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SUBSTI TUTED 3- CYANOQUI NOLI NES AS PROTEI N TYRGCSI NE KI NASES | NHI Bl TORS
BACKGROUND OF THE | NVENTION This invention relates to certain2fuMRid®} e

d
3-cyano qui ' onpounds as 5 well as the pharnaceuticall | e
salts thereg\%b#ﬁg&corrpounds of the present invention inhibi %"&Z@%ﬁ%n of
certai n gr SSWBSTETUTED 8«€YANOQUINOLINES AS PROKEM IR OBINE KINASESer
protein ki nases thereby inhibiting INBIBITORRBRI growth of certain cell
types. The conpounds of this invention are therefore useful for tHh&owe-

treatnment of certain diseases that are the result of deregul awﬂﬁn of these

PTKs. The conpounds of 10 this invention are anti-cancer agen , m
useful for the treatnment of cancer in manmals. In addition, t WI

of this invention are useful for the treatnment of polycystic kidney--di sease
in mammal s. This invention also relates to the manufacture of said 3-cyano
qui nolines, their use for the treatnent of cancer and pol ycystic ki dney

di sease, aBACKGRONANDRETHEBRVENEFHANat i ons contai ning them 15 Protein
tyrosi ne kinases,are_a class of enzynmes.that catalyze the transfer of a
phosphate gr oupsrpfso%"ﬂﬂf’nt %faée%‘yr%#wesqbé%ﬁ"&& ‘FE&‘étqé‘H’oé'ﬁe SOMPOLRYSAS
substrage. wR0kahd phymbifealiy R8&Pati 8ALs! tHerRb@Yhe cofipbuddd JTAhEBreseR! !
growt h. Many of théJ growt h f agtor recept or protelhnsc @?ngtﬁﬂon agﬁtefrosi ne

ki nases andnventionsinhybit Hiesactipn ©é sertain growthefactef feeeptos pmpreih ityrgsind kinases

interactio romh factors.with these receptors is a necessary 20 event
in nor mal ?%-8],6? g%%o‘ﬁ‘nﬁrf P&y %%W?ICES\ABWEPWIE g abnqrmga} §TW‘€cﬂid¥’W’8ns, as
a result otelpiypRerTHEMPRANIObf ANSIHUEREAS freQRerefoRe 8L AIIFOE RO Sumaf decone
deregul ated; the result 'of which is uncontrolled cell proliferatiaon which

can | ead t eentaimgiseqses W asththeursulined darggulatianhef thiese FA36s. Mihowampoundsrafer
5.9.) " HortiadVeRoR AL aniRnser dBenyh dnbatf R 58" &G0 o8 Capedsiinncor
Co.) Phi | amantndls.| 1893Nition, HERDGpbIEdsHTAME inVeAGoiPire \8ERAPIdR lthe treatment of
polycystic kidney disease in mammals. This invention also relates to the manufacture
of said 3-cyano quinolines, their use for the treatment of cancer and polycystic kidney
disease, and the pharmaceutical preparations containing them.
15 Protein tyrosine kinases are a class of enzymes that catalyze the transfer of a
phosphate group from ATP to a tyrosine residue located on a protein substrate.
Protein tyrosine kinases clearly play a role in normal cell growth, Many of the growth
factor receptor proteins function as tyrosine kinases and it is by this process that they
effect signaling.. The interaction of growth factors with these receptors is a necessary
20 event in normal regulation of cell growth. However, under certain conditioné, as a
result of either mutation or overexpression, these receptors can become deregulated,;
the result of which is uncontrolled cell proliferation which can lead to tumor growth
and ultimately to the disease known as cancer [Wilks A.F., Adv. Cancer Res., 60, 43
(1993) and Parsons, J.T.; Parsons, S.J., Important Advances in Oncology, DeVita
25 V.T. Ed., J.B. Lippincott Co., Phila., 3 (1993) ]. Among the growth factor receptor
kinases and their proto-oncogenes that have been identified and which are targets of
the compounds of this invention are the epidermal growth factor receptor kinase
(EGF-R kinase, the protein product of the erbB oncogene), and the product produced
by the erbB-2 (also referred to as the neu or HER2) oncogene. Since }he

30 phosphorylatioﬁaevent is a necessary signal for cell division to occur and since .
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ki nases and their proto-oncogenes that have been identified and which are
targets of the conpounds of this invention are the epidermal growh factor
receptor kinase (EG- R ki nase, the protein product of the erbB oncogene),
and the product géoduced by the erbB-2 (also referred to as éhe neu or
HER2) onco hhce the 30 phosphoryl atio event is a neces SPVS R4 for
cel | divisron to occur and’ since . WO 00/ 18761 -2 PCT/ US9dB1MAR5 2003 3
MAR 2003 overexpressed or nutated kinases have been associated with cancer,
an inhibitor of this event) a protein tyrosine kinase inhibitor, will have
t herapeutic value for the treatnent of,cancer and other di seases
characterized by uncontrolled or abnorﬁal cell growth. For exanpl e,

over expression of the receptor kinase product of the erbB-2 5 oncogene has
been asso6verexpresied 9T mtatsd denases havribepparsseniated aty sareer. afolghibitor of et .

, S
Ber cgul at My eyeb eyt hgin BREe BhEREE wilF Bave Metdhebuic Vit or e
[ Rei ss, Murka@ient off cancésandiesthéediscaséslchafilfefizéd 99 hh]:dnthimdsir abhomias célMaci as,

A, et. al., Anticancer, Res., 7, 459 (1987)]) and tunors invol ving ot her
maj or or g&FAWIRGHPY £XaEPley gverexpressio thf‘BWIC‘FPl?T kinase) progiucy of dfeg1 e1pB-2 Because
f th th
O hes | TBREJ AP Roch iEede Py BAAFHIBS SRLORTA CHESRIShnthrRSgs [0 (e

of speci f et aP]ciendd, 2k p767 qs9&mt@ﬂt5ce&ncan235 carmer( 198W}.aperepulaticgent s
[sorre recent revr ewil Burke. T.R, Drugs Future, 17, 119 ( 1992) and Chang,
CJ.: GeaRGHr agbeen:Assoqipted) withazpidermors winpopiReissyik. eloAhoiser of thi's
i nvent i on nh t Kk f EG- G a ekopgy usef ul
for treat .R%g cér §4n(lgb?)éalgg&§f[@? \ﬂgﬁa)é aé (C:ae;tncerJsmn%{n%e't ?g{ll? 4a | east

in part, {r98Mkexdoumoas involvihg bmes:rraqmepga:vrs [GullzkcwhhpBrd Med. B, st7,
i nventjon _are al io useful for the treatnent and prevention of certain

pre- cH ce%l@%’d JBeGaBses of &hec Hnpertange of (theuraledplayes) By dsergniued Fagapior esul t
at | east aBA" o ! B@E&fe&*&' EEeP  m ELP% Eﬁ?es?ﬁ s hate \'Idwkﬁl'x g\?i@l&e gﬁ% known

t hat dereuatron of receptors 1s a e |n egro hel i al
cysts in ﬂhelopmmsxf speaﬁrcr PEK mhlbmryas/pbmnuﬂr ameryandexs ﬂm&peﬁﬁm agents W1 son
P. D) A . Physi ol 9( 487 u | .

e at 1 c RSP TEvigYE R akes S s gy Fivohs WO(1955) 4y Chlng. '

Devel opnegeah 0 6 ). § l;

Cell Biol., 61:?=n E'Ri‘?.. ) gléyiz} 19'(0%99353 %2‘?’£9g%)r]rp,gﬁér§8&g§ urlr?js; gp%hégll?r\zfgﬁﬁ on,

whi chl$ nhmiubnttllmkuasalaymwt:y foﬁrﬁﬁFdh aod alrdneheﬁaére e!sefpl dors treating certsequent | y

useful for, the treatnent of thrl?l dlsﬁ?va 1 ?{ ctrvlated rotern
ki nase (I\/ﬂ $SCFAFRAYCT 85 5aNGfoPe 3 F%‘f%é’a%e fregyighon of
transduct Qs %STH@%Oﬁbﬁﬁhw BFVirkls flﬂoérﬁroﬁ are 4188 usqhl feeHec8atmbRe aRd@t hway
i nvol ves kinases at two | evels: MAP ki nase ki nases (MAPKK), and their 30

subst r at e prevamicn efaesstain prePRgncerPue cenditiensiishe¢le as the grovitly ofolan mqm)srvAP

and- Eaui n 18 PPl 7‘fear2w§é§f Vi dere£330n S et 11 conpounds of thi s

i nvengpon can iffiialkbknblia tAtdepspubition\v? BUF rda% Brskik Bdaqer inNEKprowthioP ki nase
ki nase, and its substrate ERK, a MAP ki nase Kis activated b

phosphor yeithelial exsts indhe disease desssibed a8 pplycyssistkidney disaases HRu &, ¥ Ysag P
b t t
o B A 3 PhRL Yoo g5 chig o NS SSbPLY A BRRopAgI T on "

phosphor ylm&msm@asx iCatlofie VUHI%¢ al. ppmaoﬁr@artar Bzdl@gy; ne9rycsEuao9syich as
fos and,jun, or_other cellular targets with PXT/SP sequences. ERK, a p42

MAPK i s f QWHepn BDbeetedls drtri di Cf-”érBleleI 6104} o315 1T WWQ‘W@’F ehthiat i on.
Ov dt
o nodser Sp e PR nRE iR AARIGH o e ERGE PebebtdRS a0 cdiRERenfiy T [0

Hsi en- yu el foctictrshtdent™Ndifalig. disease. Craig C. Mal bon, J. din. Invest. Vol.
99, No. 7April 1997). It has been demonstrated that inhibition of MEK

prevents acti véﬁmdleﬂenEQKV%iﬁ@ P&@@éﬁ%ﬁﬁ%@v@h‘h‘ﬁw 2 ER]QTEPGM%’&P es | n

cells ]Eg” %

t he phenotsd’;illﬁl’otéé StEN r as h‘?gdgtr:rtg o?ir% ce?llgsé} ?%a 5{#}] %JH(% llarﬂ%leru?

Stuart J. padokarinvélvex kitdsss at two levels: MAP kinase kinases (MAPKK) and the1r
30  substrates MAP kinases (MAPK). There are different isoforms in the MAP kinase
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Bridges, and Alan R Saltiel) PNAS) Vol. 92, 7686, August 1995). Since) as
denonstrated bel ow, the conpounds of this invention can inhibit the coupled
action of MEK and ERK , they are useful for the treatnment of diseases such
as cancer wWhwyglpoagmicharacteri zed by uncontrol |l ed cell prolif@ggiisosss
which) at least in part; depend 20 on the MAPK pathway. Epithejpig

Kinase (ECK) is a receptor protein tyrosine kinase (RPTK) belonging to the
EPH (Eryt hropoietin Producing Hepatoma) famly. Although originally
identified as an epithelial |ineage-specific tyrosine kinase) ECK has
subsequent|ly been shown to be expressed3on vascul ar endot helial cells,
snmooth 25 nuscle cells) and fibroblasts. ECK is a type |I transnenbrane

gl ycopr ot ei i t ; EeXe o) i 1 bENgh RN hSk | of a
et ol mee R T b, Sy ehO PR Co e, PRTEET VBB s MR T,

i ntracel | ull@p5)xonkhiencarhp@&Oids pd sthiss Bventaorn gamsnhibit khe astorc af alvpt ofc tdeerai n

that initiates a.,sigha nsducti on cascade ref i the ECK function.
ECK bi nds %‘Rﬁ’s?sé Ms%éﬁéh%‘?ﬁsﬁg{q%ﬁt@ 'ﬁysugi%atechgﬁ é&g-ﬁgé%‘&sﬁr MER 1§ | gand
for Eph- Relaf [ ioh) ' h id [ ry; WO
001 16761 - 4 PSS Ioseh T Lol ion LhE detie RMRTRY, AleaR Klask SRR 1 1 's
| i neageSunmesubars of thenegfamilyi t Whenaictivhtadn®EK gatelyzekpisphayiatiomsonld - 1 or
TNF. Sol ubl e LERK-1 has been_shown tipgul ate anglogenesis in rt by
Sti mul ati ngEEROF 94 AP FOUBE Ot ERBy bt AU G0ERBSITED PORTAIRBEHL 1
nor mal  counhgLRRFae trdndemptichehbBroh MAhhAMS, SidRCRTESarkONAL dldthdr CBlINaP
express LERK-1 and this expression can further be upregul ated by hypoxia
and proi nf hargewtvéthPXF{ Ik sequencenn RIS a pheARK npfound|td e absotiafpr eds ECK
at higher levels.than.their normal ~counterparts, . thereby.creati an
oppor t uni t yrqlﬁjpragap 4ap idﬁgerg?til%fpat o5 ﬁf'e’.‘%{e%aa ?hq_lﬁh?(‘fef%maép&&f :&8?‘}( Ofhe

i ncreaged GHK @R5ibeEn Fbumdid bEQsctidded bRl Jakiis eemh 6aicER! @opdxihple, t he

transformati on of nmelanomas fromthe 10 noni nvasi ve horizontal phase of

growt h i nt &imata Si Qirasaman, Jsien-yu Weng; r@emrdy). niiueks, andl Craigl Gndtaizon, J.

Toget her) the : & Ll Cld i Liev [ e. tugor grow h
paeiren) i 55%;"\%1 ﬁ%@%#'%ﬁéﬂd{%%i 588%?%%@@?8‘83‘%&%‘%% ppaton. AP bi 1 i on
of the ECKMEKOgieténtKiad@sRiodCsfi ERKY an®dubvel fight StGWalonef ERKCaBGratdsiuced by
its binding and cross-linking to LERK-1 may be therapeutically beneficial

15 in canc&ells,irpsalting i @h&bi@t?rb@fa%eéls;r%ﬁh shipylatign and resesse] obthgiphenelyps. As
o e p SHprorY It RS
hotivi g ot koSS EB 1% Dyl Y SBL PRk, SRALDY. Do, Wit K1 nase
af or ement i Bridges|i and delas. RGSahieh, PNARSVoE0b2,d76860A8guss HISENSiane, an t he

angi ogenesi s i nvol vj actjvation roliferation and m.gratio f vascul ar
engot gel i a!deE@Pfléat%\‘_i]BglPWeiﬂPe Wm}é‘gg&géﬂﬁ IRNepfen &% }ngmlgﬂxeiqquleg&ﬁupq ary
t ubes. Anglo?mkzgﬁdagﬁxqugx% uSefd) FQWRe LBAMACH Y IRales s@érpgcb-aﬂé‘err"ogﬁlaboxygen

and nutrients, an SO pr es them adequate perfusion. Hence i iting
angi ogenesiase clsaramerizegd drytwarebntrdledageduirobfesdtioatand which, mbleaginh part,atepend but
also in_a nurzge&lﬁ?%(chroni c di seases such as rheumatoid arthritis,

psori afls, WitAeMARK PatWASpat hy, age-rel ated macul ar degeneration, and so

on. Tunor 25 cel 0d i i ;
ot ho i ai cr o IELANEER BB THACK Pl B IRQUR BOLID MM XAERIIRS |

honodi nmer i dettingirg italah¢ i Eikd d(Brpthbepoietin Phedueid@-Hepatoing) familyn éddthoupkel i al
cell-specifigc.mtogen . and is known t.o cause prafound increase |j e
vascul ar erfitERL ig‘ﬁnﬂg‘fi&eﬁbi"f’i?w eh%t ﬁ’é’c%ﬁf‘fﬁ’é? § Vir%sé‘lFeé(.ma\SfEGt—&?(tsq‘éfso a
5e”esCeme'&%&l[}%ﬁdy"ﬂeﬁr&'%ﬁb%ﬁ”tofl?é:te‘ibrefsférd ERARLARA BhdotiRliab celB) Mhdtpt all

nucl eated tissues i'n the body possess the capability to express VEG- in 2
8 MAR 20303 méscieesghisnsmd fibrobiastso USCKt is rautlype il trahsroiémbrahey glyeoprotedi witbsthe

cci;reg\rNit \r/]aglr 8@%&3%3?@8'@%‘%@1%8 Hox%ragadgocr}s?stin;i_z o la%mfngfr%hc%éi%hile?c?We(F E,}(} '
three fibronectin type III repeats. The intracellular domain of ECK possesses a

tyrosine kinase catalytic domain that initiates a signal transduction cascade reflecting

the ECK function. ECK binds and is subsequently activated by its counter-receptor,

30 Ligand for Eph-Related Kinase (LERK)-1, which is an immediate early response



5 effects of VEGF are nedi ated predom nantly via its signaling receptor
Ki nase insert Domain containing Receptor (KDR). The expression of KDR is
| ow on nost endothelial cells; however, activation with angi ogenic agents
results in avwognis§itant upregul ati on of KDR on endot helial cePCEUSHY22054
angi ogeni zed bl ood vessels express high levels of KDR KDR is ajgepsptams
protein tyrosine kinase with an extracellular 10 VEG--binding domain
consi sting of 7 imrunogl obulin-like donmains and a cytoplasnm c domain
containing the catalytic tyrosine kinase domain split by a kinaseinsert
region. Binding to VEGF causes dineri zatfton of KDR resuiti ng inits

aut ophosphorylation and initiation of signaling cascade. Tyrosine kinase
activity ofgetﬂBFprbducesmmyimducﬁbie ime dineagesumredtricted nfannert with proisfldfremaras a

t f V bjti f K t | effect
i bi t1 g RHECE 5] 'M v OBy Selioli LERITd ohiobese Mpwimge somMatd

t her apeutic tn:\%nt

i ncl ugi ng cm?é gén%gg uh? hﬁﬂ# ¢ emg"{(;?r%lggﬁ S OFOHE?EQ"?%\?E}O?F%%IS'

i nhi bit theUnlikedgheie MM@oannBrpantsy tahoK@Rllanaf sardoushBneaes eeoxmeﬁm\lrelﬁ or

thetre ment of o] ntioned.di seas tates. 20.1n iopn to,the

Lhove o 1 otmsss LRRCH ?ﬁ”ﬁ% &fﬁa%n SR8 rBer b dinrdeiaidh B9 kinoRle B8 1 e
reparation S
prep prinfPiniRAtofy t| ds. M ghbtstﬂeQé/ﬁﬁﬁb fbllsBﬁk% S rogghou a@Bth*at

i nvention are certain su cyano qui noli nes
pat ent appl levelsitban theirenomnah gointerpartag theyahtyeereating ab eppartiinityefdr astocriné cat ed

2 shown 6 Sirfugig?Via BER (ERRI Whethion T tnbaseoputsslll ks Bk o °°
9904366- 3 baged ERKJINAE Bédn! étﬂ?élat@@mu'ﬂ?‘%ﬁé %mmﬁgﬁl SSARIABARY f¥én the | ed

on 2 April 199S. This earlier application discloses ~ 30 that conpounds
of fornfl a roninvaiwe horzowels phase OCHEWh Xink- WerR2invasiveC veNidRlly groMing R4 A

5 and their p maceutically .acceptahl e ts, | i.ch X.may. he. a

pyridi nyl , {"ﬁtﬁl W;# anomgps. g ] ﬂbﬁ E&ﬂér el“hw IB{}HCHP?MS q’“ﬂ)‘ﬁ?’?qﬁ“&ii nyl ,
or phenyl rpfwndfamb& gx@wwoahtsmmwgrmdm pro%nhg and iR bgenit Effectd. tTha,
substituent selected fromthe group consistin inter alia, phenoxy

phenyl , benthgl inhibitiay | efntheo tyeasing| kinape, acamy Toedisfingosigaaling epsvade ar e

et Lm0 1 RRER) A s oty LPLERR) M A R Byl
progr esss onnpfcancvf eifBmm Ao diseatesC WAl | Kypei Bﬁseraiiv@em@fdeﬂa AT 8Réwn The
conpounds of formul ae 1, 24 and 64 as provi y the present invention are

15 novel ovbelophitke é@[ﬂPP@dsé}fﬁhlsclawmnb@bﬁms@emméfMWQr@ék\jﬂy PhEGK |
benzyl, .p.hesg{ AU NG ?&%Lﬁ@h uﬁéﬁo?%ggtto?gn&%oﬁ&p&%é}rtdg&m carried by

the pyridinyl, pyrim |ny ring representin e neani ng of X

The 3-cyanoqui noldrowsh of rEmmmlhdsmmw ig Gipbmieai oaf mermi@eﬁéﬁm“mmngled by
the present invention as new conpounds useful as anti-cancer_agents. They

i ncl ude conPofiNignwRsPlesationy and DErakemyef Jassiart grdagheliah roells sanh their py
phenoxys@r Qengz ﬁenﬁﬁﬁ‘e.%ﬁﬁmq nSfué pil 12?2&% efﬁhg}ﬂ% n?ialmnAclf' um%auaasc' es
of 3- cyanoqw no | ne are nove over l[)lhl earller I catlon ecause none of

themis spediem aedesytodblood-dsdoed oxyger andmutrdentsyapd ialsatprovides’shamt adequate t hi s
earlier application, no 3-cyano qujnolines have been reBorIed t hat, have

bi ol ogi cal RempsipR. y%c? H}WIHPPS)@E’GSC%Sm‘élaH Impogantfhenapeiictrategy In it n o

T S g AT D O S Rl i

psoriasis, diabetic retinopathy, age-related macular degeneration, and so on. Tumor

25  cells produce a number of angiogenic molecules. Vascular Endotheliél Growth Factor
(VEGF) is one such angiogenic factor. VEGF, a homodimeric disulfide-linked
member of the PDGF family, is an endothelial cell-specific mitogen and is known to
cause profound increase in the vascular endothelial permeability in the affected
tissues. VEGEF is also a senescence-preventing survival factor for endothelial cells.

30 Almost all nucleated tissues in the body possess the capability to express VEGF in



WO 00/ 18761 -6 PCTNS99/12054 2 8 MAR 2003 concentrations has been descri bed
[Ife RJ.) et al., J. Med Chem, 35(18), 3413 ( 1992)]. There are

gui nolines that do not have the 3-cyano substituent and, unlike the
conpounds of this invention, are unsubstituted at the 4- B“MWRoﬁp?Ut are
reported to be 5 inhibitors of protein tyrosine kinases Fgazit .) et al.,
J. Med. Chem, 39(11)) 2170 ( 1996)]. A Series of quinolines that have a
3-pyridyl substituent and no substituent at the 4-position have been
described as inhibitors of platelet derived growh factor receptor kinase

[Dolle RE., o J K 2 .19 n i 1€ et
al ., J. Med. ‘&hem. t%?ﬁ?&@ggg?ﬁ%ghﬁ‘?d‘%?%éé’%‘?mglg%% igg Petoh? Ainosd oo,
10 and WO 98%kBgaflomigsodudss infhidmdtorys cptokinest eich t@rovgthipeorkdtias eagloaatic
include 4 anilino quinglines with a |arge variety of substituents on

posi ti ons? 5- &fBel A RGE fegs mediaiss prademinapliy visgh sigrakingiseenier Kingss insert

position 3. : it Sr 4 8 cri [ [ i.yatives that
are i nhi bi to-rBs.b%?)‘LlJI?p@%%aZ?lh“’?P;?%gfoﬁeé%gﬁgsey?%aef‘ E%éhﬂgllé d&ﬁ%#éé\g g% rﬂ%s?
have the uni gHéotBeIMdYicBES; otvedkr, ebSitidnieith Singlogehiu Aighlts rblts 6 Y ighifidant
group) contained in the conpounds of the present invention. The

appl i cat i ons WRE9RY24 34 KR anrgletizhigiscalls s dYlpBengiggarizeblogd riessgtsi ax@sess hat

are tyrosine, kipnase. i phibit but these quinolines go not.have the
i nportant 3- @%ﬂ%vgﬁﬁggI%'e%ﬁR 't ﬁ_rg_%fé’i%?ri pg_ﬂeefnolyﬁ |”heoﬁinra1$ees‘,“t%élpteﬁfrﬁce“ular
qui nazol ipe dEGFaIdMES ddidinatensétigl &F, 71 INSAMRIBERLSKS, dbMains€and a
conmpounds of this invention are known to be inhibitors of 20 protein

tyrosi ne ki nag@slasmiredeppinicoatainng Hr Griytixotydesiie kibess domaip splidyui kiazsti nes

o oupe_at pod ETOHEIE D oBisHENS FEER Bl Ebfihbbeot XA teing oo 1 1
much |arger afobR6sphofyl&sASAd Mation Vi @lalinyedsalie PaStdsiRNeindset &ti8ity bhe

application WO-9609294 descri bes conpounds wth simlar substituents” at
positions 5 PV iarrssentioh forhmeditionttits derctional effects posi teceptor rsVEGEg of

sonme pol ygcycli.c, rin ens,. S 1 mpl e..substitut.ed hazo es are al so
descri beég i n@HgthB&f%@#f%ﬁ@a%%wg&seﬁiﬂ% @‘S%%‘g W\%ﬁai‘ﬁ’&??@ .‘"t)fhe
appl i cati ons ;ERRARER 0GR RPER thirapOWIRY stiitdByl iAfthAkENARR dfieiliehiBd | ves
where the aryl group attached "at position 4 can be a , variety oOf

het er ocycl i ¢ diseasg statesitcludissg caliger. Awpk ishawh deldER-1BS Sardpoutds of ithie snveativmi n
30 qui nazoline.derjvatives that have oyl.am no and al oyl ami no groups
arong. w0 0GTBT B B ichaBorbatE 2T KIS DA S0 S e (BRRLAor e e ragh

position 6 apdya ag@ﬂe\{?\"%ﬁﬂox?etd%e%e aggition 7. The application WS 19774
nds

descri bes conpou ere one or nore of the carbon atons at positions S8
can be r2pl aced wilh hddiebetodiccatmve eslities sumé of thelcangpeunds ofahis iovertioayard i ¢

systens where the left-hand.ring js a S and 6-penbered heterocyclic ring;
in addition, U 1f?éﬁ?eeﬁrgpad?“%wgqtﬁr&@mpgua SOLAMS SNEABR the | eft-hand ri ng.
The application E gﬁ%@% ey : J { A1.QI LnR{bit ors
of PTKs. The appl riglg'?(i% 0 %%?gg%l?ﬁ@gﬁ?’? %gés&crgyn%gﬁéﬁgg}f %dnmvﬁ?gkﬁq%lﬁghpés'

| ef t - hand ar Qiedughotit this phtenthapphiastion, ghie mamoline eingveysiere wikh debeanbarephaced
with a wide variety, of different heterocyclic_ rings.so {hat the resulting

i nhi bitors aﬂredl%w%ylcth dormyla belgjy rfft%@%gﬁrmfee%@mrra@%%e&lg pystem 1s also

qui nazol 'bg\es SW%G an additional S or 6-nenbered heterocyclic ring with
optional “Substitution is fused at positions S and 6. In addition to the

af orenenti oned patent applicatsi ons4 a nunber of publidations describe

4-ani | i noqui nazol i nes: Fry$ PR~ R4, Zal.) Sci & 21093 (1994),
Rewcastle GW) et. al., J. , 38, 34 995}4, and Bridges, A J.,
1S et. al.) J. Med. Chem 3¢ Q/ 1996) . Th “fo, publ i cations that
descri be 3cyano quinolines®as _PTK'I nhibitors. DESS OF THE | NVENTI ON
This invention provides a cor‘r’Sound1 of formula 1:" 20

Singapore Patent Application 9904366-3 based on International Application
No. PCT/US98/06480 was filed on 2 April 1998. This earlier application discloses

30 that compounds of formula A:



CH2)n-X R~ G-, ~~C=Ni N Ra 1 wherein: X is a bicyclic aryl or bicyclic
heteroaryl ring systemof 8 to 12 atons where the bicyclic heteroaryl ring
contains 1 to 4 heteroatons selected fromN) O and S 25 with the proviso
that the bicyclic heteroaryl ring does not contain OO S & Wﬁ® 0/ 1876
_g_ PGTNS99/22054 2 8 MAR 2U03 or S O bonds and where the $f M8 Aaryl or
bi cyclic heteroaryl ring may be optionally nono- di-, tri) or
tetra-substituted with a substituent seleg;ed fromthe group consisting of
hal ogen, oxo, thio, alkyl of 1-6 carbon at"Sns, al kenyl of 2-6 carbon atons)
al kynyl of 2-6 carbon atons, azido, hydroxyalkyl of 1-6 5 carbon atons,
hal onet hyl , al koxynet hyl of 2-7 carbon atons, alkanoyloxynethyl of 2-7
carbon atons, al koxy of 1-6 carbon atons, al k Hahelof 1-6 carbon atons,
hydroxy, trifluoronethyl, cyano) nitro,_ car@oxy, carboal koxy of 2-7 carbon
atons, carboal kyl of 2-7 carbon atons, enpxy) phenyl, thi ophenoxy,
benzoyl, benzyl. am no, alkylam nR, Q_caCkEn at ons, di al kyl am no of
2 to 12 carbon atons, phenyl am no, bg Ani ™, alkanoylanlno of 1-6 carbon
atons, al kenoyl am no of 3-8 carbon a

boal koxyal ky of 3-8 carbon

atons, carboxyal kyl of 2-7 carborRg Y,

at ons, am noal kyl of 1-5 carbon atons, 6:\N-al kyl am noal kyl of 2-9 carbon
atoms, N. N-dial kyl ani noal kyl of 3 15 10 “arbon atons, N al kyl ani noal koxy of
2-9 carbon atons, N, Ndi al kyl am noal koxy poof 3-10 carbon atons) nercapto, and
benzoyl am no; or X is a radical having the formula: ~A T.L wherein Ais a

pyridinyl Y pyri nidi nyI or phenyl rind; wherein the pyridinyl, 20
rimdinyl, or n rin beoti na nmon or, di stltuted

gysubsti tﬁent ”§le|€ féf’“f'f‘%%ugﬂﬁlygr"‘(?ﬁ% ﬁsslqi%/l @\“Clha:}ﬁoﬂ'@'ﬁ &l zkyqyrkgipny 6

carbon at ons, ﬁirﬂﬁ%ﬂWl & fhgn)qrﬁﬁgr,mﬁre"ilﬁ ﬂmspyr@fdw%mqam I, ®r PREBO B8 hPTFoe

azi do, hydroxyalkyl 6 carbon at ons) hal orfet , koxynethyl “of "2- 7
carbon atons, Omiomhy)ythmo;/rrb{, I"Lyl triofubgt Mmteshnidtbna ambmmenalwlcc(tyd dforh tBe gamipon
atons, 25 aIk |thji.o o on ato 0, |ﬂluor t hyl ), cyano)
i troL oar bosiPrRlite Bhiikiss g Gretane h ShEiHh SR, Phesiastinp Y1 DeR g Anon
atons) phenoxye o&tmyﬂnbotsmreegﬁww th@%%@wnonb@remﬁn %Pxﬁﬁnbltpl Kk g%m of
| -6 carbon atons) dial kyl am no of carbon atons, phenyl &m

benzyl am no, hanmyllcatmgle nebplis marrbamnmt onfor tedaiipgydyhibitingathe pr@r&sidvn
car bon atons) %n§ yl am nq of ' 3-8 carpon atons, grboxyalkyl of 2-7 2 8
MAR 2003 -9 ¢ Fine PUYRYBUG KRy disk3se 47 a :egmalr hon” at oms, ami noal Kyl
of 1-S carbon atons N al kyl am noal kyl of 2-9 carbon atons,
N,N—dialkylaninoalkyl of 3 10 carbon atons, N al kyl am noal koxy of 2-9
carbon at ons, TfN dorbpalinds lof I farmmuleallk 0% yandf643asl roehiet diy tht m,enmeweﬂmroareand
benzoylanlno s bonded to a carbon of A and is: NH( CHz) , QA CHz) n;
.- S( CHz)l . nov (@qi)t Ris. ear Le( Cﬂ-ﬁ’}‘ﬁ?t(%}%ﬂeﬁﬂsle none @él_lg)eﬁgxywphen(y@@nggl, ~
or - (CHz)nN A r v, no-
di-, or tri- 1 ¥1|Lntnl teglq %t@ﬁiwﬁ‘l?t%l élr%?gllelt%tt}gg%ls %%Fgglfgd rlg(?n(B the dJ?,HQmSEP,
consi sting Ofpyhiaiidg@n or phoyll rivg répesedingahe aleaming oflXk €Thd 3 0§'an3 BincHnd3QT
atons, al kynyl of 2-6 carbon atonB azi do, hydroxyal kyl of 1-6 carbon

at ons, hal omgt¥apiplesal kt@x%@ehwylnaﬁﬁr prezalsa mievidest Byrghe Rressptolfiventionefhew of
2-7 carbon atc%gls ouﬁg%( Qg(e)f‘ul as %ﬂ?ca%%&bé)o%nﬁaofﬁeg 1%&15&(%%5%80%{%% %%gxy of

at ons, hydroxy, uor one car

2-7 carbqp at;ﬁh@ﬁyl SshiRedd Ybr q{sta%cz BRpheib:at @ﬂsenzphm@@xan@@:ﬂﬂl to 214
t hi ophenoxy, benzofy benzyl, ani no, alkylam no of 1-6 carbon atons,

di al kyl ami no hsfeigaftes). 12AHathsem speaes of pheyariogrinatine em npivelmower, this earlier

| k | 6 b t l.k b
21 Kynoyl am navarcation ERP M Re Gihefr SO AP CastossdIn dBF BT on FRTERt oD
car boal koxyal%lrphfo% §x1§%51t1’1‘§9 aBpIRERion 2b W0 aKM' ufolihe® he® Bedh AHBHEd that

Nal kyl am noal carbon atons, N, N-di al kyl am noal kyl of 3-10 carbon
atons, N-al kyHassrbivdadikaagtivity 23 Mhétdroaf PiotaiB tyrbsine kima$elsyAa3ﬂ:mealc}nmqlrinef

3-10 carbon atoms, nercapto, and benzoyl am no; provided that can .be an
unsubst i £t ed‘“ﬂh@nﬁi(zﬂﬂgylo?ﬂlvn%éﬁﬁbsﬁf@% hawipgTEasHIG, /Kdﬂf*—N':ﬁﬁseoF ko 25
and subj ect tag ‘BIE th“fgﬁ her proviso that -T-L is other than benzyl or
benzyl am no; P f or 6-nenbered heteroaryl ring where the

heteroaryl ring contains 1 to 3 heteroatons selected fromN, O and S, with
the proviso that the heteroaryl ring does not contain OO S-S, or S O
bonds, and where the heteroaryl ring is



30 optionally nono- or di-substituted with a substituent selected fromthe
group consisting of hal ogen, oxo, thio, alkyl of 1-6 carbon atons, alkenyl
of 2-6 carbon atons, al kynyl of 2-6 carbon atons, azido, hydroxyal kyl of
1-6 WO Oow‘ﬁ ~ PCTNS99/ 22054 2 8 MAR 2003 - 10 carbon at 9922054
hal onet hyl ) oxyrret hyl of 2-7 carbon atons, al kanoyl oxynet hg %%ng
carbon atons, allcoxy of 1-6 carbon atons, aI kylthio of 1-6 c rao atronmns,
hydr oxy, trifluoronethyl, cyano, vitro, carboxy, carboal koxy of 2-7 carbon
atons, carboal kyl of 2-7 carbon atons, phenoxy) phenyl, 5 thiophenoxy,
benzoyl) benzyl) amino, alkylam no of 1.6 carbon atons, dialkylamno of 2
to 12 carbon atons, phenylam no, benzyl am no, al kanoyl am no of 1-6 carbon
atons, al keno m no .of ar hon al k yl.am nq of 3-8 carbon
at ons, car%‘fé‘?ﬂaéws&mzbe?“c damﬁgj aﬁ M‘Sr{ga&if §?§)c§4]b°'on
atons) a [\pggﬂj yl of 1-5 car bon atons, N 10 al kyl am noal kyl of 2-9 carbon
atons, N, N-di al'kyl am noal kyl, of 3-10 carbon atons) N-al kyl am noal koxy of
2-9 carbon atorr%fherbla!‘é Qumbkyésahammhknmeahe &cfy@ncanlimmeatm unlike dapt o,
and benzoyl am no; | of 1-6 carbon
at ons, or REAK 9f ﬂ‘&ﬁr mﬁ“’i“%‘a?‘ﬁ%‘f‘f‘s&?ﬂ%‘ed f:!s“’@f p‘l§2“°“F&")‘ %ﬁpﬁéﬁedaﬁoebee ach)
lndepersde%hmom/@m%m gﬁkmeqanase& KhziP . Jﬁt%cger ehoIs 3opl fseap of 2-6
carbon atons, al kynyl 6 carbon atons) kenyl oxy of 2-6 caf’bon atoms)
aI kynyl oxy(1896n Ascacbohqmn@lmas thg{dmrzy&rﬁepylydyl shladtmmthlyd no aubstinent axy of
-6 carbon at pns). .al kenoyl oxy:. on at on of 3-8
car bon at oHE CEPRAGL SRS PR Heeripead s SRbih Gemob Grasl S NE AU GaRtot hy!
of 4-9 carxkaeépzaxt Rifise nbdﬂymyntowapt DyMeaf cﬂm% Cﬁrzb%zmm) Al syRt hyl  of
2-7 carbon atons) al koxy of 1-6 carbon atoms) al kyithio of 1-6 carbon
atons, al kM, %utlpﬂhdyMe@%/ Chem., GaRbb2P 619943), The Ipatesuippiicayensdl O19608294bon

atons,,al k tons,. al kenyl sul fon mdo f 6
car bon Oa(;u %@W‘{’%ﬁ%g& %Cﬁé) H‘g‘a[BP QR 1Y rfgmgtlsp%s v"% £
trifluorongtiliyg thbhrfdslsbﬂﬂpﬁfﬁiré'@iféﬁet?bﬁ&fbsutﬁehfs%n FoRfiBAK Y-8 &ﬁrvhﬁa{ Jﬁqw of
2-7 carbon atons, carboal kyl of 2-7 carbon atons, rT}ﬂghenoxy,

he
t hi ophenoxalso thewe yil hydregeo)or hijenriney alemm @) pasitioryhnThe WS patent éa‘ilﬁﬂcﬁ%at oms)

N ol kgl cardnpre R Ret s i B HnRloR phroftin SipfioRigge vl A8
PGTNS99/ Z28dvivattvés ddiidt 08 the dnlqﬁé@wmmmpomubéumemﬂ,ZnaamhF thee3-@PEno
N, N- di al kenyl am no of 6-12 carbon atagns) phenyl am no, benzyl am no

/ (C(Rs}D) gropp. eaangdimpthe compaynds of ke presentRapention: Thy epiisppgns. WO-

(Rs) 2) P gs)v%) Rs)2)q
W(C(Rs)2)?2?@21’3&(;‘%l or %&43, %Care% rﬁ%ﬁgl negg%?}élﬁa% %rosxrlée@&g bot h
are R2- NH-inhibdtors Butakase ghiroliaesddadi Kave mhiesintpbrtafiP3-cyiho sabstiderar e | ocat ed on
contiguous carbon atons then they nmay be taken together as the di vaI ent

radi cal - O C(Rellsa¢dison o 5“%01)%3@ r?F“F%cﬁllE%ZOQE? é’é’t’%"’\e? it e S EpIn

“RiRsys "e Mgt o sndtigl uf im BN SRR IER i of

>N- ( C(Fb) 2pmotdiirdyrovine kimabo The @pplication BP1580702 dixstribes 4-anitiebqobalihesom t he

roup consisting of .np | i.ne, th| r hol i ne th|o hol i ne S-oxi de
tg hi olromr phothh gomaig. ﬂF‘BEﬁpB‘&S“HeB@r W& QFr SaleqrAmet Z[)p‘HzPIF’PdngBPS at

pyridi ne, g&@:ﬂ%@ 8. ﬂrh% agphédm%ﬁass 2’6 ft sirﬁihﬁéﬁgih%uhwn%m ariety

t hi azol i di tetrazol e, perazi ne uran ene) tetr drothlo hene,
of substituents now allowed at positions 5 to 8. The application WO 9609294

describes compounds with similar substituents at positions 5 to 8 and with the
25 substituent at to 4-position consisting of some polycyclic ring systems. Some simple
substituted quinazolines are also described in the applications W0-9524190, WO-
9521613, and WO-9515758. The applications EP-602851 and WO-9523141 cover
similar quinazoline derivatives where the aryl group attached at position 4 can be a
variety of heterocyclic ring structures. The application EP-635498 describes certain

30 quinazoline derivatives that have alkenoylamino and alkynoylamino groups among



(OCH2CH20) ~ N tetrahydrofuran, dioxane, 1, 3-dioxolane) tetrahydropyran, and
H; wherein Het is optionally nono- or di-substituted on carbon or nitrogen
with 25 R6, optionally nmono- or di-substituted on carbon w th hydroxy)
-N(R6) 2) orwo gffsfQq/ 18761 ' PCT/ US99f 12054 2 8 MAR 2003 -12 93@599,22054
optionally nmono or di-substituted on carbon with the nono- va Q al s
-(C(R6)2)sOR6 or -(C(R6)2)slV(R6)2, and optionally nono or d| ted
on a saturated carbon with divalent radicals -O or -Q C(R6)2)s0-; 5 R( is
hydr ogen, al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons, al kynyl
of 2 6 carbon atons, cycloal kyl of 1-6-9carbon atons, carboal kyl of 2-7
carbon atons, carboxyal kyl (2-7 carbon atons)) phenyl, or phenyl optionally

substi t ut g \fgﬁqsnm%ﬂ& R poSRoE 6Bl hlloed! 8KVar Hostiol LIEIRTRAMIWO. -

trifluorone am no yl'amno o carbon a

10 carbon %tlgm desciibes, compands wherd ane va intore oh e, casth onatymeatpositiohs 8- 7
carbon atons, al kanoyl oxynet hyl of 2-7 carbon atons, alkylthjo of 1-6
carbon at dngdan pg @eriacpd With Beseinatoms, FasslinggR\2 lrge variety 0b Sicyahie s¥steBhenoxy)

phenyl, t I I HRFIW a

al kanoyl a% noggﬁé)?féhcar Eﬁﬁ lgtagﬁsmo? a éoag]ﬂ%fbgycar EM% ﬁg@n‘%uo%% h the
provi sé t hatetyhsf shbstathémnyte abiowat loprdie lathmcL/nhgi Thewpglitatioa BR-682038n or
oxygen atomthrough a saturated carbon, at is selected fromthe group

consi st i ng™bfdescrigs seraig7pyrT EPWEWLE%‘H‘%% et Ks 3The geplicationV@3 R3 O
SR oy LR By péﬁﬂﬁﬁo@% (P ok WPl 5y
R5 O R3 R3juRthzoline structure has been replaced w1th a w1de vanety of different heterocyclic
rings so that the resulting inhibitors are tricyclic. The application EP-635507
10  describes quinazolines where an additional 5 or 6-membered heterocyclic ring with
optional substitution is fused at positions 5 and 6.
In addition to the aforementioned patent applications, a number of
publications describe 4-anilinoquinazolines: Fry, D.W., et. al., Science, 265, 1093
(1994), Rewcastle G.W., et. al., J. Med. Chem., 38, 3482 (1995), and Bridges, A.J.,
15 et al, J. Med. Chem., 39, 267, (1996). There are no publications that describe 3-

cyano quinolines as PTK inhibitors.

DESCRIPTION OF THE INVENTION

This invention provides a compound of formula 1:

20
(CH2)n-X
Ry Z
G1 SN C=N
Z
Gs N
R4
1
wherein:

X is a bicyclic aryl or bicyclic heteroaryl ring system of 8 to 12 atoms where the
bicyclic heteroaryl ring contains 1 to 4 heteroatoms selected from N, O, and S
25 with the proviso that the bicyclic heteroaryl ring does not contain O-O, S-S,



R3 R3
O 0O

SR~

PGT/ US99
Rs Rs (€02
car boxy,

OR3 -~~~ , ORs R3 R3 OR3 ,
OORs, OONC-OOONG- Ni

, RS Rs \ Q02C H2 Rs Rs J-(CH2)s (C H2)s-

A,~ 2003 J-(CH2)s Rs H2 Rs QO\ \ Rs H2 R%sggguggzc

20 W e

Rs Rs O
Rs
CH2)s ORs H2 Rs O

I'S |ndependently hydr ogen, al kyl of 1-6 carbon

atons, 5 /(C(Rs)2)p\ R-(CIRs)2)p \ ~N ~C~Rs) 2) ~
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or S-O bonds and where the bicyclic aryl or bicyclic heteroaryl ring may be
optionally mono- di-, tri, or tetra-substituted with a substituent selected from
the group consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalky! of 1-6
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms,
alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl. amino, alkylamino of 1-6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8
carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7
carbon atoms, carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon
atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N.N-dialkylaminoalkyl of 3-
10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-

dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino; or

X is a radical having the formula:

wherein A is a pyridinyl, pyrimidinyl, or pheny! ring; wherein the pyridinyl,
pyrimidinyl, or phenyl ring may be optionally mono- or di-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,
hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl. amino, alkylamino of 1-6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8

carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7

R3r. (C(R3)2)p OO N-Rs ,
WD 00/18761 - 14 Rs 02 Rs Rs
J J-(

car boal koxy of 1-6 carbon atons) phenyl, carboal kyl f8 Wzggr bon

Q



(C(Rs)2)p RP"(C(Rs)2)s- , R-(C(Rs)2)p-M(C(Rs)2)~ RaRs-CH- M I C~-Rs)2)~- , m
Het-(C(Rs)2)g W(CtRs)2)r 10 R~ is independently hydrogen, alkyl of | -6
carbon atons, carboxy, carboal koxy of 1-6 carbon atons) phenyl, carboal kyl
of 2-7 carbon atons, /(C-Rs)2)p\ RT-~%Rs)2)p N ~N ~C~Rs)2§ -MARC2083)2) P WO
00118761 -15 . R~ (C(Rs)2)S , R--(~(Rs)2)P M (ClIRs)2)~ ReRs-CH M ( C(Rs) 2) ~

, or Het-(C(Rs)2)g-WI~(Rs?2)r ~crn~ss9n2%sa 2 E MAR 2003 S Rg, and Rg are
each, independent| - &‘5( R6 r K CRS'I- 1§ AeRC ently
hydr ogen, chl ori ng?{rblp?&orl né;%)ogyﬁggga’rl#}ﬁéfﬁ g%%}s%%é@@?s’& “iqlaéhgé’lrfggsﬁ&gﬁ‘g or
hydrogen; a=0orl; agns, INGilkfnkozlkt 4f 210 &bdn atdhisS NON-JHialRylamBroAlkyiof 8- 4,
15r = 1-4; s = 1-6; a =0-4 and v = 0-4 , wherein the sumof a+v is 2-4;
or a pharnmaceuti cdPl yadwsepitans.e Nalkylamiooalspxy pebvdedearhen 20mshe, 6 i s
al kenyl of 2-7 carben.atons, . or a yl .of 2-7 carbon at such al kenyl or
2 kynyl i ety | o CHOHARERRLSEy Br 4Dk nsn s ST BhE BEOO AR o oo
carbon at om Tapdohddditb@rcapor\dfdeshd Jat when Y is -NR6- and R~ i s - NR6R6)
-N(R6) 3"~ or -NR6(OR6), then g = 2-6; 25 when Mis -O and R~ is -OR6 then
p =1-4; when Y i s NNEH)HheQ(KHDn2-8(CHen -NR(GH:)Q- , 4G, M-or Wis -O then
k = 1-4; WO 00/ | US99/ 12054 R 20 - 36 when Wis not a
bond with Het bonéggg%ﬁggg&ﬁhérdg@ﬁbgm%qh'é%ﬁi) 4. and when Wis a
bond wi th He ipaRdaebsfif Qe Bhény b RI& bh | &i- 30k B@% =
2-4. 5 The phalr maceut i cal | yBac e:gt 5%&%3&?@%?@0? ’o@e’ e{Iisge tre%%@u%h
organi ¢ dhd i nor gawbstitient sidecdsd framethe @roupaadnisisting iof halogert, atikyhof ¢+6 culemi ni c,
mal efic, malonic, gluconic,. hydrochloric) hydrobrom_.c) phosphoric, nitric,
sul furic, methanedfMSorfit ny]aﬁﬁd%gn‘ialﬂéﬂq 92°P}§0\ﬁ54(y§&86t%ﬁl“é‘rb£@i gemspazidgy r ed
bicyclic aryl or Rigyeld 150, ' [ Phe 3l ER6on 10
1,2,3,4-tetrahydro aph%ldﬁgbflg&ft;e? 6i ?\aggélne?fo?gb%{%l n rll’eél%%etﬂﬁ B¢ 29 8

1, 2, 3, 4-t et r ahydr eguispalkaneyloxmapsthhlysfi 2H7 nearbdmeatzmb uslaoxy of 1-6 carbon atoms,
3-o0xo0-1, 3-di hydro-| enzof uran, benzot hi aphene, 1, 1di oxo- benzot hi aphene,

i ndol e) 2, 3-di hydatBﬂYﬁ 1of)1-q carbgn @iy | 3drerhyaﬁaor9me§faﬂma%)mtro, carboxy,
benzotripzole, 1 H i i ' e f s = di &)
benzooxag%l e, pur ﬁ%eﬂgﬁﬂg??n?g%b’g%#%r :&%@%{%%%gg &éﬁ?[{;g@?{ﬁé,&ﬂ%&%ﬁg’nydr 0
15 qui nol i ne, i soghénydlthivphedayzbenize@lz béezyl, @uiing Ztityil4iino of 1-6 carbon atoms,
pyrido[ 2, 3-b] pyridine) pyrido[3,4-b]pyrazine, pyrido[3,2-c]pyridazine,

pyri do[ 3, 4- b] pyr i dizeNaminopyafaZo| o] 3 249apRan mtempe  Phenylamitez o QpRRYIATRINO,
pteridine, 2(1H)- gl H) -1 uj.nol o . )

Doxo- 2, 3 di hydr o EAAIRIREEY, & 138 FRaM bPRscasnsraninenet 32 saboactiers

1, 4- benzi soxazi nealkhesvlohiltioasdl B8 Etbo0a8drhs)Ecarbichtyatidyl Nef- DE70OXh®On atoms,

i soqui nol i ne- N-oxi de) 20 qui noxal i ne- N-oxi de) qui nazol i ne- N- oxi de)
benzoazi #&, pht haFakpaikoxyrlk. ef 8,8 garboms atpmse aprapsadied-qfh-f seebenpioms, N-

2- 0x0- 1, 2-di hydr o- guj i adi - - o r o2kE he ey i ne,
2, S di 0x0-2, 3, 4, Sa@glaﬁ‘gh%?%%lf 8%ﬁggéﬁe%f"%?’%wg‘zaiﬂl%‘g‘,“%é%g%%‘oﬁ%i B
L is a 5 or 6- menheuidNgkehanrdalkdxyne, 2-preafbn s s el B-gidkylaniih6dRo:dbof
include pyridine, pyrimdine) imdazole) thiazole, thiazolidine) pyrrole,
furan, thiophene) 3d¥acasben atgms] nereppta, iand dleazoyiamings pravidedt that Legs bsfant he

bicyclic aryl or bicyclic heteroaryl .grau be. tully. u tur at
partially saturat Bﬁﬁ%gtt’mfeﬁll H%ngla?@g?lgd& ern”alg agﬁﬁ[gﬁ Oﬁéﬁﬁﬁ%ﬁ' Pﬁg&gf%’ycl ic
aryl or pycyclic hgd %ﬁl@_ﬁ:{’cv lto MB{eetfiyrthe@ apovisdathaneT9f i§ hheaki@n behigIsohas a
30 carbonyl group. An thio substituent on the bicyclic aryl or bicyclic
het er oaryl noi _e_tybmbsmnh;azr one of the carbon atons has a thiocarbonyl
group. "0 PO 325t 6-membered heteroaryl ring where the heteroaryl ring contains 1 to 3
heteroatoms selected from N, O, and S, with the proviso that the heteroaryl
ring does not contain O-0, S-S, or S-O bonds, and where the heteroaryl ring is
30 optionally mono- or di-substituted with a substituent selected from the group
consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl of 2-6

carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6



- 17 PCTNS99l 12054 2.8 MAR 2003 Wen L is a 5 or 6-nenbered heteroaryl
ring, it may be fully unsaturated) partially saturated, or fully saturated.
The heteroaryl ring can be bound to A via carbon or nitrogen. An oxo
substituent on the heteroaryl ring neans that one of the carbon atons has a .
carbonyl grwompongysit hi o substituent on the heteroaryl ring neoTsUSSIRIBE One
of the carbon atons has a thiocarbonyl group. The al kyl porti @8 ®ARt2003

al kyl , al koxy) al kanoyl oxy, al koxynet hyl) al kanoyl oxymnet hyl ,

al kyl sul phi nyl) al kyl sul phonyl ) al kyl sul fonam do, carboal koxy, carboal kyl)
car boxyal kyl , carboal koxyal kyl, al kanoyl am no, N- al kyl carbanoyl, and

N, N-di al | cyl carbanoyl , N-al kyl am noal jgoxy) N, N-di al kyl am noal koxy i ncl ude
both 10 straight chain as well as branched carbon chains. The al kenyl

portion of the n a x&ﬂgﬁg Y, gﬂcl‘"e am do)
substituents inc 6&% o gltshhéltsfr}%wgﬁ ;Hnétg)gaév\fg?q ¢ gr al?])trﬁ &boﬁnchai ns
and one or m)remsthybef @t7 carbah uatarhs oalkauqdoalll-G pmmﬂtemsoaikymuoadfl bhal

i soners. The alk orti on of t e al k , al kynoyl oxynet hyl
al kynyl sul f onarfi® “ 8 png tcgaqlq,@pt{mé:a%mxp{ ?L%g%%@a‘iydﬁt chai n

as well as branghe b&Buﬁhadafb"oaﬂg@' qer Sbh&S fion.
Carboxy is defi nng%rgag CO2H T adi epCar bo g’)?y 0 @kc&:}ﬁo a om; IS
define@ as a - Ghphenaxdi cainzoylhdreazy®, armnan aﬁdylhyi\moadf c1a6 cirbdn &tcoms bon
atons. Car boxy - radjcal where R'

a iS5 defined as
di val ent al kyl 4";%?']@51‘“%0 &y Bgncg BPrB aloms hg WM’&‘PkyPewlaa’é‘w ned as
a RI0O2CG-R'' - r V. I re R
and R'' toget hgzgkﬁgygﬁgnwa?gﬁmg?%#go Iﬁ%aﬂhggbp}(ﬁ?ﬂﬁé)sdfggﬁﬁigg&ggt%mf
radi cal , wher e d@Xynoylaminal dxfy|3 -§ adiboal ammsl-cﬁrmyﬂhml af o2rd. cabémarabyrhyxy i s

def i ned - di | kyl fo1- b
At oNs. Naiaﬁoyf’c%& AR ot A o, atos o gsIy] Bf TS farbdh afimse N-o
al kyl 1padi cal %kﬁmﬁlmnmr@f@t@e&boma&%yWNhalekgﬁanqgam Piofeds 18 2 afBofCH2-

radi cal, where R is an al kyl radical of 1-6 on atons. Al kyl sul phinyl

i s defined as Ruogs,N-alkidammoalkaky o€ 219 carborantoaww Nrdiglkylamingfalkoxy®fcar bon
at ons. AIkyIsuI 26 %rll? i s defined as F\’§02- adi cal) where R' is an al kyl
radi cal of 1-6 Car SBWORALHRS n)ﬁr‘fgﬂ%l?f]fl FRFRYEEHNG, kenyl sul f onam do,

al kynyl sulz gnayadooar.s-, ¢etNred as R'S02NH radical, where R' is an alkyl
radi cal of 1-6 carbon atons, an 30 al kenyl radical of 2-6 carbon atons, or
an al kynylR isslkylaof 106 carben @tamso ar earbealkyl of\Rey ogbesawms; 18 PCTI US99| 22054 ~

whoro o 1 Qe bt ¥ ot YinGEER AR, thdrobl R R TR A BRTT | <

defined as R' RyubhRG-aikédh %@b 6 Y0186 afdmsl, A1kFRYIRAKILE cﬁﬂﬁin%m?falﬁe'n@d%@'r bon

atons, R is an alkyl radical of 1-6 carbon atons and , may be the
sane or d| fferewft 2: 6wadmnXatc3nsmdlsyn>ﬂmyed>f 246 icarbsn patemer mdrqum@myi, is

nono- r.tri bstitute bstit ted.bein st

pref erred 't ?%al?ﬂ‘%(lhet %&“1 ?fMtlfﬁ]cg’iD?BEt??lBen e?&ylwdogg??aﬁaxqogast one
i's hydrogen andaibins! slk§RSFIoRY 8f 88 e&bbhaakorh@tmmytm?mqm of|23-7lc§rb®|n30
preferred that Xlsaphenyl ring) Zis -NH is a

heter ycl e) asatgmsi nlétén@%ﬂ@mnwwlchf ﬂrea/cbr@onicﬁtmmaucynwmmmylmf 49

bstituted th I
Z:J :ulbs'tji '?ut \é“d %%56 ?tﬂgﬁa@&ggﬁlﬁ% o%?' ?@I On?ﬂkoéﬁgm ot y ‘mno or
di -substituted gryR@EbPOR M4 hcambdnh atéris, RANAISHInAr of ( @(@Gaazbm(mha and

optionally nono or di substituted on a saturated carbon with divalent -O or

\Me( C( R6) 2) sO- E) @&yb@MDnﬁmf k-6étcarbagr yoms, alkylsulfenamide|af)l- G:Qﬂf@@rﬁoﬁi‘&sez
Het i
nyarated. ret naventifiminidh s trafoh SR gy RafBhanial o K-8 k" P

het eropyyclic ri a@msOhydFsky, Haflubonitil} rtﬂﬂ@cb”roﬁm@ﬂioﬁynlcﬂﬂl&ah&bpwwoﬁymm ch
al so contains a saturated carbon-nitrogen bond, such het erocycl e may be

bonded to car bogarboalkoxshef &i easberh a\giesn cmbpglkal plo?d. cappinalgms, phensgyHet i s

a nitrogen cont i.ng erocyc ic r gt

car bon-ni trogen%yg m}g PeRGtY- i’?"rzgg #} %'gf&{}%% %ét%?%&}ci eéjrf.g ?g‘e
bonded to car bogarbbeatdths,SalkyRfiisb di sh&rb@statdmmgixmxymw@fe \wllz bear a
positive charge. Wen Het is substituted with , such substitution_nay be

on a ring carboparbon jatomke Ahakylsartameyl,r odeN- dé@kﬂéﬁﬁbﬁﬁ‘@?het@raé‘@?tﬁ

whi ch al so contains a saturated carbon-nitrogen, such nitrogen may be
substituted wwth R6 or in the case of a nitrogen containing 25 heterocycle)
whi ch al so contains an unsaturated carbon-nitrogen, such nitrogen nay be
substituted with R6 in with case the heterocycle will bear a positive
charge. Preferred heterocycles include pyridine, 2,6-disubstituted

nmor pholine) 2,5



di substituted thionorpholine, 2-substituted im dazole, substituted
thiazole, N WO 00/1876l -19 PCT/US99I 22054 ~ 8 MAR 2003 substituted

i mdazole, N-subsitituted 1, 4-piperazine, N-subsitituted piperadi ne, and
N-substituted pyrrolidine. The conpounds of this invention nay contain one
or nore asynwetopiigrégar bon atons; in such cases, the conmpoundspefukév/Ross
invention include the individual 5 diastereoners, the racemat (;25% mdwe

i ndividual R and S entantioners thereof. Sonme of the conpound f

i nvention may contain one or nore double bonds; in such cases, the
compounds of this invention include each of the possible configurational
isoners as well as mxtures of these ispners. 10 The conpounds havi ng
formula 1 and their salts may be prepared by a process which conprises (a)
reacting a conmpgynd t4h ) : £ R1,
Gl, &, R4) Z n an&ﬂ@{gggfésﬁd ?%Pg Ragoc?\l;gér;/l\n éag(e@ﬁ& Fpgéaaég@ﬁ SO as
to convert the auncimgmaelhzsdm;ainogbmzplamn@, a cyano group) or (b) reacting a
conmpound having the fornula A 1-NH-A2 20 or a salt thereof with a conpound
having the fornmula Q A3 wher Rﬁiﬁ a leaving group and A, A2 and A3 are
such that Al-NA2-A3 is a conpot onf orm ng vmthforrrulal or

001 18761 . PCT/ U9 4 28 MAR 2Q0 K _(c) und havi ng
the formul a Ad- gé(:%%g Rl T\t her eoy V\Sét Q"conpoﬁ?gq%héﬁ?’ﬂ_g@‘ﬁggpgr mul a Q _AS
5 where Qis as defined abovdéCiub)A4 and AS are such that A-O-ASis a
conpoung

R7-(C(Rg)2)g"Y- . R7(C(Re)2)p-M—(C(Re)2)k-Y- . or Het-(C(Rg)2)q-W-(C(Rg)2)c-Y-+

or R1 and R4 are as defined above and G or G2 or both are R;—NH—;
10 or if any of the substituents R1, G2, G3, or R4 are located on contiguous

carbon atoms then they may be taken together as the divalent radical

-O-C(Rg),-O-;
Y is a divalent radical selected from the group consisting of
—(CHp);™ , —0— ,and —N— .
Re '

15 R7is -NRgRg, -ORg, -J, -N(Rg)3 *, or -NRg(ORg) ;
M is >NRg, -O-, >N-(C(R6)2)pNR6R6, or >N-(C(R6)2)p-OR6;
W is >NRg, -O- or is a bond;
Het is is selected from the group consisting of morpholine, thiomorpholine,
thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine,
20 aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole,
thiazolidine, tetrazole, piperazine, furan, thiophene, tetrahydrothiophene,

(OCH,CH,O),

N

wherein Het is optionally mono- or di-substituted on carbon or nitrogen with

tetrahydrofuran, dioxane, 1,3-dioxolane, tetrahydropyran, and

25 R, optionally mono- or di-substituted on carbon with hydroxy, -N(R¢)2, or



conformng wth fornula 1; or (d) adding an acid to a conpound havi ng
formula 1 so that an acid addition salt is prepared. 10 The preparation of
t he conpounds and internedi ates of this invention enconpassed by Formula 5
is described below in Flowsheet 1 where Z, X, n, R, G5 G ) and R4 are as .
descri bed ah@visfegcording to the sequence of reaction outli Rengher2054

Fl owsheet 1, a quinoline-3-carboxylic acid ester of Formula 2 is hydrolyzed
with base to furnish a 15 carboxylic acid of Fornula 3. The @& MRyIME acid
group of 3 is converted to an acyl imdazole by heating it with

carbonyl diim dazole in an inert solvent such as dinethyl formam de (DW)
followed by the addition of ammonia toigive the am de 4. Dehydration of the
am de functional group with a dehydrating agent such as trifluoroacetic

anhydride in pyr'lgii,ne . phasphorous pentoxide in an iner ol vent) or. 20 the
ke g ves ¢ ne g oGt oRphesT SRR of (Biben Bith BR Tiskatioe
where any of the.inter i have S t{ic t .can be
used as the racréiﬂﬁ?fé 3&%@%@6 %&i'\gég}é?%%é% a@ﬁ%&ﬂ@ﬂ%@%@@ngﬁfbh case
t he conpounds o, Al S, 91 A1V ' ' -l B Fc‘%{?- _ar ptically
active forns, rgélg%)%gfeldvdg f%ﬁfﬁ%"\é&&% ﬂnogltk?lrﬁl}a?%g} {)agxy [ 06 ggig(cg(ggpﬁééo’f
Formula 2, the quinoline-3-carboxylic acids of 25 Fornmula 3) and the

gui nol i ne- 3-carboxylic am des of Fornula 4 needed to prepare the conpounds
of thi$ i NRReixhydnogenealyt bfel-6 ahrbeadyorks alrenyboft 216 carbon@atoremaalkyeybofelar ed by
procedures known in the art as detailed in the foll ow ng references:

Sa(rj geg:,h Rei nhar &:catben| #gmer Y}_’Cﬁ@ﬁkﬂa?f @rﬁaﬁgé?%)awﬂlsmﬁarhﬂ yl 09?9(17 °é¥boil\n, J.
Cosare: Brunt . B sarkAydky (24 Varbdil ddinopQaRHE by phERf) Suibily™) 2
bitp

Brown, Thomas Hubstieeddi rvgith ondO dd0 hildde’ 6Halegeh, PAIK Af22064catben ~atbing,00S
David 3.; Leach, Colin, J. Med. Chem, 35 %413 1992); . Hanifin) J,

W liam Capuzziiflueseeyly amigh akylgminogf; 1-3 Farbgpptoras <liglky lamng) of 4606 (
1969) ; recl ci : n!f’@@bé!f I aljjg% Inf s 1141
(1984)1;dv|%el | er a%%,g)&g%t;olﬁgqéw ni, I?¥?’ gg’a‘rij%ﬁpfthﬂf’ ; &tjmr?ll@?&f ;2 z%gjsgt%:cﬁi , A
L) Farmaco, 45(apms2@kan(gloffneth§l Mir 2G| tarbofaaibmk. alkigimbuofy 1-6Raagbon E. , J.

