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WD 2004/ 075898 PCT/ US2004/ 004904
4- F( 2, 4- DI CHLORO 5- METHOXYPHENYL) AM NQ - 6- ALKOXY- 3
WORNMALISHMECARBONI TRI LES FOR THE TREATMENT OF | BCHER0G/004904

I NJURY BACKGROUND OF THE I NVENTION 5 Stroke is the

third | eading cause of death and the mmjor cause of
disability in the US, where approximately 750,000
strokes occur each year. Ischem c stroke conprises

about SR[R atmcmmmm‘quﬁmxwhﬂmmmmo] BIAH Y3t

ge hdu\.‘ t 1 C(%Hmmmmuﬂ

cerebral 10 infarction is thronbolytic therapy by
FRtHRROUND OP SRR cen et Tvat or . 7
h{éf ogen activator. The
useful ness of this therapy is extrenely limted. It
st be, given wi.thin a th wi ndow after, the .
Sioke Roiné G e oAy  JGh Alctne FyeCAyar Phieeb Gy ine US,
amdfe:ap;sreﬁmavay 756, aD(DTEﬁfbke’@;] dsaw; iaCHS yost athemic @ebley comprlses
. tmen wth t carries an incre
PP b o8 Vis TR T Bl O O DN TR0 SRS about 15-
go%e ﬁblhdétéythéed/rﬁgsbbp\érbf?@jd @ﬂ’lﬁ@&lbl@@tré&tﬁwenf’&ﬁsfﬂfee ltscl‘i’érglc cerebral
t r nt. an
TGt o Qe Bt thefany o e |9 IRiricgBtS aWgnIstation of +PA,
wmmmaﬁ sk Ngadfidogért Qarctﬂ'/eftﬁta: ERG lWethhdssPGfl this therapy is
rrent neur opr ot ect | ve er apy ail ab
EEreTPLdfeRr 1AL DR Wk e I RBHt Mirw SR onset of
symptoais) Wlﬁl@uﬁamamwdtdf G@tlﬁﬁﬁhéeél@ranlaldfOrlé@ela@dééﬁ’tlhélﬁt after a
condi t.i associ at wWth v ar per meapi
R et o B Paa o or L HACA G Bifaahed risk of
aaw:mg:l iraeerebidh hbmerrpads @nbotérmtiedn Hé@éktétfn@ dOPhicaR. Presence
%Ergnépr Sgé) {m%ﬂ%@ rNTelé%t)u ,\prpr(tf % rgfm%te C{oogl)prpgsur@ must be
Chtefully managed and monitored during and after treatment with t-PA. Currently, no

'\)

neuroprotective therapy is available for treatment of ischemic stroke, hemorrhagic
stroke or brain trauma. New treatments for stroke and other conditions associated

with vascular permeability are greatly needed.

DESCRIPTION OF THE INVENTION

In accordance with the present invention are provided compounds of the structural

formula:
CIKEECI
HN OMe
R'Om/CN
2
@) N

R-N  X—(CH,)
/ 2/n l

wherein:
Xis N, CH
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WD 2004/ 075898 PCT/ US2004/ 004904 n is an integer from
1-3; and R and R are independently, alkyl of 1 to 3

W@ 200bo7589% ons, and pharmaceutically accept abl BCHEB1084/004904

thereof, with the proviso that when n is 1, X is not
N. 5 Exanples of alkyl of 1 to 3 carbon atons include
nmet hyl , ethyl, n-propyl and i-propyl. In sone
preferred enbodi nents of the invention, R is nethyl.
hﬂs ah hﬁégdbﬁr@ﬁﬁf—sﬁahcenbodi ments of the invention, Ris

b R 3k imdbbudetiy, i) b1 103 (KiboG AL, i p argéﬁ?gﬂt‘?cauy

pb@épeameéalmh@nébﬂwtmh@ﬁrombe tham\m@hma 1, X1OndtN.y et
ot her preferred enbodi nents X is CH. Phar maceut i cal | y

acceptabl e salts are those derived from such organic
@xdmples lof 8IRyicof 126 i3ctairias: atmgtncmdelra@thymethylahl@myl em‘d i-propyl.

TR S A A e M g © Tl o1
my?ltfhec;brbwme@ enhnddirrﬁém@m tBe ifVRASSH | ils&?neltgfy'ﬁ on lefhlyl c,

ul furic ruv anesul foni c,
ieﬂgrpég%nqngwydgneqtgptj@ﬁé@v&p?% ndsB ticylic, benzoic,
g pﬁefﬂ‘gb@rr? mt slcnwh eRSRE rambbe?@gie dbthe SeAlidH. C

0 S Q e entjaqn, i ude:
Zrl ?“%é’ I BrIRTed 6M O(}{fﬂeﬁ%’%ﬁf@%yl ) ami no] -
6- met hoxy-7-[ 3-(4-nethyl -1 -piperazinyl)- 20

E’rhﬁﬁﬁac}ﬁxﬁf%l&;%&gotéb r bonélﬁ(&@ﬁgﬂgﬁg ngn such organic and inorganic

Ecbglaéﬂraﬁtlbylacﬂc wanmyw BiYrc) RIBRMIY kartic, SRIChHX Yurndarft, maleic,
ui nol.i neca

a[l FUC, AN |pop@“% qﬁlﬂoggyalﬂglﬁypygﬁpwaqlc hydrobromic, phosphoric,
Bithas t SL10kipe, 7g[yBcl|(o4 p'yﬂlvi’t)é | mél*thﬁhé&ﬂfdﬁlbn)émanesulfomc toluenesulfonic,
ui nal i.n rbonitri
Tl bedr i SR BT IRONY Greray & APHS) -
7-[2- (4-ethyl - 1- pi per azi nyI ) et hoxy] - 6-
t hoxy- 3- qui pol ile;
SHPE0S HompRIcS A5 15 HATIGRYISHERY | ) arm no] -
a- [mmh}braﬂmémmmhwzj dPeifd]d 6 nthddty: 7-[3-(4-methyl-1-piperazinyl)-
ﬁzﬁl qlulnollnﬁg onitrile;
RIrosyIz2-yippiing groen ®hoxyphenyl ) ani no] -
a- [(E‘Elllmmbra 5- r?le(hbxy'ﬁﬂeh% APhipEr VQ:BJ(H-ém‘)!/I 1-pipgfazinyl)propoxyl- 6-

onitril

et hox ol i ne
?”CC?X’ZL?’ W'gﬁI”&F@bB”'?F@? hoxyphenyl ) am no] - 6- net hoxy 7-13
4([@24Fﬂid}fﬂdrﬁi5ﬂﬂélhdk%nylt) ino]- 6- methoxg/ 7V\g 4-meth I 1 erazmyl)—

BB 2o
4-[(2,4-Dichloro-5-methoxyphenyl)amino]- 7-[2-(4-ethyl-1-piperazinyl)ethoxy]- 6-
methoxy-3-quinolinecarbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]- 6-methoxy-7-[(1-methylpiperidin-4-yl)-
methoxyl-3-quinolinecarbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]- 6-methoxy-7-[2-(1-methylpiperidin-4-yl)-
ethoxy]-3-quinolinecarbonitrile;
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[3-(1-methylpiperidin-4-yl)-
propoxy]quinoline-3-carbonitrile;
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4-[(2, 4- D chl or o- 5- met hoxyphenyl )am no] -7-[ (1 - et hyl
pi perid in-4-yl)nmethoxy] - 6-

woreaohox3serli nol i ne- 3-carbonitril e; PCT/US2004/004904

4-1(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- et hoxy- 7- [ 3-
(4- et hyl pi perazin-1-yl)-

propoxy] qui nol i ne-3-carbonitrile; 5

4-1(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] -

é-[2, hDichiofe-p(rite thioxyphlepy pmninelF K #-efHy)piperidin-4-yl)methoxy]-6-
rretthoxﬂi%;]l naé L0e- 3-carbonitrile;

NG ?cﬁ(y T O FEP8 M e hoxyphenyl ) ani no] - 6- et hoxy- 7- [ 3-
@4 ¢24-bydhfuirp&rraathoxyphghyl)amino]-6-ethoxy-7-[3-(4-methylpiperazin-1-yl)-
%rropoox]ﬁl" uIL no:Lb_l nr%- %;téa_r bonitril e;

TSV 6P hoxy phenyl ) ani no] - 6- et hoxy- 7- [ 3-
@4¢areOinplgro-paneitioxyphenyl)amiddl- 6-ethoxy-7-[(1-methylpiperidin-4-y)-
RLOPOX %uh.no_ 1ne6§3-. carbonitrile;
ng 'E)%y U el 816 HEhoxyphenyl ) ami no] - 6- et hoxy- 7- [ 2-
@4 ¢a-Oighlord-spheidoragiheryl)amino]-6-ethoxy-7-[3-(4-ethylpiperazin-1-yl)-
et hoxﬂigiw InoI %ne-bS-. rbonitrile,

Efcfp(oé,] VB 5FaeM $hoxyphenyl ) ami no] - 6- et hoxy- 7-[ 2-
@[ ¢n-Dighlgro{3enéthorypheitylJamino]-6-ethoxy-7-[3-(1-methylpiperidin-4-y1)-
et hoxybgiw Inol%ne-bS-. rbonitrile; and 15

PrOPe3yURpINer S F3PENIRh oxy phenyl ) ami no] - 6- et hoxy- 7- [ 3
4([@,9-Digpydre-B-rpéthextienytlagmino]-6-ethoxy-7-[2-(4-methyl-1-piperazinyl)-
pL,o z{%?, qgl nol i ngc_ar bonitrile; and pharmaceutically
3@1002(% PesErPoPltienf . Al so provided is a process
#d(2,4-Dichiorepanathoryphehy fpnine]8:dthory-7 124 Taethyipivdirired §1)-
Xals . CH rand al | oltqe_;q{%r oups are as defined above,
Elipyiadinglne-Sgarbgiitiie 80 ng a quinol i ne of fornul a
ﬁl-[({?_l-DidHl‘ﬁl;r&BBneﬂof)piheﬁ?ﬂ)dF?ih?]-%@ff@xﬂ-?éﬁ?:éﬂﬁr@@l-d@ﬁﬂd@h) yl)-

erein,.,W.th an cohol ¢ or nu - - n
s ehobrRa®e S EE and i feaf peCsulaie s prach
the presence of a base, e.g. sodium hydride or
?\zs%ﬁénﬂaecgism rﬁg%déﬁgz Sgp?%q%%fog% %gl%/pggr?'dgsoé for?nrula( P \%/herein Xis
CH and all other groups are as defined above, comprising:

(a) reacting a quinoline of formula
Cl\/ : :CI
HN OMe
F N

wherein R’ is as defined herein, with an alcohol of formula

R-NC>—(CH2),TOH

wherein R and n are as defined above, optionally in the presence of a base, e.g.
sodium hydride or sodium,



Y ROC~CN RN- ("CH2nO N. wherein R, R'and n
are as defined above and Y is chlorine or bromne, 5
wowRaoh/ozsani | i ne of formula NH2 CI Me O opt POIEE1094/004904
in a suitable base, e.g. sodium hydride or pyridine
hydrochl oride, 10 or (c) cyclizing a conpound of
formula cl~cl HNI O RO CN RN(CH2)Nn -ON to
the desired quinoline, preferably under dehydrating
oof)liréacting aeuipolinesofifgrmul® phosphor ous oxychl oride in
acetonitrile, butyronitrile, toluene or xylene wth
al cohol s or am ne bases as cg%glyst fy @ sui tabl e
tenperature e.g. 80-110C, as ybed’in US
06/ 496, 191. The conp ds: of the~#Fngention are
prepared as illustR ?TE*UQP@%O'The conpounds 20 of
this invention were prepared from (a) commercially
avai l abl e starting materials (b) known starting
WRERIH Rl R’ aMa ﬁ&e%@eﬁﬁe@é@&@a‘?ﬁ VR GFHRE P Bhmife,
literature procedures or (c) new intermediates
WﬁB@HQWQGGPEﬁYmBBSChenBS and experinmental procedures
herein. -4 W 2004/ 075898 PCT/ US2004/ 004904 Reacti ons
are perfornmed in a solvent appropriate to the reagents
and materials enployed and YSU:table for the
transformati on being eff It is understood by
those skilled in the art of . &%c synthesis that the

Q

optionally in a suitable base, e.g. sodium hydride or pyridine hydrochloride,

or (c) cyclizing a compound of formula
HN OMe
R'O 2]/ CN
[ 1]
N )—(CHah—o0 N
H

to the desired quinoline, preferably under dehydrating conditions e.g. using
phosphorous oxychloride in acetonitrile, butyronitrile, toluene or xylene with alcohols
or amine bases as catalysts, at a suitable temperature e.g. 80-110°C, as described in
US 06/496,191.

The compounds of the invention are prepared as illustrated below. The compounds
of this invention were prepared from: (a) commercially available starting materials (b)
known starting materials which can be prepared as described in literature procedures
or (c) new intermediates described in the schemes and experimental procedures
herein.
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the nol ecul e nust be consistent with the chem cal
transformati ons proposed. Wien 5 not specified, order

wo@Roogymshet i ¢ steps, choice of protecting gr oupSI/ESIH04/004904

deprotection conditions will be readily apparent to

those skilled in the art. In addition, in sone

i nstances, substituents on the starting materials may

be inconpatible with certain reaction conditions.

Reattidnst arengerfremed rierﬁ sbwet amoﬁmméttbtmsrrbégdmé lanB€materials

t ot tio
DR BB B et i BB 8 B derstoo by
Cospauiids inothe %mrrcrﬂdr@ari.c yRtieeshy mpalhed/aﬂﬁusjﬁﬁﬁtfdrl@ﬁﬁbsl mesent on

FE PR R A1 B8 arae oLl pecemal b omalansgrmposed. When
Rl Seciiiedr ompep posynthedic [stebs4 clibbicd prr@téi:hf@bl‘&PpB Ring Mdp)Rection

6- 0X ui nol.i.ne, 15 ca bonitril e, th
RP%‘?O%&H p‘ﬁ@eaf’%ﬂg' g*ﬁﬁﬁﬁe@s it F\'§) < B t}‘ﬁz&]"‘i'le““ zadtion, in some
NsEirhyé mmﬁmnmeon ther stbl-tingcmaﬂenalpeﬁ@; lb@ﬂnd:d’mﬁehlﬁ}e with certain

glgggréc? {Rn Ig %%?}@g? %grtﬁllg%] Eﬂ glg%eq?téwg)sr‘uﬁ?gtsawﬁl be apparent to
pneparlmdu an e bheReacioOWsls ARS undeennérePthiosphdrBs where
thellterature [ Boschelli, D. H, et. al., J. d.

eRRpPr! t34 3965 (2001)]. 20 Anal ogously corrpounds of
Forrrulal\/\herelnR' is M, Xis Nand nis 2 are
eadi |

SRBoulis, PoE R | MHq brePared danieseabes SHSRYpheRgTpounds of
aoinwd 4 Gvieedin o e Bieq) 0 i8N Iaﬁathaisbbatet rdabliw ol&am‘éﬁtb? treatment of
nce
LRl R onstiroll SO ReRGRS st danay ToBineT S eningy-a-quinoline-

eehdby)hleme, jgImymdﬂ-aﬂkﬁlplﬂ)bl‘aztrféyéucﬁtdéeﬂ-me"ﬂﬂ&pl@ér@ﬂﬁé ANetylgiderazine,
n the. literature,

PREFSTRBMPSIENE B35 BRRanPS RaroNkE: A GHhEhBSat i chsolvent
Sheas adthyRowl giysol dirbethyiDbegn, Tr@abﬂebglfalﬂbﬁ of ARgdel compounds has

%gerb)rgplﬂrtegllmpm? ?%8%5 os,ch%ﬂr/ ﬁS%POA' pY SChgrrrr%\fh, 3965
CAODIGN rN "O N RNJ R =Me, n=3, X=N

Analogously compounds of Formula | wherein R’ is Me, X is N and n is 2 are readily
obtained by freatment of 7-(2-chioroethoxy)-4-[(2,4-dichloro-5-methoxyphenyl)-
amino]-6-methoxy-3-quinolinecarbonitrile, 2

with N-methyl or N-ethylpiperazine in
the presence of sodium iodide either neat or in a solvent such as ethylene glycol
dimethyl ether. The preparation of these compounds has been reported in the
literature, [Ye, F. et. al.,227th National Meeting of the American Chemical Society,
San Diego, California (April, 2001)].
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ci ci ci €l RNNHHNO~-~HNO OCN CNRNI deo
NLNG- Oi N2 I:R=M,n=2,X=N Alternatively

w@eospousses of Formula | can be prepared via a PCT/US2004/004904

7-fluoro-3- quinolinecarbonitrile internediate.
Preparation of this key internediate is showm in 5
Schenme 2. Anilines of fornmula 3 can be reacted with

di et hyl (et hoxynet hyl ene) nmal onate either neat or in

t hesqpmedence of a cosol vent such as tol uene, at
tenperatures rangi ng from60 to 120C. Subsequent o
thermal cycli z preferably in a solvent sy%

such as 3 : 1pixtipe of dRRh | ether and bi phg o
at el evateed Quuer at ure, _such as 260C, prgzch
conmpaunds of [fognula 4. Hydrolysis of the 10 er

gr dtp Un®er prif er abl y basi ¢ condi t {org, ~Sueh 4sN

sodi um hydroxi de in an al coholic § en R,Sl‘th 85,

et hanol , at el evated tenperatures resul ts in Conpounds
of fornula 5¢ Fsion of _the acid group to € cl
primary amde c e accombf_l\sﬂmed by treatnment

an acti vatl ng"Nagent %Such as" T, 1 -car bonyl di i ni#azo eo”

f ol | owed® Addi ti on—ef—eitherganponi-d s ¢ CN

pr efcer ah ueous sol ution of amqp [ L
hydr oxi de. Dehydration of the primary am de group of
conmpounds of fornula 6 with a reagent sushlmesn=2X=N
cyanuric chloride in a solvent such as

