4-"(2, 4- DI CHLORO 5- METHOXYPHENY
AM NQ - 6- ALKOXY- 7- ETHYNYL- 3- QUI NOL1NECARBONI TRI LES
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invention relates to
4-[(2, 4-di chl or o- 5- met hoxyphenyl ) am no] - 6- al koxy- 7-
et hynyl - 3- qui nol i necarboni triles and to methods for

-7-ETHYNYL-3-

4 ! 16 -
| eaﬂummmnasﬁmomqmmamn TeE r_rgammm ©FISCHEMIC INJURY
disability 1n the wher e approxi mately 750, 000
strokes occur each year | schem c stroke conprises
alypebred@hb inleritibh selateshe u.[(2M-tithREd- mﬁethmbhaw)eemoab -alkoxy-7-

henorr hagi c stroke about To date,

Y RGP R € o RIS 136 o /taeRay (e eatment of
cpeedhRlinjuRf arction is thronbol ytic therapy by means

of intravenous adm nistration of t-PA, reconbinant

ti ssue plasm nogen activator. The useful ness of this

tbwmoanmrmﬂwﬂwnond It must be given within

t hree hour wi ndow after the onset of sy to 5, While
5 SirafePith 1170 BAHTORALSC S SR AR AR MRS oHEY gy in the US,
ahoSfe SpproRshint 750,00 kfdkes! dtcaddhdh panr. tlé@\%tﬂ”l@@trom Edmprises
-PA carries an increased risk of c

, ﬁp(plg@é}/elgf His ReHBS Mgltaéjrméarbmt@q{sqe rasf heg\g\r;ggglgtsitrﬁbe about 15-

CopRl. iTeaddt®Nthe RnBsapsEva efficamsushegfmetstor Reutelikefbniititcerebral
prior to t reat ment and bl ood ressure nust

CHVRTIN fp FESTERRICa GTaRgPX 1885 il M PRy SBAE Sfiwystration of ¢PA

t FRhiBRHNt Wlsfsﬁetplé’ﬁnmgyérf efetivator. NOTHE WsORIMRESCH s therapy is
therapy is available for treatnment of ischenmic sir

R Ged: b RBISG PO WP TSN, WBAPATEE T onset of

S%&rﬁbf%n%”dumlbhﬁr mamiel tdfq{afﬁleﬁﬁsgé‘ékabﬁ@/ov\ﬂrb&mv&&féaltrﬁént after a
perneabi[ity are greatly needed. SCRI PTION OF T

P RERTNEN eleyac b SEANER. YT Heshavihs hBA CBHER 1B BPegsed sk of
| BYQhd MrabdiehRl AERoRRAYNE, @%té&i&‘ﬂ@@@%t&ﬁgt&mphcatlon Presence

structural formul a:wherein: Ris thyl or ethy

anfl hRMoEhage MshERJEIRd utaprigy|to dfeaim?fei AN Q'PB%rPr%Ftsb'ﬁ% must be
OlaRfulfMhrBged bAK Bfdnitored 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 one aspect of the present invention there are provided

compounds of the structural formula:
HN OMe
RO CN

R F N



together with the nitrogen to which they are attached,
can forma 5 or 6 nenbered saturated ring which may

w@pitcosmbt y contain an additi onal heteroat om seCEHUS®AS/037839
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fromNR ", Oor S(On; nis 0-2; and R " is hydrogen
or alkyl of 1 to 3 carbon atons; and pharmaceutically
acceptable salts thereof. In certain preferred
enppdients of the invention, R and R', taken
together with the nitrogen to which they are attached,
forma N (Cl-C3)-al kyl piperazine, piperidine,

pi rpholine. In sone preferred

eng(?g e opétpﬂ{)he invention, Ris nethyl. In other

pr Bfmdladambdﬂjneummtsf aify! bh@top? ezrboh atomeg of RosmdRR”, adikedn

R rogen atomt o
gl BESHRSIont b oAl BRSO ML pomere
pi ﬁﬂiuramdrmgoﬂhldmmy@bhmlly cogiain\Aneacriitidnaptiderbatobdeidtted from
tolqﬁt,,hgr r 551 the nitrogen to which they are attached
\(Ig((:r "C3) -al kyl piperazine, preferably they

f on/m N2net hyl pi perazine. In still other preferred
e iments of the present invention R and R' are

yl . Pharmaceutically acceptable salts are those

delRl veblydrogen arajjemofc! wriicarbon g’@mst; and ph@m&uélhhoasy acceptable

?s{n’s‘fher.%&c“ c, carboxylic, citric, cinnanic,
aric, succinic, fumaric, naleic, nalonlc,

mandel i ¢, malic, oxalic propi oni ¢, hydrochloric,

hych%Rg?err&}eHBE 8@1{%{)? Es &gl%%lg]&%%tsmwf Ui,ﬁr'&dﬁ R” giéllé/e%o’cloéjeqtlﬁer with the

ruvi ane
t ohltnegmfstolwmxrh they awl attayhed; forlrea Ne(G3-C palkylsiiparhnd Y piperidine,

ce al l'y acceptabl e acids. Five or siXx
ng‘%gaggg g& %}OQ%E rings optionally containing one
addi tional heteroatom sel ected from NR ", Oor S(On
as NRR e not limted to,
oyF %gfn }%gf&r%gﬁmé’?g'me&ﬁ%f%? Wiva %‘I’ Fd? AEYi peri di ne,
p| eraZ|ne nmor phol i ne, thlonDrphollne
IRXO%'IGF pre Er%? er%ggélhgﬁts%?ﬂwe present mven ion II-%J and pt[]aoken together
with the nitrogen atom to which they are attached, form a N-(C,-C;)-alky! piperazine,

piperazine or morpholine ring.

Where R’ and R” taken together with the nitrogen to which they are attalched form a
N-(C,-Cs)-alkyl piperazine, preferably they form N-methylpiperazine.

In still other preferred embodiments of the present invention R’ and R” are methyl.

Pharmaceutically acceptable salts are those derived from organic and inorganic
acids such as: acetic, lactic, carboxylic, citric, cinnamic, tartaric, succinic, fumaric,
maleic, malonic, mandelic, malic, oxalic, propionic, hydrochloric, hydrobromic,
phosphoric, nitric, sulfuric, glycolic, pyruvic, methanesulfonic, ethanesulfonic,
toluenesulfonic, salicylic, benzoic, and similarly known pharmaceutically acceptable
acids.



Speci fic conmpounds of the invention include:
4-1 (2, 4-Di chl or o- 5- met hoxyphenyl ) am no] - 7- [ 4- (di et hyl

wa@pioaoy12et - 1- ynyl ] - 6 met hoxy- 3- qui nol i necar bonPCT/UBM)5/037839
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4-[(2, 4- D chl or o- 5- met hoxyphenyl ) am no] -

6- met hoxy- 7-[ 4- (4- net hyl pi per azi n- 1-

yl ) but - 1-ynyl]-3-quinolinecarbonitrile;

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

6- met hoxy- 7- (4- nor phol i n- 4-yl but - 1-ynyl ) -

3F|Qé ioﬂ@ib(irﬁkﬁ‘ﬁ@érb@ Bhfufdté®rings optionally contalnlng one additional heteroatom
4-Di chl or o- 5- net hoxyphen

qu@qt%fggm I\@ i BE\S%@P gs fleti @ﬁ%h@% erpi E\?n‘\“ﬁ Ljde but are not limited to,
3p)FH=HI|GFP|b' NeSRABRARS, | Inﬁidaz@n@ine piperidine, piperazine, morpholine,

2,4-Dichl oro-5 ),a
6“’&%990“719[740(%1%'PH39F93'\ES Q‘%/F]L Jn?)f‘b'%y‘m'omorpho"”e
1-ynyl]- qU|noI|necarbon|tr|Ie and pharmaceutically
acceptabl e salts thereof r aspects of the
|ﬁp%ﬁﬂqQRWWQM@PEBEWEHBFHEEEHFWS conposi ti ons
conprising the conpounds descrlbed herein and at | east

A DRI Bim e e PELRTR A R erDip RyCA RBER

C RIS BSquiddife&opBaviRes of the invention are pr epar ed
as illustrated bel ow. The compounds of th S i vent

wérl@.4PEhired- m?tB%YPt‘Q')Y')@HPH%T%P%ﬂth%yJ H2pethyipiperazin-1-
sg,l%dm%yn@t@y.h@,hécgrbamllﬂ@m starting materials which
ed as described _in literat oceg
ook Dbl s e PR YRS ST HemQBHIEL Yl -y
egg flolBsHaborfiReedur es herein. Reactions are
ormed I n _a sol vent appropri he r
propriate to the eage 1.».@?‘%%3/”3")

wét[(é’r‘i RicklasersragiaayRrendiaminglt &medhoyrsldrpipgas

bgldﬁugqoﬁﬁ&,%%&ﬁwel tnd s understood by those Skl [led in
the art of organic %nthesm that the varlo

f 4gricd4- @mﬁ]jqr@-ﬁé@etﬁp Ay sRiRgleo-eHoxy¥rid- ﬂﬁﬁth%perazm -1-ylbut-
cqr gﬁk@%eﬁﬁno‘ﬂhé&ﬂ'ﬁ&ﬁnféh AH HRbrhdROEEMY BBEdMISe BAIRIRSRH:.

t specified, order of synthetic steps, choice of
protectlng groups and deprotection conditions will be

?Sﬁ’% 8RP3f BRlnJPtisPERaS |éhianlrrﬁaﬂzeU’!’ba"l B&n@éé‘ltlonh '%omprlsmg the

In sone instances, substituents on th

stcamppwgisms@vm hereigpng at ieﬁémhaﬁnécw'ﬁﬂly@@m{?We carrier or
< re {nlbﬁf‘ ah@ ﬂ%’tﬁdo‘%rb? treﬁ%ﬁédk@%@fﬂ\ﬁjr@ B&ihg BRRE chbMpBindaN

rtuents wl e apparent to
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.