Pharm Sci., 73(8), 114 (1984); patent_appljcatiaon WO 890810S; US pat ent
4343804; US pat @AmSgyAse .Caé)ew@r-‘-ﬁ%?ﬂko y P@%)W%QH@OWFE CRXYpD

et hanol 1. car bﬁ’&)ﬂ‘ L by : TRy AN ' G3 ~
(CH2) n- X ZNH2 4 w&gﬁ‘?’g’iﬁﬁ%(%%%lzé’ hﬁyh*iiéld‘ﬂih'%é 10%%3%% éﬁggg%’tﬁ;i&éﬁ"o‘?t he
conpounds of thi%$ carbemicomns, encadkylaskée byrbboatams with ithe prayisoi thedthgel ow i n

Fl onshget 2 where X. Z, G2, nd R. are as descrjbed, above. The
Subst it ed ant MRHESF abinlinioi6; is Toundn amiRedh ShotYRRh o8 WBBHR Woh
the reagent 7 t g8 daficirdi®fli ate 8 as a mixture of isonmers. Thernolysis
of 8in a

R2, is selected from the group consisting of



WO 00l 18761 -22 PGINS991 22054 2 8 MAR 2003 hi gh boiling sol vent such as

di phenyl ether at 200-350C gives the 3-cyano qui nol ones of Fornmula 9; these
i nternedi ates may al so exist in the 4-hydroxy quinoline tautonmeric form In
those cases where R) is a hydrogen atom the internediates 9 may be forned
as a m xturwoodo/isya regi oi soners. These isoners can S be sep®cansde/zaosd

met hods well known in the art including) but not limted to, %ﬁg$§i®®ﬁ
crystallization and chromat ographi ¢ net hods. The separated is t hen
be converted separately to the conpounds of the invention. Alternatively,
the isomers can be separated at a |ater stage of the synthesis. Heating
conpounds 9 with or w thout solvent w-tlB-a chlorinating agent such as
phosphor ous oxychl ori de or 10 phosphorous pentachl oride gives the
4-chl oro- 3-cyano qui nolines of Fornmula 10. Condengation of 10 with a

nucl eophilic am ne, aniline, nerca n, thlopmgnol phq@ol R_oroalcohol

reagent of Forrmula 11 giv theR3-cy qU|noI|ne inter At of Formul a
12; this condensar4 be acc at ed tﬁﬂ_hs ti g t he /reactign T xture or
by using basic catalysts suth ag,trirhkyl anine S aleﬁiwd I in an inert

sol vent, 15 sodi um or pota55|un1aIkOX|des Rn arfal cohol soReent%9 and the
like. In t hose cases where the substituents nmay contriute an asymmetric
carbon atom the intdfaedi ates can beYsed as the race or as the

i ndividual R or Rsen{antioners inRshi ch—ease the dapaupds of this

invention will be in act\ ve forns,
ontri byte .nore than one

respectively. In

20 asymmetric carbon bt onsQ di ast eri ogers y be phaEERi);),t hese can be
separated by nethods Rl known in the’art |nclud|ng) but not limted to,
fractional crystallization and chromatographic nmethods. In those cases
where R) G-, G, and R noieties contaRy p®i mary or Qsecopdary am no
groups, the amino groups nay fir®t have to used in tected formprior
to reacti on w tRy+8ager(C(R3)2) bleﬁs ting groupgp28ingclude, but are
not limted to, tent-butoxycarbonyl (BCE? Rd benzylﬁXycarNoﬁ9 ,(CB2)
protecting groups. The fornmer protecting group can be re ed fromthe
final products of Fornula 12 by treatnment with an acid such as
trifluoroactic acid while theqlatter protecting group can be renoved by
catal ytic hydrogenation. In tjpose cases eres,the R, G) G, and R

noi eti es contain hyd@ﬁ%@ﬂu , the hyd onyl groups . 30 nay first have
to be used in a-eNected forfpprior to reggt+Qn th reagent 7. Suitable
WO 00/ 1876l PCT US‘S?S&?Q% C% MAR 2003 023 50FL HEET 2 R C2H50 . C02C2H5
G ~7CNGI / NH z 2 HRA R4 COzC2H5 8 6 R~ O G- C=N POC 3or
PC15 PhOPh &z _ H 9 i (CH2)n- X protecting groups include) but are not
limted to, t-butyldinmethylsilyl, tetrahydropyranyl, or benzyl protecting
groups. The first two protiecti ng groupgpcan pe renoved fromthe final
products of for m(d;(af);Lgu ytreat ment witNar’acid such as acetic acid or
hydrochloric a 7d while Jihe Tatter prote t|ng group can be renoved by

catal ytic hydr enatlo c GL WWGAR ~ N 2 Ra
yrie nydrougEi S e Cha

o

~

0
0 O\\
/ CRe y
S |

N CRe)N Rs [ j

6



10 HZ-(CHz)n -X 11 n-butanol G 12 The preparation of intermedi ate 15
(identical to internediate 9 of Flowsheet 10 2) can al so be prepared as
descri be below in Flowsheet 3. Heating the substituted aniline of Fornula
13 with di net hyl formam de di neth~~l acetal with or without a sol vent gives
i nt er medi atW@ 09/8876For nul a 14. The reaction of 14 with the |i PATUSPHEOGH

WD 00J18761 PCTNS99r Z2054 2 8 MAR 2003 -24 5 10 15 of acet oni @i MRp8par ed
usi ng a base such as n-butyl lithiumor the Ilike in an inert solvent gives
t he 3-cyano qui nol ones, 15, or the 3-cyano-4-hydroxy quinoline tautoners

t her eof which can be converted to the conpounds of this invention. In those
cases where R) G-, G) and R moi et i-d# cont ai n prinmary or secondary am no
groups, the am no groups nay first have to be used in protected form

Sui tabl e protecting oyoups ig&l e not limted to)
art 'E' r‘(\; f-ICBZ) _brotgfting groups.
ved frbif roducts of

tert-but oxycarboRgl (

The former protec

Formula 15 by tr Witb-(@lh-lﬁs as'trifluoroactictacid while the
| atter protectingBsgroup can be renov by catal ytic hydrogenation. In those
cases where the R) &, G, and R noieties contain hydroxyl groups, the
hydr oxyl groups mapy first have to be used in protected form Suitable
protecting grou ncNude, but are not\limted to, t-Dbutyldinet hyl si |yl
tetrahydropyraﬁ£ yl prot &g ingideoups. e fi E‘?t; two protecting
groups can be reno fromthe fin oducts of f la 15 by treatnment
with an acid suchrgs apgtic aci hydR chlpr|c|qid e the latter
protecting group can be renoved byéSNat al yt| C hydrog ion. FLOAMSHEET 3 13
R~ G- ~CO2H & NH2 Ra G- Li+ -CH2 DMF acetal R~ G—"~ C02CH3 "N CH & N (
a~ Ra 14 R- 0 ,C=N GZ ~ H 15 WD 00l 18761 PGI/ US99122054 2 8 MAR 2003 -25
5 The preparaty of orrpound of i,S I nvention ﬁorrpassed by Formul a
24 is describ FI owshe&f_ <4 , 2R4) Z, n, and X
are defined. R 1 Ikyl of 1-6/Carvon atamd (pfe rabl(gl i spbutyl). R2
is a radical sel eBged Asom t heQ@Bup cdRsi sting dRg

group can be

R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

5
(C(Re)2)p
/ \
Rr-(C(Rells—N N-(C(Re)a)
(C(Re)2)e
R~(C(Re))s .  Rz(C(Re))-M—(C(Re)) -

RgRo-CH-M—(C(Rg)2),. ., or Het-(C(Rg)2)qW-(C(Re)2)-

10 Rj is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

(C(Re)2)p

/ \
RT(C(RG)Z)p_N\ /N“(C(Rs)a)r'
(C(Re)2)p



R3R3R3R3R3RBSS( )2)r R R3 RBR3R3' R3R3
R3/ (C(Rs)2)u I (C( Rs)2)v Rs J-(CH2)s _ CH~"'" ( 25 R3
R3'""'"~ 1~~R3 R3 R3 R3 R3 (C(R5)2)p R6-N (C(Rs)2)v Rs ~
(C(Rs)2)u ' s~ (C(Rs~Z)~ Rs J-(CH2)S 10 wherein R6) R3, R5, J, s, r) u)
and v are deM®d87ccording to the reactions outlined in Fl oREKASHN 22054
4-chl oro-3-cyano-6-nitroqui noline, 16) can be reacted with an 2 g\paR®N38761
- 26 PCTNS99r 22054 2 8 MAR 2003 anmine or aniline 17 by heating in an inert
sol vent such as tetrahydrofuran, butanol, or nethoxyethanol to give
conpounds of Formula 20 where Z is -NH5-The reaction of 16 with a

nmer captan or thiophenol 18 in an inert solvent can be .acconplished using a
base such as sodi um hydride to give conpounds of Forrmula 20 where Z is -S-.
The 5 reaction of 16 with a al cohol or phenol 19 in an inert solvent can be
acconpl i shed using a base such as sodi um hydride to give conpounds of

Formul a 20 where Zd4 s Corrpounds f n be reduced to a

6- ani no- 3- cyano- qui ﬂo @é 521) usi ngRg' EM g’gﬂﬁg Psuch' as sodi um
hydrosul fite in a two phase system consi sting of t etrahydrof uran and water
in the presence of a small anount of phase transfer 10 catal yst or by using
iron in refluxing protic solvents containing acetic acid or ammoni um

chl oride. Acyl ati onRgRy-CH-Mt- her op RIS Ferrmula 22 or a
m xed anhydride of Fﬂgrrul a ZEMH\%)HQ?rCh IS %@r% frggn Ee correspondi ng
carboxylic acid) in an inert sol vent such as tetrahydrofuran (THF) in the
presence of an organi c base such as pyridine, triethylam ne,

di i soprdpyRet aid Rerrsgeeaclyrindepeadanyly. fﬁE(MQWGR’&OQr( 612heOBehpounds  of

this invention of Fornula, 24. Ip those cases where 22 or 23 have an
asymmetric Jdansspendentiy hY‘Ff@?“b&hloﬁ’@etg‘&ﬂmésortW@W%errate or as the

i ndi vi dual ﬁqﬂ”ﬁ t O Bloshs! case the conpounds of this

i nvention vﬁ e 0?2 ? ebraceomscd?o%}lg(ég%d S optically active forns,
respectivehy0émlit hose cases, where the R2' contains primry or secondary
am no groups, he amno groups will 20 first have to be protected prior to
anhydri de ]a chloride formati on. Suitable protecting groups include,
but areonok_lgmted to, tert-butoxycarbonyl (BOC) and benzyl oxycar bonyl
(CBZ) protecting groups. The former protecting group can be renoved from
the final pi®dets of Fornmula 24 by treatnent with an acid such as
trlfluoroactj(b§1C|d while the latter protecting group can be renoved by
catal ytic

&3
| ~ 83
> 8
&3
-8

p =2-4;
q=0-4;
15 = 1-4;
s =1-6;
u = 0-4 and v = 0-4 , wherein the sum of u+v is 2-4;
or a pharmaceutically acceptable salt thereof,
provided that
20 when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such
alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and further provided that
when Y is -NRg- and R7 is -NRgRg, -N(Rg)3", or -NRg(ORg), then g = 2-6;
25 when M is -O- and R7 is -ORg then p = 1-4;
when Y is -NRg- then k = 2-4;
when Y is -O- and M or W is -O- then k = 1-4;



25 hydrogenation. In those cases where the R2' contains hydroxyl groups,
t he hydroxyl groups may first have to be protected prior to anhydride or
acid chloride formation. Suitable protecting groups include) but are not
limted to, t-butyldinethylsilyl) tetrahydropyranyl, or benzyl protecting
gr oups. Thewéio(,,qgm\/\o protecting groups can be renoved from tpggnidevabess
products of Formula 24 by treatnent with an acid such as ' 302$CW2gﬁcid
or hydrochloric acid while the latter protecting group can be®refov by
WO 00! 18761 PGI/ US99/ 22054 z a | ~R 20Q6~27 5 catal ytic hydrogenation. In
those cases) in internediates 17, 18, or 19 where X contains primary or
secondary am : ' _ty4protect
t hese groups B? P%{WE%P ﬁébpbe{gg?tlﬁgjrlla\?\{oﬁ E@cﬁtgr 6%%%&%nﬁgﬁéﬁﬂ{rqalgéhol
protecting gr candsvibaswris kéoabdovich Han bordaedsthebughd rittegencaombad ieimov®ed from

the products 24 as (E)rr | ou I% descri bed. FLONMBHEET 4 R~ Cl 02 NI ~ ~ CG/
N z Ra 16 HZN- (CH2) ‘Sﬁ@ € -4(C|—|2)~X(18), NaH, THF or N HO (CH2)~ X
(19), NaH, THF Fe CH3COyH, CpHS0OH R Z' ~CH" X RN ~ ~ C=N 1/ & N Ra 27 R

Z' ~CHz)ri XR2, || NwWWCNOGI / NJ 2 Ra RL ZyGQl,"12)n-X 02N ~ ~ CAN |
I~ G/ NR4 3bepharmacestically aggepghle gghisrare, thoge Q@“P&Ff,fo%fhmﬁ@,anlsranécz%w

24 WO '*f%ljggﬂigjacid%ehs? Séfé}'i%f??z{cééoéﬁm, tartaric, succinic, maleic, malonic, gluconic,
hydrochloric, hydrobromic, phosphoric, nitric, sulfuric, methanesulfonic, and
similarly known acceptable acids.

Preferred bicyclic aryl or bicyclic heteroaryl ring sysiems include naphthalene,
10  1,2,3,4-tetrahydronaphthalene, indane, 1-oxo-indane, 1,2,3,4-tetrahydroquinoline,
naphthyridine, benzofuran, 3-oxo-1,3-dihydro-isobenzofuran, benzothiaphene, 1,1-
dioxo-benzothiaphene, indole, 2,3-dihydroindole, 1,3-diox0-2,3-dihydro-1H-
isoindole, benzotriazole, 1H-indazole, indoline, benzopyrazole, 1,3-benzodioxole,
benzooxazole, purine, phthalimide, coumarin, chromone, quinoline, terahydro-
15 quinoline, isoquinoline, benzimidazole, quinazoline, pyrido[2,3-b]pyridine, pyrido-
{3,4-b]pyrazine, pyrido[3,2-cjpyridazine, pyrido[3,4-b]pyridine, 1H-pyrazole[3,4-
d]pyrimidine, 1,4-Benzodioxane, pteridine, 2(1H)-quinolone, 1(2H)-isoquinolone, 2-
0x0-2,3-dihydro-benzthiazole, 1,2-methylenedioxybenzene, 2-oxindole, 1,4-benz-
isoxazine, benzothiazole, quinoxaline, quinoline-N-oxide, isoquinoline-N-oxide,
20  quinoxaline-N-oxide, quinazoline-N-oxide, benzoazine, phthalazine, 1,4-dioxo-
1,2,3,4-tetrahydro-phthalazine, 2-oxo-1,2-dihydro-quinoline, 2,4-dioxo-1,4-dihydro-
2H-benzo[d]{1,3]oxazine, 2,5-dioxo-2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine,
or cinnoline.
When L is a 5 or 6-membered heteroaryl ring, preferred heteroaryl rings
25 include pyridine, pyrimidine, imidazole, thiazole, thiazolidine, pytrole, furan,
thiophene, oxazole, or 1,2,4-triazole.

Either or both rings of the bicyclic aryl or bicyclic heteroaryl group may be
fully unsaturated, partially saturated, or fully saturated. An oXxo substituent on the
bicyclic aryl or bicyclic heteroaryl moiety means that one of the carbon atoms has a

30 carbonyl group. An thio substituent on the bicyclic aryl or bicyclic heteroaryl moiety

means that one of the carbon atoms has a thiocarbonyl group.



2 a ~ ao03 By using nethods simlar to that describe above in Fl owsheet 4,
the internedi ates 25 can be converted to the conpounds of this invention,
26. 5 10 R oo &2n- X R~ Cl ~ _ CNOG- | ~ ~ CN PCT/USI9R205M ~
NJ 02N~ ~-NH R R a 4 25 26 In order to prepare the conpounds %fg@?

I nvention, certain amnes are required. Sone representative afi gﬁ[@
shown below in List A wherein R6, p, and r are as defined above. These

am nes are available conmercially) are known in the chemcal literature, or
can be prepared by sinple procedures t-Hit- are well known in the art. In
sone cases, these am nes may have an asymmetric carbon atons; they can be

used as the I aCEWRHNEL Q5 at HeY CrABmBEredaRMryAdYl AR, iﬁﬁ@ B@fﬁl‘f&euhﬁﬂkﬂtbﬁium R
or S entantioners in which case the conpounds of this invention wl be in

t he raceni pawigllysaiusaied, yorafitllyy satyrgteds The chnterearyl aing . camhbeobgmmmo '(Ahlvm

licati th |

P hesy w Firba of BitdeiT AR T BRI ot relkF3yCiPhe ka0 B il o -
(R)2NH , witob€hfdnishas af@rrmﬂyag mpmaﬁmwewmmeme&&oﬁ%s%r%i%mam ne.
WO 00/ 18761 NH NH ~R s Rs Rs N-(C(Rs)2)0 ' - NH i Rs-O (C(Rsy~)P -NH -29

Ust A F&. Ntharengef the carbpy,aiemdians) thingarbRpyIEsowss - 0- (C(Rs) 2) r ~NH
>0 () v TSR RS, B ) AR 1
R-6N~ (1 - aldaiisyl 6k yrethy]lSalitylalybhimd, MlkyMdlphonyl, alkylsulfonamido, carboalkoxy,
carboalkyl, carboxyalkyl, carboalkoxyalkyl, alkanoylamino, N-alkylcarbamoyl, and
N,N-dialkylcarbamoyl , N-alkylaminoalkoxy, N,N-dialkylaminoalkoxy include both
10 straight chain as well as branched carbon chains. The alkenyl portion of the alkenyl,

alkenoyloxymethyl, alkenyloxy, alkenylsulfonamido, substituents include both
straight chain as well as branched carbon chains and one or more sites of unsaturation
and all possible configurational isomers. The alkynyl portion of the alkynyl,
alkynoyloxymethyl, alkynylsulfonamido, alkynyloxy, substituents include both
15  straight chain as well as branched carbon chains and one or more sites of
unsaturation. Carboxy is defined as a -CO2H radical. Carboalkoxy of 2-7 carbon
atoms is defined as a -CO2R" radical, where R" is an alkyl radical of 1-6 carbon
atoms. Carboxyalkyl is defined as a HO2C-R""- radical where R™ is a divalent alkyl
radical of 1-6 carbon atoms. Carboalkoxyalkyl is defined as a R"O2C-R"- radical
20  where R" is a divalent akyl radical and where R" and R"™ together have 2-7 carbon
atoms. Carboalkyl is defined as a -COR" radical, where R" is an alkyl radical of 1-6
carbon atoms. Alkanoyloxy is defined as a -OCOR" radical, where R" is an alkyl
radical of 1-6 carbon atoms. Alkanoyloxymethyl is defined as R"CO2CH)- radical,
where R" is an alkyl radical of 1-6 carbon atoms. Alkoxymethyl is defined as
25 R"OCH3- radical, where R" is an alkyl radical of 1-6 carbon atoms. Alkylsulphinyl is
defined as R"SO- radical, where R" is an alkyl radical of 1-6 carbon atoms.
Alkylsulphonyl is defined as R"SO3- radical, where R" is an alkyl radical of 1-6
carbon atoms. Alkylsulfonamido, alkenylsulfonamido, alkynylsulfonamido are
defined as R"SO2NH- radical, where R" is an alkyl radical of 1-6 carbon atoms, an

30  alkenyl radical of 2-6 carbon atoms, or an alkynyl radical of 2-6 carbon atoms,



Rs- ONC(Rs~Z)r Rs ~NH Rs-N- (C(Rs)~ /1 ~NRs- N~NH N~NHRs~1RsG - NH RsS" NH
Rs00=S~NHO S~NH ~NH CNH ~NH N % , NH N ~NH RsO O ((Rs~l O s~ ~~NH O Rs- N~NH

REN-NHRS  ~Qg bords76INHRS ~O~ ~NHRs In order to prepare the conp e.gﬁ,ﬁ%; hi s

i nvention certal n aI cohols are required. Sone representative are
shown below in List B wherein R6, p, and 5 r are as defined & ese
al cohol s are avail able commercially. are known in the chemcal literature,
or can be prepared by sinple procedures that are well known in the art. In
sone cases, these al cohols rray have amgsynmetric carbon atons; they can
WO 00/ 18761 PGT/ U899I 12054 2 MAR 2003 -30 5 be used as the racemate or

they can be r SO YA ent ant.i o

whi ch casESPH&Y h%g ﬁ%&g%ﬂf? (H@gﬂ &1% f?g":iah ‘Ylﬁeée% dse?ﬁmé’ﬁ‘éf]r

opti cal | yra¥idal b€ 1{6E4rbdn ARHRE N NVcﬂh]k?'lc aﬁié@hwdefh@ﬂ 2s RYR NG@I—'erlcé]” t he

FI owsheets shown bel ow, these al coho and " other simlar alcohols, will be

r epr esent stempyR't iscangalk iadicek of L6 warbosfatems R'ds aulalkyl Rdiral of 4t6 earban 15
O LR G B Sy e hl SR R o452
Rs O H O-glefbri¥a- @a( £ i6 nksno2), di- ~6} i -Sebsinftéd, (VRfth hrbhbkutitituted being most
preferred. It is preferred that of the substituents R1 and R4, at least one is hydrogen
and it is most preferred that both be hydrogen. It is also preferred that X is a phenyl
ring, Zis -NH-, and n = 0.
Het is a heterocycle, as defined above which may be optionally mono- or di-

10 substituted with Rg on carbon or nitrogen, optionally mono- or di-substituted on
carbon with hydroxy, -N(Rg), or -ORg, optionally mono or di-substituted on carbon
with with -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg)2 , and optionally mono or di-
substituted on a saturated carbon with divalent -O- or -O(C(Rg)2)sO- (carbonyl and

ketal groups , respectively); in some cases when Het is substituted with -O-
15  (carbonyl), the carbonyl group can be hydrated. Het may be bonded to W when g =0
via a carbon atom on the heterocyclic ring, or when Het is a nitrogen containing
heterocycle which also contains a saturated carbon-nitrogen bond, such heterocycle
may be bonded to carbon, via the nitrogen when W is a bond. When q =0 and Het is
a nitrogen containing heterocycle which also contains an unsaturated carbon-nitrogen
20 bond, that nitrogen atom of the heterocycle may be bonded to carbon when W is a
bond and the resulting heterocycle will bear a positive charge. When Het is

substituted with Rg, such substitution may be on a ring carbon, or in the case of a

nitrogen containing heterocycle, which also contains a saturated carbon-nitrogen,

such nitrogen may be substituted with Rg or in the case of a nitrogen containing

25 heterocycle, which also contains an unsaturated carbon-nitrogen, such nitrogen may
be substituted with Rg in with case the heterocycle will bear a positive charge.

Preferred heterocycles include pyridine, 2,6-disubstituted morpholine, 2,5-

disubstituted thiomorpholine, 2-substituted imidazole, substituted thiazole, N-



In order to prepare sone of the conmpounds of this invention certain m xed
anhydri des of Fornulas 31, 34, and 38 are required; these are prepared as
out | i ned belwwobig7sl owsheet 5-6 wherein R6) R10) X, Z, n, andpGros®/ 2654
defined above. J' is a halogen atomchlorine, bronmne) or iodi®g, MAR 2003 a
toslyate (p-toluenesul fonate) or nesyl ate (nethanesul fonate) group. The
reaction of 27 with an amne of List Ais acconplished by heating in an

i nert solvent such as tetrahydrofuran or N, Ndi nmet hyl f or mam de, or using
pot assi um or cesium carbonate in aceten®.- The tenperature and duration of
the heating will depend on the reactivity of 27; |onger WO 001 1$761 -31
PCT/ US991 2 an. t : qay be
required nﬂguzﬁog“g@?zac?gr Ntsrugﬁggm@d]rrletpr%eérﬁﬁgf mZ%t%‘%%%ﬁﬁ@ﬁnt hi um
reagent f oN-sabetdtuted pymestidineng vvlth an at nmospher e of dry carbon di oxi de
furni shes the cg.ilbox[\él il;\:ﬂﬂacifgT a 29..The can be converted to

ni xed anhydri des "oFOEBPTRIFS SU%VCHBO%W&E@BW(“ %rl?cqﬁ Qe gSymmetric carbon

i sobut yl chh@rfdf GhMRicA take@NitleNB6hp @@{dgeaﬁ idCihvagidne idcbed il Wdnaha t he
presence of a base such as N net hyI rpholine. These anhydrides can then be
used t o5 pr diastereoniess, chnpacemates, gindithe ndivideaitR emd S<snthotiemelsaberatfoSemien

Fl owsheet 4, .The reactiop.of. 27 wth an al cohol of Lj | S _Aacco i shed
usi g sodi EhyTIRRag SDER B BrdanRiat e’ am out hindS RS

cesi um car paRat e icBmpBuhdiestt thisoinvemionsinghdaeadtP of &er ﬁd%hﬁﬁreoédﬂh%ﬂbauaﬁﬁt one)
or N, N-di nethyl formam de, In some cases) the al cohol of List can al so be
t he sol venisopfers asavelbacmixspres of bigsenispmerst 32 with an al kyl |ithi um reagent
foll owed by quenching with an atnosphere of dry carbon dioxide furnishes

t he carboxylic acids of fornmula 33. These can be converted to m xed

anhydr jgles For nTha c3rpugididadink FagRulh 15nahheassalis aliytbel prégaddaiyod pricessi N an
inert solvent such as 15 tetrahydrofuran in the presence of a base such as
N- net hy| moMiidI GomPristhese anhydri des can then be used to prepare the
conpounds of this invention as described above in Fl owsheet 4. WO

OOI 18761 - 32 FLOWSHEET 5 PCTJUS99/22054 2 8 MAR 2003 (R )2NH

. (C(Rs) 23)S - rédcift 2 2bmp6ifridshadisg the foraal28 O // 30 RICO 1. THF, n-BuLi C
(R’)2N—(C(Rs)2)s- CO2H -i 2. C02 THF 29 yl mor pholine O

(R-)2N-(C(Rs)2)s ,031 pPCG-ORO R 2)S- HRO(CRs)2)S - H
2~ K2C(OB, acetone 32 or NaH, THF 3Q" . THF, n-BuLi C RO (C(Rs)2)S
- Q02H --2. 002 THF, 33 N net Bkgpraholhae CQ?WZC(RS)Z)S - C,0CO

+ ~OR~0 34 As outlined in Fl owsheet wherein R, &, R4, R6, R p, X
Z, n, and 5 s are as defined above, = prol s 35 can be protected with a
t-butyl dinethysilyl 2

15 where Ry, Gy, G, R4, Z, n and X are as defined above with a dehydrating agent so as

to convert the aminocarbonyl group into a cyano group, or

(b)  reacting a compound having the formula
A;-NH-A,
20  or a salt thereof with a compound having the formula
Q-A;3
where Q is a leaving group and A;, A, and Aj are such that Aj-NAj-Aj is a

compound conforming with formula 1; or



protecting group by the reaction with the respective silyl chloride in
met hyl ene chloride in the presence of triethylamne and 4-N, N-di nethyl am no

pyridine g dakAd 761 - 33 PCT/ US99~22054 2 8 MAR 2003 ( DVAP)pcTHI®N9/22054
resulting protected al cohols, 36, are converted to the acetylenic Gignard

reagents which, in turn, are nmaintained under an atnosphere oﬁfﬂﬁ%R on
di oxide to give the carboxylic acids 37. As described above these are
converted to the m xed anhydrides 38 which on reaction with the

6- am no3- cyanoqui noline 39 gives 5 40.20n0 the final step of the sequence)
the silyl protecting group is renoved by treating with acid in a protic

sol vent m tur i .esent ed by Fornula 41. FLOWNSHEET
6 H t-BuS ?%g"ga\ég"@aﬁg@ QEE}%(S%S@%S _ H HO (C(R6)2)s CH2C12,
(C2H5)s, 36 3~ DMAP O O THF, R-00 1. ARHBH MeMgBr ,, Ci

t-BuSi (CH3)2"O (C(Rs)~s - C 2. C02 CH N-rrethyl nor pholine 37 O 2

t - BuSi ( Ct io8 p3alOthea(aRyyitea corapaund having3te foron®lR~0 G2 THF, pyri di ne

t-BuSi (CH3)2-O (C(Fts)2)s - C" ii O,4p G ~rH2)ri X CN 39 ~ ~ (CH2)n-X R
Z~(CH2) n- X acetic acidl THFl water -' - (QM%)2)s CN~~ CN3:1:1 HO Ol /| @

Fn'VZnF?oﬁ%@egegls g LT i ReffR, SRR, <°

R4, R6) R, \Zﬂh pamgﬂlglsmare as defined above. J' is a halogen atom
chl ori ne, rom n or or is a toslyate or rresyl ate group. Treatnent
of 42 with an alkyl lithiumreagent at |ow tenperature followed by

gquenching wth 5 at npspher e of carbon d| oxi de furpjshes th
car boxyl i & yj\gci d’gglé}g apda'c g%gnpomgstévglg ogpula Jipdhitad atCBJ ?‘Aqdk‘é‘?i‘ %E‘H?drl des
of For mul 45i ng a reagent such as isobutylchloroformate in an inert

sol vent s c as tetrahydrofuran in the presence of a base such as
N- et BQI nor phol i ne. These anhydrides can then be used to prepare the

conmpounds @f, il b
6- am no- 3121ya‘;no %i“%‘{o}% ?ﬂeg%%@ghﬁseéﬁli%%&\}e& I!rtllﬁtlh &HO seq’he
reaction dfy Fimnla Sisadeseritmdhmlowfin ElawshEeti lswhere @y, ins Re,d:},uﬁi,,r@dslbchmm
hydri de or other no nucleo hic base in an nert sol ven ch as
Lot 1 ahydr GPGESHRDES SROTE. ArBRHRA tooPeaRgRRact ol Gacion pislghiBkIAERest 1ehi s
| nvent [ on iR %t@ﬁ@byé%cﬂaad bhterSFortE 2 is bifiroly28RAlh BlselibShrrfican al so
be the solVvent of the reaction. r eaction an am ne of List A
gi ves 16he catboxphpatiddf Fofmulai 3 'liha\mrhqxahc rcidrgreumofedl isosonggriédstoaancaaypl i shed
by heatinq i.£l aj] 'bneflt o _— . .
midazole by heating it with carbonyldiimidazole in an inert solvent such as
dimethylformamide (DMF) followed by the addition of ammonia to give the amide 4.
Dehydration of the amide functional group with a dehydrating agent such as
trifluoroacetic anhydride in pyridine, phosphorous pentoxide in an inert solvent, or
20 the like gives the 3-cyano quinolines, 5, of this invention. In those cases where any of
the intermediates have an asymmetric carbon atom, they can be used as the racemate
or as the individual R or S entantiomers in which case the compounds of this
invention will be in the racemic or R and S optically active forms, respectively. The
quinoline-3-carboxylic acid esters of Formula 2, the quinoline-3-carboxylic acids of
25 Formula 3, and the quinoline-3-carboxylic amides of Formula 4 needed to prepare the
compounds of this invention are either already known to the art or can be prepared by
procedures known in the art as detailed in the following references:
Sarges, Reinhard; Gallagher, Andrea; Chambers, Timothy J.; Yeh, Li An, J. Med.
Chem., 36, 2828 (1993); Savini, Luisa; Massarelli, Paola: Pellerano, Cesare; Brunij,

30 Giancarlo. Farmaco, 48(6), 805 (1993); Ife, Robert J.; Brown, Thomas H.; Keeling,



sol vent such as tetrahydrofuran or N, N-di nethylfornmam de, or using

pot assi um or cesium carbonate in acetone. The tenperature and duration of

t he heati ngwoidohstepend on the reactivity of 46; |onger reacpPCOwstIares and
hi gher tenperatures may be required when s is greater than 1.5g MR 0f$ 18761

-35 FLOABHEET 7 PCT/ US99l Z2054 2 8 MAR 2003 H 1 THF, n-Buli ~, (C(Rs)2)s
J'-(C(Rs)2)s - """ OH42 2' C- 43 OR- Z~(CE' ~2)n-X O 2N CN R~cO C1
1'-(C(Rs)2)a- CO+ 1 \' \ -~ i NHrethylnmorpholine '~~C~-R&/ NI R4 R-
Z~(Cf'~2)n-X THF, pyridine ,NCN '~-21~-'"(C(R6~1)a - C\ \ O®&/ NR O™

03, acetone | (R)2NH NaH, THF R Z~(CH2ZM X R Z~(CH2)n-X R O (C(R6

) 2)
C-N 1 \ \ oNid ;) Bch CARIN)E MelL-Bhém) 35, 4158 NHID2HanibA, Ravmeﬂﬁ[ 48
WD 00/ 18761 -36 PCT/ US99l 72054 2 8 MAR 2003 Using methods sinilar to th

t
SunMar | ze(‘;aﬂbmeRomaﬁ:Ob@ dghioer 4. eMedoChm oer(ﬂ,Bblo%HI%S()uM@rm G~

on o PaE R\ ey Rorala B 1. Bhage S FRELCUD, 080 PSR, G Rt

47 b 48 b Savigi,ner, MavshreXy/| P.¢ Baeiid G:hFRkées. andranaysr #51es 16ede®oy;0
prepare sone of the co unds of this invention are&?re pared as shown bel ow
in Fl oxﬁshé\é@regumﬁéuleﬁﬂ%bmﬂquq B, JzPharny. §yy., Z360)s 1a# 198 dpdteried

above. Qo BidlfioR W' s9BB PR X patert 4343804; US patent 3470186

t

I O»m

FLOWSHEET 1
CHa)-X (CH)X
1 /( Z)n R1 Z/ n
G, X\ COR NaOH G4 X~ CO2H
s - ~
G; N ethanol G; N
R4 R4
2 3
(CH2)a-X
R, 2z~ "
1. carbonyldiimidazole, DMF Gy N CO:NH  (CF3CORO
" P pyridine
2. NH, G; N
R4
4
(CH2)-X
R, 27
G1 SN =N
>
G; N
R4
5

10  The preparation of the compounds of this invention encompassed by Formula 12 is
described below in Flowsheet 2 where X, Z, n, R,, G,, G,, and R, are as described
above. The substituted aniline of Formula 6 is heated with or without-a solvent with

the reagent 7 to give intermediate 8 as a mixture of isomers. Thermolysis of 8 in a



carbon atons. The esters 49, 53, or 57 can be hydrolyzed wth a base such
gg b$Liun110 gydrodee to give the respective carboxylic acid 50) 54) or
ese acid can be converted to the respective carboxylic i des -
51 or 56 byYQ9MMy6bxal yl chloride and catal ytic N, N—dlne¥hylrg&h§§{ n an
inert solvent or respective mxed anhydrides 55 or 59 by u5|n
chl orof ormate and an organi c base such as Nnet hyl nor phol i ne. The IeaV|ng
group in conpounds represented by Formula 52 can 15 be displaced by the
am nes of List A or the al cohols of L;ﬁ% B by using procedures previously
described to give the internediates 57“nd 53, respectively These

carboxylic acid chlorides 51 and 56 and t hese anhydri des 55 and 59 can be
used to phighabeilingrsolyentt fechc apdinhenyl oethehias 200,2¥°Cogivsy Wi Agyante

00— By AEEDT By Sl by B st MO Y gl e o

FLOASHEETg Bﬁﬁ@t&m glefianfrm. HAO0 tHd3e Eddkd He(‘@( i st Fa%orfiOh
~' - (C(RsSlZE 51 %‘ H KZ%S acet?)ne orwNaH lglgls-IF Rg gg%& °

RO - (C( RS)@Qfmedl%eSF%HEX tedprmebes z mixmre of tyaregipigamerscl ey isomeropan R3 COZH

Goa 2 o el bEReRs iR KUY we st hlding i BRGNS Fabild 10
X RGb%'glaB&aﬁﬁn wad Rhr6iaéOigrdpRio aMdthdes. TRE separaBRsyREs~¢Ed then be

- (
(R=) ZN~( ( 1)s/-"R3.5? 52 [jO B 2 R3 C02H RO Cl . ethanol, H20
5120 oot o R e ook s 6 ot

(%5‘6 %g)sﬁpﬁﬁteﬁ at a later stage of the synthesis. Heating compounds 9 with or

without solvent with a chlorinating agent such as phosphorous oxychloride or
10  phosphorous pentachloride gives the 4-chloro-3-cyano quinolines of Formula 10.
Condensation of 10 with a nucleophilic amine, aniline, mercaptan, thiophenol,
phenol, or alcohol reagent of Formula 11 gives the 3-cyano quinolines intermediates
of Formula 12; this condensation can be accelerated by heating the reaction mixture
or by using basic catalysts such as trialkylamines, sodium hydride in an inert solvent,
15 sodium or potassium alkoxides in an alcohol solvents, and the like. In those cases
where the substituents may contribute an asymmetric carbon atom, the intermediates
can be used as the racemate or as the individual R or S entantiomers in which case the
compounds of this invention will be in the racemic or R and S optically active forms,
respectively. In cases where the substituents may contribute more than one
20  asymmetric carbon atoms, diasteriomers may be present; these can be separated by
methods well known in the art including, but not limited to, fractional crystallization
and chromatographic methods. In those cases where R,, G,, G,, and R, moieties
contain primary or secondary amino groups, the amino groups may first have to be
used in protected form prior to reaction with reagent 7. Suitable protecting groups
25  include, but are not limited to, tert-butoxycarbonyl (BOC) and benzyloxycarbonyl
(CBZ) protecting groups. The former protecting group can be removed from the final
products of Formula 12 by treatment with an acid such as trifluoroactic acid while the
latter protecting group can be removed by catalytic hydrogenation. In those cases
where the R,, G,, G,, and R, moieties contain hydroxyl groups, the hydroxyl groups

30 may first have to be used in protected form prior to reaction with reagent 7. Suitable



WO 00/1 8761 PCTNS99~72054 2 8 MAR 2003 -38 By using the nethods identical

to those outI i ned above in Flowsheet 8,

g?df%'vk

anal ogous ¢
wherein R(,
A is the radical:

it

-.OR, _
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is a leaving group as defined previously. By
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The preparation of intermediate 15 (identical to intermediate 9 of Flowsheet

10

2) can also be prepared as describe below in Flowsheet 3. Heating the substituted

aniline of Formula 13 with dimethylformamide dimethyl acetal with or without a

solvent gives intermediates for Formula 14. The reaction of 14 with the lithium anion

R3 R3 R3 G



R3R3 ~C(~2)s ARBRBGRZI RBRBR3 A(C(~2)s GRB GR3 A(C(~2)s% R3 R3 R3
G~~Ra R3 Rs (C(~z)s-ARBRRBRBRRs (C(Rs)z)5 A A(C(Rs)z)S - G (C(R~P -
Conpounds ®¥Obdriss6él nventi on represented by Fornul as 62- 63 caPChUsSyvRpsred 5
as shown in Flowsheet 9 wherein R1, G2, R4) R6, R3, R 1 p, X8 MARI2MP3 n)
and s are as defined above. The reaction of the carboxylic acid chlorides
60 and t he 6-am no-3cyanoqui nolines 61 using an organic base in an inert
sol vent gives the conmpounds of this invention represented by Formula 62.
The reaction of 62 with an al cohol of24rst B is acconplished using sodi um
hydri de or other non-nucl eophic base such as WO 001 18761 PCT/ US99n2054 2
8 MAR 20Q5¥ acéfdnfirifeOpiepiras uisitip) © baskesich s GRbMYNAthgurh for akie ilikerih adOing@Nt such
as tetrahydrofuran, acetone, or N, N-di nethylformam de to give the conpounds
of this iseluent igvesr Bigr dsoare uigolenes, | 1, seimshe: Ssexanodhydipeoayinadine i st B
can al so V. . r ' e [ : 6 | am ne
of Li st ﬁﬁSﬁ%ﬁ/é’%k%Zr@ggﬂpgﬁ}se Ocﬁn%teh?d;t? -rlé\?eeﬁéllggﬁ“rd gp%rfgégnﬁggp]l@]' gﬁ i's
acconpl i shew GiderohbierR, iG), @), AMER] nioddties ontic Pridanyt of sedondirgfamias or

N, N- di et hyl f or mam de. The tenperature and duration of the heati,ngl wil |
depend orgrowRs. the@Ming wyoups ey firshhave rxhetysed injRraSCiEAfonme Sujtable

t t ired [ t | N b
i, ¢ nitt RSy oSk SHULEECLUNGY Sot Bmflee 3. 2ler MlibarkofyPEBOE) Al Y
li sted i rbenizgloxfcacttonyb€CBI3 prowectne pedups! The Fomargsrosectngooupdsarnbet hi s

invention. . FLOAMSHEET 9 R~ Z~(CH2)n-X R3 COCI HZN I ~ ~ CN .
N, N- di i sogmensd &ory thenfind prodycty rE pa Dby tgatment vith pR agif sughiasry

R Ot of NGO AR Al T iRy ghs bl B can e doied o B RC Vo
~ ~ QN ( Prydibgefaftil I) shose ases-whgke Ble-R,, GZ, G,, ahll RRéhoR2tEE contaih itirédy164 63

WO 001 18761 -41 PCT1US99/ 72054 2.8 R 2003 By .appl yi ng .t he { hods
sunmar i zeoPo e hedrexygiopes E’éﬁ&é"ﬁ &@etlg beapsed i PG‘A%CICR form. ‘Suitable

protecting groups include, but are not limited to, t-butyldimethylsilyl, tetrahydro-

pyranyl, or benzyl protecting groups. The first two protecting groups can be removed
from the final products of formula 15 by treatment with an acid such as acetic acid or

15 hydrochloric acid while the latter protecting group can be removed by catalytic

hydrogenation.
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internediate 62b. 5 R~ Z~(CHz)n-X G- 1 ~~CNHN/ N z R4 61 b R-
XG Il ~~CNR3/ N J-(C(Rs)z)s ~NHR4 R3 ~62b ) ,,, t r R~
"X G- ~~CNRGCG(CRs)z) s RBNHI / NR3 ~ Ra R~ Z~(CHz)n ~ ~
R )zNYO816)ys / NH | / NJ R4 R3 64b 63 b 10 The reacf Swzesz or
62b with a nitrogen containi ng heterocycle HET which al so contZ$ rMARa#i03
unsat urated carbon-nitrogen bond is acconplished by refluxing in an inert
sol vent and gi ves the conpounds of this invention 64c and 64d) respectively
where the conpound bears a positive ch e. The counter anion J'- can be
repl aced with any ot her pharmaceuticall4” acceptabl e ani on using the
appropriate i on exchange 15 resin. WO 00/ 18761 -42 5 10 15 R3 R~

Z~(CH 1)nX J~--(C(R6)z~~N ~ ~CNR'3 [O-GI / NJ z 62 R4 NHET ~~ + ~-

R3 R~ Z~( o=

heT! Useo. zonle prapg e ot 02“?50%“% iplehith Shdopfpalief b2’41§°‘J‘$‘(“@( #S _NH N

R4 R3[ 8 azgegRtirﬂEa' bitowZir( Efd2)sheeX 4Gwherein KN QY, Ry Z, n, B K aré Gémed2Rsgh / N
9 alkyl of 1-6 carbon atoms (preferably isobutyl). R2' is a radical selected from the

5  group consisting of:

Rs - Rs R Rs
—_— = 3 - -
Rs ' R> <R , — Rs . R?_-S-_—_(
: 3 Rs Rs Rs Rs

R3
R3 \ R3
R3 ’ R3——
1§ ®, (C(Rs)2)p
i , (CR):
Ri=S—S—(C(Re}) — | Ra”lo>( RN, I
Ra (C(Rs)2)y

O/(C(Rs)z)uI y (C(Rs)z)uI
MCRs)2 Rs N (CRekl”” Rs

J{CHp)s.  (CHa)sd
= HCHy)s—=—
J-(CH); |

10  wherein Rg, R3, R5, J, s, 1, u, and v are defined. According to the reactions outlined

in Flowsheet 4, a 4-chloro-3-cyano-6-nitroquinoline, 16, can be reacted with an



Some of the conpounds of this invention can be prepared as outline belowin
Fl owsheet 10 wherein R1, &, R3, R4, R6, R1 p, X 2) J') n, and r are as
defi ned above. The acetylenlc al cohol s 65 can be coupled to t he hal | des,
nmesyl at es) ‘HP“PG?SFI ates 66 using a base such as sodi um hydr| & f‘@é@qﬁgﬁert
sol vent such as tetrahydrofuran. The resulting acetyl ene,

treated with an al kyl lithiumreagent at | ow tenperature. I\/al ntal ning the
reaction under an atnosphere of carbon di oxi de then gives the carboxylic
acids 68. These, in turn, are reacted #eth t he 6am no- 3- cyanoqui nol i nes,
69, via the m xed anhydrides to give t 'corrpounds of this invention
represented by Fornmula 70. Alternatively) the internediates 67 can be
prepared amipg eranilipe 17 By haatwnmanmerbyolwwvch petetrahydrpfuray, bHtagob&Ee such
as sodiu U whtsre! d t hen
addi ng a%ce%?ﬁhg&%yg ﬂyférﬁgé&ngg%g%%%%% at eﬁ?rea?‘e\;gsn{lkm FI%% QO‘S%S imlar

manner, tHeé veith mme&tap(ﬂmir&hxopﬂﬁcﬂ’(l%ﬁiﬁlnen gilveritChnt bBﬁ&iohﬂﬂﬁHedZusﬁnMR 2003
representedb thef L R6)2N-(C(R 6)2)r-OH b eactln with 72, and
appl yi ng PA¥ Eﬁwp ydrids,jotaive campowids of Faumnlrctl whew £ ie-SoBeunds of

Re) 21 ooy Pf%“%‘a‘%m o BB e SR S apamptingd o
~ O N)_—B6ngh bie Rapt2 s sl B i2brio-gi e UbipolRds Of FONRUBDZNBMGEE Z 9. .

FLONSHEET PCT/ US9 5 MAR 2~3 1. THF, NaH HO ( h
RyO- ( C( RsY )r Qmpesn%eoﬁgomnfa g‘h%b? "ﬁé‘éﬁd(@(@é)ﬂil)lPQ'éf‘(Y@(ng)ﬂifPilnﬁ'% 2. Cx

gz g (RSCEIZ%%K‘ 2!{:_1 ékgagérﬁ:éﬁa? Qegod@?gle)ggos%e uﬁaq\gg p%se&jrﬁ}nhé’dnsﬁﬁﬁf hol i ne
N- net hyl nof pbuﬁhydmfﬁ&fhnZa&(d(}vlm)er iX the Iﬁs@eﬂc(ec()ﬂ?a)sn)all- finourftGifRphasy ntransferN \ \
N 10 catalyst or by using iron in refluxing protic solvents containing acetic acid or
ammonium chloride. Acylation of 21 with either an acid chloride of Formula 22 or a
mixed anhydride of Formula 23 (which is prepared from the cormresponding
carboxylic acid) in an inert solvent such as tetrahydrofuran (THF) in the presence of
an organic base such as pyridine, triethylamine, diisopropylethylamine, or N-methyl
15 morpholine gives the compounds of this invention of Formula 24.In those cases
where 22 or 23 have an asymmetric carbon atom, they can be used as the racemate or
as the individual R or S entantiomers in which case the compounds of this invention

will be in the racemic or R and S optically active forms, respectively. In those cases,
where the R2' contains primary or secondary amino groups, the amino groups will
20  first have to be protected prior to anhydride or acid_chloride formation. Suitable
protecting groups include, but are not limited to, tert-butoxycarbonyl (BOC) and
benzyloxycarbonyl (CBZ) protecting groups. The former protecting group can be
removed from the final products of Formula 24 by wreatment with an acid such as
trifluoroactic acid while the latter protecting group can be removed by catalytic

25 hydrogenation. In those cases where the R2' contains hydroxyl groups, the hydroxyl

groups may first have to be protected prior to anhydride or acid chloride formation.
Suitable protecting groups include, but are not limited to, t-butyldimethylsilyl,
tetrahydropyranyl, or benzyl protecting groups. The first two protecting groups can be
removed from the final products of Formula 24 by treatment with an acid such as

30 acetic acid or hydrochloric acid while the latter protecting group can be removed by



Ol /| & ~'NRa 70 1. THF, NaH RsO-(C(R6)z)r-OH 2. J' -(C(Rs)2)r - H 71 72
RsO'-(C(Rs)z)r-'.0O'(C(Rs)z)r - H67 WD 04/18761 -45 PGI/ US99~22454 2 8
MAR 2003 By applying simlar nethods as descri bed above, 69b can be
converted to the conmpounds of this invention represented by 70b. R~
Z~(CH2) n- X 000/1876N ssb H2N / N Ra 5 i Rs~-~C~Rs) 2) r - ~- ( C~RsPCI/USIR05A
WX"~2)n-X G- | ~ ~CNN CNHR4 ?Cb The conpounds of this i rnygmnarROm03
represented by Formula 76 and 77 are 10 prepared as shown below in

FIl ownsheet 11 wherein Rl, R3, Rg.) R6, and n defined above and the am nes
HN(R')2 are selected fromthe group: HO~ H~NRs , and R-NH Rs WO

001l 8761 -46 PCT/ US99/ 22054 Z 8 MAR 2003 Refluxing 73 and 74 in an a

sol vent such as ethanol gives the internmediate 75 which can react with an
am ne in reftalyticngydedgematon.t In dioge cabes, dorimermetiates 17/il8, onvidnihere X
represented by, Fornula 76. Treating 75 wth an excess of a sodi um al koxi de
in an i ner COREING PRMAGY OéS%CSPmta"T‘gQ)Eﬁ%Hf Shhy¢raxyl| SteuRsdE Mmay beRecessaryyi ves

th i Srol ' P V] - Wiy :
o SO B B R g B g
~ ~ CN O/ pfatectingNgrokp® describe above can be used and they can be removed from the

5  products 24 as previously described.
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5 (R')2NH C2HSOH O H N O/ (R')ZN G2 76 R60Na R60Hor THF O RL Z~(CH2) n- X |

N~~CNOGI / ND RBO2 Ra 77 _Ir H,In-X 10 WO 00/ 18761 -47
PCTNS99/ 22054 2 8 MAR 2003 In a manner simlar to that descri bed above, 74b
can be converted to 76b or 77b. R~ Z WCH2)n-X G- ~ ~ CN HN ~ NJ 2 Ra 74b

', 5 R~ z(/gt)is361X G ~ ~CNo|l, NHNp ~ R4 (R ~)2N 76b Grhusdiedsz60
77b rru_yX Conpounds of this invention represented by Fornulf'l%%abe
prepared as 10 shown in Flowsheet 12 wherein Rl, &) R4, R6) ,

n) and r are as defined above. The reaction of the necapto carboxylic acids
78 with the reagents 79 give the conpounds represented by Fornula 80.
Alternatively) 8U can be prepared fropgthe nercaptan R3SH using the
mercapto acid 78, triethylam ne and 2, 2" di pyridyl disulfide. M xed

anhydr i d?)f ﬁ’sﬁﬁ?ﬁm‘e%d? QmﬂlaY ﬁllat bedc Eﬁ"ﬁgow@ﬁn‘ﬁmﬁl@ R RGRS 25

6- am no- 3-"cyanoqul nol I nes gl ve the conpounds o This I VEnti on, WO
001 18761 cRfCbe Ca9&r280as the compounds of this invention, 26.

Ry 7° (CHR)p-X
R, Cl G c=N
Gy =N /lcl)\ ! N
P R . Rz' N N/
O,N N H R
R4 !
25 2

In order to prepare the compounds of this invention, certain amines are required.
Some representative amines are shown below in List A wherein Rg, p, and r are as
defined above. These amines are available commercially, are known in the chemical
literature, or can be prepared by simple procedures that are well known in the art. In
10  some cases, these amines may have an asymmetric carbon atoms; they can be used as
the racemate or they can be resolved and used as the individual R or S entantiomers in
which case the compounds of this invention will be in the racemic or optically active
forms, respectively. Throughout this application in the Flowsheets shown below,
these amines, and other similar amines, will be represented by the generic structure
15  of the formula:

(R),NH , wherein this formula can represent a primary or secondary amine.



za ~ ~ -48 FLOWSHEET 12 02 H3C-S-SR3 T9 or HS-(C(Rs)2)r-COCH
2-,2~-dipyridyl disulfide , R3SH R3S_S-(C(Rs)z)r-COOH Et3N, THF T8 O R-eC
-Cl THF, N nppleyhgasipholine 80 O R3S-S-(C(Rg)z)r-C O COyR~p +P§,17,U§:§2054
Z~(CHz)n-X 2N ~ ~ CN/ N 82 R z~(CHz~-X THF, pyridine R3S-S-(C(RS)z)r-C N
~ ~CNO-z/ NJ 83 W 00/18761 PGI/US99I Z2054 2 8 MAR 2003 -4 003
applying simlar nethods as descri bed above 82b can be converted to 83b. R~
Z~(CHz~,-X G ~~CNi HYyN~ N R4 82b R~ Z~~C-"~z)n-X G- | ~ ~ CN

.~ ~ N R3S S-'~C-RS)Z2)r-C NH.R4 .O 83b Conpounds of this invention
represented by Fornul as 86-88 can be prepared 10 15 as sh own in Fl owsheet
13 wherein R1, &, R1, R4, R5 J' ,usta 2 and n are as defined above. Q
is alkyl of 1-6 hydrogen atons, al koxy of 1-6 hydrogen atons, hydroxy, or
hydrogen. Akylation of 84 with the 6-am no-3-cyanoqui nolines 85 can be
acconpl i shed by heating in an inert sogveng, such as N, N-di et hyl formam de
using a base such as pgptassi um carbonatet o give the corrpcfi.ﬂﬁds of this
i nvention repres%nt ed yy t he Forrmul a 86. IV\hen Q.is al koxCR he ester group
can be hydrol yzed o af acid uSing a bas§FReden ok so@i umﬁl%g Bxi de in
methanol . In a d%nilar Ranner) PNy (@Bihg—iNdt er mediMat E€eigo 90, the
conpounds of this invention reBsesented by For as 87 and 88 can be

prepared) respeBfively. R Rg
R;N“(C(Hs)z)p —NH Re—0—(C{Re)) Ry Rs—N—(C(Rg)), R
U
F}G NH Re NH
Re—O—(CRelly —NH  Rg—O—(C(Re)); Re—N—(C(Relz)
ORs Re—0~(C(Re)o)
l fe NH
(?(RS)Z)p Rs >'_NH
Rg—0—(C(Re))p —NH Re—N—(C(Rg)2),
RO
RSN /\ N=N\ Re).C
Re Re
O M 0 NH s: NH  Re—N. N

In order to prepare the compounds of this invention certain alcohols are

required. Some representative alcohols are shown below in List B wherein Rg, p, and

5 rare as defined above. These alcohols are available commercially. are known in the
chemical literature, or can be prepared by simple procedures that are well known in

the art. In some cases, these alcohols may have an asymmetric carbon atoms; they can



WO 00118761 - 50 FLOWBHEET 13 R~ z~(CHz)n' X Rs Q H2N
~-.~.. DFORG~N 52 R4 8 ORs HR- Z~(CHz)n- X
NJ 2 R4 86VOI0MBIET~ tCE"i2)n-XHR5 / N~ ~CNQ OG"' / NPETRSI®2088 RS
/['J, vQ OQ OHRS5/ NRs ( 88 PGIl US99l 22054 2 8 MAR 2003 ¢ZwmARCGd® n- X
N Q ORs / J' Rs gg 90 WO 00118761 PCT/ US99l 12054 2 8 MAR 2003 -51 By

applying simlar nethods as descri bed above 85b can be convened to 86b-88b.
R~ Z~U~"r2)n- X G- 1 \ \ CNi RN/ N~ R 4850 5 G. ORS Q / NHRs R- Z
~~Cf"r2)n-X\ \ CNJ N -30-

be used as the racemate or they can be resolved and used as the individual R or S
entantiomers in which case the compounds of this invention will be in the racemic or
optically active forms, respectively. Throughout this application in the Flowsheets

shown below, these alcohols, and other similar alcohols, will be represented by the

5  generic structure of the formula:

R'OH
ListB
Re
Re~OH N—(C(Rg)o}g-OH  Rg—O—(C(Rg)2}—OH
Rs
Re—O—(C(Ra)2)r Re=N—(C(Ra2)r Re=0—(C(Re)2):
OH OH OH
Rg—O—(C(Rg)2)/ Rs—g;(C(He)z)r Rs—g'e—(c(ﬂa)z)r

Re
Oror wror o
o)
Q-OH ReN >—O,H oO-—OH

10 In order to prepare some of the compounds of this invention certain mixed
anhydrides of Formulas 31, 34, and 38 are required; these are prepared as outlined
below in Flowsheet 5-6 wherein Rg, R10, X, Z, n, and s are as defined above. J'is a
halogen atom chlorine, bromine, or iodine, or is a toslyate (p-toluenesulfonate) or
mesylate (methanesulfonate) group. The reaction of 27 with an amine of List A is

15 accomplished by heating in an inert solvent such as tetrahydrofuran or N,N-
dimethylformamide, or using potassium or cesium carbonate in acetone. The

temperature and duration of the heating will depend on the reactivity of 27; longer



Ra 86b R~ Z~(CH2)~ X R G- 1 \ \ CNs / RS/ NHNRa Q 87b R~ Z-Ut"~2)n-X Q
OG I \' A\ CNNR5/ NHR R4 5 88b Conpounds of this invention represented
by Formula 93 can be prepared as 10 shown in Fl owsheet 14 wherein R) &,
R, R4) R5, X, Z, and n are as defined above. The reaction of reagent 91
with the 6-awPA@l836kcyanoqui nolines 92 is acconplished usi ng RETAIIBRBISGf an
organi ¢ base such as triethylam ne and an inert solvent such ? 2003
by F

tetrahydrofuran to give conpounds of this invention represente ormul a
93 . WO 00/ 18761 -52 FLOANBHEET 14 R1 Z ~ ~CI""12)n-X Rs R S02C1 + H2N ( ~
~CNE~~ RR&/ NN THF gl Ra 92 Rs HR Z ~ (CH2)n-XRs/ SN~ ~CNO

Rs G/ NJ 2 Ra 93 5 PCTNS99~22054 2 8-AR 2003 Compounds of this invention
represented by Fornula 96 can be prepared as 10 shown in Fl owsheet 15

wherein R ieacfon timeR ahd WRgherRe)npBaturdy nidgt be ¥equited kx)hearmlisn%x@mer asandef i ned
above by the M t sunohu reactl on ohﬁghenol 94 and an al cohol 95 in an inert
sol vent . Alreatmenti 029, Witheanvialkyl liBinm éa@&enbﬁowdbéymmlaag t%ithe dRpound

2 ouahaet © gtttk Bf SATRAUAL a6 dBrR AR M GO RIBe o RRALEAC ARV, |

FI owsheet erocycl e can be |n osIti oh by using
t he cor r espandiengonvened uodmixet edrthydridéss ohyEUmm}a ahdusing ksréagemtsach als t he

7-position_. WO 00/ 18761 -53 FLOMBHEET '15 Rt Z~(CH2)n-X & ~ ~ CNHO | ~
NJ Ra 92 Rgso@ptyghlmofor@&te%ap inerggolvent such as tetrahydrofuran in the presence of a
base such as N-methylmorpholine. These anhydrides can then be used to prepare the
compounds of this invention as described above in Flowsheet 4. The reaction of 27
with an alcohol of List B is accomplished using sodium hydride or other non-
nucleophic base such as potassium or cesium carbonate in an inert solvent such as
10 tetrahydrofuran, acetone, or N,N-dimethylformamide. In some cases, the alcohol of
List B can also be the solvent of the reaction. Treatment of 32 with an alkyl lithium
reagent followed by quenching with an atmosphere of dry carbon dioxide furnishes
the carboxylic acids of formula 33. These can be converted to mixed anhydrides
Formula 34 using a reagent such as isobutylchloroformate in an inert solvent such as
15  tetrahydrofuran in the presence of a base such as N-methylmorpholine. These
anhydrides can then be used to prepare the compounds of this invention as described

above in Flowsheet 4.



R4 9T PGT1US99/ 22054 2 8 MAR 2003 Rt Z~(CH2~,-X N=N Et 2C COyEt PPh3 &G | ~

~ CN Het-W(C(Rs)2)k~0 ~ NJ 2 Het-W(C(Rs)2)KO-H Ra 95 N=N Et 02C CO2Et PPh3

2) Het-W( OH9 HEN(CHZ),; X (17) ~(CHy)n-X or Rt "-X -

(18), I\laH,q"'ll'ﬁlﬁzl}yé%%31 ~CN HO (CH2),; X (19), NaH, THF | Het-W H%%%O~

N Ra 98 98 5 There are certain functional group nanipul ati ons“th

useful to prepare the conpounds of this invention that can be applied- to

various internmedi ate 3cyanoqui nolines as well as to the final conpounds of

this invention. These nmanipul ations rejer to the substi tuents R 1, G1,

&, or R4 that are | ocated on the 3cyanoqui nolines shown in the above

Fl owsheets. Sone of these function i pul ati ons are descri bed

bel ow. Where one or nore of Rl, d %L@VQ%EEE?‘I S a nitro group, it can be

converted 10 to the corresponding am no group by reduction using a reducing

agent such as iron in acetic acid oR)ByYHcat al yti c hydrogenati on. \Were one

or more of Ryl @R, f~E=0H R4 i-s—an—2aalno qRYUN—(C(RERILPe=sanyerted to

t he correspondi ng dial kyam no group of 2 to 12 carbon atons by al kyl ation

with at least two emgval ents of an alkyl halide of 1 t@86 carbon atons by

heating in an inert solvent or by reductive al kylation using®&n 38 R G &

| ~~ CN Het-W(C(R6)2)k~p ~ NRa WD 00/18761 -54 PC'ﬁ1b899(220 2 8 MAR

2003 al dehydt TF,h-Boli6 car Bpn atons. and a_reduci ng agent sucKkas sodi um

cyanobor ohyd'ra-i‘ggT—Wm're ondRaeNToeRek)—=a,CezH “or HES a Tret hoxy

group) it cak-B®2convened to the correspondi ng hydroxy gr ion

with a denethyl ati ng agent such as boR8n tribrom de in ahﬁéiﬁg%%ﬂﬁént or

by heating with 5 pyridiniumchloride with or without solvent. \Where one or

nore of RI , G1, &) or R4 isy am no group, it can be converted to the

correspondi r’tg.)ghﬂl (za?;zgnam'_do c kenyl sul f onam do, or al kynyl sul fonam do

group of 2t cal( t o by e reaction with an al kyl sul f onyl

chl ori de, al kenyl sul fonyl chl orb e, or al kynyl sul fonyl chloride,

respectively, in an iggert sol %rousjong a basic catal yst such as

triethylamne 10 or pyridine. ere one or nore of Rl , GI , &, or R4 is

an am no group, it can be converted to the correspondi ng al kyam no group of

1 to 6 carbon atons by al kyl ation with one equival ent of an al kyl halide of

1 to 6 carbon atons by heating in an inert solvent or by reductive

al kyl ati on usi ng an al dehyde of 1 carbon atons and a reduci ng agent

such as sodium_ Qr ehvdride in a protic solyent as_-water or 15

al cohol ) or Jm' xf%@;g?"c heTéofr.1 VWhere one or 'm)reél f I&éﬁ?ﬂ%‘ ™, &, or R ~

is hydroxy, it can §g converted tH2GH asstaespondi ng ald2anoyl oxy, group of

1-6 carbon atons by reaction wt rg\_rll .@_F)Fpr opriate carboxylic @cid chloride,
i'nert

anhydri de, or m xed anhydride in sol vent usi ngr +4i ne oB0a
trial kyl am retgg A.pu@f al yst. Where one or nore of R, , &Q)Clor Rd is
hydr oxy, it —ean—be—cenvened R'O-tHE(R)sesFdCigHal ke group of

1-6 carbon &. by reaction with an appropriate carbo i cid chloride,
anhydri de) or mr?zxed anhydride in an i82rt sol vent usin "Bﬁ&\y ehefiney
trialkylam ne as a catalyst. Wiere one or nore of RI) G, &, or R4 is
hydroxy, it can be converted to the correspondi ng al kynoyl oxy group of 1-6
carbon atons by reaction with agQappropriate carboxylic acid chloride,
anhydri de, orRRIXd6(Relpyarieae r_a i nert solvent 25 using pyridine or a
trial kylam ne as a catal yst. V\@e@e one or nmore of RI, A, @&, or

o’ \0R1o
34

As outlined in Flowsheet 6 below wherein R1, G2, R4, R6. R10, X, Z, n, and
5 s are as defined above, alcohols 35 can be protected with a t-butyl dimethysilyl
protecting group by the reaction with the respective silyl chloride in methylene

chloride in the presence of triethylamine and 4-N,N-dimethylamino pyridine



R4 is carboxy or a carboal koxy group of 2-? carbon atons. it can be
converted to the correspondi ng hydroxynet hyl group by reduction with an
appropri at eMEeNI876lg agent such as borane, |ithium borohydri &&ETEPIRIBH| um
al um num hydride in a inert solvent; the hydroxymethyl group, 2ilhMABra)3 can
be converted to the correspondi ng hal omethyl 30 group by reaction in an
inert solvent with a hal ogenating reagent such as phosphorous WO 001 18761
-55 PGINS991 22054 2 8 MAR 2003 tribrom de to give a brononethyl group, or
phosphorous pentachloride to give a chB8ronet hyl group. The hydroxynet hyl
group can be acylated with an appropriate acid chloride, anhydride) or

m xed anhy(@Mdd)i Thanrasnking protectadt aleoholg, 3¢y iadi wenverted i ek géetylenmie as a

talyst tq . th ounds of this.i ti ith t 5 di
o kanbyl oxGHERIIr BBV B e At e ViR SR OUR DG Ay GROBR of 37
carbon at Ogfpxide rtoGgNééﬂriQERé{@?i’ﬂR:t d8Yds 3. Q4RieQeritdd ab6w thER A¢ Bfverl&f heONe OF

nore of RL, 4, s a hal onethyl group, it can be converted to an
al koxymet hiplixegranhypdondes238 whinhbem reacoorns wWith e Spimindhrgyartogquinaling 39 givesm wi t h
a sodi al kaxi de..i n inert solvent. \Wer ne or nore of 1. G1, @&,
or "R 15 aad ot o orgRb ettt i sl BetorBe ebiin S i Seehboeatg
group) N-aky a3 RO Blofik IsoBeftURibRhrelo gi¢@ iHRUbnRodRds Rpresented by Formula

N, N- di al kyl am nonmet hyl group of 3-14 carbon atonms by di splaci'ng the hal ogen
atomwith #bmonia, a primary, or secondary am ne, respectively, in an inert
solvent. In addition to the methods descri bed herein above, there a nunber
of patent 15 applications that describe nethods that are useful for the
preparation of the conpounds of FLOWSHBENSG on. Al though these nethods
describe the preparation of certain quinazolines) they are also applicable
to the preparation of correspondingly substituted 3-cyanoqui nolines. The

chem cal procedures descri bedt—édkiﬁ@ application WO 9633981 can be used to
prepar e t heH@-cy&(RekpsrTredTid i s tH{BeEHCH N —tOs(CIRY) D JrvErm—+dn
wherein R, G, or R4 ar eCkldniGuklsy| ami no groups. gThe cheni cal
procedures describ® in the dPfAPcati on WO 9633980 can“be used to prepare
t he 3cyanoqui noline internmediates used in this invention whepgin R1, G 1,

&) or R4 anerHrTiMeMyBcy| al koxy groups. The chem gal Prifo FeofdT ldescri bed in

t he appl i catT o VW096339FBuSIA ke Arse@ R prEgar € t hH—-eyﬁan?ggrnol i ne

i nt er nedi at @&sC8ged in this 25 i nvention wherein R Nemethgmomieling ar e

al koxyal kyl ami no groups. The cheni c&8 procedures described in the
application WO-9633978 can be used to prepare the Swangqt(ﬁ—*rw-xne
internediates used in this invention ywherein R | &, or r‘Il?~~ are

ami noal kyl ani-Busi@HgpO—TbRepherisat-Cpr ocegur 52 r®Nt he

appl i cation W9633977 can be used to Srepare the i nolSPne
internedi ates used in thizgg ' 30 invghtion wheret , , &, or R4 are
am noal kyl al koxy groups. Although he ORmp 001 18761 R496 PCT/ US99/ 22054 ~ 8
MAR 2003 above patent applications describe conpounds where the indicated
functional group have been introduced onto the 6= posi@i orzdPHa)n'ifui nazol i ne)
the sanme chentist, pyrid@) be used to introduce the sHma hr o &g,to positions
occupi ed by : 1BuSEZH RrOFYCRgHRHEEFeRTS O pounds of this
invention. 5 Representative conpounds of this i&ven wegle eval uated in
several standard pharnacol ogi cal t esfy Pr ocedur es Ghatyshadawed t hat the
conmpounds of this invention possess significant acti y as inhibitors of
protein tyrosine kinase and are 10 antiproliferative agents. Based on the
activity shown in the standard pharnmacol ogi cal test procedures, the
conpounds of this invention are therefore useful as anti q@qy%l_)@sti C agents.

The test proceg?gﬁceasciaﬁﬁ!gw%gp resul ts obtained gge §nowd bel ow.

— CN
31 HO—(CRe))s—=—¢ X
o o) Z
G3 N
R4
4

10



I nhi bition of Epidermal G owmh Factor Rece~lor Kinase fEGF-R 1 using
reconbi nant 15 enzyne Representative test conpounds were eval uated for
their ability to inhibit the phosphorylation of the tyrosine residue of a
pepti de substrate catal yzed by the enzyne epidermal growth factor receptor
ki nase. Thavpepu8rde substrate (RR-SRC) has the sequence PCT/US99/22054
arg-arg-leu-ile-glu-asp-ala-glu-tyr-ala-ala-arg-gly. The enzyp8 Mae@msn 20
this test procedure is the Hi s-tagged cytoplasm c donmain of EGFR A

reconmbi nant bacul ovirus (VHCcEGFR52) was constructed containing the EGFR
cDNA encodi ng am no acids 645 - 1186 preceded by Met-Ala-(H s)6. Sf9 cells
in 100 nm pl ates were infected at an-rBdi- of 10 pfulcell and cells were
harvested 48 h post infection. A cytoplasmc extract was prepared using 1 %
Triton X-100 acdmagnhase&mg iNventibA arbal§@ prefhred Af SiRFwiBAbWRA Fidishe@lumm Wi th
20 mM i m dazol e EGFR was eluted with 250 mM i m dazole (in 50 mM Na: HPQ, ,
pH 8.0) 30vberein RaCOR, Ra & iRits X6 od.| eoandas aweras difiacd abaveadaisna halogenrivi
HEPES, pH 7.0@50 mgl NaCl, 10% %I cerol Iu%/ﬁm_ a]nti ain_and | eu gj)ti n and
0.1 nM Pef8BI GtO° ng; % iodineyRisis A tgslyate On mesylaleRIPiR { HEMBIEN LM At or ed

-70C. 00 P 9 T re made
into 10 Vn\I?}@LA%to thglgllﬁgxt %%gai !ﬁz%gg&nﬁ?e?r%tt ﬁ(ggﬁégx?%gu: DIVB% %'Er%r to
exper i srenaymaspherk of diyutarborsdiemide fdimishies thet cartid@lio htids oh farods 43VEhesend t hen
serially dilyted to the desired can entrag_\ion wi th HEPES buffer (30 niV
PEPES pii anype OnvEreq o BAREIHeNPORASS Of)FOrBUA 44f USBER FREFH: S5P tat
various c } IS 3 - el tag., To this
was added JaRicbRrbRBRMR AUDST IR, EF s KERhy @bl HE B Eida 2
conc. of hase20rh aFN-methydmaitpholise Theses athyfdadesi Gannthen be usaktogprdpasashe ol | owed

by the addition of .5 ul. peptide !)&8@ uMfinal, c ne%, 10ul of 4X Buffer
(Yabl o A) COmPRES of nip YesHion 45 by Tae TRRGON Y [ SEmERe- T VaRaguinolingiod ¢ o
run fe5 94sAb&riBbd AR ih SR FGWHeBLs DB NASHdPH! 45\ en BY aRabl bt entire

volunme on to precut P81 filter papers. The filter discs were washed 2X with
0. 5% phos péeompliskasi using dodivmi hydcide wr othenaonmugleaphid bass imgamineitgalvent

-4y 12. 5 MU0 ENARETT0 B 0" D e e TR E0EVRADE SRS RSomEA B0
UL" P- ATP2 lidiréphesentd 03 SEHorRCEAISORle 22051 B 8 MR 400 BSTRe

inhibition data for representative conpounds of the invention are shown
bel ow i n FolBeR af theheeactdsm The treastionnefe A6 rwith om amineesf LiBndogines Meeded to

i o1 1 ofoBPo s S7RUP Bt RAPARREBY 38 7 HEG e ¥y Bee Fn st 1 1 or o

concent r akhloBs suBR akhetraisiPofaranab N, Maimeihalfuahafides oimutiig pdessiumesponse
curve. The % inhibition was evaluated with the followng fornmula: %

i nhi bi t i ofesium@arbongteinperiony Toparapasatues and duratign ofbe beaymgowlldepends i n

units of .. om I, Sex S i of
radi ol abl @8%%&‘??‘9@5% ﬁ%@?g&e?g?‘g’d&ﬁg%%{%‘ﬁ@ﬁ%@%’%ﬁ?é&%@ﬁ%t e by
t he enzynmevhehtsés gi@tenthantles at roomtenperature in the presence of test
conpound as neasured by liquid scintillation counting. CPMcontrol) is in
units of counts per mnute and was a nunber expressing the anmount of

radi ol abl ed ATP (y-33p) incorporated into the RR-SRC peptide substrate by
the enzyne after 90 mnutes at 15 roomtenperature in the absence of test
conpound as neasured by liquid scintillation counting. The CPM val ues were
corrected for the background counts produced by ATP in the absence of the
enzymatic reaction. Wiere it was possible to determne an I C50 value, this
is reported in TABLE 1 otherwise the %inhibition at 0.5 pM concentration
of test conpound is shown in TABLE 1: Multiple entries for the sane 20
conpound indicates that it was tested nmultiple tines. WO 001 18761
PCTNS99/ 72054 z a ~ 2003 -59 TABLE 1: Inhibition of EG-R Kinase

(reconbi nant enzyne)



Examal el G50 (uM %% nh @O0 5

uM 51730. 51720. 091 760. 0196>10697>10710101>127111>110148>111115>0. 549167>101
5126. 45168>11127>125144>114149>1920156>134141>15. 5142>124130>1S129>16. 72513
1>10150. 00151500. 004151>134152>12430132>10133>10134>135135>10153>| 1435136>1
331370. 15 | \¥@B¥1876h of Epithelial Cell Kinase (ECK) In this R{TAVIPIR054
phar macol ogi cal test procedure, a biotinylated peptide 40 subx8 MAB 2083
first imobilized on neutravidin-coated mcrotiter plates. The test drug)
the Epithelial Cell Kinase (ECK)) My", sodiumvanadate (a protein tyrosine
phosphat ase inhibitor), and an appropr'gte buffer to maintain pH (7.2) are
then added WD 00118761 - 60 PCT/US99722054 2 8 MAR 2003 to the

i mmobi |i zed substrate-containing mcrotiter wells. ATP is then added to
initiate phosphorylation. After incubation) the assay plates are washed
with a suitable buffer |eaving behind phosphoryl ated peptide which is
exposed to horse radi sh peroxi dase (HRP)-conjugated anti-phosphotyrosi ne
nonocl onal anti body. The anti body-treaFeQWSHEBTGs are washed again and the
HRP activity in individual wells is quantified as a reflection of degree of
substrate phosphoryl ati on. This nonradioactive format was used to identify
inhibitors of ECK tyrosine kinase acyiutsuhere the 1GCso |os t he
concentration of drugJthRaMTHFts s-u-b-s-tﬂ-atel-pﬁqsphm'-ﬁ—ac{ on by 50% The
results obtained for represemgative édiBounds of this inveion are Iisted
in TABLE 2. 10 Miltiple entries for a given conpound indication it was
tested nultiple tines. | npfbl tion of Kinase insert Bomed1C®drt ai ning

Receptor |KDR the ca (f go%) f .the IVEGFH eCENt o) ¢ this standard
phar macol ogi cal test re) zgr ot ei I’l“ol S m XI n{t he,Jd5 presence or
absence of a i nhi bi torTlfo ound) withy,a suQstrat@ peptinfe to be

phosphoryl ated (a cop °6‘f‘°"©‘l utam c &i 8Rand tyrgsine, EY :: 4:1 ) and
ot her cofactors such as I\/g and sodi um vanadate (a protein tyrosine
phosphat ase inhibitor) in an appropriate buffer to grainteppxpH (7.2). ATP
and a radi oactive tracesF, pyatiteher P ' - or P"- Ialﬂel dl s then add to
initiate phosphoryl atiom—After 20 (GBshatFSmEThg e ac ve phosphate
associated with the acid-insoluble fraction ofot h&_g ture is then
quantified as reflection of substrate phogphoryfatilon. Th| s radioactive
format was used to identify inhibitor KDR tyroﬁ‘ne ki nase activity
where the 1Cso is the concentratio tecop, sdeate | Nhi bl @) gubstrate
phosphoryl ati on by 50% The results gg ed-for repregentative conpounds
of this invention are listed in 25 TABL K/UItlpIe eptries for a given
conpound indication it was tested nultiple tines. WO 001 18761 -61
PCTNS9922054 ~ 8 MAR 2003 M gog_2Chbi vat ed Prot ei n Kl nase rq MaPKEH2RSSsay To
eval uate inhibitors of thK MP 't@gen c |va{£d MIQE.

conponent RYTHHReRSTENd AT d ol ogi c PN )Hfoced e, ch]measures 5
phosphoryl ati on of a sefgpe Ne@Ni ne residue in an apprgprNare
the substrate in the pr esencdand absence of a putative inhighitor,
used. Reconbi nant human MEK 1 ( MAPKK) was first used to activate
reconbi nant human ERKZ,( MAPK) and the activated MAPK (ERK) wgs incubated

W th substrate (MBP peptide or MYC peptide) in the presence of ATP, My 2
and radi ol abel ed "P ATP. The 10 phosphoryl ated peptide was captured on a P
81 phosphocel lul ose filter (paper filter or enbedded in mcrotiter plate)
washed and counted by scintillation nethods. The peptide substrates used in
the assay are MBP, peptide substrate {APRTPGGRR)) or synthetic Myc
substrate, (KKFELLPTPPLSPSRRS TFA. The reconbi nant enzynes used were
prepared as GST fusion proteins of human ERK 2 15 and human MEK 1.