N, N- di et hyl f ormam de provi des conpounds of fornula

mtepﬁbtmwa&w@éwSar@fl Foesul®f | feiimuber greparedberid r£aygtoro-3-

I t hox Ie anoa a e elther neat
Shinpi e ol e eRaRIaner B kon Bl ea R shown in
B%ﬁ@rﬁéal UABiBinds2 BY ldelﬂmﬂef @ehHP bborelaaﬂe@ withi RESIEUERAR g Methylene)-
t clization, preferabl in a solvent system
5‘1?@9923% %eﬁ &Rl tQhr & (H’F%?ﬁéﬂ%lo 3t FRsPIVRAY SHP'{‘)%WUG”Q at
@ém;ﬁdrémaisadnglﬂ?mﬁ%‘mfoetzow@Ub@éq@&@@aerﬁb%cﬂﬂlon preferably in

unds of mula 7. . Reaction of 7

S TBRI ST SHEBAe 3 adhmadra s S Y At ech blgherd at elevated
mm@&amwuﬁ% zrfo°tobfwld@s%o P@@hd@ﬁt fRUROLP PHARS Y of the
formula 8 with 2,4- -6 WD 2004/ 075898

PRIFT 9580 ¥Ndea BiFierably stk Gordiiisn Skglarms periumnhydigdde in an

ch@ﬁ@ll&csfbl\iéfnt @.ydm £ emahmdapéas\méd eeniravitciedstiien k8pounds of

? ro internedi ? 9.
ormula 5. Conversion o the acid group to the primary amide can be accomplished

N

by treatment with an activating agent such as 1,1-carbonyldiimidazole followed by the
addition of either ammonia gas or preferably an aqueous solution of ammonium
hydroxide. Dehydration of the primary amide group of compounds of formula 6 with
a reagent such as cyanuric chloride in a solvent such as N,N-dimethylformamide
provides compounds of formula 7. Alternatively, anilines of formula 3 can be treated
with ethyl (ethoxymethylene)cyanoacetate either neat or in the presence of a
cosolvent such as toluene, at temperatures ranging from 60 to 120°C. Subsequent
thermal cyclization, preferably in a solvent system such as 3: 1 mixture of diphenyl
ether and biphenyl at elevated temperature, such as 260°C, provides compounds of
formula 7. Reaction of 7 with a chlorinating agent such as phosphorous oxychloride
gives compounds of formula 8.Treatment of compounds of formula 8 with 2,4-



Schene 2 EEO COCEt 0 0 RO 1) COOEt R O COOEt NaOH R O

COOH1 I 11 F NH2) PhCPh, Ph-Ph FHFH 3 45
war@D075829 NHAOH O 0 RO 1 | CN cyanuric chl or€TESIR0L004904

COH I ~1 2 FHFH®6 EOCOOEt 0 HOI 1) CN

ROI CNPOCI3 ROCNF NH 2) PhOPh, Ph-Ph FHF N 3

78 2,4-did, 5-Owve aniline1 d d I~ HNOw ROI

LCN F- N9 5 An alternate route to the conmpound of

fiwhloud- a-rﬁethld»eyaellnﬁé il thefiresenics wopyridine Bedretroride probitegthe key

2@@ qPItI.O s f Scheme 2, _

'3%; ‘uoroaniline is converted into the

corrpound of forrrula 10. Renoval of the benzyl group

nghgnet{:l oani sole and trifluoroacetic acid provides

the 6 géy dﬁér:—:f\/?tlve 01;] formula 11. Treat rrené of

11 10 vvlth y sphi .

di %}@Iﬁazo& cachomty| altq{]g@f&/ﬁgﬂ ol NagHves T GORY

of ¢ RabPn8riBRELI N R ¢ hyl. =77 ¢ N

3 5

1) CDI
2) NH,OH

[£=3

o) o}

R'OmCN cyanuric chioride Rvoji:fuj/cor\m2
|
F N N

F

I
o

7

o]

EO,  COOEt o] cl

ROD RN Romm POCI; R'omm
F F N 2
b N

NH,  2) PhOPh, Ph-Ph

Ico

3 7

F N

An alternate route to the compound of formula 8 where R’ is Et is shown in Scheme
3. Using the conditions of Scheme 2, 4-benzyloxy-3-fluoroaniline is converted into the
compound of formula 10. Removal of the benzyl group with thioanisole and
trifluoroacetic acid provides the 6-hydroxy derivative of formula 11. Treatment of 11
with triphenyl phosphine, diethylazodicarboxylate and ethanol gives the compound of
formula 8 wherein R’ is ethyl.
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WD 2004/ 075898 PCT/ US2004/ 004904 Schenme 3 Et O COOEt |
d ~1 01) CNI OCN F NH 2) PhoPh, Ph-Ph F N 3)

weaok873888 1 Deprotection Cl Ph3P / DEAD O Et ETT/UEN04/004904

EtOHHOI CN FNFN 8 11 As shown in Schene 4
reacti on of conpounds of formula 9 with an al cohol of
formula 12 in the presence of a base such as sodi um
or sodi um hydri de provides the 5 conpounds of the

i nvesthemd 30f Fornmula |. This reaction can be run in

t he presence of a cosolvent such as di nethyl for mam de

or di mephyl sul fOXI de 'éflo optoosrt te atures f 120C
to 140C\Sshene o N | n
CHHN I W R N O N seR—NX

(CH2)" 10 Coﬁpoundﬁ"zo?)‘?wrbf’éf@nt i nvent Fon” we¥ e

eval uated in several shaOGRrd pharnacol ogicab tests
that showed that conpounds of the present invention
inhibit Src kinase and are useful for the priePeprpiegiion
of vascul ar pegpreability. 15 Src Kinase Assay g

| nhi bitpis of Sreeparti &R/ AR fi ed eps (.CN
prepar at i ohased from ate Biot eé@o\gﬁ es,
Lake Pl ad@" &’ NYJ tyrosi e RKimase activity e nhal yzed
in an ELI SA gormat. The Boehringer Mannhei mHTyr03| ne
Ki nase Assay Kit (Roche Di agnostics, -8

As shown in Scheme 4 reaction of compounds of formula 9 with an alcohol of formula
12 in the presence of a base such as sodium or sodium hydride provides the
compounds of the invention of Formula I. This reaction can be run in the presence of
a cosolvent such as dimethylformamide or dimethy! sulfoxide at optimal temperatures
of 120°C to 140°C.

Scheme 4

Cl Ci Cl Cl
YU el ot X
RN__ X(CH,)7OH HN OMe

HN OMe ’
'l AL
base . 2
9 RN\_/X(CHz)n |

Compounds of the present invention were evaluated in several standard
pharmacological tests that showed that compounds of the present invention inhibit
Src kinase and are useful for the prevention of vascular permeability.

Src Kinase Assay

Inhibitors of Src (partially purified enzyme preparation purchased from Upstate
Biotechnologies, Lake Placid, NY) tyrosine kinase activity are analyzed in an ELISA
format. The Boehringer Mannheim Tyrosine Kinase Assay Kit (Roche Diagnostics,
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WD 2004/ 075898 PCT/ US2004/ 004904 Basel, Sw tzerl and)
Wth a cdc2 substrate peptide containing Tyrl5 is used

WO 200407898 assay. Hor seradi sh Per oxi dase PCT/US2004/004904

(HRP) - conj ugat ed anti - phosphotyrosine is used to

det ect phosphoryl ated peptide via a color reaction. 5
Reaction conditions: Five mcroliter aliquots of each
compound prepared fresh at the tine of the assay are

B@k&ds\mzealaﬁ@)l wﬁh @ncdcl slBsitbERpR® HoRta%ngl% EVSGsED for the

the r actlo hlrtélpglve mcroliter reaction

SRV cbREsEr %‘dasﬁf(ﬁ -SAYuIHED tandhesRhqlwogiae iused to

@ét@étfﬁhﬂs;bhdfyléfed gaedvia @ dolte régpmeeund wel | s and
i ncubated at 30C for 10 m nutes (reaction buffer:

50mM TrisHCl pH 7.5, 10mM MG 2, O 1 MM 10 EGTA, 0.5mM

RB&3oA )condibiens: $’W@tml@fbhte$ aﬁ(ﬁtﬁﬁé @ﬂeéibh @fsiduh@ réHaréd)fresh at the
mcr?llters of ATP bated at 3

oF e, 682y e, B0es) S50 G1GR 1ol 09! EEFES) Pl e 906 DMSO to

@:e%&@WeIThEI' hir§avki ARrditers F feddtibh rﬁlQQ:ontalnlng Src buffer and
hospE)oryI ated peptide . is then transferred

‘?FF'QE QYR SRr D SRR Bt addeddrdhe camaownd ww&da%mcubated
& swicfrer 1@Qurﬁutéw(r@§cnohlrwaﬁém domPePHiHE SHE.5, a8 mgcx 0.1mM
ture decant ed and t gl ate is washed wth
%95 Pr’é@ﬁ NegVpp! E%ﬁ?ﬁfﬁa@ EStBHBS BK SEgiieRr oh 40 apierolilges of ATP
@@ppml) eiﬁcutratéohgt ¥0°t fos 1 indeH kakefop¥ddoyt Akyitidd! &tz&) lfnﬂfrollters of
t hen decanted. The plate is ai n. wash
?fhE‘g BA. ThrepciRtsmixtuse i dhe Bheshapipser a?f&ldsb%wﬁaéfﬁeéferred
®la ét%té\milhfcoai%a&w&@ﬂter ﬂateeérﬂﬁéllo\l\%ﬁ}{o bHﬂQoraﬁﬁﬁa}hutes Unbound
ger ormed essentially descri bed excep

Wgtandigaqtlp@ ,npg(tHr@}s ﬁgpant?g a%g@ pﬁt@ is washede\enlchf PBS six times.
BRPOGINiGaEN J&P h@@rd@n@smhi@bw @ﬁﬂ)ﬂ]n@d antmd REYs wmbata@ Qfth the

i nst ead of conj ugat ed E yrasi ne anti

R 95 008, N0 DSk CRERMEd s She PR o HEAID 1WaBL9Y HEPJeS i tmes.

slibstrateisaitided and ab&sbaRictat 806 IRy 8 thatisliRid. t he ki nase
reacti on and anti body bindi ng. Europiumfl uorescence

was used to nonitor the extent of reaction. 25

Aﬁérhéﬂl\IeW ithe @@&é@f Hérﬂﬁ%eases%hﬁbhy Rjst d diéé%n@éd @%éb’# lab&fla format
F%/‘Pﬁthefornul Abs/ s(max)z

KigiRimgh iSvmde aﬂ%rr%qrannemcfmwﬁ %Ph%ﬁi&‘ob‘ro%“ﬁe aptilgdy was
SRNIhsREE of Hh- c@ﬁ]uéé@&) ph@é%ﬂh%g)ﬁéé“ i b@ﬁbo‘ﬁ?' pir Sl?p%rélgcfé was

i nhi bition) can be " determne shown™ i n Tab

E5AIB iRse BOYIRR SEYOLRIPWBIR AN wagheswerg efwpiyed @ftergf@e kinase
ractiéh anf AH88P Hirdied 98 uRpirv IRBRACEAEINAs ARG ABRitor the

| ndependent Src-transforned Fi broblast Proliferation

%’tglat)pf reaction.

Activity is determined as % inhibition as calculated by the formula:

(1 - Abs/Abs(max)) x 100 = % inhibition. Where multiple concentrations of the test
agent are used, an ICs (concentration which gives 50% inhibition) can be
determined. As shown in Table 1, compounds of the invention inhibit src kinase in
vitro.
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Rat2 fibroblasts stably transformed with a plasmd
containing a CW pronotor controlled v-Src/Hu c-Src

wo caiorssgene in which the catal ytic domain of PCTER2004/004904

c-Src was inserted in place of the v-Src catalytic
domain in the v-Src gene as follows: 5 C oning and
pl asm d constructions. The Prague C v-Src gene from
pSrcH s (Wendl er and Boschelli, Oncogene 4: 231-236;

Aﬁ&ﬁbra@snamr&mht ré-traNsRirmea Eibriddledt ProfifRpdtish Aéd

DNQE) Y {;%F and cloned into the Rl site Ofﬁ
ReronPicbRIY Rl ke amred Bifacr dPaidspontiginns cay Ghdl: promotor
vbritholldd vINHROL-BREfLRRR. ge-ﬁﬁqn Whideyr t@chaﬁlﬁlo dW¥&in o uman c-Src
f usi on aci t he Bgl 2- Xbal fragment

R SRR e s J16rE Ghiap i Pomeipg fint-§6s GRriewts Ighows:

v-Src with the Bgl2 Xbal fragnent contal ni ng the
-Src fusion fragnent (belo arti al

?,SI"UHBQ o?“dc jdcagstrygliong n The |Péagtfer @rnV 6 raeagt frnpngSreHis
(Wehd@ew afd Bdstlial) eDhcogehe @ B-238] HIenUGLS @kEis RAhNcol and

T T —— S

(@Eﬂeb@ tN&Y hab) bettreRdered GAMBY FéatRAGYA TS N %Fése The
CAG G TACTC ®AAG G TG G G C 3'

GG SEQ |
% §“‘aﬁla ErBRYSIPAL Wap caeeried phy (rsplﬁamagm@eﬁg 2rReal fragment

eAéaiing itfe damRil RIminBURBP5E -affico leﬁ’sldshbfs vareNBitW&R Bgl2-Xbal
ﬁngl ifiled with these oligonucleotides (fuses v-src 2

gk $dainiag the, VirlratceSrs sian dagment efary)- afdariahgiene of

BuREs @sed sl Hfpliiil b aVbr‘éé§t BoRaefbrafle (RYtRgbR) UBRg the
v-Src and, human c-Src ORFs). Two v-Src sequences were

SM”PF'PBW%@?'WDCR (198 base pair v-src 5 fragment:

B'- eW@W@J@@%@M@ﬁ%bﬂmT@GGGCCTG 3
E%@r 1) to 5' - ACGTGGGGCAGACGT TGECCAGECG 3 SEQ
N@ 1 2%'?’ base pair 25 3' v-src fragnent,

§-cCARCACRTAAT CAG ECHICAG SFc8 e ¢ SFRECABAYRCTIGAAGGTGGGC-

%,r ?gl gues 1.543- 1567 in v-src O.?F}aatt 0 AEhe caielytiedpmain of
h@naﬁ)c—Sfceﬁll hite slohd aﬁaslz%hfferdomtw“tﬁés% &B@n%lb&@é@a(lfuses V-SIc

and EcORl_restriction sites added (priner 4)).
PHFIRRIdS BlaledhunalesSre §e<aeqtts*eg7élﬁearﬁit *éuraari RrSse Npelaglident551 to

9@% ﬁ@cléﬁfﬁbl f54eah it vaspe aﬁé $utAn- SF@GRFS)Sr Fwo I?/‘-‘ﬁ%rbequences
-Src fusion grrent and the 5 fragnents

‘A’ﬁfﬂ @mplé,f@dfqyd’m @SF‘P%@[P@"@W érftaggwm@ and
8- @mecmmﬁmﬂ:wm@em@mmoygs@@ngm 31 (okfher ThoS

action creates an in-f human "c- Src gene

Pué?@ﬁG&ﬁﬁ%Gé&%TTr%%?%@G\%ﬁ )PEQIBNOY @h3bags pair
BUNBIB fergRicfit, & CHBT FBE TOCCTGCTTGTGTGTTGG-3' (SEQ ID NO: 5)

(residues 1543-1567 in v-src ORF) to
S-ATGAATTCTCTAGAGGAAGACGCCATCATATTCCAAGCAG-3' (SEQ ID NO: 8)
residues 1769-1794 from v-src ATG with Xbal and EcoRI restriction sites added
(primer 4)). Primers 1 and 4 were used to generate a three-fragment PCR
amplification and fusion of the v-Src::human c-Src fusion fragment and the 5’ and 3’
fragments amplified from the Prague C v-Src gene and 3'untranslated region from
Rous sarcoma virus. This reaction creates an in-frame v-Src::human c-Src gene

fusion (amino acid residue V244 of v-Src to C248 of human c-Src on the amino

-10 -



-10 WO 2004/ 075898 PCT/ US2004/ 004904 term nal side
and A517 of human c-Src to 15 of v-Src). This gene

wo eauomsshs agnent  encodes the carboxyl term naPCT/US2004/004904

10

15

20

25

one-third of the v-Src SH2 domain and SH2-catal ytic
domain |linker fused to the human c-Src catal ytic
domai n flanked by the v-Src carboxyl-termnal tail. A
naturally occurring Bgl2 site near the 5 end of the

hﬂ% éflfa raﬁ@@?g oﬁ@ﬁm‘éﬁgrsgggi a§?§ G- ép T‘stfe ([)n Ffragment
f QHCCLdeééhﬁP garbexy! ttermmajlqnertbwgphthe vsSltc SH-IZI wamag: éind: SH2-catalytic
fUshah BORP fiSed 'Rtk | N8he v-
constructs was cg{ﬁ?ﬁ% nmed naQ% J’ﬁlc Bbrﬂgfn h%ﬂ(%d B¥ e v-src
wé@ﬂb@&é f%m"ta! @ik dAt eateriatin QCQU(IWIFSQ Qgﬁesmenm@rdheh &t end of the fusion

n ?ﬁéﬁ' Sy aé‘fsgr%%&édf_z(galaé e & tﬁF% (agg%gaﬁglﬂf)agﬁn%t Waf% used to

hese stu ese rans
f exgigshifragmentafos Qﬂ@&itﬂ)nf@‘rthlehfell-imfaﬂur/@mmumefn s1Src fusion gene as

dep .
050880 oo PRI PS Bopt LB P S B R Eencr

c&mlgr m{hodﬁstvem lusedip Cane this gHrleemhoaItmar@lxpressth [péashnios such as

CEH@FES?(Cl@ﬁt@&ﬁ%l(&%%es@%ﬁd}est reated Wi th Sigrmacote

(Srgma, St. Louis,

nsed with 70% et hanol, after
drying in the hood, are seeded with 5000 cells.