Reactions are performed in a solvent appropriate to the reagents and materials
employed and suitable for the transformation being effected. It is understood by
those skilled in the art of organic synthesis that the various functionalities present on

the molecule must be consistent with the chemical transformations proposed. When



one skilled in the art. Reactions were run under inert
at nospheres where appropriate. Conpounds of Fornula I

wae@opusrpar ed as depicted in Schene 1. Conpounpe&T/082005/037839
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Formula 1 wherein Ris Me are readily obtained

starting froma, 3-cyano-4-[(2,4-

di chl or o- 5- net hoxyphenyl ) am no] - 6- met hoxy 7-qui nol i nyl

trifl uoronethanesul f onat e. a? é) on of a 3 tocii
bBesASE B @der of HRiheic SiPst Sice e!?fa 'n%grOé’PS 353 eprotection

Be@ittbns Nl -veheauilyesgpardrt to Zﬁ&b ék?l%&)] taétértUSﬁ5é’dkﬁiib81 in some
(Feb 18, 2003), incorporated :thn%ser enge her ei n

{ HSRCEh SPBLYn adaRorE 108 TG (VB (RGRIPELE i certan

t hichbriesemditorRl Redladtions iperineat @l ¢igdn sWsﬁfL%h&b\W be apparent to
tetraki s%t ri phenyl phosphi ne) pal | adi um, w.t

i 80 dekiledn iny 18] FEntREGFHNSMUEGIR hUls UHPTe 'T‘S}T aagﬁ%ﬁép'}fﬁﬁs where

diagyepsatat el evated tenperature, preferably 95-1 00C,
provi des conpounds of fornula 2. Reaction of conpounds
of formula 2 with nethanesul fonyl chloride in a

S@oMPRUNGY ot EBIrsuEN A8 Prephrdd rRt degidted I’l’&'&]cﬂ@m@n’d Compounds of
tetrahydrofuran_at r educedﬁéy gger ature,

(j@mlﬁ@\]é/ghqrﬁlg Rdg Mespénise megt%arn rom 1a 13 cyano-4-{(2,4-
' Bkﬁfo?@gln%tﬁo%ﬁé(ﬁﬁ)bﬁlmo?-GEIﬁéthBW Vﬁa]hlnblmﬁOkrﬂme%nmlhane%ulfonate
treated direct] an a oElrlate amn% dgrry ?
RYRe REPRAGAYNRi %%féee@ofﬁﬁgﬁ% the lifesrig. BergeraPngl al- Bioorg.
| @ C¥brRlI PR, Szt;rsln (2602 Osivd &SB52 68N SOEF BB, 0Pe8), aofdrated by
alternative to the rresg;l ate group. In addition to .la,

of¢feriense Aekeimig ”ﬁ%’i"’éﬂr%{ s including Ib,
4-1(2, 4-di chI or o- 5-

nmet hoxyphenyl ) am no] - 7- i 0do- 6- net hox ui pol i necar bo
n,quqtqnérEt & \|V|{§h 3pu th%' in the presence gf a paﬂladnjm catalyst, preferably

[ @&ra‘ﬂds@hﬁl’?ér@[ﬁho?pfﬂ@é)l%]?éﬁm N\Ath 38hPét ioBid8Eh ROXveht @y&kt@m such

ol i necarboni'trile, can be used to obtain th (5*’%

oS G RIFAINE ANeTexaRe 24 SIoNate i BRIALES. Ao B Far |10 C: Provides

W'B@l"ngbﬁhtﬁ bSofRtuIRADERESRBN | of cORbBlMRdofSbaila RAvif ®BIhanesulfonyl

di |CLJIQF'6‘? B @Sﬁ%@mio%yyfﬁﬁbﬂiﬂh)%%‘ Aofimsihfagaroide pgd detrhygiofiran at
frécﬂ?c%@r metrétu}ee prbférab‘w @t e%v@é &hé Owr%sb@n&ﬁgmﬁ@smtﬁe The

tormul a IS depicted in npound

mtﬁmrmeﬂlaia @eaﬂaet I5e BPle ounally bﬁ@'%‘?ﬁ rPé‘t de Wﬁ‘t%mareﬁtw Avith an

BoRIpASEGHINE lof %rnﬁ’lﬁ‘a' RENA &ArBliMS tthe Bérﬁ%&frﬂlb'oy formula I. Other
d| cﬁl or obi s(tri phenyl phosphi ne) pal | adi un(1 1) th
cdyRYEg gredpeieuch as tosylate can be employed as an alternative to the mesylate

group.

In additon to 1a, other starting materials including 1b, 4-(2,4-dichloro-5-
methoxyphenyl)amino]-7-iodo-6-methoxy-3-quinolinecarbonitrile, and 1¢, 7-bromo-4-
[(2,4-dichloro-5-methoxyphenyl)amino}-6-methoxy-3-quinolinecarbonitrile, can be
used to obtain the compounds of formula | where R is Me.

Compounds of Formula | wherein R is Et are readily obtained starting from 4-[(2,4-

dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-iodo-3-quinolinecarbonitrile, 1d.



and triphenyl phosphine, in a solvent system such as
triethylam ne and Nmret hyl pyrrolidinone at el evated

wo esoppsbur e, preferably 700C, to provide conpPCrUusS200$/037839
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formula |I. Alternatively the reaction of conpounds of

formula la-d with amnes of fornmula 3 can be perforned

in a solvent systemof triethylamne and

NLNdi net hyl f or mam de or al te%gﬁg&%'gl,ly in the presence

of a base such as potassium te in a sol vent

system@f neghanol and tetrahydrof grgn cSCHEME 2 ol cl

Corrpoun the present invention %i valuated in j@i P

sever aHNS ndard.j mfé &lepogl cal t#sts drMsShowed HN

t R s_ QP ¥hapretentR ' 8'?‘1 Sr ®

Ki d are use 1or the ion of vascular

perneability. Src Ki nas€ Ass Recorrbl nant human Sr

erlzmewasombt ained fromB@ Vera—(P3044) Bi ot %ﬁ

Ei drresponding to residues 6 - 20 of Cd

_@xalsubst rate (Biotin- KVEKI GEGTYGAYK- COOH) .

anngeneous fl uorescence resonance energy transfer

ki nase assays were performed using the europiunf APC

detection format (LANCE, Perkin El msrz? Src enz%ng (10

nd¥ allarnaln reaie iRicPRPBHAS ofjermuail ip&picted it Pehge 2. Compounds of

Cf?ﬂﬁfnﬁlét { @H'a@é‘ tr@at@Mwﬁh% BMHéecﬁﬂ’ﬁmﬁLﬂéﬂﬁmfthe ﬂé&eﬁ&é of a palladium

My Cl 20 ny BSA, 0,001% Bri | g a

Aqﬁalyih/opm%@blmi@lwoﬁ%ﬁpheé%ﬂ?w aliafts i) elﬁ"”P &PPW iodide

rr!au‘i‘d aﬁlpﬁ@@lphﬂéﬁhlﬁ@a%'é’nsdﬂ'@@ntSE d suéH hasE@ﬂ'é’t«h bmfhe and N-

final concentration of 30rM EDTA/ 25mM He t&n

7B ARy iR APnepagele vakRd PMPETATY wRLSTR R /e RuPrayide compounds

Edr fortiglad sRtdatindp g '@b&ﬁdﬁ%f%n@)@ h&@gﬁ’foﬁﬂ_@ﬁ 16REWHH Bmines of

El mer AD006821 and Streptavidin reI ht APC Per ki n

Efareula @RE30- RodeoMed AR HeRlwat (Bystem 597 tigghyigynige and N.N-

B%et%rmgﬁ%a@@gltér@étwgﬁ) il tﬂeﬂ&r@@élﬁb”& 4 ®ase such as potassium

manuf acturer’'s specifications. Fluorescence intensity

afarbenataiy ﬁé@'V@%tédSt@B‘ ofengthatol ARG telehydiofUsAN-t he ki nase
reaction. Multiple entries for a given conpound
indicate that it was tested multiple times. The
results obtained for reprc3eHEME se conpounds of this
i nvention are II iste(giI in Table 1.

I B
HN o~ HN o~
PhaP),PdCly / Cul /PhsP
e ealE-—soann e &l

P R'R"N Pz
X N \/\\\ N

Me, X =
Me, X =1 RR"N
Me, X =

|
at ed
was

BRER
AR

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.



Anchor age | ndependent Src-transformed Fibrobl ast
Proliferation Assay Rat2 fibroblasts stably

wo ecaasinsred with a plasmd containing a CW ppPONDSZIN5/037839
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controlled v-Src/Hu c-Src fusion gene in which the
catal ytic domain of human c-Src was inserted in place
of the v-Src catalytic donmain in the v-Src gene are
used for t he neasurenent of src dependent suspensi on
cl ust I
Sg@gféab|wqtﬁumno%vg ee§?m§®5 ng\tﬂ,g‘se rglrp %ﬁ?@,V@_Lra?(égod'&)aE%ﬁnylated
%épﬂlﬂ@ %bfr%@ddﬁdm@' tb FrésiduRY 6} 26 bECIHI WMae8sddRss alibstaieABiotin-
reate macot rinsed with 70%

eWEWEGﬁY@M&r?‘P%‘ T HorRastinsh 1UgRectsederpnanen eneray
SPAL&GHinaRe dsoaRAvEHE ﬂ‘omﬁtﬁﬁ%mglh@ %Urcﬁilurh/&l\@li’oc @téction format

dilutions from 10 mcrorml cormla
d&%@%ﬁ&rmgmeag@mewsﬂ%awW%S RAGE VP! aéeﬂpa%de
"{fﬁ”qépédnksrﬁtﬁaﬁ@ﬁ ZWW B@@hm meBEQ((p'H 1@9 1 rﬁml/lgctlg 0 &f/mi BSA,

rremmareayon he cells and asorbancels
ne a8 1Ydalij-@6 (3gorah 100hev MEuﬂ%@MS@ dhe kipgeelregstionavinsubated

;g)r %fgl?r:mg \%\E&J&fﬁﬂ?e&%ﬁ@ﬁ%ds(si@fggﬂth( @Eﬁ\ %FQ lﬂﬁél c%ﬂ&erﬁn)atlon of
bB@nk) D P23M Hepearo(pEipsl/ ’mm;/mbBSA mharmkl)(tubé W89eobmbined with

Itiple entries, f
b At oRp he R iy FPIRPRE Y Bt maogekf and
r Sﬂé;ﬁéﬁﬂh%dr&l@h@&ﬁﬁﬂ%d@n BimdrhCR 1303 ¢@0itin 60 navt eielpes(;&d7.5)/
in TablelTa Inhibition o Src enz

f d_
20 e S g incybated B AP A MRS Sistioations
| %Qréé%ﬁcglﬁteﬂéﬂylat%5 NM?@'aé_?uQad t6 n?orﬂt@?the%&lerﬁ the kinase

- pi perazine 3.5
4re@cthn Mylgle eféraesiorvegwbewa&w@ ed'@ateihaé 'tzvg% Cgio8 Fivle
EfimBk. Nﬁreﬂb@@fs&idté]ﬁecﬁfo’é repfesentifiive $8Rpodrit, of S ink¥htion are listed

adm ni stration of Exanple 2 provides neuroprotection
i i el of transient focal ischema

Anchorage Independent Src-transformed Fibrobiast Proliferation Assay

Rat2 fibroblasts stably transformed with a plasmid containing a CMV promotor
controlled v-Src/Hu c-Src fusion gene in which the catalytic domain of human c-Src
was inserted in place of the v-Src catalytic domain in the v-Src gene are used for the
measurement of src dependent suspension growth. Ultra-low cluster plates (Costar #
3474) are seeded with 10,000 cells per well on Day 1. Alternatively, Ulira-low cluster
plates (Costar 3474) treated with Sigmacote (Sigma), rinsed with 70% ethanol, after
drying in the hood, are seeded with 5000 cells. Compound is added in serial two-fold
dilutions from 10 micromolar to 0.009 micromolar on Day 2 and MTS reagent
(Promega) is added on Day 5 (100 microliters of MTS/medium mix + 100 microliters
of 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%. Multiple entries for a given compound indicate that it was tested
multiple times.The results obtained for representative compounds of this invention

are listed in Table 1.