I nhi bitor sanples were prepared as 10X stocks in 10% DVSO and an
appropriate aliquot was used to deliver either 10 uglm for a single point
screeni ng dose or 100, 10, 1, and 0.1 uMfinal concentration for a dose
response curve. Final DMSO concentrations were less than or equal to 1 %
The reaction was run as follows in 50 mM Tris kinase buffer, pH7.4 in a 20
reaction volunme of 50 ul. The appropriate volune of kinase buffer and

i nhi bitor sanple was added to the tube. Appropriate dilution of enzyne was
delivered to give 25 ug reconbinant MAPK (Erk ) per tube. The inhibitor was
i ncubated with MAPK (Erk) far 30 min at 0 C. Reconbi nant Mek ( MAPKK) (
0.5-2.5 ug) or fully activated Mek (0.05-0.1 units) was added to activate
the Erk and incubated for 30 mn at 30 C

was



25 Then substrate and gamma "P ATP was were added to give a final
concentration of 0.5- 1 mM MBPP or 250-500 uM Myc; 0.2-0.5 uCG gamma P 33
ATP/ t ube; SWOANIATEP final concentration. Sanples were i ncubatREI/RIIZPB4f or
30 minutes and the reaction was stopped by adding 25 i.il of ix@& NAR &30
%ICA . After sanples were chilled on ice for 30 mn, 20 pl of sanple was
transferred onto P 81 phosphocel |l ul ose 30 filter paper or appropriate MIP
with enbedded P 81 filter. Filter papers or MIP WD 00/ 187b1l -62
Prrius99nzasa ' 2 8 MAR 2003 were washd®-2 tines with a | arge volunme of 1 %
acetic acid, then 2 tines wwth water. The filters or MIP were briefly air
dri ed bef disingddiltodersiroflarsioi tiat klramariaed] abavepdSb caprbe comvertedtd 474 loe
appropriatg.scintillation counter set up for reading "P isotope. Sanples

i ncl uded éﬁﬁosi tive control (activated enzyne plus substrate); a no enzyne
5 control; a no substrate control; sanples with different concentrations of
putative inhibitor; and sanples with reference inhibitors (other active
conpounds or non specific inhibitors sugh as(@ta¥rosporine or K252 B). The
raw data was captured as cpm Sanpl g,repl i dat es were averaged and 10 15
corrected for background count. Mean -@ TH wa ptabul ated by group and %
inhibition by a test conpound was q_g,b gt as (corrected cpm control -
corrected. cpm sanple/control) X 100 = i nhibition. If several
concentrations of inhibitor were tested, |ICS values (the concentration

whi ch gives 50% i nhibition) were determ nedigraphically fromthe dose
response curve for %inhibition or by an appfxppri ate conputer program The
results obtained for representative conpounds™of this invention are |isted
in TABLE 2 where there may be sepgrate envies f“gr t he sane conpound; this
is an indication that the conpound was eval uated nore than one tinme. TABLE
2 20 Inhibition of Kinase insert Domain containing Receptor (KDR),

Epithelial Cell Kinase (Eck), an&é_,\ll E}ogen Activated Protein Ki naiig

(Mek-Erk) KDR Eck hi ek- Erk fxaaple2e8M uM ~uM 25 96 8. 0214 B 58 H4A™% <
0.8 97 > 2.5610 > 2.5616h- A8 &2 _%Bi7r2 > 2.649 2.5 30 > @, )
WO 00/18761 -63 PGIT/ US99I 2 4 2| 8 MAR 2003 Table 2 (conti
EckMek- Er kbxa@m,p=+HE=—c (R12N—(C(Rg)r)s—=—C

uM-uMB9921. 4247<1<10. 08400.R50. 080. 30. 070. 0815<10. 20. 3<$0. 220<10. 20. 1s0. 250
. 252s0. | s0. 8<1<10. 2300. 20. 30. 41. 10. 4350. 2s0. 40. 050. 2990. 04400. 10. 1 0. 20. 4<0.
001450. 060. 060. 09<0. @lo. 09s00. 4100> 72. 2892 > 48.193>1003. 100 WO

00/ 18781 PCTNS991 z2054 ' 2 8 MAR 2003

1
c.4 <0.1

Other carboxylic acid chlorides and anhydrides needed to prepare some of the
compounds of this invention are prepared as shown below in Flowsheet 8 wherein
Ré6, R3, R10, X, Z, J, n, and s are as defined above. Q' is an alkyl group of 1-6
carbon atoms. The esters 49, 53, or 57 can be hydrolyzed with a base such as barium
10  hydroxide to give the respective carboxylic acid 50, 54, or 5§8. These acid can be
converted to the respective carboxylic acid chlorides 51 or 56 by using oxalyl
chloride and catalytic N,N-dimethylformamide in an inert solvent or respective mixed
anhydrides 55 or 59 by using isobutyl chloroformate and an organic base such as N-
methylmorpholine. The leaving group in compounds represented by Formula 52 can
15  be displaced by the amines of List A or the alcohols of List B by using procedures
previously described to give the intermediates 57 and 53, respectively. These
carboxylic acid chlorides 51 and 56 and these anhydrides 55 and 59 can be used to
prepare some of the compounds of this invention by using the methods outlined

herein above in the Flowsheets.



- 64 -Table 2 (continued) KDR EckMek- Erkl ; xandl euM | uM r 5u u~1015. 3706 >
53. 7060. 8<10. 001 10 | 02<0. 001 14. 1123 > 56. 4491 p0.50. 11151

1030. 5>53. 4191. 50. 5<1 20 104<0. 001>74.5527 > 49.7023510576. 6479 > S 1.0991
~23.0734 > WOOA§611 107 > 71.8735 > 47 9160. 2251 08>. 80. 342BCT/US22054
2.678>2. 678110923. 9006 > 47.801>100 110>100 30>77.4393 0. 155>2 B0MAR; 20331

0. 0365011 1>77. 0416 > S1.361>1 00 1l 2>100>71. 1744 > 47. 450> 001138. 66303511
S5.5648 > 27.82425>2.7824 > 2.7$21191.5504 22 148. 2.2148 >
2.215| 253S] 268. 3565 > 27. 855> 00>2. 78S5, > 2. 786>2. 78S5 > 2 78645| 27>.

67. 3428 > 44. 895> 00128>79. 91 48 > 53."2/7>100 129 > 25.8790 > 2S.879 >100
100130>26. 5647 > 26. 565> 0050131>26. 4262 > 26. 426>l 00132>28. 0594 >

28. 059901 33>28. 0594 > 28.0S990134>28. 0594 > 28.059>l 00 WD 00/ 18761 -bS
PC T/ US99r 12054 2 8 MAR 2003 Exanpl eTable 2 (conti nued) KDR Eck pM ~M

Mek- Er k13S26. 85380. 537>1005136>29. 03770. 8711, g>2. 9038313728. 9SS3>2. 8961. 1>2
. 89552138>86. 8634>28. 954>100FDOWSHEET889513921. 8093>2. 1811 S>2. 1 8091 4021. 7
6232.176272. 17621S1514163. 4242>3| . 7121. 133214294. 8392>31. 613302014347. S682>
31.712>3.1712>3. 171621 ~>94. 8392>31. 61 3> 0094. 8392>1 0025146| 47148>95. | 363>63

. 424>100149>94. 8392>3i0,/813>100 BHoH), R; COxH
J—(C(Rez}s Ra ethanol, Hy0 J=—(C(Rgh)s R3
49 50
(COCl), Rs  COCI
CHoCly, DMF (cat.) J——(C(Rg)2)e  Rs3
51
Ry COQ R'OH Ry COQ
J—(C(Rek) Rs K2CO3, acetone ~ RO~(C(Rek)s  Ra
or 53
52 NaH, THF
o)
THF,
Ba(OH) Rz COzH R100—(c' N-methylmorpholine
ethanol, Hy0 RO—(C(Rek)  Rs "

or (COCl)y, CHoCly, DMF (cat.)
54

Q. ,O,. ,OR1p
Ry & ¢ Ry  COCI
a— 0 —_—
RO—(C(Re)2)s R3 or RO—(C(Rgk)s Ra
55 56
J—(C(Re))s Ra (R12N—(C(Rgk)s Rs3
52 57
Q
Ba(OH), Ry  COpH R7°"(C,
= N
ethanol, Hy0 (R),2N—(C(Rgk)d Ra THF,
N-methylmorpholine
58
Rs 0\\ O _OR7

=, °

(R)2N~—(C(Re)2)s R3
59



1SO 0 S808 > 29

038>1 00. . <I 20. 80. 315128. 9550>28. 95520351S2>0. 0000>27, 825>1001S3>28. 0S94>28. -
0S9>10015412. 82S60. 7700. 5>2. S651<0. 14015541 56>79. 7071>26. 5693S35171<10. 0014
S0. 0025<0. 001l ~>2. 53910. 76216724. 84720. 02582. 4847>2. 485501 684. 499S>22. 497<1 .
3 WO 00l s’yens7@6 PCT' / US99r 12054 2 8 MAR 2003 | nhi bi ti on »ET/AIS8922054Cel |

G owm h as Measured by Cell Nunmber Human tunor cell |ines were& piMiRe2i3 n
96-wel |l plates (250 p.I/well, 1-6 x 104 cells/m) in RPM 1640 nedi um

contai ning 5% FBS (Fetal Bovine Serum). Twenty four hours after plating,
test conpounds were added at five | og concentrations (0.01 S 100 ng/m ) or
at lower concentrations for the nore-pg8tent conpounds. After 48 hours
exposure to test conpounds, cells were fixed with trichloroacetic acid, and
stained with Sul forhodami ne B. After washing with trichl oroacetic acid)

bound dye was solubilized in 10 mM Tris base and optical density was

det er mi ned usiBY using;te metheds ideptical to: Hiese ondingd gboya i Eloavsheat (fe itolst i cal
density i p i 0 . in I S
(concent r%sﬁgﬁs%gteﬁ?%gﬁéoﬁﬁapg%% }g? q%lecﬁC Fhéﬁgg\'ﬁt %Aﬂl\%épr{@r@g gg%gned from
t he gr owttielowin bist Cowhgrkeint Rg, R @, bnd$ areras peshiowsly defihedcGiibed radicaet ai | s by
Philip Skehan et. al) J.Natl. Canc. Insr., 82, 1107-1112 ( 1990). These
data @re shown below in TABLE 3 . Information about some of the cell Iines
used in these test procedures_is avail able f4gmthe Anerican Type Ti ssue
Col l ection: Cell Lines 15 and\ﬁwmi ‘3? - 2'Ref erence Guide, 8th

Edition. Table 3 Inhibition of/Cancer ?I Qlgggwt h as Measured by Cell

Nunmber (1Cso pg/ni) NDA- MB- 20 %x. 435/8315K- B

A2780DDPSW6203T33T3I c- er b62990. 0200. 0250. 0160. 0320. 0360. 0331000. 0670. 3690. 4
290. 2700. 2490. 3251010. 0730. 2160. 180. 2310. 3130. 3261010. 36S0. 1230. 03740. 2861.
530. 93325nd A is the radical:

1020. 4901, 3090. 7801. 4913. 0S42. 181030. 3091. 6110. 7672. 3912. 6902. 6371040. 021 0.
0490. 0340. 0440. 1070. 20710S0. 23S0. 2700. 2810. 4110. 8S30. 3751062. 0451. 961>S>S>5
>S30 10 —N(R')2, + —OR' ,or —¢

107>S>S>S>S>S>S1080. 3520. 3420. 294<. 000S0. 5250. 0198109>S>5>S2. 922>S4. 6161100
. 02800. 024d0. 02810. 0181 0. 09230. 0311 WD 001 18761 -67 PCTNS99/ 72054 2 8 MAR

379/ o- r pipeter ‘SISl aettsby Moot afdesBitiae X, “Pigas GriBl el o1,
0.392 0. 230HblPofLEBEYafl PGS 1AvHZARokp APActiRd A iGush 6By bk GRGf0. 786

2.094 4.313 3.219 4,801 127 >5 >5 >5 >5 >5 >5 10 In _Vivo Inhibition of the
Growt h of thegenefartoaylin egidcichlondesvnl ubydddesnt by i {adlopdng othed neghodshi s

i nventd on_ (listed . t ' | L Vi, :

phar nq;col%]&l{é'a Z%t(a elgftﬂ1 %%%%‘)e@ghreﬁelgw |ec§’ %gdagﬂlp g‘%u!r@smgélgﬁd;ﬁ% 9%@5%}% %]iet t he
growt h of exautples gpérdiesiow] sanhy oDthe cohipoamdsadithio imehtomcaebepbpied.el | s
(Anmerican Type Culture Collection, Rockville) Mryland #CCL-227 ) were 15
grown in vitro as described above. BALB/c nu/nu female mce (Charles River,
Wl mngton, MA) were used in this in vivo standard pharmnacol ogi cal test
procedure. A unit of 7 X106 cells were injected SCinto mce. Wen tunors
attained a mass of between 80 and 120 ny, the mice were random zed into
treatment groups (day zero). Mce were treated | P once a day on days 1

t hrough 20 post staging with doses of 20 either 30) 10, 3 or 1 ng/kg/dose
of the compound to be evaluated in 0.2% Klucel. Control aninmals received
vehicle only. Tunor mass was determ ned every 7 days [(length X wi dth2)/2]
for 28 days post staging. Relative tunor growh (Mean tunor mass on days 7,
14, 21) and 28 divided by the nean tunor nmass on day zero) is determ ned
for each ueatnent group. Statistical analysis (Student-t-test) of |og 25
relative tunor growth conpares treated verses control group. A p-value (p S
0.05) indicates a statistically significant reduction in relative tunor
gromh of treated group conpared to the vehicle control. The conpound of.
Exanpl e 99 was evaluated for its ability to inhibit the growmh of human
colon carcinoma in vivo using the standard pharnacol ogi cal test 30
procedure descri bed above. The results obtained are shown in Table 4. WO
00118761 PCT/ US99r 12054 2 8 MAR 2003 -68TABLE 4 In Vivo Inhibition of the
G owt h of Human Col on Carci nona SW620 (9791CD 186) in Mce by the Conpound
of Exanple 99. Relative Tunor G owh



abcdbcdbcdaDrug Treat nent ng/ kg/ doseDay 7%/ C(p) Day 14%l/ C( p) Day

2190/ C(p) S! TKI ucel (Pl acebo)4.1011.5911. 23131 15Exanpl e 99 (30

| P) 1. 8144N. @Wi@odBis3eN. 014. 44400. 0241 5Exanpl e 99 PCT/US99/22054

(1A P)3.69900. 377. 88680. 189. 7587 ~0. 365/ 5Exanple 99 (3 8

| P) 3. 80930. 6212. 531080. 7816. 471470. 54515 S a) Conpound adni ni gt epé% 2&}7 days
1 through 20 IP b) Relative Tunor G owh = Mean Tunor Mass on Dav ?. 14. 21
Mean Tunor Mass on Day 0 c) kT/C = Relative Tunor Gowh of Treated Crroyp
10 Rel ative Tumor G owmh of Placebo G3up X 1~ d) Statistical analysis
(Student-t-test) of Log Relative Tunmor G owth. A p-value (p=0.05) indicates
a statistically si?nificant reduction lugrBel ati ve Tunor G owth of Treated
Group, conpared to Placebo Control. e) Sr'l' = No. Survivors/No. Treated on
Day +21 post tunor staging. 15 As shown in Table 4, the conpound of Exanple
99 inhibited tumor grow h; for exanple at 30 ngl kg _(adm nistered i.p.
during days 1A48Re2synor® gr owt ﬁ‘(%ﬁg})s hi st ed by 589 afsday 7, 67% at day
14) and 60% at day 2% %0 Based on t hg=FxsulRs obt ayTey_f frRdepfesent ative
conpounds of this ifeentfson, the confoundSQf thisFenveition are

antineopl astic agents which are useful i tr@ating) inf bi%ing the growth
of, or eradicatigg ngoplasms. In particul &) the conpoygds @f this

i nvention are us in treating) inhiRitfAg 4he grow haf orRaeradi cating
wo oons~6~ -69 P 8 Qo4 2 8 03\neppl asns thaf, e ss EGFR such
as those of the ?eas??;%%i dney,ﬁl@’/@ er, uth, Iarymgc(gggsph us) stonach,

colon, ovary, or lung. In addition, the conpounds of this“i'nvention are
useful in treatigg, (g@f” ifing the growgh of, or eradi RAt1 AY neopl asns of

t he breast that expy, ;’he recept or ot egp produced by_the ¢rbB2 (Her2)
oncogene. 5 Bas n ’resul ts ohgain the CRNIB@EANIS O Ps invention
are al so useful e Y eat ment AQE(RRR)! cyﬁgi c ki dney“dis ase The

conmpounds of this i nVentl on may formul ated heat or may be Co ned with one
or nore pharnaceutically acceptable carriers for admnistration. For 10
exanpl e, sol ve{@&Rani| uefits and the | Bke, and may U adfinistered orally in
such forns as tablet§#=&?giﬁbes, ' ersknkgggomder§F=g;%a?bes, or
suspensi ons cont ai niffg, FOoK exan®e, m about 0.0% to of suspendi ng
agent, syrups containings fBs exanpl & fRgm about 10 t &s50%Rek)%ugar, and
elixirs containing) for exanple, fromabout 20 to 50% et hanol) and the
like) or parenterally in the formof sterile injectgble_15 solution or
suspensi on coRARYHNG fRHPM about 0. 05" 0 5% suspend in an isotonic
medi um Such phar nac i cag preparati _beontaiB, anple) from
about 0.05 up to abmut hof the actRve /Adkedi ent "Pn_€o 'gsé;gn with the
carrier) more usual 'y getween abouf-(86kkhd 6% by wei giRe. ective
dosage of active ingredi ent enployed may vary dependi ng on 20 the
particul ar conmpound enpl oyed, the node of administration and the severity
of the condition being treated. However, in general) satisfactgry results

are obtai ned when tRe c ounds of fhe (HPensfon arHBan ed at a
dai I y dosage_ 3&&3:}(;) BoQUt ®.5to a\%gﬁF%_(_)_gé ng/ kg of body wei ght)
optionally gi sdi \gs doses t tR ur CRI)

Rs 3 Rs

Compounds of this invention represented by Formulas 62-63 can be prepared

5 as shown in Flowsheet 9 wherein R1, G2, R4, Rg, R3, R10, X, Z, J, n, and s are as
defined above. The reaction of the carboxylic acid chlorides 60 and the 6-amino-3-
cyanoquinolines 61 using an organic base in an inert solvent gives the compounds of

this invention represented by Formula 62. The reaction of 62 with an alcohol of List

B is accomplished using sodium hydride or other non-nucleophic base such as



times a day, or in sustained release form The total daily dosage is
projected to be 25 fromabout 1 to 1000 ngy, preferably fromabout 2 to 500
ng. Dosage forms suitable for internal use conprise fromabout 0.5 to 1000
ng of the active conpound in intimate adm xture with a solid or liquid ]
phar maceut | wa doy18a61cept abl e carrier. This dosage regi nen nmay BEI/HSHI23e8d t o
provide the optinmal therapeutic response. For exanpl e, severahadhﬁ$qﬂ®

doses may be administered daily or the dose may be 30 proportionally
reduced as indicated by the exigencies of the therapeutic situation. WO
001 18761 PGI/ US99n1054 2 8 MAR 2003 -70The conpounds of this invention may
be admi nistered orally as well as by t+ADravenous, intranuscular, or

subcut aneous routes. Solid carriers include starch, |actose, dicalcium
phosphat e, pdtAssfuRf byéesRdn taBofAd iaPRRM sBHEhOSiRh AV tefab Plriofirattick®nk, gtui d
carriers include sterile water) polyethylene glycols, non-ionic surfactants
and 5 edi INN-dimathyfarmamide &0 give gheinempounds of dbigdnventien representeddnpédpri at e

to th t f th tihve | ient and th ticul ar f f
i st £ Syrtshs B8 Aol AR 068 B annlse PSS PNLELOL oo, RASHL D i on
of phar macehdtidnabf 62 Wil iahi Ahine BIYLRE A2EY 2 BROSEMPOUNAS bE AR, infétitidnas

flavori ng agents) coloring agents, preserving agents, and antioxidants, for
exanpl &) viepeasemieds, byashdoribi accamplishe@byahgatgiga in1en TiRertp seliventy such as

phar maceut i cal Siti £ h n [ f S f . i.on and
adm ni str a?ﬁgl?ydg&gp%oﬁ ﬁ(&gtﬁbﬂ%mﬁoﬁgs%a?ﬁ cu[%gnfr% ayﬁ?aﬁa‘;td gﬁéﬁgaﬁg{rhgfi 'l ed
or i qui d-Kdatihgdwitiaiagpers onOhal reaciivity Er6d;i whged rddoos aimesiads higher
preferred. In sone cases it may be desirable to adm nister the conpounds
directly tmPREIEES Waysbe Fequifed fwhiem ois aigalge thasol . Im sddean.conysinBdBisof this
i nvention I L NLSt I I fyl ).
ol at ons 'Bphef 8 safbsRalib At G T IhikEE sy dloes TeBRF Lo Eah ot
phar megol ogie @b piepareh® hedibgous @binpoamdsiae ik epeadon.i n water suitably mi xed
with a surfactant such as hydroxy-propyl cellul ose. Dispersions can al so be
prepared in glycerol) liquid polyethylene glycols and m xtures thereof in
oils. Under ordinary 20 conditi onsFROVWSHEEJ® and use, these preparation
contain a preservative to prevent the growth of m croorganisns. The
pharmaceutical forns suitable for injectable use include sterile agueous
solutions or dispersions and sterile powdeLgrhpi t he extenporaneous
preparation of sterilg inkgg}able sol Uf'i o s or dispersions. In all cases)
e "

the form nmust be steri 25 S 'hkoukﬁﬁoﬁéﬁﬁﬂ®h$ﬂ?t easy
under t manuf act ur e

syringability exists.. /T wust Be stall
and storage ang nﬁ%?ﬂﬁ% préserved<éga|'stNthe cont Hfi nati ng action of

m cr oor gani sns such asepacteria and futgies The carrier can be a sol vent or
di spersi on medi um cont ai ni ng, for exanple) water) ethanol, polyol (e.qg.)

gl ycerol, propylene glycol and ququ pol leng,-xl ycol)) suitable

m xtures 30 thereof, andwyggﬁﬁﬁyle ilB. 00/,18761 PCTNS99~22054 ~ 8
MAR 2003 -71 For the treat 0§t ounds of this invention
can be adm nistered in conbinati wot h r dntitunor substances or with
radi ati on therapy. These ot her substafeesYor NMadiation treatnents can be
given at the sane or at different tinmes a®sthe conmpounds of this invention.
These conbi ned therapies y gffect 8%nergy and result in inproved

ef ficacy. For exanple) k@ﬁ,cﬁﬁf'ﬁﬁﬁgwof this inventioh can be used in
conmbination with mtotic 1rihmdm fer s such as taxol or yi(RBNastine,

al kyl ati ng agents such as displatin or cycl ophosam de] antinetabolites such
as 5-fluorouracil or hydroxyurea, DNA intercalators such as adrianycin or
bl eonyci n, topoisonerase inhibitorgusugh as etoposide or canptothecin, 10
antiangi ogeni c agents chy asiangji osfatin, and antieshgo%fnsR§uqh“&§M*

t anoxi f en. e'q D SENnt atk ue—qu@apl.es)of g helcodpoyngds of
Exarr)él ﬁlﬁm Z =

this invention is degcrihed
BTi ne-3-carbonitril &3A @y 30.2 ¢

1,4-D hydro-7-nethoxy§4-axo-o-|n
(245.2 mmol ) of 3-nethoxy anigd ne and 41.5 g (245.2 mmol J* of

et hyl (et hoxynet hyl ene) cyanoacetate was heated in the absencB of solvent-to
140C for 30 mnutes. To the gesulting oil was added | 20*m  of Dowt her m
The 20 solution was refluxed with stirring under nitrogen for 22 hours. The
m xture was cooled to roomtenperature and solid was coll ected and washed
wi th hexanes. The solid was recrystallized fromacetic acid to give 17 g of
1, 4-di hydr o- 7- met hoxy-4 oxo-qui noline-3-carbonitrile: nmass specwnm

(el ectrospray, me): MH 200.09.



25 Exanple 2 1.4-Di hvdro-7-net hoxy-6-nitro-4-o0xo; guinoline-3-carbonitrile
To a suspension of 10 g (49.6 mmol) of

1, 4-di hydro-w9%9%78§<y-4- ox0-qui noline-3 carbonitrile in 160 nfCY}$99/22054
trifluroacetic anhydride was added 6 g (74.9 mmol) of anmoni un?di MARt2Bover
a period of 3 hours. The m xture was stirred an additional 30 two hours.
Excess anhydri de was renoved at reduced pressure at 45C. The residue WO
00118761 PCT/ US99/ 22054 ' ~ 8 MAR 2003 72 was stirred with 500 m of
water. The solid was coll ected and wasfiéd with water. The solid was

di ssolved in 1000 mL. of boiling acetic acid and the solution was treated
wi th decol ori zing charcoal. The m xture was filtered and concentrated to a
vol une of . | i i Vi 4 g of
14 ar hyar S PoRiin e BodEKnAs R tholl 61b VPR BOMERRET, S uREenr O,
sol i d: massiaapemtermediaed 62b.r ospray) nmle): MH 246. Exanple 3

4- Chl oro-7- net hoxy-6-vitro -quinoline-3-carbonitrile 10 A mxture of 5.3 g
(21.6 muol ) of 1, 4-dihydro-7-nethoxy-6-vitro-4-o0xo-quinoline 3-carbonitrile
and 9 gg(43.2 nmol) of phosphorous pentachl oride was heated at 165C for 2
hours. %’he m xture was diluted wth hexanes and the solid was coll ected.
The solid was dissolved in 700 m ethyk agef®blXand washed with cold dilute
sodi um hydroxi de sol ution. The solytio ds duj ed over nagnesium sul fate
and filtered i5 through a pad of sily giving 5.2 g of

4- chl or o- 7- met hoxy- 6-vi t r o- qui nol i,ne hni trile as a tan solid. Exanple
4 2-C ,~vano-3-f4-nitrophenvl ami nofacrylic Acid Eth |v Ester 20
4-Nitroaniline (60.0g, 0.435nmp1) and ethyd'Pet hoxynet hyl ene) cyanoacet at e
(73.5g, 0.435np1) were m xed nechanicalliy in a flask. The m xture was
heated at 1000C for O Sh after it had nglted and resolidified. A 114 g
portion of the crude product was recrystallized fromdi nethylfornmamde to
give 44.2g of yellow crystals; np 227 228 g50G- (88K anpl e 5

1, 4- D hydr ogui nol i ne-6- Ni tro-4-oxo -3garbnikritg A slurry of 25.0g
(95.8mmp1) of 2-cyano-3-(4-nitrophenyla acylic acid ethyl ester in
1.0L of Dowtherm A was [}Q@Ecg'g) t 0oC N N for 12.5h. The cool ed 30
reacti on was poured into 1.50° xahg. e product was coll ected) washed
with WO 00/18761 -73 PCTIUS99I gZ04 g3 MAR 2603 hexane and hot et hanol
and dried in vacuo. There was obtaiped 18. 7¢g,of brown solid.

AJ
’ A)

4 \

~(CHa)p-X
z " 7-(CH)X

Ry .
G CN !
Rs ! \ Gy LN
RO—(C(Re)z)s NH N7 o 2
z I (R')zN—(C(Rs)z)s\('\n/NH N
Rs © ) Ry O Ra
3 “e4b
63b
10 The reaction of 62 or 62b with a nitrogen containing heterocycle HET which
also contains an unsaturated carbon-nitrogen bond is accomplished by refluxing in an
inert solvent and gives the compounds of this invention 64c and 64d, respectively
where the compound bears a positive charge. The counter anion I'- can be replaced

with any other pharmaceutically acceptable anion using the appropriate ion exchange

15  resin.



An anal ytical sanple was obtained by recrystallization from

di met hyl f ormam de/ ethanol: nass spectrum (el ectrospray, me): MH 216. 5
Exanpl e 6 4wQhdoaswsi6- nitro-gui nol ~ne-3-carbonitrile A m xtur eecfru§sbr23gs4
(0.147mpl) of 6-nitro-4-oxo-1,4-di hydro-quinoline-3-carbonitrijq gusl s4gont
of phosphorous oxychloride was refluxed for 5.5h. The phosphor ous
oxychl ori de was renoved in vacuo and the residue was poured over ice and 10
neutralized with sodi um bi carbonate. The product was col |l ected, washed with
wat er and dried in vacuo (500C). Thered42ms obtained 33.5g of tan solid;
solid: mass spectrum (el ectrospray, me): MH 234. Exanple 7 15

2- Cvano- 3-(2-nethyl -4-nitrophe~rllacrylic Acid Ethyl Ester A m xture of
2-methyl -4-nitroaniline {38.0 g, 250 muol ), ethyl

(et hoxynet hyl ene) cyanoacetate (50.8 g, 300 mml )) and 200 m of tol uene was
refluxed for 24 h, cooled) diluted with 1:1 ether-hexane, and filtered. The
resulting white solid was washed with hexane-ether and dried to give 63.9
g, nmp 180-210C. 20 Exanple 8 Ry z-(CH2nX

1. 4- Di hydr ogui nol i ne-& neth I-ﬁ_iﬂ(ﬁ'r‘ztnrxo 3-carbonitrile Agti Lxt ure of
64 g (230 mMotjcrak)s2. hyl - 4- mtrophenyk) acr
ester and 1.5 L of wigher s heated aj—2& %ﬁ%ﬁéak{ ed) 25
diluted with hexane)  an@;fi w2d. The grey soll i ned was washed
wi th hexane and driedf?to gike 51.5 g, np 295-30SC.Rs ON®0I| 18761 - ?4
Exampl e 9 PCT/ US99/ 727054 2 8 MAR 2~3

4- Chl oro-8-net hyl -6-ni_.tro-fui noli ne-3-carbonitrile A stirred m xture of

1, 4- di hydr oqui nol i ng* 8-Net hyl -6-vitro-3-carbonitrife 719) 200 nmol) and
200 m of phosphorogs o*‘lyc | ori de was refluxed for\ 4 H'L he 5 phosphorous

oxychl ori de was reno i nf vacuo, and the residue stifrred with

met hyl ene chl oride atHEJC afid treated with a slurry JfETi c¥ and sodi um

car bonat e. e organl c layer was separ at ed and washed with water. ©

sol ution S ? and concentr at 38"%’1 me of 70U m . TRe Fo ct was
preci pi tat\ed by 'he ad 3t|.q)n eadcol ngto OCG1 &Nsolid
was filteredof e 10
7-Ethox -~r 4-h-~ dl’OXV-RQ]UbnO -3rcar bonltrl et R?Ws Nbf (73 mol)
of 3-ethoxy aniline an(cji“}??B (Y3 mml) of ethyl 1 tbg,x ?‘ret hyl ene)
cyanoagetate was heated in 90™m of Dowther at | 40C for 7 hours. To this

m xtur€ was added 250 ml of Dowt her. The solution was stirred and refl uxed
under nitrogen for 12 hours with periodically distilling out the elimnated
et hanol. The m xture was cooled to roomtenperature and the solid was

col l ected and washed with hexane. The crude solid was treated with boiling
et hanol and then 20 filtered to give 9.86 g of brown solid: mass spectrum

(eI ectrospray) nmle): MrH 214.7. Exanple 11 7-Ethox -v

4- hydr oxv-6-vi tro-quinoline-3-carbonitrile
10 Some of the compounds of this invention can be prepared as outline below in

Flowsheet 10 wherein Ry, G2, R3, R4, Rg, R10, X, Z, J', n, and r are as defined
above. The acetylenic alcohols 65 can be coupled to the halides, mesylates, or
tosylates 66 using a base such as sodium hydride in an inert solvent such as
tetrahydrofuran. The resulting acetylene, 67, is then treated with an alkyl lithium
15 reagent at low temperature. Maintaining the reaction under an atmosphere of carbon
dioxide then gives the carboxylic acids 68. These, in turn, are reacted with the 6-
amino-3-cyanoquinolines, 69, via the mixed anhydrides to give the compounds of this
invention represented by Formula 70. Alternatively, the intermediates 67 can be
prepared starting with an alcohol 71 by first treating it with a base such as sodium
20  hydride in an inert solvent such as tetrahydrofuran and then adding an acetylene 72

that has an appropriate leaving group. In a similar manner, the amino alcohols



To a suspension of 5 g (23 nmol) of

7-Et hoxy- 4- hydr oxy-qui nol i ne-3-carbonitrile in 25 75 m of trifluroacetic
anhydride was added 5.5 g (69 mml) of ammoniumnitrate over a period of 6
hours at room tenperature. Excess anhydride was renoved at reduced pressure
at® 45C. Thewpawiighés Was stirred with 300 m of water. The soptHhugsu2054
collected and treated with boiling ethanol to give 3.68 g of iégg@ohhg:
mass spectrum (el ectrospray, me) MH 259.8. 30 WO 00/ 18761° =

PGINS99/ 22054 2 8 MAR 2003 Exanple 12

4- Chl or 0- 7- et hoxy- 6- ni t a~o- qui nol i ne-3-carhonitrile A mxture of 3.4S g (
13 mmol ) of 7-Et hoxy-4-hydroxy-6-vitr-a#3qui nol i ne-3carbonitrile, 5.55 g (26
mol ) of phosphorous pentachloride, and 10 m of 5 phosphorous oxychl oride

vas 1 ef | uxgledefifedSoy ke ?ormﬂwd{ﬁs%%mg(@@zg O@Fr-he%)}"’iréa@ti ¥ae7andyfghe solid

was col | ect'ed. The solid was 0 of eth acetate and
washed w tapplgigahdichemisdys ofiFlowshyei rdx catebs obnvetied to THeecoapbuhdsost thizs dri ed
over nagnesi um sul fate and fié}ered through a pad of silica gel. The

sol vent waRvepHaR{eRIessNteH Ry the OrBuls: pei ge sol i d: mass spectrum

(el ectrospray, me) MtH 10 277.7. Exanple 13

8- Met hoxv- 4- hydr oxv-6-vitro-qui noline-3-carbonitrile A mxture of 12.6 ¢
(75 mdl ) of 2-nmethoxy-4-vitro aniline and 12.7 g (75 mmol) 15 of et hyl

(et hoxynet hyl ene) cyanoacetate was heated in 100 ml of Do erat 120C for
overni ght and 180C for 20 hours. To this mxture wis agde boXm  of

Dowt her. The solution was stirred and refl uxediundgr nitrogﬁp for 12 hours
wi th periodi cgREyNeH-SC(RA)b)e OHIC(RBR), eH=TRErA TS Xyhe' m xture was
cooled to roomtenperature and the solid masépoll d agd washed with
hexane. The crude solid was treated with 20 b@ nol and then
filtered to give 12 g of brown solid: nass spectrugh (el ectrospray, nie):
MtH 245.8. Exanpl e 14 4- Chl or o- 8- net hoxy- 6-vi t ro- qui*nol i ne- 3-carbonitrile
25 A mixture of 4 g (16 mol ) of

8- Met hoxy- 4- hydr oxy- 6-vi tro-qui nol i ne-3carbonitrile, 6'66C§h532 mol ) of
phosphorous pentachl oride) and 15 ml of phosphorou$hoxxphq 8 was

h he

and the solid
et at e and
’golution was 30

of silica gel. The

refluxed for 2.5 hours. The m xture was diluted wt
was collected. The solid was dissolved in 500
washed with cold diluted sodi um hydroxi de sol utio
dried over magnesium sulfate and filtered thro.ﬂ
sol vent WO T 205=2-g- VAR 2003 was renoved gi vi ng
2.05 g of tanqgﬁkﬁﬁélgggéggpectg%ﬁ?{électros ay, m4) M+H 263.7. Exanple
15 5 4-Chl oro-but-2-vanoic acid Propargyl chloride (2 nmL) 26.84nmmol) was

di ssolved in 40 nL of tetrahydrofuran under nitrogen and cooled to -78C.
After addition of n-butyllithium (5.4 nL) 13.42mvol, 2.5 Min n-hexane) and
stirred for 1 S mn, a streamof dry carbon di oxi de was passed through it

at -78C for two hours. The reaction solution 10 was filtered and
neutralized with 3.5 nL of 10% sulfuric acid. After evaporation of the
solution) the residue was extracted with ether. The ether solution was
washed with saturated brine solution, and dried over sodiumsulfate. After
evaporation of the dry ether solution, 0.957g (60% of an oil product was
obtained: ESM5 mz 116.6 (MH). 15 Exanple 16 4-D net hyl am no -but-2
~rnoic acid n-Butyl lithiumin hexane (96nL, 2.5 Min n-hexane) was slowy
added to 1di net hyl am no-2-propyne (20g) 240mmo1) in 100 nlL of
tetrahydrofuran under 20 nitrogen. The m xture was stirred for 1 h at

-780C, then dry carbon di oxi de was pass through overnight. The resulting
sol ution was poured into water and washed with ethyl acetate. The aqueous

| ayer was evapor at ed under reduced pressure to give the crude acid. The dry
acid was dissolved in nethanol, and the insoluble salt was renoved via
filtration. The filtrate was collected and dried in vacuo to give 15.6g of
25 4-di nmet hyl am no -but-2-ynoic acid: nass spectrum (nfe): MH 126. Exanpl e
17 Bi s-| 2- et hoxy-et hvl | -grop-2-vnvl -am ne Propargyl brom de (17?.8g,
150mmo1) was added dropwi se to a mixture of 30 bis(2-nethoxy-ethyl)am ne
(20g, |SUmvol) and cesium carbonate (49g, 150mmvl) in




WO 00l 18761 -77 PCTNS99/ 72054 z 8 ~ zoos 350nL of acetone. The m xture was
stirred overnight under nitrogen at roomtenperature. The inorganic salts
were then filtered off, and the solvent was renoved. The residue was
di ssol ved in saturated sodi um bi carbonate solution and extracted with ethyl
acetate. T LC extracts were then evaporated to give 2 .S-(2 5
met hoxy- et %P)%gﬁk 2-ynyl -am ne: mass spectrum(me): MH 1%@3@ 18
4-fBi s-1 2- net hoxv- et hyl ) - ani nol - but - 2-vnoi ¢ acid n-Butyl [ithiéBnMAR ane
(42m., 2.5Min n-hexane) was slowy added to 10
bi s- (2- met hoxy-et hyl ) -prop-2-ynyl -am ne (18g, | Gmmbl) in 80nL of
tetrahydro furan under nitrogen. The mxture was stirred for 1 h at -780C)
then dry carbon di oxi de was passed through overni ght. The resulting
sol ution was poured into water agﬂ_%&klwi‘lbh et hyl acetate. The aqueous
| ayer was evaporat ed under reduc e 1o give the crude acid. The dry
acid was dissolved in nethanol, and the 15 insoluble salt was renoved via
filtration. The filtrate was col | ected and dr{.€erHf,INaHicuo to give 18g of
4-[ bi s- ( 2- met hoxy- eHRTT (ERehab=FeF - ynoi ¢ ae+e—ress—speet+um (M e) : M H
214. Exanple 19 20 1-Methyl -4-prop-2-vnyl - pi pér aRe@Qe—RERg)gy V' br oni de
(23.8g, 200mmol) was added & opwi se to a m xture of % nmet hyl - pi per azi ne
(20g, 200mmmo1l) and cesium carbonate (65g, 200nmmol) PR 350nL of acetone. The
m xture was stirred overni ght under nitrogen at roont nl‘per_gt ure. The

v

inorganic salts were Rg@n_—((g(h%le;redogid(uR%gd_Lhzqu, ved. The
resi due 25 was dissolved in saturaéf sodi

odi um bi car bopage,sol uti on and
extracted with ethyl acetate. The gani c extracts were hen evaporated to

give 7.5g of 1-nethyl-4-prop-2 ynyl-piperazine: nmasg spectrum (me): MH

139. WO 00/ 18761 P@ LS — MAR.&GQj_g_ 78_ Exanple 24

4- (4- Met hyl - pi per azi rci\rsld-)yl gt?db%%?rz-yno(iééﬁegcfd n- But HI ithiumin hexane
(17.2nm, 2.SMin n-hexane) was slowy aétled to

1- net hyl - 4- prop- 2- yngl - pi perazi ne (6. 0g) 43. Stmol) in 40nlL of

t et rahydrof uf ag der nitrogen. The m xture was stirred for 1 hr at
-780C, then dry'ocarb di oxi de was Jpassed t hrough overnight. The resulting
sol ution was pRUHEHYI MbhMer and mashed with ethyl acetate. The aqueous

| ayer was evapor at ed under reduced Jpressure to give the crude acid. The dry
acid was dissolved in net hgq@h ,Fg the insoluble salt was renpved via
filtration. The filtrBte @as ca ected and dried in vacuo to give 7g of 10
4- (4- et hyl - pj pRLRZI i i
Exanmpl e 21 | 2- Met ho
(26.8g, 225mmmo1l)

pro~2-ynvl -am ne Propargyl brom de

to a mxture of N 15

( 2- met hoxyet hyl ) @et hy 25mmol ) and cesium carbonate (73g,
225mo1l) in 350nL of Rmgetone. The ni xture was stirred overni ght under
nitrogen at roomwtag erature. The ijnorganic salts were then filtered off,
and the sol vent 'niyéﬂ%\? 8 The refsidue was dissolved in saturated sodi um
bi car bonat e sol UFTBR )QHI?"@}&"PSM ed With ethyl acetage. PhreColpahic extracts
were then evaporated to give 14g of 20 H

(2- met hoxy- et hylpz SO 2~ -)a-m—EE-n@' sig
Exanpl e 22 4-ff2-ﬁﬁgdy%re}? ﬁilo) (%g%r amni nolgbut

): MrH 127.

G
R4
70
1. THF, NaH
RsO—(C(Rg)2),—OH —
2. J—(C(Re)a)y—=—H
71 72
ReO——(C(Rg)2);—O—(C(Rg)2);—==—H

67



n-Butyl lithiumin hexane (37.8nm, 2.5 Min n-hexane) was slowy added to
25 (2-met hoxy-et hyl)-nethyl -prop-2-ynyl-amne (12.0g) 94. Smmopl) in 90rnL of
t et rahydrof uran under nitrogen. The m xture was stirred for 1 hr at -7800C
then dry carbon di oxi de was passed through overnight. The resulting

sol ution wagPesss 1 Nnto water and washed with ethyl acetatepctRSodEdeOUS

| ayer was evaporated under reduced pressure to give the crude scmg@ge dry
acid was dissolved in nmethanol) and 30 the insoluble salt was Vi a
filtration. The filtrate was collected and dried in WO 00l 18761
PCTNS99~27054 ~ 8 MAR 2003 - 80 continued at room tenperature over night.
The m xture was filtered and the sol veggt- was renoved fromthe filtrate. The
residue was distilled (35-38C) 4 nm giving 8.5 g of a liquid. The
distillate was dissolved in 200 nL of ether. The solution was stirred under
nitrogen and cooled to -78C as 34.1 nL of 2.5 nolar n-butyl lithiumin 5
hexanes way apkglgmgomanlaiﬁneﬂmds 8 idesdrivgd vatve 0169b neandbé @onesiet her the. 5 hr.
Dry carbon di oxi de s.allq to pass oyer the surface of the stirring
reaction ﬁPBE‘PBWSégV‘\ﬁﬁ ‘W&PH%‘HWPF@%‘WIB!: B room tenperature. The mixture
was stirred under a carbon dioxide atnosphere over night. The m xture was
poured into a mxture of 14 mL of hydrochloric acid and 24 nL of water. The
organi c | ayer was separated anchdrlfd((ll@z)m)@r magnesi um sul fate. The

sol vent was renpved and the res|duefwas mai ntained at 100C at 4 mmfor 1 hr
giving 10.4 g 4- Met hoxynet® ‘ Nc acid. Exanple 26 4-Bronp
crotonic acid 15 After the ne Braggp [ G za Braun) J. Am Chem Soc.
52, 3167 (1930)], 11.76 il 5 0.1 noles) of nmethyl 4-brono
crotonate in 32 nL of ethahol ahd 93 nL of water was cooled to -11 C. The
reaction was stirred vigorouslyR4and 15.77 g (0.05 noles) of finely

powder ed barium hydroxi de was added portionw se over a period of about an
hour. Cooling and vigorous stirring were continued for 20 about 16 hours.
The reaction mxture was then extracted with 100 nL of ether. The aqueous

| ayer was treated with 2.67 nL (4. pl g; 0.05 nples). @Hpoxcentrated

sul furic acid. The resulting m xtufje was extrgdted wnth 3-1U0 nL portions
of ether. The conbi ned ethereal extractsGyerevaskHgd MiINh 50 nL of brine,
then dried over sodiumsulfate. The solutio en to an oil in vacuo
This oil was taken up in about 25 400 nL of Mg hept ane, | eaving a gum

The hepta ol 0 fed [do to about 50ni. Cooling
gave 3. 46%6 E&(Baﬁkwé @@a%ﬂ 18761 -(nié(lﬁl Exaftal e 27

4- (2- Met hoxv et hoxvl - but - 2- vnoi ¢ aci d BCT/ US99~22054 2 8 MAR 2003 To a
suspengi on of 6.04 g (1S1 nmmol) of 60% sodi um7opdride in 20(? m of
tetrahydrofuran at 0 C was add 10 g ( 131.4 nmol) of 2-nmethoxyet hanol
dropwi se 5 over 15 mn. After 1 hr) 19.54 g (131.4 mol) of 80% propar gyl
brom de was added dropwi se. After stirring 17 hr at roomtenperature, the
m xture was filtered and the sol vent was renove. The residue was distilled
(48-51 C, 4mm) The gompounds Afgthis irvenudrorépreseniedqby drorihias7éasd di7saml ved in

250 m of ether dto 78 Cwith stirrin er._nitro TOthIS
sol ution v%%paé?ﬂjé%iqw Pr?V ngoysm|l§ wghersin gR?iglg‘bu% | and; '?ﬁ? 5ol ution
i n hexgne [ carbon di oxi de was

bubbl e?nl rsflbg(slggr#e aﬂ%{ﬁs‘e Sﬁﬂvé]are\'i‘ggﬁé%}:[ogn {rﬂg(gm&{%rrper ature. The m xture
was naintained in a carbon dioxide atnosphere overnight. To the mxture was
added 100 ml of 3N hydrochloric aci d and solid sodiumchloride. The organic
| ayer was separated and dfi ey over ragnesi um sul fats The sol vent was
removed and 15 the remw W%ﬁdeandacw"{ﬁ giving 11.4 g of the
title conpound. : mass sp rum (el e ospray, n e Gnegatlve node): MH
156. 8. Exanpl e 28 4-1 Met ho~net hox~r| - but-2-vnoic acid 20 To a suspensi on of
8.2 g (205 nmmol ) of 60% sodi um hydri de in 271 m of tetrahydrofuran was

added dropwise at 0O Cwith stirring 10.0 g ( 178.4 mol) of propargyl
al cohol . After 30 mn) 15.8 g ( 196.2 mmol) of chl oronethyl nmethyl ether




was added. After stirring over the weekend at roomtenperature, the m xture
was filtered and the solvent was renove. The residue was distilled (35-38
C, 4mm) to 25 give 8.54 g of a colorless liquid. This was dissolved in 200
m of ether and cooled to 78 Cwth stirring under nitrogen. To this

sol ution 34.1 m (85.3 mml) of 2.5M n-butyl lithi Lon in
hexanes d\r,\?&ﬁ’z'gg er 15 mn. After 1.5 hr, dry carbon di oxi#ﬁ@g@%ﬁbl ed
in as the mxture slowy warmed to roomtenperature. The mi x2 8r MAR\ZE0

mai ntai ned in a carbon di oxi de atnosphere overnight. To the 30 m xture was
added 14 m of hydrochloric acid in 24 mM water. The organic |ayer was WO
00/ 18761 PCT/ US99l 12054 ' 2 8 MAR 2003, 82 separated and dried over
magnesi um sul fate. The sol vent was renvved and the resi due was nai nt ai ned

under vacuum giving 10.4 g of the title conpound as a |iquid. Exair;%l e 29 5
4- (12S1- Refluxaes y3and 0 @adR sadyent such anethyned igiveadhgintermgdipte 73 wh

sol ution J 0 0.m Ut | of 5.49
o (35 o PRI A dhe TR UAE BRAGIOOMEL ik Rbubls Br AR Mbeiibpd) o 40,
THF at - 78presemed biNFormulae?6.sTieating g5 ovittd afh ekceks lof aGddinwmalkowuidblidini nt o t he

solution as it slowy cane to 25C. After stirring overnight) 100 nL of

wat er wasingr) salyaior 4 spivent feam srhichathe dkoxige; is deivedgivehie carpeurds ofnd t he
extragts riﬁvé#ti%ﬁ%f‘i%ﬁrnuiﬁhﬁreac“ on was adjusted to pH 7 with 2090 H, SQ,
and sol vent was renoved. The residue was slurried wi th nethanol and
filtered. The filtrate was evaporated and dried in vacuo to give 7.06 g of
4- ((2S) - 2- met hoxynet hyl pyrrolidin-1-yl)butynoic acid as a brown foam nass
spectrum (el ectrospray) me): M-H 198.0. 15 Exanple 30

(2S1- 2- Met hoxvnet hvl - 1- prod- 2-yny_gpowsHegr #¢ A m xture of 4.82 g (41.9
mol ) of S-2-(nmethoxynmethyl)pyrrolidine, 13.7 g (41.9 mol ) of cesium
carbonate and 5.00 g (41.9 mol ) of propargyl bromde in 80 nL 20 of
acetone was stirred at 25C overnight. The reac;mv_\gs filtered and sol vent
was renoved fromthe filtrate. The residifa was dilUted with a small anount
of water and satd Nal—[@, apdeext ra¢pd W t hefcN The extract was treated
with Darco, dried and eyagforated to gi N of C2HsOH

(2S) - 2- met hoxynet hyl - 1 -2-ynyl pyrrd ne .@s a Yerrow orange oil: mass
spectrum (el ectrospram,/ m &)gt 1S3. 8625 ande 31

4-(1.4-Di oxa-8-azaspirof 4, Sl dec- 8-yl ) but g}-ynojg£ Acid n-Butyllithiumin
hexane (S5.8 mmol) was add3d dropwise to a solution of 10.1 g (S5.8 nmol)
of 3-( 1, 4-dioxa-8-azaspiro(4,5]dec-8-yl)but-2-vyne in 185 nL of THF at 3U
-78C under Nz. After stirring g -78C fRi Izh')( n"Xvas bubbl ed into the
solution as WO 001 18761 -83 I 0 ngVAR 2003 it slowy cane to
25C . After stirring overnight : } wels di luted with 150 nlL of
water , extracted with ethylO ate @ he gxtracts were di scarded. The
solution was adjusted to pH 6 with N1 c acid and evaporated. The
residue was slurried with methd8 and filtered. The filtrate was
evaporated and dried in 5 vacuo to give 4.57g of

4- (1, 4- di oxa- 8- azaspi ro(F, 5] dec- 8-yl )but-2-ynoic acid as a brown anor phous

solid: mass spectw%,@,e téz(l)_{%@;_py) me): MH 2}%650'% Eﬁsr&_ligrﬁ_?":

o R, z-(CHanX 0 R, z~(CHahX
Ho L N CN
N N N N
o P O Z
G N G2 N
RN 2 RO
( 2 R4 R4
76 77

10



3-( 1.4-D oxa-8-azaspiro~f 4.51 dec-8-vl~but-2-Yne 10 A mxture of 10.0 ¢
(69.9 mol ) of 1, 4-di oxa-8-azaspiro[4,5]decane, 22.8 g (69.9 nmol) of
cesium carbonate and 8.32 g (69.9 nmol) of propargyl bromide in 165 nL of
acetone was stirred overnight at 25 C. The reacti on was filtered and the
firltrate ated 'to dryness. A small anount of water

was addedmfgloe%ﬁgféém due and it was extracted with ether. The /lﬁg%/%g
extracts were treated with 15 Darco, dried and evaporated to gﬂv’é“\‘l@% g of
3-(1, 4-di oxa-8-azaspiro[ 4, 5] dec-8yl )but-2-yne as a yellow orange oil: nass
spectrum (el ectrospray) me): MH 181.8. Exanple 33 Met hvl

4- benzvl oxv-2- (di met hvl am noret hvl eneg# nol - 5- net hoxvbenzoate 20 A stirred
m xture of 70.0g (244 nmol) of nethyl 2-am no-4-benzyl oxy-5net hoxybenzoate

(Phytochenistry | 976 095 d,52 of met h i met hyl

acet al 31 r%{{mlfbg?éh%“% %nbser&rpbog%y@&gngﬁ&o% ﬁﬁ%foaf%ﬂ gﬁ Pect 1y under
hi gh vacuumto give 81.3 g of off white solid, np 134-140C, NMR (CDC13) d
3.01 (s, Me~N). 25 Exanple 34 7-benzv) oxy 4- hydroxv 6- met hoxX

qui nol i ne-3-carbonitrile To a stirmrgd sor@H2mXof 26.9 n of n-butyllithium
(2.5 Min hexane) in 50 m of JHF Cv&i\addedaSSIrﬂ of
acetonitrile in 20 m of THF &N i+ fter 30 stirring at -78C for
30 min, the mxture was treated 10)q of nmethyl 4 WD 00l 18761 - 84
PCTNS99r 12054 2 8 MAR 2003 N

benzyl oxy- 2- (di met hyl am nonet ﬁyl endam no) - 5- met hoxybenzoate in 20 m of THF
during 5 mn. After 1 Smn at -78C4he stirred m xture was warned to 0OC
for a further 30 min. It was then t_;%ilted with 5 m of acetic acid, warned
to 25C and stirred for 30 min. The WPture was evaporated to dryness, and
diluted with aqueous 5 sodi um bi‘carbonate. The resulting off-white solid
was filtered, washed with watep) ethyl acetate and ether. After drying) 4.5
g of 7- benzyl oxy- 4- hydr oxy- 6- fet hoxy qui ol i ne- 3-carboni uile was obt ai ned
as an off-white solid, dec > 2550 mass spectrum (el ectrospray) m'e) MH
307. 10 Exanple 35 7- benzyl o >c(hl or o- 6- net hoxy- C]UI noI [ n?Cl?fl axbonl trile
To a stirred suspensi &) on‘l 225T‘ -

7-benzyl oxy- 4- hy gt oxy-|6- i
met hyl ene chl ori d& W n  of oxaIyI chl or’i .
chloride), ar@ 2 drg gf NJN-di net hyl f or mafy de. Th
refl uxed for NI ayd tN1t was slowy ad R4 leoy i um bi carbonat e
until the b g cegsed. Follow ng sepay n of tE | ayers, the organic
| ayer was @Vapgrated td a small vol une) then passed through a plug of
magnesol . I\:‘hlﬁt NON WiT8b 50 m et hyl ene chl dRd@e, folT@wed by evaporation
provi ded O. of 7-benzyl oxy-4chl or o- 6- net hoxy- qui nol i ne-3-carbonitrile as
a pale yellow solid, np 282-284C, 20 mass spectrum (el ectrospray, nfe) MH
325. Exanple 36 4- chl or o- 7- hvdr oxv- 6- met hoxy_gui nol i ne-3-carbonitrile A
stirred suspension of 0.54 g of 7-benzyl oxy-4-chl oro-6-net hoxy-qui noline-3
25 carbonitrile in 10 M of nethylene chloride was cooled to OC. To this
was added 10 ml of boron trichloride ( 1 Min nethylene chloride). The

m xture dar kenaCoragounts W (HI® ¢hvieti 619 PPréseted iyt Porgudn 83 @ars Ok ipfeparedcasi t at ed
out. After stirring for 1 hour) no further reaction was observed. The solid
(unr eact echewarinj Flgweheeb A ? yhereia sk i GeRdd Rof R3: R16: Ferfai hi 3§ Sa81euds on was

Fol | owi ng SraEbRatieaARG eapitin obfhecmERHiacarPedh Stade i BEIros 7o

10  give the compounds represenied by Formula 80. Alternatively, 80 can be prepared

éQJmlof

from the mercaptan R3SH using the mercapto acid 78, triethylamine and 2,2'-

dipyridy! disulfide. Mixed anhydride formation to give 81 followed by condensation

with the 6-amino-3-cyanoquinolines 82 give the compounds of this invention.



WO 001 18761 - 85 PCTIUS99/ 22054 2 8 MAR 2003 net hyl ene

chl ori de/ met hanol / acetone. Purification of this residue was carried out
using silica gel chromatography, eluting with a solvent gradient of 1 to 5
percent met hanol / met hyl ene chloride, to provide 0.075 g of

4- chl or o- 7- hydr oxy- 6- met hoxyqui nol i ne-3-carbonitrile as a ye||OM/SO|Id dec -
>245C, rrassw\é’d@ ¥ m (el ectrospray) 5 me) MrH 235.2. Exanpl FEASIN 2054

4- chl or 0- 6- met hoxv-7- (3-nvri di n-4-vl - nronoxvl - aui nol i ne- 3-car R@nMARI 2088 A

m xture of 0.070 g of

4- chl or o- 7- hydr oxy- 6- net hoxy- qui nol i ne-3-carbonitrile, 10 0.062 g of
3-(4-pyridyl)-1-propanol and 0.235 g o% tri phenyl phosphine in 3 m of

nmet hyl ene chl ori de under nitrogen was %6Ied to OC. To this was added 0. 14
m of diethyl azodicarboxylate dropw se. After 30 m nutes, the reaction

m xture was warnmed to roomtenperature and further stirred for 2 hours. The
m xture was concentrated down to 1nl and purified by silica gel

chromat ography, eluting with a 15 s t of 1 to 2 percent

met hanol / net hyl ene chl oride, to pr o%b@%sgggq]gf‘g

4- chl or o- 6- et hoxy- 7- ( 3- pyridin 4 yl - propoxy) - qui nol i ne-3-carbonitrile as
an off white gum Exanple 38 , :é;r Al or o- 7- et hoxy

-c~' alnollneScarbonltrlIeAmx"ti 34.0g{20 nmol ) of

1, 4- di hydr o- 7- net hoxy- 4- oxo- qui nol i ne-3carbonitrile and 8.3 g (40 nmol ) of
phosphor ous pentachl ori de was heated %t 165C for 3 hours. The mixture was
diluted with hexanes and the spl'Td was colTected.” The solid was m xed with
brine and di]dut r ox [ tracted 25 several tines
with a mxt Jlre g?(ﬁ% %?of t%-m%ml E ig e’tggteRﬁhé"s(ﬁ(Bs)n)UnCQle! dried
over magnesi um sul fﬁ e and filtered through a pad of silicaggel giving 3.7
g of 4-chloro-7-nmethoxy -quinoline-3-carbonitrile as a white solid: mass
spectrum (el ectrospray, me): MH 218.09. WO 00/18761 PCTNSi%Z)g54 '

MAR 2003 - 86 Exanple 39 3-Carbethoxy-4-hydroxv-6. 7-di ol i ne A
m xture of 30.1%0 4-am noveratrol e agd 43.2 g ofNdi
et hoxynet hyl enenal orfdt e wasshgat 0L h an
The 5 inter ;.ate t hus obtai ned%sg“’)d_llgé)s?)l @2%?2? 0 ofy?di phenyl et her,
and the resuNipetinomindideon was heatsgd at refl ux terrﬁer ure for 2 h,

for 0.75 h.

cool ed) and diluted with hexane. The resulting solid wd$ filtered, washed
with hexane foll owed by ether) and dried to provide the 82tle conpound as a
brown solid, rrp 275-285C. 10 Exanpl e 40

3- Car bet hox~r - 4- chl or 0- 6. 7- di net hoxvl qui nol i ne A m UFQ/@HZ’ZIBX8 g of

3- car bet hoxy- 4- hyuH®)pyridine/- di met hoxyqui nol i ne an oéNphosphor ous
oxychl ori de was sti+++eg—at=110C Rgs— %(Q(Ra))g),tﬁol’e and treated with
a mxture of ice and ammoni um hydr oxi de. The r esul 2 ey solid was 15
filtered) washed with water and ether, and drie&? np 14?‘ 150C. Exanpl e 41
Et hvl 2-cyano- 3-13. 4-di net hoxyphenvl ami nol acrvl at e Rgm xture of 7.66 g of
4-am noveratrole, 8.49 g of ethyl ethoxynethylenecyano20 acetate) and 20 ni
of toluene was heated at 100C for 90 min. The toB8iene was evaporated to
give a solid, np 15U 155C. Exanpl e 42

1. 4- Di hvdr o- 6. 7- di met hox~- 4- oxo- qui nol i ne-3-carbonitrile 25 A m xture of 40
g of ethyl 2-cyano-3-(3, 4-di net hoxyphenyl am no)acrylate and 1.2 L of

Dowt heriri A was refluxed for 10 h, cooled, and diluted with hexane. The
resulting solid was filtered) washed with hexane fol |l owed by

di chl oronet hane, and dried; np 330-350C (dec).




WD 00l 18761 -87 Exanple 43 PCT/ US99/22054 2 8 MAR 2003

4- Chl oro-6. 7-di met hoxv -4uinoline-3-carbonitrile A stirred mxture of 20 g
of 1, 4-di hydro-6, 7-di net hoxy- 4- oxo-qui nol i ne-3carbonitrile and 87 m of
phosphor ous oxychl oride was refluxed for 2 h, cooled, and 5 evaporated free
of vol atil e MROVEE761 The residue was stirred at OC with PCT/US99/22054

di chl oronet hane-wat er as solid sodi um carbonate was added unt 2I§ AR 2803ueous
| ayer was pH 8. The organic | ayer was separated, washed with water, dried
and concentrated. Recrystallization fromdichloronethane gave a solid, np
220-223C. 10 Exanpl e 44 Methyl 2-(di rret?vl am nonet hYl eneam nol benzoate To a
stirred solution of 7.56 g of nethyl afhranilate in 50 M of

di met hyl f ormam de at 0C was added 5.6 ml of phosphorous oxychl ori de during
15 m The m xture was heated at 55 for 45 m cooled to O, and diluted with
di chl oronet hane. The m xture 15 was basified at 0OC by slow addition of cold
1IN NaCH to pH 9. The dichl oronet hane | ayer was separated, washed with
water) drigg apmslingqnﬁﬂmmemeals dsQeadtibel labo e §2WES WeTonverted to 83b.

1. 4- Di hvdr ~- 4- oxo9ui nol i ne-3-carbonitrile 20 A stirred m xture of 1.03 g of
met hyl 2- (di nmet hyl am nonet hyl eneani no) benzoate, 0.54 g of sodi um net hoxi de)
1. U4 nl of acetonitrjtg,.and 10 m of toluene was refluxed for ;gﬁh xrhe
m xture was coofedZtreated with water, and brought to pH FbyZ%a |2{"i on of
di |l ute HCl .GiRje~xesx S _-Chhe
extract was Wwg th water, dried and evaporated. The duej was
recrystal | Hagd om et hanof"t'0""Ji ve a solid, np 290- 300 rrpl e 46

4- (3-Chl oro proppxyl - 5-net hoxv -benzoi c BS$nEtRapk—e§l er ARM xture of
102.4 g (411.7 mppl ) of 3-chloropropyl p-toluene sulfonate, 75 g 30 (411.7
mmol ) & 4- hydro%f’- 5-met hoxy -benzoic acid nethyl ester)s3g5.7 g (547.5 WO
001 18761 PCTNS99~22054 2 8 MAR 2003 88 nmol) of potassium carbonate, and
1.6b g (4.1 muol ) of methyl-tricapryl ammonium chloride in 900 m of
acetone was stirred rapidly at reflux for 18 hr. The m xture was filtered
and the solvent was renoved giving 106 g of the tile conmpound after

recrystallization froma chl orof ormhexane m xture. 5 Exanple 47
4- ( 2- Chl or o- et hGampewndsetf hibis yinven&ng oépresenied byeFdrinaiis 86-88/canshengrepared

ot yt 1B n05 18 Foined P Bk O Koo RS 1o 3afin apdeAbgngd 107
Chl or' do el Cony s s ok oo o A Mokl SOREVATR BT

(el ect r osphydrogenl e, AkyMtibh 246. 84 Exislnpthe 68&ndiho-3-cyanoquinolines 85 can be

4- ( 3- Chl or 0- or opoxv,).- 5- net hgxv- 2-vi tr o- benzoi c i.d nethyl ester To a

sol ution oﬁccfmﬁghe@é%‘.‘@“w)&nan%ﬁoclm%%th%solﬁg‘f&yﬂ%h TRaTAe Wi di ¢ aci d
met iyl _estBise i botlsshitlirboritd & a1 RIS irk i ganitric
acid. The m gtsure \%as sﬁeat ed ?o 50C for 1 ﬁ&o%ﬁ%ﬁﬁ@ﬁu&%&%reﬁﬁsgﬁgﬂce

wat er . 15Thebyrthet Enrmulea86.eWheadd aslalkosy) thdhksierogronprearTehydrglyrnédctosal adid on was
washed with.dil l{i[?g sodi um 20 hédéoxi de and thgn dri ed.lover magnesi.um

sul fate. THEI%B N8 IReAS SOAHEY BYArOEd dp migrhanghq dp 2 ilafemARnEr Do USiRs
stirred unfidrme@iated 89a:5d 9OPHR icoMPourdier IRk itheBsn Fprdsemb®@dy Pyrrhilhd 8211 on
giving 98 g of 4-(3-Chloro-propoxy)-5-nethoxy-2-nitrobenzoic acid nethyl
ester as whid 88 eanyhetprepared, mespsctivedact rum (el ectrospray, me,): MH 303. 8;
2MENH, 623.9. 25 Exanpl e 49 4-(2-Chl or o- et hox~-5- net hoxv-2-vitro-benzoic
acid nmethyl ester




By using an identical nethod as in Exanple 48) 85 g of

4- (2- Chl oro- et hoxy) - 5nmet hoxy -benzoic acid nethyl ester was nitrated to
give 72 g of the title conpound: 30 nass spectrum (el ectrospray, nle,):
2MENH, 595.89 WD 001 18761 PCTI US991 12054 2 8 MAR 2003 _89_ Exanple 50
2- Ami no- 4- WA ot1i8a610- pr opoxy) - 5- met hox5! - benzoi ¢ aci d net hyl PGTAEIYR2084xt ure
of 91 g (299.6 mml) of 4-{3-chl oro-propoxy)-5-nethoxy-2-nitrpgMRz200% 5
acid nethyl ester and 55.2 g (988.8 nmol) of iron was nechanically stirred
at reflux in a mxture containing 60.1 g ammoni um chl ori de) 500 m water)
and 1300 m nethanol for 5.5 hr. The m xture was concentrated and m xed
with ethyl acetate. The organi c sol utS6n was washed with water and
saturated sodi um bi carbonate. The solution was dried over nagnesium sul fate
and filtered through a short FELOWSHEBT 130 silica gel. The sol vent was
renoved and the residue mxed with 300 ml of etherhexane 2:1. After
standing 73.9 g of the title conpound was gbtaiped as a pink solid nass
spectrum (el ectrospray, nme): 2M HCORyH @’(Q@)n'MH 273.8 Exanple S1 15

2- Ami no- 4- ( 2- chl 8&0- et hoxy~- 5- hoxv- bejnzoi ¢.,aci d nmet hyl ester A m xture
of 68.2 g (%?5.4 mmol) of 4-( - ¥085hoxy- 2- ni tro- benzoi c
aci d net hyl esyeér d . 6% (941. ) _jof t+oen—wers nmechanically stirred
at reflux in agm xgyre containi / amoni BMFchl ori de) 393 nl water)
and 1021 m nethanol” for 15 hr. he#?>dLne was concentrated and m xed with
ethyl acetate. Th@420 organic sol utidnggas washed with water and saturated
sodi um bi carbonate. The solution was dried over magnesi um sul fate and
filtered through a short colum of silica gel. The sol ution was
concentrated to 200 mpandrdi |l uted 2bXhot hexane. After standing

47.7 g of the title colfpou [ as . a solid : mass spectrum

(el ectrospray) n1e)QNFEE§6358( XA :

7- (2- Chl or o- et hoxvl - 4- h~dr oxv- 6- X~-qui nol i ne-3-carbonitrile A m xture
of 25 g (96.3 mml) of 2-&ninga:- WO 0- et hoxy) - 5- met hoxy- benzoi ¢ aci d
met hyl ester and 17.2 g (144. 4“mmol di met hyf or mam de di net hyacetal was
WO 00/ 18761 PCTNS99I Z2054 ' Z 8 MAR42003 -90 heated to reflux for 1.5 hr.
Excess reagents were renoved at reduced pressure |leaving 30.3 g of a

resi due which was dissolved in 350"m of tetrahydrofuran. In a separate
flask, to a stirred solution of 80.9 m of 2.5M n-butyl lithiumin hexane
in 300 mM of tetrahydrofuran at -78C was added dropw se 8.3 g (202.1 muol)
of 5 acetonitrile over 40 mn. tien, 30 m ngr heopabove sol utj fx am di ne
was added dropwifse gyer RH rrZﬁ«'g‘{'z!‘ C. After R mé o(?pigg‘e)t(i c acid
was added aggd the mpturk s aleRwW to warm t o OON! esperalur en The

sol vent was T v anyd ryas added. Sol ?T-y filtration
and washed w tiy wat er A 3 . After dryinggin vacd 3 g of the
title conpd@id W@&s @t ai a tan powder: massGp0 sjfect Num

(el ectrospray, me) MrH@78.8. Exanple 53 Ra

7- (3- Chl or o- nronoxvl - 4- hvdr Qxv- 6- met hoxv- aui nol i ne-3-carbonitrile By using
the method of exanple 32 and starting with 6.01 g of ghe corresponding 15
am dine, 1.58 g of aceBnitrile, and 15.35 m of n-butyl Iithium sol ution,
3.7 g of the title cgipound was obtained as a tan pomaer: mass spectrum

(el ectrospray) me) H 292.8; 2M+H S84. 2 Exanple 54 30

7-13-Chl or o- nr c~ox~t) 44- chl or o- 6- net hoxv- qui nol i ne- 3-dqarbonitrile A m xture
of 3.5 g (12 mmol) of
7- (3-chl or o- propoxy) -
of phosphor ous oxych
renoved at reducR

- hydr oxy- 6- met hoxyqui nol i ne-3ggarbgpitrile and 28 n
¥ide was refluxed for 1.5 hr. Ss reagent was
sud'e. The resi due was M xeg W icg cold dilute
sodi um hydroxi de anf ethyl acetate. The m xture wa tratted with a 25
conbi nation of e 6cetate and tetrahydrofuran. Thg_conbi ned extracts
were washed w t h~a sat'urated sol uti on of sodiun1bicarBonate, dried over
magnesi um sul fate) ang, filter through a short colum @ silica gel.