Oﬁﬂ@&?ﬂ’%éf&rm%ggf%a él‘dro%?é'sltsagret LY%%dffg £ q‘ééé&ﬁ’ q—ﬁﬁrgforf i &e%endent

m crono m cronol ar

r eugpensiopBrawtbga, Madi son, W) |s added on Day 5 (100
mcroliters of MIS/ mediumm x + 100 mcroliters of

medi um 20 ‘al ready on the cells and the absorbance is
mbk{Errlowdcluster4daias CaimgrGastdri Actan,.dVIAparelsgeded with 10,000 cells per

Lg)ifeklgg?ﬁow A : %Qn‘?’aﬂlvé}fg!ltg |%wp£|8étle?f i[??éfgg@os(%@sg ngéﬁotlreated with
biSigmgcotenSigron StnLcmus d\ﬂ@h Vioerd wih 70°/ob¢tbau1xc)l sfter QY inAbe hood,
SS90 b TRl MG LSS BT o
2 QUDOPESGL0. pmmmmwr@omtw aihMITS reagdnttiPiuimeaganMatison, W1)

g[sgogédydﬁ%éfS% &?&&Mé@ f%é/% dl}ljmc}an[ + %O ntiu:\ﬁo}'ltegvgf medium
already on the cells and the absorbance is measured at 490nm. The results are
analyzed as follows to yield an ICs, for proliferation (micromolar units) as follows:
%inhibition = (Abs490 nm sample - blank)/(Abs490 nm no cmpd control - blank) X
100%. As shown in Table 1, compounds of the present invention inhibit src
dependent cell proliferation.
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On R N XK" "21n Src Src enzyne cells Exanple X R
n R 1C0 nMICS0 n M1 NMe 3 M 1.2 100 2 NEt 3 M
W@2004/01898 3 N Me 2 Me 4.0 380 4 N Et 2 Me 3. BCH0S2005004904

CHM 1 M 2.0320 6 CHM 2 M 1.9 21

1.4 100 8 CHEt 1 Me 2.1 170 9 N Me 3 Et NT 86
CH M 1 E 2.1 176 11 NEt 3 Et 0.85 160 12 CH Me 3
Et 1.4 96 13 NMe 2 Et 1.5 146 14 CH Me 2 Et 1.9 267
Tabid NinRAbitidn Me Ste dnzlRBtic bR aéltiianiaghivigt | on of Exanple 1
provi des neur opr ot ectign in trgnsient nodel of 5 focal
i schem a Exanple 1 was s n a rat nodel of

transi ent focal ischen a, tar rats were subjected
to a 90 mn occlusionH e Mell e cerebral artery
(MCA) using arroi AU pgN suture approach as

descri bed by Longd |, Stroke 1989, 20:84
fol | oned by repE For 48 hours. Eighty-five

m nut es er tfe initial onset of 10 ischem a,

ani maRsN r ecgi-ye )gon'pound of Exanple 1(1.5, 5, 15, or
45 ny/ koip) . 13 \WD 2004/ 075898 PCT/ US2004/ 004904

Fol | owi ng reperfusion, the aninmals were evargiat ed cyer
a 48 hour period for neurological functigp,deficites
and wei ght |oss/gain. Infarct size was neasured

f dXeoWleng sa¥rifice Bt 48 honrs posR MCA 8&ehlsi oiCso NM

Exanmpte—Tat—doses of 5 and 45

1 N Me 3 Me 1.2 100
2 N Et 3 Me 0.77 130
3 N Me 2 Me 4.0 380
4 N Et 2 Me 3.6 600
5 CH Me 1 Me 2.0 320
6 CH Me 2 Me 1.9 210
7 CH Me 3 Me 1.4 100
8 CH Et 1 Me 2.1 170
9 ‘N Me 3 Et NT 86
‘ 10 CH Me 1 Et 21 176
11 N Et 3 Et 0.85 160
12 CH Me 3 Et 1.4 96
13 N Me 2 Et 1.5 146
14 CH Me 2 Et 1.9 267
15 N n-Pr 3 Me 1.1 160

IP administration of Example 1 provides neuroprotection in transient model of
focal ischemia

Example 1 was tested in a rat model of transient focal ischemia. Wistar rats were
subjected to a 90 min occlusion of the middle cerebral artery (MCA) using an
intraluminal suture approach as described by Longa et al., Stroke 1989, 20:84
followed by reperfusion for 48 hours. Eighty-five minutes after the initial onset of
ischemia, animals received compound of Example 1(1.5, 5, 15, or 45 mg/kg ip).

-12-
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ng/ kg significantly inproved recovery from
stroke-i nduced neurol ogi cal deficits. 5 Reductions in

wWo be4wdsotre of infarcted brain ti ssue were obsereT/Es2084/004904

nost doses of Exanple 1 but statistical significance

was achi eved only at the 45 ng/ kg ip dose.

| mprovenent in body wei ght recovery was observed in
animals treated with Exanple 1. 10 IV adm nistration
sbncﬁxmb@emswnowhdemmalsr epfoteralua@ad overt Bangi sl period for

[RUloak bBah: SEDT T b et R TS i ighores
thslbW@garaciifltderealwmduad ;?L%esng\m/e oa@gﬂ@?cﬁ?mplgasardd@@d ob¥ and 45
onga et..al. owe

PR GLITBH o P8 Stb PEenh TRy SFPRerrgLcet digurqiRgal defcs

Redlict®nem thaenvdldmé of e fUisrafnotissut aldre PbodrvEx arpicet bloses of

n_20 cjtrate O8Sosallne wa m nLste
ERapleck bit Saieika sanad ey abiojec Sl 12 e gs MOKS b dose.
repevérdentomh boblg asighBlrscovesr avRY absaried iaveahinistSreated with
%gur eriod for neurol ogical function deficit and

RE 1 oss/gain. Brain tissue infarction vol ume by
were reduced by 22% 53% and 42% respectively
e o Rt 1755 SR Sk T Hansent model o
ﬁ&ml@heﬁdalced neurol ogi cal deficits were

%ﬁta'g,fﬁh%@n% %ftggaeg(ﬁ mlmgﬁqq?%ﬁgfﬁggéﬁ e ye]r%%’ral artery (MCA)
0SinG v dtrakkien sufudé lappioagh faecadscrised eynTL@ngér ahlae, Biroke 1989,
re

P Val ue Me P\, t .
M PO P e st b S Wipute BRI Malp pscusion, an
dariesdys BBmblatort @NtEx@mpéehi i@l 20 eamt &ivhted.§8% <Hidd PHUAB was

S iyged b Bodes o 1 ) e D, Bl s rRassich, e animals
RE?)& %%guatgg cﬂi?é Ig%aﬂ, hagr4 / grlcéigfgdb-r%ﬁ%%c%gu?(glgﬁ%eﬂcnt and weight
%?é{gé’ﬁbu?fa@ W%ﬁ*&dwar IOP RO FEIWEET TETUSRS n%z%/o ovap and 42%,

rsaplaeicty. HusBstrakeUmkight M@é Wagcng@mdcérmyeémaeaeln addltlon as
t her apeutic w ndow, W's rats re. subj ecteg
M & bable £ s ﬂkeoF‘dP?Fé} Retpological deficits were signi lcantly reduced at

all three doses. Thus, compounds of the present invention provide neuroprotection
following focal ischemia.

Table 2
Mean Motor P Value Mean Motor P Value
Treatment Defibit Score at | (from Deficit Score at | (from

" 24 hrs control) 48 hrs control)

Vehicle-control 455+0.16 N/A 4.27 £ 0.14 N/A
3 mg/kg 3.83+£0.3* p=0.007 3.25 £ 0.37* P=0.0001
10 mg/kg 4.08 +£0.08 p=0.09 3.67 £0.22*% P=0.016
30 mg/kg 4.08 +0.23 p=0.09 3.67 £ 0.28* P=0.016

-13 -
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foll owed by reperfusion as described above. A single
bol us of 10ng/ kg Exanple | 5 was adm ni stered at 30

WOorR0ounzss98 90 mi nutes, 3 hours, 4 hours, 5 hourBCHIN064/004904

hours post stroke. Volume of infarcted tissue was
measured by histol ogical staining. Brain tissue
infarction was statistically reduced (as a % of
vehicle treated) with a single 10ng/ kg dose of
Ehafapieatlémﬂdmmi stered between 30 min and 4 hour s

ni ficant

th h tist ||
T} B 0B of Pt drcel bt iied s cade songuesed doexamine
eferamduitic endone avesdr maswamlmymbmd@n mirfite atQudiéBf e MCA

f Exanple 1 adm d 5 h
(ahedin 0 R s BT P N Sl B hToraee: reml 1
fvae mdniisiste el at-3ondinoRg, %lnghlhteb Qs Boras4 aoaﬁso{s h‘éal‘y &%dee hours

trea achj.eve th a single dose of
AEEE I T N G K TN
ﬁfssdehmfararcﬁaﬂaﬁ siafstally estuesli(hs b & midlévtreated) wnth a single
B tICf ndow co aready%{ g'ﬁJresently 15 availl abl e
s ofpodmAle dhadEIsjere ehyeese PHaRBi AN § AL iter the
fs@hémwern@rsz ubjagisticatly syndicaRt Piotedtios | fktsh %tuflﬂclng}l&é# deficits (as a
an intralumn

te
Bhica ot T el el abhbw i esadle 40Mga dage Giggrample
é@ﬁﬁhlsteréa W34 Hoold pwdstrbke r@rﬁﬁéf&ﬂﬁlcﬁﬂy EighifiedntNRbiestion from

of Exa m d.as a single |V
OB A5 TR S P ol ol (Lo e 2h @ singl
andug/kQOdcmg-J cbngXawﬁle 1TU® th BUGUrd epb@tr §trc§k@|C r ThisC Q:oﬁmbtmdsSof the
ans ue in sal

recei ve ection of 2%

Bicseht HiePlor Bk o SPPHST Hierarouin Ve searfretain o presentl
divsipeki teshtimeligans Bl ue was extracted and quantified by
spectrofl uoroneter based on external 25 standards.

Vascul ar perneability in the ischem c striatum was
PodtiIzetemic maﬂmqmmeaww 60% decr ease of Evans Bl ue

t t ds of t nt
o e el A G sen P ihe RS Sembeat afpMCA)
usmbem Bitrallinkial sules PRpRJath Fc@C@éschm @if;nL@n§9 eEW{f@kr@kél 1989,
per manen

| uated_in two rat nodels o
2@6% f‘?ﬁlgl‘i’ﬁéﬁl% repGTUSIONIRe P4 oPOWRt r &1RENRADE P JFxample 1 was
édmmﬁéﬂéﬂldsada sBYleUVEORRCAUS) Bfhudds afftdrenBal ofGadreiisl at 3,10 and
a relatively short outconme (28 haours

30t B0k SR o FteE Mk Sl e aeua B JHgBbction of 2%

BUANdIBRIROIA/ A Braink wetre Fedibed WRtH LaIiNGD afd RN SirRim dissected.
fargh@nn to sens rinmotor cortex With quantitative

Wa%iexiﬁ%c&@ PRGiarantifigds e prectrptiyorometpspased on external
BEBtamis! %@cul@ﬂj’aﬁm&ﬁlﬁht?fn iReasateenid striBfuBYivE€feduced as evidenced

i n the neuraql ogical outcone
gy%eéi(g"/gtq%gr(e@sew %ygrﬂs Blue extravasation. Thug compounds of the present
invention reduce vascular permeability associated with ischemic i injury.

Permanent Focal Ischemia

Example 1 was also evaluated in two rat models of permanent focal ischemia. In a
model of extreme severity (intraluminal suture occlusion of internal carotid artery) and
a relatively short outcome (28 hours) little or no effect was shown.
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rats (n=5 per group) were subjected to focal ischemc
stroke nodel that results in a 5 extensive ischema to

WO b@492383%0r i not or cortex substantially as descrCEs2004/004904

Chen et al., (Stroke 17.738, 1986). Exanple 1 or -
vehi cl e was adm nistered as an IV bolus at 10 ng/kg
at 90 m nutes post-induction of stroke, 4 hours |ater,
and at 24 and 28 hours later (total dose 40 ny/kg).

Mniarmbdel igoduain bxtaihshis frﬁércﬁ@ﬂ&péem’@inﬁfot&eédr[éb(t\ﬁlth quantitative

t fl S tactil ore
LPRREMER! or Rl odienl HRITHS FSLot e Raseloker OBl Brample 1
arovﬁed7SIgr9chainﬂ.Jmﬂréven’iéqt lﬁ&h@mé?&éoggfdl %Utdoﬁﬁll@ﬁér%roﬁé Wistar
ts were eval ua e rall z
a5 { B8 P Srep B Brer S s (50 SetnPq Sikeaned fhat e n a
ektensive isdhdrhiarte nioce serotimpest c@h@peﬁbmﬁmﬂpa@ aBB@ibed by Chen et

thrdRiroREd7 ZoB2 BB EXarRET it Rl s A BSerbR g 1V bolus a

Be may k@ ra@ 100 Semiutes ptoyt-urﬂubuucﬁpbmtw@ameﬁbm uéierEmmit@ﬂand 28
Thus,. 15 conpounds

PiuS JTRELRR poReCaf FEINGD: aWiroaS nsi Svalaipe ot serump OB efcs

((jmmt\.mémgflé)wwsudeérhd:tdcﬁle foesebl Aacep@mBalinindinbdBiscehtent tests)
| Seas

PR T 2l BLan e, T e 2L TR MaRRtRG GbisshraioRegis were

‘e%ﬂtuaitah byeGyaialized Reffessidt Motel tachd@éﬂnfmmafa&istﬁmshgﬁmcance of

FReO a8 boGnalcBRS Ang o CBmBR BHAl nRHoeIGa, guicome aftr 21

da)‘éd: uByDapen meekd Was ytaﬂﬁlt%HaﬂSIQM fl@brﬁ ﬂﬁﬁt@vemélﬁl‘l i 'Bﬁéhaﬂéral Score
t her tra I ar, vascul ar E)errrea [

t
Sl e, MR 2FkarRble b2 SorWao 1S L GORER kg Thus,

cempblirmisastabe presRviemventionasevbialorReterm abloveMehSof @eurological
gaij or cause of vascul ar | eakage and/or edenma foll ow ng

?ebrovascular event 25 and often leads to
neur ol ogi cal disorders and disabilities.

Caseldropeamedbifly dtieedidiseabdGhjug, BEothet tratd@b, mbyot&d it @ variety
gﬁgn& ent nd acute i schemc eveﬂﬁ Sﬁrm be treated in

8?Lbe§n@8 VATEANS. INEIYSINgs SFaNS nofe NtrohRRNEPUSy 8Ystem, cardio-
pnmidmdry synﬂémag@stmiteétlnm tflerhOand %Dkﬁterheadohb@m of the

i nal ? noxi a, hypoxia I nc|uding fetal

5B VeGPt ox IO YASSULR Reamgahliy daugkchby disease,
irruryr bﬁ%ﬂ*‘ﬁeﬁ?etﬂaudml ng presaftUasculdroperdiasiyolRy be inhibited in

n_and h . Stroke includes, but |s not
PRRBIALANY SP e R FRIOw Gl BT GsRUR SN aYiiculal pemeabilty is
aghgbr aéu§escﬁh@€blﬂaralbéléﬁ‘désand%}%c@moll@\@ih§@'éﬁreb’r@%hf&? event
bl e conmpani ed by cerebral ischem a._ The instant
BT BN d57Roial T B9 QOB ISP ANC: oGP g CIPLTOVASCUEET events
peleigO vas st itV ttsient g laemethf@levélﬂmw BS Qreated in
i nfarction dﬁ‘ﬁe to enbolismor thronbosis of the

greqidance Wit ediresgrt dveaton. Aque \gienig gl %@ggar e not limited to,
Bédite /288 4/20RO66inal trauma, general anoxia, hypoxia including fetal hypoxia,

hypoglycemia, hypotension as well as similar injuries seen during procedures from
embole, hyperfusion and hypoxia. Stroke includes, but is not limited to focal and
global ischemia, transient cerebral ischemic attacks, and other cerebral vascular
problems accompanied by cerebral ischemia. The instant invention would also be
useful in a range of cerebrovascular events including cerebral hemmorhage,
infarction due to embolism or thrombosis of the intra- or extra cranial arteries,
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perinatal asphyxia, in cardiac arrest and status
epil epticus, especially where blood flowto the brain

w0 poohabsesl for a period of time. Cerebrovascul BCT/EYH04/604904

associated wth vascul ar | eakage al so include

infections, including, but not limted to encephalitis

and neningitis associated wi th neuroinflammti on,

whi ch, through vascul ar | eakage 5 propagate injury to
Poririznal I’Eﬁpﬁ@(]& | insssediac Syresteamdcstdiusegsiepisdush eéﬁecnally where blood

o ds o2 petbis el ob B Brsd ehins: rCsRERUESEI Attty associated

Wfth vegdildriiéakagCansodntidde infectibres, Iich@iRTY, bUTWeR Mikiited P& fephalitis
$o useful for, nh gitl n

I b
B0 el S gesaripledulh hedtonutRlaR waGhdRevp ot dsakage
@mgateomb@ltd%uﬂf)uridi@ fisnes. abysienicaliseB¥ SUETRS dlabetes multiple

siiareee HEhe e dsten ot S Srdspresthdn [esent asoular

ipBNBIHDbIION (dempjtblﬂﬂsneﬂltlfwlbﬁds%ﬁt irv@ntidh @ar@ailscfrm%eful for inhibiting
Neurggrotectl erel refers to

PSR R Rogh i iodarE B 20V dge risp S Biokn eic dhyporic) event
anRRic0si $he CaptraleASVOEs @Fstbhe isolidng, Bit A6l limAeRtd Myocardial

&%Rgtoms i S Inié’u 5vo|urre the vol une of necrotic
5427 seherpic IP¥855t ng t echni ques and the

patl ent's clinical status can be used to assess

f t h t
CBritafnas Sabe | ARt dRvenBat o8 Ve s e opREN O g patient
PurapRdtectdN, egmsadi ﬁdrdirQ refepd tbaﬂhelmi)t@bﬁdn YohSUF® cells agalnst cell
(§ g@rl enceg]fs imlar |scf2(e} eve]n%g] in. the k{ farct
PR APOPBEISy KNG MEBSHEE 70 ATIeOhO ot ApcPiSsie s infarc

tvblamél,‘ @%L Mdluind VisF Mdchdticndreasziat braiheibsae. Ql‘nagﬁhblt@bﬂimques and the
nd/ or neurotOX|C|t

ener atj on ass
RIS U0 am =S R 0 YSREL (AT BT} TS Jpbisan schermic
Ien@itudﬂldsrgpomwts didthe | pgrédene thveationviegiuaé mfﬁﬁ@:ﬁ'\/&?ﬁ@t of a patient as
ognitive
PRERRErct DBAH PrGhuR TR, SBRRCTRSHAR Sl PResTIc events in the
laagénwdﬂggerhybf&fé phédent invBitRm, t O, paral ysi s.