Exanple 2 was tested in a rat nodel of transient focal
ischema. Wstar rats were subjected to a 90 mn

woecwbosgizen of the mddl e cerebral artery (MCA)PUBFUSZYOROB7839
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intralum nal suture approach as described by Longa et
al ., Stroke 1989, 20:84 followed by reperfusion for 48
hours. Four hours after the initial onset of ischem a,
anlnals recei ved conpound of Exanple 2 as a single

.V. bolus in 5%dextrose, 0.9%lactic acid at pH
4T§olg’{] OnhiBitisH/o ﬁ@rcé& Hﬁftggn@ﬁel%%r%ﬂ\}fg) Fol | owi ng
r eper f usi on, e an| s were eval uated over a 48 hour
period for neurologlcal function deficit. Infarct size
was neasured follow ng sacrifige At &8 hours post MCA
occl usion. 10 and 30 ny/ kg dose-itﬁ Exanmpl e 2
significantly inproved recovad)M TYoi@Mer oke-i nduced
neurol ogi cal deficits 3B ard 53%Nrespectively as a
percent of control (stati sy gerror: 10-12%.
Statistically sigpificapggzr duNtlons in the vol unme of
infarcted brain tishue”were observed at 10 ng/ kg and
30 ng/ kg of Exanpl ege, showi ng a 32% and 40% reducti on
in infarct volume as a percent of control (statistica
error; 7-109% .1V adm nistration of Exanple 2 provides
neuroprotectlon and i nproves | ongt egi neur ol g
recovery in a nodel of permanent &pgm elsche ace

was_tested i o at nod \ Per ma
%g%&ﬁ of i ddle re&gfﬁal artaﬁé M { hou fq@;\opnM
reper f usi on, Maubst anti alMey as desc‘SrO det by Chegn 20
al ., Stroke, 1986, - 738. This i re st
nddel than t trar{i WIPFEEaP |s§’r{’ar4[r2 ﬂhgg
fgl  owi ng anpgl ectr ogeaghdlinti on of4.oyudd| e ceQe@rmB
artery, vehicle or Exanple 2 were adm ni stergg5 t
mﬁ/ kg i.v foMowed byPiReagh®ti onalP-Hdsks of ?ﬁé’ﬁkg
' adni ni stergd at duvldipadindd hew, e Posbei 18HIG54,003
of stroke. In one study, volune of infracted brain

ti ssue was eval uated at 48 hour post-stroke. In a

2 Z\z ggwm%g%?n Pﬂiﬁ&m BWV% 2&‘ %‘ neﬁ:&%ﬁrq&@cﬂo‘?\s%' J]lgloggl of

pt:@nsmefddavschenﬁa pl acenent subst antially as

cr [
SRS Y SREGKaShy Bl 1B begf S Sy o ver
f elibjested o sé raok enin loeclukien aofi uhral imidiifee atretrali arterEXBIGN) eusing an
tatlstlcall n|f| ant. uc 49 t .
fareihaorle aliebedlins SRHRARBITLOTRLRY dhastle f¥p 2004
SMII@K/@d blyrrepettlisiorofor 48 hours Four hours after the initial onset of ischemia,
animals received compound of Example 2 as a single i.v. bolus in 5% dexirose, 0.9%

lactic acid at pH 4.5-5.0 (3 mg/kg, 10 mg/kg or 30 mg/kg). Following reperfusion, the

animals were evaluated over a 48 hour period for neurological function deficit. Infarct
size was measured following sacrifice at 48 hours post MCA occlusion. 10 and 30
mg/kg doses of Example 2 significantly improved recovery from stroke-induced
neurological deficits 35% and 53%, respectively as a percent of control (statistical
error: 10-12%). Statistically significant reductions in the volume of infarcted brain
tissue were observed at 10 mg/kg and 30 mg/kg of Example 2, showing a 32% and
40% reduction in infarct volume as a percent of control (statistical error; 7-10%).
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Exanpl e 2 provi des neuroprotection in the nodel of
henorrhagi c stroke Exanple 2 was tested in a rat nodel

of intracerebral henorrhage i nduced by intrastri atal

i nfusi on of collagenase substantially as described by
Rosenberg et al., Stroke, 1990, 20:801. In this nodel,

| ¢ | BORAASS PrlRIcS HtASS oRtEoREhd IRRftEVéDIong-
p%ﬁg% s)att'dé‘gstructl on %f cgl I agenﬁlon bgsal Ilg?nﬁna of 9
btesmanarological serpvieritincd madgl pheermanent facabischgmidid
g%mplgeflw gteét@ﬂ%ﬁ £R:thBEs - ofEﬁ@m@h&qtzod@ﬁ:%lon of mlddle cerebral

mnlstere ours post-induction of henorrha
santerkewifoul the igperfusion, |SHP$3@W’[IB<HM agt desgaberb H¥ Chan Qbal Stroke,

”Qéé‘@ﬁl%é” Or B sKBmofé s@nﬂgérft rht?de? gﬁéﬁr tﬂbrira\f‘@feﬁf fo%anlE&{Hmla Two
re o ema

determned as a neas Results indicate
t h@urs Edb)wmgearzelgq:tgmoawmmﬂ §f middigesehyd srtere yshielgarjifxample 2

b&v@i‘e”a@ﬂ \ﬁ%hwgﬁ@t ﬁﬂfo‘ﬂ&&@f b?y3 é@é’(ﬁié‘rﬁ&i 4% of 10 mglkg iv

respec SCuU per nea ue to | Sease,
i aqirnmystered abﬂh%‘% ang 36 rlﬁaursmt—w@éeiwnl of strokarin @ng ssdy, volume of

U AR0eS 3af fddNGa d§ %%ngﬂeagat%@%ﬁr %Bsttﬁt%kgem baecond study,

nervous systen]car I Opul nonary sys e
gasimats weess subjetted o ttestingnef $eéﬁam-rw@t wiRttiaohpsagner tegtile and

t Er%gﬂ{cgéﬁ)%thnﬁﬂqﬂlg&frh&ﬂ stbéta %% éil £0&riveB My B dryRR ot Slr Brain Res.

er nea Ity Cause sease, 1 njury,
ot 5@32, Waa%rat thrnepiaytintﬁnvaias overagcmacaow wEdivee i weeksalpllowing

bgtré)k’bbh'lp kS hitnBIsCRIR @t ascm%m 53 stBhs?FEHlﬁ/l |8rlnhc9é’|‘4t P&huction by

ovascul ar events. per meabi
nafi%rof trristaretivoluascwhsifoune ak4d) bOléfﬁ @P%irm@éfé'ﬁ& Of %irql@wulmgddmon

e &h Ilgré)glgﬁlﬁgérﬂg rﬁér%%d M- J&fnli @Qnéo?ﬁ%?or rBcovery from neurological

neuro ogi C and~drsabrlities

Cdefixits indused irethisestrele modak| udi ng, but not limted to
transi ent and acute ischemc events, nay be treated in
accordance with the present invention. Acute events

i nl:hddmistwlﬁomofeExmtlplei%mﬁﬁetsmelgwmt%cﬁWHdhemﬂﬁiOf

H\%rrhagﬁcuﬁ‘?o egeneral anoxi a, hypoxia including fetal
OX' a ypog yceni a, hypotension as well as simlar

| Eyamptesstw tesied rig q)rra‘rcemdebgf fintazetatpal| kgmorrhage induced by

lh r&%{s@é’?&}l grﬁ%ls%lrg Phéﬁgébﬁasesgdb%@]tlbwgy‘agécnbgthy' Rod¥berg et al.,

oCa
Stroke, 1990, 20:801. In this model, infusion of collagenase into caudate nucleus

leads to proteolytic destruction of collagen in basal lamina of blood vessels and
induces intracranial bleeding and edema peaking in 24-48 hours. Example 2 was
administered at 4 hours post-induction of hemorrhagic stroke as a single i.v injection
at the doses of 10 mg/kg or 30 mg/kg. 24 hours later brain water content was
determined as a measure of edema. Results indicate that Example 2 significantly
reduces post-hemorrhagic brain edema at both tested doses by 18% and 24%

respectively.

Vascular permeability due to disease, injury, or other trauma, may occur in a variety

of tissues and organs including organs of the central nervous system,
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_evtroke, baad traemafsmrreétrewna,r@ﬂnemi epoexia, hpexiancluding

useful for a range of cerebrovascul ar events including
cerebral hemmorhage, infarction due to enbolism or
thronbosis of the intra- or extra cranial arteries,
perinatal asphyxia, in cardiac arrest and status
epandwulrmr@ry eysiiera, gesirgintasting systemEnd renalisystetie Ganapqynds of
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pefrci‘c@a‘lg but ot lioied mjmle@ﬁ andh ecqﬁe isshemid avestst e batreated in

I
ta ralﬁcgorgée ith] @E s {E@H}égéuﬂg?ovﬂﬁﬁfélé\% 1264 | f Ar¥ r> ot limited to,

rgan i sc em c ypOXI C
etal hypoxia,

| Dbl Ao Mibofaflioh BTl de LB R Bbn LARAAHELARE from

| Sease. npoun S 0 resent
i eobots, bypgrfusiondmdriwpexipr Strelet ineldes bat lpamot #mited to focal and

'\'gﬁbrb%P ARGk t?e%&e%? ﬁr%; RER&hiR atth &L ||§d Lef ﬁlﬁebral vascular

otec ron of heur al S agal nst cé
apoqﬁlems gccabmmEnieday necchrdl isdhemist dihe ingtand mwentu@awwl@ glso be

ggg&g&ka rér?qé il @Fe%fov\éewg%veh we& H@Eergaraﬂﬁ%%mager

rarn t n tec gques an
patfaetion duetd mnwrsrrmralnrombcalﬁ obéweuefe@ ar extis skewial arteries,

| ?Bf mﬁ]&tal é’sgln% ify @ d%t\e"d?r%s?éh &8@1@ ﬁep@n\é@?%sa@ﬂ&%{é@é blood

I nventi on reduce arct vol
pailbwetmthaalsremm aeltztl fooa pevctel] tlmmf@er@brooreasqml% events associated

ex r
B BRRGSIpb it ARl FREIL SRR, LI 2 bl
praaéem&nlmgnueeaﬁspaatepmthmaurmmf@amn@tlom whighj thraugh vascular leakage

d - . : '
S GRERRER BN fiBy Syginfd ddeRER80 & Bobel Tnutiple
i rs;clem:hlsn gldnbwdlsaaﬂe dmdath@bs@lerosmmmlw resalt imipereasastyascular

ﬁf%gq%g%@m Vc':c?in Jhnde%apg Spra Al %gmron%gsgfge ugéful @P PR

SucC as a
[ Wﬁammmmea!m@m rtriggeeedu bydacal me/mrgardyssh@m@t(hmxm) event outside

I?‘t]nenc%ntra ner%ds sygfégrp Hclu\é?nd EHﬂ'lJt eritbd i myocardial ischemia and

ischemic bowel disease.