Sol vents were renove iving 3.2 g of the title conpound as a pink solid
that is used with additional purification. wo oaiis~s~ -91 Exanple 55
PGINS99I1 Z2054 2 8 MAR 2003

7-f 2- Chl or o- et hoxy) - 4- chl or o- 6- net hoxv- qui nol i ne-3-carbonitrile A solution
of 8 g {28.7 mml) of

7- (2-Chl or o- et hoxy} - 4- hydr oxy- 6- net hoxyqui nol i ne-3-carbonitrile and 18.2 ¢
( 143.5 mmol) of oxalyl chloride in 80 m of 5 nethylene chloride
containing 0.26 g of dinethylformam de was stirred at reflux for 2.5 hr.
The sol vent was renoved. The residue was mxed with cold dilute sodi um




hydroxi de and extracted several tine with ethyl acetate and

t et rahydrof uran. The conbi ned extracts were dried over magnesi um sul fate
and the solution was passed through a short silica gel colum. The sol vents
were renmoved giving 6.0 g of the title 10 conpound as an off-white solid
that is useWORWHMIt additional purification. Exanple 56 PCT/US99/22054

4- Chl or 0- 6- et hox~- 7- net hox~c~ui nol i ne-3-carbonitrile A m xture§ MAR720855 g
(32.6 Mol ) of 6-ethoxy-7-methoxy-4-oxo-1,4 15

di hydr oqui nol i ne-3-carbonitrile and 50 nL of phosphorous oxychl ori de was
refluxed for 3h 40 m n. The phosphorous oxychl ori de was renoved i n vacuo
and the residue was slurried with ice®ater. Solid NaHCO3 was added (pH3)
and the product was collected by filtration) washed well with water and
dried i n VByapplyh@G)milarmecthods ad descgibéd aboe 8fb can be converted 1o 86b-88b.

4- chl or o- 6- et hoxy- 7- met hoxyqui nol i ne-3-carbonitrile as a tan solid: 20 nass
spectrum (el ectrospray, me): MH 262.8, 264.8. Exanple 57

6- Et hoxv- 7- met hoxv- 4- oxo- 1. 4- di h~r ozui ngLioRs)3-xcarbonitrile A solution of
10.2 g (45.3 mmol ) of nethyl 2-am nd*5-€t hoxy-4-nmet hoxy benzoate 25 and
10.8 g (90.7 mol ) of dinmethyl® 1 d i peNhyl acetal in 50 nL of

di met hyl f ormam de was refluxed fo _ Vflatile material was renoved and

t he resi due was azeotroped wth d dried in vacuo to give the
formam di ne as a purple syrupﬁﬂﬁ-Bu yl INt hi um ( 100 mml) in hexane was
diluted with 60 nmL of tetrahydrofurRp at -78C. A solution of 4.18 g (102
mmol ) of acetonitrile in 80 nL of tet®&Rydrofuran 30 was added over 15 min
and the solution was stirred for 20 m n. The crude WO 00/t 8761

PGT/ US99/ 22054 " 2 8 MAR 2003 -92 formam di ne was di ssolved in 80 nL of
tetrahydrofuran and added dropwi se to the cold solution over 0.5 h. After
stirring for 2h, the reaction was qﬁfnc d(GH,);-X8C with 13 nL of acetic
acid. It was allowed to warmto roomterfperature and volatile material was
removed in vacuo. The residue W& Nh water and the crude 5
product was collected b i hedfw th water and dried. This

mat eri al was then washe d dried to give 7.95 g of

6- et hoxy- ?- met hoxy- 4: Nbidr olgqui bl i ne-3-carbonitrile as yel |l ow
crystal s: nmass spectrum ( osprd&le) me): MH 243.2. 10 Exanple 58

Met hvl 2- Ami no- 5- et hoxv- 4Rsret hoxvbenzoate A mixture of 17.0 g (66.7 mol)
of methyl 5-ethoxy-4-nethoxy-2-nitiB86benzoate) 13.1 g (233 mmol ) of powdered
iron and 17.7 g (334 mmol) of anmmoniumchloride in 95 nL of water and 245
nL of nethanol was refluxed f 5h. An additional 15 13.; fy i ron was
added fol | oned by requRingZF8§H§%§<h. Then an additi:malzl§9?2§)gf iron
and 17.7 g of anmogiumahl oij decwas added and ref3,uxiAg was continued for
12 h. The reactjon wa§ ] ¥d t hrough CeRinge.@nd

extracts wWRe a8t Wit h Narco, evaporRs
yield was 11.(¢" g of nmetRyl 2 20 am no-5-et hpxy-4-nmet hRxybenzoate as tan
crystal s: pectrum (el ectrospray) me)Rs M+rH 225. 9. Exanpl e 59 Met hv
5- Et hoxv-4>net h xy-Z-ﬁkhrobenzoate 25 A mixture of 1gg g (74.1 mmol) of
met hyl 3-et hoxy- 4- net ybenzoate in 45 nL of acetic acid was treated with
15 nmL of conc nitric acid dropwi se over 12 mn. The reaction was kept at
55C for 45 mn) cooled to 25C and poured into ice water. The product was
extract®ed into nethylene chloride and the extracts were washed with water
and di | sodi um RSl Ae) SRR sERRRIEH 6 Fortfa ¥3%hd] 8ireief o8 ©f

shown in Flowsheet 14 wherein Rj, G2, R1, R4, Rs, X, Z, and n are as defined
above. The reaction of reagent 91 with the 6-amino-3-cyanoquinolines 92 is
accomplished using an excess of an organic base such as triethylamine and an inert

10  solvent such as tetrahydrofuran to give compounds of this invention represented by
Formula 93 .



-93 net hyl 5-et hoxy-4-nmet hoxy-2-nitrobenzoate as yellow crystals: nass
spectrum (el ectrospray) me): MtH 256.0. Exanple 60 5 Met hvl

3- Et | hax~r - 4- met hoxvbenzoate A m xture of 24.3 g (134 mml ) of nethyl
3- hydr oxy- 4- net hoxybenzoate, 36.8 g (267 nmmol) of anhyd potassi um carbonate _
and 31.4 gweousmsiol ) of ethyl iodide in 500 nL of di nethyl f BEWHRA205aS
stirred at 100C for S.5 h. An additional anount of ethyl iodizig MARL2083 Q)
and potassium carbonate (18.4 g) was added and heating was 10 conti nued for
2 h nore. The reaction was filtered and volatile material was renoved from
the filtrate in vacuo. The residue was slurried with water and filtered to
col | ect the product which was washed -W&+ water and dri ed.

Recrystal lization from heptane gave 15.b g of nethyl

3- et hoxy- 4- met hoxybenzoate as white crystals: mass spectrum (el ectrospray)
me): MrH 210.9. 15 Exanple 61 Methyl 3-Hydroxy-4-nethox~benzoate A
solution of 30.8 g (183 mmol) of 3-hydroxy-4-nmethoxybenzoic acid and b nL
of conc sulfuric acid in 600 nL oFLOWSHEBT 14s refl uxed overnight. Mst of
the 20 solvent was renoved and the remaining solution was poured into 600
mL of water containing 25 g of sodium bicarbonate. The product was
extracted into ether) treated with Darco, dried 2@& evaporated. The yield
was 31.8 g of nethyl 3-h¥droxy-4nethoxybeanatg’ éhﬁé yel l ow crystals. 25
Example 62 N -f 5 H

2- Car bet hoxv- 4. 5- hi s( 2- pht hogggthoxv #he D

stirred solution of 13§ﬁ gl(50 mmot) of ¢

2- am no- 4, 5- bi s(2nmet hoxyet Rgxy) benzoagsg ¥ OB

was added phosphorous oxychloride (5.6 m, 26U nmol) during 15 m The
resulting solution was 30 Btated at 55C fo?‘g%m cooled) diluted with

net hyl ene chl oride) and ueated at 0C' WO 18761 -94 PCTNS99/ 22054 2 8
MAR 2003 with 200 mM of N 1 sodi um hydroxi de durinS 2 m The organic |ayer
was separated and washed at 00\M§J\W@terR1Th2/§%m b¥on was dried and

evaporated with added tol ue pregentHto pivej18.4 g of amber oil; NMWR
(CDCl,) 8 3.02 (s, Me2N). 5%& CN

1.4-Di hvdroquinoIine-5.6-bis(2£gethn%ye y)-3tcarbonitrile To a stirred
solution of n-butylllithium (44 ofZ. S 'ﬂ/ exane; 110 mmol) in 65 n

of THF at -78C was added a sol ution of acétonitrile (5.85 m, 112 nol) in
110 M of THF during 10 m After stirring*at -78C for 15 n) the m xture was
treated 10 with a solution of
N'-[2-carbethoxy-4,5-bis(2-nethoxyethoxy?%henyl]-N,N—dinethylfornanidine in
75 mM of THF during 20 m After 30 mat -78C the stirred m xture was
treated with acetic acid ( 14.3 m, 250 mmol). The m xture was warned to
25C anil stirred for 2 h. The m xture was evaporated to dryness, and dil uted
with water. The resulting. white solid was filtered shed with water, and
dried to give compoynds e teinvendsh Frpepaes by oemils Y6 b pe rephsstbass
Exanpl & Condhrtihl b steel 19wHefeifi H1) €4 K1 RARYE! REIWICHE: S8 ARk h e A

1, 4- di hy daodefinedlabowe By thelVMiagitobe réuexye oh phanbt 84 et froalcdliol 198 iR @n e 0,

30.4 mml) and 30 m  of phosphorous oxychloride was refluxed for 1.5 h. The
resul t i ngSA¥ent Absmarvelndhe MitsuaelEhreatriy capde saRye o Fompoupd 27 dae&ivkas

stirr ' [ | g6 ' car ate
ver e Siaedbrfir coiaBlf EoH BE Ofydeddl Reg AREHR oIt TN 8 B d.
washed w héemgiele , calr ited inmmoduced cantthat @gositorgi bye wiriganhs otorrksponelig
spectrum (el ectrospray, me) M-H 337.1, 25 339.1. Exanple 65 Mthvl

4- met hox v Sempaungds wiher § nB&YQFQ’Wr%lS&MP)Q%WQé&% TPAsitY ed i xture of net hyl
isovanillate (22.6 g, 124 mol), N-(3-chloropropyl)30 norpholine (25.4 g,
155 mmol ), potassium carbonate ( 18.8 g, 136 mol),

‘ Gﬁhgghylfornanidine To a




WO 00l 18761 -95 PCT/ US99I1 22054 2 8 MAR 2003 tetrabutyl anmmoni um i odi de (0.92
g,- 2.5 mol ), and 248 m of 2-butanone was refluxed for 20 h. The

2- but anone W 0®18delor at ed of f) and the residue was stirred wPROT/U§RP/RI0SAt
O0C. The resulting white solid was filtered off) washed success) yakar s h
wat er and hexane, and dried; np 90-94C. 5 Exanple 66 Mt hvl

4- met hoxv-5- (3-nmor ~hol i n-4; y1- propoxyl | -2-nitrobenzoate To a stirred

sol ution of nethyl 4-nethoxy-3-(3-norpholin-4-yl-propoxy))benzoate (30.9 Q)
100 mol ) in 100 ml of acetic acid at-23€ was added 50 nl of 70%nitric 10
acid during 30 m The solution was heated to 45C at which point the
reaction started and was sel f-sust FHPWSHEET A%t tenperature. After a total
of 1.5 h at 45-50C the m xture was cooled to OC, treated with ice-water and
240 g ( 1.75 nol) Q(Eggqi assium carbonate, and extracted with et hy, agetate.

The extract wdd whshet" with watgey dried, and concentrated o give a yel | ow
solid, np &8 xON

>CExanml exdyé Néé%\t_l PPhg G @
2- am no- 4- me -1 3- = I A =~ || benzoate A
met hyl  4- 1 Y= ( 3- O ph@lei-Ry (it RPOXY) f'f‘i-""rqif':{%%éhzotehl(32.5 g,
91.7 mml) in&10 m of nethanol &nof 220 m of ethyl acetat® was 20
hydr ogenated at 55 psi in the presence of 2.0 g of 10% Pd on car bon
catal yst at 25@% After 4 h the nmixture was filtered, and th¥ filtrate was
evaporated to dryness. The residue was recrystallized from acet one- hexane
to give a tan solid) np 78-82C. Exanple 68 25 Ethyl
2- (di met hvl amigiongt hyl eneani no) - 4- met hoxv- 5( 3- nor phol i n-4~1 § ¢

1

pr opoxy, ~I(p1enzoat A?,gl xturgt OJ’N:ITEEQ{J PPh
- - =l = = 0

G
2- am no- 4- e A ) ). benz« (6. 1
and di net hy Fde di npt Hé{'-w%&\;@'.a% 25 m ﬁgd&%%}k‘% edted at 100C
for 1.5 h. "Al'll volatile material's Ke evaporated off directRy at 70C 30 to
gi ve a syrup; Rtess spectrum (el e@frospray, me) M-H 380.5. WO 00/ 18761
PGINS99I 22054 g,a ~ 2003 -96 Exanple 69 i 98

. 4- Di hvdr oqui nol i ne- 7- met hoxv- 6- ( 3- nor phol i n- 4- vl - prc~poxvl | - 4- oxo- 3
carbonitrile 5 To a stirred solution of n-butylllithium(17.6 M of 2.5 M

i n hexane; 44.nx yid 26 M of THF at -78C was a sa solution of
acetonitrile zrzwl.mé%xrq?), 45 mmol) in 44 m of ﬁiHFZ'ufﬁ?“n)S 10 m After
stirring at - PYEEIE PR the nixture wa
et hyl 2- (di metbydngpat gepmed tiel eneani no) - 4- net (3- nor phol i n- 4-yl

pr opoxy) ) benzeete—~+—6—e—20 m’rﬁf‘)’wl" Falkrp during 20 m After 90 m
at 10 -78C the m xture was treated with carbof di oxide while warmng slowy
to 25C and then evaporated to dryness. The residue was partitioned with
n-butanol (200 m) and hal f-saturated NaCl soffution (40 m). The organic

| ayer was separated, washed with saturated NaCl solution, and evaporated to
dryness. The re i | i b4 LT J i i i 0g
acetone and net Eg!?\%la?g??ﬁiglggﬁé%% 5*% r{:e}%ﬁ? lcl)ﬁgf&\%gﬁé a}‘egé]éég\lg’:t%) ? réf)%éel Lprg

255- 260C. Eompmines 76f 4hi€hinvemioh nkdthoxy -t (apphad gbovarioud - intermediate 3-

r~l -~r~px~))-quinoline-3-carbonitrile A stirred m xfure of .
1, 4- Di hydr 6%?&%HWPPH%€S7%W§!)X§‘- ¢ (the nBANNGPMAOUASS| Of thiS invention. These
manipulations refer to the substituents R1, G1, G2, or R4 that are located on the 3-

atedCM th a sol ution of

cyanoquinolines shown in the above Flowsheets. Some of these functional group
manipulations are described below:

Where one or more of Rj, G1, G2, or R4 is a nitro group, it can be converted

10 to the corresponding amino group by reduction using a reducing agent such as iron in

acetic acid or by catalytic hydrogenation. Where one or more of R}, G1, G2, or R4 is

an amino group, it can be converted to the corresponding dialkyamino group of 2 to

12 carbon atoms by alkylation with at least two equivalents of an alkyl halide of 1 to

6 carbon atoms by heating in an inert solvent or by reductive alkylation using an



20 propoxy))-4-oxo-3-carbonitrile (4.75 g) 13.8 mmol)) 0.10 mM of DW, and
55 m of thionyl chloride was refluxed for 3 h. Volatile matter was renoved
by evapor atwornoas7’a30C) and the residue was stirred at 0C w t lrGr/msmbeose of
met hyl ene chl ori de and water containing potassium carbonate tQ@ giMAR 1908
9-10. The organic |ayer was separated, washed with water, dried and
concentrated to give a brown solid; mass 25 spectrum (el ectrospray) me)
M+H 362. 4, 364.4. Exanple 71

4- Chl or o- 7- et hoxy- 6- nmet hoxv- qui nol i ne=¥ earbonitrile Mxed 122 ng (0. 50
mol ) 7-ethoxy-1, 4-di hydr o- 6- met hoxy- 4- oxo- qui noline-3 30 carbonitrile and

2.0 ml refaliehgdee ¢fhllordiode wattwh NMloraidarddent reguaisy adgene SveR" a® 3éadium WO
001 18761 -97 PCTNS99I 22054 2 8 MAR 2003 Added 218 ﬁg (2.5 mmol) oxal yl
A§ R

chl ori de &mquohyd(lée 19herenene) ormpre & Riv €d G2ePh r@nthwegrowpx i
chloroforman stirred,in s turateds d|u |carbonat unti |

Separ at ed “Fhy®t s Qé‘r’fﬂ ?ﬂl'é)d ?g%‘HTeéBO ﬂ’é’él%fm"%u afe@?u%‘hl B}édasol vent
and dri ed dbﬁ‘xethg ApeMi §ih Ll hotdh mbrbﬁ\mesml drineAB®ReRPEC by WBMR! ®RAT OSPr ay
me): 5 264 8. Exanple

7- Et hofy- pmdmm@htﬁr@en@tm@xwlmooxgolq@mn&rhen@oae onmeoniof Rl &1AGedrs54. 0
( 135 mmo n-butyl lithiumto 150 mM THF and chilled to -78C 10 under N=.

Added dr of¥fi SATo¥BIN0BTPN I ¢A0 be ganysrted fesh«?rﬁemsx)ae@fl&rﬁllsbflwl@nm%o m

THF. Stirr n of 64, 2 met hyl
4et hoxy- 5“%%?%‘3“1%’%{ §§h~§{‘%ly@qﬂ§ﬁlg§%$ﬁ R,k :Sl 3 %z%%? Aome By r#‘ € THE
dropwi se gy#tioR Qvith anutaﬂ@muuehylsémona@rau&n?lshrwﬁ ladhlor17c§Cor Ankyagisdifory M (193
mrol ) acetic acid and warmed gradually to 25C After .5 hours, stripped

sol vent, $hlgridecigspestively; fuen Werthsoheans psing @ baé@t@wlmm@sasamﬂwmeu n
vacuo,lggg%;w@%e ieheSle She BPIOY'oP X1, G1, B or P K M) 1885, BEFGe ™ ©)

4- et hoxy- Soawdrfa S Rio I ure of
15056 & (08 9‘“‘%“&*%&“‘?%9% e R Bl

( 100 rmnlvylth\pm ctlurealhlw dfcfmnal«yldmldc reftlhipl G carbah atomss brebeatigtio anGOGt under

N homr s SpvEY 30U Sedhstivd alkyudsion kine B oRite GhE O e 0 AP AL A

gi ving 18-ré’dhl~1r@ SenO5ERN d%rs@mihnﬁ?'dn@boﬂm,ﬁ&uﬁ%% profit ceventsuels S dMteflof) : 25
MrH = 281. 3. nple 74 Met hg\: am ne-4- et hoxy- 5- net hoxvbenzoate A m xture
I

of 241310 a@;cobguosrrnmrqs thetenl; Wheretane oy meprenef Bax §412G3i oF Badhhidnosy, 80 15. 81
005 Fg%gm) blerc%rﬁvgnggj 1o thezér)orrze%pgndglffg? %]k%)h?)xﬁ%\% g{:n 1 Cg] car l)r(lj eatom 3gy i Vo

reaction with an appropriate carboxylic acid chloride, anhydride, or mixed anhydride

in a inert solvent using pyridine or a trialkylamine as a catalyst. Where one or more of
R1, G1, G2, or R4 is hydroxy, it can be converted to the corresponding alkenoyloxy
20  group of 1-6 carbon atoms by reaction with an appropriate carboxylic acid chloride,
anhydride, or mixed anhydride in an inert solvent using pyridine or a trialkylamine as
a catalyst. Where one or more of R1, G|, G2, or R4 is hydroxy, it can be converted to
the corresponding alkynoyloxy group of 1-6 carbon atoms by reaction with an
appropriate carboxylic acid chloride, anhydride, or mixed anhydride in a inert solvent
25  using pyridine or a trialkylamine as a catalyst. Where one or more of R1, G1, G2, or
R4 is carboxy or a carboalkoxy group of 2-7 carbon atoms. it can be converted to the
corresponding hydroxymethyl group by reduction with an appropriate reducing agent
such as borane, lithium borohydride, or lithium aluminum hydride in a inert solvent;
the hydroxymethyl group, in turn, can be converted to the corresponding halomethyl

30 group by reaction in an inert solvent with a halogenating reagent such as phosphorous



PGT/ US99I 22054 2 8 MAR 20 water, and 350 m nethanol was heated to refl ux
under N,. At both 3 and 5.5 hours added the sanme anmount of iron and

anmoni um chl ox i enoved heat at 6.5 hours, added ethyl ac

sat ur at ed sggéhﬂfkg?‘?ar bonate, filtered through celite and se?%"?se:a;i%/er S.
Washed organic |layer with saturated sodi um bi carbonate, dried WARL
magnesi um sul fate) stripped solvent, and dried in vacuo, giving 17.594 g of
pink solid: : mass spectrum (electrospray nme): MtH = 226.2. Exanple 75

Met hvl  4- et hoxv- 5- nmet hoxv- 2-ni trobenzogge 10 Dissol ved 5.00g (23.7 mmol )
met hyl 4- et hoxy- 3- nmet hoxybenzoate in 25 nl acetic acid under Nz and added
6.1 m (95.&) rmﬁl )l 69% ni %ri C aeglhy dI’OBV\,i se ovsr 30 n‘itnulhes. Heated to 50C
for 1.5 holP&oHE BolVed BIFETEL nEtoHP: 5 PPOSPAREULPENEHIPTI% AYBNE fashed
W th di | ut gng@etieuiy Yol XIhden Ayl aitug cArd B¢ aehiiba Qughamagpepiism
sulfate. Strip egmsgll‘vepr)\t_ anmm@%\%\}acﬂo, qi v%ng S. 268 ofg%lf6 white 15
sol i d: nasecid ghloride,nanhyidds, o5 Ipixad aphedridenm [n-ing solgentmysingppyidise peahv|

3887 g (ZPANNRE AT B Eafo 80 e dhe Doincnts, b G Taleateh Wi B 506" ©
mol ) &3 hytoridagoniengvakanepbrymédyll @Rupupders Marboftai@ns meﬂc@)omﬁw and

renmoved solids. Stri pged sol vent) and partitioned between water a
net hyl ene gWNPOf de/ capon pioBS. shilkrraylexymehyl ghoupofilaé gatbogialomy Whergs g of

white solidg; S L M3 . |

7- Et hoxv- ﬁ%ey%xgle_ @ﬁ?ﬁgﬁ T%ggéggﬁﬁgﬂ% maf(lgq?ee&)ﬂ é}&ﬁ?g&oﬁe %nvge rtg C}éo ol ) of
3- et hoxy aﬂkbkﬁﬁetﬁﬂdgr&p?{)fgz-(ﬂ@arﬂm)'alor@i bytdaﬂla&%mxmsgm h@RE)vith a
cyanoacetate was heafed in 90 nl of Dow her-at 140C for hours. To this
m xture wasodiuidetkoxbie i anmensaiveat. Whitre onel artreon ofidl, $81.rG2doraRdel i80
refluxed under nitrogen for 12 hours with periqdically distilling out the

el i mi nH eqhalopgshyhgrogP el cambe eqnveried &y s ammomethyl gRup ol lkylaminomethyl o
. . g
m xture V"aﬁroﬁngJf%rc HoR A0 @Hpﬂﬁgdimmggﬁ&%&k&hoﬁ%@ﬂa ﬁg?-lli‘&géga!rﬁﬁgm n

washed wit xane. The crude soll treate anol and

t hen filtebpdispacings ¢hed h8ldgen aitorhr with amhonia, ramiInaye ©F raeoordahe atmines pr ay,
me): MrH 214.7. _ 5, Exarrgl e .78

7- Et hoxy- ATaSRRAHYRY: .47 PR SOIYPMo) | ne-3-carbonitrile To a suspension of 5 g
(23 mmol ) of 7-f H&Biﬁorﬂl@ﬁférxﬁéﬂﬁo@yhgﬁégib&?h%s%?&' %?ﬂe' £nhmbrOofMpatétt

trifluroacetic anhydride was added amoniumnitrate over

e
a peri b3 ofpm@ichvenss that desonba engibods ubas. aex ossful derhyhl iptepareiton @fothed at 10
reduced pressure at ... The. resj.due stirre ith 300 Ml of .water. The
ol 1 was EarpaleloraRT i elidd MRl aRre i stried Uy FlerdraalR it (1
sol i d: s sertdif QuindBolRk eGey Q8P GRY  appli€abldidthé Sfteshratotp P berresBordingly
4- Chl oro-7-et hoxv-6-vitro-quinoline-3-carbonitrile A mxture of 3.45 g ( 13

mmol ) of 7SwasHBYSA Fcxgnnguinpliges,ifhe £hguicedprosedwendessribed in ke appBeatign( 26

mmol ) of p S t l.or| _ .Of. . v ride
was refl uxgga%gg%ih%a@r%s} @ﬁégh&e&%ﬁ g’g\?\saégagéud?éelgﬁ%?ﬂﬂﬁégg%3%#@%ﬁe solid
was cobRfectmentidhevhedin R W, disser Rgchre fallé'mﬂ?amjrlamfnoe foyps. 2hheackedndital and
washed with cold diluted sodi um hydroxi de sol ution. The solution was dried
over magnegprasadwes flescabedhin thel applicatianhWEr§h339800dn b used ite prepare theke

sol vent was_rennve

(el ect rospF&%quY‘Bﬁ" i‘}\ili: 5 12a?els l%gg@gﬁ%ﬁgvéghéﬁm%%}sgﬁﬁﬁi%%am
o et hoxy- ATHqNEalk ! B Tht Shinilar hidebnfes dScribefl i (e PAsIWO.

cyanoacet abé338%9 temabedised td Ghepdre ahe Besyahequimdlint 20E€rmediaey arsad ghtthisnd 180C

for 20_hours. To this mxture s added 300 m_ of Wt her . .
2 invention wherein R1,L61, 69’3 or are alkoxyalkylamino groups. The chemical

procedures described in the application WO-9633978 can be used to prepare the 3-
cyanoquinoline intermediates used in this invention wherein R1, G, G2, or R4 are
aminoalkylamino groups. The chemical procedures described in the application WO-
9633977 can be used to prepare the 3-cyanoquinoline intermediates used in this

30 invention wherein R1, Gi, G2, or R4 are aminoalkylalkoxy groups. Although the



30 The solution was stirred and refluxed under nitrogen for 12 hours with
periodically WO 00/ 18761 - 100 PCTNS99l ZZz054 ~ g MAR 2003 distilling out
the elimnated ethanol. The m xture was cooled to roomtenperature and the
solid was ogbloegs7efl and washed wi th hexane. The crude solid \wegniso§sdees
with boiling ethanol and then filtered to give 12 g of brown iglwzwss
spectrum (el ectrospray, me): MtH 245.8. 5 Exanple 81

4- Chl or o- 8- met hoxv-6-nitro-qui noline-3-carbonitrile A mxture of 4 g ( 16
mmol ) of 8- Met hoxy-4-hydroxy-6-nitro-quinoline-3 carbonitrile, 6.66 g (32
mmol ) of phosphorous pentachloride, argb-15 m of 10 phosphorous oxychl ori de
was refluxed for 2.5 hours. The m xture was diluted with hexane and the

solid was, v ; ate and
nashed i Fiove JRE Appllcons gk Erite TomiobRRL Bfere tne MitGied ey 2651 %%, 24
over magnbaielbees intfatueed noitofthe ﬁeposnhoh tof auglinazoling] thé sand clemigey canlbe

I t d 2. 05 ft lid
o] LEr oSN ol g oAl el 0S8, g

4HXdroxy r t%ﬁ%( rbonitrile A mxture of 4.82 g of
met hyl &gﬁ%urgfn%rekﬁ% xXya gg?* sgmﬁ% 5‘ m of N, N 20 di net hyl f or mam de

di metmll acet al was refluxed for 18 hours and concentrated in vacuo. The
crude am di ne product was used in the next step w thout further
purification. To 25 m of tetrahydrofuran at -78C was added 17.6 ml of 2.5M
n-butyllithiu S. o] i

tetrahydrofurzr:ln2 dcgéﬁsgir}%%w%ge% ﬁévﬁﬁﬁbuwg}é\;\/ggﬁ%ap ?ndnggf'&%SC for

15 mi nut estandaﬂerphmadongm tedt proceduidsdehafBhaivete than tRd coinpeiinds of this
tetrahydrof uran was added_dropw.se. The_m xture was stirred at -78C for 30
mi nut es, YERHCN possesspignifieant acuyitasinhibitpaeel protin Ayresine kinaseasd gy med t o

: | | ect ed,
B N e s S e T L
00/18761 tekOﬂroEEHﬁtﬁQﬂieZﬂﬁﬁmuﬁdBoMR id0&iion are therefore useful as antineoplastic

trimet hox | i ne- 3-car bonit as a sali 28 C (decorrposed) mass
spect rum %%q%é%t heLBSLPFOCEUERS US FP @iﬂiﬁob@ea%ggféng% WE below
4-Chl oro-6. 7. 8-tri met hox~qui nol i ne-3-carbonitrile A stirred m xture of 1.30
g of 4- hydroxy 6,7, 8- trlrrethoxy qU| nollne 3- carbonltrlle) 10 rri of

lof Epids s Jinasy BinAmE

for g m nut es and evaporated freeof voI atile matter. ThereS|due was
stirréd with 20 M of 5% methyl al cd¥8¥DEn ethyl acetate. The product was

col I ected 10 aR@?x‘éﬁétﬂﬂl\Ieoteﬂ' ééﬁnﬂﬁu%as We®d evaluated for their ability to inhibit the
4-chl oro-6, 7, 8-tri met hoxy-qui noline-3-carbonitrile as a solid, np 161-1b3C;

mass specph@ﬂph()&la)tnom ef thethm@432xduExdnp|1@pgde substrate catalyzed by the

2-1 Di net hyl ~| t h t
At o o e AT bERTR TS feBentor kiR T AORE Sl B RSB b ©
Azadi Ard - IT:

5030 1o oamsteq 'ﬁ‘%‘%&?‘?ﬁ* o e e gLy Shiealh a0y giYo The Yhayhe usddin pﬁm

refl uR@d fhis tesg pmgdweandhe:bh%ngmbpmplanmwémamw EGERy éstagombinast added

was. addeq ROV PHRERIRSE i e fipdE ol e BERRCRBNA fiad00

The produaiingscidsg45eCt 188 pregkded lbg(L'iétOAI?l'-(‘H@s)3 SI8 cgliofn 100 mm plates were
2- (di met hyl ami no- net hyl| eneam no) - di et hoxy- benzoi c aci d, net hyl est er as

a solid, wfeded ggen meisel 30 mfwicaknangioellarvesre orvesigd Aok post infection. A
cytoplasmic extract was prepared using 1% Triton X-100 and applied to Ni-NTA

25  column. After washing the column with 20 mM imidazole, HCEGFR was eluted with
250 mM imidazole (in 50 mM Na,HPO,, pH 8.0, 300 mM NaCl). Fractions collected
were dialyzed against 10 mM HEPES, pH 7.0, 50 mM NaCl, 10% glycerol, lug/mL
antipain and leupeptin and 0.1 mM Pefabloc SC. The protein was frozen in dry
ice/methanol and stored -70°C.



Exanpl e 85 25 4- Hvdroxy-5. 8-di net hoxy-qui noline-3-carbonitrile To 12.S m
of tetrahydrofuran at -78C was added 8.8 ml of 2. 5Mn-butyllithiumin
hexanes. Then |.18 m of acetonitrile in 25 m of tetrahydrofuran was added
dropwi se. The mi xture was stirred at -78C for 15 m nutes. Then a sol ution
of 2 (di netwoloditsn6d- net hyl eneam no) - 3, 6- di net hoxy- benzoi ¢ acR@/HERPINMSt er
in 62 m 30 of tetrahydrofuran was added dropw se. The m xturzg w&R 2003 rr ed
at -78C for 10 WD 00/18761 - 102 PCTNS99/22054 2 8 MAR 2003 m nutes,
then warned to roomtenperature in 15 mnutes. Acetic acid (3 nml) was
added, followed by 200 mMl of water. The product was col |l ected, washed with
water, and dried to give 1.S7 g of -57-

4- hydr oxy- 5, 8- di met hoxy- qui nol i ne-3-carbonitrile as a solid, np 300-305C
mass spect rum (TEb) comppundd 280 068d. imoExanmgthGStock solutions in 100%

4- Chl 8-d h 3- h t 30
of a- nyar Simetyiaiteds AStSR PG 1 Pertiiani stk selpBimve e SoBhor ous ©
oxychl ori ggs w'i‘ﬂﬂdl(ﬁ)?grmSO)BnJ‘h}Nndée'Fﬁil?defu@éd%”lh@ede‘éﬁ‘éd e6iderr@dbnlRichor 10

m nut es and evaporated free of volatile matter. The residue was stirred
with 50 nHBPEva.tfﬁarGﬂ'hMMEREB:DHWa@ collected and dried to give 1.74 g of

bR 9502 SR LTSS o S She a8 17O
2-(di neth | ut
(di met hylepd RiTes BacheRer ok: véelﬁpﬁaee?rb_qf%*agg%go mrg{.?)@fl%ﬂzg@[eﬁflﬁo ution

of nmet hyl am no- 4, 5-di et hoxybenzoat e of DMF at
0C was addﬂuhqrhmstﬂmlvaEPESypI'ﬂ baifdefigd. @ac.ndf) 1:2D)nifbis)wallaliongd 16 sin - The

s i but G U 50 A 7o Bp VL BY b e o6 3 Pt o LEEWILINS G0
of precook&%di\'/léu &dJIJé'Bd?f’e?”(?%‘{ﬂg‘?\) ZBQEL 5P’]%:Elzﬁﬁd 95 92 ©. "I%\ég- éﬁ?ﬁand

separated an ed at 0C wt wat er sol ut1 on” was

conceng r awag allowed weruarfon 00 @iiin @t koonNMm ferhdite, Ind8vas. foNGwed bzpdring2the Exanpl e
88 1, 4- Di hydroqui nol i ne-6. 7-di et hoxy-4-ox~-3-carbonitrile To a stirred
sol ution SRUTE-MOIHTYE Pite Rraskt PBY filler,pansts. Ahe filfer dispe Warrewashad ng| Withn 25

of THF at d f i ( 1) in
44 m of ‘?l—?@?url né’zﬁg ﬁ% ?ngrjltoh n'l |W8§gé&%g%dfﬁg %g‘%’%ﬂ%@[ﬁ%ﬂ%re was
treated wcoimter. 30 sol ut| on of et hyI

2- (di net hyl am nonet hyl eneam no) - 4, 5- di et hoxybenzoate (5.83 g) WO 00/ 18761
- 103 PGI/US99r 12054 2 8 MAR 2003 19.8 mmol ) in 30 m of THF during 30 m
After 30 78C the m xture was ated wt (I00 mmol) ol acetic
acid é%d Re entt ed to dryness. Théﬁﬂ%l due m%rﬁged in water, apd the
resulting precipitate was filtered off) washed with water) and drieg to
give 4.0) g of off-white solid; NVR (DVBO db) d 8.58(s, 2-H). 5 Exapple 89

4- Chl or o-{6. 7- di et hoxyqui nol i ne-3-carbonitrile
1 M HEPES (pH 7.4) 12.5 mM 50 uL
20 |10mM Na,VO, 50 uM ~ 20ul
IM MnCl, 10 mM 40 ulL
1mM ATP 20 uM 80 ulL
25
*P-ATP 2.5uCi 25uL




In the manner of Exanple 64 treatnent of

| , 4- di hydr oqui nol i ne-6, 7-di et hoxy-4 oxo-3-carbonitrile wth phosphorous
oxychl oride gave the title conpound as a pink 10 solid) np 170-175C.

Exanpl e 90 2-(Di nmet hvl am no- et hyl eneam no) - 3- net hoxy_benzoi ¢ aci d net hyl
ester A red¥O0¥m761 xture of 5.0 g (29.9 mmol ) of 2-am no- 3- TBCRANSH/ 2864 01 C
acid in 25.0 15 nL of DMF-DVA was heated at 100-105 C for 2. 52 BrMARa#3t hen
t he sol vent was renoved to give a red- purple viscous oil. After standing
in arefrigerator, the oil solidified to give 5.8 g of the product as a
red-purple solid in 82.8 %yield, mass_spectrum (el ectrospray, nle): MH
236.9 20 Exanple 91 1.4-D hydro- 8- metheB-tv- 4- oxo- c~ui nol i ne-3-carbonitrile
To 35.0 nL of THF was added 26.6nL (66.4 nmol ) of n-BuLi solution during 5
mn at -78 C Thetihlabionrdaedforakptesemativescomisbanids of tlelinvemionfar8 sidwmrl (67. 9

mol ) of f _THF. during 10 mn ich tinme the sol utjon becane
white 25 ggé’b"e‘i‘?sf‘oﬁ&? J?‘P Iﬂéﬂ)b‘c}ﬁ tralion; of tesircomppyngnepdsd to raguee 1o t he
suspen5|o

>- (Di ot hiia %}%a"g’g?g@h%@ %erp?g?‘%ééz‘?%&@%%ﬁ AR ?IIWEPHS’M‘”&E‘? 8tin 45
L of THchMEblﬁlﬂi 34s mbﬁ:rm&fed fohan 1e.0ihree AfférenSédncentfitidhs) afd the/ §Chp duri ng
which time the m xture gradually becane clear. The solution was quenched
with 855 whluofwas@eluaEddreradhe dosegresporsk catver r'The3® inhibitsan waeevaiwaledvar ned
to roomte éla}(gf . ALt er 1m)st of the solvent was WO 00/ 18761 - 104
PCTNS99/ 138%41% m%vapor ated, the residue was diluted with cold
wat er. The separate solid was coll ected by filtration and washed with

wat er. After drying %r]n%ﬁg%g,_i@ L@ﬁ%%ﬂgg?ﬁ,ﬁc%ﬁmg(% gProduct as an of f

white solid in 77.6 %of yield, m Ss spectrum

(el ectrospheye CPMEdFughislin?Qditsl ob cENREPee nﬁﬂuté el 1@ra0mﬁnt63?tdi?i@ésmg the

-gl ~~' ~nol i ne-3-carbonitrile A mxture of 3.8 g (19 mmol

1, 4- diby damodaneft fadiojabled ATP((yi 33®) iineorBoracdmmo thei RR- SRCIpdftidelsubtrate
phosphorous oxochl oride and 5 drops of DVF was 10 refl uxed for 0.5 hours.
The ni xt ub¥ %@@@&ﬁé@&?@ant"&eﬁwﬁegstemramrpeﬁ the prssercerpidasicemponed sol i d

was col | egl Pd 'wa‘cgnd“m% Eul‘fzﬁ.{n‘ﬁ &dnﬂbg.t Ep ﬁ&eﬁu‘bﬁrmﬁ%ﬁé‘%?'cﬂﬁﬂ@ F‘”d od

extract ed sever a ace organi € yer was

over sodi Witha! A GvaANg ﬁdrﬁﬁ&r rais{rfguake anidth Qf ﬁuﬂola%dg@l'rp Fé?ﬁﬁpﬁ of

t he solvent gave 3.8 g of 4-chloro-8-nmethoxy -quinoline-3-carbonitrile as
an of f vmm.rpmhnedl into thd RIR}S%Q/pqncde subsats (hycthe enzymee efter 93 priaytes at e) :  M+H

219. 1, _Ex 93 4- Ch| /- th | 3- trile. |, t,h
o Exhipl £oBR eRBEH iGN B SESeHEIPR ot RS MPEE Dy audsepages T

car boni trich@ntygt I‘rhemh@m&sw%yfdﬂ&wddﬁrqa%a&modﬂdt écﬁn&o@%em 953 a tan
solid; mass spectrum (el ectrospray, nie) anpl e 94
ATP 1n the absence of the enzymatic reaction. Wherc 11 was poss1ble to determine an

ICs(Q value, this is reported in TABLE 1 otherwise the % inhibition at 0.5 uM

concentration of test compound is shown in TABLE 1. Multiple entries for the same

20 compound indicates that it was tested multiple times.



7-benz_yl oxy- 4- hy_droxy- 6-nmet hoxv-qui nol i ne-3-carbonitrile 25 To a stirred
solution of 26.9 m of n-butyllithium (2.5 Min hexane) in 50 mM of THF at
-78C was adW&00a8EI5| il of acetonitrile in 20 mM of THF dur iPeF/US99RA3054
After stirring at -78C for 30 min) the nixture was treated w the IMARg2063
L17741-150 (B. Floyd) in 20 mMl of THF during S min. After 15 mn at -78C
the stirred m xture was warnmed to OC for a further 30 mn. It was then
treated with 5 ml of acetic acid, 30 warnmed to 25C and stirred for 30 mn.
The mi xture was evaporated to dryness:3%nd WO 00/ 18761 - 105

PCTNS99I1 22054 2 8 MAR 2003 diluted with aqueous sodi um bi carbonate. The
resulting off-white solid was filtered, washed with water, ethyl acetate
and ether. After dr ingi, 4.5 g of .

7- benzyl oxy-4hydrT@$gLE- rankibitioryef BGF-R Kinase(rpenmbinantengymelbt ai ned as an
off-white solid, dec_>255C ; mass spectrum (el ectrospray, nfe) MH 307. 5
Exanpl e 95 7-benzyl oXAmpieh R x Yelnhi @d).3

stirred& suspension of731 g of 7.Benzyl oxy- 4- hydr oxy- 6- met hoxy- qui nol i ne- 3
carbonitrile in 10 mM72f nethyd.ede chloride was added 5 m of oxalyl
chloride (2Min 10 ngtghyl ene ohbpri de), and 2 drops of

N, N-di met hyl f ormam dg The m xtiype was rgfluxed for 20 mn and to it was
slow y added aqueousgpodi um bi cgiponate 4intil the bubbling ceased.

Fol I owphg separatiomg@f the laygrs, the ?fganic | ayer was evaporated to a

[

smal | "vol une, then sed through a plug (8f magnesol . Elution with 50 nm
nmet hyl ene chl ori de, | | owed by evapor atl n provided 0.6 g of 7-benzyl oxy-
15 chl or o- 6- et hoxy- nol i ne-karbonittile as a pal e yellow solid, np

282- 284C;, mass spectHem (el ect rsdray, m®) M+H 325. Exanpl e 96

4-(2.3-Di hydro-1 Hi¥dol - 6-yl arftlho) - 6. 7-@i et hoxy ~ui noline-3-carbonitrile
20 A d6l ution of 400126y ( 1.44 .A%) of

4-chl oro- 6, 7- di et hoxy68qui nol i ne-13-carbonjtrile and 258 ng (1.88 n\V) of

6- Am noi ndol i ne di hyfd7ochl oridesjsalt in 49 nl of ethanol was refluxed for
hours. To the warm spfquti on wassjadded 1 {4 of 1M sodi um carbonate and the
sanpl e was heated fofg¢5 m nutes,at 10UC)gthen poured into 300 nl of ice
wat er .pgThe sol id wasyqgol | ect ed,_washed h water followed by ether and
dried 25 under vacuufy,at 80C. ;hle solid s dissolved in 50150 nmet hanol /
chloroformand dried, gnto sili alngel andg?uri fied by chromatography using
gradient of 20%to 5 5 acet one Th hexane?? o yield 496 ng of the title
conmpound_as a tan soldd: nass S?J]ectrum (%I ectrospray, nmle): M:H 375.1) np
121-124C. WO 00l 181291 - 106 >Hxanpl e 9F-7PGTNS99I 22054 2 8 MAR 2003

4- f Ber¥bot hi azol - 6- yl 1Hni no) - 6. Z=ldi et hoxvOgui nol i ne-3-carbonitrile HOJ Salt
A solution of 500 nglf0 1.8 nmV) .6015

4- chl or o- 6, 7- di et hoxys0qui nol i ned.@eL£arbonitrile and 3S3 ng (2.35 M) of

6- am nobenzot hi ozol e1§1n 15 m of1 et hanol 3pas refluxed for 3 5 hours. To th
war m sol ution was adggd 2 drops,pf concegjrated HC and the sanple

30 132 >1 0
133 >1 0
134 >1 35
135 >1 0
153 >1 14

35 136 >1 33
137 0.15

Inhibition of Epithelial Cell Kinase (ECK)
In this standard pharmacological test procedure, a biotinylated peptide

40  substrate is first immobilized on neutravidin-coated microtiter plates. The test drug,
the Epithelial Cell Kinase (ECK), Mg”, sodium vanadate (a protein tyrosine
phosphatase inhibitor), and an appropriate buffer to maintain pH (7.2) are then added

4

e



was heated for 5 mnutes at 100C, then the solid was isolated by
filtration. The solid was taken up into 20 m of ethanol and digested for 1 °
hour. The hot solution was filtered and the isolated solid was washed w th
et hanol and dried under vacuumat 80C to yield 666 ng of

4- (benzot hi W2AOABI6Y| ani no) - 6, 7- di et hoxy- qui noli ne-3 10 car boRGI/Y92348)

Salt as a tan solid: mass spectrum (el ectrospray) me): MH 39% QAR
285-287?C. Exanpl e 98 4-fBenzol |

. 3l di oxol -5-~rl am no) - 6, 7-di et hoxv- qui nol i ne-3-carbonitrile 15 A sol ution
of 400 mg (1.44 m\V) of 4-chloro-6, 7-di et hoxy-qui noline-3-carbonitrile and
258 nmy (1.88 m\V) of 3, 4-(nethyl enediox0-aniline in 10 m of ethanol was
refluxed for 3 hours. To the warm solution was added 1 m of 1 M sodium
car bonat eiehd ilnfimbiifsedisabsieate-berahinthg micrStitei welle AR isARHCGdded eninpigig ed i nt o
300 M of jce water. The solid was collected, washed with water followed by
et her andPBeSPRErVIAtPEr AS1T incubatiomithgatsay @lajgscarg washed yyithfa suitable buffer

4- (Benzo i ] = di - ineljne- 3-car jtrile as a
Can sof | e SRS FrotpRTy ey Bedudt Shidtsy oRbRE oy 1o AR Bohidasd o &
Exanpl e 9¢HRB)-Oonjuiited hniophdsphotyrosine monoclonal antibody. The antibody-treated

1H i ndazol - 6-vl am no~qu_i noline-3-carbonitrile A solution of 400 ng (1.44

mV) of 5 4- Bliesrase avasbefl again epd dhe FRE aetivitycy wdiidyal (veells g apawified as1a 88 m\)
f 6-am ngj | 4 : th

oar m a0l uATRKAGE oF defirel Uf Spiken® DRAAMGrER, Prhit BidnialpactiaWiay A 1 0°

heat ed fousdd td idendfy anhibidfi€, oft BOK pyrosiae kindse &2ti0ityl widre ithe 1@atienhe The

solid 30 was col | ectg% Wg%he_d with water foll owed by ether and drjed under
vacuum at C@rsentrangs gb ATug ghat inhigits spbstray phosphswylation RMROZpoEhe Besyltel d 448

mg of 6, 7uRiafle -4 i.ndazal - 6+ i <Ol I, 3r.garbenipkd he as a
tan soli d:0 nnstsaofs&f)ergp(relﬁ [g% eé%gg%?dg;@ rﬂrl?%a)“g}ékl)aﬂk f?ﬁ?h%feﬁfr{g EQ%BZ‘? ?ASC.
Exanpll@ 10MulGple entries for a given compound indication it was tested multiple times.

6, 7- Di et hoxy- 4- (4- net hyl - 2- oxo- 2H chr onen- 7- 5r | am no) - qui nol i ne- 3-carboni tr
ile A solution of 400 ng (1.44 m\) of

4-cht or o- Gl o R BRI i3 ERLBARE RELRrANIDR SMhe tHrafvhic HiniEl. Of

7- Am no- 4-methyl-counartn rn 0 [hOXyet hanol was rertuxed for 3
hours. Toof the VBGHreeeptdr) on was added 1 m of 1 M sodi um carbonate and the
sanpl e was heated .for i putes at .100C) the d_10.into. 300 of ice
vator: The sof s Sandt abtioeolRarR i etub kDRpPGE Bydcnde and
dri ed§nd@res¥ReUEM dbkerR8Cot @ Yhtfibflord 3dmpBuRf, with a substrate peptide to be

6, 7- Di et hoxy- 4- (4- met hyl 2- oxo- 2H-chronen- 7-yl am no) - %nol i ne-3-carbonitril
e as a taphesphprylatedhda copelymern of (glniemic acigrand, tynosie, Bu¥H: 41D, and pihee

282- 284C. ample 101, , « : . .
6.7 b1 ot nSYetpIe WREF 01 M, /and: Sosum VAGRE (2 BTOSiPoBPYTS PROSIEE, i on of
964 mg ( 3.ifHibitdy) irP4n dpprBpi94te baffér ¢ Riatheay pHBU(TID)| IATP dhdCafddivattive keand 830
mg (6.29 mM) of 6-Am noindole in 5 n of 2-nethoxyethanol was refl uxed for

3 hours. TeitheRd naPnPsollabsled AAE) dsidhen rdg toofnitidle sphnspharyatennAfer and t he

20 sagpl e, neat ' [ - of ice
et o D EBRRGEEE dibactef g berbClten L BB sribhbThr 71
dried undelie ¥y uiix@te B0Geh Qquhwfict dslzflEgied of substlaret phosphotylatidn. This

H i ndol - 6-yl am no) - qui nol i ne-3carbonitrile as a_yellow solid: mass spectrum

(el ect r ospadigactive Sprmaywasspsedoto jgntify) inbibitonscof XKPRoLyrasing kipgse activity

6, 7- Di net : 4= (yL s Hein - 8-yl ami ' i R85 o Edhd

onl Ut i on %é’lenlgc}o(lg"%%ﬁ%@l% AP RAYNRBYS Bftsitak PRSP HoIAGh By

4- chl or o- 30%.dheeésubs ybaineddbt représennrtibe vompounds af chi®itventipn( &e Gistediy of

6- am nqoi ndazole in 15 m of 2-nethoxyethanol was 30 refl uxed Jor 3 .hours.
To t h@SwarkABBE & iMultipleseritigfeforia gfvepfcomnpouag dndiration, ihoypsriesied MBlURY 18761 -
108 PGI/ Hﬁ?e%~22054 2 8 MAR 2003 and the sanple was heated for 5 m nutes at
100C, then poured into 300 mM of ice water. The solid was coll ected, washed
with water foll owed by ether and dried under vacuumat 80C to yield 738 ny
of the title conpound as a tan solid: mass spectrum (el ectrospray, nie):
M+H 345.9, np = 180-183C. 5 Exanple 103 |




4-1 1 H Benzotriazol -5-yl am nol -6. 7-di et hoxy- oui nol i ne-3-carbonitrile A
solution of 1.07 ng (3.87 mV) of

4- chl or o- 6, Wodioasaxy- qui nol i ne-3-carbonitrile and 675 ng (5PC¥USH210864

5- Ami nobenzotriazole in 1 S m of 2-nethoxyethanol was 10 ref (L;Wﬂ fﬂg 3
hours. To the warm sol ution was added 1 ml of 1 M sodi um carb@rfat’e and t he
sanpl e was heated for 5 mnutes at 100C, then poured into 300 mM of ice
wat er. The solution was nade acetic by addition of concentrated HCl and the
solid was col |l ected, washed with water6fol |l owed by ether and dried under
vacuum at 80C. The solid was taken up into 200 m of nethanol and SOU~1 of
S N sodi um hydroxi de 15 and boiled for 20 mnutes. To this heterogeneous

m xture was added 100 m of gI aC| aI acetl c acid and the vol une was reduced
to a totalMiubgen# a gsayn t enperature m xture, 500 m of

| d t ddddth t ed, wth t
ol oved by ot hid uitiFEmERTe: itﬁd’e%amo%%@e?@v&%q BPEHIERS o ame as
b I 0
Beconpos e HonHE FoupRAC SIMMLUCAGIAERIEAl TSP progitihes WACh: Shedies
H- i soi Adoph@phorylatinn| of6 a7sqm@tthmnmqmemdncrw &c@pmjmater séquer® in ghd uti on
f 400 4-¢ch - boni.tril d
305 g ( eosgap B pente AL AORRR §F ftlaive by vl Fiseo EERITBIARY Leq

for 3 hOUh&nanT(MEKeN@PIKPKQ{)UWa@rﬁz’éﬁ%seiﬂ@@Chcﬂwm reéonbilVAii OBkl ERIEPNat e
and the sanple was heated for S mnutes at 100C) then poured into 300 m of

i ce wat er (MARK) apfthe Mya@éIMé@ﬂ%ﬁiR&hmmW&m wathesubstoate OVBE peptide her and

o (T oD B MBESbERe 30 B2 prbentl S ATEP P Sha adiolabgggl 7 ATR 1 The 1
PGTNS9® zgﬁ&ﬁhay&t gﬁeeava@lcepzb mﬂaJPrml pmip&c@nmbw;%néﬂ (g?easm@r yel | ow

solid: nass ectrum (el ectrospray 402. 9
Exanpl e 1ggb d(ngrrgcrgpwya}a@p)ty@qg and counted by scintillation methods.

1. 41 di oxi n-6- vl n - 3-car tr on of
400 nmg ( 1.44 nﬁg g’gb%&chﬁug%&d&% %%fthgﬁgy qu?’no |ﬁ\gﬁg ab@onl Ft(l'and 232
ng (1. 54 (APRTPGGRR)Ben zpmtheticaMycOsubstrate, (K\KEELIIP’I’.BPLQPSIBKGOXEAI hmwl was
refl uxed for 3 hours. To the warm sol ution _was added 1 nl_ of 1 M sodi um

car bonat eT&AMDINABL EBAYHISE Uied “f?é"aPE"d’aTeSraSS A niyeien P&?“’—!“@O’é humps ERK 4 ed i nto
300 iy 10arﬂf g@ﬁ dler TiHevie! safh 3 C&tg CEJ ?535’{033555\%? Qﬁﬁk%""h{ RowabRisd ol | oned

by et her and vacuum a
4- (2, 3-Di hydao- dpprqu[atb dliqlion »wvas- Gsed anoi delivet entheli @0 hughml fopri aaingieepdincar boni t

12,25 Padehoecly dua TS SRES WWHAS SLRAR0Yse SRk rebitke 193> ™ =

H- 1 ndazol Fﬁxﬂbﬂ%@%n&n@aﬁ%rﬁ%&el@&ﬁ@ﬁh%&ﬁkﬁ%é{)%gu' noline-3-carbonitrile A
solution of 400 ny .19 nmV)

4-chl oro-6, 7- (zrmerdaowemm a&]liolm)#s ine 5@ galMoris Kinake buffer, IpH4 7dgin(d. 31 mV)
of 6- A noi ndazole in 21met hox eth nol s refl uxed for hours. To
Che el SR SIS B ARCH- 1 ThE SBPrOSHAE Kruse: AmRub@uBier dndo b sanpi o
was heat egarifle “Easrzuaw@&hatubéoﬁzﬁprobﬁae dﬂﬁﬁéﬁdfé e?»O,Q ddlivéred ke givet er . The
solid was col |l ected, washed wi th water | owed by ether and dried under

vacuum at mepgmyu@nul\@éﬂ( Grio) par ube. The inhibitor was incubated with MAPK

oozl g RN e e MAR B R R AT aSR D fpvlba ' 2

105-110C. l\r?éic ) @inik)Awas added to activate the Erk and incubated for 30 min at 30° C. _
4- (1. 4- Di oxo- . 2.3.4- t et rahvdr o- pht hal azi n- 6- vl am no) - 6. 7- di et hoxv- qui nol i n

e- 3 c2¥ bdhen shbstral ansl garoa BfA%BOWgwe@ aﬂdedrm giye a final concentration o

- ani nopnPar nySh ATEHR Hi7aB:aol S 98P 2 ST e 34 7mneTot 0 k™) !

ATP final concentration. Samples were 1ncubated at 30°C for 30 minutes and the

reaction was stopped by adding 25 p of ice cold 10 ZTCA .After samples were
chilled on ice for 30 min, 20 pl of sample was transferred onto P 81 phosphocellulose

30 filter paper or appropriate MTP with embedded P 81 filter. Filter papers or MTP



- 110 PGI/ US99/ 17054 8 MAR 2003 net hoxyet hanol was refluxed for 3 hours. To
the warm sol ution was added 1 m of 1 M sodium carbonate and the sanpl e was
heat ed for wombmsmses at | 00C) then poured into 300 m of icecwnaisesrzzedhe -
sol ution was nmade acetic by addition of concentrated HO and RiBeMaRIZB was
coll ected) washed with water followed by ether and dried 5 under vacuum at
80C. The solid was taken up into 200 m of nethanol and 500A of 5 N sodium
hydr oxi de and boiled for 20 m nutes. To this heterogeneous m xture was
added 100 m of glacial acetic acid angkthe vol une was reduced to a total
of 100 mM by boiling. To the roomtenperature m xture, 500 ml of ice cold
wat er wa ; j t et tohys f owed by
ot hor and e e O e P AR ith VS Sl sReTE0 ot
et hanol Ulhei filters or\MTBnwerechtidfkyeair rdegd deefore addBdnndf. scifitdlahband sdmpleon was
filtered and the aoliﬁ was WaShEd'\Mf?E}l et hanol and to dried junder vacuum at
80C yi el dVeF8 £OHeAfIN 1A% 4PPROPHAE SRR LOURIRR SeLeUR, £9F; Fpadings & LS01aper yum

(el ect r ol ed MbdsAhd: Tt ]|

“Di et hoxv-4-(%sngq§§’}j5-v|§’r%ﬂ%§' &Bfﬂgagi(ﬁ%ﬂyﬁg-g poyitie pRARISRARR £no enyme
mg ( 15 44ontepl;of no- stbisate- @nrrolli edrhpiry -with différent- Gorcantoativns réfl putative 205 ny

1.54 0f 5- And noi ndan .i m of, 2-met th I fl d f 3
hour o TohRsoR AT SRS rtruaderet AORBHPS (OTEY HcBe COMPOAPS A PP s  he
20 sanpl qpu@fichadbiass bth & siHuRospBAn@br KOESR)t hen poured into 30U m of ice

water. The solid was collected) washed wwth water foll owed by ether and
dried under vadiharmewt dgevasTeaptinedvas ewhi Sample wplicasts, wdredavgrageddandn 200 ni

f eth | d dto | m. T li d ' ted
From the SaAe o FEEETntEhunEa BE cBm i Masgrr Gaed ol slRRAMG ar i oo
under 1¢/ac ihibidion $Y Q@ {edt ddrepctind3has®al@flatd® as (corrected cpm_control- corrected.

6, 7- Di et hoxy- 4- (i ndan- 5-yl am no) - qui nol i ne-3-carbonitrile as a brown solid:
mass specﬁpmma(n@leé‘&nifﬁl‘)ﬁ% 409 =fpdphibiion. Ymeveyal ¢pacentgwiogsaf inhibjtor vere18761 -

111 Exa 1 4 2 . R 2003 gt .

o (2. 4 b el Yo P Be SBRcE AP MK 35 s0% inhivjiomy wese. determiped, ox -
qui nol i negraph@alipirdrhi the ddss Gesponed cafved 0 WUinhibitidt oy @h ag;gropriate

4-chl oro-6, 7-di et hoxy-qui nol i ne-3-carbonitrile, 5 274 ng (1. wf

5- Ami noi s §0BPHEAINOSRMd e Thhdesds Abtained, fornfgpresentalive HOmPoNDes @Enthis i de in
1S of ; 2- : r . | uti.on was
fil t?rl%d élﬁvggghﬁ;%s%ﬁ%@vﬂ\gg %ﬁgﬁé"\*}m&?ﬁﬂg{eﬁéﬁwg’#ﬁ %lg-g rﬁllegg%n e%/eacuum at
60C yi el dcdmpourgl; atfis ishem inkicatiar thaothe£ofipodndDvax evalydedinbsecthar aidodme.of d] |
1, 3] oxazin-6-yl am no)-6, 7-di et hoxy-qui noline-3-carbonitrile as a gray 10
solid: mass spectrum (el ectrospray, nmle): MrH 418.9) np = >270C. Exanpl e
110 6. 7-Di et hoxy-4-1 1-o0xo-indan-5-¥gyige) 9ui nol i ne-3-carbonitrile A
solution of 400 ng ( 1.44 m\V) of

4-chl oro-6, 7-di et hoxy-qui nol i ne-3-carbonitrile, 15 227 ng ( 1.54 mV) of

6- Ani no- 1- Inhibitioncofdnimasesinsent Domainicontpinirg Receptir (KRN r Bpithdial §elli n 12
of 2- pgt hoxyet hafghse\@eks, UndUWeR bR A clivaRd Frotelf KillSseM&R-EPk)t | on was
added 1 m of 1 M sodiumvcar bonage and the sanple was heated Tor 5 m nutes
at 100C, then poured into 300 m of ice water. The solid was coll ected,
washed with water followed by ethepoand driggd under vacuymaf 80C to yield

483 20 ny 0f
6, 7-Dieth - =1 = 5- =qui me-3-ca rite as a white
sol i dpgmagg spectrum (el ectrospggys M e):, Me388. 0, np = Deconposed at
263C. < 1
0.8
97 >2.5610 > 2.561 55
98 52.9872 > 2.649 25
30 > 2.6494 < 1
04

< 0.1



Exanmple 111

6..7- Di et hoxv-4-(3-o0xo0- 1. 3-di hvdr o-i sobenzof ur an- 5-vl am no) - qui nol i ne-3 25
car bonitrilwodoaeteati on of 400 ng ( 1.44 n\V) of PCT/US99/22054
4-chl oro-6, 7-di et hoxy- qui nol i ne-3-carbonitrile, 230 ng (1.54 Wt}ﬁh 2003

6- Ami nopht hal i de and 161 ng of pyridine hydrochloride in 12 ni" "0

2- met hoxyet hanol was refluxed for 3 hours. To the warm sol uti on was added 1
m of 1 M sodium carbonate and the sanple was heated for 5 mnutes at 100C,
then 30 poured into 300 m of ice wate63-The solid was collected, washed

w th water WO 001 18761 - 112 PCTNS99C12054 2 8 MAR 2003 fol | owed by

et her and dried under vacuum at 86Qablt? (wht@ludd)S35 Mg of 6, 7- Di et hoxy

4- (3-o0xo0-1, 3-di hydr o-i sobenzof uran- S-yl am no) - qui nol i ne-3-carbonitrile as a
white solid: nmass spectrum (el ect KDRoray, nkd¢): MrH 390. 1MeRiErk 280-284C. S

Exanpl e 11Example —uM —uM uM
_4~,1- 3 oxo- 1H benzof bl t hi ophen- 6-vl ami nol - 6. 7- di et hoxv- qui nol i ne- 3- car boni
trile A sofution of 400 ng ( 1.442hiR47of < 1

4-chl oro-6, 7-di et hoxy-qui nol i ne-3-carbonitrile, 23U ng (1154 nmV) of
6- Am no-1, 1- di oxobenzo[ b) t hi ophene and 161 ng of pyridine hydrochloride in
12 m ﬁL 2- met hoxyet hanol was refluxed for 6 hours. To t h80arm 10 sol ution
was adtttd 1 ml of 1 M sodium carbonate and the sanple was%f82ated for S
m nutes at | 00C, then poured into 300 m of ice water. Th8%olid was
coll ected, washed with water followed by ether and dried Ader vacuum at
80C. The solid was dissolved in acetone and dried onto si Pga gel under
hi gh vacuum Purification of the conpound was obtai ned by Q r omat ogr aphy
using & gradi ent of 30%to SO% acetone 15 in hexane. The first of the three
conponents of the mxture isolated fromthe colum was thgydesired product.
Renoval of the solvent by evaporation yielded 69 ny of, 4
(1, 1- D oxo- 1H benzo[ b] t hi ophen-6-yl am no) - 6, 7- di et hoxy- qupgol i ne- 3- car boni t
rile agopa yellow solid: mass spectrum (el ectrospray, ie)y MH 421.9, np =
15S-160C. 20 Exanple 113 4-12.3-Di hvdro-1 02
H- i ndol - 6- vl am no) - 6. 7- met hox~qui nol i ne-3-carbonitrile A s@fution of 400 ny
( 1.61 mV) of 4-chloro-6, 7-met hoxy-qui nol i ne-3-carbonitribesand 366 ngy
(1.77 mM of 6-am noi ndoline dihydrochloride in 12 ml of 82%ret hoxyet hanol
was re?duxed for 3 hours. The warmsolution was filtered 045isol ate 2S the
resul ting solidwhich was then washed with water followed B$ ether and dried
under vacuum at 80C. The solid was dissolved in 1 to ¥ nefthanol and
chloroformand dried onto silica gel under high vacuurf Plrification of the
compou was obt ai ned by chromat ography using a gradient 8# 30%to 60%
acetone’in hexane. The first of the three conponents of t m xture
isolated fromthe colum was the desired 30 product. The ¢Qlumm fractions
were reduced to a volune of 10 m and then diluted WO 00718761 - 113
PCT/ US991 22054 2 8 MAR 2003 with 250 ml of hexane. The regylting solid was
i sol at g¢l, washed with hexane and dried under vacuum at 80g,t0 give 16 ng of
4-(2,3-Di hydro-1 Hindol -6-yl am no) 6, 7- met hoxy- qui nol i ne- gycarbonitrile as
a tan solid: mass spectrum {el ectrospray, me): M-H 347.0go8p = Deconposed
at 175C. 5 Exanple |14 4-(1H I ndol -5-ylam nol -6-nitro 0.299
gui noline-3-carbonitrile A mxture of 5.00g (21.S nmol ) 0.4
4- chl o40@- 6-ni tro-3-qui noli necarbonitrile) 200 m ethanol, pand 3.40 g (25.8
mol ) 5-am noi ndol e was heated to reflux under N~ for 3.5010 hours. Renoved
heat, made basic with saturated sodi um bi carbonate and st pi2pped
04
< 0.001
45 0.06
0.06
0.09
< 0.001
0.09
50 04
100 > 72.2892 > 48,193 > 100
35
> 100



sol vents, azeotroping wth ethanol. Collected solids and washed with
hexane, theﬁ\’(‘.’s‘@il?{nl Di ssolved solids in 200 mM ethyl acetate ﬁgﬁ% rco
and filtered. ripped solvent and dried in vacuo overnight ( ) ed
twice nore with ether to renoved starting material am noi ndol e4 94% of
red- brown solid: mass spectrum 15 (m e el ectrospray): MH = 330.2. Exanple
115 7- Et hoxy-4- (i ndazol - 6- vl am nol - 6- net hoxv- cLui nol i ne-3-carbonitrile A
m xture of 500 nmg ( 1.90 nmol) 4-chl orga7- et hoxy- 6-met hoxy- qui nol i ne- 320

carbonitrile, 30 mM ethanol, and 304 ng (2.28 mml) 6-am noi ndazol e was
heated to refl ux under N-. Renoveqaﬁee@{conatt 4. hours and nade basic with

saturated sodi um bi carbonate. Stripped so "\'/'5th s) slurried residue with
hexane, collected solids and driegppgihashed pgth water and,driged in vacuo,
giving $4 pf tan solid: mass gpectrum (ghectrospray : H = 359.09.
25 Exampl e 116 /- Benzyl oxv-4-chl Or 0-6- met hoxy- qui nol 1 ne- 3- itrile A
total of 5@@ my (1.63 nM) of 53706 > 53.706 0.