Neur ol ogi cal deficits resulting frominjury or disease
descri bed above may be inhibited or prevented in

TRPolANE ef Md Prasbet W/@r&bﬂt prevmefadlu@@ .or ThtiBit neh®degeneration

ent invention provi ods of t
e Rty SRR T VARG e eep g et st in symptoms
ARt Bet wot hmm@acw amsbﬁakmnwntp%be@@blnhpément memory
l.isted %bove in, a preferably in a hunman,

AR I S I APy P PR som 38 AT fpoiiding, but

abf aiffitbyl Etop PRHNsis. aNHelrdlogRal idefidinr re%uﬁlﬂgcﬂbrﬁrlnjury or dlsease
of .a conpound qf

RRoaTed b Wﬂ\érh‘?gkﬂt]?éﬁ"‘%d ﬂggrgﬁefﬁ% {1 AFCRRHOS Hilfafhe prosent
mﬂ/bhﬁm Tihos nerdpidaentedientiohBprovides methods of treating, preventing,
inhibiting or alleviating conditions associated with vascular leakage or permeability
listed above in a mammal, preferably in a human, the methods comprising providing
a pharmaceutically effective amount, and in particular a vascular permeability
inhibiting amount, of a compound of this invention to the mammal, and in particular a
human patient, in need thereof.
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WO 2004/ 075898 PCT/ US2004/ 004904 Al so enconpassed by
the present invention are pharnaceutical conpositions

wo or04/0t388@t i ng or nodul ati ng vascul ar per meabi PCT/YS2004/004904

conprising at | east one conmpound of Fornula I,

m xtures thereof, and or pharmaceutical salts thereof,
and a pharmaceutically acceptable carrier therefore.
Such conpositions are prepared in 5 accordance with

PO B s%@b?&ﬁ@bﬁréé‘eﬂt iNePESS & phafihddiudsal compositions for
gr&SC“ be Rem ngt ons Phar naceuti cal SC| ences, 17th

PHN%AT mogUlalipg A rreergIsARY COmpsIng BuisRsisprengompound of

Corpaay |, Faistuess tRérdol 9&hN. d?h@hﬁmﬁ‘e&;@hltdéﬂﬂ b3lts -thereof, and a
\BF‘? tabecarrlers are thos asf%;ﬁre conpati bl e

3R 'Q?é'}ﬁ@FC?R#a?'%daaamrsth@ﬁ ROMPCSANS REE Prepared in
l@ub@éregmdéawlth amw@m@rma&uhbﬁuwc@mrés e%ﬁcﬁméé l@@scnbed in

EpviponE KB RIacki! Sencen. 131 s SHoBLEBP T GFiar, Mack

'lfhu@hs#m{g E6mbagy, %ﬁsﬁiht Paf (1bB85)s Pﬁéﬁﬁﬂdegﬂcacﬂf?\%cc@pﬂable carriers are
di ssol ved or susp ed in a pharmaceuti cal

deesedhaiiare C‘P’F‘&%Hbée Wﬁ*ﬂ Hespthary UEQH eﬁ'§”t3\A%fh§rf°"6lﬂ‘@%ﬂﬂ gnd biologically
setyRale. or a m xture of both. The liquid carrier can
contain other 15 suitable pharmaceutical additives

such as solubilizers, enulsifiers, buffers,

Qi FREeTSVBRY b Wsed dhBrparing SolyHoNsy SugRaREions, emulsions, syrups

A REXEY |ﬁQu<§ﬂ§ HtSwverhdlisGoRtond RGLBERe mg}@le@ﬁtSof thls mventlon can
viscosity regulators, stabilizers, osnp-regul ato

Bt PesagHfrsSUsRandeshin @ QHﬁ'i”PﬁfeHB‘?HY @CC%a@ﬁl“ﬂH@I (@rner such as

MRS bR sdIVEHY] 8 8anhikiups Df beth. AL liqUidt EAMENEALS caibin other
parenteral adnini stratl on include water (particul arl

éHH‘i‘%“F nPRYMAGEY G, e8diveshsieN e 35, seliPiligeras eemulsifiers, %Uffers
Ghesdenatilye sweRtepb Y, ARl ¥rirgOsdd R, GREBNTEE hdatlts Clckéertifg @gents,

sol ution), saline, dextrose solutions,
FEIOrT: 06SCo8iy nEeiiRioRe x Stabligetmt OFMeURaYIPloRs, aNtieydants and

(EnfiobHtig¥hent@nohydri c al cohol's and pol yhydr| c
aI cohols e.g. glycols) and their derivatives. 25

C‘UI d carriers are used in sterile formfor
ableerXpmales i9ht Miavidnsagiesin{ani oralat NsAvenopy @nd  parenteral

|ddﬁ¥Mt§’trefti%h 'W'lltﬁie‘ WaRr (&)‘tt&l%rl?%ld@ﬁrﬂ% é&l%@%S%%@é el cellulose
the addition of HC sodi um %Wr oxl de, and phosphoric

Slerivetives e prefespbly Sosise Seriaxme lpﬂl@lfgﬁeeg@wﬂon) saline, dextrose

ISR @BAd, OHeRlr8sd-s4lHkd a@hard@%s&wa@r %Qmﬂ&% t i ferholhi (‘«H&Iudmg
are sterile solutions or suspensi ons in

inaRNAb¥eRR RlcohgIR @ PelyhYHIg 9'6@*@%:;& g- bD'é;‘CCEJE)f ABd dheir derivatives.

Y§li®BarridR drb AdbE lrpgléﬁl'é&@r@r‘i‘?drfp%iferﬁé’rﬁpéﬁi ﬁwtrg\r/%o% adRfistration.
present invention can be adm njstered by

é%ﬁbﬂ'@u'd foRmUiaHeRE Unay bejasiysigskin %@”ﬂ%éaases hv rtm/@ﬁéu@n of HC,
QodRHP GYERRIBE Y and MHREPhENE acid. Preferably compositions of the present

invention are liquid pharmaceutical compositions which are sterile solutions or

suspensions in an iso-osmotic, physiologically compatible buffered system.

Liquid pharmaceutical compositions of the present invention can be administered by,
for example, intramuscular, intraperitoneal, intravenous, or subcutaneous injection.
Pharmaceutical compositions of the present invention are preferably administered to
a patient by intraperitoneal or intravenous injection. Most preferably, the composition
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Phar maceuti cal conpositions of the present invention
are preferably admnistered to a patient by

WO paosapsps t oneal or intravenous injection. MSPCT/US2004/004904

preferably, the conposition -17 WO 2004/075898

PCT/ US2004/ 004904 is adm nistered intravenously such

as by intravenous bolus injection, intravenous i.v.

drip, repeated slow bolus adm nistration or infusion.

& admiaistered sitraedriouslyrsaigh be byiitireenbigibolds Mediioh, ifltravenous i.v.

SR80l Bl L BP0 oo ot 1y, rost ot

in conbination wth conventional pharnmaceuti cal

COmalradenisistraijoplmayald eitteo Inq@td @aeblnﬂmmnnohm@{wdﬁe%ﬁmpounds of
g‘&m}re subst anc s flavoring

e 3y 2Hherte SOpNTRY sirl, o e aheing! dgBeaunbination
friith loengentighal rhatraacetiiogl read#iran ABpltabiedond @& ficPE can include one

RIS bk Sl % oF e e Mo Bl S5 v can albiizers,

soetpan\dln@&gwiﬂscﬂle@ gnmaraﬂ,mo)ﬁpué&m diths, thRietd @ethIet-dlsmtegratmg
di vi,ded_ac abl ts the act

PREHEET anenFrsulalS R o edirdefe i Goriy S nen Sided sofc
nakhSs an wdedigre edii e flﬂékynﬁ\ﬂﬂécegcﬂv@ ingrétliehBbirftablets, the active

ol et 1 Teth b o Bt apie B eo3Brel Sy enen arspertes in

spitdbte HBYotibng hed esrhpatted iNGhe Shasy andtikd @éﬂlr@dscrhb @owders and

cal ci um pho
g 8 Snrebb ety up 8 pE HhE acly Boteglelt  SERGug spchoarmers
stcagdehforgaabmbbn Céllllﬁﬁlllﬂ M@ﬁﬁateﬂﬁbbﬁé&lﬂﬂstdﬁrﬁg etalcs @dgatm lactose,
e ose rro i di ne,
B et =R e B RSB el stuiose,
pbl&mnﬂpyﬂtﬂinMl lomrr@lmsg vakss argd ion eumetngé@émee form
as tablets, capsules, powders, solutions,

T TR T G T N
sasuthsy i peeticrs) E@Uﬁorﬁp%sp@ﬁﬁi@sﬂlé@ul@l@ﬁé OpFdnales, supposntorles
ua%ltle of tE@ active ingredient; the unit dosa

ABPHE. apbo BB FemBmion & surahsied - unit dose
paﬁibmtr@dampi@téquérm%&lbf heedttipe Wiesdisht; thealrf do@age forms can
rrpou es or vials O{OBV ials ules, prefill

9rpfaﬁ doforenpsitions ﬁf(ﬁmﬁienﬁargl)‘%[eﬂu‘? lersy Héoﬂmy%ed powder or

dalmg@nﬁ@umsaﬁmém;‘ ,or fn@rs am@mabe préiﬂlléa lendgs &%Ebr@ts contamlng
r i at e nunber of

LB TP ot HP S M 5AE g B FORWPIETRPHA S FOlGY e o it can

be tite gairo@hite Wimbervdayly degreashhikitioe h Ydvkbgé forlaei Ng
adm ni stered, the purpose of the adm nistrati on such

pr o era d the state of th
TRe PofT DS o dnatiogiwil fanibepdte Shon gt irhend adsminigtered,
tehgurppsaibi tial ddmigisrarin, wect38s @P@pmraxusl & taéragyméﬂ& the state of
to cure_or A orate di sease

¢ batnf Ao ashef & pomlEtetiy arcibbdReork dbempeIpecive
wimolint® G tadi amburarsusemmt td oiee ke ahfliorate symptoms of a disease or
injury. Generally, a single dose (or dosage form) will contain from about 1 mg/kg to
about 30 mg/kg, and more preferably from about 1 mg/kg to about 10 mg/kg of
compound of the present invention. It is expected that some patients will receive

multiple doses. The dosage to be used in the treatment of a specific case must be
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about 30 ng/ kg, and nore preferably from about 1 ny/kg
to about 10 ngy/ kg of conpound of the present

WO poogforises. It i s expected that some patients BET/US2004/004904

receive nultiple doses. The dosage to be used in the
treatnment of a specific case nust be -18 WO

2004/ 075898 PCT/ US2004/ 004904 subjectively determ ned
by the attendi ng physician. The variabl es invol ved

| Ju|cethrely Hbt%rrﬁm%lb?' the GRBAIRY PRySEN h‘he&)a?nﬁbleé‘%o%a include
the patient. The present invention

response tern o
P%?P%%féc ‘gﬁ\‘?ﬁ‘ﬁf‘ 298 heRiEs: agp @hF SeRpopsk RalRiN of thetnalintts
for 5 stroke and other conditions associated with

Vﬁ%cyie@énﬂamwmw proties laQvarRaddsC B preWBlSIE knbtvnltﬁeatments for
referagle to treat patients _as soon as possible afte

Fairoke cRAmineT CATIINGNS asenipien i VarcuaTeepnEaaily. In particular, while

N Ve hrdfembiERYo R ae @6kt VA isBoRr &Y @BEding after an 1schem|c injury,
neur ode eneratlon and develognent of neur ol oglca

FOMRAUPES | Pfsdhe PAesaht dNVGRERD 40RM nP8t efteglive edn upreventing

trieupdtdbndBtidd ah® deSel@irh&it df Telfilddicdl @Jeﬁélbé ln some patients when
Furthernore, 10 treatnent nmay contlnue and | nprovenent

iafranigtered sivers Upr igABRYLs18red Hossiter isshemicoRtunudtisthermore,

Gfedti@BSEHhE c@ﬂfﬁdé' é{d ﬁﬁﬂr@&én‘ént GO EPMRAr O brddnBsiRESE Adsult from
i nvention for up about 72 hours or |onger

fANHRNAUS P r%fo?éfPﬁ %dmms{raw erompenpd |oﬁﬁmpre$ertt fention for up to
| dbeant2 RBurks BY Mngesfolliing ehathrtikjaki on of the conpound

15 bet ween about 6 to 24 hours after the i schem ¢

event. A further enbodi nent |nvolves

dohg Gradipensnofothey me@tﬂvaawe%éhml@%@ﬁonlsf the sampound

f'beltkﬁléerﬁfabsm e 24 ShRTafteletRNMschEhRY et aSAUr%ﬁﬂer embodlment
here ans either directly adm nisterin

e nd
dpvolves 18 meBdTistralien of th%ormwérhetweﬁrb@mug@ ter4 Ahours after the
askHemiiS bedritng a prodrug, derivative or anal og which
will forman equival ent anmount of the active conpound
or substance within the body. The present invention

i FrTeYid@eds prssdr @gge"bfmee?ﬁpcﬁ}hars QRCHO@NBISENING A compound or
" dBhpds Hion of & préSer §RANTS, 8F BdriRPRAS R aP%BRA(HJnQeN%'nG@or analog

is convertible in vivo by netabolic nmeans

WIS MISPEY ap garivelshiueknt of thegratue aompowqw@wgsiﬁmwﬂhm the
Hodpr odrugs are known in the art, for exanple, as

di scussed in Bundgaard, (ed.), Desi gn of Prodrugs,

El sevier (1985); Wdder, et al. (ed.), Methods in
@Tfy%ﬁ%@ty'nvan nzplquééa@qlwgs pf e9gpoynpygy)Formula I. "Prodrug”, as

Kised Se2aih dnbaisS 8 bonfouAd whidreR) conv@ﬁ@l&fh ﬁﬂg stemetabohc means

Application of Prodrugs, 30 Textbook ufg
dﬁ@ VBl to @mmp@wnqt of Fegnylg1l. (ngqs osma:@mdyugs are

gﬁrc])gdh in th@éﬂ*ﬁ et ?ﬂfmdﬂ Us NS infRRWugHSd, @dY; BEEiGP8RProdrugs,
Elsev?er (1985) Widder, et al. (ed.), Methods in Enzymology, vol. 4, Academic Press

(1985); Krogsgaard-Larsen, et al., (ed). “Design and Application of Prodrugs,
Textbook of Drug Design and Development, Chapter 5, 113-191 (1991), Bundgaard,
et al, Journal of Drug Deliver Reviews, 8:1-38(1992), Bundgaard, J. of
Pharmaceutical Sciences, 77:285 et seq. (1988); and Higuchi and Stella (eds.)
Prodrugs as Novel Drug Delivery Systems, American Chemical Society (1975).
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Phar maceuti cal Sciences, 77:285 et seq. (1988); and
Hi guchi and Stella (eds.) Prodrugs as Novel Drug

wDeioswesys Syst ens, American Chemi cal Society (ROWBE$2004/004904

-19 WD 2004/ 075898 PCT/ US2004/ 004904 This invention
will be nore fully described in conjunction wth the
follow ng specific exanples which are not to be
construed as limting the scope of this invention.