Compounds of the present invention provide neuroprotection in a patient.
Neuroprotection, as used herein, refers to the protection of neural cells against cell
death or apoptosis. One measure of the extent of cell death or apoptosis is infarct
volume; the volume of necrotic or dead brain tissue. Imaging technigues and the
patient’s clinical status can be used to assess infarct volume following an ischemic

event. Compounds of the present invention reduce infarct volume of a patient as
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such as those descri bed above, resulting frominjury

or di sease descri bed above may be inhibited or
prevented in accordance with the present invention.
Thus, the present invention provides nethods of

t cqrmparag fo fypiseldnferdaiyolumetixpeiiensgd i sigliipeigshamiagvents in the

QUL B8P3, aRe00ha LRGN hikntBacul o | eakage or

per neabl I sted above I n mamal , preferably in a
human, the nethods conpri si ng prOV|d|ng a
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h Iﬁ]%&n@%ut%& imhdl ReGdudlY %%ﬁ%entéh&?a@ 9-5&8‘89%?&%&%’ or diplopia,

sent Invention are armaceutical conpositio
f sweetch eatangyags mmadmeat sunh asaapbasiaor gesariies meamayy lmpalrment

i
B el g A Xy e
ademantph andmmnmncalrmyntaw@mgatbuten@élrmted o, triaeated s doss of
SH]%QCI% %gﬁt?cﬁ' é%%s?rn%nﬂ)rnﬁ r%|gSI§CRl@ﬂr% l Weiichs such as

arnaceuti ca res SucC
dé@se dbecdubed aReys, nigsWihing an(yexmdiseaqse @%ﬁ@h@@gbowmw be

eFH b|t85] or E%V?@%fi ﬂg%&? 1%@&&51@%@;1%&@&%\%‘\%6 SHRIthe present

harmaceuti ca
acrxve:pimmrewd@a methogs af @eathgs@evmmganblb&lawaaﬁlqylaélng\mmﬂmons

t Q? o% a@eetf Yv{tﬁ‘%s%gla?{étag?%@ort Jb‘?mggﬁ ﬁglllé‘tteh Ao 5 mammal

acce rriers may be used
i prqﬁerelplanrn a@umhuﬂhemhoctsmpmmgingrmow@nma@h@ﬁ@aceyweims
{

2 Sl Aol B0 HF bty d (RERRl BeraRabhb Ity Bouny. o
ocompstpmmfelnis inveatighiarthe sential zrndyin aedispleab hemangatient, in need
?{rl r such as water, organic solvent, or a mxture

Potn. The liquid carrier can contaln ot her sui t abl e
pharnaceutlcal addi tives such as solubilizers,

bzl?rfnéogﬂpg’a q‘%%é Q%e&%?ﬁg%gg%ﬁ/n t%ie pﬁ%cggﬁ%ag 'compositions for
aQeMrsg, o olodulstingy ivasmiart permeahilitstcomprisiog sddi least eans, compound of
ORIRAGEIY! BhiRfufes AMEIBYKT SART Sr APAaARICEIAAT 0fs29RILS, and a
pharmaceutically acceptable carrier therefore. Such compositions are prepared in
accordance with acceptable pharmaceutical procedures, such as described in
Remingtons Pharmaceutical Sciences, 17th edition, ed. Alfonoso R. Gennaro, Mack
Publishing Company, Easton, PA (1985). Pharmaceutically acceptable carriers are
those that are compatible with the other ingredients in the formulation and biologically

acceptable.

Liquid carriers may be used in preparing solutions, suspensions, emulsions, syrups
and elixirs including intravenous solutions. The active ingredient of this invention can
be dissolved or suspended in a pharmaceutically acceptable liquid carrier such as
water, organic solvent, or a mixture of both. The liquid carrier can contain other
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cel lul ose derivatives, preferably sodi um carboxynet hyl
cellul ose solution), saline, dextrose solutions,
dextrose-saline and dextrose-water solutions, alcohols
(i ncl udi ng nonohydri c al cohols and pol hydrlc al cohol s
e syitablg yeharalpceuiigat hedditivesr isueh i ¢®s solubiligarel camyisifigrs, Dbuffers,
ar
[oeiERunl sRBlenb, PadToMoghR, BUpRE g Hints, Mipkening agents,
maglolse affjcasityedrdanlaieie clabiisersy oHBO4e@llatpen @ntipigants  and
S%ﬂhﬂﬁhn& dJRxisde, and phosphoric acid. Preferably
conposi t ‘or’s of the present invention are |iquid
pharmaceutical conpositions which are sterile
SQl HEBIONSX A @Q%‘F”ﬁ%&&‘s chfie 1oF Ot %?”%frgvenous and parenteral
physi o oglcaP bi’e but f er ed system Liquid
plaamrrasiaucm arqud@cwqi@rs ptart@n@rlmﬁomtﬁ@mr@weth‘es |aﬁ\abﬁve 84 cellulose
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r I

| Wéﬁgbg@rﬁ %&gh §ejn% EQI& eg%lgbﬁﬁee? %‘2 %Qﬁd &ir R¥rivatives.

prngu@f citigrs ard gse,d)nrmjgmle ifgm fos padrtaiaigngriatiavenous administration.
8%’1\?@9&‘%%6%{%53 Pl ISR PGS bhRF biffon of HC)

|ntrave ous 1.V repe sl ow

a@nﬂlnmshydmmdm oand nhtmhonc a@dalPraf@rﬁth semaesitnnsnely theepresent

[ r I T Ul 5;

oecr oy it P REdoRioh el 26 SRR lfions o

p&uepenslony in map qsmqtln, rysiblogisaloeprwatibleduiigeatt $ystem.

phar maceutical carriers. Applicable solid carriers can

i ncl ude one or nore substances which nmay al so act as

f ILaquid pirymagenticsl cdmmsitioas obtheguwbsdnit inverlian canusspadiainistered by,

aqué%aimet{lé, hﬁérﬁ?s&xﬁdrdﬁ%ﬁent&‘? rEFBUE! &ssut*ﬁb&qg&% injection.

or td >d'Sih rating agents or an encapsu

mithermadeutical qompdeutusr;s ofrtbe cpaesen‘emversiloa #re rpeefgradiy\addwlstered to

Z%lt ;';aqlgn’é’wglﬁg e‘cf‘lt(%r{éa g'ni‘bff% nguéMni%tl&l?e E’Pﬁla é?dé% ﬂqeegomposmon

i $s miimbpistered ntevemousiyesuchasi ygntrdnennes bslganryectlon intravenous i.v.
r essi roportions and
a@?gggﬁﬁ%%ﬁs %&ﬁ'”lasﬂ%ﬁ%ﬂéz ggﬁred The powders

and tablets pr_eferably contain up to 99% of the active

e)rgrﬁgz? elﬂltsg?tf%rﬁqn S Seﬁlﬁétjth uﬁ%rr SBFFJ édrﬁﬁ%sstr{g)ﬂ fOtfrﬁ) rThe ﬁompounds of

s thiarisentiat tregeglso be admlnlstered oraIIy or parentally, neat or in combination

with conventional pharmaceutical carriers. Applicable solid carriers can include one
or more substances which may also act as flavoring agents, lubricants, solubilizers,
suspending agents, fillers, glidants, compression aids, binders or tablet-disintegrating
agents or an encapsulating material. In powders, the carrier is a finely divided solid,
which is in admixture with the finely divided active ingredient. In tablets, the active
ingredient is mixed with a carrier having the necessary compression properties in
suitable proportions and compacted in the shape and size desired. The powders and

tablets preferably contain up to 99% of the active ingredient. Suitable solid carriers
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t he pharnmaceutical conposition is in unit dosage form
e.g. as tablets, capsules, powders, solutions,
suspensi ons, enul sions, granules, suppositories,
anpul e, or bolus. In such form the conposition is
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anpoul es or vials, or vials, anpoules, prefilled
syringes or sachets cont ai ni ng liquids. The unit
steﬁqedehmpt\aﬁnwutmajrcomp@ﬁwe is gmpsitildesage fosm) et9- as tablets,
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t I
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The present invention provides advantages over previously known treatments for
stroke and other conditions associated with vascular permeability. In particular, while
it is preferable to treat patients as soon as possible after an ischemic injury,
compounds of the present inventon may be effective in preventing
neurodegeneration and development of neurological deficits in some patients when
administered 6-18 hours after injury and even up to about 18-24 hours after ischemic
injury.  Furthermore, treatment may continue and improvement in a patient’s
prognosis may result from continuous or repeated administration of compound of the

present invention for up to about 72 hours or longer following ischemic injury.
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the present invention for up to about 72 hours or

| onger follow ng ischemc injury.Provide as used

herein neans either directly admnistering a conpound

or conposition of the present invention, or

adm ni stering a prodrug, derivative or anal og which

Wﬂr&w%éjréy %e@qh%]rgﬁl ‘ﬁ%né‘”@% Biredi) € a@Rif&irgCEP@EMPound or

or substance wit The pfesent invention
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hyddwl ysis) to a conpound of Formula I. Varl ous forns

of prodrugs are known in the art, for exanple, as

di scussed in Bundgaard, (ed.), Design of Prodrugs,

Errbe\presen(t r9@BYon Wiclades prasrugs of qasepoundwief Feaeula . "Prodrug”,

o gé@%%’%éggéenéoméﬁﬁﬁem%h §%§ﬁ érﬁlﬁéﬁh i by metabolic means

Afebi bathydrelysis) Pe edeageountlesit bookilai. DYaigupdeingnohpwdrugs are
t {

DT(KSJVI? e at, @%%%ﬁglebe? aééués%é it B &Qaarcﬁ%@&jg??é ng &Prodrugs,

our na Ivery evi ews
B@faﬁgm(wé%m Wisiderighalntasel Meghads Se E@ﬁym@ogWWOQ%A@ademlc Press

é?ﬁ%ﬁsgg Ly A‘E&HJCQI alan‘éecﬁmabbﬁgﬁ g% )Adﬁg f’é:[fngéf Frodrugs,

ery ,@%S ens rc Soci et
( f@X@Pok ThPsug Resign & Dﬂmwprb@ﬁtn@h@ptsuﬁl 113018 Bpndgaard

C%E‘J unctisofhaiM & Blle HelivePM REViSREC d:{-85@%8IP! Bind¥aar) J. of
e ¢ uod Fhesd pndtier

are not to e const as limti n% cope O
i MharmacauticRebeeraese 7E>2§ﬁp$‘resqq (1988); and nguchl and Stella (eds.)