7- benzyl oxy- 4- hydr oxy- 6- met hoxy- qui nol i ne- 3carbonitrile vvzlas8 taken up into 3
m of oxalyl chloride (2Min CHClI,) and allowed to 30 stapgpfor 15 mn
followed by refluxing for 1 h. The solution was all owed tgomool and WO
001 187®1 -10214 PCT/ US991 2054 2 814MB3 2003 sslaen dil uted wig h 300 ng of
hexane to give a green solid. The solid was isolated and washed with excess
hexane and dried under vacutun at 40C to yield 585 ng of 01

7benzyl oxy- 4- chl or o- 5- met hoxy- qui nol i ne-3-carbonitril e aslthe hydrogen
chloride salt. This conmpound was taken inmediately on forlthe next step. 5
Exanpl’@ 117 7-Benz~v-4-(2.3-di hvdro-1 0.5

H i ndol - 6-\ ani no) - 6- met hox~c~ui nol i ne- 3 X&fkbnitrile A sbfution of 586 ny
(1.60 m\) of 7-benzyl oxy-4-chl oro- 6- met hoxy- qui nol i ne-3 1®3carbonitrile,
560 ng (1.70 mV) of 6-Am noindolin dihydrchloride sal € and 208 ng (1.80 nmV)
of pyrjgdi nl%4hydrochl oride in 13)@4% 72- n>et4p et hanol wa Soorlefl uxed for 3
hours. Thegseaction was al | owed”t ooLdol to %%terrper ature and the
resulting gglid was isolated and uwgshed Wt gxcess ethanpl and dried under
vacuum at 80C. The resulting solid was di'gested in 300 m,pf ethanol and

t he vol umgopas reduced to 15 10Q #§g73ghe SQhiggk was i sol ated fromthe hot
sol utiasn ape the digestion procesgyiwag repeaghgd a second tine. The solid
was once again isolated fromthe hetgisolution to yield 206 ng of

7-benzyl oxy94- (2, 3-di hydr o- 1H- i ndgd.9066 y| amangdt 6- net hexy 100

qgui nol i ne-3-carbonitrile as a tan solid. i 20 TFA) Refl uxidexanple 118

4- (2, 3- Di higir o- 1 > 77.4393 0.155 > 100

H-i nd&0- 6- yl ami no) - 7- h. "ydr oxv- 5- #681Bbxy- qia36l i ne- 3-carbfhitrile To 5 m

of trifl uoﬁbaceti c acid was added72®86 ng >7-B86kzy| oxy- 3- ( 2)@- di hydr o- 1H

i ndol - 6-yl ani no) - 6- net hoxy- qui nol i ne-3-carbonitrile and tHE reacti on was
refluxed 28%2for 1.5 h. The TFA wadl-Yéhoved 448kr vacuam aH® the resul ting
filmugs ditdsol ved 8.6630

115 5.5648 > 27.824 25
> 2.7824 > 2.782
119 1.5504 22.148
40 2.2148 > 2215
125 35
126 8.3565 > 27.855 > 100
> 2.7855 > 2.786
> 2.7855 > 2,786
45 127 > 67.3428 > 44.895 > 100
128 > 79.9148 > 53.277 > 100
100
129 > 25.8790 > 25.879 > 100
130 > 26.5647 > 26.565 > 100
50 131 > 264262 > 26.426 > 100
132 > 28.0594 > 28.059 90
133 > 28.0594 > 28.059 90
134 > 28.0594 > 28.059 > 100



" WD 00/18761 PCT/ US99~2054 2 8 MAR 2003 - 115 in 7 nm of nethanol
followed by the addition of 50 m of ice cold saturated sodi um bi carbonate.
The solution was allowed to stand at 10C for 1 h. The resulting solid was
i sol at ed, WAOWd8W " h excess water and dried under vacuum at P§8. SPW%%I d
107 nmg of | 28 MAR 2
4- (2, 3-di hydro-1Hi ndol - 6-yl am no) - 7- hydr oxy- 6- net hoxy- qui nol i ne- 35
carbonitrile. This conpound was taken directly on to the next step w thout
purification. Exanple 119 4-(2.3-D hy -
H-i ndol - 6- yl am nol - 6- net hoxy- 7- 1 3- pyridin- 4-
~~1- pro~oxy) gui nol i ne-3-carbonitrile 10 To a 0C solution consisting of 2 n
of chloroforn) 1 m of tetrahydrcPbleZdeontingd ny (0.64 mV) of triphenyl
phosphine, 52 p.| (0.40 mM of 4-kwRriroxyprggy! pyridine andexl}¢ ng (0.32 nV)
of the 4- ERamplei hydro- 1H | ndol - 6-uyMam no} - gMhydr oxy- 6 uM
nmet hoxy- qtﬁgﬁol i ne-3-carbonitril e,%@ slo dded 101 ~, I (0.64 mV) of

0

DEAD. 3’hel§6eaction was aIIowed>t 9 at 0 83or 15 nmi’h a then allowed to
warmto room 15 tenperature. T@e%

£rogeneous sol ution s allowed to stir
at room tggperature for 7 hour. and ES, Mz showed no signs of product
formation. An additional 1 m of xgkorof ormand 500 nL of, tetrahydrofurane
was addediggnd the reaction was J gglggged Losgdsd hours., Onggy agai n no signs
of progluct formation were seen., Hgesy ol ugesgds t he reaction was reduced to 1
m by heati3ng and then brought upifgeesd nb Hy20 addi tion yef

tetrahydrof urane. Once the reactixmgohad cooled to roomtenperature) and
addi ti onal4B0 ng (0.32 nM) of trixphenyl phpswhine, 25 p.l2(0.20 MV of
4hydr oxypr opyl pyri di ne was added 21962 owed by the sl ow addstion of 50 ~. L
(0.321%\) 14% DEAD. The reaction odike®ly suswmd to a cl ean.ibrown sol ution.
After six hours at roomtenperature) TLC and the mass spéctrum showed the
reaction was conplete. 25 To the reaction m xture was added 10 ml of 1 N
HCl followed by 20 ml of water. The solution was extract@d five tinme with
25 mzﬁort‘f%ns of chloroform Th&4#er Padefl3was al |l owed®to stand for

t hr ee“hour® at room t enperat ure £d%%ne Pedld1g| ng brown $olid was isol ated
by filtration. The filtrate was ¥ ed % #h'%sol i d sodi u® bi carbonate until
a yell ow 59‘{ idfell fromsoluti ony, edd3e pre?f'@' tate was i ated and washed
wi th 30 excess water followed b>y 9%' ) of ~df'¢ yl et h§r and. dri ed under
vacuugxat ;80C to WO 00l 18?761 - tf PCT/ US99/ 22054 "2 8 ;NAR 208 gi ve 57

ng of 147

4- (2, 3-di hygdr o- 1H-i ndol - 6-yl am nak+8smet Doxys4- ( 3- pyryd di Rpgt- yI propoxy) - qui n
ol ine-3-cagdonitrile as a yell owoa@hdrd: pussgigpectrum (eliggtrospray, me):
452.3 MtH) 226.7 Mr2H 2, np = 100- 105C. 5 Exanple 12@Q 2. Jod hvdr o- benzof

1. 41dBOxi nso 6- car boxyl i ¢ aci d metossbs A sel pggen of 1% 6 g ( 109 nmmol ) of

2, 3-di hydr o- benzo[ 1, 4] di oxi ne-6-carboxylic acid (J. Chem Soc.) 3445,

1957) in 400 nL of MeOH containing 4 nL of H SO was reflosxed overnight.
Sodi um bi carbonate ( 18 g) was added, the solvent was refdved 10 and the
residue wdsl triturated several ti28980with BY® The wash@8 were conbi ned,
filtePdd #48% ough anhyd MySO, arxd oratedl 825 yi el d>20. 20 of the title
compound 323 a pale yel | ow oi | : m@885%pecere8@Pel ectron idplct, me): 194.
Exanpl e 121 15 7-Ntro-2. 3-di hydro-benzof 1.41di oxi ne-6-carboxylic acid
methyl est® Nitric Acid (18 nl) M&&6added®dopwi se to a%ol ution of 15.0 g
(77. 34§:||’_YD| 5 of 2,3di hydro-benzd] 2%PYi oxi ne- 6- car boxyl i c gdci d methyl ester
in 45 (%6HOA\C. The sol ution 7ﬁ_éat ed @% OC for 1.5 h. An additional 9
nL of HNO-"Was then added and Hedti wad i nued for 5 h at 70C. The
reaction vi?ls poured into ice-H O 20 and the solid pro<duc was col | ected,
washed well with H20 and dried. Recrystallization from hepppne-tol uene
yieldgg 16.8 g of the title conpound as yellow crystals: jigss spectrum

(el ectron inpact, me): 239. Exanple 122 25 7- Ami no-2. 3-¢}pivdr o- benzof

1. 41di oxi nge 6- car boxyl i c acid netdwsh; ester ghgm xture of 12.0 g (50.2 nmol)
of 7-nitraqe2, 3-di hydro-benzo[ 1, 4h@upxi ne-ggay boxylic acigd nethyl ester)
11.2 g (201 mol) of powdered Fe -apgh713. 3 §44257 mmol) of NH Cl in 175 m
of Me@hl angg 70 nL of H=O was reflywed for 9 mh. An additjional 11.2 g of Fe
and 13.3 g of NH, C was added and the m xture was heated330 for 5.5 h nore.
Finally, 5.5 g of Fe and 6.5 g of NH, Cl was added and the m xture



WO 00/ 18761 - 117 PGI/US99l 22054 .. 2 8 MAR 2003 was heated for 4 h. The
cooled reaction was filtered through Celite, the pad was washed well with
MeOH and t i ate and washi ngs were conbi ned. The sol ve r ved
and the regﬁbﬁf’é{s&é‘s slurried in H=O and col |l ected. The cr udgﬁ gﬁ@?%s
filtered through silica (CHC,) to give 9.5 g of the title co®Md2Bd tan
crystals: 5 mass spectrum (el ectrospray, me): MH 209.9. Exanple 123

9- xo0-2. 3,6.9-tetrahvdro-f 1.4l dioxinof 2.3- |quinoline-8-carbonitrile A
solution of 9.7l g (46.5 nmmol) of 7-a§5no 2, 3-di hydr o- benzo[ 1, 4] di oxi ne-6
10 carboxylic acid methyl ester and 1I.'1 g (92 9 mmol ) of di rret hyl f or mam de
di nmet hyl ‘ der N, for 6 h. Volatile
mat eri al MERT Wit h tol uene and dri ed

et 1o 0 L R G [,
sol uti on QfijsAniPin EPMI%OrmmxﬁmOonﬁﬁi‘ﬁhg‘S%{)ﬁr'ﬁ§ é‘ﬂ%%e?ém?ﬁ')ﬁ added

over 15 mn and the solution was stirr crude orXamdlne
was di ssdiouetiours a&er pihumg tmléommuawkjwdrcokddp@\ﬂs&vet b)gtdmacmmiadom((lﬂﬁ on over

0.5 h. Af#&)r{%% ri o the .regction was quenche é{ W th
134 1L " oroftglo¥er ‘GqpentianionS 40 B btk PORROEHSGIe: AFEF %ang
volatile ﬂmfr@exﬁdsuwaﬁ) feRmeymfoints2CeNPGefe fikBE wiltd tﬁﬂdnforwe%t@'aw igad W th

HBO and the crude product was collected by filtration, washed w'th HBO and
dri ed. Thstaised withnSulfarhedamine BogAfiierdwaghing wmmctﬂordaemtoeatx@.rtzbudmdyd in

Spect rum v sl iag10 nd T e s optcSCTRSI S e Byl Mg Prane ™
~-chl oro- %a&r%ﬂ&a%ﬁdltlknﬁéﬂﬂ@&kﬂgftﬂe sp@éagaed&angggoﬁaﬁmmﬂéﬁdrﬁbe’z\ m xture

of 7.06 g (31.0 mml) of WAY 170839 and 35 niL was refluxed for 3.5
h. Thi® PG celipdnstheervalls dd, s (ronrersraHots muuoﬁﬂ)@duﬁmbmaw\eﬂc@ygrgm)dwuaHoos to

. The duc h ed, |
bor 16761 RO R BE b RRITE HE wuditetes BRibH S 1
9- chl or o- By PhiliphsKtnah el 4] dinuti. rCdne2, 3nﬂ.1 @21 NoH7-1e1 BCEYORMTHAsE Idatadgrea tan

solid: nmass specwm (el ectrospr fy me): MrH 246.8. Exanple 125 5 9-( 1
H- | ndazol shewq belewdn TABLE 3y Infarmation ahaykisprae of the cell lines used in these

2, 3-el aui I f (
9-ch| or o- @&Sbrgg%d%d& a{s%%l%ﬁ%ﬁor@[@é >fi)*t"}!léquclaﬁo 3?pe0ﬂ ga(;1 lgéflméen g‘frllcfs 0.649 ¢
(4. 8815moind Hibrﬁio&iﬁsnmmdaefeieﬁcet Guitfe, ethEdeﬁ.m was refluxed under N~ for
5.7 h. Satd NaHCO was added and the solvent was renoved. The residue was
slurried with HzO filtered, washed with HZO and cold 10 EtOH and dri ed.
The crude product was boil ed with Etydfle§iltered and dried in vacuo (50C)
to yield 1.06 g of
9- ( 1H i ndaiushib@iori @(m:mr)erl:énﬁi'dmyﬂran[Meé};ldied)tiyrﬁélQNﬁn@]eqmlﬁglughaw- car boni t
rile as tan cry &!@B mass spectrum(el ectrospray, me): MrH 344.3. |1 S

4

126 6
H i % ol E% 2BO| n&%ﬁoxgg 780 D%gar W62° 87| e3;£\3lc'”b 2ure of 1.00 g

(3.82 Mo of 4-Chloro €t ho; U|no |ne 3carbonitrile and 0.609
g (4.58 nifdl ) OF06B- ami noDﬁ@Paz@H@ i nOZ’G) I@L24QJf 0B2PH was refl uxed under N~ for

8 h. Satd)fyaHCQ gp4as addgdis Sghyent g9as oo yads and the 20 residue was
azeotroped tw ce vmth EtOH The solid was slurried with cold Et OH,

col | ect ed0asHE5t wi ce Qilth PBY4and dried. R8ydt3dl 119943 i on from Et OH
yi el dgsl 01&46 Wb 6-et hoxpe 4ofsdl  1.491 3054 2.18

H i ndazol - @ no) - 7- gﬁtg?};)x#gg_& nokﬁ%ﬁe 8ar2b6gp| trile as tan crystals:

mass specf(Pum (B%ct r os
104 0.021 0.049 0.034 0.044 0. 107 0.207
105 0.235 0.270 0.281 0.411 0.853 0.375
106 2.045 1.961 >5 >5 >3 >5
30 107 >S5 >5 >5 >5 >S5 >5
108 0.352 0.342 0.294 <.0005 0.525 0.0198
109 >5 >3 >5 2922 >5 4.616

110 0.0280 0.0244 0.0281 0.0181 0.0923 0.0311



25 Exanple 127 6.7-D et hoxv-4-( 1-nethvl-2,5-di oxo-2.3.4.5-tetrahvdro-1

H benzo | el f 1.4ldiazenin-7 ylam nol-quinoline-3-carbonitrile A m xture
of° U.5 g (1.wowemki10f 4-chloro-6, 7-di et hoxy- qui nol i ne- 3- car beeiriushd/£2054
0.35 g ( 1.8 mvol) of 7-am no-1-nethyl-2,5-di oxo-2, 3,4, 5-tet raggd@ ]ZMSBO
benzo[e] [ 1, 4] di azepi ne, and 0.21 g of pyridine hydrochloride I"UXed
in WO 00/ 18761 PCT/ US99/ 22054 2 8 MAR 20U3 - 119 ethoxyethanol far S hr.
The sol vent was renoved at reduced pressure. The residue was stirred with
ammoni um hydr oxi de and the insoluble neg7erial was collected to give 0.8 g
of title conpound as a a tan solid. crystals: mass spectrum (el ectrospray)
me): MH 446.0. 5 Exanple 128 4- (Tablebt(dtdaga) - 6- vI am nol -6. 7. 8-tri net hoxv
gui nol i ne-3-carbo%{/qiql e A mxture of 0.279 g of

4-chl oro-6,7, 8-t OXy-qui nol.i ne-3-carbonitrjle) 0.147 of

6- ani noi ndi:gol e, %?020 of AWt (ﬁlﬁiﬁﬁ?\ﬁ?@(‘yﬁ%r i%ﬁfm 1 d3fererh?

et hoxyet ha V owad®Mo stirrdd urder ni trogen, ak Pef’l ux t3e3r%erature for 1
hour. The mXxtur@0888s cool0ed7 aridB3added to 100 0m460f0.38at 251 To this m xture
was added iu bonat The produ | d, washed with
wat er , andﬁﬁii ecrzlrb't(&%@gi ve 8"’5@“2“}2@9 4-( 1 TDodNE05E | k7

Hi ndazol - 6134 am A636 6, 7, 80786 MU xy- qui nol i nAHA3 cH2Bni480ll e as a solid,
nmp 243245CyyymasssspectrumsgEl, yge): M 375. 133k 15sExangl e 129

6. 7- Di met hoxv- 4- (4- et h~r| - 2- oxo- 1. 2- di h~dr o- qui nol i n- 7-yl am no) - qui nol i ne-
3 carbonitrile A mxture of 0.249 g of

Toontong: o 7- At R Vs HlioR bt e BAARP AP Kb Boidh Clindndsywhagar bost yril
, 0. g of TrorT ae) —dn nol was

stirred under niRepregentative camepdunds o miis iriieritien (1isted3Below) weas evalil@edrinxt ur e
was cool ed and added to 40 m of water. To this mi xture was added sodi um
carbonat e #B EHIY StaRdard, macqlagicaloleste progedurg yiHely maaswreddtsetbilignt® dri ed
to give 0. . . .

6. 70 1ot o5 (3 RLaof puman epidermaid qumors,  Hupan colon,carcinoma SWe20 o4
25 car boni tcell$ e(AmaerdcanoTypt, Cahure3Q6N&ctions Rockyilld, rManylande#CCh Q27 ywerd €) :
M+rH 387._1446. MO 00! 18761 - 120 EX l.Le 130 PCf/US99] ZZz054 2 8 MAR 2003
6. 7- Di et h&xQWn ip Vilge.ag eSbe Ao RPAVE7 o BAL-ELF %gngﬁilﬂ’(‘]?i(%im@‘?scgf‘f?{mitrile
A mxture Qi MAY whi iR s %7 O mhﬂ Nobidi & bhuek! €
0.237 g of 51-1;5{?7[1?4%1’2- n?ap%§{g%g£gt |é’£g{vg%ghﬁy roc O?Ar():1 é@o&%?@g&%

pyridi ne) andnilof X 066 SeIRW Y§ead ST iMBSmidel 'WREh tRHRE atdihéPHBiAss &t
reflux tenperature for 20 mnutés. The m xture was cool ed and added to 40

M of wat ebetvwrsnt89iandi2Qmg,dhevadceanwardrandumized tde Fesiaeat BOUpHdY Z1ed.

product wa I S | ) ri I 3b6. g,.0f

6, 7- di nmet hyggie?ggﬁg%ﬂ\ﬁ-cg‘ggfg@%aozo{l%-lyﬁig%‘fgg'o%(?gﬁ%t%é% ar/éw%hcdg’r@%go%f?t rile

as a sQDi deither 30,8H0] 306z, | mekg/dpecod the)corpbund € be MvAdfited I 8.2% Kiednpl e

13l 6. 7- D net hoxy-4-(2-ox0-2. 3-di h~rdr o- benzot hi azol - 6-yl am no) - qui nol i ne-3
Control ‘animals received vehicle only. Tumor mass was determined every 7 days

[(length X widthz)/Z] for 28 days post staging. Relative tumor growth (Mean tumor

mass on days 7, 14, 21, and 28 divided by the mean tumor mass on day zero) is

determined for each treatment group. Statistical analysis (Student-t-test) of log

25 relative tumor growth compares treated verses control group. A p-value (p < 0.05)

indicates a statistically significant reduction in relative tumor growth of treated group
compared to the vehicle control.

The compound of Example 99 was evaluated for its ability to inhibit the

growth of human colon carcinoma in yvivo using the standard pharmacological test

30  procedure described above. The results obtained are shown in Table 4.



carbonitrile A m xture of 0.249 g of

4-chl oro- 6, 7- di net hoxy-qui nolin-3-carbonitrile, 0.166 g of 15

6- am no- 2- baryeuiigh@zol i none, 0.020 g of pyridine hydrochl ori gesréedsiessm

of et hoxyethanol was stirred under nitrogen, at reflux terrper#wffbba 20

m nutes. The m xture was cool ed and added to 40 ml of water. S

m xture was added sodi um car bonate and concentrated hydrochloric acid to

adjust pHto 7. The product was coll ected, washed with water, and dried to

give 0.326 g of 6, 7-di met hoxy-4-(2-o0x0 68Q

2, 3-di hydr o- benzot hi azol - 6-yl am no) - qui nol i ne-3-carbonitrile as a solid, np

285 287C, mass spectrum (el ectrospraypagyg4 M-H 379.0858. Exanple 132

6. 7- Di met hox~-4-1 qui nol i n-5-vl am no)-qg_ui noline-3-carbonitrile 25 A m xture

of 0.249 g mv4vanbm@mmb@wmhwmmah iColéh Cardinornh SIW620 @7986D9 of

5-am noqui nolin yridin dr ochl oride, and 10 o]

et hoxyet hanol %g@‘ﬂ cédgllﬁb"ea PPPBE(% W“@‘%g%lgﬂa?%@“%rﬁ!‘@ﬂ‘or

hours. The m xture was cool ed and added to 100 ml of water. To this mxture

was added sodium carbonate to pH 9. The product was collected) washed with

wat er, dried to gi g ©f | HYAD| 00/ I87%6I | - b12] < PETAU499E22(054 2 8

MAR2003 ' Ha R e TRk L TEn s mFTie as a

solid, nmp 115C deco SS S Dg%tl? J]rth(éEfl ,%lrr ]%)yl:zf M%?%( dﬁp276 §rlFExcmpl e

133 5 4- ([ soqui M&XE - 6. 71 di met hoxY~ui npl i net 3-carbonitril¢ A

m xture of O0.K48 (Racesd) [44.8hl or 0-|6, 7- ditngt hoxy-{qui nphia3- 3- caf bonift n/ise| 0.288

g of 5-anymorsogurTot lle 70207 pyTdrmg—tydrochtpridg a0 of

et hoxyet hfanol was heatled uhder [nitrogen tn _alseal pd tupe af 204C for |2

hours. The ReRRPLIUES &6‘0I eff drid d%e’ﬁ 103100 | 84 what8r | P8 |t ht'S i xture
¥

U

tr

%4

was addedjsodi um carbgnatefto 10 pHI9. The prioduct was| col [ ectegd) waghed
wi th wate 3E7§1£ﬂc§3r(ll@l¢)t96gl Vey 4. d90| &l |46 | 018 | 075 | 87 036 | si5

(isoquino —\am-Adl) . dinet-hok YRIT! nol ilne. 3t car piteiletlas a dolid,

np 140C (¢geconposed); mass spedt r um (EI m e)l: M B56. 1p79. |Exarnpl e 134 15
6, 7- Di met hoxExamplt-9¢ <HiH) INBBG - B3 V| @éh 10)53~ 1i 1901 {i 0928- Bag4ar hasvi { roisk g As/sri Xt ure
of 0.249 of 4vhior0 6, 7- I MeroxXy=-qui 1ot Tn=3=car ponrtrite, 0288y of

8- am noqui nol i ne) 020 g of pyridine hydrochloride, and 10 m of

et hoxyet haﬁ&O"mdP@HE‘é‘&eﬂlﬂd@Vs hiopghfOdP i n a seal ed tube at 200C for 2
hours. Theb)me&hww&mmmm&gm of water. To this mxture
was added sodi um carbonate to 8]—1 The IE)r%duct was col |l ected, washed
with water) and drledto glve *i““&'% S on Day

6, 7- di met heopg/r/d =[Rg X , pated Qi ol | ne- 3-carbonitrile as a solid)
np 150C {decorrposed) mass spectrum € M 3S6.1271. Exanple 135 25
4-1 8- HAIr oxy- gui rf’c?llﬁuﬁe'f)“"g‘ﬂ’gfﬁ“ﬁ'b‘f%’c@di’??@t oxy qui nol i ne-3-carhonitrile A
m xt ure of dﬁﬁﬁ&a&nﬂ?sxﬂsmb&mt’-ﬁnﬁﬂugRﬂﬁivla(mx)ioxcmbm]Aﬂ:vﬁueo@fdlﬁmmﬂkabs&, 0. 233

f 5- 8- hydr l i h d
T07m o cLABI RS e RS A v S5 meeconds P L fhy 70

for 2 hour§ontr15he m xture was cool ed and added to 40 mM of water. To this

m'xturevva € g [ofe) tgated hydrochloric acid to
adj ust L toa#fl %‘%e pr“'o%ulcigt Tﬁeg‘ép‘m% 88#‘8‘76%%-% b5 “PCT)iJS00r 17084 2 8
MAR 20

As shown in Table 4, the compound of Example 99 inhibited tumor growth;
for example at 30 mg/kg (administered i.p. during days 1-20), tumor growth was
inhibited by 56% at day 7, 67% at day 14, and 60% at day 21.

20

Based on the results obtained for representative compounds of this invention,
the compounds of this invention are antineoplastic agents which are useful in treating,
inhibiting the growth of, or eradicating neoplasms. In particular, the compounds of

this invention are useful in treating, inhibiting the growth of, or eradicating



coll ected, washed with water, and dried to give 0.2/0 g of

4- (8- hydroxy-quinqglin-5 ylam no) -6, 7-di met hoxy-qui noline-3-carbonitrile as
a solid) W%@agk?deconposed); mass spectrum (El, me): M 3?9%52?!2 2054
Exanpl e 136 4-11 H- | ndol - 4-yl ani nol - 6. 7- di met hoxv- aui nol i ne- 2.8c MARGBt r i | e
A m xture of 0.249 g of 4-chloro-6, 7-di net hoxy-qui nolin-3-carbonitrile,
0.132 g of 4-am noindole, 0.020 g of pyridine hydrochloride, and 10 m of

et hoxyet hanol was stirred under nitrogen) at reflux tenperature for 2
hours. The m xture was cool ed and 10 added to 40 mM of water. To this

m xture was_adde odi um onate apd c peen rate dr OI’IC C|dto
i ust - pieoetisns il b, BB tocas ere 87 bt Terhlier mRufar  ed 1 o
give 0.248~gx Oésoﬂhz(gui stomach, colon, ovary, or lungs In addition, the compounds of IhlS

H i ndol - 4-yl am no) -6, 7-di met hoxyqui nol i ne-3-carboni'trile as a solid, np

260C ( dednvsntiondye usedglgn m@mg,umﬂpang tht gyowtMost eriicating hebplasms of 137 4- (1
0. 249 o dhe hiaf brcexaresd s BERRES Bicthinapdnesd Y BSHORR, oD corcaens: of ©
5- ami Boi rEAZ@ b threduits ébxﬁ&he@yme @bﬂﬂoﬁkydirdlctﬁis%\}eﬂﬁon andalddudErulgh the

et hoxyet hanol was 20 stirred ‘under nitrogen, at reflux tenperature for 2

hours. THeearheatof polyavsticdadney disedseadded to 40 nl of water. To this mixture
was added sodi um carbonate and concentrated hydrochloric acid to adjust pH
to 7. The product was collected, washed with water, and dried to give 0.252
gof 4-( 1 I—Liﬁubaczajnp@nm afithi jnv@ntionl imeyt foomylatpdi neal dnmay-beacdmbiined i [ e as a

lid C t M.25 345.1217. Ex 138 4-
T | ndatif TG B OE: B aDHEHLLRIN RESERARE  SAES cIof pAfDNREOR Pkt ure of
0. 14809 céxa&lpréﬁls@rvené, anﬁum@raﬂmue Gtk NQhd Ma¥- BRRARMISEred Drally @PIuéh of 30

6- am noi ndazol e) and of et hoxyet hanol was stirred under ni trogen, at
reflux fomoes ldles capm dipsidd® powdsrs, gramilps Rr suspensienpeonaining, f or 30

i nut h t d dt 50 m of t To thi

Xt ur e 2t Sxbi K BReBoPheare, & Rbuiding dedit Bt Gbainkh I6t o)
washed W dxampid, efom dpoird0 @BDARE Ragar\Vahd efidirgtonediniig xR @xambley froaret at e
(4:1 ) to give 189 g@g&agwé 1 Hindazol - 6-yl am no) - 5)

8- di met haabpuyf) mQ"/né Hietlike} er pargategallydn ﬂu forp of gleribpmiEctable s
t
P k3 ol oo b ispMs ot ing SRAT Mot 4704 1, 51 suspending apent inan o o

car boni t risbtenjeytediaml Suctdphathadeuticxlt preparafiond. Iﬂﬁﬁc@mﬁ for example, from

4-chl or o- 7 met hoxy- 6- ( 3- nDr hal i n- 4-yl - propoxy)) quinoline-3-carbonitrile,
0.267 g cAboyt Qﬁ’?r\’@llﬁd’gﬁ‘eﬂ%} o of dhey active lagreexenbmnﬁ)amonvmh the; GaIg’l, under

nitr ogen)[gglter%{sgb#%t&,gémg&; g,?,eanfdcgoﬁg Wi es. The mixture was cool ed and

added to a mxture of ethyl atetate/acetone/ methyl alcohol
(5:5:2). The priedeff¢ctivadosagel efciceire mgsbredt Mplfoymhmy)vady idepﬁndmgdom/as hed

ith 10 f 15 eth t 189
\fll—l-i r?bazg‘}‘-e%i‘?{g ag@?\pquqqgcﬂ%%p%@%e%node of ad 1mstrat Inva%d the sevegty of th (

condition being treated. However, in general, sausfactory results are obtained when

-

the compounds of the invention are administered at a daily dosage of from about 0.5
to about 1000 mg/kg of body weight, optionally given in divided doses two to four
times a day, or in sustained release form. The total daily dosage is projected to be
25  from about 1 to 1000 mg, preferably from about 2 to 500 mg. Dosage forms suitable
for internal use comprise from about 0.5 to 1000 mg of the active compound in
intimate admixture with a solid or liquid pharmaceutically acceptable carrier. This
dosage regimen may be adjusted to provide the optimal therapeutic response. For
example, several divided doses may be administered daily or the dose may be

30 proportionally reduced as indicated by the exigencies of the therapeutic situation.



nmor phol i n- 4-yl - propoxy) - qui nol i ne-3-carbonitrile hydrochloride as a solid,
np 100C (deconposed); mass spectrum (el ectrospray) nie): MH 459. 2146.
Exanpl e 140w2(00/18761 PCT/US99/22054

4- (3H Benzotri azol - 5-yl am no) - 7- met hoxv- 6- | 3- nor phol i n- 4- vl - pp@pPXR 208Ul nol
ine 3-carbonitrile hydrochloride A m xture of 0.362 g of

4- chl or o- 7- net hoxy- 6- ( 3- nor phol i n-4-yl - propoxy)) quinoline-3-carbonitrile)
0.268 g of 5-am nobenzotriazole, and 10 m of ethoxy ethanol was stirred
under nitrogen, at reflux tenperature-79r 30 minutes. The mixture 25 was
cool ed and added to 50 mMl of a m xture of ethyl acetate/acetone/ nethyl

al cohol (5:5: 2)TheTb@nﬁmﬁ!saif ﬂmsxn@ahtimcmesi)bevmhﬁmemd braligt 8ryeltias &g, and
washed with 10 ml of hexanes-ethyl acetate give 0.142

4- ( 3H benZIBHRYALEY.- BINMEATHY) orn@thegswe%lswmﬁgr §)ﬁ8¢|mﬁf§lmﬁlﬂl%cﬂ@j§h,qm nol i

apect rum (arioi el il Bha e piaBySalisk cAfBIcsE nck R SAORERER) WS, ) ¢
141 4- (1 H Hduidl @z@ierHinghale swerile Grarer, ipolyethylenaodlycuds, Maomomumcthms and

PCTNS99/ 2205d 2.8 MAR 20U3 To a suspension of 218.6 gl 0 mmol ) of
4- chl oro- 6edile 9k JUBASICAT) iPGaRUL 2RE SESamIe| ilsaafchre aERyORFiale tq the nzt%ﬁﬂ theof

6- am noi ndazg mgfé}c]ﬁleg Mind®tne pRnRRR KD HOadRRAAde dhelireg. 6 Alfand - ©

mol ) of pyri resulting reaction m xture was
refl uxed farmtcdily eﬁdmeyedchommgrepambnoif plairmecdutiva scomvpysitions adaybe and

the residue was diluted with ether. The precipitate was collected b
filtrati onadé’ﬁﬂlaﬁ%’é‘skydﬂglﬁld?‘i\tsﬁcm %?Vonpﬁég%&é@&’“é@é%ﬁsﬁrﬁ??wwg a&“él'r%/ ralized

to PH78§M%@;( LS fRf eRdhples m rﬂodﬁ% ution and stirred
for 1S mn B 3 separ gte pe waB;’e‘l équglgtrag]g f andé;gkshed wi th water
and etWer. Aft ethapaferged mhm;:et)nmEoﬁlpngjti()ﬁhflfram%heosftandpmmro:fdwse ofas

obt ai ned as a de ow.solid) m el.ectrospr

ViH 315, o DiepREER ARG OB ipgh g §8110 GoMBONNBIRGRATRNISTY GHAICE 318 Hiaitha 15
Exanpl e 14g)s &ﬁiﬁuxcﬁﬁﬂé@%ﬁsﬁi’é@t Orﬁrédnﬁfﬂsﬂ%cr@of the compounds 1sdpreferred

- met hoxv- qui nol i ne-3-carbonitrile Using an anal ogous procedure to that

described in Exbngoire cadds it iag. 1§ dagirable toradinjnissér the compounds directly to the
-mathoxy39\¥|nollne arb tr|I in 1l UnL of 2-ethoxyethanol and in the
presence off &fﬁf b 5 ‘pyri di ne hydrochl ori de was reacted with

161.0 #0 ng (1. ?hm&hbo@fds%fammh@ﬂm MagZQb&bé QdfiviSieRd2pfentera(l9or8 %) of

the product as a yellow solid, mp. >2S0 mass (el ectrospray e): MH
316. 9. HRonMBp@apwllysﬂsﬂqtmqusrsuspemmgf {hesg actiyp SAMPOBNASHE 2 freahdfee 143

anal ogous. P BectsAC B ATARSable s b Tebhal LT ok SRR bl Fihg 0
nol ) of 4sgtdcano-séchmes h@d}‘o@* fitopyieilalesar Dispersiont eah naldd U&mebared in
2- et hoxyet hanol and_in ?resence of 105.6 (0.914 pmol ). of pyridine

hydr ochi or B]dt'éef\%shquéfh@@b’@‘hy ehet glysoly agd rpixturey f)in Rilss Usiden 79830l e t o
give 256)- OC(B%](S(%IZ of st@raé&f ar{dhl?se, these preparation contain a preservative to prevent the

growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous
solutions or dispersions and sterile powders for the extemporaneous preparation of
sterile injectable solutions or dispersions. In all cases, the form must be sterile and

25 must be fluid to the extent that easy syringability exists. It must be stable under the
conditions of manufacture and storage and must be preserved against the
contaminating action of microorganisms such as bacteria and fungi. The carrier can
be a solvent or dispersion medium containing, for example, water, ethanol, polyol
(e.g., glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures

30 thereof, and vegetable oils.



WO 00/ 18761 - 125 PCT/US99I 22054 2 8 MAR 2003 product as a deep yell ow
solid, mp. >2S0 C, nmass (electrospray) me): MH 315.9. HRCI Ms. cal cd
315. 112 for woaiishe0 (M)) obsd 315.1124. Exanple |44 5 4-| 3hbpcr/usees22054
-benzotriazol - 5-yl am no) - 7- met hoxy- c~ui nol i ne-3-carbinitile Usgngaranoo
anal ogous procedure to that described in Exanple 141 ) 218.6 ng ( 1.0 mmol)
of 4-chl oro-7-net hoxy- 3-qui nol i necarbonitrile in 10 nL of 2-ethoxyethanol
and in the presence of 115.6 ng (1.0 mml) of pyridine hydrochl oride was
reacted with 161.0 ng ( 1.2 mmol) of 5-7am nobenzotri azole to give 231. Oy
(73.1 %9 of the 10 product as a light brown solid, mp. >250 C, nass

(el ectrospray) b . X 7 416 O3 n Gartdl W)
obsd 316, 1063, By qroid) B Sahbe nE dthodas o wif interlofNbih (W

6- vl ami nol adtoinistdréedh dn 3cambibatidon rwitke oifier Aantitambr snbstancesirar ofith1raddatipn( 5. S2
mmol ) of 4-(1H I'ﬂlge%zm - 6_ﬁ| am noz)- 7-.et hox ui nol i.ne-3-carponitrile and
15.3 g of PFAPYi hiesh OHes SRPSAHICES O ERIAtOn teAtmants 2 bs given JLihe same R at Af ¢ or
cool ing, t fgfefint tied 24afe (cBipBuhdY Of A8 W%@%@é‘%oﬁﬁinﬁ& 'tﬁé}apiggfha .
precipitate was collected by filtration and washed wth water. yi Kg in
vacuo a¥ f oeffient synesgy gnd 63uB ingimpfoved efficacyu For axamipleptht composmdsi af, thin p.

N T ST e

7- met hoxv- giabletine) i1 aaighafins khéh 2D cidplafifl G B&kR 3e, PAritiaRAAotitdsO L hat
descri bed in Exampl e 141g,b %ﬂ 0 g (4. S#S?rrzrlol ofy%w%Ih © s

4- chl or o- 7syebt #oRyluRrepradiblor wdsexywrea MNA, npaalgorsysych. 4 admarhycinfor

5ani noi nd 528, 3. 4 57. f 5-anj nQj e in 35 f.
o hoxyor naRaRIERS forbiQhetse: isMiBiols, *Sock; T HBERHE  of  RaFloBlein, o (e
productp’ astian @Irgawgpiagémgsm ﬁ%%%kmﬁh,&nd%&ﬁ@st@gemh@iaﬂﬁx‘if@ﬁpr ay, me):

M-H 314.9 30 H calcd 314.117 for C,9H'N,O (M), obsd 314.1135. WO
00/ 18761 PCTNS99| 12054 2 8 MAR 2003 - 126 Exanple |47 7-Hvdroxv-4-13H

-benzotrizol -5 ) ~aui nol | ne- 3- boni t rid i_n n I

procedure to thgt‘k{!t @5@%%%@5 %'@%P@Qh%"gpﬁsﬁ’fﬁﬁf 4.9%@)%%@?) 8%9&55

4- ( 3H benz iventisn is desdrided belowl - met hoxy- qui nol i ne- 3-carbonitrile and 10 g of
pyri di ne hydrochl ori de was heated for 1 hr. The work up gave 1.04 g ( 75.4
%) of the product as a dark brown solid, mp. >250 C, nmass (el ectrospray)
me): H 303.3. HRCIMS: cal cd 301. G838, C, 6H, aN60 (M), obsd 301.0833.
10 Exa;rw}é)l e 148 4-1 | H -1ndazol - ﬁlQ'i

6- vl am no) - 8- net hoxv-1gDilgtdrod-Bethaxpdroxo-qiisoliser Bicarbonitiial ogous procedure

to that described in Ex 1 328. .5 ] ) of

1 hl o o 6 et hATE B.S & G RION (o6 305y Tk Aget o) 2452 6
mmol) of ethyl(ethoxymethylene) cyanoacetate was heated in the absence of solvent

to 140°C for 30 minutes. To the resulting oil was added 1200 m! of Dowtherm. The

20  solution was refluxed with stirring under nitrogen for 22 hours. The mixture was
cooled to room temperature and solid was collected and washed with hexanes. The
solid was recrystallized from acetic acid to give 17 g of 1,4-dihydro-7-methoxy-4-

oxo-quinoline-3-carbonitrile: mass spectrum (electrospray, m/e): M+H 200.9.

25 Example 2
1.4-Dihydro-7-methoxy-6-nitro-4-oxo-quinoline-3-carbonitrile
To a suspension of 10 g (49.6 mmol) of 1,4-dihydro-7-methoxy-4-oxo-quinoline-3-
carbonitrile in 160 ml of trifluroacetic anhydride was added 6 g (74.9 mmol) of
ammonium nitrate over a period of 3 hours. The mixture was stirred an additional

30 two hours. Excess anhydride was removed at reduced pressure at 45°C. The residue



am noi ndazol e and 105.6 ng (173.3 nmml) of pyridine hydrochloride in 15 nL
of 2 15 ethoxyethanol was heated at 100 C for 2 hr. The work up gave 373.8
ng (79 % owabnaspsioduct as a yellow solid, mp. 2@ C (dec.)PCTEs99/22054
(el ectrospray) me): MH 315.9. HRCI Ms: cal cd 315.112 for C, gty 8\:MAR( BOOJ ,
obsd 315.1126. Exanple 149 20 4-(3H -benzotriazol - 5-vl am no)

~- met hox~qui nol i ne-3-carbonitrile Using an anal ogous procedure to that
described in Exanple 141 , 218.6 ng (1 mmol) of

4- chl or o- 8- met hoxy- 3- qui nol i necar boni t72l-e) 161.0 nmgy (1.2 mol) of

5am nobenzotri azole and 115.6 ng (1 mml) of pyridine hydrochloride in 10
mL of 2- et Wwaxytirtddanioh 500l o€ atae. 'Bhe $dlid Was colledteth and Washedowith wiegdhe 213. 5
ng (67.6 % 25 of the product as ellow solid, mp. >250 C, nmss

(el ectr osp‘i‘%ﬁi dé§S° ‘M‘P\“ﬁ@o ol Of-l %aci%ﬂfi@l‘h‘hiéfﬂu%ﬁ‘ was [.qeaiqs\qut{lm ),

Zb??HB-l?nd IOEEI vitam no@;‘%&ﬁ&r&‘&%@%ﬁﬁ%ﬁﬁé | r#g-glgﬁcarg)o %lrzﬁé IO|8n352n

anal ogous mi.doending gaveoa solid wiichowashmilected Bivdnpbd gldfll 4- dﬁlﬁ&irc??n‘ﬂethoxy mol )

of 4-chl oro-6, 7-di rrethoxy-3 qui naol i necarbonitrjle, 158.6 ng (1.2 mmol) of 5
5 ani ndi n wl%tﬁwwfsmeo 1§--arhoriiryle 8 a DpoWRISoRA: HY3ss SRIGHYM GAECITASPI®Ys . of 2
et hoxyet ha@% &4 uxed for 0.5 hr. The work up gave 338.7 ng (98.5 9
of the pro 3’[ as a yellow solid) mp. >250 C, nmass (el ectrospray) nie):
MtH 344.9. HRCI MS: cal cd 344.127 for C~oH, 6N, 02 (M+)) obsd 344.1277. 10
Exanpl e 151 4-f1H -Benzoi m dazol -5 -vl aninol -6.7 -di met hoxy9ui nol i ne-3
-carbonitrile Using an anal ogous prgt’,‘éﬂml% to that described in Exanple 150
, 248.7 nmg (1 mmol) oj ch&BL R . _lq“ge_ Ashne 3-AioRRtijenecar bonitril e)
159.8 ng ( 1.2 mmol) ant Nnobenzol € an ng (1 mmol ) of

pyri di e h@xdnmmrbmflfd&g @Uﬁ)mmm)l))bf 13- mhgdm%mhmmeﬁ-mmﬁ -pxd- Qninehhe‘-or 1

hr. Th 67 7.9 h d br | id,
o, 550" atBnfifieoaitd & A2 Bligh gt MHoshroiph PSS gtuihmemed ey
346. 1304 f pg5°0 3Fh §U§1@Z Tﬁéﬁﬁlxtu@@gs ditfed 338 heﬁéﬁfﬁ%ﬁ uhelss”ohaQNQ cBTlected

D nmet hoxv-4-(2- nethyl-1H -benzoi m dazol -5- vl am nol - qui nol i ne-3
car honi triThe E@lhga.‘adlsmlmd)gbl@ mi otdwlecetate @and weashetewith icbldadilute $odiuml e 150

, 248.7 I 6, 7-di meth 3- qui nol i b |

204 4 g (B BoRAEIPBtons The, RN S S o1eh Magbietih oG 18, Sngeeted o )
of pyrigli ngyr&ygly #phd @flsm%algal ghvidd 511 g OF LclabROTNekyd- nmsmmﬂinumd for 4
hr. The work up gave 220.2 ng (61.3 5 of the product as a sand col or

solid, m pcarbom @ﬁ%éaW%Ollﬂass (el ectrospray, me): M+H 359.9. HRCI M5:
cal cd 359.138 for CzoH'NSO= (M), obsd 359.1403.

e

Example 4
2-Cvano-3-(4-nitrophenvlamino)acrylic Acid Ethyl Ester
20  4-Nitroaniline (60.0g, 0.435mol) and ethyl(ethoxymethylene) cyanoacetate (73.5g,
0.435mol) were mixed mechanically in a flask. The mixture was heated at 100°C for
0.5h after it had melted and resolidified. A 114 g portion of the crude product was
recrystallized from dimethylformamide to give 44.2g of yellow crystals; mp 227-
228.59C.
25
Example §
1,4-Dihydroquinoline-6-Nitro-4-oxo -3-carbonitrile
A slurry of 25.0g (95.8mmol) of 2-cyano-3-(4-nitrophenylamino)acrylic acid ethyl
ester in 1.0L of Dowtherm A was heated at 260°C under N2 for 12.5h. The cooled

30 reaction was poured into 1.5L of hexane. The product was collected, washed with



WO 00/ 18761 PGINS99/ 27054 2 8 MAR 2003 - 128 Exanple |53 6.7-

Di met hoxv-4- (qui nol i ne- 6-vl am nol - qui nol i ne-3-carbonitrile Using an

anal ogous procedure to that described in Exanple 1 SU, 248.7 ng ( 1 mol)
of. 4-chl oro-6, 7 -di nmet hoxy-3 -quinolinecarbonitrile, 173.8 ng (1.2 nmol) of
6 5 am noquiwobé/teyébnd | 15.6 ng ( 1 nmol) of pyridine hydr ockCTUSWER2053 15
m. of 2 ethoxyethanol was refluxed for 6 hr. The work up gave 232uAR 12603
(59.5 %9 of the product as a orange solid, mp. 241-243 C, nass

(el ectrospray) me): MH 356.8. HRCLMS: cal cd 356. 127 for CzoH'N50, (M))
obsd 3S6.1275. 10 Exanpl e 154 4-14- Chl oro-napht hal en-1 -vl am no) - 6.

- Di met hoxy_qui noline-3 -carbonitrile Wd8ng an anal ogous procedure to that
described in Exanple 150 ,. 248.7 ng (1 mol) of

4- chl or 0- 6hexatle aRd horathaholiand afied\ECedchoNThdre was oBihihed 18 g(dE.b2ownrgblid.of 1
am no- 4- chl or onapht hal enen and 115.6 ng ( 1 mmol) of pyridine hydrochl oride
in 12 15 nnoalyticeh s3ple HafoPbiaingd st r%x&es@lh@ma\fémm%methﬁfﬁan% ide/-up gave

290.1 nmg ( aflo f green solid) mp. >250 C,
mass (el ecg‘ﬁiospr/?'gllf?'?S #}Qﬁn‘?,@g%&%@; ngl cd 389.093 for

Cz,H 6N, O CI (M), obsd 389.0938. Exanple 155 20 6.7- Di nmethoxy-4-(5.6.7.8.-
t et rahvdr o- napht hal en- 1 -vlam no)-quinoline-3 carbonitrile Using an

anal ogcﬁjs procedure to that describ aF'PPlEfanpl e 150 ,. 248.7 nmg ( 1 nmol)
of 4-chloro-6,7 -dinethoxy: frite! 76-7 my ( 1.2 mol }
of l-am no-5,6,7,8-tetrah (1 nmmol ) of pyridine
25 hydr ochlAomixderei of 3123g10. wmpomﬁmm Haoxot1 Mmydﬂf-qmemaef-bcarbomlﬂhe

wor k up gave, 19 54 3 of the product as yel ] ow solid, mp. 248 C
(dec.), madad (1é3‘€g1 gggé?sgyor éy‘ycmpﬂge’@slreﬂm %E gl Lhe Phosphetousy,

~ b
oS0 al JeRpl8n vact 8RS Tk has AR kP and

Benzot 10 az outfalizkdiwithododBiny bigaihonatet Abs prafuichehs neliedtedamasheidt with evatési ng an
anal ogous procedure to that described in Exanple 150 , 278.7 ng (1 mmol) of

4- chl or o- 6amd diriedtinoxaeus- QQPGbITMéaW%ﬁb@mGﬂe” i% pf 3apngolid;, soligknassof 5
spectrum (electrospray, m/e): M+H 234.

Example 7
15 2-Cyano-3-(2-methyl-4-nitrophenyl)acrylic Acid Ethyl Ester
A mixture of 2-methyl-4-nitroaniline (380 g, 250 mmol), ethyl
(ethoxymethylene)cyanoacetate (50.8 g, 300 mmol), and 200 ml of toluene was
refluxed for 24 h, cooled, diluted with 1:1 ether-hexane, and filtered. The resulting
white solid was washed with hexane-ether and dried to give 63.9 g, mp 180-210°C.
20

Example 8

A stirred mixture of 64 g (230 mmol) of 2-cyano-3-(2-methyl-4-nitrophenyl)acrylic
acid ethyl ester and 1.5 L of Dowtherm A was heated at 260°C for 12 h, cooled,

25  diluted with hexane, and filtered. The grey solid thus obtained was washed with
hexane and dried to give 51.5 g, mp 295-305°C.



5 am nobenzotriazole and 11S.6 ng (1 nmmol) of pyridine hydrochloride in 10
nmL of 2-ethoxyethanol was refluxed for 10 min. The work up gave 246.3 ng
(65.4 % ofwbhengispduct as a yellow solid) mp. 20S C (dec. )):Cm§9/22054

(el ectrospray, me): MH 376.9. HRCIMs: cal cd 376. 128 for 95;6%&%
obsd 376.1264. 10 Example 157 4-( IH Indazol -6 -ylam no)-6 f 2-
(4 -methyl - ninerazin -1- vll-ethoxyl~ quinoline-:~carbonitrile A reaction
m xture of 196.5 ng (0.5 mml) of the 7-(2-chl oro-ethoxy)-4-(1H

i ndazol - 6-yl am no) - 6- net hoxy- qui nol i n§43-carbonitrile) 500.9 ng (5 mmol) of
11 S nmethyl piperazine and 74.5 ng (0.5 rrrml) of sodiumiodide in 10 nL of
DVE was heated at 135 C for 15 hr lﬂ;‘g in a sealed tube. After cooling,
t he sol vent was renpoved and the resi uep was taken into 15 nL of brine. The
aqueous sol ution was £X . ‘ ; filine piitndd ene chl ori de. The

organi ¢ sol vent, was dri.e over Nar, S d f||tered Re val t he _sol vent
ga\g/e t he CriHgRed JPHIE Of 5 gf'ld&‘ydﬂ?ﬂ"\ﬂ?ﬂ(ﬁqﬁ?@&qﬂ% -GoitrpRsCar %@l‘bﬂid&cqooon
prepar atlmelomnadgwlxﬂpldw?ﬁ& K6dbs c?ﬁd?ﬁ%h@%'réﬁﬁégykﬁnﬁ gl offede) to

give a yellow foamsolid ration of the foams W th ether y|elded
117.9 My ptﬁﬂspmmumfoxymoqntIa)wastremevai ME@& snlbitde resigue wa9 sir¢dedth)) nass

| ect 25 15 2-hyd th
|2~ am nol Peiilerd <Hlosidd 2 1C s g T iy AL jos goitadimyearoonaie. The'

~ui nol'i neg aﬁerlhga whi |séba¥=§éd‘9.n@'1véﬂ@d %Qp%a&?ooﬁ@%cﬁuﬁ&m Waslariasgdd bed in
Exanpl e 15 mg (O

7-(2-chl o¢@cemrmq/)o alvqlllmm qfd’@@anL 61"1343 pmdnot)w&prempmacyd q)a m:maddnmrBoBo

(08" wehodha BRsCo b W E TRt Bir0ba SRl ol SRR B U

i odi dgy | NMB 2TO-D°"®MVE was heated at 13S C for 15 hr. The work up gave 116.4
ng (S4.0 %9 of the product as a yellow solid, mp. 179 C-(dec.), nass

(el ectrospray, me): MH433.0. 5 Exarrple 159

7-(2-fBi s-(2-hvdroxv-ethvll-am noI % ic<) * 4- (1H -indazol -

6- yl am no) - 6- met hoxy_, qui nol i ne- 3~ 5 Bth er | e Usi ng an anal ogous

procedure to that descrvlmqb;d .- vidoline-3-&P6onaril® (0.5 mmol) of the
7-(2-chloro-ethoxy)-4-(1 am no) - 6- met hoxy- qui nol i ne- 3

car boni tr iy elxwm 710 (%3 @xprn%wf %ﬂﬁexbtanamwam Re3 sn@ moDnef ‘ELDYIS nmol )
of 5095 unléﬂ?&yﬂﬁtﬂﬁerﬁ) 'Uyaﬁ’éac% Was h@ﬁ%ﬁeq &6 n'}i?’éf Bowi’ﬂerlﬁ MO"C -II-"BF nor K up

gave

hours. To this mixture was added 250 ml of Dowther. The solution was stirred and
refluxed under nitrogen for 12 hours with periodically distilling out the eliminated
ethanol. The mixture was cooled to room temperature and the solid was collected and
washed with hexane. The crude solid was treated with boiling ethanol and then

20 filtered to give 9.86 g of brown solid: mass spectrum (electrospray, m/e): M+H 214.7.

Example 11
7-Ethoxy-4-hydroxy-6-nitro-quinoline-3-carbonitrile
To a suspension of 5 g (23 mmol) of 7-Ethoxy-4-hydroxy-quinoline-3-carbonitrile in
25 75 ml of trifluroacetic anhydride was added 5.5 g (69 mmol) of ammonium nitrate
over a period of 6 hours at room temperature. Excess anhydride was removed at
reduced pressure at 45°C. The residue was stirred with 300 ml of water. The solid
was collected and treated with boiling ethanol to give 3.68 g of tin solid: mass
spectrum (electrospray, m/e) M+H 259.8.
30



109.1 nmg (47.2 % of the product as a yellow solid, mp. 150 C (dec.)) nass
(el ectrospray, me): MrH 463.0. 15 Exanple 160 7-f2-(4 -H

d~rox~r-p_i 51 -yl | -ethoxyl-4-( -indazol-6 -vlam na)- GPETNI%%

gui nol i ne- BW;%a?og'Igﬂﬁtrl | e Usi ng an anal ogous pr ocedure to that escrlf)ed in
Exanple 157 , 196.5 ng (0.5 mmol ) of the 2 8 MAR 2003
7-(2-chl or o- et hoxy) -4- (1H i ndazol - 6- yl am no) - 6- met hoxy- qui nol i ne-3 20
carbonitrile) 505.8 nmg (5.0 mml) of 4-hydroxypiperidine and 75.0 ng (0.5
mol ) of sodiumiodide in 5 nL of DVE_wgs heated at 135 C for 16 hr. The
work up gave 97.9 ng (42.8 %9 of the product as a off white solid, mp. 174
C (dec.)) nmass (electrospray, me): . MHA59. 0. 25 Exanple 161
7-(2-f(4-12-H-droxv-ethyl)-~nerazi m IIe hoxyl - 4- (1H -i ndazol -

- 6-vl am nol - 6 net hoxv-Aghlywh-708 enikenhbinblige-Yshibgnimeanal ogous procedure
to that described in Exanp nmo of the

7- (2-chl or#- mm@x&/)omﬁ(‘lﬂg nﬂézcsnmel)y|o§m7%0@-ﬁ@v¢r@xyﬁqumcquéms 330

SO i Rt e R R R T A

i odide §n d@if;h@bu%mdae@wckmtxedm € Houfs. 1®hé mixthfe waerdiluiid @ane 90.5
nmg (37.1 9 the[groduct as a yellow solid, mp. 174 C (dec.), nass

(el ec]'E r osphexgye gnéd)the splig &@8 lle@ed:x aHys solids way dissolved in 3900Rk 08 ethyd a-
4.51 8
irIOI 38. nol |%§&§e %%(I};/%)a%fl%{d:\? e Eﬁdélu_%d-r\k&a]tﬁ%ﬁq&’gg%mpr go?‘élbogl?’ e‘?ﬁ@%\ﬁ N ¥&cribed

i n Exanpl edrddd/over ﬂ&ﬁueﬁuﬂigsﬂﬁt&a:mfﬁl&reﬁfthfd%@h a pad of silica gel. The solvent
7- (2-chl or o- et hoxy) - 4- (1H i ndazol - 6- yl am no) - 6- net hoxy- qui nol i ne- 310

carbonitri weé) remfe/eé gfying =2 b snfiobgige SO  massosngciBu AalsFrespaays yefek MreH and
75.0 ng)]_ 4mol ) of sodiumiodide in 5 nL of DVE was heated at 135 C for
16 hr he vvork up gave 173.1 ng (69.2 % of the product as aoff white
solid, mp. 24S C (dec.)) mass (electrospray, me): MH501.0. 15 Exanple
163 4-~1H I ndazol - 6- vl am no) - 6- net - ?=(2- t hi onor phol i n- 4- vl - et hoxy) -

qui noline-3 carbonitrile Using an B’GLE procedure to that described in
Exanpl e 157) 173.0 n@-%%tﬂbﬁﬁ-:%%#[ %2-65-“? -quinoline-3-carbonitrile

7- (2-chl or o- et hoxy) m%r%ﬁ'-—%ﬂﬁm

qui nol i ne- A-mitwenft12if g, (755nmﬁl)rnj Xmemorxgm hivofanflivecandplol gr(@5 amdoB6. 0 ngy

0.44 d 16 h
gl'he vvo{gzo Q@Lﬁ?‘egﬂwyﬁ‘e e(ngélcgan%ce&te DIYEP%%&%B8§§S fa[#‘b‘ﬁ eg,g'{ sol i (rtl
M p. 213 2465 obeohigMEAd (SIETLF 90 REEY) TBIGR mMkik 484 oo BORIGTDOuA -1

2-(f -1. 3l D oxol an-2-vl net hvl - net hvl -am_in ~-ethoxvl -4-( H i ndazol -
6- vl am no) The selutiox Was stiged aod ireftuxed amdeonitrogen forUs) h@aranvlﬁhmrmgmﬁy

d at bhed 157, .173. 0 | th
D OSe el or BSubiaR oy T Flriiied B REP e mfnrt isccolibg 8 G0m Whiphralire ! €
qui nol i ne- gnd e REI (vas b@)ecé@ﬁmﬁ wighdddwith HeRane. The 2rufi¢ solid was treated with

1, 3) - di oxol an- 2-yl net hyl WO 00/ 18761
20 boiling ethanol and then filtered to give 12 g of brown solid: mass spectrum

(electrospray, m/e): M+H 245.8.

Example 14

4-Chloro-8-methoxy-6-nitro-quinoline-3-carbonitrile

25 A mixture of 4 g (16 mmol) of 8-Methoxy-4-hydroxy-6-nitro-quinoline-3-
carbonitrile, 6.66 g (32 mmol) of phosphorous pentachloride, and 15 ml of
phosphorous oxychloride was refluxed for 2.5 hours. The mixture was diluted with
hexane and the solid was collected. The solid was dissolved in 500 ml of ethyl
acetate and washed with cold diluted sodium hydroxide solution. The solution was

30 dried over magnesium sulfate and filtered through a pad of silica gel. The solvent



- 132 PCTNS99I 22054 2 8 MAR 2003 net hyl am ne and 66.0 ng (0.44 mol ) of
sodiumiodide in 4 nL of DVE was heated at 135 C for 16 hr. The work up

gave 136.1 ;’(gg(gs/zg;%]% of the product as a yellow solid, mp. ﬁlﬁ{lré’g;%&‘

mass (el ect me): MrH 475.1 5 Exanple 165 7-f 23.4-D

Hisoqui nolin-2-yll-ethoxvl-4-( 1 Hindazol-6- ylamnol-6 28 MAR 2003
nmet hoxv~ui nol i ne-3-carbonitrile Using an anal ogous procedure to that
described in Exanple 157, 173.0 ng (0. 44mol) of the

7-(2-chl oro- et hoxy) - 4- (1Hi ndazol - 6- yl_agi_no) - 6- met hoxy 10

qui nol i ne-3-carbonitrile, 586.0 ng (4.4 mol) of

1, 2,3, 4-tetrahydroisagqui ngli.ne and 66.0 (0. 44 of sodi iodide in
4l of DALY, B 20358 oF g S?’é‘.@qrﬁ‘wgssﬂécwm@%“a%@q‘ﬂé?}é\‘hé (50. 6
% of the pgpguct as a yellow solid, mp. 170 173C., nass (el ectrospray)
me): MrH 491.0 15 Exanple 166 7-(2-Chloroethoxvl-4-( 1

H- i ndazol - 6- vl am nol - 6- met hox~q-, ui nol i ne-3-carbonitrile A m xture of 0.50

g ( 1 equival ent) of
7-(2-chl or o- et hoxy) - 4- chl or o- 6- met hEX¥URIEAN i ne- 3-carbonitrile, 0.25 g (

1.1 eqw val ents) of 6-am n oi ndah®B)bud24Anbiclacid 1 equi val ents) of pyridine
hydrochl oride and 15 m of 2-nethoxyethanol was heated in 20 120C oil bath
for 2 hours. ThBropaeyl | gHopd® gi2e I8Linad6. Slommeld r sds bissdived (inydd mL of

chr omat ogr gph 0, X 2 AT €00 rs,,.Lhe reacti.an.m xture
was cool edt%ﬁgmfo%gﬁ\?{"eﬁr%{gg §?ﬁ¢k§ﬂ ]aﬁ%tcé?lﬁp t%fe{ Zé' t}f&%fadiﬁwpsoédﬁmlﬁp%ﬂ] bonat e

was added eg4lnilhe 1B2aimM6IN2v88M $t htHeRehd) @hd Jstik@dfor THaning 8 Wrleamtof dr%
precipitate was col |l ected) washed with water and dried in vacuo at 60C

over ni ght €a5bef dioxuleoyas passalydyough it ae-785Cdes twe dopiso dihet reactipassolutionct r um

Croby ol a3 fitb Bl el HEuEATA eh CSChLior YO YobBiRod AR braifon ol s
H: 4.78; N the. sdtution\ReOfkiliag Blas’ extiateWSOHM 228P4 TheSethARORLDE wasl&@shefixanpl e
167 7-(2-Di et hvl am noet hoxy) - 4-

1
H i ndazol - Bithsatsrases) brensealyisn, amg ABed prersodiammuiiate: | ARerevapgrationobihey, 67 g
| ( o ' . © ;
6- met noxy ahip e glicns TRE @) Bl brokff yAE BBl KSPIS B9 1366

i odi de and(M-Kp)ml of 2M di net hyl am ne in tetrahydrofuran was heated at 135C
for 14 hours in a sealed tube. The reaction mxture was diluted with ethyl
acetat®e, washed with saturated sodi um bi carbonate, the organic |ayer was
dried over magnesium sul fate and cog %E[eafded to give 0.50 g. The crude
product was purified by chromatography 10 (Silica Cel: ethyl acetate, ethyl

acet at e/ net hyl al cohol / tri efiDimethyigmodbd-2-vhoit@acidi ve 0.312 g (46% of

pure product Mt IRANG i Rns RESHLY TS 5 AR Was Hekhy abldd 5 12029 -
H- Tndazol - §mydusyThfifhb=2propyeX20¢; CAomBIoPN M | D04 mill oet BEXNYdHSPA uider3
carhonitrile The title conpound was prepared by the procedure of Exanple

167 us2ng Riudken. MR miktiré-wddl stifeaifboX ¥)at 47800, then dry carbon dioxide was pass
H i ndazol - 6- yl am no) - 6- net hoxyqui nol i ne-3-carbonitrile, U 094 of sodi um

i odi de andthpough eyergightofhentssilvagt olyiopewas peyred dntof vaige japé waghed with
ethyl acetate. The aqueous layer was evaporated under reduced pressure to give the
crude acid. The dry acid was dissolved in methanol, and the insoluble salt was

removed via filtration. The filtrate was collected and dried in vacuo to give 15.6g of

25  4-dimethylamino -but-2-ynoic acid: mass spectrum (m/e):M-H 126.

Example 17
Bis-(2-methoxy-ethyl)-prop-2-ynyl-amine
Propargyl bromide (17.8g, 150mmol) was added dropwise to a mixture of

30  bis(2-methoxy-ethyl)amine (20g, 150mmol) and cesium carbonate (49g, 150mmol) in



20 chromat ography (Silica Gel: ethyl acetate) ethyl acetatel nethyl

al cohol /triethyl amne 6:4:0.1 ) 0.196 g (28% of the desired product. M
133-135C : mass spectrum (el ectrospray me): MrH = 445.0 . Exanple 169 25
4-1 3H Benzotri azol - 5- vl am no) - 7- | 2- chl or oet hoxvl - 6- met hoxyqui nol i ne- 3
carhonitri |\ODRMA8I61t | e conpound was prepared by the procedur BCOUSENRMM e

166 using 0.442 g of
7-(2-ch|oro-ethoxy)-4-ch|oro-6-nethoxy-quinoIine-3-carbonitri%g *“bgyg g
5-am no benzotriazole, 0.190 g of pyridine hydrochloride and 15 m of

2- met hoxyet hanol to WO 00/18761 - 134 PGINS99/72054 2 8 MAR 2003 gi ve
0.48 g (82% of the desired product :ss spectrum (el ectrospray nie): MH
= 394.8. Example 170 5

7- ( 3- Chl oB6fmbpok\acewbné.1 Hhe ook - Gay |stined opvednight ladaranitrogkn ne-domar boni tr

ile The title conpqound was .prepared ced re of Exanple 166 usin
0.311 g ofemperature. %e%orgamg sﬁ% were ngn }” nerecri) off, an the solvent wgyremoved J

o e O e HEQBOK Wy AsiGBIveA A OealiE it WaBinck CHBANGAI Elfdendl 147 9

of 6am noi m 0.128 pyri rochloride an
et hoxyet haithl ethyl apetate. OTh@6 gani¢ QMCmWermmedewapc&dtepnmgu@ 20g\6T Bi8Q2-285C

:mass spectrum 10 | ect e MrH = 07 9 mple 171 4-f 1

H- I ndaZol E‘%h%yaﬁpﬂg?r@'érﬂpﬁ]o@ F‘)@ssrﬁ?Ff)‘ﬁ‘HT‘ M v) qui nol i ne- 3car bon
itrile 15 The title conpound was prepared by the procedure of Exanple 167
using 0.408 g of (3-chloropropoxy)-4-( 1

H-i ndazol - 6- yl am no) - 6- met hoxyqui nExamplel&ar bonitrile, 1.4 m of

nor phol i ne, 0.060 g of ) of eth | ene gl ycol dinethyl
ether to give 0. 255 g HlE8sdZ-metho LgainoioNisld) 43_ | 45C, HRVE:
C3H-N6O, : i z 415§u@9§$1m§(1ﬂ1~ﬂexaﬁe 7(4§Q1LE>95‘5M| rﬁ@xa‘ﬂef “ﬁs%“ﬂf Qaded 1o

1- et hi rI 2-1m dazol vl t hi o) phenvl am nol - 6. 7- di et hox~- 3gui nol necar%onl trile
I n t hé0 mabisel2-methexweiyd-prop-2-ynydamine i 834 Himmal) ap 78Mlet dfoteyralrdaer nol i ne
25 carbonitrile with 3-chloro-4-(1-nethyl-2-i mdazol%lthl o) aniline

(WO 96151 fgpn ginder nheogens The dwiniee rvrsasireed: 5 kbl i g drggrbon WO

Vot hyl - S pERd o BAIRC ThedSangt G i %9 pirkd i) L

qui nol i neand boashed ivich bthyl AeetaenThe aqﬁecﬁtsampéxevdaélbvamaéd amder reduced
4-chl oro-6. 7-di net hoxy-3-quinoline 5 carbonitrile with 3-chl qoro-4- ( 1- et hs

1-1 2-i mi QESSHTG|PNEI¥S élf'ﬁ Frude aﬁ\ﬁb'@E?lgfl’lwd Jeasedissobved; in) methangloanty a
whi t eqg0l i
o) - 518h) ifsonlPRe S8R Efoy X I Rackd The flipee was cplleted and dried i vacne

gui nol i netd (gige szgbuﬁqm[rblsl-@ memnxyﬂﬂﬂl)eﬂmﬁopﬁu@-@ﬂmc&mm)ass spectrum

4-chl or o- ﬁWZ‘?I’t r&_[? gw nol i necarbonitrile) 250 nL ethanol, and 6.18 g (25.8
mol ) 3-c MAL 1% et hyl - 1Hi m dazol - 2-yl sul fanyl )aniline (WO 9615118)
was heated to reflux under NZ. Renoved heat at 3 '/x hours and nmade basic
with a solution of saturated sodi um bi carbonate. Stripped solvents 15 and
azeotroped with ethanol. Slurried Exemplel®ith hexane and col |l ected solids.

20 1-Methyl-4-prop-2-ynyl-piperazine
Propargyl bromide (23.8g, 200mmol) was added dropwise to a mixture of 1-
methyl-piperazine (20g, 200mmol) and cesium carbonate (65g, 200mmol) in 350mL
of acetone. The mixture was stirred overnight under nitrogen at room temperature.
The inorganic salts were then filtered off, and the solvent was removed. The residue
25 was dissolved in saturated sodium bicarbonate solution and extracted with ethyl
acetate. The organic extracts were then evaporated to give 7.5g of 1-methyl-4-prop-2-

ynyl-piperazine: mass spectrum (m/e): M+H 139.



Washed with water, dried in vacuo. Boiled solids in hexane to renbve excess
aniline, air dried. Boiled in 2 L ethyl acetate, and because of extrene
i nsol ubi |'i {yg of/pdskect €d solids and dried in vacuo, giving 5. 86r/@ssfyal | ow -
solid: mass spectrum (electrospray me): MH = 437.2, 439. 1. eée @Ra?@# e |75
6- Am no- 4-f 3-chl nro-4-(1-nethyl -1 Him dazol -2 yl sul fanvl)-ph I"am
qui nol i ne-3-carbonitrile A mxture of 5.734 g (13.1 mvol) 4-(3-chloro-4-(
1-net hyl - 1H i m dazol -2 25
yl sul fanyl ) - phenyl am no] - 6-ni tro-qui npgine-3-carbonitrile, 250 m ethanol)
and 14.83 g (65.6 nmmol) tin chloride dihydrate was heated to refl ux under
N.. Renpved heat at 2 '/x hours ar@xﬁﬂﬁ%?()a | arge volunme of ice water. Made
basi ¢ with sodi um bi carbonate and stirred for 2 hours. Wth m xture still
basic, extracted w th chl4Mettodpipesdzin-ned)-bue2ghciclaaider with Darco, dried
w th sodium sul fate and fjltered. 00/1 8761 - 136 PGINS99| 22054 2 8
MAR 2003 Stri p‘b&%gd} WAY Inhexang i@a-z\ﬁ}\'i.ﬁa%p yhexang) vagsloylpadded|tp ow br own
sol i d: t : €y = 40 e l76 5
Mo R 4@9%&@@3@@9@%%. )43 by #04erL 8P 9ertanyesRh

N-14-f 3-

H-i m gazaimgdr Mltﬁitgkaﬁ.a’l‘ﬂé hiRGRWhASERG] fo?- CHABPHEORD keh- EryVdarbonadibxigam de

Di ssol ved nost of 1.00 g (2.4b mmol)

6- ami no- 43 passedtaronghi ovamight! Thed rasudta solRtiph swisf powred -ipteewgten@ndo] - qui no
| i ne-3-carbonitrile in 3 hot added 12 m . THE and chilled to OC.
added 37 ished winGipy e, dhe Aheosy ayef a8 Sviporded iier TEER BRI or | de.
Renoved i ©&iRaihB chideldzidTheldey adiddvaidissRPRRd ift Pheeihbl, ahd 2hel shiableSalt S ur ri ed
residue in water, collected solids and air dried overnight. Boiled in ethyl
acet at e, & iegowed visdiltrgiom chedilirate was cplleciod and driedyinovaguertp give yglof ow- br own

solid, ma speckrum (el ec spray me). MH=461.1, ./ Exanpl e 177

o i o 2 PARERNGHE S T B8 il abe e e R PO B e 200 g of
10% Pal | adi um on carbon with 75 m ethanol. Added 2.00 g (6.07 mmol)

4- (1H i ndol - 5-yl am no) -6-nitro-qui noline-3-carbonitrile and 477 ftl ( 15.2
mol ) hydrazine. Heated to reflux Exampledd for 2 hours. Filtered hot
through 20 celite and was i 4, A0t teb hanol . Renoved sol vent and
dried in vacuo (500)) mﬂo cthyl ,-Hr'z 5 ta@spectrum(me

el ect rospr ay) : Pigphtgyl Bfdthide (Z6x8411226minG3) #fas added dropwise to a mixture of N-
3-chloro-4-(1.3-thiazol -2-vlsul fam-laniline _To a suspension of 3,8 g sodium

hydrilde (@oosthaxysthdimethyl |aming (208, n223nmeDnendy eV Ra RIS s (Red

slowy a Ro]e . . l\Ea :
G ot by o 22onidhb i SXOUhE of flehe. AL Qs HifR fpinlbpt hodEniBogenat o
ni t r obenzieom tempzdatote. Gthe dnompaiig| datts rveare dhenvfidterd defl. andif ther solvent swast he
m xt ure was 00/ 18761 - 137 . PCTNS99| 12054..2 8 MAR 2003 paured.into
wat er . Th@W&iYJ%P%Qe% & Wasdislyeq it saryrated, sodiwy RiFarRoRalt SPIUUGR AN ed i n

vacuum Thi i i Lo i i re of
ﬂn%cﬁgtrﬁlm, agg%‘ﬁ%a@?ﬂ@%%gﬁy %Sc%{%%lsg\ﬁ%? i evapdrated UF‘ gﬁ/enf'4¥td{'

830 m of net of wat'er amoni um chl ori de) and 30. |
g of 20 on(Zpmetexy-ethydmhthyl-poipe2-pnylrdnmige nnagsspectvas (ie)tMrBdl27The sol vent
was renoved fromthe filtrate 5 and the residue was extracted with hot
ethyl acetate. The ethyl acetate solution was filtered through a short
silica gel colum. The solvent wasgxdfpned and the residue

4-[(2-Methoxy-ethy])-methyl-amino]-but-2-ynoic acid
n-Butyl lithium in hexane (37.8mL, 2.5 M in n-hexane) was slowly added to
25  (2-methoxy-ethyl)-methyl-prop-2-ynyl-amine (12.0g, 94.5mmol) in 90mL of
tetrahydrofuran under nitrogen. The mixture was stirred for 1 hr at -789C, then dry
carbon dioxide was passed through overnight. The resulting solution was poured into
water and washed with ethyl acetate. The aqueous layer was evaporated under
reduced pressure to give the crude acid. The dry acid was dissolved in methanol, and

30 the insoluble salt was removed via filtration. The filtrate was collected and dried in



was recrystallized fromether hexane giving 17.7 g of an off white solid.
mass spectr I rospray, nie): MH 243.1. 10 By using a pr
simlar tha%@gt%édescri bed above, the follow ng internediat %ggﬁ;o
prepare sonme of the conmpounds of this invention can be nmade. 3* -4- (
1H i m dazol - 1-yl )aniline

2-[ (4-am no- 2-chl or ophenyl ) sul fanyl ] - 4(3H) - qui nazol i none 15

N- (4- am no- 2-chl orophenyl ) - N- (3- pyri di -y;yl nmet hyl ) acet am de
2-chloro-N-1--[5-(trifluoronethyl)-1, 3,4-thiadi azol -2-yl]-1, 4- benzenedi am n

e 3-chloro-4-[(4, 6-di,pet hyl -2-pyri m di.nyl ) syl fanyl Jani Li ne, .