Refsamemten Eﬂlajmhere]fuﬁy ddayibed in conjunctlon with the following specific
or 0- 6- net E;v 4- 0x0

ﬁ?‘%ﬁ?ﬁ g/gg:p&s%pp é)e’&oiq?gwqﬂ%sdlggltmg %e scgpe of this invention.
3-fl uoro-4-nmethoxyaniline (3.00 g, 21.26 mml) and

di et hyl et hoxy- nethylene mal gnate (4.59 g, 21.26
nmmol ) was heated at 11@@%?—%%@9‘9—1 hen cooled to
r oom t eItbﬁWaNUHr@B riietkexye4-oRs-1 Addlipgtire3ch iltins 8drb6ie/1Me T €
Mgy oot Mg iRiing 6 Otk mandRn e cthoxy-
hnqmimw rrﬁal‘tdmatd;m .59 >g Lm%/\ﬁfsndtm)ewtaedweated af Hm?"d ®r 2 hour then
vi de sol uti o e reaction

b Pode Riptsalire o Wi HempoRad and ah Goiiscame galected by
fndeach. This md’[@tﬁiﬂl bﬁa@fﬁjs%@iﬁbd IMES it Odfl LTt g(ﬂmbﬂare of dlpr}enyl ether :
o Rt 5 A 5 i i st

Theoeéadties afijtary/ was eoded & Wit Rnsifkatdre aﬁmha&%@«aslaﬁjdw The
i or C13H12FNO4 | cd:

2 H) + I 58
Fi?s%ﬁglggswalbw§ %I%c’?éél 3 trat@n Was ,.tp eXqne tchrogldf42 62 g of
2hyRefRibRNE-endienyd- 6x021 ,4-dihydro-3- qumollnecarboxylate as a white solid,
7- FI#q (g 6- met hoxv- 4- oxo- 1, 4-di hvdro-3-g

T

arboxylic acid A m xture of ethyl
K&S 2&639(1VISHp%et hoxy- 4- oxo- 1, 4- di hydr o- 3- qui nol i necar box
eg .30 mmol) and 13.2 nlL of 1 N sodium
8 8'§|‘?f QMGFIX 4l of ethanol was heated at refl ux
b@rcdS 4 68187; HhemecRobed. to room tenperature. Water was

dded S the mxtyre was acidified with acetic

8}“&& C?F%g egluf"t@rn]‘#" égﬁl d was collected by filtration
washing with water to provide 1.90 g of
7-fl uoro-6-nmet hoxy-4-o0xo-1, 4, -
di hydr o- 3- qui nol i necaré@ﬁ@&%ﬁé@mﬁ% a white solid,
np 265 26:?@rolﬁn8€3\8xﬂ-4(05(6“),4tdmjo¥§blﬁnél%cé}%kﬁﬁ@@ﬂ
% q ﬁ:a) ];r %‘ }11 4.03; N, 5.471.

mlxture of ethy uoro-6-met oxy-4 oxo-1 ,4-dihydro-3-quinolinecarboxylate (2.2
g, 8.30 mmol) and 13.2 mL of 1 N sodium hydroxide and 40 mL of ethanol was
heated at reflux for 3 hours then cooled to room temperature. Water was added and
the mixture was acidified with acetic acid. The resultant solid was collected by
filtration washing with water to provide 1.90 g of 7-fluoro-6-methoxy-4-oxo-1,4,-
dihydro-3-quinolinecarboxylic acid as a white solid, mp 265-267°C.
MS 238.1 (M+H)+
AnaIySiS for C11H8FNO4 -1.2 H,O
Calcd: C, 51.04; H, 4.03; N, 5.41.
Found: C, 50.98; H, 3.95; N, 5.33.
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Found: C, 50.98; H, 3.95; N, 5.33. -20 WD 2004/075898
PCT/ US2004/ 004904 Reference Exanple 3

W@ 2004073808 6- met hoxv- 4- oxo- 1, 4- di hvdr o- 3- qui nol PEIETS2000804904

am de A mxture of

7-fl uoro-6- met hoxy- 4- oxo- 1, 4- di hydr o- 3- qui nol i necar box
ylic acid (1.0 g, 4.21 mmol) and

1,1 -carbonyldiimdazole (1.51 g, 9.28 mmol) in 14 nL

of N, N 5 di methyl for mapififeMR@ERRDIEE at 65C for 2
hour s then cooled to roomtenpera ure and poured into

200 nL o :'!".:_k”‘lnrlu.a'lil. a ICr RIS r

WH&turUkﬁ’ 7 ﬁlﬁdrHIGLrﬁ&hW4-%|xb q\’)ﬁglhifd}o%-dd’mé%e&%&yhc acid (1.0 g,

n{Jerature overnlght and then concentrated t

el IMef) @Rd . 1.1 cearbenvipivrdazelenklsS h el €428 énm@mea B’y mL of N,N-
aﬁm@ﬂhwf&ﬁfahmb Whi ReaeBt B5&CicH 2 holiRethR THbiea b rsc% kfnperature

was col lected by filtration washing with water
FNg\RoYESdgDtD 300 Bk oﬁ@queous ammonium hydroxide on an ice water bath. The

7soidt.59 mes%ueﬁé@ ‘Pd%t‘l“at%&n]teﬁmggﬂamfg 9P quft' LAY '(méhe cBR¥ated to

am de as a white sol
Ansmglsvalumey |eeiagld materavas @ﬂdzdmgbwedabyc@pldltzcates votm aqgatic acid.

3Tr%4resd\¥an’9-§olﬁ§vas éo'ﬁegted' Bg ﬁltr@tloﬁ@/a%?mg fith a8 to Provide 821 mg of

. Reference
- icu PmehRet oo~ 4k st aioRassbasae s AckiensRi, mp
idd0ob€ A m xture of
7-11 uor o- 6- met hoxy- 4- oxo- 1, 4, - di hydr o- 3- qui nol i necar bo
MHi236-8(Mibhy, 20 3.0 nmol) and cyanuric chloride
(@ﬁ]rysqg}oréﬁ%ml Jod .35 nb of N N-dinethyl-

f ormam de was heat ed at2 65C for 6 hours then cooled to

reRied: t enpef ittt 14%8. addi ti onal 206 mg of cyanuric

quu%lgeg)g/\@@ Haded N Thgom xture was heated at 65C for
hours then stirred overnight at room tenperature.

The reaction mxture was poured into ice water and

neutralized with satur ﬁeeé}e%og%& garbonate. The

solids 25 were collectéd by tiftration washing wth

wat er and/dhBieEnB-methexyedrone-141dihyaso-sfquinglineearbenitilect .

P [ f C {

A'FTL{tbr%adf 79HucRY.6f rh@kﬁ&o}f@ b&&ﬂg #oafh?% @gﬁﬁ@ﬁﬁécs bekhiile {700 mg,

gra I ent of oronet hane t
1D0%mmeh and| cyanuids ehlpdd® @4t hege 1.5 owiddetn 27 L of Nal‘ﬂ dlmethyl-

7%?&1?49168 m%sﬁ%awyt'@@ﬁer éhéu:‘%'thé(r‘ﬁ Fﬁg’oléd %‘B%d&ﬁ{ éﬁ?fe?éotpr%”and an

Ptri 149C.
@dqvtpngl mg pf @y@mur@rqi‘;lﬁgldﬁamﬂs added The mlxture was heated at 65°C

for 4 hours then stirred overnight at room temperature. The reaction mixture was
poured into ice water and neutralized with saturated sodium bicarbonate. The solids
were collected by filtration washing with water and hexane to provide 610 mg of
crude product. Purification by flash column chromatography eluting with a gradient of
3% methanol in dichloromethane to 10% methanol in dichloromethane, provided 272
mg of 7-fluoro-6-methoxy-4-oxo-1,4-dihydro-3-quinolinecarbonitrile, mp 147-149°C.
MS 216.8 (M-H)-

Analysis for C14H;FN,O»- 0.1 dichloromethane

Calcd: C, 58.80; H, 3.19; N, 12.36.

Found: C, 59.06; H, 2.96; N, 11.97.
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Calcd: C, 58.80; H 3.19; N, 12.36. Found: C, 59.06;
H 2.96; N 11.97. -21 WD 2004/ 075898

wWEDAER0O4/ 004904 Alternative route to Ref er r@IES2004/004904

Exanpl e 4

7- Fl uor o- 6- met hoxv- 4- oxo- 1, 4- di hydr o- 3- gui nol i necar bon
itrile A mxture of 3-fluoro-4-nethoxyaniline (15.31

g, 108 nmol) and et hyl (et hoxy- nethyl ene)cyanoacet at e

(18.36 g, 108 mpHeindiite ralis B ReMRNEERERFHIA 100-110C

for 5 4.5 hours then cool ed to_roomtenperature A 1:
1 m xt ur el=5MFRsG-ugthexy-axont4-dinydie-Srquinglisecail

t R emiRisS LBFE 3RBr R caby9 it i(§839 h108he 'bﬁ 1&thoxy-
ect ed WaShllh vvlthxg v e(to ?%w de anfﬁjprstécéflyﬁwe Xy

8%|e %g e&@cba%aaetggesg 8P d p% lmn@q;l) mltolggnaJ wag hgaigd gt 100-110°C for

PR5 thoQRs tﬂén tobbl%dﬁ@ﬁ@éﬂn&bm‘ﬁ@lsauﬁgde@ § 0 11&idfthre s I'%x§ne gﬁd ethyl
mxture of dip enﬁﬁjet er : phenyl that was heate

t3peiale WaR. addedsand Wtwssweﬁfea@@ad &N prefigeykatho Thersolids were
hevlested h@@hlﬁ@ Wltﬁ %e@é\% R6Rce hTiFD CF&?‘&% 10T§' &né le'egéwd crop of

were col |l ected filtrati on and washed

abet &t eA%RjQM%mbOft %"Sp!’f’étﬁf'abwewdﬁ@d & 19l @6@03 )é1 mixture of
r@éﬁ%b’etﬂero%ri’erﬁl thﬁlt \Wé(éjﬁéa‘téd £ fekpe! Tﬁl@%&tﬁ%\h&é héa%@ét reflux

brown solid [trate was concentrat ed
rigs f‘*dﬁféﬂ%@%ﬁ@%’sﬂﬁd PeHred hgtp hexepat eT%méolff@xa{ﬁ@ geliected by

FieRdn andhPashed Withadthy! %@bﬂa@b Wh&@n@% d%)’ 624 mg of 7-ﬂuoro 6-
filtration to give 1. 07 7-f| uor o- 6- met hoxy- 4-

dRehexd @rwefnsﬂfydm;?ﬂalnpmafb@@ﬁm@ eS| 2ebrawn $olid| | waflltrate was

SEInicéhtradted, Qh@ﬁéﬁd@%@'cﬂss@lved in ethyl acetate and hexan? was added
4-Chloro-7-fl u - 6- met hoxv- 3- gui nal i necar boni tri
he igsuitagt solld was collected by filtration to give 1.07 g of 7-fluoro-6- methoxy—4-

70)&‘0?14%911/&0“@501%1&’%43%9&@@ﬂis@'ﬁé}{&b@,ol% qui nol i necar bon
itrile ( 4 14 g of phosphorous

oxychl ori de was heated at refI ux for 30 mnutes then
concentrated in vacuo. RER§eA&SHSiSHINGS partitioned
bet ween aqueous sodi um Dbrcarbonate and ethyl acetate.
The organic Bzsieropsluctebanethour-3qninatingoarhosiilieat e,

fA hp@tecbf a%oF@G-Qﬁé’[%)@/tﬁgx&m 4td?hﬁird>-'39cft|n%ﬁhﬁcarb?mtnle (1.0 g, 4.59
Pur i f| cation by flash colum chromatogra

R 2ngr Hp et Phpsphorous @Wﬁvpﬂ%é@atf@ate aikepiex for 110 minutes
khed ByhceABaREah AbBus. MR ?ék‘i‘due%é’é’ béﬁ%ﬁor@%lbﬁﬁe&{ Aquequs sodium

4-chl oro-7-fl uoro- 6- met hoxy- 3- qui nol I necar
riicareenaie and efiigl acptate. (Thr igfganiciaygrwassdriast over FBCNENRD sulfate,
GRefd 4nd VonBahtrdibd 2orbio Nilichl-##  Purification by flash column

chromatography eluting with a gradient of 1: 5 ethyl acetate : hexane to 1 : 1 ethyl

acetate : hexane, provided 631 mg of 4-chloro-7-fluoro-6-methoxy-3-quinolinecarbo-
nitrile, mp 160-162°C.

MS 236.9 (M+H)+

Analysis for C41HsCIFN,O

Calcd: C, 55.83; H, 2.56; N, 11.84.

Found: C, 55.66; H, 2.84; N, 11.91.
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30 Found: C, 55.66; H 2.84; N, 11.91. -22 WO
2004/ 075898 PCT/ US2004/ 004904 Reference Exanple 6

wa 240475891 chl or o- 5- net hoxyphenyl ) am nol - 7- f | uPCDUS2008004904

hoxy- 3- qui nol i necarbonitrile A m xture of

4-chl oro-7-f 1 uoro- 6- net hoxy- 3-qui nol i necarbonitrile
(4.12 g, 18 mol) 5 2, 4-dichl oro-5-nethoxyaniline
(4.56 g, 24 mmol) (Theodoridis, G; Pestic. Sci. 1990,
30, 259) and pyridine hydrochloride (2.31 g, 19.9
mol ) in 45 nL of 2-ethoxyethanol was heated at 120C
for 3 hours then coole e rature. The

r aget, 4-D[bhldﬁﬂ'>-61rﬁétﬂo%@>ﬁeﬁyd¥éﬂﬂnd]q ﬂi!ﬁﬂ@—@%etﬁ@ﬂ} B)J?ﬁhmolmecarbomtnle
\Acar bonaftg_tcgnd stirred for tes. The

sol1d
MUXIEE PletCRIgrayy-TippiorG- Hleiwyﬁoqtmqu?%qu%@ (-t 9 18 mmol)
424@%1%@5%&@@%511.%@9639 24Qnmol) (Theodoridis, G.; Pestic. Sci. 1990,

T (- I bo
P S et o e TE 8 48 B e g oS s bvethanol
(Vbé'é‘héated\%wmﬁ?@ fcfrOG h@él%"iﬂa%@%agl%@éﬁ'roé’m(leﬁ%@ra%bc dTheCreactlon
oun

9“'?%“'6 Wf?) %QQP% i ﬁ@%e%?a?%'!“én bicaghopaie brirrer for g8 rn@}nutes The
34311@9<Qreie céhébtéti/ 6? GitteatidH | tB%rbﬁSéaff @93@' off 141;@ 4Ad|€hl25§d-‘£‘é $hethoxy-

enz roanl I ne

50*’@22' aé@*?% aﬂ%ﬁoméw fhox Wﬁ%@%ﬂ%@% 8Pt at e

(I-5RIOIS tﬂeorgegﬁ)om Yowrisadzansed (akHR20C for 20 45
test Iegtoroomtenperature This solid
@@J@BCFBE' 26‘8%?:“3 aP629 3 : 1 nixture of diphenyl

etded: C, 50.phenB.7AN, 88C. This m xture was heated at

45C rs then cooled and the solids were

EF&%nSCJPe%O-%y%h% 'Pd¥; washing with hexane and

di ethyl ether to provide 2.60 g of

6- benzyl oxy- 7-fl uor o- 4-o0xo0-1, 4-

di hydr o- 3- qui nol i necar B&frenge xamgle Lo>50C. 25 M 293. 1

(M H RebS2RAEErAIBOL4Dx0-1, 4-dihydro-3-quinolinecarbonitrile

6- Benzvl oxv 4-chloro-7-fTuoro-3-quinoli necarbonifrile
A mixtue gt rbenzyloxy-3-fluoroaniline (6.06 g, 27.9 mmol) (US 5,622 967) and

Gethy Qéﬁb@fﬁetﬁyléhé&@yﬁm%cé’cé@' (1-5;0‘8’ Q :EU/ g rnﬁhmﬁ? Wds kLSBT I°C for

onitrile l) 10
pﬂ%@w&ﬁsotﬁ%n ssze)ng% (O FaoHE taper e ea hﬁtsoma@ adged in pprtions to a

heour m)&tmerbf@wh@ﬁyltelt@re&phenw aepuseCThdid @R Qab@Rated at 245°C
treated with ice cold aqueg
for 3 hours then cooled and the SO|IdS were collected by filtration, washing with

hexane and diethyl ether to provide 2.60 g of 6-benzyloxy-7-fluoro-4-oxo-1, 4-
dihydro-3-quinolinecarbonitrile, mp >250°C.
MS 293.1 (M-H)-

Reference Example 8

6-Benzyloxy-4-chloro-7-fluoro-3-quinolinecarbonitrile
A mixture of 6-benzyloxy-7-fluoro-4-oxo-1,4-dihydro-3-quinolinecarbonitrile (645 mg,

2.19 mmol) and 10 mL of phosphorous oxychloride was heated at 115 °C for 1.5
hours then concentrated in vacuo. The residue was treated with ice cold aqueous
ammonium hydroxide and the resultant solid was collected by filtration. Purification

by flash column chromatography eluting with a gradient of 1% ethyl acetate in
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amoni um hydr oxi de and the resultant solid was
collected by filtration. Purification by flash colum

w@ booaseiseyr aphy el uting with a gradi ent of 1% BPCTYE2004/004904

acetate in -23 WD 2004/ 075898 PCT/ US2004/ 004904

hexane to 6% et hyl acetate in hexane, provided 284 ny

of 6-benzyl oxy-4-chl oro-7-

fl uoro-3-quinolinecarbonitrile, np 159-160C. M5 313.13
(Hékbhe to A%'vléw scdiae uﬁhak&{écbﬁ\l?e@dfvz@adng%f erer%ro%gar ~chloro-7-

2
Hom- Soinolinstaagite p T50F60%3, 2%
4Ms11§1er13 -(WrH)Hor o- 6- hydr oxy- 3- qui nol i necarbonitrile

8&) Bgﬁl‘ﬁ'&ctéﬁq‘l%go 7-fluoro-3-quinolinecarbonitrile
(G’aé’d ng, 62184,8108; N, 880, 1 nL of thioanisole in 12 nL
tri c was heated at reflux for 9
ﬁi %’h@%gggﬁc’gﬁr’\g i n vacuo. The residue was
treated with ice water and then basified to pH 9-10

by the addition of aqueous ammoni um hydr oxi de. The
resultant solid was col& le £y ati on and washed

with diethyl 4ecchl@ro-7 Th@rofd hydrétyes- éémmcsﬁgo%méed With
cetate. The organic

10% et h I n et
|%g“‘3 2&0 63&?(5’?&'&%‘%61"%5‘(‘5""#?” Of%ﬁ%'adm%a'@@ﬁ@éﬁt@@@ efng, 2.34
|mmv;acatma 1 rhl&of g6 arstae vmz aArer nefLiorbddetic bR o4 héhted at reflux
n n|t|aII % this materlal was di ssolved in
5'b % ﬁ@PH%? Al Fﬂ“feee% ed Ig vaeun el EEPSIyE SYaseiieated witkiigs wafer and
ghén bBuifiEd It@qil—l om by fharsbdiaonh qu%@BhﬂﬁinW)hydromde The
ent of hexane to jncreasi

TrIE sl Wemorlleaiest B 6l bion s washes| WEh Gwimb Shenolhe ftrate

Ivveseéhbelctea!%trﬁi @%@ﬁaﬁaﬁi’ﬂ?% &59 d88tz8. The organic layer was dried over
4-chl oro-7-f ui noli necarbonitrile

AL Sfat Its5st énct Rﬁf ntr%&%gwg}ﬁ@q JheeBrueMARzOMbined with

Gad edlid @Dtaﬁfédgﬁmalw ahd 8Ris btedd il dlsgévé'_ooir'ln@/o thethanol in ethyl
06. Reference Exanp

@Ceﬁﬁ%% 2gd @%éf’rtz?éféwnfo sliga osl Pugiicationi Wefi@ashb‘émvmﬁ igheomatggraphy

Eellﬁfﬁgfwﬁél@fédﬁgnt of hexane to increasing amounts of ethyl acetate in hexane to
hIoo?qu dr oxy- 3- qui nol i necarbonitrile

451; 'Qse ﬁ?ﬁiﬁ‘% PWW&%@%}W Bﬁoefpﬁrqh@r?ﬁg‘womﬁ hydroxy-3-

]quﬁ%hﬁ@@irborﬁtﬁlé ﬂ{p’bam*’c( 153 ng, 3.32 nmol

MS 220.9 (M-H)-

Analysis for C4oH4,CIFN,O

Calcd: C, 53.96; H, 1.81; N, 12.58.