2 R0 B B L P SpABREoR B QA ATy 107

cyanoacetic acid (2.28 g, 26.8 mol) vvere m xed in 50

M. O )

¢ g iahuérEhINYE] ML b2y bportRblin iy Bicibiciiho speciic

1 ,e3anbples oyhichpare cat todwi omsidesd as miting thegoge atils)invaagon.

added dropw se. After 30 mnutes a TLC check (5% MeOH

in CH2Cl 2) indicated that the reaction was conpl ete.

The m xture was cool ed cebath. The

solid was collected by Rterem ol | washed with

t et r ahydr of u2e@yandie(2, 4-d|chIoro-5-methoxvphenvl)acetam|de
2,4-Dichloro-5-methoxyaniline (5.00 g, 26 mmol) and cyanoacetic acid (2.28 g, 26.8

mmol) were mixed in 50 mL of tetrahydrofuran, under N,, until a solution formed.
This solution was heated to reflux and 1,3-diisopropylcarbodiimide (4.2 mL, 26.8
mmol) was added dropwise. After 30 minutes a TLC check (5% MeOH in CH;Cl,)
indicated that the reaction was complete. The mixture was cooled to ~15°C in an ice-
bath. The solid was collected by filtration and washed with tetrahydrofuran. The
filtrate was slowly poured into water and stirred for 30 minutes. The white solid was
collected by filtration, washed with water and then dissolved in 500 mL of ethyl
acetate. The solution was dried over Na,SO,4 and concentrated in vacuo to give 5.9 g
(88%) of 2-cyano-N-(2,4-dichloro-5-methoxyphenyl)acetamide as a white solid, mp
180-181°C; MS 257.0, 259.0 (M-H)-.
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500 m _ of ethyl acetate. The solution was dried over
Na2SO4 and concentrated in vacuo to give 5.9 g (88%
of 2-cyano-N- (2, 4-di chl oro-5-net hoxyphenyl ) acet am de
as a white solid, np 180-181 0C, M5 257.0, 259.0
(MWSISM&M'\EGE C10H8CI 2N2Q2: Cal cd: C, 46.36; H,
%ﬂ:d @43%38,], ?1'1_'%'%8@ 46.25; H, 3.10; N, 10.85.

erence

ZFQwuhékﬂﬁeé, @1@hmoﬂb&$ met hoxyphenyl

) - 3-r(3-io0do-4-net hoxyphenv panmi nol- prop-2-enan de To
a suspensi on of

2-cyano- N- (2, 4-di chl oro&&_@ﬁhﬁxgm%r%ﬂ ) acet ami de
(5 58\ Gno A3 ?leIHH )oéﬂwe%(;(. en ! R

ThIS mxture is heated t(ﬁ.@!ﬁﬂﬁﬁﬂﬂﬁglve a cl ear

%’ﬂ) le%)vgu?gerﬁ]dr? g; nza ? é\fgza@ r'c#éhfo?cpg nletlioxr)r/ﬁoenyl)acetam C?e (5.00 g,

dﬁaﬁwrmi) &n40Q me qfefa@-prapﬁnm btmdﬁf élz; is anded é’docmp-a@slduw (5.80 g,
oven n%\f)ll)t'ﬁﬂ? afdlie i972hte gge ve a clear P/ellow solution. To this

trle hyl o ormate is a m Xt u
healtitiah, driethgibrtosfounaie niBgitt mLﬂﬁé’ ‘rih mnu@i)s i§ added elierivise and the

CP%C’[I&? bw%gl'ﬂ]e %Tp'ﬁ%?tfegg%t a%lﬁkh%v%bﬁ? zlgl_ ?dodngorr]]8| 10 mL of
atr@trMcrrmmmtmvaghﬂded and Qe mlmtm ig é@@t@édabr@@gmvemlght The
P‘rﬂ*tfxﬂeclgtébl&y\‘/ ﬁe %Bﬁlp{%nr?)'o g{benﬁﬁreeérm/ he%ﬁgé’igald is collected by

tron o hexanes gives
(8Ei%lomfwashmg with iso- propanol and dried overnlght at ~40°C under reduced

?Er% E"Uﬁﬁca%?l;fi b%@h%}éﬁsén Bf)é(t)‘n ga%i/ te Tgflo{}v%ﬁb&%‘ae'hon of cold
oxypheny prop- ena
sd)bxanesrgweB%(EQQSSﬂ@) oiNiscyer8)yN-3, 4-0hiogo-2- r(lwhm}yphenyl) -3-[(3-iodo-

ot R ey 5 il P e

Exampll @7 3IM-H)-.
Analysis for CqgH14Cl2IN;O3:
Caled: C, 41.73; H, 2.72; N, 8.11.
Found: C, 40.88; H, 2.64; N, 7.90.

Reference Example 3

4-](2.4-Dichloro-5-methoxyphenyl)amino]-7-iodo-6-methoxy-3-quinolinecarbonitrile

To a suspension of 2-cyano-N-(2,4-dichloro-5-methoxyphenyl)-3-[(3-iodo-4-methoxy-
phenyl)amino]prop-2-enamide (720 mg, 1.39 mmol) in 40 mL of acetonitrile is added
0.2 mL of methanol. The mixture is heated to reflux and phosphorous oxychloride
(1.24 mL, 13.9 mmol) is added dropwise, via syringe. This solution is heated at reflux
overnight. After 24 hours, the mixture is cooled in an ice-bath and the solid is
collected by filiration, washing with cold acetonitrile (40 mL) and then suspended in
tetrahydrofuran (100 mL). To both the acetonitrile filtrate and the tetrahydrofuran
suspension are added concentrated ammonium hydroxide (2x50 mL) and the
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4-r (2, 4-D chl oro-5-net hoxyphenyl ) am nol - 7-i odo- 6- et ho
cy-3-qui nolinecarbonitrile To a suspensi on of

wQ2@gammeéN- ( 2, 4- di chl or o- 5- net hoxyphenyl ) - 3- [ (BET/08008/037839
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nmet hoxyphenyl ) am no] prop- 2-enanmi de (720 ng, 1.39
mol) in 40 nmL of acetonitrile is added 0.2 nL of
nmet hanol . The m xture is heated to refl ux and

phosphorous oxychloride (1.24 nl, 13.9 nmmol) is added
dmgueseare wiired fari heur. Water (2809 inghisi added Angptiging s continued

r¢d é')ﬁoﬂﬁéer'r'i’)b%gultnﬁ LBf; dszéreh%tﬁmed hﬁaéﬁbét\Mfrﬁhbtswater and dried

cooled In an ice-b and the solid is collect
f jungeratsdoegd mwrﬁgat\m #8° G sivarmighbt nprevide @0@409 rﬁ’i_? /O)aﬁfj 4-[(2,4-

t @%P\Io%'?)Q%}H&Qph@n;ﬂﬁ%%]yidlb@é BIRGHEAPE. qU’Hﬂbhne-EQrbl%ﬂﬁrI’Ie as yellow

he acetonitril rate and thetetrayro ur an
s@smansm GA3-RB4 °Bd dd NNMBrEen M, wa&mmm&w r&Xi 40 (s, 3H),

( t ' S @ r u .
V\z%?s’?@)?’ Zgg(smhl?ﬁ: Z'%gég’é ag' (1ti 5|rqfng | co ’témé 1H), MS
f QESPmIIAN0N, 50Bd (M#d)#t i ng solids are conbi ned, washed

W ter r under reduced pressure at -~
4&%&%3@@?@%&@? pir_iggl de 200 ng (29% of 4-[(2, 4-
diTblebiyr G; 4. iR tHAXYHMNeBY11) am no] - 7- i odo- 6- met hoxy- 3- qui

nd | npecar I | ow solid, 253-254 0C, 1H
rlind jmgb sy q\?g)éa)d 3.86 (s, 3H). 4.00 (s, 3H

7.33(s, 1H), 7.74(s, 1H), 7.86 (s, 1H), 8.39 (s, 1H)

8.43 (s, 1H), 9.61 (s, %%Wz 500. 0, 502.
(MtH) +. Anal ysis for G = H2O Theory: C
4172H272N&:Em_or@oﬂﬁgd0;€m§H252N

7. 87H%1§ 1;168152 Eé@ﬁﬂ\llt f‘nenol %21Ag’ 79.2 mmol% [Ié?metani, T.; et. al,,

i od nit Benzen suspensi 0
2 Tettrdbedtenn Lett.optesan 26( 10, @43]7@1@ iodiole)(© o Pe48amil) afd potassium

Ceayupts AL EOPARAD el il BORON BB FmedS ki peatcd at 70

ssi um car
(46r. I hgTheDredctm! 1 donlediGo rtmm ternflpematum dmd'reithWdettﬁrtﬁmdﬁed The

heat. 1
Ir 3‘?;‘?{5%&%—%%'?6@@ el%é% % r\{\{%ﬁh aégg/ th 31%% Saea aley d?R{%’_ o?éjan ¢ material is
| vearspedhinith sesters(3X) end brine rdrigd a:welr waghesiunistifate taingllfiltered. Upon

?Cé:%a r&h%r? %joregﬁl?r:agedg%t ch aﬁggaré sms:n @g@q ga{ﬂ%rg\@ 8 washed with
f iHeikemesd.to Ugiwa 5.2 g of 1-ethoxy-2-iodo-4-nitrobenzene as white crystals.
Concentration of the filtrate provides an additional 11.3 g of the desired product, mp
81-83°C; "H NMR (400 MHz, DMSO-d;) §1.42 (t, 3H), 4.26 (q, 2H), 7.18 (d, 1H), 8.26
' (dd, 1H), 8.55 (d, 1H).
Analysis for CgHgINO; :
Theory: C, 32.79, H, 2.75, N, 4.78.
Found: C, 32.71, H, 2.58, N, 4.53.