5 ohi or o- Fapich egivey 158 Oy - - Ry <SPt Al Bht- 2-moic acia: mass

4-1 (4- pherwéagmﬁs(,ﬁ}gbzqqoﬂ-ﬁoyl )sul fanyl]-3-(trifluoronethyl)aniline 20

4-[ (4-phenyl -1, 3-thi azol -2-yl)sul fanyl]-3-(chloro)aniline Exanple 179

1- (2-chl or o- 4- am nobenzvl )-1H i m dazple A solution of 10 g of

4- br ononet hyl - 3-chl oro nitrobenzene,and .5.44 g of imdazole 25 in 125 m of
tetrahydrofuran was refluxed for 4 P42 5ol vent was renoved and the
resi dug was di ssolved in et hgdll?la,ﬁ@[h%pmpj'jlgn?o‘{n%éon was washed with water
and dried over magnesium sulfate. e solvent was renoved and the residue
was extracted Ssopargy! blomade (83.Ag,e28lmmmolyhwascadded drepwisctte avanixtuthi biit ed
with two vol unes of, hexanes - Ga: Chl aro-4-nitrobenzyl)-1HiJ7 dazol.e (4.3
0) cryot a R APREE ok, of el and Rt FRORHe |G ITnER AT e
mechani caljspmit iof rfdwoak. Tht! Bixtudet Wad Sdirfdd B¥eriighhamaty \1/1\%?0 A afrogaier, 8.1

g of ammoni um chloride) and 6.6 g of iron powder for 18761 - 138
PGT/ US99| temperamrg TheRnorgasic aks wereTthen fidreredi off..angé theaspl vant weas aemeaved. sol i ds

wer e shegd w ; |t e r of | es, | vent s [
Fermvad 1 i ten@ul hasy HRRTR b Mot Rl h BB Sy SR8 kG o
times withyitoeth§! hosrate CEea@anit et Wwer@ enadvapsiatedttb Opiveased beallylwi t h
magnesi um sul fate and activated charcoal. Filtering and renoving the 5
sol vent gdvethylhprop-2eynyleming anass spestphii/eid+Hyi 10si ng t he net hods

descri bed in Exanples 1-179 above and the net hods described in the patent
applications WO 98143960 and WO 99/ U9016, the conpounds of this invention

listed in Table 5 were prepared. 1Exbngple2d4 ~h.-xamt -,h t-:_...1. .~
e CMEUELNULML e e~ 't ifilSS 5 Arl trun~ .|
R o):-but-2rynoicacid ;| 180 v .

. - .. __ Z(Allylmethyl-amino)-but-2rynoic a .~
T o Jr BgOPIEENm R 6 mk Y HF A Hndkarey WAPUBAIY aa0ed 40 dec
N :a-ll-yl-metl;yl-.prop-2=y.n.yl-91h'mei @3 g, MénBnclarib &6i mLi dfetetrahydrofuran under

passed through overnight. The resulting solution was poured into water and washed
20  with ethyl acetate. The aqueous layer was evaporated under reduced pressure to give
the crude acid. The dry acid was dissolved in methanol, and the insoluble salt was
removed via filtration. The filtrate was collected and dried in vacuo to give 4.1g of 4-

(allyl-methyl-amino)-but-2-ynoic acid: mass spectrum (m/e): M-H 152.

25 Example 25
4-Methoxymethoxy-but-2-ynoic acid
To a suspension of 8.2 g of 60% sodium hydride in mineral oil in 271 mL of
tetrahydrofuran at 0°C with stirring under nitrogen was added dropwise 10 g of
propargy! alcohol over 15 min. The mixture was stirred an additional 30 min. To the

30 stirred mixture at 0°C was added 15.8 g of chloromethylmethyl ether. Stirring was