Found: C, 54.23; H, 2.02; N, 12.06.

Reference Example 10

4-Chloro-6-ethoxy-7-fluoro-3-quinolinecarbonitrile
To a 0°C mixture of 4-chloro-7-fluoro-6-hydroxy-3-quinolinecarbonitrile (185 mg, 0.83
mmol), triphenylphosphine (392 mg, 1.49 mmol) and ethanol (153 mg, 3.32 mmol)
in 15 mL of tetrahydrofuran was added diethylazodicarboxylate (260 mg, 1.80
mmol). The reaction mixture was kept at 0°C for 45 minutes then stirred at room

temperature overnight. The reaction mixture was concentrated in vacuo and purified
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in 15 nL of tetrahydrofuran was added
di et hyl azodi carboxylate (260 ng, 1.80 mmol). The

WO e@an7ses mi xt ure was kept at OC for 45 m nut eBCT/HB2004/004904

stirred at room tenperature overnight. The reaction

m xture was concentrated in vacuo and purified -24 WO
2004/ 075898 PCT/ US2004/ 004904 by flash col um

chromat ography eluting with a gradi ent of 1% et hyl
Qﬁeﬂ@xecélﬂmnh%@ﬂﬁt®%p$:% @MPH witA €4 gjrﬁdléﬁ‘t BeAaN&tHyP acetate in

provi de 4-chl or o- 6- et hoxy- uor o-

dl??‘ﬁ?ﬂ it e2hr BbMt ePpipie 'rmslewsa 1e6rovils $shlow-¢-eiigyy-7Hluoro-3-

@uﬂioﬁﬁée%rﬁ&ﬂn@mﬂ%%%% cd: C 57.50; H 3.22; N,
Found 57.24; H 3.41; N, 11.09. Reference

é&%&ﬁﬂ 8 (WrHp

%ﬁa(y%ts‘?o:%ﬁhL@lFﬂlzé met hoxyphenyl) am nol - 6- et hoxy-7-fl u
ro- 3-qui nol rnecarbonitrile Follow ng the procedure

d?a|¢?ef%r5gn@% HedaddoNe 16.18a i xture of

4:OQ,hao¢05762@t|.h@wp7\r 1f lpgor o- 3- qui nol i necarbonitrile

(197 ng, 0. 78 'mmol’), 2, 4-di chl or o- 5- net hoxyani |l i ne

(220 ng, 1.14 mmol) and pyridi ne hydrochl oride (120

mg, 1.04 mmol) provi dqﬂefe,%fngggxaﬁ]g@sﬂ coI umm

chromat ogr aphy el utin radien

di KR 4rdigklprs etlapxmheml)mne]: Tathqw-mﬂuqsoﬁrmmlheaaﬁbonltrlle
]ngﬁomg%e ‘ﬂ)Tchfeauﬂa & RETLRNIBs \'EEX%EBOB(YQ Prﬁ%’cWeQ éfmf Bl%ro(% ethoxy—?-

et hox uor o- 3- qui nol i necar boni tri

I@EOKD%“QG'nPMQQ?r%ﬁ‘ﬁT”?s (197 8y, @1@341%9%mﬂﬁhlercs&n@@\oxyamlme
g@b@ th, q: 145ﬂm8§ enlii1 p{ﬁdlﬁé hych‘ocﬂl@nd]ez(f 2040y, RO EhimdB: provided, after

flagh p_cojyrm (ghqujp@}ogr.aﬁ@y W@ggﬁgh\gﬁy@) gradigst -of dichloromethane to 1%
GnEBAMLY dibhfororhdnamd, ek g of2(2,4-dichloro-5- -methoxyphenyl)amino]-6-

i perazi nyl ropoxyl - 3- U|noI|necarbon|tr
Eﬁﬂtrﬁ)oxy- -quo¥o-)3pqu1r§)ol|n)e/carbon?trlle mp 184-186°C.

ﬂméaosbkgﬁmmpoxy] 4-[ (2, 4-di chl or o- 5- met hoxyphenyl ) a
m noj - 6- nmet hoxy- 3-qui nolinecarbonitrile (656 ng, 1.40

rﬁcﬁﬂ'})slSafﬁaCsabm%Ns@mQj@H(leo ng, 1.40 nmmol) in 4 nL

a1k e Wb iIpey @ZiN)gowas heated at 80C for 20 h. The
reacti on mxture was concentrated in vacuo and

gaunilt € o0 83BN, 40991 acetate and 30 saturated
aqueous sodi um bi carbonate. The organic | ayer was
washed with brine,

Example 1
4-[(2,4-DichIor6-5-methoxyphenvl)amino]- 6-methoxy-7-[3-(4-methyl-1-

piperazinyl)propoxyl-3-quinolinecarbonitrile

A mixture of 7-[3-chloropropoxyl]-4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-
methoxy-3-quinolinecarbonitrile (656 mg, 1.40 mmol) and sodium iodide (210 mg,
1.40 mmol) in 4 mL of N-methylpiperazine was heated at 80°C for 20 h. The reaction
mixture was concentrated in vacuo and partitioned between ethyl acetate and
saturated aqueous sodium bicarbonate. The organic layer was washed with brine,
dried over sodium sulfate, filtered and concentrated in vacuo. The residue was
purified by column chromatography eluting with 30% methanol in dichloromethane.
The fractions containing product were collected and concentrated in vacuo. Diethyl
ether was added to the residue and the light pink solid was collected by filtration to
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dried over sodiumsulfate, filtered and concentrated
in vacuo. The residue was purified by colum
w@ booaeseyyr aphy el uting with 30% net hanol in  PCT/US2004/004904
di chl oronet hane. The fractions containing product
were col l ected and concentrated in vacuo. D ethyl
et her was added to the residue and the Iight pink
solid was collected by filtration to -25 WO

2064dé T66 Y89 RTBY:Y? QK2 AQKENso- 5%@%2@%59 elﬁﬁn&]Yéi%etr@&yJ-[a-
(4[nge%hﬁ 1-p|peraglrn$|)psropr>roextyrg q%ﬁmo?né’ca?'bonltnle mp 116- 120§CY, MS[(ES) m/z

(o BBy R-(Wh).per azi nyl ) propoxy] - 3- qui nol i necar boni tri
le: nmp 116-120C, Ms (ES) mz 530.2, 532.2 (Mtl). 5
Exanple 2 4-[(2, 4-Di chl oro- 5- net hoxyphenyl ) am nol -

5 7-[3-(4-ethyl-1-piperazinyEygmgieexyl - 6-
3 i

i no] 6 met hoxy 3- m@m@-e@m:mrfsdmﬂ@ (3 509, 7 50

sodi u . .
AR, AT i FeBIokaronerg -l o ighlpT Sty ey haminol-6-
CheBbkyy$- qﬁtrubﬁiecaﬁﬁ)nhmat(@ctogt 780 rhrbl), 290chumT|Ba|de (112 g, 7.50

concentrat eg in vacuo

10| eacb gﬁ%m[r@e‘ a%mﬁ‘y@imz‘%@t%‘f‘ °£ﬁtﬁ‘v§amly&9\éumethyi ether was
awamust satem Ufﬁr} L‘ZOCl?F D aésotior hﬁ.x}j@é%{)ﬁ @ohcgieymﬁétte\daﬁ; vacuo and
M Sa gqueous, sodl um DI car bona
R Bet b ¢ hE el g s ot POHSQE J0sh bicarbonate. The
farbarit efennds mentmgtat@mrmdm@@ust %cﬁbr:ﬁwdceﬁb&ﬁte iefowed by
ue_ a I1te SOl

5.
(]:Qﬂn (gqeéiuom sediy f;—zts llie6edp§rg€q:qj}ge&tr§9d va(cggo)glegwl etherwas
15 Jadded té 1 eBldoe %8%%%%3@%‘?@5& rargche] by7ﬁ|{r§ncﬁ14toqirwdje 1.80 g

per azin

Sy 1. ARG RSHREYBRIH -y 1-piperaziny)-
W&p&@ﬂ&mé\fﬁo@@hu1ﬁi)lme5érﬂ>oﬁitrlle Shfp 4IOQM13119C RE EE8IMhe 544.3,
% 2 4- Di chl or o- 5- met hoxyphenyl ) am nol -

41@\94( v 7-12-(4-nmethyl -1- piperazi nyl)ethoxyl-3-g
ui nol i necar bonitrile Prepared according to the nethod
used for the preparation of Exanpl e 1 by the reaction
of _Example 3

7-[2- cdakzmqm:m@poyé nfétﬂ&(@plfbn@&hinm-@' PefRkReA - pARHy)-m

i no] - 6- net hoxy-3- 25 g |noI|necarbon|tr|IeIand
D : ) HO

N- net hyl pi per a2|_ra dla}
Hr8patel Mbbbrdl@(ﬁﬁmeeméthod used for the prepara‘uon of Example 1 by the

nmet hoxypheny
7'e%éé|0(1 pra—[%ﬁh?ciroﬁiﬁgg 42[@1%% [Oﬁqufgypeth@xyphenyl)ammo] 6-methoxy-3-
25  quinolinecarbonitrile and N-methylpiperazine: mp 165-167°C; MS (ES) m/z 516.0,
518.2 (M+1).

20

Example 4
4-[(2,4-Dichloro-5-methoxyphenyl)aminol- 7-[2-(4-ethyl-1-piperazinyl)ethoxyl- 6-

30 methoxy-3-quinoclinecarbonitrile

Prepared according to the method used for the preparation of Example 1 by the
reaction of 7-[2-chloroethoxy]-4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-methoxy-3-
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30 met hoxv- 3-qui nol i necarbonitrile Prepared accordi ng
to the nmethod used for the preparation of Exanple 1 by

WO ha4/07389%t | on of PCT/US2004/004904

7-[ 2-chl oroet hoxy] -4-[ (2, 4-di chl or o- 5- met hoxyphenyl ) am
I no] - 6- met hoxy-3- -26 WO 2004/ 075898 PCT/ US2004/ 004904
gui nol i necarbonitrile and N ethyl pi perazi ne:

101-105C, M5 (ES) mz 530.4, 532.4 (Mtl). Exanple 5 5

Zyirchindedpberiritey andON-aeHyipRerahesthp 801-105°C; MS (ES) m/z 530.4,

%S%EAH@ -7-f(1-met hyl pi peri di n-4- yI)rrethoxyI 3-9
ecarbonitrile To a sol ution of

4-[ (2, 4-di chl or o- 5- net hoxyphenyl ) am no] - 7-f | uor o- 6- et
hoxy- 3- quinolinecarbonitrLI%nI6 0 ng, 1.53 nmol) and

1- et hyl pi peri di ne- 4- net ha# ng, 3.06 mmol) in
10 nmk{(@4-Dichidtods-nethox)dHengmarhide]- tmdBoky-nad -rAstfdiperidin-4-
sodi um 10 hydri de 62t ‘35_9 06 mml I ni portions.

After 45 mnutes t poured into

SEd us akeldticro dbung- RQQ&]’l@W@I&’Eme heﬁyn)érhilnepmedsroldimethoxy-3-

m nutes t fﬁ‘% IIec |Itrat|on

r i Y0ee Qg (§90da0n -5 BEw heen %IHY'B'F?%%@? éﬁﬂ%}hamol (395

ehyl 3.08 ranbl)l i 1grrﬁ|glloeN r\pamﬁe%wretm@ﬂﬂle dtn35°c was added sodium
i ¢chl og%‘% to 2%% nmet hano| di chl or onet hane.

ydpige Amab iy PORPRR rAf]?ﬁré@ rgiaytesdae repahen mixture was
4pc{u(‘é’d lﬁtdiséibﬂa‘t&di)sdﬁldkﬁ bicarbonate. After stirring for 15 minutes the solid was

t hoxy met hyl pi peri di n- 4-
R sl b Rette ARSTRA 1 ash BBmORemeigraphy.
Sty (AR Grafetyst 5% theRbIHC BibRHethakh g&»}l&@% methanol in
g@clzrﬁ%brrg‘th%seéé%?t%glﬁofgWig'gdiegylaﬁngﬁggrévidgg 39Fé) qug]; of 4Cf(2 4-dichloro-5-
%éﬂwaxybhaﬁﬂkdrﬁih@]-ém&ﬁ{di YR eS| IbRBtMAl4~yl) methoxy]-3-quinoline-
6 met haxv Z):écéé(#oget hy i peridin-4-
%/r” necarbonltrlle 25 A mixture of
SNISIS@mﬂ‘UwHH de (128 ng, 3.2 nmmol) and
P ee nol (180 ng, 1.25 mmol) [ EP
O%rg@\%gf) ?:H‘i% Cﬁﬁ_N“g)P I\(Pé | met hyl f or nami de was heat ed
8¢aldd,0658)21]I-IfBJBHéN1tOt;c'36 henyl ) 1-7-f1 - ot
met hoxyphenyl ) ami no uor o- 6- e
hﬁé&@’% é %ﬁgdﬁl a8 F trile (200 ng, 0.51 mml) was
added and the reaction m xture was heated at 135C for

5 hours. Over the next 4 hours an additional 128 ng of
sodi um _EL.a_m_M

4-[(2,4-Dichloro-5-methoxyphenyl)amino]- 6-methoxy-7-[2-(1-methylpiperidin-4-

ylethoxyl-3-quinolinecarbonitrile

A mixture of sodium hydride (128 mg, 3.2 mmol) and 1-methyl-4-piperidineethanol
(180 mg, 1.25 mmol) [ EP 0581538} in 5 mL of N, N-dimethylformamide was heated
at 110°C for 1 hour. 4-[(2,4-Dichloro-5-methoxyphenyl)aminc]-7-fluoro-6-methoxy-3-
quinolinecarbonitrile (200 mg, 0.51 mmol) was added and the reaction mixture was
heated at 135°C for 5 hours. Over the next 4 hours an additional 128 mg of sodium
hydride was added to the reaction mixture at 130°C. The reaction mixture was
partitioned between ethyl acetate and water. The organic layer was dried over
sodium sulfate, filtered and concentrated in vacuo. The residue was purified by

preparative thin layer chromatography, eluting with 20% methanol in
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30 hydride was added to the reaction m xture at 130C.
The reaction m xture was partitioned between et hyl

waceesarsdand water. The organic |ayer was dri ePICDUS2004/004904

sodium sul fate, filtered and concentrated i n vacuo.
The residue was purified by preparative thin |ayer
chromat ography, eluting with 20% net hanol in -27 WD
2004/ 075898 PCT/ US2004/ 004904 di chl oronet hane to

m'mwrdmeﬂ%en@ wrbvide 105 mg of 4-[(2,4-dichloro-5-methoxyphenyl)amino]- 6-

a7 e R RRE R o B HopP s ARy e, 1 8Br191°C.
IMB@&B!’J@Y(MHH)*-G nmp 190-191 C M5 515.19 l(MgH)-IC-:
?g‘aalé\%?slfsﬁr %ﬁ'hg%??é%g%&%s ;:oang: H%O 52. gg;CH; 5. 57

NCaldd). G458.63;a8.68 N 1a/50. 8 are obt ai ned anal ogously by

?%Qﬁehhgg@g@’m §O§4and the corresponding

(2,4-D chl oro- rret hoxvphenvl ) am nol - 6- met hoxy-7-[ 3- (1

er |
e A 5' RE5 Chigingd anplogRpsly fveihe ypsthag of Exemplge and the
seespdfhgalctiol+) 15 Exanple 8 4-f
(2, 4-D chl or o- 5- net hoxvphenvl) arri nol - 7-f
(1-ethyl pi peridi n- 4-yl)met hoxyl -
nmet hoxyaw nol i ne- 3-car boni E karhgeﬂVP 192-195C;, Mass