Reference Example 5

(4-Ethoxy-3-iodophenylamine

A suspension of iron (3.81 g, 70 mmol) and ammonium chloride (5.47 g, 102 mmol)
in 80 mL of ethanol and 25 mL of water is heated to reflux. 1-Ethoxy-2-iodo-4-
nitrobenzene(5.0 g, 20 mmol) is added in portions and the reaction is heated at reflux
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concentration of the filtrate a solid appears. This
solid is filtered and washed with hexanes to give 5.2

W@ 2@h/017261 hoxy- 2-i odo- 4- ni t robenzene as white BPCESRNS037839
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Concentration of the filtrate provides an additi onal

11.3 g of the desired product, np 81-83 0C, 1H NWMR

(400 MHz, DMSO-d6) 5 1.42 (t, 3H), 4.26 (q, 2H), 7.18

(d, 1H), 8.26 (dd, 1H), 8.55 (d, 1H). Analysis for

CRIa81 NCBhe hoheuxtyre is, fillgpedrtrough Gelits, waghing wih hob@tfenol.  The
Cﬂltl’é?%y:on(%ntrgt %Qn VRt o ar%etrea%‘d‘ wlty Byl é@é@d’f@%ﬁd Water. The organic

oxXy Op eny am ne suspen3| on O I ron
( Byen isyextraptediorgshad dvihhiting, Ldrieghe\r i rdegnesiuny syifatg gnd filtered.

Hoalélrbf%(?e %@Fvé?ft wﬁ'%%%ﬁ?roﬁg% 3 g'ﬂf@ thow@é%ddpﬁen)é)amme asa

hea to re ux ni trobenzen
gligtttorowmlo)l; ‘iHs NKIRI E4D0; MHpoDMS@wde)aSﬁ&Ot(ﬁe%béicQQ th 2|Hs) 4.82 (bs,

h r
N RN R R = R
|$nelgsusémrtcsaia(¢l\s|0| n vacuo and treat ed W|th et hyl
tate rganic | ayer is extracted,
ﬁ%réf %a%kﬂs%% %E?S’H’]:%e:%' over nmagnesi um sul fate and
f Fbued:ed, 36R@AY &L710N, 8198. sol vent in vacuo provides 5.1
g of (4-ethoxy-3-iodophenyl)am ne as a |light brown
oil; 1H NWR (400 MHz, DVMSO-d 6) .51.30 (s, 3H), 3.89
(g, 2H), 4.82 (bs, 2H) ReférehBe Eddmp®l, 6.72 (d, 1H),
7.1 1 (d, ; .
C8H10|NO:%' Eé}q
C 36.84, H, 3 71, NiodépBéhyl)Reidrejasndanigeanpl e 6
ano- N\- .
) 75" Bt o8 ARl TR Bl pypay vpsotgmice (544 o

s@ad pi)emmod)nmdfso mL of iso-propanol, under N, is added (4-ethoxy-3-iodophenyl)-

2-cyang- N ( di ch Q- b= I

23U 5 0%, o) e B SR MRS gyt

NZ8.53 atld &d.304nmbh txaddedidvolppiseand he reaction mixture is heated at reflux
overnight. The mixture is allowed to cool to room temperature and the yellow solid is

collected by filtration, washing with iso-propanol, and dried overnight at ~40°C under
reduced pressure to give 5.46 g (54%) of 2-cyano-N-(2,4-dichloro-5-methoxyphenyl)-
3-[(4-ethoxy-3-iodophenyl)amino]prop-2-enamide as a yellow solid, mp >245 °C; MS
(ED m/z 531.01 (M)+.

Analysis for CgH16CIl2IN3O3:

Calcd: C, 42.88; H, 3.03; N, 7.90.

Found: C, 42.99; H, 2.97; N, 7.74.

Reference Example 7

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-iodo-3-guinolinecarbonitrile

A suspension of 2-cyano-N-(2,4-dichloro-5-methoxyphenyl)-3-[(4-ethoxy-3-iodo-
phenyl)amino]prop-2-enamide (2.0 g, 3.76 mmol) in 100 rﬁL of toluene is heated to
reflux and phosphorous oxychloride (3.5 mL, 37.6 mmol) is added dropwise via
syringe. This suspension is heated at reflux for 6 hours and additional phosphorous
oxychloride (3.5 mL, 37.6 mmol) is added to slowly give a dark solution. After 72
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amne (5.0 g, 19.30 nmmol ). This mxture is heated to
reflux and triethylorthoformate (8.53 niL, 51.30 mmol)

w0 g00atige2 dr opwi se and the reaction m xture i SPCEHESIAS/037839
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at reflux overnight. The mxture is allowed to cool to

roomtenperature and the yellow solid is collected by

filtration, washing with /so-propanol, and dried

overni ght at -400C under reduced pressure to give 5.46

gh(ﬂﬂm%e oixt@re s epnded\to(rRom-teimp alad - the gelichis ijipied pd washed with
c{sﬁce%eeérﬁ%geﬁmg%gggﬁg%h)s%na %‘éailrfgof’rl?wd%r gm&bs’ Bré3uR at ~ 40°C,

ow SO
Anmrylghts mopromﬂgkm@tlgzl( g of dal]( d-dichlora3- rB@howp smd)?mmo] -6-

eth%xf 9-|<}é:c95 '?;gmoﬁﬁec%?oo%ﬁmle Hs 2yetéw iid, g 213285 8ESRERAMR (300
4M1122 PMID-ckil Sot.48 §; Bt heMHehyH%(m 2ol J 6 Hox §-88($,61H), 7.53

1 MR 1S BT s D BRI B a1 04 5 iy S ES)

Sm/zaawmeéwﬂyHﬁ ami no] pr op- 2 enam de (2.0 g, 3.76 mml)

ted to reflux and
p%&?é&ﬁ'aﬁmu 19'3%y6¢ﬂe§?| éso Iq§@5 n., 37.6 nmol) is added
dﬁ‘bpwys@ 34.58,44,12. T &\, G'Bﬁn S suspension is heated at

0 ddi ti onal phosphorous

%i %fﬁ%g_??%ﬁpg'ﬂ% mml ) is added to slowy
g| ve a dark sol ution. After 72hours the m xture is
cooledtoroomtenperat is filtered and
washed with tol uene an enth 0 ed8 ht brown solid
IS de{ZdDighiteo- 5Frad0hog@h|§ng@mn®'l -Taf4-hydd@xyout- byl R6-grethoxy-3-
to provide 1.47 g (76%
4-1(2, 4-di chl or o- 5- net h Dholinses optele o] - 6-
etAh owmmre odof 3- Bruyanok4-f{2 dadititorpta-mbthoagphenyliniliom]-6-methoxy-7-

1q&@ok ymfr %?ctp%e %ﬁoeécULé"}Haté\IZ@gi 0Dg Wﬁpl),%ﬁ%ﬁ/ 6%_&(? 44 mL, 0.56

3:f880l§ Stetr@«hﬁ(tnpﬁe(@iﬂal‘(osphlﬂxéipallaﬁusﬁr (() 22 91619 8ndb gnsl, copper iodide

Pl iy 8%t 55 e A it e S o

4 jDhé&ltbd aTlBeor YOO & 1842 HdursHaind2theéh, cobled@o3domRcampera@ire. Ethyl

34806’[%’[8 g'hd wa%r 'are 'adgedl The solids are removed by filiration, triturated in hot

diethyl ether, filtered and dried to provide 0.65 g (38%) of 4-[(2,4-dichloro-5-
methoxyphenyl)amino]-7-(4-hydroxybut-1-ynyl)-6-methoxy-3-quinolinecarbonitrile,

mp 230-232 °C; "H NMR (DMSO-dg) § 2.65 (t, 2H, J = 6.9 Hz), 3.62 (g, 2H, J = 6.9,
6.0 Hz), 3.86 (s, 3H), 3.98 (s, 3H), 4.96 (t, 1H, J = 6.0 Hz), 7.39 (s, 1H), 7.76 (s, 1H),
7.89 (s, 2H), 8.44 (s, 1H), 9.97 (bs, 1H); MS (ES) m/z 442.0 (M+H)+; HRMS
442.07198 (M+H)+; HPLC — 93%.

Reference Example 9

4-[(2.4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-(4-hydroxybut-1-ynyi)-3-

quinolinecarbonitrile

A mixture of 4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-ethoxy-7-iodo-3-quinoline-
carbonitrile (0.6 g, 1.2 mmol), 3-butyn-1-ol (0.13 mL, 1.7 mmol), tetrakis(triphenyl-
phosphine)palladium (68 mg, 0.058 mmol) and copper iodide (15 mg, 0.076 mmol) in
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Ref erence Exanple 8
4-r (2, 4- D chl or o- 5- met hoxyphenyl ) am nol - 7- ( 4- hydr oxybu

W 20608m2b) - 6- met hoxy- 3- qui nol i necarboni tril e PCTUK1005/637839
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of

3-cyano-4-[ (2, 4-di chl or o- 5- net hoxyphenyl ) ani | i no] - 6- ne

t hoxy-7- quinolinyl trifluoronethanesulfonate (2.0 g,

3.8 mol), 3-butyn-1-ol (0.44 nmL, 0.56 mmol),

t @tmixiire ot 4 |n11h@frtyetbwg@m ane)) il helioRane? isgheagediat 95 °C for 3
Bl :%Hj}l{éﬂp% ed E)d} {e‘%f})e'f‘&ureo ’Elﬂ’)wg%t)ate' Q?d"‘water are added.
m xture o riethylamne an

1,Thedptgagite layerhisatextiagted.oiried 1 ggero madpesignh suifateafitered and
t RERcdrRalRd gﬁﬂgf %‘I)_ﬁ?écf HeWdhd iEhilrkq aqg]%t\?é&ea'mth hot diethyl

water are ad Ids are renoved [tration,
t ethen(ed hersqh@tandifl@ﬁmre@pﬁ@medfanﬂtpelﬂ behramategrarhy using

PIy O%rba#Snﬁof o%d%%@mé;ﬁ jﬂ hﬁ@d%ﬁ@t&#&ﬂéﬂe 5‘”he yellow, gold obtained

am no droxybut -1
-5 qmrﬁ@rinnéwotadbﬁm ehhet, éllteneﬁ grgoirigd o @(DVI MR (31%) of 4-(2,4-

LYoy R dyon G kool

1ldarbdnitrile, MpH20- 222"39 HSNMRH)DMSO ) {644 (tHBH, 4.-86.8(dz), 2.65 (1,

2k 0% 8843 5 W8y ST s, 3 (53 U5 %0y - 00 )

EXc08(telH J = 58Hz) 7.39 (s, 1H), 7.77 (s, TH), 7.87 (s, 2H), 8.4 (s, 1H), 9.75 (bs,

hohﬁzwéé%f GHgh T PRGN RS AP P ot o

4 [ (2, 4-dichl oro-5-met hoxy ngmm noj - 6- et hoxy-7-i od
0- 3-qui nol i necarbonitrile (% 1.2 mol),
3-4b[m,)aunDidhlmb-ﬂ'-@lemxmhenll)a?ninu’e'!—m ( dmethvlammo)but— -ynyl]-6-methoxy-