............... ' 1814- ( 2, 3- Di hydr o- benzo[ 1, 4] di oxi n- 6-yl am no) - 6, 7-
200 201364.0 (MtH) ~. ~~. ~ ~~. ~ ~.dinmethox - uinoline-3-carbonitrile yq

~~~~~~~~ . ~182~4- ( 2- Mer capt o- benzot hi azol - 6-yl am no) - 6, 7- di net hoxy- dec
>255~394. 8 wo-egi8ye1 . L ui nol i ne-3-carbonitril e gPCT/US99/22054; '

: t ..;~ ~183205 2003
4 ~6 Hydroxy napht hal en- 1- yl am no) - 6, 7- di net hoxy- dec~ 372.0 (ZI\RH—%AR
ny- qui nol i ne-3-carbonitrile (. .. )+, 7 A K N184~4-(

H I ndazol - 6- yl am no) - 5- net hoxy- qui nollne3 >260(M+H) 315.8.........
......... ... .carbonitrile_. . .....280- ... ... . ...

....... .continued. at.room. temperature over night.. The mixture was ﬁltered and the solvent
( ﬁ/ﬁﬁb 4r ( E Vgagl.rglrn%ygd %}nh&xyt%glatlel 'rll‘ge }gldm%tvegs &glﬁllego(gS r21368°(% 4 %r?n?) Eng%ZnOBSP’g 9

g of a liquid. The distillate was dissolved in 200 mL of ether. The solution was stirred

under nitrogen and cooled to -78°C as 34.1 mL of 2.5 molar n-butyl lithium in

5 hexanes was added over 15 min. Stirring was continued for another 1.5 hr. Dry

carbon dioxide was allowed to pass over the surface of the stirring reaction mixture as

it warmed from -78°C to room temperature. The mixture was stirred under a carbon

dioxide atmosphere over night. The mixture was poured into a mixture of 14 mL of

hydrochloric acid and 24 mL of water. The organic layer was separated and dried

10  over magnesium sulfate. The solvent was removed and the residue was maintained at

100°C at 4 mm for 1 hr giving 10.4 g 4-Methoxymethoxy-but-2-ynoic acid.

Example 26
4-Bromo crotonic acid
15 After the method of Braun [Giza Braun, J. Am. Chem. Soc. 52, 3167 (1930)],
11.76 mL (17.9 grams 0.1 moles) of methyl 4-bromo crotonate in 32 mL of ethanol
and 93 mL of water was cooled to -11 °C. The reaction was stirred vigorously, and
15.77 g (0.05 moles) of finely powdered barium hydroxide was added portionwise
over a period of about an hour. Cooling and vigorous stirring were continued for
20 about 16 hours. The reaction mixture was then extracted with 100 mL of ether. The
aqueous layer was treated with 2.67 mL (4.91 g; 0.05 moles) of concentrated sulfuric
acid. The resulting mixture was extracted with 3-100 mL portions of ether. The
combined ethereal extracts were washed with 50 mL of brine, then dried over sodium
sulfate. The solution was taken to an oil in vacuo . This oil was taken up in about
25 400 mL of boiling heptane, leaving 2 gum. The heptane solution was separated and

boiled down to about 50mL. Cooling gave 3.46 g of product.



~~ ~.. carbonitrile ~ ~. ~~ ~ ~ ~ ~— | —ee]
86. 4- [ ( 2- Amvaoeodtsedll or ophenyl ) am no] 6, 7-di met hoxy 3- 215 de@d3Ais99/22054

(MtH) ui nol i necarbonitrile ,. ............. ... . 1879 .28 MAR 2003 - -
-

: 4- [ (3- hydroxy- 2- napht hyl ) am no] 6, 7- d8het hoxy 3- 277-282 372. 2 (MHH)

" ~qui nol i necarbonitrile , © ,dec ",

Y188-4-{3-chloro-4-[(1- rrethyl 1H—IIB &2%-.467.2

(IVH—|) ~yl')sul fanyl Janilino}-7-methoxy-6-nitro-3-
tt2ynoic acid

............................................................ 9

--------- tetrahydrofuran.at 0 °C was add 10 g-(131.4. mmbdB - 2 Hieftox§ethandi Qi?d»ﬁ@e 4-[(
1-nethyl -1 Himdazol - :

(MHH) . Sri Pves g fr%y‘hi]t%rnli by, rlaémg pexlrbranad) gliB0fe propaeaylboemideiwas added | | A
" ~ 190
(IVH—|) ~yl( %ﬁlé%y nt %rﬂﬁg}lé}gl ((:ajféﬁﬁ}’ gé(xjnnggrﬁf Irén"ggéﬁ*thlo waﬁ/?ﬁ%&& amiﬂe 7

(Mr2H) " . .solvent was mmov(e( dha&édiddeawwﬁxknﬂcd)w%ﬂam: démm) 1o gwe 114 tgo of a

stirring under nitrogen. To this solution was added 39.95 ml (99.9 mmol) of 2.5M n-
10  butyl lithium solution in hexanes dropwise over 15 min. After 1.5 hr, dry carbon
dioxide was bubbled in as the mixture slowly warmed to room temperature. The
mixture was maintained in a carbon dioxide atmosphere overnight. To the mixture
was added 100 ml of 3N hydrochloric acid and solid sodium chloride. The organic
layer was separated and dried over magnesium sulfate. The solvent was removed and
15  the residue was maintained under vacuum giving 11.4 g of the title compound. : mass

spectrum (electrospray, m/e, negative mode): M-H 156.8.

Example 28
4-(Methoxymethoxy)-but-2-vnoic acid
20 To a suspension of 8.2 g (205 mmol) of 60% sodium hydride in 271 ml of
tetrahydrofuran was added dropwise at 0 °C with stirﬁ'ng 10.0 g (178.4 mmol) of
propargyl alcohol . After 30 min, 15.8 g (196.2 mmol) of chloromethylmethyl! ether
was added. After stirring over the weekend at room temperature, the mixture was
filtered and the solvent was remove. The residue was distilled (35-38 °C, 4mm) to
25 give 8.54 g of a colorless liquid. This was dissolved in 200 m] of ether and cooled to -
78 °C with stirring under nitrogen. To this solution was added 34.1 ml (85.3 mmol)
of 2.5M n-butyl lithium solution in hexanes dropwise over 15 min. After 1.5 hr, dry
carbon dioxide was bubbled in as the mixture slowly warmed to room temperature.
The mixture was maintained in a carbon dioxide atmosphere overnight. To the

30 mixture was added 14 ml of hydrochloric acid in 24 ml water. The organic layer was



~~ ~ ~191.. .. ..
-4-(3-chl ongg %mg?’]m?-t hi azol - 2-yl sul fanyl ) ani | i no] - 7- (MtH) 470 -PrAbE3 9K
ol -

-6-nitro-3~8in necarbonitrile Y 9~ i. el92 ~~ . |, ,~ .. X.. .l ~
Y. Y..,~Me h~. .-, . .. .. . M<~6-am no-4-[3-chloro-4-(1, 328hMAB 00>~
, oo A~ ow) ~ Q440.1 (MEH) - L L | sulfan 1 anilino
-7-nmet hox -3- uinolinecarbonitrile: Y. .y) 1Yq.... ~
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residue was maintained under vacuum giving 10.4 g of the title compound as a liquid.

Example 29
5 4-((2S5)-2-methoxymethylpyrrolidin-1-yl)butynoic Acid

n-Butyllithium solution in hexane (35.9 mmol) was added over 10 min to a solution
of 5.49 g (35.9 mmol) of (25)-2-methoxymethyl-1-prop-2-ynylpyrrolidine in 100 mL
of THF at -78°C under N,. After stirring cold for 1 h, CO, was bubbled into the
solution as it slowly came to 25°C. After stirring overnight, 100 mL of water was
10 added, the reaction was extracted with ethyl acetate and the extracts were discarded.
The reaction was adjusted to pH 7 with 20% H,SO, and solvent was removed. The
residue was slurried with methanol and filtered. The filtrate was evaporated and dried
in vacuo to give 7.06 g of 4-((2S)-2-methoxymethylpyrrolidin-1-yl)butynoic acid as a
brown foam: mass spectrum (electrospray, m/e): M+H 198.0.
15
Example 30
(28)-2-Methoxymethyl-1-prop-2-ynylpvrrolidine
A mixture of 4.82 g (41.9 mmol) of S-2-(methoxymethyl)pyrrolidine, 13.7 g (41.9
mmo!) of cesium carbonate and 5.00 g (41.9 mmol) of propargyl bromide in 80 mL
20  of acetone was stirred at 25°C overnight. The reaction was filtered and solvent was
removed from the filtrate. The residue was diluted with a small amount of water and
satd NaHCO, and extracted with ether. The extract was treated with Darco, dried and
evaporated to give 5.93 g of (2S)-2-methoxymethyl-1-prop-2-ynylpyrrolidine as a
yellow orange oil: mass spectrum (electrospray, m/e): 153.8.
25

Example 31

n-Butyllithium in hexane (55.8 mmol) was added dropwise to a solution of 10.1 g
(55.8 mmol) of 3-(1,4-dioxa-8-azaspiro{4,5]dec-8-yl)but-2-yne in 185 mL of THF at
30 -78°C under N,. After stirring at -78°C for 1 h, CO, was bubbled into the solution as
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3-(1.4-Dioxa-8-azaspiro[4.5)dec-8-yl)but-2-yne

10 A mixture of 10.0 g (69.9 mmol) of 1,4-dioxa-8-azaspiro{4,5]decane, 22.8 g (69.9

mmol) of cesium carbonate and 8.32 g (69.9 mmol) of propargyl bromide in 165 mL

of acetone was stirred overnight at 25 °C. The reaction was filtered and the filtrate

was evaporated to dryness. A small amount of water and satd NaHCO, was added to

the residue and it was extracted with ether. The ethereal extracts were treated with

15 Darco, dried and evaporated to give 10.8 g of 3-(1,4-dioxa-8-azaspiro[4,5]dec-8-

yl)but-2-yne as a yellow orange oil: mass spectrum (electrospray, m/e): M+H 181.8.

Example 33
Methyl 4-benzyloxy-2-(dimethylaminomethyleneamino)-S-methoxybenzoate
20 A stired mixture of 70.0g (244 mmol) of methyl 2-amino-4-benzyloxy-5-
methoxybenzoate (Phytochemistry 1976, /5, 1095) and 52 ml of dimethylformamide
dimethyl acetal was heated at 100°C for 1.5 h, cooled, and evaporated directly under
high vacuum to give 81.3 g of off-white solid, mp 134-140°C; NMR (CDCl,) d 3.01
(s, Me,N).
25
Example 34
7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-carbonitrile
To a stirred solution of 26.9 ml of »#-butyllithium (2.5 M in hexane) in 50 ml of THF
at -78°C was added a 3.51 ml of acetonitrile in 20 ml of THF during 10 min. After
30 stirring at -78°C for 30 min, the mixture was treated with 10 g of methyl 4-
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ethyl acetate and ether. After drying, 4.5 g of 7- benzyloxy-4 -hydroxy-6-methoxy-
quinoline-3-carbonitrile was obtained as an off-white solid, dec > 255°C ; mass

spectrum (electrospray, m/e) M+H 307.

Example 35
7-benzyloxy-4-chloro-6-methoxy-quinoline-3-carbonitrile

To a stirred suspension of 1 g of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-
carbonitrile in 10 ml of methylene chloride was added 5 ml of oxalyl chloride (2M in
methylene chloride), and 2 drops of N,N-dimethylformamide. The mixture was
refluxed for 20 min and to it was slowly added aqueous sodium bicarbonate until the
bubbling ceased. Following separation of the layers, the organic layer was evaporated
to a small volume, then passed through a plug of magnesol. Elution with 50 ml
methylene chloride, followed by evaporation provided 0.6 g of 7-benzyloxy-4-
chloro-6-methoxy-quinoline-3-carbonitrile as a pale yellow solid, mp 282-284°C;
mass spectrum (electrospray, m/e) M+H 325.

Example 36

-6-methoxy-guinoline-3-carbonitrile

A stirred suspension of 0.54 g of 7-benzyloxy-4-chloro-6-methoxy-quinoline-3-
carbonitrile in 10 ml of methylene chloride was cooled to 0°C. To this was added 10
ml! of boron trichloride (IM in methylene chloride). The mixture darkened as it
warmed to room temperature and a solid precipitated out. After stirring for 1 hour, no
further reaction was observed. The solid (unreacted starting material) was filtered
off, the remaining solution was cooled to 0°C and quenched by the dropwise addition

of methanol. Following evaporation of the solvent, the residue was dissolved in

f.
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A mixture of 0.070 g of 4-chloro-7-hydroxy-6-methoxy-quinoline-3-carbonitrile,
10 0.062 g of 3-(4-pyridyl)-1-propanol and 0.235 g of triphenylphosphine in 3 ml of
methylene chloride under nitrogen was cooled to 0°C. To this was added 0.14 ml of
diethyl azodicarboxylate dropwise. After 30 minutes, the reaction mixture was
warmed to room temperature and further stirred for 2 hours. The mixture was
concentrated down to 1ml and purified by silica gel chromatography, eluting with a
15  solvent gradient of 1 to 2 percent methanol/methylene chloride, to provide 0.090 g of
4-chloro-6-methoxy-7-(3-pyridin-4-yl-propoxy)-quinoline-3-carbonitrile as an off-

white gum.

Example 38 '
20 4-Chloro-7-methoxy -qguinoline-3-carbonitrile
A mixture of 4.0 g (20 mmol) of 1,4-dihydro-7-methoxy-4-0xo-quinoline-3-
carbonitrile and 8.3 g (40 mmol) of phosphorous pentachloride was heated at 165°C
for 3 hours. The mixture was diluted with hexanes and the solid was collected. The
solid was mixed with brine and dilute sodium hydroxide solution and extracted
25  several times with a mixture of tetrahydrofuran and ethyl acetate. The solution was
dried over magnesium sulfate and filtered through a pad of silica gel giving 3.7 g of
4-chloro-7-methoxy -quinoline-3-carbonitrile as a white solid: mass spectrum
(electrospray, m/e): M+H 218.9.
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Example 40
3-Carbethoxy-4-chloro-6,7-dimethoxyvlquinoline
A mixture of 28.8 g of 3-carbethoxy-4-hydroxy-6,7-dimethoxyquinoline and 16.6 ml
of phosphorous oxychloride was stirred at 110°C for 30 min, cooled to 0°C, and
treated with a mixture of ice and ammonium hydroxide. The resulting grey solid was

filtered, washed with water and ether, and dried, mp 147-150°C.

Example 41
Ethyl 2-cyano-3-(3.4-dimethoxyphenylamino)acrylate
A mixture of 7.66 g of 4-aminoveratrole, 8.49 g of ethyl ethoxymethylenecyano-
acetate, and 20 ml of toluene was heated at 100°C f'c}r 90 min. The toluene was

evaporated to give a solid, mp 150-155°C.

Example 42

A mixuwre of 40 g of ethyl 2-cyano-3-(3,4-dimethoxyphenylamino)acrylate and 1.2 L
of Dowtherm® A was refluxed for 10 h, cooled, and diluted with hexane. The
resulting solid was filtered, washed with hexane followed by dichloromethane, and
dried; mp 330-350°C (dec).

ol - 188-189e479. 3
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extract was washed with water, dried and evaporated. The residue was recrystallized

25 from ethanol to give a solid, mp 290-300°C.

Example 46

4-(3-Chloro-propoxy)-5-methoxy -benzoic acid methyl ester
A mixwre of 102.4 g (411.7 mmol) of 3-chloropropyl p-toluene sulfonate, 75 g

30 (411.7 mmol) of 4-hydroxy-5-methoxy -benzoic acid methyl ester, 75.7 g (547.5
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collected by filtration giving 98 g of 4-(3-Chloro-propoxy)-5-methoxy-2-nitro-

benzoic acid methyl ester as white crystals : mass spectrum (electrospray, m/e,): M+H

303.8; 2M+NH, 623.9.

25
Example 49

4-(2-Chloro-ethoxy)-5-methoxv-2-nitro-benzoic acid methyl ester

By using an identical method as in Example 48, 85 g of 4-(2-Chloro-ethoxy)-5-
methoxy -benzoic acid methyl ester was nitrated to give 72 g of the title compound:

30  mass spectrum (electrospray, m/e,): 2M+NH, 595.89
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20 organic solution was washed with water and saturated sodium bicarbonate. The
solution was dried over magnesium sulfate and filtered through a short column of
silica gel. The solution was concentrated to 200 m] and diluted with 250 of hot
hexane. After standing 47.7 g of the title compound was obtained as a solid : mass
spectrum (electrospray, m/e) M+H 259.8.

25

Example 52

A mixture of 25 g (96.3 mmol) of 2-amino-4-(2-chloro-ethoxy)-5-methoxy-benzoic
acid methyl ester and 17.2 g (144.4 mmol) of dimethyformamide dimethyacetal was
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PGTNSO9/ 1?&9'5318 of 2 resiqyesiljsh wag dissolypihin 339 1) of wiphydsofusan. A corpound of
formul a 1 1Raviepstate¥Raskl foUf it &d soli¢tiéh 6f 80.9 ml of 2.5M n-butyl lithium in hexane

in 300 ml] of tetrahydrofuran at -78°C was added dropwise 8.3 g (202.1 mmol) of
5 acetonitrile over 40 min. After 30 min, the above solution of amidine was added
dropwise over 45 min at -78°C. After 1 hr, 27.5 ml of acetic acid was added and the
mixture was allow to warm to room temperature. The solvent was removed and water
was added. Solid was collected by filtration and washed with water and ether. After
drying in vacumn, 18.5 g of the title compound was obtained as a tan powder: mass

10  spectrum (electrospray, m/e) M+H 278.8.

Example 53

-Chloro-propoxy)-4-hvdroxy-6-methoxy-quinoline-3-carbonitri

By using the method of example 52 and starting with 6.01 g of the corresponding

15 amidine, 1.58 g of acetonitrile, and 15.35 ml of n-butyl lithium solution, 3.7 g of the
title compound was obtained as a tan powder: mass spectrum (electrospray, m/e)
M+H 292.8; 2M+H 584.2

Example 54

20

A mixture of 3.5 g (12 mmol) of 7-(3-chloro-propoxy)-4-hydroxy-6-methoxy-
quinoline-3-carbonitrile and 28 ml of phosphorous oxychloride was refluxed for 1.5
hr. Excess reagent was removed at reduced pressure. The residue was mixed with ice
cold dilute sodium hydroxide and ethyl acetate. The mixture was extracted with a
25 combination of ethyl acetate and tetrahydrofuran. The combined extracts were
washed with a saturated solution of sodium bicarbonate. dried over magnesium
sulfate, and filter through a short column of silica gel. Solvents were removed giving

3.2 g of the title compound as a pink solid that is used with additional purification.
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-Q(C(R6) 2)s0-; 20 Methy) 5-Ethoxy-4-methoxy-2-nitrobenzoate

25 A mixture of 15.0 g (74.1 mmol) of methyl 3-ethoxy-4-methoxybenzoate in 45 mL of
acetic acid was treated with 15 mL of conc nitric acid dropwise over 12 min. The
reaction was kept at 55°C for 45 min, cooled to 25°C and poured into ice water. The
product was extracted into methylene chloride and the extracts were washed with

water and dil sodium hydroxide, dried and evaporated. The yield was 17.8 g of
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A mixwre of 24.3 g (134 mmol) of methy! 3-hydroxy-4-methoxybenzoate, 36.8 g
(267 mmol) of anhyd potassium carbonate and 31.4 g (201 mmol) of ethyl iodide in
500 mL of dimethylformamide was stirred at 100°C for 5.5 h. An additional amount
of ethyl iodide (31.4 g) and potassium carbonate (18.4 g) was added and heating was
continued for 2 h more. The reaction was filtered and volatile material was removed
from the filtrate in vacuo. The residue was slurried with water and filtered to collect
the product which was washed with water and dried. Recrystallization from heptane
gave 15.6 g of methyl 3-ethoxy-4-methoxybenzoate as white crystals: mass spectrum
(electrospray, m/e): M+H 210.9.

Example 61
Methyl 3-Hvdroxy-4-methoxybenzoate
A solution of 30.8 g (183 mmol) of 3-hydroxy-4-methoxybenzoic acid and 6 mL of
conc sulfuric acid in 600 mL of methanol was refluxed overnight. Most of the
solvent was removed and the remaining solution was poured into 600 mL of water
containing 25 g of sodium bicarbonate. The product wa:s extracted into ether, treated
with Darco, dried and evaporated. The yield was 31.8 g of methyl 3-hydroxy-4-
methoxybenzoate as pale yellow crystals.

Exiample 62

To a stirred solution of 157 g (50 mmol) of ethyl 2-amino-4,5-bis(2-
methoxyethoxy)benzoate (WO-96130347) in 50 ml of DMF at 0°C was added
phosphorous oxychloride (5.6 ml, 60 mmol) during 15 m. The resulting solution was
heated at 55°C for 45 m, cooled, diluted with methylene chloride, and treated at 0°C
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and washed at 0°C with water. The solution was dried and evaporated with added

toluene present to give 18.4 g of amber oil; NMR (CDCl,) 6 3.02 (s, Me,N).

5 Example 63
1.4-Dihvdroguinoline-5,6-bis(2-methoxvethox

To a stirred solution of n-butylllithium (44 ml of 2.5 M in hexane; 110 mmol) in 65
ml of THF at -78°C was added a solution of acetonitrile (5.85 m}, 112 mmol) in 110
ml of THF during 10 m. After stirring at -78°C for 15 m, the mixture was treated
10 with a solution of N’-[2-carbethoxy-4,5-bis(2-methoxyethoxy)phenyl]-N,N-dimethyl-
formamidine in 75 ml of THF during 20 m. After 30 m at -78°C the stirred mixture
was treated with acetic acid (14.3 ml, 250 mmol). The mixture was warmed to 25°C
and stirred for 2 h. The mixture was evaporated to dryness, and diluted with water.
The resulting white solid was filtered, washed with water, and dried to give 10.7 g;

15  mass spectrum (electrospray, m/e) M+H 319.2.

Example 64

A stirred mixture of 1,4-dihydroquinoline-5,6-bis(2-methoxyethoxy)-3-carbonitrile
20  9.68 g, 30.4 mmol) and 30 ml of phosphorous oxychloride was refluxed for 1.5 h.

The resulting solution was concentrated under vacuum, and the residue was stirred

with methylene chloride at 0°C as ice-water and sodium carbonate were added until

pH of mixture was 8-9. The organic layer was separaied. washed with water, dried

and concentrated to give a tan solid; mass spectrum (electrospray, m/e) M+H 337.1,
25 339.1.

Example 65
Methy! 4-methoxy-3-(3-morpholin-4-yl-propoxy))benzoate
A stirred mixture of methyl isovanillate (22.6 g, 124 mmol), N-(3-chloropropyl)-
30 morpholine (25.4 g, 155 mmol), potassium carbonate (18.8 g, 136 mmol),
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through a Withrwajerrangdthsxang, and/dried; nap 98:94KR6- then k = 2-4. 5 2. The
corrpoungi according to claiml1 wherein Zis -NH and n = 0 or a
pharmaceutically acceptable salt thereof. 3. The conpound according to
claim2 wherein X is a substituted gx Jeggubstituted bicyclic aryl or

bi cyclic heteroaryl stem harmaceutical |y acceptabl e salt
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pharmaceutical |y acceptable salt thereof. 2Q 6. The conpound according to
cl ai m 40 whasididyring 3Qmy Rhe selutien, Was heaiedio 49 C at which point the reaction started

and was self-sustaining at that temperature. After a total of 1.5 h at 45-50°C the
mixture was cooled to 0°C, treated with ice-water and 240 g (1.75 mol) of potassium
carbonate, and extracted with ethyl acetate. The extract was washed with water,
dried, and concentrated to give a yellow solid, mp 78-82°C.
15
Example 67
Methyl 2-amino-4-methoxy-5-(3-morpholin-4-yl-propoxy)lbenzoate
A solution of methyl 4-methoxy-3-(3-morpholin-4-yl-propoxy))-2-nitrobenzoate
(32.5 g, 91.7 mmol) in 110 ml of methanol and 220 ml of ethyl acetate was
20  hydrogenated at 55 psi in the presence of 2.0 g of 10% Pd on carbon catalyst at 25°C.
After 4 h the mixture was filtered, and the filtrate was evaporated to dryness. The

residue was recrystallized from acetone-hexane to give a tan solid, mp 78-82°C.

Example 68

25 Ethyl 2-(dimethylaminomethyleneamino)-4-methoxy-5-
(3-morpholin-4-vl-propoxy))benzoate
A mixwre of methyl 2-amino-4-methoxy-5-(3-morpholin-4-yl-propoxy))benzoate
(6.49 g, 20 mmol) and dimethylformamide dimethyl acetal (4.25 ml, 30 mmol) was
heated at 100°C for 1.5 h. All volatile materials were evaporated off directly at 70°C

30 to give a syrup; mass spectrum (electrospray, m/e) M+H 380.5.
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Example 70

A stimed mixwre of 1,4-Dihydroquinoline-7-methoxy-6-(3-morpholin-4-yl-
20  propoxy))-4-oxo-3-carbonitrile (4.75 g, 13.8 mmaol), 0.10 ml of DMF, and 55 ml of

thionyl chloride was refluxed for 3 h. Volatile matter was removed by evaporation at

30°C, and the residue was stirred at 0°C with a mixtwre of methylene chloride and

water containing potassium carbonate to give pH 9-10. The organic layer was

separated, washed with water, dried and concentrated to give a brown solid; mass
25  spectrum (electrospray, m/e) M+H 362.4, 364.4.

Example 71

Mixed 122 mg (0.50 mmol) 7-ethoxy-1,4-dihydro-6-methoxy-4-oxo-quinoline-3-

30  carbonitrile and 2.0 ml methylene chloride under N, and kept temperature near 25°C.
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xample

7-Ethoxy-1.4-dihvdro-6-methoxy-4-oxo0-quinoline-3-carbonitrile

Added 54.0 ml (135 mmol) n-butyl lithium to 150 ml THF and chilled to -78°C
10 under N,. Added dropwise over 20 minutes 7.05 ml (135 mmol) acetonitrile in 200
ml THF. Stirred 15 minutes and added a solution of 17.99 g (64.2 mmol) methyl 4-
ethoxy-5-methoxy-2-(dimethylaminomethyleneamino)benzoate in 150 ml THF
dropwise over 20 minutes. Let stir for 0.5 hour at -78°C. Added 11.0 ml (193 mmol)
acetic acid and warmed gradually to 25°C. After 2.5 hours, stripped solvent, slurried
15  residue with water, collected solids and dried in vacuo, giving 13.025 g of yellow

solid: mass spectrum (electrospray m/e): M+H = 245.2,

Example 73
Methyl 4-ethoxy-5-methoxv-2-(dimethylaminomethvleneamino)benzoate
20 A mixture of 15.056 g ( 66.9 mmol) methyl 2-amino-4-ethoxy-5-methoxybenzoate
and 14.1 ml (100 mmol) N,N-dimethylformamide dimethylacetal was heated to
100°C under N,. At 4.5 hours added 4.7 ml (33.3 mmol) more DMF/DMA and
removed heat at 5 hours. Stripped solvent, azeotroped with toluene, and dried in
vacuo, giving 18.211 g of grey-brown solid: mass spectrum (electrospray m/e):
25 M+H=28123.

Example 74

Methyl 2-amino-4-ethoxv-S-methoxvbenzoate
A mixwre of 24.110 g (94.5 mmol) methyl 4-ethoxy-5-methoxy-2-nitrobenzoate,

30 15.81 g (283 mmol) iron powder, 25.28 g (472 mmol) ammonium chloride, 135 ml
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conmpound according to claim17 wherein Zis -NH and n = 0 or a
pharmaceutically acceptable salt ther egg. 10 19. The conpound according to
claim 18 wherein X is the radical: TIeT

water, and 350 m] methanol was heated to reflux under N,. At both 3 and 5.5 hours
added the same amount of iron and ammonpium chloride. Removed heat at 6.5 hours,
added ethyl acetate and saturated sodium bicarbonate, filtered through celite and
separated layers. Washed organic layer with saturated sodium bicarbonate, dried
5  with magnesium sulfate, stripped solvent, and dried in vacuo, giving 17.594 g of pink

solid: : mass spectrum (electrospray m/e): M+H = 226.2.

Example 75
Methy] 4-ethoxy-5-methoxy-2-nitrobenzoate
10  Dissolved 5.00g (23.7 mmol) methyl 4-ethoxy-3-methoxybenzoate in 25 ml acetic
acid under N, and added 6.1 ml (95.1 mmol) 69% nitric acid dropwise over 30
minutes. Heated to 50°C for 1.5 hours and poured onto ice bath. Extracted with
chloroform, washed with dilute sodium hydroxide solution and filtered through
magnesium sulfate. Stripped solvent and dried in vacuo, giving 5.268 of off-white

15  solid: mass spectrum (electrospray m/e): M+H = 255.8.

Example 76
Methyl 4-ethoxy-3-methoxybenzoate
A mixture of 25.0 g (137 mmol) methyl vanillate, 38.87 g (274 mmol) potassium
20  carbonate, 500 ml DMF, and 16.5 ml (206 mmol) ethyl iodide was heated to 100°C
under N,. At 2.5 hours, cooled and removed solids. Stripped solvent, and partitioned
between water and methylene chloride. Stripped solvent and dried in vacuo, giving

25.85 g of white solid: mass spectrum (EI m/e): M =210.0.

25 Example 77
7-Ethoxv-4-hydroxy-quinoline-3-carbonitrile
A mixture of 10 g (73 mmol) of 3-ethoxy aniline and 12.3 g (73 mmol) of ethyl
(ethoxymethylene) cyanoacetate was heated in 90 ml of Dowther at 140°C for 7
hours. To this mixture was added 250 ml of Dowther. The solution was stirred and

30 refluxed under nitrogen for 12 hours with periodically distilling out the eliminated
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20  acetate and washed with cold diluted sodium hydroxide solution. The solution was
dried over magnesium sulfate and filtered through a pad of silica gel. The solvent
was removed giving 2.1 g of beige solid: mass spectrum (electrospray, m/e) M+H
277.7.

25 Example 80
8-Methoxy-4-hydroxy-6-pitro-quinoline-3-carbonitrile
A mixture of 12.6 g (75 mmol) of 2-methoxy-4-nitro aniline and 12.7 g (75 mmol)
of ethyl (ethoxymethylene) cyanoacetate was heated in 100 ml of Dowther at 120°C
for overnight and 180°C for 20 hours. To this mixture was added 300 m! of Dowther.

30 The solution was stirred and refluxed under nitrogen for 12 hours with periodically
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H - benzo[ b] t hi ophen- 6-yl am no) - 6, 7- di et hoxy- qui nol i ne-320 carbonitrile or a
phar maceut wegbdrigréccept abl e salt thereof; p) PCT/US99/22054

4- (2, 3-di hydr o- 1Hi ndol - 6-yl am no) - 6, 7- di net hoxy- qui nol i ne- 3-2§aﬂmrzwgri |l e
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4- (1 soquino m no) - oxy-qui nol i ne-3-carbonitrile or a
phar maceutexend hpd ao eplidiiwas codlected heTlokolidaaas dissolved in 500 ml of ethyl
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4- (S- hydrded: eiér HdgnBsianmy it Gd Filtéred! MBSURRAXY patH b Qi @13 FAE BQAPSAtr i | € or
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20 dimethylformamide dimethyl acetal was refluxed for 18 hours and concentrated in

vacuo. The crude amidine product was used in the next step without further
purification.
To 25 ml of tetrahydrofuran at -78°C was added 17.6 ml of 2.5M n-butyllithium in
hexanes. Then 2.35 ml of acetonitrile in 45 ml of tetrahydrofuran was added
25 dropwise. The mixture was stirred at -78°C for 15 minutes. Then a solution of the
crude amidine in 30 ml of tetrahydrofuran was added dropwise. The mixture was
stirred at -78°C for 30 minutes, then 5.7 ml of acetic acid was added. The mixture
was warmed to room temperature, and 100 ml of water was added. The product was

collected, washed with water, and dried to give 4.14 g of 4-hydroxy-6,7,8-
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har maceuti cal | acce table salt thereof; 2 8 R 213 -156
P 5 %1 Fajlm?no met k ] i h enzoic acxd methyvl

15 A mixwre of 3.46 g of 2-amino-3,6-dimethoxybenzoic acid (Manouchehr Azadi-
Ardakani and Timothy W. Wallace, Tetrahedron, Vol. 44, No. 18, pp. 5939 to 5952,
1988) in 20 ml of N,N-dimethylformaide dimethyl acetal was refluxed for 18 hours
and concentrated in vacuo. To the residue was added 180 ml of ethyl acetate. The
mixture was filtered, and 200 m] of hexanes was addeq to the filtrate. The mixture

20  was then concentrated to 100 ml. The product was collected and dried to give 3.25 g
of 2-(dimethylamino-methyleneamino)-3,6-dimethoxy-benzoic acid methylester as a
solid, mp 81-83°C; mass spectrum (EI, m/e): M 266.1263.

Example 85
25 4-Hydroxy-5.8-dimethoxy-quinoline-3-carbonitrile
To 12.5 ml of tetrahydrofuran at -78°C was added 8.8 ml of 2.5M n-butyllithium in
hexanes. Then 1.18 ml of acetonitrile in 25 ml of tetrahydrofuran was added
dropwise. The mixture was stirred at -78°C for 15 minutes. Then a solution of 2-
(dimethylamino-methyleneamino)-3,6-dimethoxy-benzoic acid methylester in 62 ml

30  of tetrahydrofuran was added dropwise. The mixture was stirred at -78°C for 10
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-yl anmi no) -6 net hoxy-qui noline-3-carbonitrile or a pharnaceutiZ8lMAR
acceptabl e salt thereof; zz)

7-{2-[bi s-(2-hydroxy-ethyl)-am no]-ethoxy}-4-(1H -indazol - 6-ylam no)-6

met hoxy- qui nol i ne- 3-carbonitrile or aHs)har maceutical ly acceptable salt 10

t hereof; aaa) 7-[2-(4 -hydroxy-piperi 21 -yl )-ethoxy]-4-( -indazol -6

-yl am no) - 6- net hoxy qui noline-3-carbonitrile or a pharmaceutically

accept abl mimsdst theh ewarofed tbhb))m?te{xﬂ)eh(tdfe(lﬂ Iy ohirontes: eAbgtic agid ({8 mal) iwasl

-yl)-ethox ol - -6 6netho i nol i -carbonitrile
or a phar%@é@h%‘gﬁ by %@ %P%Odt“ﬁ'e‘%so‘? l%e@lé)‘v#sl{eg Wiy Wategi oxa- 8
-aza- spifR( gﬁém

yl am no) - %ﬂné?{mdog’;e/g’&ﬁ rngJ’ |gngfg %’éln'f) '? ﬂlwgﬂ%r gh g?%ccealrj?qnggh y

accept abl selidaip 3008050€; mdsicipedtrfra (E], m/e): M 230. 0685

1, 3] di;oxol an- 2-yl et hyl - net hyl - am no) - et hoxy] -4-( 1 Hindazol- 6 20

yI am éo) 6- met hoxy- qui nol i ne- 3- car boni tr| |l e or a pharmaceutically
acceptabl e salt thereof; eee) Example 86

7-[2-(3, 4-di hydr o- 1I—I-|squ| nolln 2 yl) = ethoxy] 4- (1Hindazol - 6- yl am no) -6
met hoxy- qU|noI|ne3c 3 8k dimethox viua potiitrile accept abl e sal t

t hereof; 25 fff

4-(1Hin foTe% mixwre AH}-38. grB{ ﬁc}}ywef‘y(é'gtqw‘ﬁ%ﬁbﬂB’I"iOH"‘?I3)ﬁaFQ9PH'B;?‘;/)IHU| nol i ne
- 3- car bonyyf pf %&sﬂior@uﬁ&?’cﬂﬁﬁ'ﬁfét AP idopa ©F KON A Eth§ Bbim e Ss refdB@Y

7-(2-chl oroethoxy) -4 é Hi ndazol - 6- yl am no) - 6- met hoxyqui nol i ne- 3

car bdd) t rfor elOcmmateph\a reasparaied frdeyofavalatgie adtier.s dlhe rcshdueewfas srfrrlmtd) with

car boni ¢ r19 1 3F VAR dhekadic Sl cpHEREL and el ongtve e S Melarg S (*1° %
H i ndazol dlﬁreyﬂoamqmmmi@eryeémmmﬁe (ad- oMK Ofp NTe= M 7°€t h%k’)sﬂéﬂu%ﬁ{ \R%Eom 18761

3-carbonitrile or a pharmaceutically acceptable salt thereof;

- 157 PGWaySMo248344. 2 8 MAR 2003 jjj)

4- (3H benzotri azol - 5-yl am no) - 7- ( 2- chi or oet hoxy) - 6- met hoxyqui nol i ne- 3car bon
itrile or a pharnmaceutically acceptable salt thereof; kkk)

7- (3-1nl or opr opoxy) -4-( 1 H i ndazokx#mple8? no) - 6- met hoxyqui nol i ne- 3
carbonitrile or a phar rraceutl cal I y accept abI e salt thereof 5 111) 4-{ 1

H- i ndazol e- 6- y| aMeshy] 24dimath iatk 8RZoal

qui nol i nerg-,Cafhg %H&oheoﬂﬁeﬁypﬁ%ﬁﬁfi % hfeﬁmokybe%%ﬁ@t(@%eg %' thmbi)efeof
20 m] of DMF at 0°C was added phosphorous oxychloride (2.24 ml, 24 mmol) during

15 m. The mixture was warmed to 55°C and stirred for 45 m. The resulting solution

20 was diluted with methylene chloride, cooled to 0°C, and treated with 80 ml of
precooled N/1 sodium hydroxide during 5 m. The organic layer was separated and
washed at 0°C with with water. The solution was dried and concentrated to give an
amber oil; NMR (CDCl,) 6 3.00(s, Me,N).

25 Example 88
1.4-Dihydroguinoline-6,7-diethoxy-4-0xo0-3-carbonitrile
To a stirred solution of n-butylllithium (17.6 ml of 2.5 M in hexane; 44 mmol) in 25
ml of THF at -78°C was added a solution of acetonitrile (2.35 ml, 45 mmol) in 44 ml
of THF during 10 m. After stirring at -78°C for 15 m, the mixtwre was treated with a
30 solution of ethyl 2-(dimethylaminomethyleneamino)-4,5-diethoxybenzoate (5.83 g,



mm) 4-[3-chloro-4-( 1-methyl-2-imdazolylthio)phenyl am no] -6, 7-di et hoxy-3
qui nolinecarbonitrile or a pharmaceutically acceptable salt thereof:. nnn)
4-[3-chl orovﬁof"y §76t hyl - 2-i m dazol yl t hi o) phenyl am no] - 6, 7- di eﬁ&{l Sj-O
qui nol inecarbonitrile or a pharmaceutically acceptable salt t . 0)
6- am no-4-[3-chloro-4-{ 1-methyl-1 Him dazol - 2-yl sul fanyl ) - phenyl am no]
qui noline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
ppp) N-{4-[3-chloro-4-(1-nmethyl-1Him ol -2-yl sul fanyl ) - phenyl am no] - 3
cyano- qui nol i n- 6 yl }-acrylamde or a p ar maceutical ly acceptable salt 15
t her eof

a phar naceﬁ%q d’é‘I“P lgg@:ﬂ{‘é% ﬁ%ﬂghg A?I,e% ,3§UI % Jié%E Be Sk was | © O
L Contap! el B <7 fﬁ'l?fwrﬂﬂioﬂodﬂa!aeuc?a&@mevgpw[@d RdrgnRbaTRBGSMLECal |y

accept abI e salt thereof;
4- ( 2- Hydr owgs stamdtlha%;cr-, ant;/ﬂ@nts\m)n@pmcqbnmtm@l&md off) washe®withrvoaten, tri | e

& (2, 5 D i o et B AL BT 0E elict NBIRDMD U4 8356 Alhol i ne- acar boni

trile 03 a pharmaceutically acceptable salt thereof; uuu)

- (2- Mer capt o- benzot hi azol - 6-yl am no) - 6, 7- di net hoxy- qui nol i ne-3 25
carbonitrile or a pharmaceutically Exampteaﬂ e salt thereof; vw)
i ql i ne-3-carbonitrile

H-1 ndazol - fr ieambmiek -dF- ahipty/ ﬂu'u’éﬁbﬁéﬁ‘ o'-? F@fdh@'akégu'ido?in@% 'ﬁdlethoxy-4-

phar maceutical ly acceptabl e salt thereof; 2003 - 2722)
4-1 (3- hydr@%ﬁlﬂb@pﬁﬂﬁy withphagthomus-atyekiptidx g2 tei titls) ¢qmmmn@@matpmke or a

phar ma i cal l ble salt thereof; aaaa)
4-{ 3- c %ﬁ% F%’lﬁ?eﬁh})h -1H i m dazol - 2-y1) sul fanyl ] ani | i no}-7- nmet hoxy- 6

vitro- 3- qU| nol i necarbonitrile or a pharmaceutically accept abl e salt
t hereof ; bbbb) 6-am no-4- { 3-chloro-4-(( 1-nethyl-

Hi mi dazol -2-yl )sul fanyl] anilino } vamﬁler%ky 3- qU| noI i necarbonitrile or a
pharmaceuti cal by oY .

(E)-N-(4-{3-c e

cyano- 7- meahexdtiof nijixture lof rmb 2149 Qdmﬁel) hﬂ Izaa:ﬂulne)ar ﬁcdhukﬁba{ﬂodﬂcﬁ.’( ine25.0

pharmaceutical |y acceptabl e salt thereof; *4 [ 3-chl oro-4-(
1, 3- t hiazomlpok 13 Mﬁ'&?{%)%%.heﬁ%]mﬂ Heltoﬁo%‘yfos hr.cnd then H’Glﬁohvééh?‘”%m trile

h gf?dile
gr aﬁl ﬁoaanﬁ' qu -"ye ?qggpélﬂ?%z‘g?@df% cfsﬁ[l{? y?i % ?nl zrilorj:fn%eratq[rh(t%(eyo 3qui nol i
necar boni t solidéfieat toagph . &mcemmeqabﬂgctas@emdthrﬁlessahd ih 8218 Gf yield!, nidss

(E)-N-{4-[3-chl oro-4- azol - sul fanyl ) ani lino] - 3- cyano- 7- met hoxy
6- - qui nol i Wtwm&’@&ﬁwﬁw@m Héi% dt enarmi de or a phar maceutical |y
acceptabl e salt thereof;

20 Example 91
1,4-Dihydro-8-methoxy-4-0x0-quinoline-3-carbonitrile
To 35.0 mL of THF was added 26.6mL (66.4 mmol ) of n-BuLi solution during 5
min at -78° C. To the stirred solution was added a solution of 3.55 mL (67.9 mmol)
of CH,CN in 65 mL of THF during 10 min which time the solution became white

25  suspension, and then continued to stir for 15 min at -78° C. To the suspension was

added a solution of 5.8 g (24.5 mmol) of 2-(Dimethylamino-methyleneamino)-3-
methoxy-benzoic acid methyl ester in 45 mL of THF during 30 min, and then
continued to stir 30 min at -78° C during which time the mixture gradually became
clear. The solution was quenched with 8.5 mL of HOAc. The resulting thick slurry

30 was stirred and warmed to room temperature. After most of the solvent was



0999) 4-[3-chloro-4-(1H i m dazol -1-yl)anilino]-7-methoxy-6-vitro-3

qui nol i necarbonitrile or a pharnmaceutically acceptable salt thereof; hhhh)
6- am no- 4- 3 -4-(1H i m dazol -1-yl)anilino]-7-nmethoxy-3

qui nol i necé?%gﬁli??fl e or a pharmaceutically acceptable salt F Pgﬁ%a;;&ﬁl i)
(E)-N-{4-[3-chloro-4-(1Him dazol -1-yl )ani | ino]-3-cyano-7- net hoxy-

qui nol i nyl }-4-(di net hyl am no) - 2- but enam de or a pharnaceutically
acceptable salt thereof; jjjj) 4-{

3-chl oro-4-j (4-oxo- 3, 4-di hydro- 2- qui nggpl i nyl ) sul fanyl Janilino}-7

met hoxy- 6-vi tro-3-qui nolinecarbonitrile or a pharmaceutically acceptable

| h f: 001.1,8761 -...1 PCT/,US99/ 22054 2 8 R 2003 kkk
S i o Svaparaiad, e Tty Sas i hied i (oM Noae TR Seuate NOKS B4t FellFsIani 1 i no
} 7- met hoxby AnfutioR nliWeBRED Aith witke Affer AriRgiAeaciel iiahidraes 3% abhife sal t

thereof; I111) (E)-N-(4-{
3- chl or o-profiyat-asen- A1 ahitetsplid dn X7 fufmel piclda i ps 470’ A decanmasnspepr@ms

cyano- 7- hoxy- 6- quj_nald vyl -4- (di net hyl am no) - 2- but enam de or a

phar rraceE@efgf)?}gfg%gwggﬁgﬁﬂeﬁslaft t her eof ; MMM

6- met ljpoxy- 7- [ 3- (4- nor phol i nyl ) propoxy] -4-(4-(4

pyridi nyl met hyl )anilino]-3-quinolinecarbonitrile or a pharnmaceutically
acceptabl e salt thereof; 10 nnnn) Example 92

6- met hoxy- 7-[ 3- (4- nor ptkob]% - 4- nyl met hyl )anilino] -3
qui nol i necarbonitrile salt thereof; 0000)
6- met hoXyA7 nigturel - sF030h04 | (19! Jrdien 0%y ] 14-diflydra-gomeindikiul d@tdithoiaieii-i no] - 3
qui nol i necarbonitrile or a pharmaceuti calcl% acceptable salt thereof; pppp)
(E) - N- ( 4- Gabeniwide yand 330, ymL dofh phasphiaus aprasborige cando Sodnops i af oPME owasno- 7 15
met h - 6. aui Dol NYle) £ 4= ( didret h ' - &= ' P ceutically
acceptoabl %eglgg%"f f{)ﬂé.r% g?urgqg‘gg)xﬂ%l_uf}@ »0;99 egap%\’&tg@?g]dqﬁnegg afid ci?ﬁx'ie@wu‘ﬂ

2- chl or 0- Hexlafiés. CBtnsolid wesshevllec@dnadd enided]wittolcoldy bjlasi sod]unh eiaonhteN

(3--pyridinyl methyl)acetam de_or a pharnaceutically acceptable salt
t her eof ; $ytion and extracted several times with ethyl acetate. The organic layer was dried

N-{4-[(b-am =C : 1= - Q4 ' . LAOkanChHl Qr }-N 20
(3-pyridi ﬁ\{ﬁt%@?m/m ' %@gﬁf énn@g%?@%ﬁﬁgra@geé}ﬁ%%é} ggégg{la(gltgggglggﬁtt her eof ;
ssss) N- (dave[38 gaf étohlaroi 3amethdxg yauinelingyBichboyitdlecisian offl vkitd sulidria}o12

chl or oizhenyl,) - N- (3-pyridi nyl net hyl)) acet am de 8r a pharmaceutically
acceptabl @ ¥gld mageypeetrum(gletyospray, m/e): M+H 219.1.

4-[3-chl oro-4-(1, 3-di net hyl -2, 4, 6-tri oxohexahydro-S-pyrimdinyl)anilino]-7
25 nmet hoxy-6-nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable
sal t Example 93

4-Chloro-7-methoxy-guinoline-3-carbonitrile

In the manner of Example 64 treatment of 1,4-dihydroquinolin-7-methoxy-4-o0xo0-3-

20  carbonitrile with phosphorous oxychloride gave the title compound as a tan solid;

mass spectrum (electrospray, m/e) M+H 219.2, 221.2.

Example 94
7-benzyloxy-4-hydroxy-6-methoxv-guinoline-3-carbonitrile
25 To a stirred solution of 26.9 ml of n-butyllithium (2.5 M in hexane) in 50 ml of THF
at -78°C was added a 3.51 ml of acetonitrile in 20 ml of THF during 10 min. After
stirring at -78°C for 30 min, the mixture was treated with 10 g of L17741-150 (B.
Floyd) in 20 ml of THF during 5 min. After 15 min at -78°C the stirred mixture was
warmed to 0°C for a further 30 min. It was then treated with 5 m} of acetic acid,

30 warmed to 25°C and stirred for 30 min. The mixture was evaporated to dryness, and



t her eof ; uuuu)
4-{3-chl oro-4-[ (4-phenyl -1, 3-t hi azol - 2-yl ) sul fanyl ] ani | i no}-7- net hoxy- 6
nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

t her eof ; vv\W 00/18761 PCT/US99/22054
6- met hoxy- 7- [ 3- (4- nor phol i nyl ) propoxy] - 4-[ 4- (3-t hi enyl met hyl ) eng | waropag$ 30
qui nol i necarbonitrile or a pharmaceutically acceptable salt thereof; 2 8

MAR 203 - 160 wwww)

6- met hoxy- 7-[ 3- (4- nor phol i nyl ) propoxy] - 4-[ 4- (2-t hi enyl met hyl)

ani | i no] - 3-qui nol i necarbonitrile or a-pBarmaceutically acceptable salt
t hereof ; bbbbb)

6- met hoxy- dilit@d Withmaquehud sadphh fricapbonaje. 4ThetresBitipyg oifewhigd sxljd was filtered - 3

qui nol i necarbonjtrjle or har maceuti cal | y_acceptabl e salt thereof; ccccc)
4-{3- chl or &28hed WIthe¥ 3G, et 4Pl and 2‘5‘9{-)‘%—(}?& gfﬁ{i}]g} énﬁe Ei ®fo) -Pe0R oy - 7
[3-(4-norp IRy e LR TRT 2 Yo 1 B! : I fal r NA; theally
focept abl ehggx;otay t%@?@g%&hg@ggg BQbIHEEH RAS obfalre8 28"an PRALEBGAM! dde

4-[ 4- ( 2- f upb5iE hiphdsespedtium [eléctrosprayxm/e)-NI8H(307nor phol i nyl ) propoxy] - 3

qui nol igecar bonitrile or a pharmaceutically acceptable salt thereof; eeeee)
6- met hoxy- 7-[ 3- (4- nor phol i nyl ) propoxy] -4-[4-(tetrahydro-2

furanyl met hyl ) ani | i no] - 3-qui nol i nechgﬂiiﬁgggl e or a pharmaceutically
acceptabl e salt thereof; fffff)

4-[ 4- (3-furyl et hyl ) abenzvigxly-4chbordy 004 parboniyile pr opoxy] - 3
qui nol i nec I.triil e

O o FLPE Nl iRl PR TECEU LB SRR APL S SELYy SIRRER'. 99000

furanyl met Byfobamiliin 2D 1 fuh&tllene EROAAO Was i mPoPhalyTehisHdeqoM
acceptabl e salt thereof; hhhhh) 4-(3-chloro-4-

[ 5- (trid@l uarethdensy chlond®), andg sldopsz of NaNydimgthytfoymamidenoYhg mixwre was

th - 6- Vi - 3--qud Ngl. i itril h ticall bl
cal't { nor eB0Bed i b ia GETRY B0 sianE e uBBL R b Boe R b2 ©
(E) - N-[4- ( Bubhliry @edbed [ 5-Holiokinor epirativn )ofl i 4ayely, afie ag@anid Wykr aigsno }
ani | i no) - 3-cyano- 7- et hoxy- 6- qui nol I nyl ] - 4- (di met hyl am no) - 2but enam de or a
phar maceut e¥aRargied i pnakh velusng, thenpasesds thrqughja plug of magnesol. Elution with

4- [ 3- chl or gp4r(fteRylehGEm¥aX ¥cWEd BPEvapofdidB*probidld BY gof 7-benzyloxy-4-

15  chloro-6-methoxy-quinoline-3-carbonitrile as a pale yellow solid, mp 282-284°C;

mass spectrum (electrospray, m/e) M+H 325.

Example 96

20 A solution of 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile
and 258 mg (1.88 mM) of 6-Aminoindoline dihydrochioride salt in 10 ml of ethanol
was refluxed for 3 hours. To the warm solution was added 1 ml of 1M sodium
carbonate and the sample was heated for 5 minutes at 100°C, then poured into 300 m]
of ice water. The solid was collected, washed with water followed by ether and dried

25  under vacuum at 80°C. The solid was dissolved in 50/50 methanol / chloroform and
dried onto silica gel and purified by chromatography using a gradient of 20% to 50%
acetone in hexane to yield 496 mg of the title compound_as a tan solid: mass spectrum
(electrospray, m/e): M+H 375.1, mp = 121-124°C,



5 quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;
kkkkk)

6- am no- 4- P%Og‘?%?g 4- (4-pyridinyl oxy)anilino]-7-ethoxy- 3qU|EST?ﬁ2%§?g%nltr
ile or a pharmaceutically acceptable salt thereof; 11111) (E)? 8-NAR 2003
4-[3-ch|oro-4-(4-pyridinyloxy)anilino]-3-cyano-7-ethoxy-6quinoIinyI

}-4- (di met hyl am no) - 2- but enam de or a pharnaceutically 10 acceptable salt

t her eof ;

4-{ 3- chi or o- 4- [ (3- pyr|d|nylnethyl)anlno]anlllno} 7- met hoxy- 6-ni vo3- qui nol i n
ecarbonivile or a pharnaceutlcaIIyE%gﬁﬁR% | e salt thereof; nnnnn)

6- am no- 4-{ 3- chl or o- 4- ((4- phenyl -2- yl)sulfanyl]aniIino}-?nethox
y- 3-qui nol i neg i rﬁ#ﬂl@mbhltt hereof ; 15
00000) 6- anlno 4-(3-chloro-4-{ [S-(tr yl)-1 I adi azol -2 yI]
amino } a sdmd@@m&pl &HEMD ﬁéﬂtchhﬁmﬁﬂoﬁﬁmoﬂé-%mobnﬁaﬁamti ad |y

t abl
gcﬁgfhgxygﬁﬁg?ﬁhﬁgﬂ |ny ?%)1?636%%/0]20]5 1P41 121 8%8%13? t‘H@ﬁ 5eng“fq ﬁ’é] 3qui nol
i necar$onhyirse Torthe waharsohant wesdddgd aczﬁepr.t @ﬂlldhcérﬁiatted He:u aad thed@mple
gqqdq) (E) - N- (4- (3-chl or o- 4- S phenyl -1, 3-t hi azol - Ifani/_l]anlllno} 3-
cyano7- net#d %‘@fﬁﬁsﬁﬁmuﬁ-ﬂa; QO(Qzll‘-hQéﬂhWS@lFﬁ was BQlaEﬁdthé’ Hen.othesolid

o ohr oS el BrEE28 Mi%or Ghbad A Mkedd (o ey, Toe hokBIYIRBI ¥4y ) pr opo

XK] 3- ?uu ﬁnbtedexhartharisomb(e sokid awashaasmeuiml @RarloY 238 driz@apidebhecundl t
t hereo SSSSS

6- net hoxygq G 3‘9( yickd o1 mEy PF &%%Wla@‘)](‘ﬁ'}’{a@“ﬁ?)r@ &%W@’S@W@ﬁ?ﬂ“ﬁn@r} 3qui no

| i necgy bo I I

4-[ 3- g?\l o?%rﬁ 1?139}%/% dil %ﬁgﬁﬁlﬁ% %bﬁ@z’l&u@ﬁ% gy, ‘ﬂﬁ%eﬁao | nyf)’) pr opoxy
] - 3- qui nolipne285-B8MA.ri | e or a pharmaceutically 30 accept abI e salt thereof;
2 8 MAR 2003 - 162 uuuuu)

b- met hoxy- 7-[ 3- (4- nor phol i nyl ) propoxy] - 4-[ 4- (4- pyri di nyl oxy)anilino]-3

qui nol i necarbonitrile or a phar macg* h@ﬁ% g acceptable salt thereof; vvvvv)
4-[ 2-chl oro-4-( 1 3- thlazol 2- ylsu an anlllno) 6- nethoxy 7-13-(4
m)rphollnyl)pr ‘ hA(

) raxbenitrileal | y
bl t h

N[ 2 b ?\os‘ﬁuw{% Eg’/ﬁﬁaﬁ%wﬁ@%y@ of.-5hloR PTG ggphogile

qui nol i nyhﬁ@%@%gh@%ﬁ'h&%ﬁs (rhahmmiy 'ahﬁﬁﬁtﬁm@@nl%f &hanol was
pharmaceutical |y accept abl e sa t her eof XXXX)

6- met hoxy reflyxed for- Momorrpnye mmwhyqonmqszad@ed-ﬂ trdt of aldM sbdiBm carbonate

L et ) 38 WSl Qb el 98P 5ARMleS! & S0 AnBR 30U Sl 550 h ofGEEPL 20! @
6- met hoxywzne{r?» Thé soRd RS Lol BRI ith wlater felibwled?bydethér andzded Ainder

yl met hyl ) ani | i no] - 3- qui nol i necarbonitrile or a pharmaceutically acceptable
sal t Z&er ¥aguuny gtz 805C to yield 526 mg of 4-(Benzo(1,3]dioxol-5- ylammo) 6,7-diethoxy-

yi ety ARG P-BRRl A o BEEBRIT s Specltbpn fioakobbef CBVPY MeBopt ani o

sal t ther g98.0, mp =200-203°C.

ccccecce) 7- et hoxy 6 nitro-4-[4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]-3
(trifluoronethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically
acceptabl e salt thereof; dddddd) amole

6- anmi no- 7- et hoxy- 4- [ 4- [ ( 4- phenyl - 1 EX2MRIEI2 - 2. yi ) sul fanyl]-3
(trifbgoronet hyl yanDiéthely- ;(ggnnehzmggthy-gnmbﬁn@s cartphirilaceut i cal |y

acceptabl e salt thereof;
A solution of 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile

and 250 mg (1.88 mM) of 6-aminoindazole in 10 m} of ethanol was refluxed for 3
hours. To the warm solution was added 1 ml of 1M sodium carbonate and the sample
was heated for 5 minutes at 100°C, then poured into 300 m] of ice water. The solid

30 was collected, washed with water followed by ether and dried under vacuum at 80°C



WO 00/ 18761 - 163 PCITNS99r 12054 2 a ~R 200s eeeeee) (E)-N-(

3-cyano- 7- et hoxy-4-[ 4-[ (4- phenyl -1, 3-t hi azol - 2-yl )sul fanyl ]-3
(trifluoron®™ORHBHi | i no] - 6- qui nol i nyl }-4-(dinethylanino)-ZPSGﬂ§W%E%E% or
a pharmaceutically acceptable salt thereof; ffffff] 28 MAR
4-[3-chl oro-4-(1H i m dazol - 1-yl net hyl )ani | i no] - 7- et hoxy- 6-ni tro- 35

qui nol i necarbonitrile or a pharmaceutically acceptable salt thereof;
999999) . -107.- L o
6-an1no-4-[3-ch|oro-4-(1H-|n1dazo|-1-§?%ethyl)an|I|no]-?-ethoxy-BqU|noI|nec
arbonitrile or a pharmaceutically acceptable salt thereof; hhhhhh)

(E) - N-{ 4- [ Yyickd (‘}Ag-mg ©f . 7-Riethowy-4-(1Hipdazel6y Waminorapingling, 3-arbpaitnlex y - 6- qui
nolinyl }-.4-(di hyl. and =2 i.,d ¢ utsi,gal Jey~10

nccept abl 8354t SR HaE R urt L GBIBR /) VA SAL TSNS SIC
3-chloro-4-[{4-nmethyl - 2-pyrimdinyl)sul fanyl]anilino
}-7-ethoxy-6-nitro-3quinoIinecarbonitriI%OBr a pharnmaceutically acceptabl e

salt thereof; jjjjjj) 6-anino-4-{ Example o
I ] ﬁ?fnl)}-Qﬁ’iPPline-S-carbon%tnl' le i

?: gth 8;(3' (£ f5. YRS i

t her eof ; Mosdlkitibrkloj 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile

hoky- 6 queRbl 9151 924 Aeaeh) A Ay OB ARSI clpr it etk a1y
accept abl 4_5[&?&@&%&6@% rleﬁﬁ*édlﬂt?r Phiouss. ')Tg the g ]solu_tion was added 1 ml of

3-chl oro- 476-di met hyl - 2- pyri m di nyl ant I'1 no
} - 7- et hox i Mosddivro-c3rbgpnateani nixc sanipdanivis heaedford mpimaresat 804°C; dehypoaredept abl e

| t f: 0 6- anj -4-{ 3- | -4-1(4, 6-di t | -2
o S o g0 T rvaegr SThE Gori has pO et bk e o uea oY
phar maceutkinzghhd dAEF BRARRABAR i 8G9TeiosAtid 431NAY l@? 6 75D 1ebhdx§-4-{4-methyl-

3-chl oro-4-[ (4, 6-di nethyl -2-pyrimdi nsliq) sul fanyl Jani l i no
} 3- cyano- 2-exohdycheomgni- iroldminb)-quinglinencanplonitiile @ a 2ath salish massispectrum 25

phar maceuti.cal | v_accent abl t_theygof,;,,R00000)

4-[4- (1H i(“anl’f'nc %%fayﬂgﬁng’{)ﬂgf‘f@hiTPﬁg@éSﬁ‘eghoxy- 7-[3- (4nor phol i nyl ) propoxy]
-3-quinolinecarbonitrile or a pharnaceutically acceptable salt thereof; 2
8 MBAR 2003 - 164 pppppp)

6- met Bdxy- 7- [ 3- (4- mor phol i nyl ) pr op&5@mpe-103- (1H t et r aazol - 1

yl methyl ) ani 1 nol 3.l gly DPRRSRARE bbb lauhollidamBeRifA! | v acceptable

sa ereof; qqq

6- met hoxy-A7 splatiod -of @R hak i (8)50) MM)PEX4-chbr§-4;1-dikthbey-namolihe-3-carbonitrile

yl met hyl ) ani | ino] - 3- qui nol i necarbonitrile or a_phar mac%uti cal Iry accept abl e
salt ther #88-83pmg (6@ ml\{i) of 6-Aminoindole in 5 ml of 2-methoxyethanol was refluxed

3-chl or 0- 4ol § hofir A PRaXlacty AR PhOuddeat R BY 1 AARGhi CasboBa Bh D ey - 7
[ 3- (4- nor phol'i nyl') propoxy] - 3-qui nol i necarbonitrile or a pharmaceutically
accept2bl esamplet wasieaedffpr S asswsy at 100°C, then poured into 300 ml of ice water. The

4-{3-chloro-4-[ (4-pethyl - 2-pyrim di nyl )sul fanyl ]ani]ino}-6- et hoxy-7-[3-(4
o phol | nyoharES GRIeie qiashE MBS aNeYed B $irkbid et et vecior a

accept abl ggsal tyot of12 UWMIUYEY  6.7-Di -4-(1H-indol-6-ylamino)-quinoline-3-
4-[4-(2, 6- i%ettﬁo%ﬁegoxy%@ni PY Sy Ricthoxy-d-(1H;indgl-6-ylamino)-quinoline

mor ph;)l iblrMa;itmnmih?(]gs] a Q?Itpw miici/:v) meassuspastiuny {dlectrospray, phigd):daEL3 T3 my =
accepta JJhereof; vvvv

6- met hoxy-eld‘fz-%?{léo( * met hoxyphenoxy) anilino]-7-[3-(4

mor phalsi nyl ) propoxy] - 3- qui nol i necarbonitrile or a pharmaceutically

accept abl e salt thereof;

Example 102

A solution of 500 mg (2.00 mM) of 4-chloro-6,7-dimethoxy-quinoline-3-carbonitrile
and 975 mg (2.61 mM) of 6-aminoindazole in 15 ml of 2-methoxyethanol was

30 refluxed for 3 hours. To the warm solution was added 1 ml of 1M sodium carbonate



wwwwwy)  6- met hoxy-4-{4-[(1-met hyl - 1H-i m dazol -2-yl )sul fanyl Janilino}-7-[3
(4- mor phol i nyl ) propoxy] - 3-qui nol i necarbonitrile or a pharmaceutically
accept abl e WPYIEGler eof ; xXXXXX) PCT/US99/22054

(E) - N-{4-[3-chl or 0- 4- (1, 3- t hi azol - 2-yl sul fanyl ) ani | i noJ - 3- cyah8- HAR 2003

met hoxy- 6- qui nol i nyl }-4-[(2-nmethoxyethyl) (methyl)am no]-2-butenam de or a
phar maceutical ly acceptable salt thereof; yyyyyy)
(E)-N-(4-{3-chloro-4-[(5-phenyl -1, 3-thjazol -2-yl)sul fanyl]anilino}-3
cyano- 7- met hoxy- 6- qui nol i nyl ) - 4- (di et am no) - 2- but enam de or a
pharmaceutically acceptable salt thereof; 2 8 MAR 2003 -165 zzzzzz)

( E) - N- ( 4-2ng@-tbé sanple4wds heatddefoy |5 mimutes at2@0°C2 thdn) parirédingd B38Airh] abjce3- cyano

harmos i tee T st b ted A d Mifl Vs EaftoFad By Shhe? ond afled under
4-{ 3- chl ofaendmat 40€C & JRIOYIS ApRfTtheideR¥mpothd a0y tahanlibi palds s?}g%tlr%msal t

di met hoxy- 3- qui nol i necarbonitrile or a pharnmaceutically accep
t her eof ; (plebybipngy, m/e): M+H 345.9, mp = 180-183°C.

6, 7- dicmet hoxy- 4- ({6-[ (4- phenyl -1, 3-t hi azol - 2-yl )sul fanyl )-3 10 pyridinyl}
am noJ-3-qui nolinecarbonitrile or a pharmaceutically acceptable salt

t hereof; or ccccccc) Example 103
4-{3-chloro-4-[(1-nethyl - 1Hi mi da'z?l'f'%ﬂ')_sul f anyl ] ani | i no} - 6- met hoxy- 7
[ 3- (1H 1, 2, 3- t At(AH-Benroyriagal-byyviaminoR 64k diethox pguinoliner3toarbomitnile a

phar maceuti cal | o b I\t L REr €qf . gdz Use.of.. a conmpound to
prepare d&r?\g.ﬁﬂugérfgnf&?%}ag tf%gﬁhhb PP%ﬁ‘ﬁﬁBﬁof ?12 ‘Ath‘B‘Yg‘i‘BWIW%f' ,cgl%pmg.%adi cating
neopl asmeandre78 MRAHBY M) BES0AnestRAZetrahRE & 15 S ORBMRJeHERY wag @
conmpound of forrmula 1 having the structure (CH2)~~-X R~ Z G- ~ ~ CNG~ NJ

2 Ra o irefinzaddon3 heurss Bo Bicoyarm soluign wes agdedybmi of Ad sadbum warbonsig syst em
et er oat ¢ e EPEGHE hAREHES ifh e W IR o B ORGP0 LOEICE, o s

het er oar ywatet. "Theél e6iating was @iddeiaceie 6y aBdfionWf cdncehtr@ed MdBarithevdotide t he

bicyclic aryl or bhicycli c,heteroar]yl ring my he .
was collected, washed with water followed by ether’and dried under vacuum at 80°C.

The solid was taken up into 200 ml of methanol and 500ul of 5 N sodium hydroxide
15 and boiled for 20 minutes. To this heterogeneous mixture was added 100 ml of

glacial acetic acid and the volume was reduced to a total of 100 ml by boiling. To the

room temperature mixture, 500 ml of ice cold water was added and the solid was

collected, washed with water followed by ether and dried under vacuum at 80°C to

yield 738 mg of Name as a brown solid: mass spectrum (electrospray, m/e): M+H
20  375.0, mp = Decomposed at 115°C.

Example 104
4-(1.3-Diox0-2.3-dihydro-1H-isoindol-5-ylamino)-6.7-diethoxy-quinoline-3-

carbonitrile

25 A solution of 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile
and 305 mg (1.88 mM) of 4-Aminophthalimide in 10 ml of ethanol was refluxed for
3 hours. To the warm solution was added 1 ml of 1M sodium carbonate and the
sample was heated for 5 minutes at 100°C, then poured into 300 ml of ice water. The
solid was collected, washed with water followed by ether and dried under vacuum at
30 80°C to yield 348 mg of 4-(1,3-Dioxo-2,3-dihydro-1H-isoindol-5-ylamino)-6,7-



optionally nmono- di-, tri, or tetra-substituted with a substituent sel ected
fromthe group consisting of hal ogen, oxo, thio, alkyl of 1-6 carbon atons,
al kenyl 8@?’1@?51 PCT/ US99~27054 2 8 MAR 2003 - 166 of 2PGT/EHSR3054
atons, al kynyl of 2-6 carbon atoms, azido, hydroxyal kyl of 1-62 8aAfoR003
atons, hal onethyl, al koxynethyl of 2-? carbon atons, al kanoyl oxynethyl of
2-7 carbon atons) al koxy of 1-6 carbon atons, alkylthio of 1-6 carbon
atons, hydroxy, trifluoronethyl, cyano itro, 5 carboxy) carboal koxy of
2-7 carbon atons, carboall cyI of 2-7 'c&qg\r;'on at ons, phenoxy, phenyl,

t hi ophenox benzo | .. benzyl, am no) al kyl am_no of 1-6 carbon atoms)

di al kyl am a@U@P‘Y‘BUtWhBQ‘%%TWUQQ 53 YGH@WW(&W} BASS LPATHAA nelegtrospray,

al | canoyl ag,no o] ) al kenoyl am no of 3-8 carbon atons)

al kynoyl ammé(} Nﬁ%g‘%?car ogihg‘a%nsn& carboxyal kyl of 2-7 10 carbon atons,

car boal koxyal ky of 3-8 carbon atons, am noal kyl of 1-5 carbon atons,

N- al kyl am noal kyl of 2-9 carbon atom;) N, N-di al kyl am noal kyl of 310 carbon
atons, N-al kyl am noal koxy of 2-9 cXusmpladB%s, N Ndi al kyl ani noal koxy of

3- 10 cay bong 5 8ifsin. ARNEADLA. 1A RENFAh AL Adkie b XolifoFnd 20k HAk Vi ng the
formula: 1 =T~ ereln ATS a pyrrarnyr) pyrrnrarnyt, or pnoenyr ring;
wher ei n t hA sphuticoi ofy#400 myg ( hid4linmy) of0¢-clﬂbm¢|§'ﬂ mem@ymndsimeoa”}tarbmﬁtrﬂy mono-

or di-substi t ubstituent sel ected fromthe grou con3| stl ng of
hal ogen, P'k‘{/%%l‘“c leﬂc‘y@o‘ﬁ- L#-Siearodipyangsh-amine jo 45 ethapokyny| of
2.6 car bonual 9ffycd4ofia, nalts VA @ Al soliioh Bac B1daA FIOTEIM e 1Y

al koxynet hyl of 2-7 carbon atons, al kanoyl oxynet 7 carbon at ons)
al koxy of darborese fstthasample vedskhehtedifor Hmidutes aaOHAT, thﬁmpm:)redlgmb 80/l

T R S e
benzyl, amp@yr @ckynadi ®ecof tolyﬁl@%%a%%f a4 W’Fleﬁl}cﬁbJﬁ\éhﬂm Qﬂh&{) ng-10 12

carbon atons, phenylam no, benzyl am no kanoyl amho of 1-6 carbon at ons,
al kenoyl anylaming)- @7-@1Q§mnyoqmaolmcs3-cadbbmmyl manaelln‘w 3oHdc amdss rspattoms

car boxyal | of 2-7 car c xyal ky of 3-8 carbon atons,

am noal kyl %%?wfs%ra%ﬁ%g'ﬁ&%w@%F%B%B%'al kyl of 2-9 carbon atons,

N. N-di al kyl am noal kyl of 3 2 8 MAR 2003 -167 10 carbon atons,

N- al kyI am noal koxy of 2-9 carbon atons, N, N dial kyl am noal koxy of 3-10

car bonlatons, nercapto, and benzoylffaxﬁmlde 186 T i s bonded to a carbon of A
and i s: -NH(4 . h ( CHZ) n, NH
-, - (CHZ) nD-= ¥ ot ed phenyl
ring or a lAh@(ﬂyhorf longommg (1 1@! mMpbf W-cthl(smt&‘lu(l uteaﬁbx\yembxya quifine Buent

sel ected fromthe group. consi stlgrg of hal ogen, llI;jy of 1- carbon 10
atons, al kE#PPnisHle 2280 L4 JRE af bat, MM Ay O-Aminpingagle hith k& ok, ofaZr do,

hydroxyalk 2 rbon
atons, al kglr? (t) X i@l?rnecg ﬁf/#qg?%&;%ga ongrg?g)r{rie WQIILHE Q&M{{&i %l; (iegr élrll %gt ons,
al kyltkdo aM sodﬁixm aarbonatatindrehe dapgpleowys hdated ﬂoudrmmmbhml 100¢€ athen poured o,

car boxy, carb of 2-7 carbon, atons carboalk of 2-7 rbo at ons,
phenoxy, @‘Bﬁ’gh lngt‘l‘deY?ﬁ%rno%e ‘gé‘ﬁﬁ’&?Fo ?9&95119‘{33 H‘&Waéﬁfléf‘?ﬁ Byof 1- 6
car bon_ at oiggher dRlitfe @leR YaQfundat §0° 2 3% £ 8B4-( P81 FRemino

benzyl am no, r?l?(ano Iamﬁnoaofu altgbbzlbé%lgg’grrs%é)a k((anoyl am no " of 3 8 carbon
atons, al kﬁrﬁabllsdﬂqmmhmfy &héxyanimolinatecabomnilt exy alakge sadifd: MhaFs spectoon at ons,
car boal koxy of 3-8.c n, at ons, i nogl.kyl of 1-5 carbon atonms, N 20
al kyl ani noé& OSB"I*‘YQ‘I‘&)CQ{*%%?’@{)’JHBF ﬁg‘l\f& éi kyl ami noal kyl of 3-10 carbon
at ons, oA al kyl am noal koxy of 2-9 carbon atons, N, N-dial kyl am noal koxy of
3-10 carbon atoms, nmercapto, and benzoyl am no; provided that L can be an
unsubstituted phenyl ring only V\henEmmp[e 8Ad T is not -CHZNH or -CH20and
subj ect to tlpi J

benzyl am no;=—s - Lammcas iy € tHetoe Tet

het eroaryl ring contal ns 1 to 3 hetebrag%gmé sel ected fromN o] and S, with

the proviso that the heteroaryl ring does not contain OO S-S or SO
bonds, and A\Aselmgom o€ 4B8treg dhdd mM)nef whbm-ﬁdn@mhyxmmohmwmbgumlm t ut ed

R AT S AL T R e R e
2-6 carbon atons, a2| do, hydroxyal kyl of 1-6 carbon atons, hal onethyl,

al koxynmet hyl of 2.7 carbon atons, al kanoyl oxynet hyl of |, 2.7 carbon atons,
al koxy of 1-6 carbon atons,




WO 001 18761 - 168 PCTNS99| 22054 2 8 MAR 2003 al kylthio of 1-6 carbon
atons, hydroxy, trifluoronethyl, cyano) nitro, carboxy) carboal koxy of 2-7
carbon atons, carboallcyl of 2-7 carbon atons, phenoxy, phenyl,

t hi ophenoxy, benzoyl, benzyl, am no) al kyl ami no of 1-6 carbon atons,

di al kyl am nwapdo/187610 12 car bon atons, phenyl am no, 5 benzyl arkCEUS99/22054

al kanoyl am no of 1-6 carbon atons, al kenoylam no of 3-8 car bo aWBZOUS

al kynoyl am no of 3-8 carbon atons, carboxyal kyl of 2-7 carbon gtom;

car boal koxyal ky of 3-8 carbon atons, aninoal kyl of 1-5 carbon atoms,

N-al kyl am noal kyl of 2-9 carbon atoms) N, N-di al | cyl am noal kyl of 310 carbon
atoms, N-al kyl ami noal koxy of 2-9 carbdiOat oms, N, N 10 di al kyl ani noal koxy of
3-10 carbon atons) nercapto, and benzoylamno; Zis -NH, -O, -S-, or -NR-

; R is al indthedyethafiolcwadrefiuatd fizr, 3 hbut@ﬁﬂbﬁﬁbkvdrmosfohﬂ:o?x wad bddedat gt G |,
&) R 1, and R 4 are each) .independently, hydrogen, hal ogen, alkyl of 1-6

carbon at At sodivRgaghonate andghe sampla was digated £¢Q<§/H‘}"F“‘@>5fa‘21 *Gatheppoured s,
| k I f
ﬁydregiy(r)ré%{ ti';%o@ mf%%gﬁc%l&n ﬁano &H Jé")égl?“a?ééccar%’o%(ﬁ 61?8? gﬁcggﬁ% ﬁioxy of

3-8 car bomeitmmmea:tdhyin\mt eslilecndd, BW&hedir\hdn vaternfo)lowbd dyopthexynedfiyd of 2-7
carbon_atons, al keno Io%geth yl of 4-9 carbon atons, al kynoyl oxynet hyl of

4-9 caf boMngeroyaguumy Thg polisk wes takemum o 300/l pf metkanpl and 500g1 o&r bon

atoms, 20 [ Kk car

atons, al IS% Il%%lfﬁh@rﬁﬂmé? g‘l&@&g‘%& ngea 18%@ %ky%ggf#ydﬁgrﬁuaé" g* gs car bon
ators, al ladésty1G0uMNI of ghicild acdtic2ackd mmnvoamérmsaédwa&k@ultét@mfmmmpf 2-6
carbon at om; hydrox %Ft rifluoromethyl) trifluoromethoxy) cyano) vitro,

car boxy, hailing. o9 the room terap@f@wr%\wme c@pbbbpkgﬁ? Cold pater syastagdedit ons,
h , |
&e??ﬁyca?ﬁ%ﬁﬁi Si1d wad BHPEEE B A baldsBow el B 3 Mol uned Y 271 10

12 candon vatnns at 36°4. ksrheao]bcamayld)ge&teﬂhdlmblm @taétb@mmhul the volume had
N-al kyl - Nal kenyl amno of 4 to 12 carbon atgns) N, N-di al kenyl am no of 6-12
car bon at 68" reduesd 101A0B). Tanboy sotHtes, WW““Q@WES?‘&W@@%M 2 8

a6 Ay o S s  A  mp

Rr ( O( Rs) 2)vihitesolid Repd)spedtrum (electidsprayOfiks) R W1 GRS =2270YCor RL and R4

are as defined above and Gl or G or both are R2-NH ; or if any of the
substituents Rl, &) G3, or R4 are |ocated on conti guous carbon atons then
they gy be taken together as the giygbfjog adical -OQ(R6)~ OY is a

di val ent radical select ed fromthe group consisting of -(C H)a -0 and
-Ns 10 R~ i s - NR6Ri® ) Re3crtbonitriie i s >NR-~)

N- R6 N- .
7S el ect dhSPRgRY toﬁg‘{ogf@aéﬁé@ﬁéﬁfpﬁ Mot A - Rl %B?mﬁﬂé '
t hi omor phqini @5 |, Sk mMNHOSTANRASInd RS 1151§nﬁ'o@&'—1ﬁ&ho:@dﬂ%nbﬁbvﬂ§reﬂuxed
pyrrolidine, aziridine) pyridine, imdazole) 1,2, 3-triazole)

1,2, 4-tri ef.@bBéa))uxtShrléczmeewamhs@nmn wias addedt bnﬂ@fdﬂ\’ésoqourpeqadzqnn@ anﬂuhfan)

D b AR IoES s CTPEE B0 bl AR Shbeet THETS: o,

di - subst i tsalig@ GvagRon&dté® RmﬁhedWw‘ith%ér follotved By Reher @Rd dEIBA uhier®BGum Ak
di - substituted on carbon with hydroxy, -N(R6)2) or
80°C. The brown solid was dissolved digested in 200 ml of ethanol and the volume

was reduced to 100 ml. The solid was isolated from the warm solution and washed
with ethanol followed by ether and dried under vacuum at 80°C to yield 435 mg of
25  6,7-Diethoxy-4-(indan-5-ylamino)-quinoline-3-carbonitrile as a brown solid: mass

spectrum (electrospray, m/e): M+H 374.0, mp = 85-88°C.



-OR6, optionally nmono or di-substituted on carbon with the nono-val ent

radi cal s '(%%%)1%%&0?6 or -(C(R6)2)sN(R6)2, and optionally an‘?IIBBWEHOﬂ
substituted on a saturated carbon with divalent radicals -

-Q(C(R6) 2) s0O-; WO 00l 18761 PCTNS99r 12054 2 a ~R 2003 - I70 ZIREWLI%ZOUS

hydr ogen, al kyl of 1-5 carbon atons) al kenyl of 2-6 carbon atons) al kynyl
of 2 5 10 6 carbon atons, cycloal kyl of 1-6 carbon atons, carboal kyl of 2-7
carbon atons, carboxyal kyl (2-7 car bgrpl{a'goms), phenyl) or phenyl optionally
substituted with one or nore hal ogen koxy of 1-6 carbon atons)
trifluoronmethyl, am no, alkylam NGg é‘ﬁj{)ﬁar bon at ons, dial kyl am no of 2-6
carbon atons, vitro, cyano, a2|do yl') al koxynet hyl of 2-7 carbon

atons, al kanay(hwmm@hy,h-my@-zm%nam]g %H_F,azlﬁwdrﬁlhbgs,@fdlé%éxﬁar bon
atons) hydroxy, carboxyl, carboal koxy o carbon atons) pherioxy) phenyl)
t hi ophenoxy, benzoyl, benzyl @M&M&m&yl am no, al kanoyl am no of
1-6 carbon at,ons r - hat the
al kenyl o ‘RW&P&‘%B@ qg‘@]gﬂﬁ(ﬁ’? %Zorﬂaé ?ggeél}pxgrquég{g)&g%- Fough a
sat ur af edztzmrtgoa samm dfizs %ﬁg&@h@i@tﬁ&gﬁh@@ﬁ@%gw ﬂofﬂﬁd)sdf'p@ﬁdﬁlfe O R3 R3

R3 R3 Rs R3 R3 R3 ,
-~ 3 @W@Q dmngépg@y@e@qme@a@lmmfmcderBWrs (TFRShQDN' R6

Rs WO 0 0 R 20 7 2 Rs-N | ~
R 00 9@@8@?}%{2@%‘28 08 il YREAIR: widh dnarh oA i
vacuum at 60°C yield 482 mg of the HCI salt of 4-(2,4-Dioxo-1,4-dihydro-2H-
benzo[d][1,3)oxazin-6-ylamino)-6,7-diethoxy-quinoline-3-carbonitrile as a gray

10 solid: mass spectrum (electrospray, m/e): M+H 418.9, mp = >270°C.

Example 110

A solution of 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile,
15 227 mg (1.54 mM) of 6-Amino-1-Indanone and 161 mg (1.44 mM) of pyridine
hydrochloride in 12 ml of 2-methoxyethanol was refluxed for 3 hours. To the warm
solution was added 1 ml of 1M sodium carbonate and the sample was heated for 5
minutes at 100°C, then poured into 300 ml of ice water. The solid was collected,
washed with water followed by ether and dried under vacuum at 80°C to yield 483
20 mg of 6,7-Diethoxy-4-(1-oxo-indan-5-ylamino)-quinoline-3-carbonitrile as a white

solid: mass spectrum (electrospray, m/e): M+H 388.0, mp = Decomposed at 263°C.

Example 111

25 carbonitrile
A solution of 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile,
230 mg (1.54 mM) of 6-Aminophthalide and 161 mg of pyridine hydrochloride in 12
m] of 2-methoxyethanol was refluxed for 3 hours. To the warm solution was added 1
ml of 1M sodium carbonate and the sample was heated for 5 minutes at 100°C, then

30 poured into 300 ml of ice water. The solid was collected, washed with water



O~ (C(R5)2)u S1 \ (C(R5)2)v RS Rs 02 Rs Rs , J-(C H2)s (C H2)s-J J-(C
H2)s OQH2 Rs Rs QQ2CH2 Rs Rs RS 2 QRs OOl OO0 Rs, OI ONC- OO |
ON C~ N RWOOU@B®YIs RS H2 R5 QO \ \ Rs Hz R5 H2 and QOzC RPCRAUSSI21DsH R3
i s independently hydrogen, alkyl of 1-6 carbon atons, carboxy2 gcaaR@3koxy
of 1-6 carbon atons, phenyl, carboal kyl of 2-7 carbon atons, WO 00/ 18761
PCTNS99122054 2 a ~ 2003 - 172 /(C(Rs)2)p~ RT(C(Rs)2)P \ ~N (C(Rs)2)~ ,
(ARs)2)p R~-(QARs)2)~- , R—-(C(Rs)2)p' M (C(Rs)2)r RBRI-CH M (C(Rs}2)r-
or Het-(C(Rs}2)q W(C(Rs)2)r' ' S RS-ild2i-ndependent|y hydrogen, al kyl of
1-6 carbon atons) carboxy, carboal koxy of 1-6 carbon atons, phenyl)

car boal ky folafwe- by etherbamd driednm)det (afuRis) 2) 80°CRB(YGEIBGBE )npg b 6,7¢S(eBoXP) |
4-(3-o0x0-1,3-dihydro-isobenzofuran-5-ylamino)-quinoline-3-carbonitrile as a white
solid: mass spectrum (electrospray, m/e): M+H 390.1, mp = 280-284°C.

5 Example 112

A solution of 400 mg (1.44 mM) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile,
230 mg (1.54 mM) of 6-Amino-1,1-dioxobenzo[b}thiophene and 161 mg of pyridine

hydrochloride in 12 ml of 2-methoxyethanol was refluxed for 6 hours. To the warm

10 solution was added 1 ml of 1M sodium carbonate and the sample was heated for 5
minutes at 100°C, then poured into 300 m! of ice water. The solid was collected,
washed with water followed by ether and dried under vacuum at 80°C. The solid was
dissolved in acetone and dried onto silica gel under high vacuum. Purification of the
compound was obtained by chromatography using a gradient of 30% to 50% acetone

15 in hexane. The first of the three components of the mixture isolated from the column
was the desired product. Removal of the solvent by evaporation yielded 69 mg of 4-
(1,1-Dioxo-1H-benzo[b}thiophen-6-ylamino)-6,7-diethoxy-quinoline-3-carbonitrile
as a yellow solid: mass spectrum (electrospray, m/e): M+H 421.9, mp = 155-160°C.

20 Example 113

A solution of 400 mg (1.61 mM) of 4-chloro-6,7-methoxy-quinoline-3-carbonitrile
and 366 mg (1.77 mM) of 6-aminoindoline dihydrochloride in 12 ml of 2-
methoxyethanol was refluxed for 3 hours. The warm solution was filtered to isolate
25  the resulting solidwhich was then washed with water followed by ether and dried
under vacuum at 80°C. The solid was dissolved in 1 to 1 methanol and chloroform
and dried onto silica gel under high vacuum. Purification of the compound was
obtained by chromatography using a gradient of 30% to 60% acetone in hexane. The
first of the three components of the mixture isolated from the column was the desired

30 product. The column fractions were reduced to a volume of 10 ml and then diluted
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or Het-(C(Rs)2)g W(C(Rs)2)r"' ; 15 20 Rg) and RO are each) independently,
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of 2-7 carbon atons or al kynyl of 2-7 carbon atons, such 10 al kenyl or

al kynyl noiety is bound to a nitrogen otldxygen atomthrough a saturated
carbon atom and further provided that when Y is -NR6- and R7 i s - NRER6~
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Use of a5corrpound to prepare a nedi canent for treating, inhibiting the
progression of, or eradicating pol Y G llﬁelﬁglney di sease in a mammal in
need t hereof, wherein the conmpound use conmpound of fornula 1 having

the structure VO 004X 3A6Thd 0I5 -TMBNA6E-0Tfo-quidoBndVMBarddfidrile 174 ' 12)n-X G-
C=NG1

A mixwre of 5.00g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 200 ml

ethanol, and 3.40 g (25.8 mmol) 5-aminoindole was heated to reflux under N, for 3.5
10  hours. Removed heat, made basic with saturated sodium bicarbonate and stripped

solvents, azeotroping with ethanol. Collected solids and washed with hexane, then

water. Dissolved solids in 200 m1i ethyl acetate , added Darco and filtered. Stripped

solvent and dried in vacuo overnight (50°C). Washed twice more with ether to

removed starting material aminoindole. 4.372 g of red-brown solid: mass spectrum
15  (m/e electrospray): M+H =330.2.

Example 115

A mixture of 500 mg (1.90 mmol) 4-chloro-7-ethoxy-6-methoxy-quinoline-3-
20  carbonitrile, 30 ml ethanol, and 304 mg (2.28 mmol) 6-aminoindazole was heated to
reflux under N,. Removed heat at 4 hours and made basic with saturated sodium
bicarbonate. Stripped solvents, slurried residue with hexane, collected solids and
dried. Washed with water and dried in vacuo, giving 546 mg of tan solid: mass

spectrum (electrospray m/e): M+H =359.9.
25

Example 116
7-Benzyloxy-4-chloro-6-methoxy-quinoline-3-carbonitrile
A total of 500 mg (1.63 mM) of 7-benzyloxy-4-hydroxy-6-methoxy-quinoline-3-
carbonitrile was taken up into 3 ml of oxalyl chloride (2M in CHCI,) and allowed to

30 stand for 15 min followed by refluxing for 1 h. The solution was allowed to cool and
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t han benzyl or benzylamno; or L is a 5- or 6-nmenbered heteroaryl ring
where the heteroaryl ring contains 1 to 3 heteroatons selected fromN, O
and S, vvitHVPW@“?Yﬁgw so that the heteroaryl ring does not coREEMEG203¢ s s
or S-O bonds, and where the heteroaryl ring is 15 optional ly npngr 203
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hal ogen, oxo, thio, alkyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,
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room temperature, TLC and the mass spectrum showed the reaction was complete.

25  To the reaction mixture was added 10 m] of 1N HCI followed by 20 m] of water. The
solution was extracted five time with 25 ml portions of chloroform. The water layer
was allowed to stand for three hours at room temperature and the resulting brown
solid was isolated by filtration. The filtrate was treated with solid sodium bicarbonate
until a yellow solid fell from solution. The precipitate was isolated and washed with

30 excess water followed by 1 ml of diethyl ether and dried under vacuum at 80°C to



Het is is selected fromthe group consisting of norpholine, thionorpholine)
t hi onor phol i ne S-oxi de, thionorpholine S, S-dioxide, piperidine,
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R3 RI00 Rawd-thOrgxeduR3waBtrurated several times wnh Et,0. The washes were combined,
filtered through anhyd MgSO, and evaporated to yield 20.7 g of the title compound as

a pale yellow oil: mass spectrum (electron impact, m/e): 194.

Example 121
15 7-Nitro-2 3-dihydro-benzo[ 1.41dioxine-6-carboxylic acid methyl ester
Nitric Acid (18 mL) was added dropwise to a solution of 15.0 g (77.3 mmol) of 2,3-
dihydro-benzo[1,4]dioxine-6-carboxylic acid methyl ester in 45 mL of HOAc. The
solution was heated at 60°C for 1.5 h. An additional 9 mL of HNO, was then added
and heating was continued for 1.5 h at 70°C. The reaction was poured into ice-H,O
20 and the solid product was collected, washed well with H,O and dried.
Recrystallization from heptane-toluene yielded 16.8 g of the title compound as yellow

crystals: mass spectrum (electron impact, m/e): 239.

Example 122
25 7-Amino-2.3-dihydro-benzo[ 1 4]1dioxine-6-carboxvlic acid methyl ester
A mixture of 12.0 g (50.2 mmol) of 7-nitro-2,3-dihydro-benzo[1,4]dioxine-6-
carboxylic acid methyl ester, 11.2 g (201 mmol) of powdered Fe and 13.3 g (257
mmol) of NH,Cl in 175 m] of MeOH and 70 mL of H,0 was refluxed for 5.5 h. An
additional 11.2 g of Fe and 13.3 g of NH,C] was added and the mixture was heated
30 for 5.5 hmore. Finally, 5.5 g of Fe and 6.5 g of NH,C] was added and the mixture
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was heated for 4 h. The cooled reaction was filiered through Celite, the pad was

washed well with MeOH and the filtrate and washings were combined. The solvent

was removed and the residue was slurried in H,O and collected. The crude product

was filtered through silica (CHCL,) to give 9.5 g of the title compound as tan crystals:
5 mass spectrum (electrospray, m/e): M+H 209.9.

Example 123
9-0x0-2.3.6.9-tetrahvdro-[1.41dioxino[2.3-g]lquinoline-8-carbonitrile

A solution of 9.71 g (46.5 mmol) of 7-amino-2,3-dihydro-benzo[1,4]}dioxine-6-
10 carboxylic acid methyl ester and 11.1 g (92.9 mmol) of dimethylformamide dimethyl
acetal in 45 mL of DMF was refluxed under N, for 6 h. Volatile material was
removed and the residue was azeotroped with toluene and dried in vacuo to give the
formamidine as a purple syrup.
n-Butyllithium (102 mmol) in hexane was diluted with 70 mL of THF at -78°C under
15 N,. Asolution of 4.31 g (105 mmol) of acetonitrile in 85 mL of THF was added over
15 min and the solution was stirred for 25 min. The crude formamidine was
dissolved in 90 mL of THF and added dropwise to the cold solution over 0.5 h. After
stirring for 1.25 h, the reaction was quenched at -78°C with 13.4 mL of acetic acid. It
was allowed to warm to room temperature and volatile material was removed in
20  vacuo. The residue was slurried with H,O and the crude product was collected by
filtration, washed with H,O and dried. The solid matf;rial was boiled with MeOH,
collected and dried in vacuo (50°C) to yield 7.62 g of the title compound as a tan

powder: mass spectrum (electrospray, m/e): M+H 228.8.

25  Example 124

A mixture of 7.06 g (31.0 mmol) of WAY 170839 and 35 mL of POCI, was refluxed
for 3.5 h. The POCl, was removed and ice-H,O was added followed by solid
NaHCO, 1o pH 8. The product was collected, washed well with H,O and dried in
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may be optionally nbnao tri, or tetra-substituted with a substituent

sel ect é® f rBQH RBd gjrrE’Gp 'EB%§P§¥| prduft Wan bejlad Wé)‘%oElQ}lln Bliergd \apd dsied 1ing

carbon ato I I
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atons, al kyltg_ig%:; 1-6 carbon atons, hydroxy, trifluoronethyl, cyano,
nitro, car by ‘boal koxy of 2-7 carbon atons, carboal kyl of 2-7 carbon
at ons, phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, am no, alkylam no of
1-6 carbon atons,

15 Example 126

A mixture of 1.00 g (3.82 mmol) of 4-chloro-6-ethoxy-7-methoxyquinoline-3-
carbonitrile and 0.609 g (4.58 mmol) of 6-aminoindazole in 20 mL of EtOH was
refluxed under N, for 8 h. Satd NaHCO, was added, solvent was removed and the

20 residue was azeotroped twice with EtOH. The solid was slurried with cold EtOH,
collected, washed twice with H,O and dried. Recrystallization from EtOH yielded
0.646 g of 6-ethoxy-4-(1H-indazol-6-ylamino)-7-methoxyquinoline-3-carbonitrile as
tan crystals: mass spectrum (electrospray, m/e): M+H 359.9.

25 Example 127

ylamino)-quinoline-3-carbonitrile
A mixture of 0.5 g (1.8 mmol) of 4-chloro-6,7-diethoxy-quinoline-3-carbonitrile ,
035 g (1.8 mmol) of 7-amino-1-methyl-2,5-dioxo-2,3,4,5-tetrahydro-1H-
30 benzo[e][1,4]diazepine, and 0.21 g of pyridine hydrochloride was refluxed in



20 di al kylam no of 2 to 12 carbon atons, phenyl am no, benzyl am no,

al kanoyl am no of 1-6 carbon atons, al kenoylam no of 3-8 carbon atons,
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carbon~at ons, phenyl am no, benzyl am no, al kanoyl am no of 1-6 carbon atons,
al kenoyl am no of 3-8 carbon at ons, Eghfployigan no of 3-8 carbon atons,

car boxyal kyl of 2- 7 15 car bon at ons, car boal koxyal ky of 3 8 car bon atoms)
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benzoyll5, benzyl, am no) al kylam no of 1-6 , 30 carbon atons, di al | cyl am no
of 2 to 12 car bon at ons, phenyl am Egg bﬁn 2 8 MAR 2~9 -184 am no,
al kanoyl am no of 1-6 carbon atons, QI m no of 3-8 carbon atons,
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car bon atoysnlaukoxy of 1-6 carbon atons, alkylthio of 1-6 carbon atons, 20
hydr oxy, trifluoronethyl, cyano, nitro, carboxy, car boal koxy of 2-7 carbon
atons, carboal kyl of 2-7 carbon atons, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, am no, al kylam no of 1-6 carbon atons, dialkylam no of 2
to 12 carbon atons, phenyl am no, benzyl am no, al kanoyl am no of 1-6 carbon
at ons, al kenoyl am no of 3-8 carbon atons, al kynoylam no of 3-8 carbon 25
at ons, carboxyal kyl of 2-7 carbon atons, carboal koxyal ky of 3-8 carbon
atonms, am noal kyl of 1-5 carbon atonms, N al kylam noal kyl of 2-9 carbon
atonms, N, N-di al kyl am noal kyl of 3-10 carbon atons, N-al kylam noal koxy of
2-9 carbon atons, N, N-dial kyl am noal koxy of 3-10 carbon atons, nercapto,
and benzoylamno; 30 Zis -NH, -O, -S-, or -NR ; Ris alkyl of 1-6
carbon atons, or carboal kyl of 2-7 carbon atons;




Gl, &, Rl, and R4 are each, independently, hydrogen, hal ogen, alkyl of 1-6
carbon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6 carbon atons, -
al kenyl oxy - WD 00118761 PGI/ US99l 22054 2 8 MAR 2003 - 185 of 2-6 carbon
atons, al kynyl oxy of 2-6 carbon atons, hydroxynethyl, hal onethyl,
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group consi sting of norpholine, thionor phoI i ne, thionorpholine S-oxide,

t hi orror phol i ne S, S—di oxi de, pi perlEtﬁaFRP ed¥trolidine, aziridine) pyridine,

i m dazol e, . iane

tetrazol e) p %—QCHZO)~ N
5 tetrahydrofuran, di oxane 1 3-di ombmmelg t etrahydropyran) and H ; wherein

Het is optionally rm 0- or di-substituted on carbaon or nif{rogen W|th R6)
opt i onal I@ Rikte of 0-¢42 56’534['?'%19{%% Teftimethopyruifolin-Trsatbenrl e»&?%)gzof or
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di al 2-6 ca nit.r i.do, hal.,opethy

o) Koot pupreiBerd-oengdihigatl-Ey Bbno il $RRa e B oS0 oG8 ons,

al kyl t hi 02@foCl nfas€ el @ImALRETOsPrNH MK Y ,M:,:Hr:;lqg)oggg car boal koxy of 2-7? carbon
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benzyl am no, al kanoyl am no of 20 1-6 carbon atoms) or al kyl of 1-6 carbon
atons; with the proviso that the alléken lI lgz al kynyl noiety is bound to a

ni trogen or oxygen atomthrough a ‘éﬁ'ﬁﬂ& carbon atom R2, is selected

fromthe group cyrETHkkei®x94-(quinolin-5-ylamino)-quinoline-3-carbonitrile
25 A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-quinolin-3-carbonitrile, 0.288 g of

5-aminoquinoline, 0.020 g of pyridine hydrochloride, and 10 ml of ethoxyethanol
was heated under nitrogen in a sealed tube at 200°C for 2 hours. The mixture was
cooled and added to 100 ml of water. To this mixture was added sodium carbonate to

pH 9. The product was collected, washed with water, and dried to give 0.132 g of
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6,7-dimethoxy-4-(quinolin-5-ylamino)-quinoline-3-carbonitrile as a solid, mp 115°C
(decomposed); mass spectrum (EI, m/e): M 356.1276.

Example 133

lamino)-6,7-dimethoxy-quinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-quinolin-3-carbonitrile, 0.288 g of
5-aminoisoquinoline, 0.020 g of pyridine hydrochloride, and 10 ml of ethoxyethanol
was heated under nitrogen in a sealed tube at 200°C for 2 hours. The mixture was
cooled and added to 100 ml of water. To this mixture was added sodium carbonate to
pH 9. The product was collected, washed with water, and dried to give 0.100 g of 4-
(isoquinolin-5-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile as a solid, mp 140°C
(decomposed); mass spectrum (EI, m/e): M 356.1279.

Example 134

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-quinolin-3-carbonitrile, 0.288 g of
8-aminoquinoline, 0.020 g of pyridine hydrochloride, and 10 ml of ethoxyethanol
was heated under nitrogen in a sealed tube at 200°C for 2 hours. The mixture was
cooled and added to 100 ml of water. To this mixture was added sodium carbonate to
pH 9. The product was collected, washed with water, and dried to give 0.167 g of
6,7-dimethoxy-4-(quinolin-8-ylamino)-quinoline-3-carbonitrile as a solid, mp 150°C
(decomposed); mass spectrum (EI, m/e): M 356.1271.

Example 135

4-(8-Hydroxy-gquinolin-5- -6.7-dimethoxy-quinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-quinolin-3-carbonitrile, 0.233 g of
5-amino-8-hydroxyquinoline dihydrocholride, 0.158 g of pyridine, and 10 ml of
ethoxyethanol was stirred under nitrogen, at reflux temperature for 2 hours. The
mixture was cooled and added to 40 ml of water. To this mixture was added sodium

carbonate and concentrated hydrochloric acid to adjust pH to 7. The product was
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hydrogen, chlorine, fluorine, or bromne; Qis alkyl of 1-6 carbon atoms or
hydr ogen: BNassEpRCtm @ELH‘E(CBMW?H@Z& nis 0-1; mis 0-3; 10 p = 2-4; @=

0-4;, r =1-4;, s = 1-6; a =0-4 and v = 0-4 , wherein the sumof a+tv is 2-4;
15 or a pharmaceutically accept abl e salt t hereof, provided that when R6 is
al kenyl 50f 2-7 carbon atons or al kyExhmple £3¢ carbon atons, such al kenyl or

al kynyl noiety is bound to a nitrogen or oxygen atomthrough a saturated
carbon atom 20 a 4 7 thoxy-quinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-quinolin-3-carbonitrile, 0.132 g of
4-aminoindole, 0.020 g of pyridine hydrochloride, and 10 ml of ethoxyethanol was
stirred under nitrogen, at reflux temperature for 2 hours. The mixture was cooled and
10 added to 40 ml of water. To this mixture was added sodium carbonate and
concentrated hydrochloric acid to adjust pH to 7. The product was collected, washed
with water, and dried to give 0.249 g of 4-(1H-indol-4-ylamino)-6,7-dimethoxy-
quinoline-3-carbonitrile as a solid, mp 260°C (decomposed); mass spectrum (EI,
m/e): M 344.1282.
15
Example 137

4-(1H-Indazol-5-ylamino)-6.7-dimethoxy-quinoline-3-carbonitrile

A mixture of 0.249 g of 4-chloro-6,7-dimethoxy-quinolin-3-carbonitrile, 0.132 g of

5-aminoindazole, 0.020 g of pyridine hydrochloride, and 10 ml of ethoxyethanol was
20  stirred under nitrogen, at reflux temperature for 2 hour'§. The mixture was cooled and

added to 40 ml of water. To this mixture was added sodium carbonate and

concentrated hydrochloric acid to adjust pH to 7. The product was collected, washed

with water, and dried to give 0.252 g of 4-(1H-indazol-5-ylamino)-6,7-dimethoxy-

quinoline-3-carbonitrile as a solid, mp 290-295°C; mass spectrum (EI, m/e): M
25  345.1217.

Example 138

A mixuwre of 0.148 g of 4-chloro-5,8-dimethoxy-quinolin-3-carbonitrile, 0.093 g of

30 6-aminoindazole, and 5 ml of ethoxyethanol was stirred under nitrogen, at reflux
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H 1,2, 3-triazol -2-yl)ethoxy]-3 quinolinecarbonitrile or a pharmaceutically
acceptabl e salt thereof. 30. 4-(4-benzylanilino)-G nethoxy-7-[2-( 1

H1,2, 3-triazol-1-yl)ethoxy]-3 g rbonitrile or a pharmaceutically
acceptabl e salt thereof. .AS9. A %?%b%eﬁ@
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quinoline-3- carbomtrlle 0. 267 g of 6-aminoindazole, and 10 ml of ethoxyethanol was
stirred under nitrogen, at reflux temperature for 30 minutes. The mixture was cooled
and added to 50 ml of a mixture of ethyl acetate/acetone/methyl alcohol (5:5:2). The
product was collected, washed with water, dried, and washed with 10 ml of hexanes-

15 ethyl acetate (4:1) to give 0.189 g of 4-(1H-indazol-6-ylamino)-7-methoxy-6-(3-
morpholin-4-yl-propoxy)-quinoline-3-carbonitrile hydrochloride as a solid, mp 100°C
(decomposed); mass spectrum (electrospray, m/e): M+H 459.2146.

Example 140

20

3-carbonitrile hydrochloride
A mixture of 0362 g of 4-chloro-7-methoxy-6-(3-morpholin-4-yl-propoxy))-
quinoline-3-carbonitrile, 0.268 g of 5-aminobenzotriazole, and 10 ml of ethoxy-
ethanol was stirred under nitrogen, at reflux temperature for 30 minutes. The mixture
25  was cooled and added to 50 m! of a mixture of ethyl acetate/acetone/methyl alcohol
(5:5:2). The product was collected, washed with water, dried, and washed with 10
m! of hexanes-ethyl acetate (4:1) to give 0.142 g of 4-(3H-benzotriazol-6-ylamino)-7-
methoxy-6-(3-morpholin-4-yl-propoxy)-quinoline-3-carbonitrile hydrochloride as a
solid, mp 260°C (decomposed); mass spectrum (electrospray, m/e): M+H 460.2096.
30
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Example 151

Using an analogous procedure to that described in Example 150 , 248.7 mg (1 mmol)
of 4-chloro-6,7 -dimethoxy-3 -quinolinecarbonitrile, 159.8 mg (1.2 mmol) of 5-
aminobehzoimdazole and 115.6 mg (1 mmol) of pyridine hydrochloride in 10 mL of

15  2-ethoxyethanol was refluxed for 1 hr. The work up gave 233.6 mg (67.7 %) of the
product as a brown solid, m.p. 230°C (dce.), mass (electrospray, m/e): M+H 345.9.
HRCIMS: calcd 346.1304 for C,,H,N,O, (M"), obsd 346.1325.

Example 152

20

carbonitrile
Using an analogous procedure to that described in Example 150 , 248.7 mg (1 mmol)
of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 2944 mg (2.0 mmol) of 2-
methyl-5-aminobenzimidazol and 115.6 mg (1 mmol) of pyridine hydrochloride in
25 10 mL of 2-ethoxyethanol was refluxed for 4 hr. The work up gave 220.2 mg (61.3
%) of the product as a sand color solid, m.p. 207°C (dce.), mass (electrospray, m/e):
M+H 359.9. HRCIMS: caicd 359.138 for C,;H,,N,O, (M"), obsd 359.1403.
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of 4-chloro-6,7 -dimethoxy-3 -quinolinecarbonitrile, 173.8 mg (1.2 mmol) of 6-