’thvl;plmefid{n-4-

44(2 2(

4 met hyI pi per azi In %propoxv]qk;,unollne 3I cark/)Ac\)nltrlle ;
pr.opo V% ui nol i ne-3-carbonitrile m xture o
bl e

B OSRECAoXEBIdny| ) ami no] - 6- et hoxy- 7-fl u
oro 3-quinoline- 25 carbonitrile (200 ng, 0.49 mol),
3-(4-net hyl - pi perazi n-1-yl) propanol (155 ngy, 0.98
nmol ) (WD 20047212) and soéi@ﬁp-ﬁ.\éil ride (196 ng, 4.6
M0 I4)[(2, B-ChcHibro B mbthbiy e AT hyih 6107 - TRBHARiYaRIiM29h B trky]-6-

125C tor 3 hours. The reaction m Xture was
methoxyquinoline-3-carbonitrile

MP 192-195°C; Mass spec. 515.2 (ES +)

Example 9
4-[(2 ,4-Dichloro-5-methoxyphenyllamino]-6-ethoxy-7-[3-(4-methylpiperazin-1-

yl)propoxylquinoline-3-carbonitrile

A mixture of 4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-fluoro-3-quinoline-
carbonitrile (200 mg, 0.49 mmol), 3-(4-methyl-piperazin-1-yl)propanol (155 mg, 0.98
mmol) (WO 20047212) and sodium hydride (196 mg, 4.6 mmol) in 5 mL of N,N-
dimethylformamide was heated at 125°C for 3 hours. The reaction mixture was
poured into saturated sodium bicarbonate and stirred for 1 hour. The aqueous
solution was extracted with 10% methanol in dichloromethane. The organic layer was
washed with brine, dried over magnesium sulfate and concentrated in vacuo. The
residue was purified by preparative thin layer chromatography, eluting with 15%
methanol in dichloromethane. Trituration with hexane provided 116 mg of 4-[(2,4-
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poured into saturated sodi um bi carbonate and stirred
for 1 hour. The aqueous solution was extracted with

waossoesbenol i n di chl oronet hane. The organi c PEH/E82008604904

30 washed with brine, dried over magnesi um sul fate and
concentrated in vacuo. The residue was purified by
preparative thin |ayer chromatography, eluting with
15% nethanol in dichloronethane. Trituration with

hetetadre- aammodmeh%rﬁﬂom ethok{-2-[3-(4-miBh Wb 82410/ RSsbxy]-
PCT/ US2Q04/ 004904

B 5~ BRI AR HIY PioUA ST 180 dBRIRG G- [ 3- (4- et hy
|I‘{2!Si5ﬂ|2@Z(I\A1H)= yl) pr opoxy] qui nol i ne-3-carbonitrile as

aI| tbro 37-138C. M5 542.0 (MH)
fé’rP ﬁgﬁ@és 0.6 H2O 5 Calcd: C,

5@alé&2,cj-58.50,84,,5.8>4,r\@22.@1. Found: C, 58.31; H, 5.71,

12.43 0
DL‘{U('% étﬁ'gﬁﬁg%of%hrégﬁéxyphenyl ) ani nol -
6- et hoxv-7-[ (1- net hyl pi peridi n-4- 10
yl ) met hoxyl gui nol i ne- 3- carboni ﬁri le A mxture of
4-1(2, 4-di chl or o- 5- rrethoxx%@@%ﬂi—%m noj - 6- et hoxy-7-flu
or 0- 3<[U-DPhicE-5- rﬁ@th@%hémvliamnﬁcﬂo@etmwﬁ réﬂm@tmlp)pendm-4-

1- met hyl pi peri di ne- 4- net hanol 188ng .98 mmol) (WD
20047212) and sodi onjtri} mml) in 5

A rmfduN; Nf melofr@w‘ﬁéth@@/pﬁ@ﬁylﬁﬁﬁﬁcq% étho%@uén@% duinoline-
hour s. %C{S)eactl on.m Xt

SR ErEG G TPl cemaup eel ned-efazoin e, mo, 0.98
Trhmos)qud 200572109 érﬁpmﬂumynyﬁhhé r(e@e ﬁ@, 4\@%&9) \m BhnL of N,N-
nd drledlnvcg 1)2%& gl)_urlfl
Bl AT s e G VIReE ogF SphoutSel i 1 RECn, Fiure was
J@Mxé@iﬂ@%turat@d s@ldmhi ch@FB%InBﬂa?@rAd Beifréa IT%H i ma;uw t‘lghe solid was
rovid 0 i chl or o-5-
ncé)ﬁﬁgé%g éﬂ '?E paF)d [dﬁléé %‘{E}?yppfrﬁ\@rqomi Mg _purified
ydy) n@{eb@é@ﬂrequmol Ia?@r 3chz&n§@ l%@:hyt rélbﬁhgaswiiﬂ'l | nsi%t methanol in
solid, nip - C. ?1 Anal y
Sigipatrsianes st b deshEathetpraiiei mg ot i 4xiehioro-s
hﬁeﬁ&@xyph@ﬁwydﬂnm@ﬁ SthoRp7- [M»—méthﬁl%;pehbmmyl)'kﬁetho%umohne 3-
Exabng) 11 .
carbonitrile as a light brown solid, mp 182-186°C.
MS 513.0 (M-H)-
Analysis fdr CZGHQBCI2N403 -1.4 Hzo
Calcd: C, 57.76; H, 5.74; N, 10.36.
Found: C, 57.65; H, 5.43; N, 10.15.

Example 11
4-[(2,4-Dichloro-5-methoxyphenyl)aminol-6-ethoxy-7-[3-(4-ethylpiperazin-1-

vl)propoxvylquinoline-3-carbonitrile

A mixture of 4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-fluoro-3-quinoline-
carbonitrile (200 mg, 0.49 mmol) and 3-(4-ethyl-piperazin-1-yl)propanol (241 mg,
0.98 mmol) in & mL of N, N-dimethylformamide was heated at 125°C for 5 min.
Sodium hydride (60%) (98 mg, 2.45 mmol) was added and the mixture was heated
at 125°C for 1 hour. Additional sodium hydride (98 mg, 2.45 mmol) was added and
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4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am nol - 6- et hoxv-7-[ 3-
(4- et hyl pi perazi n-1-

wQ kgopoosexy] qui nol i ne-3-carbonitrile A m xtur ePOFf/US2004/004904

4-[ (2, 4-di chl or o- 5- net hoxyphenyl ) am no] - 6- et hoxy-7-fl u
oro- 3-qui noli ne- 30 carbonitrile (200 ng, 0.49 mol)
and 3-(4-ethyl -piperazin-1-yl)propanol (241 ny, 0.98
nmmol) in 5 nL of N, N-dinethylfornmam de was heated at

1R6 Ghikiare ﬁaﬁimated&ldimhydﬁi Hbeird. 6IHY) re(a%rf'rﬂmxt@re“\ﬁas cooled to
he m xiiure was, heated at

t
PR L Pered T el Bg Rt g hapaiepaid stired for 1
riok.) Thesaqadoedsalimibn wad e)(ﬁ&&ﬁ%tﬂﬁﬁ%ﬁ]ethanol in dlchloromethane

/ US2004/ 004904 e m x s, heafed at 125
ﬁ}T? B'}gén'cfﬂéerr"é%stf’f'%cﬂ v%@a@o@*iaom%n r?t?én'ﬂ vacuo. The
tresipes aay merumwbpmpe@tuvatm &@éwémbmétogfébhyﬂdevelopmg with 12%
bi Ctﬁ%b nate and e aque

nQd omq gldr\};maﬂoriwgg mﬁtlwég er ,aﬂd hexane provided 146
dh% hof of- pz:atdmma rﬁbmowpg]t@nylyanhuaaqea-emQSy-dr[@,wew@rperazm 1-yl)-
sodi um su oncent r cuo
Pl s BB ByPo g SBh P A T 1 PR 8P .
qvlsmatao(g/naphy, devel oping with 12% nethanol in

chl orfonggapgggz%érl t1%ﬁt¢on wi th diethyl ether and

4c41€R, 8: ﬂxMIwm(ﬁNTﬂUMXyphenyl ) am noj - 6- et hoxy-7-[ 3-

4 et,h
%% Zﬁd’flzah%‘ %‘ gé)@onltrl le as a |ight brown
SO|Id np 127-130C. Ms 558.3 (MtH)+ 10 Anal ysis for
C28H33C12Ns3 - 1.5 H20 | cd 57.44; H, 6.20; N,
11.96. Found: C, 57.44; M&N 11.79. Exanple 12
15 4-f(2.4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(1-methylpiperidin-4-
(2, 4- Di chl or o- 5- net hoxyphenyl ) am_nol - 6- et hoxy- /-1 3- (1-
met hyl pi peri di n- 4-@#&@&&}&'—3@3«!@@%@—@” carbonitrile
AN mhixiued g)f qf-[|(2 ,4-dichloro- 5hmethoxyphenyl)am|no] -6- ethoxy- -fluoro- 3 qumolme-
4- 4- or o- 5 nmet hox
SRR KO MaC OdSr B b & 7B DB RS ENahi54 m.

.94 nirodlny | ind5 piLper NdNrwﬂn)aﬂfymﬁmhdé Wed Heted & %"c for 5 min.
m de was heat

yl f or
Sl byie 6008 Jig. S8R Gy kes e 60 Teommige was heated
QatésthF(m%rM ML . Ad@iﬂ%haa@ddnhhmyaagaé l@@@n‘}gaﬁ fsaﬂﬁneq waé added and
or r n sodi u ride
%‘% SN yvaa&@ %&ﬁ % 26 f%{ R GHSc ALreRaton, Bt g cooled to
1r3bfa feRiperattreUdrit pdited rige cdat@bted stidiing bivarosrard 8Ad firred for 1
room t era.tﬁre and ured into saturated sodjum

%y bUaPECRiEevas Feltpctest Weshedyfith walsr sne drisdtiar@cuo. The
Wasida® Wae puelid WapleBdratilé hinilyer citBshatbighfhy! Ve with 15%

Trﬂgthanol in dichloromethane. Trituration with diethyl ether provided 146 mg of 4-
[(2,4-dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(1-methylpiperidin-4-
yl)propoxy]quinoline-3-carbonitrile as an off-white solid, mp 148-151°C.

MS 543.2 (M+H)+

Analysis for CogHa,ClLN,O3 — 1.8 H,O
Calcd: C, 58.39; H, 6.23; N, 9.73.

Found: C, 58.40; H, 6.16; N, 9.64.
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25 residue was purified by preparative thin | ayer
chr omat ogr aphy, developing with 15% nethanol in

walc@hlonisesret hane. Trituration with diethyl ethrCT/US2004/004904
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provi ded 146 ng of 4-

[ (2, 4-di chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy-7-[3-(1

- met hyl pi peri di n- 4-

yl ) propoxy] qui nol i ne-3-carbonitrile as an off-white

solid, np 148-151 C. NB 543 iéM$0+ 30 AnaIyS|s for
.9 : C 8. :

9. 73. 3 LOLTTAS
2004/ 075898 PCT/dIMQﬂH‘/I%%UInEKﬁrBJCQrbbaItHIe

oh s S AL Al or S BGRER R eeng uoros-uinane

g¢arn@1|ilrlnae(269w baigirhimhbl) %né\zr(nxhéthﬁ 10;f)|perazmyl)ethanol (141 mg, 0.98

PR Igh BT . o BOBARIE Pa0benb to 100 Syapgium hycrice

aeaYD- ((196 ey, 9 mAmelh W&l‘sadddéyﬂ uhqidmml arldléhk Mikture- W heated at

%)fg’oﬂ ml‘l]r]sm“gger e 8t|o’\rli rgl 12 E}g@rpgf gtgjnmﬁ%;eera%e?da%do freated

aglitte @5i mchﬁr\NateﬂST thistthre was(tsufredwanszhmtr@d Hie plehfiate was
for our ct| nmxture cooled to ro

CétPg’t W?é‘egnveﬂ'ﬁt WaEF aad SRPHHD YBoUR. T3P TReldkis Wapruiified by flash
mtomirun ehmt@gmpﬁhye @ldnag withhp gisslient BESBI @eihBhblah QlichtFomethane

ﬁi?é me @om%gﬂqrpm%nsﬁﬁggﬁpnndw& Ig%ﬂnyll gth\é?gyo(\)/ided 123 mg
Cdsfr oma[l(ngrd&mtDjo 5&hebthbi}@hémilhnﬂn@¥@él'h6i¥ 7-94-(HetBl-hfRlazinyl)-

5% h
PR b pan SRR ROt BRHAT
pMe\3 3dex)( l\/l:ﬂ-ﬁﬂrg of

4~ di.ch nmet hoxyphenyl ) am no] - 6- et hoxy-7-[ 2-
(ﬁ'geﬁéé%'ﬁﬂ’ b%*i@%&‘ gz. nyl ) -

eChioa:y C058.87) H re5B8N;asoni trile as an of f-white solid,
141-1 MtH) + Anal ysis for
Eé%g%’é}ﬁéﬁg&?%%%% 87; H, 5.51; N, 13.20.
Found C, 58.48; H 5.45; N, 12.95. 20 Exanpl e 14 4-f
(2, 4-D chl oro-5- net hoxyphg% Hm nol - 6- et hoxy-7-f2-( 1-
nmet hyl pi peridin-4- yl)eth i ne-3-carbonitrile
A m &{(aeDiohlorb-H-tridtHbx8phenyl)amino]-6-ethoxy-7-[2-(1-methylpiperidin-4-

[ - 5- - I 3-
|ng|h! (n)rG? >- et hoxyphv?)g}lhlo)xalqumoﬂme 3%ta|%%XXrlle fluoro-3-qui

A mixture of 4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-fluoro-3-quinoline-

carbonitrile (200 mg, 0.49 mmol) and 1-methyl-4-piperidinethanol (140 mg, 0.98
mmol) ) in & mL of N, N-dimethylformamide was heated to 100°C. Sodium hydride
(60%) (162 mg, 4.05 mmol) was added in portions and the mixture was heated at
125°C for 3 hours. The reaction mixture was cooled to room temperature and treated
with 25 mL of water. The precipitate was collected, washed with water and dried in
vacuo. The residue was purified by flash column chromatography, eluting with first
dichloromethane then a gradient of 5% methanol in dichloromethane to 30%
methanol in dichloromethane. Trituration with diethyl ether provided 121 mg of 4-
[(2,4-dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(1-methylpiperidin-4-yl)ethoxy]-
quinoline-3-carbonitrile as an off-white solid, mp 174-176°C.
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carbonitrile (200 ng, 0.49 mmol) and
1- et hyl - 4- pi peri di net hanol (140 ng, 0.98 25 mmol)) in

WG 200/07f89N, N- di net hyl f or mam de was heat ed t o RODTS2004/004904

10

Sodi um hydride (60% (162 ng, 4.05 mol) was added in
portions and the m xture was heated at 125C for 3
hours. The reaction m xture was cooled to room
tenperature and treated wth 25 nL of water. The
piscaeitt @+di)was col | ected, washed with water and dried

vac |due was purified by flash col um
cﬁh% %@Fﬁ%ﬁ@n B8ting with first 30 dichl oronet hane
t Galod:aCgéadb;ents. of;, Np%Oest hanol in di chl oronet hane to

@qwgﬁtgfﬁgl 6$%€P§BBQ%ggeLga2$.4Trituration W th

(2 4-di chl or o- 5- nethoxyphenyl)an1no] 6-et hoxy-7-[2-(1

- et hyl pi peridin-4-yl)eth
qui nol i ne-3-carbonitrile 3§Zgﬁu%$§-mhite solid, np
174- 17602 4-BithMR-Z064n k(D REE | BRATHIYS2 AN 4984 4-phbpyl-1-

529.1 (MrH) + Anal ysis fo H30C12N403 d
6125H5713R¥—2E@7\AM&M—%—3400 Ingine Ca'"F,584

NPrepBredSaccodirgk &MHee mbthod used for the prepara‘uon of Example 1 by the

6re%é%%9%—%]f@5rggaﬁgﬁf4gﬁ% %-pdh c%nc}{fo metrploxyphenyl)ammo] 6-methoxy-3-

P uledliaBEaTiBONiPiIleD ROY YIN-plo@ipipsrhiing.C mpboni1onid; eMBr Gr8Y 8z 558.2,
%%%féﬂ@n% to the nmethod used for the preparation of

by the 10 reaction of

7-[ 3-chl or oet hoxy] - 4-[ (2, 4-di chl or o- 5- net hoxyphenyl ) am
i no] - 6- net hoxy-3- qui nolinecarbonitrile and

N- propyl pi perazine: np 97-101C, M5 (ES) m z 558. 2,
560.2 (M+l). -32 WD 2004/075898 PCT/ US2004/ 004904

What is clained: 1. A nethod of providing
neuroprotection in a patient followi ng a
cerebrovascul ar i schem c event conprising providing a
therapeutically effective 5 amount of a conpound of

. the formula C / d ~I
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HNOw ROI CNO/ N RN(CH2)n wherein: X is N,
CHnis an integer from1-3; and 10 Rand R are

wo nabefpemsgent | y, alkyl of 1 to 3 carbon atons, BETUS2004/004904

10

15

20

pharmaceutically acceptable salts thereof; with the
proviso that when nis 1, Xis not N 2. A nethod of

i nhibiting neurological deficits in a patient

following a cerebrovascul ar ischem c event conprising
pvewi iglicrémed:t her apeutical ly effective 15 anount of a
compound of the forrula d C a~~Me ;z | HNROI L
CNON R NX (CH2)n wherein: Xis N, CHnis an

i nt egeﬂx fmeimadl 3f prdlidy Rne@dproRotioe iimd@peﬂ%ﬂ%ﬂﬂfbllowmg a
al k 1 carbon atons, .and pharmace |calk{%aé

a& P‘é"’lﬁcg'%aﬁ‘i it VEBY CONPHIRING h@pwﬁmi §o Iy gffective
| &mdunt ¥f & sompbdurd of-tBs fouk004/ 075898 PCT/ US2004/ 004904

3. A nethod of reducing infarct l unmes i,p a patient
followi ng a cerebrovascul ar i scﬁ;g avEht conpri sing
adm nistering a therapeutically effg ve anmount of a
conpound of the formula CI CI  HNN RM® CN O/ N

e
<
@) N

wherein:

Xis N, CH

nis an integer from 1-3; and

R’ and R are independently, alkyl of 110 3 carbon atoms, and pharmaceutically
acceptable salts thereof; with the proviso that when nis 1, X is not N.