Loty ok L preny! phosohplyitbagil (58, 1D, 0. 058
Mot armixafre of M-[(2, éfd|dfﬁoret5h*yétanxypdaeay1)}hrﬂn®o]m_(4dﬁydroxybut 1-ynyl)-6-
c s bS5 obLaRare o & o b il B8 GPefllkBgP o7 i .4
amemalltred mD’bENm-gmtlwlfbmye&mdb$nel><|t5rral:toé<bbtrathydreﬂ1rmvef0 °C was
ROE AP A SO SR GO 7 Hpof e P
distitrby lforet. B ho(r3>§nd dﬁlnethylakmmé €@l nfli, 2t0r Bt soletioa in tetrahydrofuran)
COTRASE 30 A6 Bh AP, SRR T an agona 30
Thel v tHietvyianlined apbtaded®cind the reaction is stirred at room temperature
overnight. The mixture is concentrated and diluted with ethyl acetate and water.
The organic layer is extracted, dried over magnesium sulfate, filtered and
concentrated. The residue is purified by chromatography using a gradient of 0 fo
10% of methanol in dichloromethane. The product is triturated in hot diethyl ether,
filtered and dried to provide 62 mg (20%) of 4-[(2,4-dichloro-5-methoxy-
phenyl)amino]-7-[4-(dimethylamino)but-1-ynyl]-6-methoxy-3-quinolinecarbonitrile as a
yellow solid, mp 177-179 °C; "H NMR (DMSO-ds) § 2.22 (s, 6H), 2.56 (t, 2H, J = 6.8
Hz), 2.65 (t, 2H, J = 6.8 Hz), 3.86 (s, 3H), 3.96 (s, 3H), 7.38 (s, 1H), 7.76 (s, 1H),
7.88 (s, 2H), 8.43 (s, 1H), 9.82 (bs, 1H); MS (ES) m/z 469.1 (M+H)+.
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is triturated in hot diethyl ether, filtered and dried
to provide 0.16 g (31% of 4-[(2,4-

walr@klogne2 5- net hoxyphenyl ) am no] - 6- et hoxy- 7- ( 4P¢T/URIINYB7839
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ut-1-ynyl)-3-quinolinecarbonitrile, np 220-222 0C, 1H
NVR (DMSO-d 6) 5 1.44 (t, 3H J = 6.8 Hz), 2.65 (t,
2H, J = 6.8 Hz), 3.63 (dt, 2H, J =6.9, 5.8 Hz), 3.86
(s, 3H, 4.25 (q, 2H, J = 6.8 Hz), 4.95 (t, 1H, J =
ABaIHzMornzwzébMQﬂszQ? (s, 1H), 7.87 (s, 2H),

7 H; MS (ES) miz 456.1 (MtH)+;
H&ﬁéo'QS% %8%]73!_9 !\%%—I)G\p%ﬁé]_c - 98% Exanple 1
AFpr: ACh&A48, 0t &-&2, MeflB8Ry phenyl ) ami nol- 7-r 4- (di net hyl
am no) but - 1- vnvn- 6- met hoxy- 3-qui nolinecarbonitrile To
a m xture of

4-[ (2, 4-di chl or o- 5- met hoxy fExample) 2 no] - 7- (4- hydr oxybu
t-La¥ayl chﬁroré“S-[ & IXXV%hQWI)%m”\cﬂe@ﬁ{e%}'vj fal@- nQQhﬁ?lgergzm -1-

0. 6&—Tmiror) and | am e (u 7T, 4Tl )
mL of N, N-di net hyI y -‘ 37 i rbtrlle

Egb%%%}é%{l Pgéncﬁ{?e %E?é) f&&w&?@nt@%&?ﬂﬁf égé)ngﬂ%sﬂs follawed to provide 90

mimg u(26%)s oft |4|= [t24dicblorab mthmwpbera/ﬁbarrmof}@tmgmm-w -(4-methyl-
Tﬁ é)%r Halgh g %3Qut'\4 §rg)tl]u5t P&ﬂoﬂn@cérﬁ&ﬁlﬁ‘mgé ergﬁm%oﬂds n?;ﬂ?é‘:ﬂ;w °C; 'H

roomt enpe ture ove
ANMRI(DMBOR&) 52. 177 (si.3d]j, 235 st aRistebar4)ad G k. @fhdn, 4H), 3.86

i IiPp o et B Gl kP RR T T3 S Th Ty TP 843 e

adel,a.83 died1Mp s (EShezérdar(Ma-H) ayer is extracted,

C ORERAB I T TR PR RIS < puri 1 0a by

c Mheomt CGgE&phH, 48N, d2d0adi ent of 0 to 10% of

hano The product is triturated
OHB(é él %?ﬁglﬁh{'ﬁ%w‘%%%%tered and dried to provide 62
ng (20% of 4-[(2, 4-dichloro-5-nmethoxyphenyl)
ami no} - 7- [ 4- (di netAlterretive BYydpatatibn-of Exaple 2:

R L Lo 3 LS s
2Hu1n&)hrﬁll6tr8lubl2>)netl?arﬁ>5ulfdnateZH25] & 6.8 Hn)al), 3186it-Bgnyl-4-methyl-
SgPpeﬁ%me }3 H?T ZU‘%%B E\éan%g%cur& :64\./;@3{.%,; ’Wﬁgﬁﬁzoozsfssm]

4%%(thp(xéﬁ'ﬂ}bhbséhﬁaé)psllaildrm dicRI6HAR C[ T4 CGRg, 10.25 K2®I), potassium

Tt?:gr ro%:ateC(S.%sgpg.’OZE"mgl),otﬁphel\rl%llp%%'sp%ﬁ?he (25 mg, 0.9 mmol) and copper

iodide (45 mg, 0.22 mmol) in a mixture of 6 mL of methanol and 30 mL of

tetrahydrofuran is heated at 60 °C for 4 hours and then cooled to room temperature.
Ethyl acetate and water are added. The organic layer is extracted, dried over
magnesium sulfate, filtered and concentrated. Purification of the residue by
chromatography using a gradient of 0 to 10% of methanol in dichloromethane,
followed by 20% of methanol-dichloromethane/1% NH,OH as the solvent system
provides 2.2 g (88%) of 4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-methoxy-7-[4-(4-

methylpiperazin-1-yl)out-1-ynyl]-3-quinolinecarbonitrile.
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Found: C, 58.46, H, 4.82, N, 10.99. Exanple 2
4-1f (2, 4- D chl or o- 5- met hoxyphenvOam nol-

WO 200808126y - 7- 1 4- (4- net hyl pi per azi n- 1- PCT/US2005/037839

10

15

20

25

30

vDbut - 1- vnyl | - 3- qui nol i necarbonitrile The sane
procedure used for the synthesis of Exanple 1 is
followed to provide 90 ng (25% of

4-[ (2, 4-di chl or o- 5- net hoxyphenyl ) am no]E 6- met hoxy-7-[4
- (4- et hyl pi per Sg¢and Alternative Preparation of Example 2

L2 DL oS ) i

SH)acboaltrﬂﬁ (q.89, 04+pmoR. Uty AWethmpl@@nazlr@dO@ﬁqg 44 mmol)

3@?911#%8%@@ ‘A %’[ % Vf/[@gg@f('@m% Agﬁ t(§(2r ?)wlpl?o %‘f‘nn(e%alladlum

( Idlichiotieg 11\/8ngEG;p2Mmolaszapr@nylm@gphmeﬁ(ﬁém@ 00 mol) and copper

S SR oy PRI G il s oot

Pgpaliditdaneris béatest ahpd 8C for 4Aonts@ngt thentooled to room temperature.

3- - A=di chl 5
R Roedili ) 68 0en DA MRS ALk Gl
4 ngagmasilin sulfateufitedey apd canagptraied P wisicatiames thiel regidye by

m%&g%ég% ﬁiggﬁ&g Bf, er)1/ ;c/ osperwda*e { in ?hl%romethane followed

dibyHI5&s dfcheethamel-dial) oromgmanmw) NHgoH as émmmlvmc Bysiemerovides 78

( 496f4. ] ]
R o T At
mipitenazin-ofy ) Butrd -ymdlf 3-aeinblinesarbanitrild0 m _ of
tetrahydrofuran is heated at 60 OC for 4 hours and

then cooled to roomtenperature. Ethyl acetate and

water are added. The organikxampked is extracted, dried
g‘éﬁ@fﬁ’jﬁjﬁéﬁgﬁ-ﬁ%g fen fér% %-%dm@%x NG M BRSIRM-vibut-1-ynv)-
gradient of 0 to 10% of3 echl or onet hane,

eos\é@ngeoﬁr g(?"{sys (grﬁ]&g?@ov %&g&@%@qqglf@oﬂé!}l%%wde 150

4-mg 2{431%aiiafh4-t(r2d—cﬁerﬂmwﬁemyﬁmemhemDarmop]-@meﬁtdmﬁy(ﬂmpr@ho|m 4-

(yfb'ut-1-ynyI)-3-quinolinecarbonitrile as a yellow solid, mp 140-142 °C; 'H NMR
(DMSO-ds) § 2.50 (t, 4H, J = 4.4 Hz), 2.58-2.73 (m, 4H), 3.60 (1, 4H, J = 4.4 Hz), 3.87
(s, 3H), 3.98 (s, 3H), 7.39 (s, 1H), 7.77 (s, 1H), 7.87 (s, 1H), 7.89 (s, 1H), 8.45 (s,
1H), 9.82 (bs, 1H); MS (ES) m/z 511.0 (M+H)+.

Analysis for CogH24Cl:N4O3

Theory: C, 61.06, H, 4.73, N, 10.96.

Found: C, 60.89, H, 4.74, N, 10.82.