5 aminoquinoline and 115.6 mg (1 mmol) of pyridine hydrochloride in 15 mL of 2-
ethoxyethanol was refluxed for 6 hr. The work up gave 212.5 mg (59.5 %) of the
product as a orange solid, m.p. 241-243° C, mass (electrospray, m/e);: M+H 356.8.
HRCIMS: calcd 356.127 for C,;H,,N,O, (M"), obsd 356.1275.

10 Example 154

Using an analogous procedure to that described in Example 150 ,. 248.7 mg (1
mmol) of 4-chloro-6,7-dimethoxy-3-quinolinecarbonitrile, 213.2 mg (1.2 mmol) of 1-
amino-4-chloronaphthalenen and 115.6 mg (1 mmol) of pyridine hydrochloride in 12
15 mL of 2-ethoxyethanol was refluxed for overnight. The work up gave 290.1 mg
(74.4 %) of the product as a yellowish green solid, m.p. >250°C, mass (electrospray,
m/e): M+H 390.2. HRCIMS: calcd 389.093 for C,,H,N,0,Ci(M"), obsd 389.0938.

Example 155

20

carbonitrile
Using an analogous procedure to that described in Example 150 ,. 248.7 mg (1

mmol) of 4-chloro-6,7 -dimethoxy-3 -quinolinecarbonitrile, 176.7 mg (1.2 mmol) of
1-amino-5,6,7,8-tetrahydronaphthalene and 115.6 mg (1 mmol) of pyridine

25  hydrochloride in 12 mL of 2-ethoxyethanol was refluxed for 2 hr. The work up gave
195.1 mg (54.3 %) of the product as a yellow solid, m.p. 248° C (dec.), mass
(electrospray, m/e): M+H 360.1. HRCIMS: caicd 359.163 for C,H N,0,CI(M"),
obsd 359.1632.
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the product as a yellow solid, m.p. 205° C (dec.), mass (electrospray, m/e): M+H
376.9. HRCIMS: calcd 376.128 for C H, N,O,(M"), obsd 376.1264.
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10 Example 157

quinoline-3-carbonitrile
A reaction mixture of 196.5 mg (0.5 mmol) of the 7-(2-chloro-ethoxy)-4-(1H-

indazol-6-ylamino)-6-methoxy-quinoline-3-carbonitrile, 500.9 mg (5 mmol) of 1-

15  methylpiperazine and 74.5 mg (0.5 mmol) of sodium iodide in 10 mL of DME was
heated at 135° C for 15 hr under N, in a sealed tube. After cooling, the solvent was
removed and the residue was taken into 15 mL of brine. The aqueous solution was
extracted with 15 % methanol/methylene chloride. The organic solvent was dried
over Na,SO, and filtered. Removal of the solvent gave the crude product solid.

20  Purification of the crude product on preparative TLC (developing solvent: 15 %
methanol/methylene chloride) to give a yellow foam s;olid. Trituration of the foam
solid with ether yielded 117.9 mg (51.6%) of the product as a yellow solid, m.p. 179°
C (dec.), mass (electrospray, m/e): M+H 458.0.

25 Example 158

guinpline-3-carbonitrile
Using an analogous procedure to that described in Example 157 , 196.5 mg (0.5

mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-quinoline-3-
30 carbonitrile, 375.6 mg (5.0 mmol) of 2-(methylamino)-ethanol and 75.0 mg (0.5



& ()- ,#10%& ()-"!10%& ()-{ccld~ddde”r?0P/ C @O0 2y10%& ()-f!:

2y10%s& ()-f LO10%& ()-fY+"109%& ()- G (+f Y+"109%& () - Gy) 10%& () -

eeeeeeee. fu % U ()- | 10% U& ()-#10% U& ()-y!10% U& ()

10! 6y9" 109 borr et gohi | a?uV7 C D3@H10%QUQUE () - !;3@#10%4UHU§}@§§4}2,20%%
U& ()-S"10% U& ()- Y10% U& ()- y10% U& ()-j <j =j >j ?j Ki Zj aj fj bQ & far 2003
109%& () - #109%& () - @10%&' ()- @10%& ()- 10 U 10 U 10 UY@ 10%

U& ()-fjojuj}jjjjwxebC C 109%&' ()-10%& ()-!10%& ()-!~F '10988& ()-'a

' 109&' () -! -130-

mmol) of sodium iodide in 5 mL of DME was heated at 135° C for 15 hr. The work
up gave 116.4 mg (54.0 %) of the product as a yellow solid, m.p. 179°C (dec.), mass
(electrospray, m/e): M+H 433.0.

5 Example 159

quinoline-3-carbonitrile
Using an analogous procedure to that described in Example 157 ,. 196.5 mg (0.5

mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-quinoline-3-

10  carbonitrile, 525.7 mg (5.0 mmol) of diethanolamine and 75.0 mg (0.5 mmol) of
sodium iodide in 6 mL of DME was heated at 135° C for 15 hr. The work up gave
109.1 mg (47.2 %) of the product as a yellow solid, m.p. 150° C (dec.), mass
(electrospray, m/e): M+H 463.0.

15 Example 160

7-12-(4 -Hydroxy-piperidin-1 -y1)-ethoxy]-4-( -indazol-6 -ylamino)-6-methoxy-

quinoline-3-carbonitrile
Using an analogous procedure to that described in Example 157 , 196.5 mg (0.5

mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-quinoline-3-

20  carbonitrile, 505.8 mg (5.0 mmol) of 4-hydroxypiperidine and 75.0 mg (0.5 mmol) of
sodium iodide in 5 mL of DME was heated at 135° C for 16 hr. The work up gave
97.9 mg (42.8 %) of the product as a off white solid, m.p. 174’ C (dec.), mass
(electrospray, m/e): M+H 459.0.

25 Example 161

methoxy-quinoline-3-carbonitrile
Using an analogous procedure to that described in Example 157 , 196.5 mg (0.5

mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-quinoline-3-
30 carbonitrile, 651.0 mg (5.0 mmol) of 1-(2-hydroxyethyl)piperazine and 75.0 mg (0.5
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work up gave 173.1 mg (69 2 %) of the product as aoff white solid, m.p. 245° C

(dec.), mass (electrospray, m/e): M+H 501.0.

15 Example 163

carbonitrile

Using an analogous procedure to that described in Example 157, 173.0 mg
(0.44 mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-

20  quinoline-3-carbonitrile, 454.0 mg (4.4 mmol) of thiomopholine and 66.0 mg (0.44
mmol) of sodium iodide in 4 mL of DME was heated at 135° C for 16 hr. The work
up gave 108.4 mg (53.5 %) of the product as a light yellow solid, m.p. 213-215°C,,
mass (electrospray, m/e): M+H 461.0.

25 Example 164
7-12-([1.3]1Dioxolan-2-ylmethyl-methyl-amino)-ethoxyl-4-(1H-indazol- 6-ylamino)-

6-methoxy-quinoline-3-carbonitrile
Using an analogous procedure to that described in Example 157, 173.0 mg

(0.44 mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-
30  quinoline-3-carbonitrile, 515.5 mg (4.4 mmol) of 2-([1,3]}-dioxolan-2-ylmethyl-
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5 Example 165

ethoxv-quinoline-3-carbonitrile

Using an analogous procedure to that described in Example 157, 173.0 mg
(0.44mmol) of the 7-(2-chloro-ethoxy)-4-(1H-indazol-6-ylamino)-6-methoxy-

10  quinoline-3-carbonitrile, 586.0 mg (4.4 mmol) of 1,2,3,4-tetrahydroisoquinoline and
66.0 mg (0.44 mmol) of sodium iodide in 4 mL of DME was heated at 135° C for 16
hr. The work up gave 109.3 mg (50.6 %) of the product as a yellow solid, m.p. 170-
173°C., mass (electrospray, m/e): M+H 491.0

15 Example 166

A mixtre of 0.50 g (1 equivalent) of 7-(2-chloro-ethoxy)-4-chloro-6-methoxy-
quinoline-3-carbonitrile, 0.25 g (1.1 equivalents) of 6-aminoindazole, 0.22 g (1.1
equivalents) of pyridine hydrochloride and 15 ml of 2-methoxyethanol was heated in

20  120°C oil bath for 2 hours. The reaction progress was monitored by thin layer
chromatography (acetone/hexane 1:1). After 2 hours, the reaction mixture was
cooled to room temperature; a total of 25 ml of 1M sodium bicarbonate was added
and the reaction was stirred for 1 hour. The resultant precipitate was collected,
washed with water and dried in vacuo at 60°C overnight to give 0.645 g (97%) of the

25  desired product. :mass spectrum (electrospray m/e): M+H = 393.9 (M+H)"; Analysis
calculated for C,H, CIN,O, : 2 H,O: Calculated C:55.88; H:4.69; N:16.29 ;Found
C:55.63; H:4.78; N:15.24
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A mixture of 0.67 g (1 equivalent) of 7-(2-chloroethoxy)-4-(1H-indazol-6-ylamino)-

5  6-methoxyquinoline-3-carbonitrile, 0.097 g (0.4 equivalent) of sodium iodide and 15

) - 0% ()-

m} of 2M dimethylamine in tetrahydrofuran was heated at 135°C for 14 hours in a

sealed tube. The reaction mixture was diluted with ethyl acetate, washed with

saturated sodium bicarbonate, the organic layer was dried over magnesium sulfate and

concentrated to give 0.50 g. The crude product was purified by chromatography
10 (Silica Gel: ethyl acetate, ethyl acetate/methy] alcohoVtriethylamine 6:4:0.1) to give

0.312 g (46%) of pure product.

MP 218-219°C :mass spectrum (electrospray m/e): M+H =402.9 .

Example 168
15

carbonitrile

The title compound was prepared by the procedure of Example 167 using 0.616 g of
7-(2-chloroethoxy)-4-(1H-indazol-6-ylamino)-6-methoxyquinoline-3-carbonitrile,
0.094 g of sodium iodide and 2.03 ml of morpholine to give after purification by

20  chromatography (Silica Gel: ethyl acetate, ethyl acetate/methyl alcohol/triethyl-
amine 6:4:0.1) 0.196 g (28%) of the desired product. MP 133-135°C :mass spectrum
(electrospray m/e): M+H =445.0.

Example 169

25

carbonitrile
The title compound was prepared by the procedure of Example 166 using 0.442 g of
7-(2-chloro-ethoxy)-4-chloro-6-methoxy-quinoline-3-carbonitrile , 0.22 g 5-amino-
benzotriazole, 0.190 g of pyridine hydrochloride and 15 ml of 2-methoxyethanol to
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The title compound was prepared by the procedure of Example 166 using 0.311 g of

7-(3-chloro-propoxy)-4-chloro-6-methoxy-quinoline-3-carbonitrile, 0.147 g of 6-

aminoimidazole, 0.128 g of pyridine hydrochloride and 12 ml of ethoxyethanol to

give 0.367 g (90%) of the desired product. MP 280-285°C :mass spectrum
10  (electrospray m/e): M+H =407.9 .

Example 171

carbonitrile
15  The title compound was prepared by the procedure of Example 167 using 0.408 g of -

(3-chloropropoxy)-4-(1H-indazol-6-ylamino)-6-methoxyquinoline-3-carbonitrile, 1.4
ml of morpholine, 0.060 g of sodium iodide and 12 ml of ethylene glycol dimethy]
ether to give 0.255 g (56%) of the desired product. MP 143-145°C; HRMS:
C,H,N.O,: m/z 458.2084; 6(mu) -1.7

20

Example 172
1-methyl-2-imidazolylithio)phenylamino

quinolinecarbonitrile
In the manner of Example 141 reaction of 4-chloro-6,7-diethoxy-3-quinoline-

25 carbonitrile with 3-chloro-4-(1-methyl-2-imidazolylthio)aniline (W0-9615118) gave
the title compound as a tan solid, mp 285-290°C.
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10%%& ()- @ 4 in0]-6.7-dimethoxy-3-
guinolinecarbonitrile

In the manner of Example 141 reaction of 4-chloro-6.7-dimethoxy-3-quinoline-

5 carbonitrile with 3-chloro-4-(1-methyl-2-imidazolylthio)aniline (W0O-9615118) gave
the title compound as a white solid, mp 302-307°C.

Example 174

10 3-carbonitrile
A mixture of 5.00 g (21.5 mmol) 4-chloro-6-nitro-3-quinolinecarbonitrile, 250 ml
ethanol, and 6.18 g (25.8 mmol) 3-chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-
aniline (WO-9615118) was heated to reflux under N,. Removed heat at 3 %2 hours
and made basic with a solution of saturated sodium bicarbonate. Stripped solvents

15 and azeotroped with ethanol. Slurried residue with hexane and collected solids.
Washed with water, dried in vacuo. Boiled solids in hexane to remove excess aniline,
air dried. Boiled in 2 L ethyl acetate, and because of extreme insolubility, collected
solids and dried in vacuo, giving 5.90 g of yellow solid: mass spectrum (electrospray
m/e): M+H =437.2, 439.1.

20

Example 175

quinoline-3-carbonitrile
A mixtwre of 5734 g (13.1 mmol) 4-[3-chloro-4-(1-methyl-1H-imidazol-2-
25  ylsulfanyl)-phenylamino}-6-nitro-quinoline-3-carbonitrile, 250 m] ethanol, and 14.83
g (65.6 mmol) tin chloride dihydrate was heated to reflux under N,. Removed heat at
2 Y5 hours and added a large volume of ice water. Made basic with sodium
bicarbonate and stirred for 2 hours. With mixture still basic, extracted with

chloroform, stirred organic layer with Darco, dried with sodium sulfate and filtered.
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Dissolved most of 1.00 g (2.46 mmol) 6-amino-4-[3-chloro-4-(1-methyl-1H-

imidazol-2-ylsulfanyl)-phenylamino]-quinoline-3-carbonitrile in 3.5 ml hot DMF,
added 12 m]l THF and chilled to 0°C. Added 377 pl triethyl amine and 225 ul (2.70
10 mmol) acryloyl chloride. Removed ice bath at 15 minutes and stripped solvent at 2
hours. Slurried residue in water, collected solids and air dried overnight. Boiled in
ethyl acetate, collected solids and dried in vacuo, giving 670 mg of yellow-brown

solid: mass spectrum (electrospray m/e): M+H = 461.1, 462.2.

15 Example 177

Covered 200 mg of 10% Palladium on carbon with 75 ml ethanol. Added 2.00 g
(6.07 mmol) 4-(1H-indol-5-ylamino)-6-nitro-quinoline-3-carbonitrile and 477 ul
(15.2 mmol) hydrazine. Heated to reflux under N, for 2 hours. Filtered hot through

20  celite and washed through with hot methanol. Removed solvent and dried in vacuo
(50°C), giving 1.89 g brown solid: mass spectrum (m/e electrospray): M+H =
300.2.

Example 178
25 3-chloro-4-(1,3-thiazol-2-ylsulfanyl)aniline

To a suspension of 3.8 g sodium hydride (60% in mineral oil) in 100 ml of
dimethylformamide was added slowly a solution of 10.0 g of 2-mercapto thiazole in
100 m! of dimethylformamide. After 15 min a solution of 15.0 g 3-chloro-4-fluoro

30 nitrobenzene in 50 ml of dimethylformamide was added. After 4 hrs, the mixture was



Uy, 1096& ()-z y,10% " & ()-z|[: NAA1010 310% $: & ()- *y" 10968 () -

y" 209B& () - - 10%$:& ()- 10%$: & ()-1@|[: NA41010

kS$10% $: & ()'gé%@(?/ W& ()- FS10%& ()- SLOWR IR ()- | VB1 08T Y§29/22054
S10% $: & ()- | [: NA41010 O!"Gl0% A#: & ()- !"GLO% AH: & ()- +910%y AR 2083

AY+910% $ & ()-& Lf*f109%& ()-m PS$10%:$C& ()-F Cfwz}|[>NA41010

L #10% $: & ()- y:10% $: & ()- 910%: & ()- LE 1s109% & ()-L 1s10% ": & ()-L

1510% $: & ()-LK}\; 1010 @$10% # & () 144 $1096& () -

\ @ $1098& ()-10: $: 10: $: 10 $ +10%$ & (} S*F10% $: & ()-K, | [NA41010 $ 10 $

10$ $ 10%$ #10 %/3 #100 0%\/$|v& F
| [ : Na41010 PBUTE e%é}é ‘YS‘“ 2 ["fB ﬂé"%& “&”‘Sﬁ%éé ei&)’%@&zi“} a&% ()
109%4& () -1 @
109 & 8 @lv[a kdﬂ?g(ﬁgg%?e;@% Gﬂeehi@iéﬁ%ﬂhﬂ‘é? %%ﬁgﬁ%?{‘g]ﬁg&lure 0%%%5‘?1‘?! ((f)

, 10%#&' () - nMeoBgHl 330 -ml cziv(fz)ters37é% aDam@o n)mrsyhl&trd_a)wmo)l g ghirgh pdwoer

o 5 ety A8 AR BB e SRR G ()

E109B& §) - Tndhile A4iHA# wdg"eﬁi&&@&wﬁhr hot)et %&afe) Thé et @é?tat@)solutmﬁ‘ WY& () -
, @10% $& g , @10% & ()-6{vU410 10% - 109 & ()-10$10%$10$ F5
10968 ( reredodough 2 Sportsiieael ):ol}:mnPeTlpe sqlmenowasmrocysed Bd( the r@dss & () -

“:’/[LB}/OZ@‘(&) ()was reér t(z)x/ﬁf%eci )from ethdr’ ehexan@ ngm@H)’/g of( ?m %H Lvh\lltgzls%\ ML 0%1 &0)-

spectrum electrospray, m/e): M+H 243.1,

10 By using a procedure similar that that described above, the following
intermediates needed to prepare some of the compounds of this invention can be

made.
3-chloro-4-(1H-imidazol-1-yl)aniline
2-[(4-amino-2-chlorophenyl)sulfanyl]-4(3H)-quinazolinone

15  N-(4-amino-2-chlorophenyl)-N-(3-pyridinylmethyl)acetamide
2-chloro-N~1~-[5-(trifluoromethyl)-1,3,4-thiadiazol-2-yl}- 1,4-benzenediamine
3-chloro-4-[(4,6-dimethyl-2-pyrimidinyl)sulfanyljaniline
3-chloro-4-[(4-methyl-2-pyrimidinyl)sulfanyl}aniline
4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]-3-(trifluoromethyl)aniline

20 4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]-3-(chloro)aniline

Example 179
1-(2-chloro-4-aminobenzyl)-1H-imidazole
A solution of 10 g of 4-bromomethyl-3-chloro nitrobenzene and 5.44 g of imidazole
25  in 125 ml of tetrahydrofuran was refluxed for 4 hrs. The solvent was removed and the
residue was dissolved in ethyl acetate. The solution was washed with water and dried
over magnesium sulfate. The solvent was removed and the residue was extracted
several times with ether. The ether extracts were diluted with two volumes of
hexanes. 1-(2-Chloro-4-nitrobenzyl)-1H-imidazole (4.3 g) crystallized as a white
30  solid. A 4 g portion of this material was mechanically stirred at reflux with 153 m] of

methanol, 52 mi of water, 8.1 g of ammonium chloride, and 6.6 g of iron powder for
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Table 5

| _Example | _

v r

“ wa

Compound ] map. (C) | Inass spectrum |

PRV

VAa N AN Ava e

180 4-(2-Hydroxy-naphthalen-1-ylamino)-6,7-dimethoxy-  -240dec  371.9 (M+H)
e . QuinOline-3-carbonitrile :
181 :4-(2,3-Dihydro-benzo}1,4]dioxin-6-ylamino)-6,7- .200-201 364.0 (M+H) :
e 2 diIEthOXY-quinoline-3-carbonitrile : :
182 :4-(2-Mercapto-benzothiazol-6-ylamino)-6,7- dunct.hoxy- >255 dec -394.8 (M+H) ;
quinoline-3-carbonitrile ; 4 :
183 '4-(6-Hydroxy-naphthalen-1-ylamino)-6,7-dimethoxy- 205 dec  '372.0 (M+H) 3
- .«Quinoline-3-carbonitrile . . . o e o s o
184 4- (1H-Indazol- 6-ylammo) S-methoxy qumolme-B- >260 315.8 (M+H) {
T 1) ca'rbonlmlc . cvsar e 40e 40043 Iracassas eTmss  secerses eEEULSAEes SmEiNAUES messanBIe e
185 ‘4-(2-chloro- 5-met.hoxyamlmo) 5—mel.hoxyqumolme-3- 185-187  -339.9 (M+H)
X eeumresssticans or carbonlmle o wes
186 a- [(2- Ammo-4-chlorophenyl)ammo] 6,7- dunethoxy 3. 215 dec 13549 M+H)
v e e o uinolinecarbonitrile e )
187 -4-[(3-hydroxy-2-naphthyl)amino]-6,7-dimethoxy-3- 277-282 3722 (M+H)
w .. .. Quinolinecarbomitile . . . . . .  dec i e e vnn ]
188  -4-{3-chloro-4-[(1-methyl-1H-imidazol-2- 467.2 (M+H)
‘yl)sulfanyllanilino}-7-methoxy-6-nitro-3- ‘
-quinolinecarbonitrile e e+ e vt et
189 6-amino-4-{3-chloro-4-[(1-methyl-1H-imidazol-2- . :437.0 M+H)
w vun .o Yhsulfanyllanilino}-7-methoxy-3-quinolinecarbonitrile . = ...
190 (E)-N-(4-{3-chloro-4-[(1-methyl-1H-imidazol-2- ) : 548.1 (M+H),
‘yD)sulfanyljanilino } -3-cyano-7-methoxy-6-quinolinyl)-4-- :274.7 M+2H)* ¢
(dimethylamino)-2-butenamide : .
191 "4.[3-chloro-4-(1,3-thiazol-2-ylsulfanybanilino]-7- 470.0 (M+H) :
s v JOCIOXY-6-nitro-3-quinolinecarbonitrile L Ll e )
192 ;6-amino-4-[3-chloro-4-(1,3-thiazol-2- «440 1 (M+H)
-ylsulfanyljanilino]-7-methoxy-3-quinolinecarbonitrile .
193 :(E)-N-{4-[3-chloro-4-(1,3-thiazol-2-ylsulfanyl)anilino]- - 5551.1 (M+H),
-3-cyano-7-methoxy-6--quinolinyl }-4-(dimethylamino)- '276.2 M+2H)"® |
e o ZDUENAINGE et e o s s s
194 4-[3 chloro-4- (1H- xmldazol 1-yl)anilino}-7- methoxy-6- ‘421.3 (M+H), §

nitro-3-quinolinecarbonitrile

211 (M2H)T
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O (3R (Yo nolin 110" 0 e B-&o ) - -
491:_%0]{%;()%%. E) éﬁ: lﬁ?&mm {3-c oro-P-?/ -oxo—3(2 di y 0- -LQZlOlO 10%10 501. PEIIO!%', ()
- quinazolinylsulfanyl}anilino }-7-methoxy-3- 251.1 (M+2H)"? .
oo e oiQUIRONRECATDOMILELE et s s o
199" <(E) N-(4-{3-chloro-4- [(4 -0X0-3 4-d1hydro—2- - 6124 M+H), :
-quinazolinyl)sulfanyl]anilino}-3-cyano-7-methoxy-6- 306.7 (M+2H)" .
_...quinolinyl)-4-(dimethylamino)-2-butenamide e ;
200 ‘6-methoxy-7-[3-(4-morpholinyl)propoxy)}-4-{4- (4- 139-141  :510.2 (M+H),
v e, PYTidINYImethyDanilino]-3-quinolinecarbonitrile 233.1 (M+2H)7 .
o201 -6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(3- 112-114  .5103 (M+H),
e . :PyHidinylmethyDaniling]-3-quinolinecarbonitrile ~ 255.7 (M+2H)" ¢
202 6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-[4-(2- 168-170  510.2 (M+H),
v . 'PyridinylmethyDanilino}-3-quinolinecarboniwile . 2557 (M+2H)7 !
203 (E)-N-(4-{4-[acetyl(3-pyridinylmethyl)amino]-3- : 5841 M+H), !
-chloroanilino}-3-cyano-7-methoxy-6-quinolinyl)-4- 292.7 M+2H)?
e oo (dimethylamino)-2-butenamide e e o 3
204 :N-{2-chloro-4-[(3-cyano- 7-methoxy-6 nitro-4- . 503 1(M+H),
5 quinolinyl)amino]phenyl}-N-(3-- 252.1 (M+2H)?
e e PYTIINYImethyDacetamide
205 N-{4-[(6-amino-3-cyano- 7-melh0xy-4- 473.1 (M+H),
quinolinyl)amino}-2-chlorophenyl }-N-(3- 2372 (M+2H)?
oo e PYyTIdinylmethyDacetamide ' e e o e
206 .N-(4-{[6-(acetylamino)-3-cyano-7-methoxy-4- ) 515.1 (M+H)
quinolinyljamino}-2-chlorophenyl)-N-(3- '
weme . . pyridinylmethyDacetamide . L. e miv o smeew e
207 4-[3-chloro-4-(1,3-dimethyl-2,4 &moxohcxahydro -5 ”70-27" 509.2 (M+H) :
pyrimidinyl)anilino]-7-methoxy-6-nitro-3- ) < ;
o oo QUiNONNECAbORIl e
© 208  .4-{3-chloro-4-[(4-phenyl- -1,3-thiazol-2- .256-262 5462 (M+H)
; -yl)sulfanyljanilino}-7-methoxy-6-nitro-3- .
fre e e sQuiNOlinecarbonitrile v o e+ e o e <
. 209  6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(3- 152-153 5153 (M+H),
e .. . thienylmethyDanilino}-3-quinolinecarbonitrile 2583 (M#2H)”
210 .6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(2- 152-154  515.3 (M+H),
i o . thienylmethyhanilino)-3-quinolinecarbonitrile . 2583 (M+2H)"
©oo21 6-methoxy-4-(4-phenoxyanilmno)-7-[2-(2H-1,2,3-triazol- 154-155  479.3 (M+H)
............................. 2:ylethoxy)-3-quinolinecarbonitrile :
212 6-methoxy-4-(4-phenoxyanilino)-7-[2-(1H-1,2,3-triazol- 188-189  -479.3 (M+H) .
: 1-yDethoxy]}-3-quinolinecarbonitrile ’
E 213 -4-(4-benzylanilino)-6-methoxy-7-[2-(2H-1,2,3-triazol-2- 167-170  477.4 (M+H)
. YDEthOXy]-3-quinolinecarbonitrile
214

| 4-(4-benzylanilino)-6-methoxy-7-[2-(1H-1,2,3-triazol-1- 4775 M+H) @

‘yDethoxy)-3-quinolinecarbonitrile

o sers e waa A wn B Ly
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215 6—methoxy-7 [3 (4-morpholmyl)propoxy]-4 [4-(2- '127-130  512.6 (M+H),
e o DYTIdiRYIOXY)aNilino]-3-quinolinecarbonitrile 2568 M+21)7
216 4-(3-chloro-4-{(1-methyl-1H-imidazol-2- 234235  565.4 (M+H),
yDsulfanyllanilino}-6-methoxy-7-[3-(4- "283.5 (M+2H)"
e wemnn s OTPHOliNYDpropoxy)-3-quinolinecarbonitile . o L
217  -4-]14-(2-furylmethyl)anilino}-6-methoxy-7-[3-(4- 149-151  499.5 (M+H),
e o . OTPONINYDpropoxy)-3-quinolinecarbonitrile G 2503 (M#2H)7
218 6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-{4- 132-134  '503.4 (M+H),
(tetrahydro-2-furanylmethyl)anilino}-3- . 252.4 (M+2H)"
wvme wn ... Quinolinecarbonitrile N
219 4-[4-(3- furylmelhyl)amlmo] 6—met.hoxy 7-[3- (4- 163-165  .499.5 (M+H),
e oo - . TROTPRONINYDprOPOXY]-3-quinolinecarbonitrile | . 2503 (M+2H)”
220  :6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-{4- 123-125  '503.4 (M+H),
(tetrahydro-3-furanylmethyl)anilino)-3- 252.2 (M+2H)"
o quinolinecarbonitrile . o
221 4-(3-chloro-4-{[5- (tnﬂuoromethyl) 1 .3, 4-thiadiazol-2- 536.1 (M+H)
‘yl)Jamino }anilino)-7-ethoxy-6-nitro-3- .
....... quinolinecarbonitrile B
) 222 (E)-N-[4-(3-chloro-4-{[5- (mﬂuoromethyl) -1 3 4- 617.3 M+H),
¢ thiadiazol-2-ylJamino}anilino)-3-cyano-7-ethoxy-6- '309.3 (M+2H)"®
' o . Quinolinyl]-4-(dimethylamino)-2-butenamide T :
223 -4-[3-chloro-4- (4-pyndmyloxy)am||no]-7-emoxy-6-ml.ro- 462.2 (M+H), :
e o 3eQUINOlinecarbonitle 5 ..231.6 (M+2H)” >
224 6-amino-4-[3-chloro-4-(4-pyridinyloxy)anilino]-7- 4324 (M+H),
.. ethoxy-3-quinolinecarbonitrile CL L. 2166 (M+2H)” -
225 (E)-N-{4-[3-chloro-4-(4- pyndmyloxy)amlmo] 3. cyano- ’ 543.4 (M+H),
7-ethoxy-6-quinolinyl }-4-(dimethylamino)-2- 272.2 (M+2H)”? .
e utenamide e e eevvseet + e o srvrmnnn s
226 4-{3- chloro-4- [(3-pyndmylmethyl)ammo]amlmo} g -461.3 (M+H),
e won, . methoxy-6-nitro-3-quinolinecarbonitrile . 2314 (M+2H)"
227 6-amino-4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2- 166-172 516.2 (M+H)
e yDsulfanyljanilino)-7-methoxy-3-quinolinecarbonitrile BT
228 6-amino-4-(3-chloro-4-{[5-(trifluoromethyl)-1,3,4- 506.3 (M+H)
f thiadiazol-2-yl)amino } anilino)-7-ethoxy-3- ‘
D oo+ . JQuinolinecarbonitrile T o
229 '6-methoxy-7-[3-(4- morpholmyl)propoxy]—4 [4-(2- 106-108  523.5 (M+H),
frvesrne - . .DRENYlethyDaniling)-3-quinolinecarbomitrile . .. .. 2624 (M+20)7
230 (E)-N-(4-{3-chloro-4-{(4-phenyl-1,3-thiazol-2- "154-157 6273 (M+H), |
: yl)sulfanyl)anilino }-3-cyano-7-methoxy-6-quinolinyl)-4- '314.3 (M+2H)"
s orre - (dimethylamino)-2-butenamide . e
231 4-[3-chloro-4-(1H-imidazol- 1- yl)amhno] 6-methoxy-‘7- 130-133  :519.3 (M+H),
[3-(4-morpholinyDpropoxy]-3:quinolinecarbonitrile . .. .. 2603 M+2H)7 ;
232 6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-[4-(3- 135-137 5122 (M+H),
o ... PYFidinyloxy)anitin]-3-quinolinecarbonitrile . . . 256.7 (M+2H)"”. ;
233 -4-[3-chloro-4-(4-pyridinyloxy)anilino])-6-methoxy-7-[3- 174 dec  546.1 (M+H),
e oo woi 4O ONiNY D propoxy}-3-quinolinecarbonitrile 273.8 (M+2H)”
: 234  6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(4- 129-131  -512.1 (M+H),
rrerereree -+ . PYTIdinyloXy)anilino}-3-quinolinecarbonitrile | . .. ... .. :25g.§,(n4fg§)jjm§
235 .4 [2-chloro-4-(1,3-thiazol-2- ylsulfanyl)amlmo] 6- 122 568.0 (M+H), :

‘methoxy-7-[3-(4-morpholinyl)propoxy}-3-
[quinolinecarbonitrile

284.7 (M+2H)? :

3
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L$10%G' G&' () -BP@ThelN2-ehv@d-4-0{3-cyanbFu@Bu@sy-113-4- Y 10%EER0(dpe , BMIOMBHES, () - X
P10%GGE () - | - 10%&n¢rpholinyiporp@xyigragipoliayljminoyshemyll-N- #1094 & ( BO1.3HUMIB)"3&' () -
#1096 G&' ().-.x..9! | 189@idiyingtylagaondery &' ().- .S&L0YG.G&..(). - v411 . £s1Q%$& () -
109 $&' () -, #1339 $&6-nythoxy FEfGubmomphalingiprapooG4 GHUE G * 1B G&5Q1)2 (U+H),
wv . . tetraazol-5-ylmethyDanilino}-3-quinolinecarbonitrile .~ 251.0 (M+2H)"

238 -6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-[4-(2H- -186-187  :500.3 (M+H),
v . Lo370i2ZO1-2-ylmethyl)anilino]-3-quinolinecarbonitrile . .250.8 (M#2H)"

239 .6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-[4-(1H- .200-201  1500.2 (M+H),

e

e L2 3-triazol- 1-ylmethylanilino]-3-quinolinecarbonitrile 250.7 (M#2H)" .
240 4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-{2-(2H- 223-226 -485.1 (M+H)
. :1,2,3-triazol-2-yl)ethoxy]-3-quinolinecarbonitrile : :

241 .4-(2,4-dichloro-5-methoxyanilino)-6-methoxy-7-{2-(1H- - 196-197 485.1 (M+H) ‘
e . 12.3-uiazol-1-yDethoxy)-3-quinolinecarbonitrile i .. ... .
242 7-ethoxy-6-nitro-4-[4-[(4-phenyl-1,3-thiazol-2- *594.0 (M+H)

yl)sulfanyl}-3-(trifluoromethyl)anilino}-3- ' '
e e QUIRONMECATDONITIIE e e+ e ot e o
243 6-amino-7-ethoxy-4-[4-[(4-phenyl-1,3-thiazol-2- '564.0 (M+H) :
.yYDsulfanyl}-3-(trifiuoromethyl)anilino}-3-
-quinolinecarbonitrile

Lo ~ -

244 (E)-N-{3-cyano-7-ethoxy-4-[4-[(4-phenyl-1,3-thiazol-2- . .675.0 M+H), '
yl)sulfanyl]-3-(trifluoromethybanilino}-6-quinolinyl }-4- 338.3 (M+2H)"

oo . c{dimethylaming)-2-butenamide ¥

245 4-[3-chloro-4-(1H-imidazol-1-ylmethyl)anilino]}-7- : ‘449.1 (M+H), -

’ ...-ethoxy-6-nitro-3-quinolinecarbonitrile ... ... ... .2252(M+2H)"

246 6-amino-4-{3-chioro-4-(1H-imidazol-1- : :419.2 (M+H),
............................. ylmethyDanilino)-7-ethoxy-3-quinolinecarbonitrile . 210.3 (M+2H)7
247 (E)-N-{4-[3-chloro-4-(1H-imidazol-1-ylmethyl)anilino]- :530.2 (M+H),

3-cyano-7-ethoxy-6-quinolinyl }-4-(dimethylamino)-2- 265.8 (M+2H)"

woew .. .butenamide - o
248 4-(3-chloro-4-[(4-methyl-2-

pyrimidinyl)sulfanyl}anilino}-7-ethoxy-6-nitro-3-

-quinolinecarbonitrile

249 6-amino-4-{3-chloro-4-[(4-methyl-2- ‘ 463.1 (M+H)
pyrimidinyl)sulfanyl]anilino}-7-ethoxy-3- . i
.quinolinecarbonitrile, =~ | o e e e e
250 (E)-N-(4-{3-chloro-4-{(4-methyl-2- 574.1 (M+H), .
pyrimidinyl)sulfanyl}anilino}-3-cyano-7-ethoxy-6- 287.8 (M+2H)"
quinolinyl)-4-(dimethylamino)-2-butenamide .. .o i
251 4-{3-chloro-4-[(4,6-dimethyl-2- 507.1 (M+H)

pyrimidinyl)sulfanyl]anilino)-7-ethoxy-6-nitro-3-
........................ quinolinecarbOMILIile | e s e s et s
252 6-amino-4-{3-chloro-4-[(4,6-dimethyl-2- 477.1 M+H)
pyrimidinyl)sulfanyl)anilino}-7-ethoxy-3-

..................... quinolinecarbonitrile — s e e
253 (E)-N-(4-{3-chloro-4-[(4,6-dimethyl-2- 588.1 (M+H), .
pyrimidinyl)sulfanyl]anilino}-3-cyano-7-ethoxy-6- 294.8 (M+2H)" :

... .. Quinolinyl)4-(dimethylamino)-2-butenamide = .. . ....ccmns comnnn,
254 4-[4-(1H-imidazol-2-ylmethyl)anilino}-6-methoxy-7-[3- 156-158 4993 (M+H), i
(4-morpholinyl)propoxy]-3-quinolinecarboniwile . .. ... .. 250.3 (M#2H)"
255 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(1H- ‘180 dec  '501.3 (M+H),

.. letraazol-1-ylmethyDanilino}-3-quinolinecarbonitrile . 2513 (M+2H)” :
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109%5' & () f 10% $yr&u(h)xyl)slﬁfa1:9%mmo) 6-methoxy-7-[3-(4- 296.2 (M+2H)"? .
Y vreon ... morpholinyhpropoxyl-3-quinolinecarbonitrile .o
258" i4-{3-chloro-4-[(4-methyl-2- 110-113  :577.1 (M+H), @
-pyrimidinyl)sulfanyl]anilino }-6-methoxy-7-[3-(4- ; 1289.2 (M+2H)"*
:morpholinyl)propoxy}-3-quinolinecarbonitrile - 5711 (M+H),
s 1289.2 (M+2H)" -

259  :(E)-N-[4-(3-chloro-4-{[2- 194-198  .601.3 (M+H),
{ (phenylsulfanyl)acetylJamino ) anilino)-3-cyano-7- : -301 1 (M+2H)?

wisow srmatAn s

__ :methoxy-6-quinolinyl]-4-(dimethylamino)-2-butenamide. ¢ et
260 :4-[4-(2,6-dimethoxyphenoxy)anilino}-6-methoxy-7-{3- 160- 162 ‘571.4 (M+H)
s . zOTDOlinyl)propoxy]-3-quinolinecarbonitrile o]

261 6-methoxy-4-[4-(3-methoxyphenoxy)anilino)-7-[{3-(4-  132-134 54 1.5 (M+H) '
¢ .morpholinyl)propoxy] -3-quinolinecarbonitrile ' .

¥
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262  .6-methoxy-4- {4—[(1-meLbyl-1H-1m1da.zol 2- 208210 5314 (M+H)
“yDsulfanyl}anilino}-7-[3-(4-morpholinyl)propoxyl}-3- : ;
‘quinolinecarbonitrile : ?

263  (E)-N-{4-[3-chloro-4-(1,3-thiazol-2- ylsulfanyl)amlmo]- : i595.1 (M+H), !
:3-cyano-7-methoxy-6-quinolinyl }-4-[(2- : i298.1 (M+2H)"*
Emetho:gyethyl)(met.hyl)amino]-2-butenamide :

264 ;(E)-N-(4-{3-chloro-4-{(5-phenyl}-1,3-thiazol-2- : +627.1 (M+H), ¢
‘yD)sulfanyl)anilino}-3-cyano-7-methoxy-6-quinolinyl)-4-; 314.1 M+2H)"
;(dimethylamino)-2-butenamide : o ;

265 :(E)-N-(4-{3-chloro-4-[(4-phenyl-1,3- thlazol-2- +641.3 (M+H), ;
.yl)sulfanyl}anilino}-3-cyano-7-'ethoxy-6-quinolinyl)-4- .321.2 (M+2H)"

we v . . (dmethylamino)-2-butenamide L i in e e e e

266 -4-{3-chioro-4-[(4,6-dimethyl-2- '173-176  478.4 (M+H)
pyrimidinyl)sulfanyl}anilino }-6,7-dimethoxy-3- )
.guinolinecarbonitrile ‘

267  -6,7-dimethoxy-4-({6-[(4-phenyl-1,3-thiazol-2- . 250 (dec) -498.3 (M+H)

v e o YDsulfanyl]-3-pyridinyl }amino)-3-quinolinecarbonitrile, ., ., . ... ... ...

268 4-{3-chloro-4-[(1-methyl-1H-imidazol-2- 232-234 .547.3 (M+H)

:yl)sulfanyl]amlmo} 6-methoxy-7 -{3- (2H-1,2,3-t.riazo!-2-
268 4u{3- ehioro-d- [(]-methyl -1H-imidazol-2- 68316 547 3 (M+H)
yl)sulfanyl]amlmo}-6-methoxy 7 [3-(1H-1,2,3-triazol-1-- .
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wherein:
X is a bicyclic aryl or bicyclic heteroaryl ring system of 8 to 12 atoms where the
bicyclic heteroaryl ring contains 1 to 4 heteroatoms selected from N, O, and S
with the proviso that the bicyclic heteroaryl ring does not contain O-O, S-S,
10 or S-O bonds and where the bicyclic aryl or bicyclic heteroaryl ring may be
optionally mono- di-, tri, or tetra-substituted with a substituent selected from
the group consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6
carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxy-
15 methyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, hydroxy, trifluoromethyl, cyano, nitro. carboxy, carboalkoxy of
2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms,
dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino,
20 alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms,
alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon atoms,
carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-
alkylaminoalky! of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon
atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N.N-dialkylaminoalkoxy of

25 3-10 carbon atoms, mercapto, and benzoylamino; or
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atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,

alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,

10 carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzyl-
amino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon
atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon atoms,

15 carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon
atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N.N-dialkylaminoalkoxy of
3-10 carbon atoms, mercapto, and benzoylamino;

T is bonded to a carbon of A and is:

20 - NH(CH,),-, -O(CH,),-, -S(CH,),-, -NR(CH,) - , -(CH,),-
-(CH,),NH -, - (CH,),0 -, - (CH,),S- , or - (CH,),NR -;

L is an unsubsitituted phenyl ring or a phenyl ring mono-, di-, or tri-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,

25 hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6

30 carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino,
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atoms, carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms,
N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10
carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkyl-
aminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino; provided
that L can be an unsubstituted phenyl ring only when m > 0 and T is not
-CH;NH- or -CH,0- and subject to the further proviso that -T-L is other than
benzyl or benzylamino; or

5- or 6-membered heteroaryl ring where the heteroaryl ring contains 1 to 3
heteroatoms selected from N, O, and S, with the proviso that the heteroaryl
ring does not contain O-O, S-S, or S-O bonds, and where the heteroaryl ring is
optionally mono- or di-substituted with a substituent selected from the group
consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon
atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,
hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon
atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon
atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon
atoms, N,N-dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of
2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto,

and benzoylamino;

Z is -NH-, -O-, -S-, or -NR- ;

R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;

Gi, G2, Ry, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
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of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
5 carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, nitro, carboxy,
10 carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy,
phenyl, thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino of 1-4
carbon atoms, alkylamino of 1-6 carbon atoms, dialkylamino of 2 10 12
carbon atoms, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-
alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12 carbon

15 atoms, phenylamino, benzylamino,

(C(RS)Z)p\

RT(C(RG)Z)p-N\ /N‘(C(Rs)a)k'y' . RgRg-CH-M—(C(Rg)2)x-Y-
(C(Re)2)p

R7-(C(Re)2)g-Y- . R7-(C(Re)2)p-M—(C(Re)2)k-Y- . or Het-(C(Rg)2)q-W-(C(Re)2)-Y-:
20 or R] and R4 are as defined above and G or G2 or both are
Rz""NH—' ’
or if any of the substituents R, G2, G3, or Rq are located on contiguous

carbon atoms then they may be taken together as the divalent radical
-0-C(R6),-O-;
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10 tetrahydrofuran, dioxane, 1,3-dioxolane

(OCH,CHL0),
L
H

wherein Het is optionally mono- or di-substituted on carbon or nitrogen with

,  tetrahydropyran, and

Rg. optionally mono- or di-substituted on carbon with hydroxy, -N(Rg)2, or

-ORg, optionally mono or di-substituted on carbon with the mono-valent

15 radicals -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg)2, and optionally mono or di-
substituted on a saturated carbon with divalent radicals -O- or -O(C(Rg)2)50-;

Rg is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-

6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon

atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally

20 substituted with one or more halogen, alkoxy of 1-6 carbon atoms,
trifluoromethyl, amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6

carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon

atoms, alkanoyloxymethyl of 2-7 carbon atoms. alkylthio of 1-6 carbon

atoms, hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,

25 thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of

1-6 carbon atoms, or alkyl of 1-6 carbon atoms: with the proviso that the
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-ml,
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_— J-(CH,)¢
Rs Rs boJ (CHz)

o}
\
Rs Q
o)
\ \ \
QOQC: f:H2 Rs ?HQ Rs ?Hz
Rs Rs Q0,C Rg Rs CO,Q

R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

5 1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Re)2)p
/ \
R7-(C(Rs)z)p—N\ /N'(C(Re)z)r-
(C(Re)2)p
R7-(C(Rel2)s: . Rz{C(Re)lp-M—(C(Re)z)r

RgRg-CH-M~(C(Re)2). ,or Het-(C(Re)2)e-W-(C(Re)2)r-

10  Rs is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of
1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Re)2)p
/

RT(C(Rs)z)p"'N\ /N‘(C(Rs)z)r
(C(Re)2)p
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10%, $y& m, F o m, F < T0IIII Fg

100//5 $§;& 8 m, F 3 @(Hg)é 8 m, F g"%g%%w b(ﬁ”%)b'g g 110%/,$y&' () - mMl#3e
JF g 10%, $y& ()-ntl, F

RgRg-CH-M—(C(Rg)2)- . or Het-(C(Rg)a)qW-(C(Re)2)- *

Rg, and Rg are each, independently, -(C(Rg)2)NRgRg, or -(C(Rg)2)r ORg;
5 Jis independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
g = 1-6;
k =0-4;
10 nis0-1;
m is 0-3;
p =2-4;
q=0-4;
r=1-4,
15 s=1-6;
u=0-4 and v = 0-4 , wherein the sum of u+v is 2-4;
or a pharmaceutically acceptable salt thereof,
provided that
when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such
20 alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
and further provided that
when Y is -NR¢g- and R7 is -NRgR¢, -N(Rg)3°, or -NRg(ORg), then g = 2-6;
when M is -O- and R7 is -ORg then p = 1-4;
25 when Y is -NRg- then k = 2-4;
when Y is -O- and M or W is -O- then k = 1-4;

when W is not a bond with Het bonded through a nitrogen atom then q = 2-4;
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e compound accordmg to claim 1 wherein Z is -NH- and n = 0 or a

pharmaceutically acceptable salt thereof.

3. The compound according to claim 2 wherein X is a substituted or
10  unsubstituted bicyclic aryl or bicyclic heteroaryl ring system, or a pharmaceutically

acceptable salt thereof.

4. The compound according to claim 2 wherein X is the radical:

AL

15  wherein T and L are as defined in claim 1 and A is an optionally substituted phenyl

ring, or a pharmaceutically acceptable salt thereof.

5. The compound according to claim 3 wherein R and R4 are hydrogen or a

pharmaceutically acceptable salt thereof.
20

6. The compound according to claim 4 wherein Ry and R4 are hydrogen or a

pharmaceutically acceptable salt thereof.

7. The compound according to claim 3 wherein the bicyclic aryl or bicyclic
25  heteroaryl ring system is selected from the group consisting of naphthaline,
1,2,3,4-tetrahydronaphthaline, indane, 1-oxo-indane, 1,2,3,4-tetrahydroquinoline,
naphthyridine, benzofuran, 3-oxo-1,3-dihydro-isobenzofuran, benzothiaphene, 1,1-
dioxo-benzothiaphene, indole, 2,3-dihydroindole, 1,3-dioxo-2,3-dihydro-1H-
isoindole, benzotriazole, 1H-indazole, indoline, benzopyrazole, 1,3-benzodioxole,
30 benzooxazole, purine, phthalimide, coumarin, chromone, quinoline, terahydro-
quinoline, isoquinoline, benzimidazole, quinazoline, pyrido[2,3-b]pyridine,
pyrido[3,4-b]pyrazine,  pyrido[3,2-c]pyridazine,  pyrido(3,4-b]pyridine, 1H-
pyrazole[3,4-d]pyrimidine, 1,4-Benzodioxane, pteridine, 2(1H)-quinolone, 1(2H)-iso
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10%, $y&' () -lr-berzigerine <bBIOt!e i e HquiRogalimeYyquinatingIN-okide, isoquinoline-N-
oxide, quinoxaline-N-oxide, quinazoline-N-oxide, benzoazine, phthalazine, 1,4-
dioxo-1,2,3,4-tetrahydro-phthalazine, 2-oxo-1,2-dihydro-quinoline, 2,4-dioxo-1,4-
dihydro-2H-benzo[d][1,3]oxazine,  2,5-diox0-2,3,4,5-tetrahydro-1H-benzo[e][1,4]-

diazepine, and cinnoline or a pharmaceutically acceptable salt thereof.

8. The compound according to claim 4 wherein L is an optionally substituted 5 or

6-membered heteroaryl ring or a pharmaceutically acceptable salt thereof.

9. The compound according to claim 8§ wherein the heteroaryl ring is selected
from the group consisting of pyridine, pyrimidine, imidazole, thiazole, thiazolidine,
pyrrole, furan, thiophene, oxazole, and 1,2,4-triazole or a pharmaceutically acceptable

salt thereof.

10.  The compound according to claim 4 wherein L is a substituted phenyl ring or a

pharmaceutically acceptable salt thereof.

11. A compound as claimed in claim 1, the compound being a compound having the

formula 24

C
R, 7-CHaX
Ris N L C=N
©6; N?
R4
24

or a pharmaceutical salt thereof, wherein R1, G2, R4, Z, n, and X are as defined in

claim 1 and R2' is a radical selected from the group consisting of:
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1111 pT48l & 10%<$<& () -3l & 10%<$<& ()- 3l & 10%<$<& ()- 3l & 10%<$<& () - 3l & 10%
$<& ()-3l & 10%$<& ()- 3l & 10%<$<& () - 3]]&]]](15\/\74& & 0%<$<& () 3l & 10%<$<
& ()-3l & 10%$<& ()- 3l & 10%<$<& ()-3l/

K)
Z2X$! | & 10%<S<&’ /10] 1] x\ | 10%$< /o SRS - 31 &1 10%
e i

Z2X81 | & 10%3$<& () - 31 & 10%$<& () - 31] 2] 476] Rp8] 9] t X<481 R(GRGHE T Rs31 & 10%
<$<& ()-3/K) Z2X$!1 &l 10%$<& ()- 3| & 100$<& () - 3l &! 10%<$<&’ () - 39] ]

1<]B] ] D]\ @8l & 10%3$<& () - 3/ K)

ZoX$! | & 109%$<& () - 3| & 10%<$<&’ () - 31 & 10%<$<& () - 3| & 10%<$<& ()-3D] G H L] M
N P] V] KK+81 & 10%$<& () - 3l & 10%$<& () - 31 & 10%$<& () - 3l & 10%$<& () -3l & 10
es<s ()31 & 10%Segiof)3(1 8 10%3< ()3 g@}% ZIK] L] |\ @8l & 10% & 10%$
<& () - 3% & 10%<$ e?R MaNT0vES<& () - 351 &/ 39 & 109%$<& () - 3/ K)
72%$1 1] p] q]r]s]GJ\u]w['>+8 10%1 & 100$<B.() - 331 & 100e$<& () - 31 & 10%$<& ()
-3(| & 109%x$<& ( HQ) ) & Rg
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-3l & 10%<$<& () - 3/ K)

J-(CHz)s  (CHz)s-J

N VAV xX<38l &

J-(CHp)s—=—
J-(CHy)s ’

5 whereinRg,R3,R5 J,p,s,1,u, and v are as defined in claim 1.

12.  The compound according to claim 11 wherein Z is -NH- and n = 0 or a

pharmaceutically acceptable salt thereof.

10 13,  The compound according to claim 12 wherein X is the radical:

AL

wherein T and L are as defined in claim 1 and A is an optionally substituted phenyl

ring , or a pharmaceutically acceptable salt thereof.



Z2X$! | & 10%<$<& () - 3| & 10%$<& ()-3~]1]11]1]]x\ @8l & 10%I| & 10%$<& () -3l & 10
%$<8& () -3/ K)
Z2X$! | &1 10%<$<& () - 3| & 10%<$<& () -3l & 10%<$<& ()-3]]1]111]1]\ @8l & 10%| & 10%
$<& ()-3/K) R
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) -3/ K)
zg;@; | & 10%$<& (The 3bidpdbOftcSsrding 3b1ddiln] 14 @ikt HORGEsay( Yingli&sdlosssd<& ()
-3/K
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s<e ()31 )1 1t BoBs ERE g | dREE i ra R TD ebtica
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-3(/K)
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81K (R)2N—(C(Re)2)s

=
72X$! ZI & 10%$<& () -3l & 10%$<&’ () - 31& g i &l 1095$<& () - 31 & 10%<$<
& () - 3MAAAAAADPOS] & 10%$<& () - 31 & TOuThsa &
)- 31 & 10%$<& () - 3l & 10%$<& () - 31 & 109%$<& ( }- 3AAAAAAAKXB08I &! 10%$<& () - 3
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) -3/ K) or a pharmaceutical salt thereof, wherein Rg, s, R3, R1, G2, R4, Z, n, and X are as
Z2X$! 1 & 10%$<& () -3l & 10%<$<& () - 3l & 10%$<&’ () - BAAAAAAAGBO8I & 10%<$<&’ () -
3/K) 20 defined in claim 1 and (R)2N - is such that (R)2NH is selected from List A
72X$! ZI & 10%$<& () - 3l & 10%$<& () -3l & 10%$<& () -3l & 10%$<&’ () - 37~ L
081 & 109%$<& ()| & 10%$<& () - 3l & 10%$<& () - 3 & 109%$<& () - 3 & 10%<$<& () - 3
| & 109%$<& ()- 31 & 10%$<& ()-3_

| xX808l & 10%$<& () - 3l & 10%$<& () - 3l & 10%$<& () - 3l & 10%$<& () - 3l &
10963<&’ () - 3/ K)
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< =>7? @E | @8l & 10%$<& ()- 3l & 10%$<& () - 3/ K)

$<& () -3/ K)
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_p_q_I <08/ K) .
Z2X$1 | & 10%<$<& () -3Z & 10%$<& () - 31 & 10%$<& () - 31 & 10%$<& () - 31 & 10%$<
& ()-3q.r_v.w hLO8I & 10%<$<& () -3l & 10%$<& () -3l & 10%$<& () -3l & 10%$
<& ()-31 & 109%$<& () -3l & 10%$<& ()- 3l & 10%$<& () -3 |\ <08l & 101 & 10%
<$<& () -3l & 10%$<& () -3l & 10%$<& () -3l & 10%$<& () - 3l & 10%$<& () - 3/ K)
Z2X$! |\ @8l & 101 & 10%$<& ()- 3 & 10%$<& ()- 3l & 10%$<& () - 3/ K)

Z2X$! &1 & 10%$<& () - 3| & 10%<$<& () -3 x\ <08l & 10l & 10%$<&" () -3l & 10%
$<& ()-3/K)

Z2X$! | & 10%<$<& () - 31 & 10%<$<& () - 31 & 10%<$<& ()- 3 T808I | & 10%<$<& ()



Z2X$! | & 10%<$<& () -3l & 10%<$<& () -3l & 109%$<& () -3l & 10%P$<& () -3l & 10%$<&
T()-3 hHH8/ K)

Z2X3$! | & 10%<$<& () -3l & 10%<$<& () -3l & 109%$<& () -3l & 10%=$<& () -3l & 10%<$<&
"()-31 & 109%$<& ()-3 " t T4+8/1 & 10%$<& () -3l & 10%$<&' () ? AR OfEaP <& (
)- 3l & 10%<$<& () -3l & 1094$<& ()-3/ K) zZ2Xdp-">"" """ azm.8/ 1 &l 10%2< <

, 10%€( & () -10<$<10<$<10<$<l & 109%$<& () -3/ K)

Z2X3$! $l & 10%<$<& ()-3aa(a)ar*a2a3aGfJ* 10%(& ()-0 10%(& ()-0

10%(& ()-0 10%(& ()-0 10%(& ()-0BA410%(& ()-$

10%( & () - GaCaUaVaWaXaYaaakQ 10%(& ()-0 10%(& ()-0 10%(& ()-0

10%¢(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-Oaabacagahapagal LO/

10%(& ()-0) 10%(& ()-0 10%(& ()-0 R10OM( & ()-0 10%(&()-0;c9
gawaya}a~aaacG / 5 10%R& ()-0 10%(& ()-U;c9 10% (& () - 10%(& ()-0
10%( & () - Oaaaaa €] ,me%:(&' ()-0 10%( 'g&b-o 0% ( & ()(& )?)10%:(&' ()-0
10%(& ()-0 10% ()0 10%( ()-Oaaaaf 1.0/ _Q%x&g)sl QN}B P10%(& ()-0
10% (& ()-0 10(V$‘% & ()-®s 10%( %”TXQ(B?Zbg_ﬁ’élaaaaalig%/( :

R e R
N—(C(R)p —NH  Re—O—(C(R)) R, Re—N—(C(R)) Rs
|
Fe F;"G II\JH Ry NH
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R
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5 wherein Rg, p, r and s are as defined in claim 1.

18.  The compound according to claim 17 wherein Z is -NH- and n = 0 or a

pharmaceutically acceptable salt thereof.

10 19.  The compound according to claim 18 wherein X is the radical:



10%(& ()-0 10%(& ()-0;c9 10%(& ()-0 10%(& ()-0

10%( & ()-0O0aaaaaaahH 10%( 10%(& ()-0 10%(& ()-0 10%(& ()-

10%(& ()-0 10%(& ()-0 10%(& () Oaaaaaaal LO/ 10% (& (- MA 0%51 & ()-0
10%(& ()-0 10%(& ()-0 10%(& ()-0; c9 araaaaal PO/ 10%(& ()-0

10%(& ()-0;c9 10%(& ()-0 10%(& ()- b 10%:(&' ()-Oaaaaaaa_?/ 1
10%¢(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0

10%( & () -Oaaagabbl L,/ 10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0
10%(& ()-0;c9 -Ibblbbbka’/ 10%(& ()-0 10%(& ()-0;¢c9 0 10%(& ()-00

wherein T and L are as defined in claim 1 and A is an optionally substituted phenyl

ring , or a pharmaceutically acceptable salt thereof.

20.  The compound according to claim 19 wherein L is an optionally substituted

5 or 6-membered heteroaryl ring or a pharmaceutically acceptable salt thereof.

21. The compound according to claim 20 wherein the heteroaryl ring is selected
from the group consisting of pyridine, pyrimidine, imidazole, thiazole, thiazolidine,
pyrrole, furan, thiophene, oxazole, and 1,2,4-triazole or a pharmaceutically acceptable

salt thereof.

22. The compound according to any one of claims 17 to 21 wherein Ry and R4 are

hydrogen or a pharmaceutically acceptable salt thereof

23, A compound as claimed in claim 1, the compound being

a) 4-(2,3-dihydro-1H-indol-6-ylamino)-6,7-diethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;

b) 4-(benzothiazol-6-ylamino)-6,7-diethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;

c) 4-(benzo[1,3]dioxol-5-ylamino)-6,7-diethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;

d) 6,7-diethoxy-4-(1H-indazol-6-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;

e) 6,7-diethoxy-4-(4-methyl-2-0x0-2H-chromen-7-ylamino)-quinoline-3-

carbonitrile or a pharmaceutically acceptable salt thereof;



10%(& ()-0 10%(& ()-Obbb b&b' b*bhH 10%(& 10%(& ()-0 10%(& ()-0
10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0*b+b, b-b/ b6b7bl LO/
10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0;c9
7b8b9b: b; b<b@pT4/ 10%(& ()-0 10%(& ()-0;c9 10%(& ()-0 10%(& ()-0
10% (& () - \@ednishaibPbQThl L/ 10%( 10%(& ()-0 10%(& () -FECTAISIRE0S4() - O
10%(& ()-0 10%(& ()-0 10%(& ()-0  10% (& (7-0; co * babbbay KPR,
10%(& ()-0 10%(& ()-0;c9 10%(& ()-0 10%(& ()-0
10%( & () - OmbnbvbxbbbbhH  10%( 10_%:5( 8: (-0
f) 6,7-diethoxy-4-(1H-indol-6-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
g) 6,7-dimethoxy-4-(1H-indazol-6-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
5 b 4-(1,3-dioxo-2,3-dihydro- 1H-isoindol-5-ylamino)-6,7-diethoxy-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
i) 4-(2,3-dihydro-benzo[1,4]dioxin-6-ylamino)-6,7-diethoxy-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
j) 4-(1H-indazol-6-ylamino)-6,7-bis-(2-methoxy-ethoxy)-quinoline-3-
10 carbonitrile or a pharmaceutically acceptable salt thereof;
k) 4-(1,4-dioxo-1,2,3,4-tetrahydro-phthalazin-6-ylamino)-6,7-diethoxy-
quinoline- 3-carbonitrile or a pharmaceutically acceptable salt thereof;
D 6,7-diethoxy-4-(indan-5-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
15 m) 4-(2,4-dioxo-1,4-dihydro-2H-benzo[d][1,3]Joxazin-6-ylamino)-6,7-diethoxy-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
n) 6,7-diethoxy-4-(3-0x0-1,3-dihydro-isobenzofuran-5-ylamino)-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
0) 4-(1,1-dioxo-1H--benzo[b]thiophen-6-ylamino)-6,7-diethoxy-quinoline-3-
20 carbonitrile or a pharmaceutically acceptable salt thereof;
)] 4-(2,3-dihydro- 1H-indol-6-ylamino)-6,7-dimethoxy-quinoline-3- carbonitrile
or a pharmaceutically acceptable salt thereof;
qQ) 7-ethoxy-4-(indazol-6-ylamino)-6-methoxy-3-quinolinecarbonitrile or a
pharmaceutically acceptable salt thereof;
25 1) 4-(2,3-dihydro-1H-indol-6-ylamino)-6-methoxy-7-(3-pyridin-4-yl- propoxy)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
§) 9-(1H-indazol-6-ylamino)-2,3-dihydro[1,4]dioxino[2,3-g]quinoline-8-

carbonitrile or a pharmaceutically acceptable salt thereof;



10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0 10%/(& ()-ObbbbbbbpTs/
10%(& ()-0 10%(& ()-0 10% (& ()-0 10%(& ()-0 10%(& ()-0;c9
bbbbbbbl P4/ 10% (& () -0 10%(&'() 0; c9 10%(&'()-0 200MAR' 7083 O
10%( & () - Obbbbbbbt T/~ 10%(& ()-0 10% )-0 10%(& ()-0 10%(& ()-0
10%(& ()-0 10%(& ()-0 10%(& ()- ObbﬁbbbprBI 10%(& ()-0 10% (& ()-0
10%( & () - o 10%(& ()-0 10% (& ()-0;c9 bbbbbbbl PO/ 10%(& ()-

10%( & () -

0
10% (& () - 10%%%({%’&6“&3%?@;{% 5?‘@ 3@0%%10%&%%0 hpbbbbbhH  10%(

benzo[e](1,4]diazepin-7-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
u) 4-(1H-indazol-6-ylamino)-6,7,8-trimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
V) 6,7-dimethoxy-4-(4-methyl-2-oxo0-1,2-dihydro-quinolin-7-ylamino)-quinoline-
3-carbonitrile or a pharmaceutically acceptable salt thereof;
w) 6,7-dimethoxy-4-(2-methyl-benzothiazol-5-ylamino)-quinoline-3-carbonitrile
or a phanmaceutically acceptable salt thereof;
X) 6,7-dimethoxy-4-(2-ox0-2,3-dihydro-benzothiazol-6-ylamino)-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
y) 6,7-dimethoxy-4-(quinolin-5-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
z) 4-(isoquinolin-5-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
aa)  6,7-dimethoxy-4-(quinolin-8-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
bb)  4-(§8-hydroxy-quinolin-5-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
cc)  4-(1H-indol-4-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
dd)  4-(1H-indazol-5-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
ee)  4-(1H-Indazol-6-ylamino)-5,8-dimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
ff) 4-(1H-indazol-6-ylamino)-7-methoxy-6-(3-morpholin-4-yl-propoxy)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
gg)  4-(3H-benzotriazol-5-ylamino)-7-methoxy-6-(3-morpholin-4-yl-propoxy)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
hh)  4-(1H -indazol 6-ylamino)-6-methoxy-quinoline-3-carbonitrile or

pharmaceutically acceptable salt thereof;



10%(& ()-0 10%(& ()-ObbbbbbblL,/ 10%(& ()-0 10%(& ()-0 10%(& ()-0
10%( & () -0 whbQHsgssi()-0; c9 bbbbbbbk@8/ 10%(& ()-0 10%(& pdTRisSSh2054
10%(& ()-00 10%(& ()-0 10%(& ()-ObbbbbbbcC/ 10% 10%(& é@m
10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0bb lg?)OBTBI
10%(& ()-0% 10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0;c9
bbbbbbcl PO/  10%(& ()-0 10%(& ()-0;c9 10%(& ()-0 10%(& ()-0

10%(& ()-0cc ccccc_?/ 1 10%(& ()-01540%(& ()-0 10%(& ()-0

10%(& ()-0 10%(& ()-0 10%(& ()-0OcccccYe&epP4/  10%(& ()-0%

ii) 4-(3H -benzotriazol -5-ylamino)-6 -methoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
i 4-(1H -indazol -6-ylamino)-7-methoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
5 kk) 4-(3H -benzotriazol- 5-ylamino)-7-methoxy-quinoline-3-carbinitile or a
pharmaceutically acceptable salt thereof;
1) 7-hydroxy-4-(1H -indazol- 6-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof’
mm) 4-(1H -indol -5-ylamino)- 7-methoxy-quinoline-3-carbonitrile or a
10 pharmaceutically acceptable salt thereof;
nn)  7-hydroxy-4-(3H -benzotrizol-5 -ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
00)  4-(1H -indazol- 6-ylamino)-8-methoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
15 pp) 4-(3H -benzotriazol- 5-ylamino)-8-methoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
qq) 4-(1H -indol- 5-ylamino)- 6,7 -Dimethoxy-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
) 4-(1H -benzoimidazol-5 -ylamino)-6,7 -dimethoxy-quinoline-3 -carbonitrile
20 or a pharmaceutically acceptable salt thereof;
§s)  6,7- dimethoxy-4-(2- methyl-1H -benzoimidazol-5- ylamino)-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
) 6,7- dimethoxy-4-(quinoline-6-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
25 uu)  4-(4- chloro-naphthalen-1 -ylamino)-6,7 -Dimethoxy-quinoline-3 -carbonitrile
or a pharmaceutically acceptable salt thereof;
vv)  6,7- dimethoxy-4-(5,6,7,8,- tetrahydro-naphthalen- 1 -ylamino)-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof’
ww)  4-(3H- benzotriazol-5-ylamino)-6,7,8-Trimethoxy-quinoline-3-carbonitrile or

30 a pharmaceutically acceptable salt thereof;



10%(& ()-0 10%(& ()-0 10%(& ()-0 10%(& ()-0;c9 &c'c)c-c.clcbehL,/
10%(& ()-0 10%(& ()-0;c9 10%(& ()-0 10%(& ()-0

10% (& ()-05c6¢c7¢8c9c: c; ct X 10%:(&' ()-0 10 10%(& ()-09 2!@0%‘3 &0[{3)-0
10%(& ()-0 10%(& ()-0 10%(& ()-0 1(1){%(&' ) - 0; c<c=cAcBcCcDcl P4/
10%(& ()-0 10%(& ()-0& 10%(& ()-0& % (& ()-0 10%(& ()-0;c9
DcEcFcGeHel cMepT4/  10%(& ()-0 10%(& ()-0;c9  10%(& ()-0 10%(& ()-0
10% (& ()-OMcQcWYc chbecfc_?/  10%( & éi) 0 10%(& ()-0 10%(& ()-0

10% (& () -0 x2Dyedd \H -1odazpd)%(y&lrpmob doethetye ird2ddctmethyl - pipesseir {1y y0-

10%(& ()-0 10% %ﬁ‘lo&;’] qumc])'lme Qongrllelogoa p(h&m(xgceufxc ?ly)él"c:gec?ﬁ)(fe saﬁ ti\ereof;
5 vyy) 7-{2-[(2-hydroxy-ethyl)-amino]-ethoxy}-4(1H -indazol-6 -ylamino)-6-
methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable salt
thereof;
zz)  7-{2-[bis-(2-hydroxy-ethyl)-amino]-ethoxy}-4-(1H -indazol- 6-ylamino)-6-
methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable salt
10 thereof;
aaa)  7-[2-(4 -hydroxy-piperidin-1 -yl)-ethoxy]-4-( -indazol-6 -ylamino)-6-methoxy-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
bbb)  7-{2-[(4-(2-hydroxy-ethyl)-piperazin-1 -yl)-ethoxy]-4-(1H -indazol- -6-
ylamino)-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable
15 salt thereof;
ccc)  7-[2- (1,4 dioxa-8 -aza- spiro[4,5]dec-8 -yl)-ethoxy]-4-(1H -indazol-6 -
ylamino)-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable
salt thereof;
ddd) 7-[2-([1,3]dioxolan-2-ylmethyl-methyl-amino)-ethoxy]-4-(1H-indazol- 6-
20 ylamino)-6-methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable
salt thereof;
eee) 7-[2-(3,4-dihydro-1H-isoquinolin-2-yl)-ethoxy]-4-(1H-indazol-6- ylamino)-6-
methoxy-quinoline-3-carbonitrile or a pharmaceutically acceptable salt
thereof;
25 fff)  4-(1H-indazol-6-ylamino)-6-methoxy-7-(2-thiomorpholin-4-yl-ethoxy)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
geg) 7-(2-chloroethoxy)-4-(1H-indazol-6-ylamino)-6-methoxyquinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
hhh)  7-(2-dimethylaminoethoxy)-4-(1H-indazol-6-ylamino)-6-methoxyquinoline-3-
30 carbonitrile or a pharmaceutically acceptable salt thereof;
iii)  4-(1H-indazol-6-ylamino)-6-methoxy-7-(2-morpholin-4-yl-ethoxy)quinoline-

3-carbonitrile or a pharmaceutically acceptable salt thereof;
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jii)  4-(3H-benzotriazol-5-ylamino)-7-(2-chloroethoxy)-6-methoxyquinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
kkk) 7-(3-chloropropoxy)-4-(1H-indazol-6-ylamino)-6-methoxyquinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
5 M 4-(1H-indazole-6-ylamino)-6-methoxy-7-(3-morpholin-4-ylpropoxy)-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
mmm) 4-[3-chloro-4-(1-methyl-2-imidazolylthio)phenylamino]-6,7-diethoxy-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;
nnn)  4-[3-chloro-4-(1-methyl-2-imidazolylthio)phenylamino}-6,7-dimethoxy-3-
10 quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;
000) 6-amino-4-[3-chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenylamino]-
quinoline-3-carbonitrile or a pharmaceutically acceptable salt thereof;
ppp) N-{4-[3-chloro-4-(1-methyl-1H-imidazol-2-ylsulfanyl)-phenylamino}-3-
cyano-quinolin-6-yl }-acrylamide or a pharmaceutically acceptable salt
15 thereof;
gqqq) 6-amino-4-(1H-indol-5-ylamino)-quinoline-3-carbonitrile or a
pharmaceutically acceptable salt thereof;
rrr)  4-(1H-indol-5-ylamino)-6-nitro-quinoline-3-carbonitrile or a pharmaceutically
acceptable salt thereof;
20 sss)  4-(2-Hydroxy-naphthalen-1-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile
or a pharmaceutically acceptable salt thereof;
1119)] 4-(2,3-Dihydro-benzo[1,4]dioxin-6-ylamino)-6,7-dimethoxy-quinoline-3-
carbonitrile or a pharmaceutically acceptable salt thereof;
uuu)  -(2-Mercapto-benzothiazol-6-ylamino)-6,7-dimethoxy-quinoline-3-
25 carbonitrile or a pharmaceutically acceptable salt thereof;
vvv)  4-(6-Hydroxy-naphthalen-1-ylamino)-6,7-dimethoxy-quinoline-3-carbonitrile
or a pharmaceutically acceptable salt thereof;
www) 4-(1H-Indazol-6-ylamino)-5-methoxy-quinoline-3-carbonitrile or a

pharmaceutically acceptable salt thereof;
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zzz)  4-[(3-hydroxy-2-naphthyl)amino]-6,7-dimethnxy-3-quinolinecarbonitrile or a
pharmaceutically acceptable salt thereof;

aaaa) 4-{3-chloro-4-[(1-methyl-lH-imidazol-Z-yl)sulfany]]anilino}-7-methoxy-6-
nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

bbbb) 6-amino-4-{3-chloro-4-[(1-methyl-1H-imidazol-2-yl)sulfanyl]anilino}-7-
methoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

ccce)  (E)-N-(4-{3-chloro-4-[(1-methyl-1H-imidazol-2-yl)sulfanyl]anilino }-3-
cyano-7-methoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a
pharmaceutically acceptable salt thereof;

dddd) 4-f3-chloro-4-(1,3-thiazol-2-ylsulfanyl)anilino}-7-methoxy-6-nitro-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

eeee) 6-amino-4-[3-chloro-4-(1,3-thiazol-2-ylsulfanyl)anilino]-7-methoxy-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

ffff) (E)-N-(4-[3-ch10r0-4-(1,3-thiazol-2-y]su1fanyl)anilino]-3-cyano-7-meth0xy-
6--quinolinyl }-4-(dimethylamino)-2-butenamide or a pharmaceutically
acceptable salt thereof;

gggg) 4-[3-chloro-4-(1H-imidazol-1-yl)anilino]-7-methoxy-6-nitro-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

hhhh) 6-amino-4-[3-chloro-4-(1H-imidazol-1-yl)anilino)-7-methoxy-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

iiii)  (E)-N-{4-[3-chloro-4-(1H-imidazol-1-yl)anilino}-3-cyano-7-methoxy-6-
quinolinyl}-4-(dimethylamino)-2-butenamide or a pharmaceutically
acceptable salt thereof;

jiij)  4-{3-chloro-4-[(4-0x0-3,4-dihydro-2-quinazolinyl)sulfanyl}anilino}-7-
methoxy-6-nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

thereof;
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7-methoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt
thereof;

1)  (E)-N-(4-{3-chloro-4-[(4-0x0-3,4-dihydro-2-quinazolinyl)sulfanyl]anilino }-3-

5 cyano-7-methoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a
pharmaceutically acceptable salt thereof;

mmmm) 6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-{4-(4-
pyridinylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

10 nnnn) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(3-pyridinylmethyl)anilino}-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

0000) 6-methoxy-7-[3-(4-morpholinyl)propoxy]}-4-[4-(2-pyridinylmethyl)anilino}-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

pppp) (E)-N-(4-{4-[acetyl(3-pyridinylmethyl)amino]-3-chloroanilino}-3-cyano-7-

15 methoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a
pharmaceutically acceptable salt thereof;

qqqq) N-{2-chloro-4-[(3-cyano-7-methoxy-6-nitro-4-quinolinyl)amino}phenyl }-N-
(3--pyridinylmethyl)acetamide or a pharmaceutically acceptable salt thereof;

rrrr) - N-{4-[(6-amino-3-cyano-7-methoxy-4-quinolinyl)amino]-2-chlorophenyl }-N-

20 (3-pyridinylmethyl)acetamide or a pharmaceutically acceptable salt thereof;
ssss)  N-(4-{[6-(acetylamino)-3-cyano-7-methoxy-4-quinolinyljamino}-2-
chlorophenyl)-N-(3-pyridinylmethyl)acetamide or a pharmaceutically
acceptable salt thereof;

)  4-[3-chloro-4-(1,3-dimethyl-2,4,6-trioxohexahydro-5-pyrimidinyl)anilino]-7-

25 methoxy-6-nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt
thereof;

uuuu) 4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]janilino }-7-methoxy-6-
nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

vvvv) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(3-thienylmethyl)anilino}-3-

30 quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;
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WWWW) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(2-thienylmethyl)-

anilino]-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

bbbbb) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(2-pyridinyloxy)anilino}-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

cccee) 4-(3-chloro-4-[(1-methyl- 1H-imidazol-2-yl)sulfanyl}anilino }-6-methoxy-7-
[3-(4-morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

ddddd) 4-[4-(2-furylmethyl)anilino]-6-methoxy-7-[3-(4-morpholiny)propoxy]-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

eeeee) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(tetrahydro-2-
furanylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

fffff) 4-[4-(3-furylmethyl)anilino]-6-methoxy-7-[3-(4-morpholinyl)propoxy]-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

gggeg) 6-methoxy-7-[3-(4-morpholinyl)propoxy}-4-[4-(tetrahydro-3-
furanylmethyl)anilino}-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

hhhhh) 4-(3-chloro-4-{{5-(trifluoromethyl)-1,3,4-thiadiazo}-2-ylJamino} anilino)-7-
ethoxy-6-nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt

thereof;
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10%(& () - Oiileiﬁe* ?E)el?\ie[i (3- ch%)ro -4-{[5-(trifluoromethyl)-1,3,4-thiadiazol-2-

ylJamino }anilino)-3-cyano-7-ethoxy-6-quinolinyl}-4-(dimethylamino)-2-
butenamide or a pharmaceutically acceptable salt thereof;

ijiijy  4-[3-chloro-4-(4-pyridinyloxy)anilino}-7-ethoxy-6-nitro-3-

5 quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

kkkkk) 6-amino-4-[3-chloro-4-(4-pyridinyloxy)anilino}-7-ethoxy-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

1)  (E)-N-{4-[3-chloro-4-(4-pyridinyloxy)anilino}-3-cyano-7-ethoxy-6-
quinolinyl }-4-(dimethylamino)-2-butenamide or a pharmaceutically

10 acceptable salt thereof;

mmmmm) 4-{3-chloro-4-[(3-pyridinylmethyl)amino]anilino }-7-methoxy-6-nitro-
3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

nnnnn) 6-amino-4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl}anilino }-7-
methoxy-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

15  00000) 6-amino-4-(3-chloro-4- {[5-(trifluoromethyl)-1,3,4-thiadiazol-2-
yllamino }anilino)-7-ethoxy-3-quinolinecarbonitrile or a pharmaceutically
acceplable salt thereof;

PPPPP) 6-methoxy-7-[3-(4-morpholinyl)propoxy]}-4-[4-(2-phenylethyl)anilino]-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

20 qqqqq) (E)-N-(4-{3-chloro-4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]anilino}-3-cyano-
7-methoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a
pharmaceutically acceptable salt thereof;

rrrrr) - 4-[3-chloro-4-(1H-imidazol-1-yl)anilino]-6-methoxy-7-[3-(4-
morpholinyl)propoxy]}-3-quinolinecarbonitrile or a pharmaceutically

25 acceptable salt thereof;

sssss) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(3-pyridinyloxy)anilino}-3-
quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

uut)  4-[3-chloro-4-(4-pyridinyloxy)anilino}-6-methoxy-7-{3-(4-
morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically

30 acceptable salt thereof;
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kkkkkeE% ( hosb&) 4-]2-cR1DOS4B& 1 (3} thiexol-2-ylsulfanylyanilino}-6-methoxy-7-[3-(4-
morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

WWWWW) N-[2-chloro-4-({ 3-cyano-6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-
quinolinyl }amino)phenyl]-N-(3-pyridinylmethyl)acetamide or a
pharmaceutically acceptable salt thereof;

xxxxx) 6-methoxy-7-[3-(4-morpholinyl)propoxy]}-4-[4-(1H-tetraazol-5-
ylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically acceptable
salt thereof;

yyyyy) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(2H-1,2,3-triazol-2-
ylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically acceptable
salt thereof;

2zzzz) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(1H-1,2,3-triazol-1-
ylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically acceptable
salt thereof;

cceeec)7-ethoxy-6-nitro-4-[4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl]-3-
(trifluoromethyl)anilino}-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

dddddd) 6-amino-7-ethoxy-4-[4-[(4-phenyl-1,3-thiazol-2-yl)sulfanyl}-3-
(trifluoromethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically

acceptable salt thereof;
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$10%@v@x () -! p$cp.ﬁ&’ohnecarbommle or a pharmaceuucally acceptable salt thereof;
3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

15  kkkkkk) (E)-N-(4-{3-chloro-4-[(4-methyl-2-pyrimidinyl)sulfanyl]anilino}-3-
cyano-7-ethoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a
pharmaceutically acceptable salt thereof;

1)y  4-{3-chloro-4-[(4,6-dimethyl-2-pyrimidinyl)sulfanyljanilino }-7-ethoxy-6-
nitro-3-quinolinecarbonitrile or a pharmaceutically acceptable salt thereof;

200 mmmmmm) 6-amino-4-{3-chloro-4-{(4,6-dimethyl-2-
pyrimidinyl)sulfanyl)anilino }-7-ethoxy-3-quinolinecarbonitrile or a
pharmaceutically acceptable salt thereof;

nnnnnn) (E)-N-(4-(3-chloro-4-[(4,6-dimethyl-2-pyrimidinyl)sulfanyl}anilino }-
3-cyano-7-ethoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a

25 pharmaceutically acceptable salt thereof;

000000) 4-[4-(1H-imidazol-2-ylmethyl)anilino]-6-methoxy-7-[3-(4-
morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically

acceptable salt thereof;
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ylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically acceptable
salt thereof;

qqqqqq) 6-methoxy-7-[3-(4-morpholinyl)propoxy]-4-[4-(2H-tetraazol-2-
ylmethyl)anilino]-3-quinolinecarbonitrile or a pharmaceutically acceptable
salt thereof;

rrrrrr)  4-{3-chloro-4-[(4,6-dimethyl-2-pyrimidinyl)sulfanyl]anilino }-6-methoxy-7-
[3-(4-morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

ssssss) 4-{3-chloro-4-[(4-methyl-2-pyrimidinyl)sulfanyljanilino}-6-methoxy-7-[3-(4-
morpholinyl)propoxyl-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

uuuuun) 4-[4-(2,6-dimethoxyphenoxy)anilino}-6-methoxy-7-[3-(4-
morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

VVVVVY) 6-methoxy-4-[4-(3-methoxyphenoxy)anilino}-7-{3-(4-
morpholinyl)propoxy}-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

wwwwww)  6-methoxy-4-{4-[(1-methyl-1H-imidazol-2-yl)sulfanyl]anilino}-7-[3-
(4-morpholinyl)propoxy]-3-quinolinecarbonitrile or a pharmaceutically
acceptable salt thereof;

XXXXXX) (E)-N-{4-[3-chloro-4-(1,3-thiazol-2-ylsulfanyl)anilino]-3-cyano-7-
methoxy-6-quinolinyl }-4-[(2-methoxyethyl)(methyl)amino]-2-butenamide or
a pharmaceutically acceptable salt thereof;

YYYYYY) (E)-N-(4-{3-chloro-4-[(5-phenyl-1,3-thiazol-2-yl)sulfanyl]anilino }-3-
cyano-7-methoxy-6-quinolinyl)-4-(dimethylamino)-2-butenamide or a

pharmaceutically acceptable salt thereof;
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10 pyridinyl}amino)-3-quinolinecarbonitrile or a pharmaceutically acceptable
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salt thereof; or
ccceeec) 4-{3-chloro-4-[(1-methyl-1H-imidazol-2-yl)sulfanyl]anilino}-6-methoxy-7-
[3-(1H-1,2,3-triazol-1-yl)propoxy]-3-quinolinecarbonitrile or a

pharmaceutically acceptable salt thereof.

15
24.  Use of a compound to prepare a medicament for treating, inhibiting the growth
of, or eradicating neoplasms in a mammal in need thereof, wherein the compound
used is a compound of formula 1 having the structure
(CHZ)n'X
Ry Z/
G X C=N
Gs N/
R4
20 1

wherein:

X is a bicyclic aryl or bicyclic heteroaryl ring system of 8 to 12 atoms where the
bicyclic heteroaryl ring contains 1 to 4 heteroatoms selected from N, O, and S
with the proviso that the bicyclic heteroaryl ring does not contain O-O, S-S, or

25 S-O bonds and where the bicyclic aryl or bicyclic heteroaryl ring may be

optionally mono- di-, tri, or tetra-substituted with a substituent selected from

the group consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl



A@2 10%& ()- @"10% & ()-EBN[:vT3 $ "-#10%' & ()- " -#10%' & ()-
C-#10%' & ()- C-#10%' & ()-A C-#10%' & ()- @&M 10% ": & ()-NF ;vU4 T
C110% % & ()- M!110%" & ()-10:e' :10:e' :10:e': @N@#10% e' : & ()-A
@-#10% e' : & ()- " -#10%' & ()-$uU[:vU4 T @- 10%' & ()- @ 10%"' & ()-
@ 109" & ()WO@AsSTEOoR' & ()- A @ 109" & ()- @ 109%' & ()- Ump[rmasarzztm@
109" & ()- @ s$10%" & ()- @ "10%" & ()- @& 10%" & ()- A@l NﬁR(g’m@
Y10%' & ()-8%R|[:vU4 T @1109%" & ()- @B.S10%' & ()- @ 10%"

109" & ()-A @) "10%' & ()- @ 109" & ()-20" | [ NA4 10?' 10?' 10?'

@9"10%" & ()- @ 10%" & ()- @6 10%" & ()-A @ 10%" & ()- @BL0%w' & ()-
| [:NA4 10 @MO% R '& ()- @ :10% R '-&66)-- @"10%R'& ()- @
10% R " & ()-A @O%R ' & ()- ! 93109 & ()-5z|[:NA4 10 @MO%B R ' &()
@"10% R ' & () of ®6 éﬂ%ﬁ'atdﬁxs& 91 éfof-%%arb?on@lmﬁs @i’eﬁ%%roﬁ&y
@O0%R " & ()-3-}|[:NA4 10 @Os 100 @10°/'R' & ()-
@ 10% R ' & () <amog " apwmsR ' halqmethyl@ mkswmme&hxl) fo{ [ 2'7110Caﬂ')0n atoms

@ : #10% R ' & 610‘5V'

@I 10% R " & () Qk@‘?% ghg‘ (53% & al%éz%_%l%g c@%%on&g ') -
@, 10%" & - 1 1

Tove & ()-()@10@1@&0@* %Zm(&)@ 8@%}&&9@ &fmﬁi @dﬁxy Qnﬁ'uoﬂeHEH’M QJ}’EIO #Bro,

0%" & 10% &
@ 10%5&' () - 62|09rbmxocnboal@>¢y Qb% car&me RLONGS, C#rbp@w ef §ylc m@%ms& ()-

@MO%' & A9 Sokiot A410' 0 10%. & ()- @
glo% & (§) @%‘%‘8 *H’yl gﬁ POYg, %‘i“y b ‘againg, 5@‘&%‘8}%‘? ¢y - \(/{mo
@s10W' V& ()- c%oﬂao%t&ni)dla@}lmﬂ&% &f ()Z t(@i—i@%ﬁb&ﬂ atbns, \ hy‘lafnm

f23"10% + \ & ()-7ON}| [:vU410 [#10% & ()- @ @10% & ()- @ @¥10% & () - 3@@
10% & () - %1@%@’1@1}11110&; 4‘8%08} nq%pﬂ I G/mr:bon atgms flarginE) o ?@g

180510 Bt o B e R 671

@a3. - #00% & ()caﬁj@n%dtﬂék@xﬁ‘oalkoi@%d of'& & dartida at&;ﬁ%?an&néélk Hof, 1-4 0&Bbn
108 ()- @, "10%" & ( 109" & SWL234 @y U410

@10%" & ()- @@ qu;cyl&mwaﬂwboi%@ carlg a%&)qlmla@noamwﬁsp& ()-t
10% & (ot ooty A o arhdeliony Por 4G bdpon A @R O @

@G#10%" & () - @leﬁl%‘uﬁéa@oxy@ 310/@4rBoK htﬂi‘hs@leﬂo@fﬂ &id Yenz@tah@id' & () -
3J|[:-4102.. @@5"1 & () 5" 10%
X is aradical havmg th formu a:

A._.L
15 70T

wherein A is a pyridinyl, pyrimidiny], or phenyl} ring; wherein the pyridinyl,
pyrimidinyl, or phenyl ring may be optionally mono- or di-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,
20 hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6
25 carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8
carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7
carbon atoms, carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon

atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N.N-dialkylaminoalkyl of 3-
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carboxy, carboalkoxy of 2-7 carbon atoms, carboalky!l of 2-7 carbon atoms,

phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6
carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino,
benzylamino, alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8
carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7
carbon atoms, carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon
atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-
10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-

dialkylaminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino;

Zis -NH-, -O-, -S-, or -NR- ;
R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;
G1, G2, R1, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon

15

20

25

30

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
of 2-6 carbon atoms, alkynyloxy of 2-6 carbon atoms, hydroxymethyl,
halomethyl, alkanoyloxy of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon
atoms, alkynoyloxy of 3-8 carbon atoms, alkanoyloxymethyl of 2-7 carbon
atoms, alkenoyloxymethyl of 4-9 carbon atoms, alkynoyloxymethyl of 4-9
carbon atoms, alkoxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, alkylsulphinyl of 1-6 carbon atoms,
alkylsulphonyl of 1-6 carbon atoms, alkylsulfonamido of 1-6 carbon atoms,
alkenylsulfonamido of 2-6 carbon atoms, alkynylsulfonamido of 2-6 carbon
atoms, hydroxy, trifluoromethyl, trifluoromethoxy, cyano, nitro, carboxy,
carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy,
phenyl, thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino of 1-4
carbon atoms, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12
carbon atoms, N-alkylcarbamoyl, N,N-dialkylcarbamoyl, N-alkyl-N-
alkenylamino of 4 to 12 carbon atoms, N,N-dialkenylamino of 6-12 carbon

atoms, phenylamino, benzylamino,
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carbon atoms then they may be taken together as the divalent radical

-0-C(R6),-0-;
Y is a divalent radical selected from the group consisting of
—(CHp);™ , —0— ,and —N— '
10 Re

R7is -NRgRg, -ORg, -J, -N(Rg)3 *, or -NRg(ORg) ;
M is >NRg, -O-, >N-(C(Rg)2)pNRgRg, or >N-(C(Rg)2)p-OR¢;
W is >NRg, -O- or is a bond;
Het is is selected from the group consisting of morpholine, thiomorpholine,
15 thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine,
aziridine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole,
thiazolidine , tetrazole, piperazine, furan, thiophene, tetrahydrothiophene,

(OCH,CH20),
N
H

wherein Het is optionally mono- or di-substituted on carbon or nitrogen with

tetrahydrofuran, dioxane, 1,3-dioxolane, tetrahydropyran, and

20 Rg, optionally mono- or di-substituted on carbon with hydroxy, -N(Rg)2, or
-ORg, optionally mono or di-substituted on carbon with the mono-valent
radicals -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg)2, and optionally mono or di-

substituted on a saturated carbon with divalent radicals -O- or -O(C(Rg)2)sO-;
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R7—(C(Re)2)ss . R7.(C(Re)2)p-M—(C(Re)2)r-

ReRg-CH-M—(C(Re)2)rr . or Het-(C(Rg)2)qW-(C(Re)2)r-

Rg, and Rg are each, independently, -(C(Rg)2)[NRgRg, or -(C(Rg)2)r ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
15  Qis alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
g=1-6;
k=0-4;
nis0-1;
20 mis0-3;
p=2-4;
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when M is -O- and R7 is -ORg then p = 1-4;

when Y is -NRg- then k = 2-4;

when Y is -O- and M or W is -O- then k = 1-4;

when W is not a bond with Het bonded through a nitrogen atom then q = 2-4;
and when W is a bond with Het bonded through a nitrogen atom and Y is -O- or
-NRg- then k=2-4.

25.  The use according to claim 24 wherein the neoplasm is selected from the
group consisting of breast, kidney, bladder, mouth, larynx, esophagus, stomach, colon,

ovary, and lung.

26. Use of a compound to prepare a medicament for treating, inhibiting the
progression of, or eradicating polycystic kidney disease in a mammal in need thereof,

wherein the compound used is a compound of formula 1 having the structure
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wherein Het is optionally mono- or di-substituted on carbon or nitrogen with
R¢, optionally mono- or di-substituted on carbon with hydroxy, -N(Rg); or -
ORg, optionally mono or di-substituted on carbon with the mono-valent
radicals -(C(Rg)2)sORg or -(C(Rg)2)sN(Rg)2, and optionally mono or di-
substituted on a saturated carbon with divalent radicals -O- or -O(C(Rg)2)s0-;
Re is hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-
6 carbon atoms, cycloalkyl of 1-6 carbon atoms, carboalkyl of 2-7 carbon
atoms, carboxyalkyl (2-7 carbon atoms), phenyl, or phenyl optionally
substituted with one or more halogen, alkoxy of 1-6 carbon atoms,
trifluoromethyl, amino, alkylamino of 1-3 carbon atoms, dialkylamino of 2-6
carbon atoms, nitro, cyano, azido, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms. alkylthio of 1-6 carbon
atoms, hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of

1-6 carbon atoms, or alkyl of 1-6 carbon atoms: with the proviso that the
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R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
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10 Rs5 is independently hydrogen, alkyl of 1-6 carbon atoms,

carboxy, carboalkoxy of

1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

(C(Re)2)p
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g = 1-6;
k =0-4;
nis0-1;
m is 0-3;
10 p=2-4
q=0-4;
r=1-4;
s=1-6;
u =0-4 and v = 0-4, wherein the sum of u+v is 2-4;
15  or a pharmaceutically acceptable salt thereof,
provided that
when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such
alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom
through a saturated carbon atom;
20  and further provided that
when Y is -NRg- and R7 is -NRgRg, -N(Rg)3", or -NRg(ORg), then g = 2-6;
when M is -O- and R7 is -ORg then p = 1-4;
when Y is -NRg- then k = 2-4;
when Y is -O- and M or W is -O- then k = 1-4;
25 when W is not a bond with Het bonded through a nitrogen atom then q = 2-4;
and when W is a bond with Het bonded through a nitrogen atom and Y is -O-
or -NRg- then k = 2-4.
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optionally mono- di-, tri, or tetra-substituted with a substituent selected from

the group consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6
15 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxy-
methyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6
carbon atoms, hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of
2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms,
20 dialkylamino of 2 to 12 carbon atoms, phenylamino, benzylamino,
alkanoylamino of 1-6 carbon atoms, alkenoylamino of 3-8 carbon atoms,
alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 carbon atoms,
carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon atoms, N-
alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-10 carbon
25 atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkylaminoalkoxy of

3-10 carbon atoms, mercapto, and benzoylamino; or
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carbon atoms, alkynoylammo of 3-8 carbon atoms, carboxyalkyl of 2 7
15 carbon atoms, carboalkoxyalky of 3-8 carbon atoms, aminoalkyl of 1-5 carbon
atoms, N-alkylaminoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-
10 carbon atoms, N-alkylaminoalkoxy of 2-9 carbon atoms, N,N-dialkyl-
aminoalkoxy of 3-10 carbon atoms, mercapto, and benzoylamino;

T is bonded to a carbon of A and is:

20 - NH(CH,),-, -O(CH,),-, -S(CH,),~, -NR(CH,),- , -(CH,),-
-(CH,),NH -, - (CH)),O -, - (CH,)_S- , or - (CH,),NR -;

L is an unsubsitituted phenyl ring or a phenyl ring mono-, di-, or tri-substituted with a
substituent selected from the group consisting of halogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido,

25 hydroxyalkyl of 1-6 carbon atoms, halomethyl, alkoxymethyl of 2-7 carbon
atoms, alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms,
alkylthio of 1-6 carbon atoms, hydroxy, trifluoromethyl, cyano, nitro,
carboxy, carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms,
phenoxy, phenyl, thiophenoxy, benzoyl, benzyl, amino, alkylamino of 1-6

30 carbon atoms, dialkylamino of 2 to 12 carbon atoms, phenylamino, benzyl-
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|'SY 109 ()-- 3YLOR % () y| [ bU410 =~ 10% & ()- A 109%) N& ()- “F
109 & () - = fILOYRESA yr 6-rhiciOBer&d hytero@yl MAOhER (he-Heteroaryl ring contains 1 to 3

heteroatoms selected from N, O, and S, with the proviso that the heteroaryl
ring does not contain O-O, S-S, or S-O bonds, and where the heteroaryl ring is

15 optionally mono- or di-substituted with a substituent selected from the group
consisting of halogen, oxo, thio, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 carbon
atoms, halomethyl, alkoxymethyl of 2-7 carbon atoms, alkanoyloxymethyl of
2-7 carbon atoms, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 carbon atoms,

20 hydroxy, trifluoromethyl, cyano, nitro, carboxy, carboalkoxy of 2-7 carbon
atoms, carboalkyl of 2-7 carbon atoms, phenoxy, phenyl, thiophenoxy,
benzoyl, benzyl, amino, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to
12 carbon atoms, phenylamino, benzylamino, alkanoylamino of 1-6 carbon
atoms, alkenoylamino of 3-8 carbon atoms, alkynoylamino of 3-8 carbon

25 atoms, carboxyalkyl of 2-7 carbon atoms, carboalkoxyalky of 3-8 carbon
atoms, aminoalkyl of 1-5 carbon atoms, N-alkylaminoalkyl of 2-9 carbon
atoms, N,N-dialkylaminoalkyl of 3-10 carbon atoms, N-alkylaminoalkoxy of
2-9 carbon atoms, N,N-dialkylaminoalkoxy of 3-10 carbon atoms, mercapto,
and benzoylamino;

30 Zis-NH-, -O-, -S-, or -NR-;

R is alkyl of 1-6 carbon atoms, or carboalkyl of 2-7 carbon atoms;

G1, G2, Ry, and R4 are each, independently, hydrogen, halogen, alkyl of 1-6 carbon

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, alkenyloxy
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atoms, hydroxy, carboxyl, carboalkoxy of 2-7 carbon atoms, phenoxy, phenyl,
thiophenoxy, benzoyl, benzyl, phenylamino, benzylamino, alkanoylamino of

20 1-6 carbon atoms, or alkyl of 1-6 carbon atoms; with the proviso that the
alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom through a
saturated carbon atom,

R, is selected from the group consisting of
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a. 0. CHp CHZ)S-J
5) (S 2 J(CH
C’{_f \
H @
o}
\ \ \
QOZC: fDHz Rs f:Hz Rs f)Hz
Rs Q0,C  Rg co,Q

R3 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of

1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,

5
(C(Rﬁ)Z)p\
R7'(C(R6)2)p—N\ /N‘(C(Rs)z)r'
(C(Re)2)p
R7=(C(Re)2)s. R7.(C(Re)2)p-M—(C(Rg)2)r

RgRo-CH-M—(C(Re)2)r. ,or Het-(C(Re)2)q"W-(C(Rg)2) *

10  Rj5 is independently hydrogen, alkyl of 1-6 carbon atoms, carboxy, carboalkoxy of
1-6 carbon atoms, phenyl, carboalkyl of 2-7 carbon atoms,
(C(Re)2)p
/ \
RT(C(Re)z)p"‘N\ /N"(C(Rs)z)r
(C(Re)2)p
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R7=(C(Re)2)s- . R7.(C(Re)2)p-M—(C(Re)2)r .

RgRo-CH-M—(C(Re)2)r- . or Het-(C(Re)2)g-W-(C(Re)2)-
Rg, and Rg are each, independently, -(C(Rg)2);NRgRg, or -(C(Rg)2); ORg;
J is independently hydrogen, chlorine, fluorine, or bromine;
Q is alkyl of 1-6 carbon atoms or hydrogen;
a=0orl;
g=1-6;
k = 0-4;
nis 0-1;
m is 0-3;
p =2-4;
q=0-4;
r=1-4;
s = 1-6;
u =0-4 and v =0-4 , wherein the sum of u+v is 2-4;
or a pharmaceutically acceptable salt thereof,

provided that

28 MAR 2003

when Rg is alkenyl of 2-7 carbon atoms or alkynyl of 2-7 carbon atoms, such

alkenyl or alkynyl moiety is bound to a nitrogen or oxygen atom

through a saturated carbon atom;
and further provided that

when Y is -NRg- and R7 is -NRgR¢, -N(Rg)3’, or -NRg(ORg), then g = 2-6;

when M is -O- and R7 is -ORg then p = 1-4;

when Y is -NRg- then k = 2-4;

when Y is -O- and M or W is -O- then k = 1-4;

when W is not a bond with Het bonded through 2 nitrogen atom then

and when W is a bond with Het bonded through a nitrogen atom and Y

-NRg- then k =2-4 and a pharmaceutiéal carrier.

q=2-4;

is -O- or
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28. A process for preparing a compound of formula 1 as illustrated and defined in

claim 1 or a pharmaceutically acceptable salt thereof which comprises

(@) reacting a compound having the formula

CHj)p-X
R1 Z/( 2)n
G1 OO CO_NHZ
G3
R4

where Ry, Gy, Gy, Ry, Z, n and X are as defined above with a dehydrating agent so as

to convert the aminocarbonyl group into a cyano group, or

(b) reacting a compound having the formula
A,-NH-A,
or a salt thereof with a compound having the formula
Q-Az
where Q is a leaving group and A, A; and Aj are such that A;-NA,-Aj is a

compound conforming with formula 1; or

(c) reacting a compound having the formula
A4-OH
or a salt thereof with a compound having the formula
Q-As
where Q is as defined above and A4 and Ag are such that A4-O-As is a compound

conforming with formula 1; or

(d) adding an acid to a compound having formula 1 so that an acid

addition salt is prepared.
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29.  4-(4-benzylanilino)-6-methoxy-7-[2-(1H-1,2,3-triazol-2-yl)ethoxy]-3-

quinolinecarbonitrile or a pharmaceutically acceptable salt thereof.

30. 4-(4-benzylanilino)-6-methoxy-7-[2-(1H-1,2,3-triazol-1-yl)ethoxy]-3-

quinolinecarbonitrile or a pharmaceutically acceptable salt thereof.