2. A method of inhibiting neurological deficits in a patient following a

cerebrovascular ischemic event comprising providing a therapeutically effective
mtI::I:G
HN OMe
~
O N

R-N  X—(CHy),

amount of a compound of the formula

wherein:

Xis N, CH

n is an integer from 1-3; and

R’ and R are independently, alkyl of 1 to 3 carbon atoms, and pharmaceutically
acceptable salts thereof; with the proviso that when nis 1, X is not N.
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R N\--j (CH2)n 5 wherein: Xis N, CHn is an
integer from1-3; and R and R are independently,

wa@bdoglo7ssh8 1 to 3 carbon atons, and phar maceut i BEI/U$2004/004904

10

15

20

acceptable salts thereof; with the proviso that when n
is 1, Xis not N 10 4. A nmethod of inhibiting

post -i schem ¢ vascul ar perneability of cerebral bl ood

vessels in a patient suffering froma cerebrovascul ar

egent mmamomfngdmm mrart;taromms iA o Mkﬂp&"&ﬂvﬁ@'d ()érebrovascular

ef fect.ive anmount .aof ound of the for
R TRRAS R BTUR e B RHES 3 RSB oAb Gerdive mougt of

| omboubtiiontheForamula nt eger from 1-3; and R and R are
i ndependently, alkyl of 1 to 3 ca bon at gps and
pharmaceutically acceptable sal té* ; Wth the
proviso that when nis 1, X is not 40 5. The net hod
of any one of clainms 1 to 4 wherBNn R™ i ®Meethyl. -34
WD 2004/ 075898 PCT/ US2004%'0Q049Q4 *&. Cihe net hod of any
one of clains 1 to 5 vvhereins et hyl or ethyl. 7.
The nethod of any one of chatws t\¢0 6 wherein X is N
5 8. The nethod of any one|of claine 1 to 6 wherein X
is CH 9. The nerhNd ok—&TH,)pne of clainms 1 to 4
wherei n the conpount—'s: |
4W||'Jérgm4 Di chl or o- 5- net hoxyphenyl ) am no] -

- et hoxy- 7- [ 3- (4- met hyl - 1- pi perazi nyl) -
deﬁp’&x@']*B qui nol i necarbonitrile; 10
“n Ish ok b r03:amget hoxypheny! ) ant no] -

4- et hyl - 1- er azi nyl ) propoxy] - 6-
Iand R are m%llependgntrlJy, alkyl ofxl t)op3 caFeronyaJ\toms and pharmaceutically

acceptable salts thereof; with the proviso that when nis 1, X is not N.

4. A method of inhibiting post-ischemic vascular permeability of cerebral blood
vessels in a patient suffering from a cerebrovascular event comprising administering

a therapeutically effective amount of a compound of the formula
CI@[CI
HN OMe
R'OWCN
/
O N

wherein:

Xis N, CH

nis an integer from 1-3; and

R’ and R are independently, alkyl of 1 to 3 carbon atoms, and pharmaceutically
acceptable salts thereof; with the proviso that when n is 1, X is not N.

5. The method of any one of claims 1 to 4 wherein R’ is methyl.
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nmet hoxy- 3- qui nol i necarbonitrile;
4-1 (2, 4- D chl or o- 5- met hoxyphenyl ) am no] -

W®G20080m8%8/- 7- [ 2- (4- met hyl - 1- pi perazi nyl ) - PCT/US2004/004904

10
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et hoxy] - 3- qui nol i necarbonitril e;

4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] -

7-[2-(4-ethyl -1-pi perazinyl)ethoxy]- 6- 15

nmet hoxy- 3- qui nol i necarbonitrile;

%.[ (2, Thelinethb@lopaby ofs HRuKIMBE €ty 15)yersia]R is methyl or ethyl.

6- met hoxy-7-[ (1- net hyl pi peridi n-4-yl)-

met hoxy] - 3- qui nol i necarbonitrile;

4z.[ (2, Phebinstbaopaly oS BRIME ety l6)veraia)x is N.

6- met hoxy- 7-[ 2- (1- net hyl pi peridi n-4-yl) -

et hoxy] - 3- qui nol i necarbonitrile; 20

48.[ (2, Thebinethb@ropahy 6B BorIME ety l6)vamareia]x e-cret hoxy- 7-[ 3

-(1- et hyl pi peridin-4-yl)-

pr opoxy] qui nol i ne- 3-carbonitrile;

4[(2, mﬂnémbab@atﬁ% BB broowipB e l4)vandraia]the corhgo@iany:
net ho

.1 ( 2. Tdneiho e
D G5 etlp oo e e e AT ok methoy-7-(3-(4-methy-1-piperaziny)-
Aorbpyt-3duitdlinsrSonBlehoxyphenyl ) ami no] - 6- et hoxy- 7- [ 3-

(4- et hyl pi perazin-1-yl)- 25 i .

BRI BiPE T Teda R bBRINGK - (4-ethyi-t-piperazinylpropoxyl- 6
AmbthdxsGuibligs@ronilghoxyphenyl ) ami no] - 6- et hoxy-7-[ (1

- thylpiperidln-4-gI%é " . .
RS PRBIG B Meleo oD RemBRIncHG-@ethoxy-7-12-(d-methyi-1-piperaziny))-
4eth6r3/]-8-dirdnhec=pbénitiiRs; hoxyphenyl ) am no] - 6- et hoxy- 7- [ 3-

(4- et hyl pi perazi n- 1- éﬁ- ) . )

ey alarericieedbleraminet - 4aghyl-1-piperazinylethoxyl- 6-
Ambthdxg-slduiidlinsronifalehoxyphenyl ) am no] - 6- et hoxy- 7- [ 3-

(1- et hyl pi peridin-4- |%§ , o

o+ U3 ARt B s taopdmaminal §-methoxy-7-[(1-methylpiperidin-4-y1)-
4mb{h%x3ﬁ=ﬂq@ﬁd>lfhé@ar§ofﬁﬁﬂé’!0xypheny| ) ami no] - 6- et hoxy- 7- [ 2-

(4- et yl-l-ghﬁgraZ|Q%Bb- . L
etHetyPighiersPMRioaYpaeyHAMINH Gsmethexyid2 Abdntavieiaerdin-4-yi)-
P&Wé)??% iR donitrile; _

4-& , 4- chIoro-5-nethoxypheny|)an1no%-6-ethoxy-?—[2-

(1— (%,élrlﬂxﬂnlﬁf%@mqthq(_yghWyj)ammo]-G—methoxy-?- 3-(1-methylpiperidin-4-yl)-
ebldpEMi¢limdNak i30rBorfi@ledoni trile; or

4- &2,_—D chIoro-5-nethoxyphenyL?an1np]ﬁa-nethoxx-7- 3
_/é-&l(_ ﬁlrlalﬁplp[q-5—_npﬁt|@@gy39$rpy>l,)p5n_mo]-7—[( -ethylpiperidin-4-yl)methoxy]-6-
PefXyduirblifeisnairbsaeiR: boni trile; 5 and
pharmaceutical ly acceptable salts thereof. 10. The.
nElBSDishloEmhy-msHBOyPhemvhamnol-breshaxynhBr- @rrebyrins tarin-1¥))-
aﬁ@b&i Eidtide-&irh&@ficabout 6 to about 24 hours after

the i schem c_event. i L
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[(1-methylpiperidin-4-yl)-
methoxy]quinoline-3-carbonitrile;
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(4-ethylpiperazin-1-yl)-
propoxy]quinoline-3-carbonitrile;
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(1-methylpiperidin-4-yl)-
propoxylquinoline-3-carbonitrile;
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(4-methyl-1-piperazinyl)-

ethoxy]quinoline-3-carbonitrile;

-35-



10 11. The nmethod of any one of clains 1 to 10 wherein

the therapeutically effective anount is from about 1
worgUokg78e8 about 30 ng/ kg. 12. The net hod of anpCDN2004/004904

claims 1 to 11 conprising adm nistering conmpound of

Formula | intravenously. 15 13. The nethod of any one

of clains 1 to 12 wherein the patient is a human. 14.

The net hod of any one of clainms 1 to 13 wherein the

i 4[{hgDichieoedHnetixypicaiarainb]-6-2thokp-7-[Phe-mahIgigeiin-any)-

ogﬁ o{ cl gi n:%:l t°'t1|3- wherei'n the 1schemc event is

SPEIQUINpANe-peArhOtHISHOf  any one of clains 1 to 15

vmgi,eiDichldire-ﬁ-mhmxym@y%minb]SG-mﬁtﬂi@ereZ-[dﬂ@f%io%ﬁﬂ;ﬁlﬁerazinyl)-

?F&I nal _%_r aul eé:%gbnertall ~anoxi a, or hypoxia. 25 17. The
PR3 Qﬁ@* Of"ME  aims | to 15 wherein the

| sdiiphatmacutcdilyeeesitable deltd thgreer.ani al  henmor hage,

perinatal asphyxia, cardiac arrest or status

epi l epticus. -36 WD 2004/075898 PCT/ US2004/ 004904

éﬂm. IA1channn|_ CNewmﬁl dig\nwtg]etchd_ézlaimé uctoud @ihekdin cofbouridNs@éeninistered
- NQ- ! erein:. n is an integer

fqﬁgw%éougﬁao %b%‘tggﬁé’uﬁ %Med aeMeMty, al kyl of 1

to 3 carbon atons, and pharmaceutically acceptable

sglts thereof. 19. A coppound of Claim 18 wherein R )

B et metee Qé.anxoesrﬁlgg'amﬁ bio yﬁﬁﬁeirst%sﬁh%ﬁa%ca@/ effective

vémesLeit 13 fRonh abddthyb/kg o 8bdlt B0 mgldg. A conpound whi ch

is: 4-[(2,4-Di chl oro-5-net hoxyphenyl ) am no] -

6- met hoxy- 7- (1- met hyl pi peri di n-4-yl) -

M. hoXBhe-rdetodl 00 bhy 6s@b0EIMisI 1 40€11 comprising administering compound

of Formula | intravenously.
13.  The method of any one of claims 1 to 12 wherein the patient is a human.

14. The method of any one of claims 1 to 13 wherein the ischemic event is
transient.

15. The method of any one of claims 1 to 13 wherein the ischemic event is acute.

16. The method of any one of claims 1 to 15 wherein the ischemic event is

stroke, head trauma, spinal trauma, general anoxia, or hypoxia.

17. The method of any one of claims 1 to 15 wherein the ischemic event occurs

during cranial hemmorhage, perinatal asphyxia, cardiac arrest or status epilepticus.
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15 4-[ (2, 4- D chl or o- 5- net hoxyphenyl ) am no] -
6- met hoxy-7-[ 2- (1- et hyl pi peri di n-4-yl) -

W@Rwany3s9B- qui nol i necar bonitril e; PCT/US2004/004904

4-[(2, 4- Di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy-7-[ 3
-(1 -nmethyl pi peridin-4-yl)-

propoxy] qui nol i ne-3-carbonitrile;

4-[(2, 4-Di chl or o- 5- net hoxyphenyl )am no] - 7-[ ( 1- et hyl
piigper i Adtorfpdund havirighee ¥frudbure20

met hoxyqui nol i ne-3-carbonitrile;

4-1 (2, 4- D chl or o- 5- net hoxyphenyl 5:5 ] cl
6- et hoxy-7-[ (1- et hyl pi peri di n-4-yl
met hoxy] qui nol i ne- 3-carboni tril ekN OMe

4-1(2, 4- D chl or o- 5- net hoxR@henyl ' - 6- et hoxy-7-[ 3-
(1- met hyl pi peridin-4-yl) -
propoxy] qui nol i ne- 3- car bong, O 25

4-[(2, 4-Di chl oro- 5- hoxyphenyl ) anmi no] - 6- et hoxy- 7-[ 2-

(1 -nethyl pi peri &-N- 4- y+)GH,),

et hoxy] qui nol i ne- 3- bonitrilel and phar maceutically
ahabl e salts thereof. -37 WO 2004/075898

PCT/ US2004/ 004904 22. A pharmaceutical conposition

duiEniiRieaey fErredrdiG0Ad as defined in any one of clains

® én@,ﬂér&ﬂ@egﬁn@@ﬁfy@ﬁ@%ﬂ (8Bl hrmCRAL R SRihA el
exci pient. 23. A pharmaceutical conpositio conpr|3|n5
#cgapiablegaltptheneadbi ity inhibiting 5 amount of a
conmpound as defined in any one of clains 1 to 9 and a
pharmaceutical carrier or excipient. 24. The

o comRoe of | GairetB Whereindy s methyh an i nt ravenous
dosage forma 10 25. A process for the preparation of a
conpound as clained in any one of clains 18 to 21
cShpr iAEergrensl FClaire1d ¢ Glaim hYywheegin Résmethyforsethyl.

qui noline of formula CI~-CK G HNOw ROI CNFN

15 wherein R is as defined in Claim18, with an
alcohd conpPeyIhnigh R N-- (CH2)n OH wherein R and n are

g[8 2IDiBRe - AnfixIpHe yl)amino]- 6-methoxy-7-(1-methylpiperidin-4-yi)-
methoxy]-3-quinolinecarbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]- 6-methoxy-7-[2-(1-methylpiperidin-4-y1)-
ethoxy]-3-quinolinecarbonitrile;
4-{(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy-7-{3-(1-methylpiperidin-4-yl)-
propoxylquinoline-3-carbonitrile;
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[(1-ethylpiperidin-4-yl)methoxy]-6-
methoxyquinoline-3-carbonitrile;

4-[(2,4-Dichloro-5-methoxyphenyl)amino]- 6-ethoxy-7-[(1-methylpiperidin-4-yl)-
methoxylquinoline-3-carbonitrile;
4-{(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[3-(1-methylpiperidin-4-yl)-
propoxylquinoline-3-carbonitrile; or
4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-[2-(1-methylpiperidin-4-yl)-
ethoxy]quinoline-3-carbonitrile;

and pharmaceutically acceptable salts thereof.
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20

20 or (b) reacting a quinoline of formrulaY ROCN N
R-Na--(CH2) nO wherein R, R 'and n are as defined in

w@h@ire88 and Y is a hal ogen, w th an anil i nePOf/US2004/004904

formula NH2 Cl Owe C -38 WO 2004/ 075898

PCT/ US2004/ 004904 or (c) cyclizing a conmpound of
formula ci~ci HNI O R OCNRN--(CH2)n -0/ N H
5 wherein RR, Rand n are as defined in Claim18, to

@pve thphalerice@tancinmsdsition coar@nSIHg% &Impbuse HR WERHedm any one
&?flnedaém%fne of cl nﬁ a%,l'nthe pr e aratlon
clzing ft ?aparmseﬁtfca Yé? © FEUPTIPrt hkon

in a patient following a cerebrovascular ischemc

ent e inhipition of neuroloqgical defjcits in.a . . ...
BT e PRSTRGRIGA SGMROUITG B DRSS Barascuieh ehesabi Bhirmibiting
tdn&)dnedﬂgtcbmao@rﬁd b fieret iv@hy GRS of Blafins Pad D&INd a pharmaceutical
fol | owm ng%a cerebrovascul ar i schem c event or the

iSBHIShPf PEHPIBR: post -i schenmic  vascul ar perneability of
cerebral blood vessels in a patient suffering froma

cer ebrﬁ]vascul ar. event. g
e composition as claimed in Claim 21 in an intravenous dosage form.-

25. A process for the preparation of a compound as claimed in any one of claims

18 to 21 comprising one of the following:
(a) reacting a quinoline of formula
Clj©:CI
HN OMe
R'OmCN
F N’

wherein R’ is as defined in Claim 18,

R-ND—(CHz)n—OH

wherein R and n are as defined in Claim 18,

with an alcohol of formula

or (b) reacting a quinoline of formula

R'O '\ CN

R—ND-(CHz)nO N

wherein R, R and n are as defined in Claim 18 and Y is a halogen,
with an aniline of formula

NH,
cl

OMe
Cl
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or
(¢) cyclizing a compound of formula

HN OMe
RO KH/ CN
R—ND-(CHz)n —o: : H

wherein R, R and n are as defined in Claim 18, to give the desired quinoline.

26. Use of a compound as defined in any one of claims 1 to 9 in the preparation
of a medicament for the provision of neuroprotection in a patient following a
cerebrovascular ischemic event, the inhibition of neurological deficits in a patient
following a cerebrovascular ischemic event, the reduction of infarct volumes in a
patient following a cerebrovascular ischemic event or the inhibition of post-ischemic
vascular permeability of cerebral blood vessels in a patient suffering from a
cerebrovascular event.
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