Example 4
4-[(2,4-Dichloro-5-methoxyphenyl)aminol- 6-methoxy-7-(4-piperazin-1-ylbut-1-ynyl)-

3-quinolinecarbonitrile

The same procedure used for the synthesis of Example 1 is followed. After
purification by column chromatography 120 mg of a mixture containing the product is
obtained. The mixture is further purified by HPLC using a gradient of 5 to 95%
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met hyl pi perazin-1 -yl)but-1
-ynyl]-3-quinolinecarbonitrile.Second Alternative

wee@par st on of Exanple 2 A m xture of PCT/US2005/037839

10

15

4-[(2, 4-di chl or o- 5- met hoxyphenyl ) am no] - 7- i odo- 6- net ho

Xy- 3-qui nol i necarbonitrile (0.2 g, 0.4 mmol),

1- but - 3-ynyl - 4- net hyl pi perazine (0.21 g, 1.4 mmol)

[Vaill ancourt, V. A et. al. V\02002002558Aé%,

biasgtoniiriieater (B.OBBAFAS Yparavitg thningi (GFt) ¥ i 462, ¢-pichingo-5-methoxy-

0 ina]-6Lh 1yl pl ey AL 1 FHyD-9:Rfholhe
B PRRil G BBREYABBRSRIAT R Bt TRy DR Ralp dlfle as 2
ofyeltow sdlidynprfissel 2ie; H MMR MSOnd) Byl 85y(tr2i,iJdt Adridz)i 8.03 (bs,
h 7 a t c
¢ SR er ol e MR sy At S Al B 57D e 1R o0 (o 1)
or‘?ﬁr('f,cﬂﬂ)?yiétﬂ (s,s1Hx8.Ba¢h=d H),m.(?ld(gey‘gﬂ); Ngﬁg(rﬁé‘?mu/zﬁﬂfn (M+H)+.
s e e n ated. Purification o
t%‘é‘aﬁggi’f u Gwégﬂf’%gggég{%éusi ng a gradient of O to
10%eogt Qpdvbl 8,iHh 3MU&; N, 8ra6net hane, fol | owed by 15% of

hanol.- dj chl, or.o, 1% NHAOH as t he sol vent
oy S0ah Br S PheE N3y of
4-[(2, 4-di chl or o- 5- met hoxyphenyl ) am no] - 6- met hoxy-7-[ 4
_1(4[;rgtthy|1pi pe{iﬂisn_ i nol i @ISR trile Exanple 3

-y ut-1-ynyl ]-3-quinol i itrile. anpl e

4-4-((2 A%iEhiclol BettoxyeidnyRampine 6 -ghomyA6[4-(4-methyipiperazin-1-yi)but-
g gﬁ.t Eglx?/ngcgfbgﬁlrﬂ]qll s lbo' écl_glon tr.%_e used for
t Taespnichescadwé uBxd gl the Synthediobf Byardpledl srfolloveke tb50ovide 45

e 5 AP G BF or bR e es TR NGRS RO P gy T H-{gmeth-
X lmrepz?ml-'nJy:))léliﬂt-yyrhyll]te—dwi?ulgie):arﬁf)qitr:l'm ab anetaw Isolgdé;mp 158-380 °C; "H
MR SH15BEh 8y 1By 98 28 0%, HHMBAIEREOIA 2550, an,

= 24504261 Xm, 3HY B.§6 (s, 3H)), 4.22 @8 Ar5.J SB)8 HZ), IB6((8, 1H)7.74 (s, 1H),
iy b n Ches (s o’ B ey o Aelob 8 g 8 i 38,2 (st

Anrs 538 flor2 OHRNE@Brittheosy. C, 6 1.06, H, 4.73,
20 N, 10.96. Found: C, 60.89, H, 4.74, N, 10.82. Exanple
4

-21-



4-r(2.4-D chl oro-5-net hoxyphenyl ) am nol-
6- net hoxy- 7- (4- pi perazi n-1-yl but-1-vnyl) -

wW@2@aionmbt necarbonitril e The sane procedure usedr/s1005/037839
the synthesis of Exanple 1 is followed. After
purification by colum chromatography 120 ng of a
m xture containing the product is obtained. The
m xture is further purified by HPLC using a gradient
oiVtat tscl@Beg st oni tri | e/ water (0. 02994FA) to provide 15
ng (5% of 4-[(2,4-dichloro-5-methoxyphenyl)
am no] - 6- met hoxy-7-(4-pi perazin-1 -yl but-1
- ¥nyl ) AFompiodod hagoaiismwiiucire:e as a yel | ow sol | d np
188-190 0C, 1H NWR (DWSO-c/6) d 2.85 (t, 2H, J = 6.8
Hz), 3.03 (bs, 6H), 3.32 (bs, 4H), 3.89 (s, 3H), 3.98
(s, 3H), 7.35 (s, 1H), 7. G{s~1E), 7.89 (s, 1H),
7.92 (s, 1H), 8.52 (s, 1H), :@ bs, 1H), 10.01 (bs,
1H; M5 (ES) miz 510.1 ( MHN+ Meis for
C26H25CI 2NsQ2 - 3 TR Nry: C, 44.18, H, 3.48,
N, 8.06. Found: C, 44.
4-r(2,4-Dich|,oro-5-pe XY IN
6- et hoxy- 7- >N- et hyl pi per azin-1-yl)buti- vnv

5 P-3-quinoli negarbonitrile The sanme procedure used for
the synthesis of Exanple 1 .is followed to provide 45
ng (24% of !
4X[h feift- di chl or o- 5- met hoxyphenyl ) am no] - 6- et hoxy- 7- [ 4-

rret hyI p| per azi n-

1 yl)but -1-ynyl]-3-quinolinecarbonitrile as a yell ow
s@ji 160 0C, 1H NWR (DVMSO-c/6) .d 1.43 (t,
@%'%eimgf’éé . 2.19 (s 3H), 2.38 (bs, 4H). 250

10 (B¥ and Ry’ ar@ingependsntly alkyloH) to 3 cghopgtomsyjor 1and R(qtaken

Zgge‘i'hfr é\gfhethé'lﬁqm én té)%léé‘rz th%l/'ba '_3 gttJo‘f‘\e& SoanIFBDm E') & 0?’45 thémbered

( ESjurated ns@ wh@h(mmlonﬂmmnmaq ad%or(ai/hxﬂpnoatcrm@iected from
pwé,,t)b{) % What is clainmed is: 1 . A conmpound

havi ig the' structure: wherein: Ris methyl or ethyl;
Rniafed;R' are i ndependently alkyl of 1 to 3 carbon

15 atﬁ)wﬁs’ hy%ﬁ’od%n &ngkyﬁ?'of 1t f%k(?Earbon atoms; and pharmaceutically acceptable

salts thereof.

2. The compound of Claim 1 wherein R’ and R” are each methyl.

20 3. The compound of Claim 1 wherein R’ and R”, taken together with the
nitrogen to which they are attached, form a N-(C,-Cs)-alkylpiperazine, piperazine or

morpholine ring.

4. The compound of Claim 3 wherein the N-(C4-Cs)alkylpiperazine ring is N-
25  methyl-piperazine.

5. The compound of any one of Claims 1 to 4 wherein R is methyl.
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together with the nitrogen to which they are attached,
can forma 5 or 6 nenbered saturated ring which may

w@pitcosmbt y contain an additi onal heteroat om seCEHUS®AS/037839
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fromNR''", Oor S(On; nis 0-2; R" is hydrogen or

al kyl of 1 to 3 carbon atons; and pharnmaceutically
acceptable salts thereof. 2 . The conpound of Caiml
wherein R and R' are each methyl. 3 . The conpound of

Cl@ai m ITheeamepauniof Glaim R whergkethe tcogwo et is\sietelstediom:

ni trogen, o sWhi th Ay P
G3) - al koo e e R B o B 71 Bl B Bbllroputg -y
. Mgtboxyedaunatinasbriongiilen 3 wherein the N-(CrC

3) al kyl pj j ' ' -1 P [ ) 5 .
0)2 B BBE B H §-UEE0E 14 Bt T
melt-yijdut-8-ynyH3equirmiipesantzbnitfileCl ai m 1 wherein t he

o 12, 2 R ek RB nnubmshems oy B i ot

4-1 (2, or o-
arfi-yry))sastivineneghipositrilet hoxy- 3- qui nol i necarbonitril e;

oL B AR BT rozn-
- yinyny))-Bqjoolinelcamecigiig@ndt ri | e; _

4-1(2, 44— A-Di 18r'o§5'- I'QQ 'ﬂ N %8P6U§L6xy-7—[4-(4-methylpiperazin-1-
6- met hoxy-"7-(4- nor phol 1"’n="4-yt but -
1-Whyit-)-yBylg8Haniblinesadobitrie;t r i | el; _
R L A

-ynyl ) -3-qui nolinecarbonitrile; and

4'7[ .( 2, 4A Mﬁf%%%lc%%wﬂ%ﬁﬂf QS%I‘igi[}lgi_a%%lﬁpound according to any one

6- et hoxy* I perazrn-
y |oF blairnd 4 yon @ lahd hgunaveliicadly acdepiatie ishiks thersbf, and at least one

PORLIRSEUELAR dokoASBERLARL 6 SRyt hereol. 7 . A

rmaceutic i on corpr §'i ng a conpound
according to any one of clains 1 to 6 and

Phar MaeRLd ki AFGHRIARR o3AbhiSing 1V68har f3A%eRity inhibiting
amount of a compound according to any one of claims 1 to 6 and pharmaceutically
acceptable salts thereof, and at least one pharmaceutically acceptable carrier or

excipient.

9. The composition of Claim 7 or 8 in an intravenous dosage form.

10. A method of providing neuroprotection in a patient following a
cerebrovascular ischemic event comprising providing a therapeutically effective
amount of a compound according to any one of claims 1 to 6.

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

cerebrovascular ischemic event comprising providing a therapeutically effective

amount of a compound according to any one of claims 1 to 6.
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pharmaceutically acceptable carrier or excipient. 8 .
A pharmaceutical conposition conprising a vascul ar

w@eooa®at2bt i ty inhibiting anbunt of a conpound BCT/URZNOFIEE7839
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to any one of clainms 1 to 6 and pharmaceutically

acceptabl e salts thereof, and at |east one

phar maceutically acceptable carrier or excipient. 9 .

The conposition of Caim7 or 8 in an intravenous

dt2 ageAfaethed elredugingrinfarolivabimes tha gatiggt following a cerebrovascular
NEUEIRE LRSS | BhphiBin Mihi@f&in{;oé oW Pe tRally effective amount of a
cerebrovascular "1 schem c event conprising providing a

t bempguadtdccalding tefahe on¢ veclaimsuno @f a conpound

according to any one of clainms 1 to 6. | | . A nethod

of inhibiting neurological deficits in a patient

f 53 | owAnyethod of gthiliiingspest-tachemisheascolae peimeabditpef eqrpleral blood

p idi. ] i | i . . . .
A e S
e tiesdpefticallycaftsctiee améunt of awompaerd aecosdipaio amtone of claims 1 to
fgl | om ng a cerebrovascul ar i schem c event conpri sing

a

mnistering a therapeutically effective anmount of a
compound according to any one of clains 1 to 6. 13 . A

Migh NOUTRE ML) BB BPERIAE T £3 NASEHH AE compound is
permeabi Tity of cerebra ood vessels In a patient
safmhinistergd bebvaea abeviehiombeutd heure it the dagpeini eugnt.
adm nistering a therapeutically effective anount of a
conmpound according to any one of clains 1 to 6. 14 .
Thé . meiThe thatfiodefyangwee of Clainag i tol t4 where tha érasapeutipally

c ' Yo[rsal e to about 24
hgﬂgéﬁgg{ﬂé)?mﬁggoﬁ{s%@m%e ent . Egi%)}h%% "met hod of any
one of Clains 10 to 14 wherein the therapeutically
effecti [ : 0

i kg, TG ML eh5 8FL AL o o MBS ashis g

c compowichef Fadmiiail snttevengustyonpound of Fornul a |
intravenously. 17 . The nethod of any one of Cains 10
to 16 wherein the patient is a human. 18 . The net hod

oft7any Toaenaifioddbfainy®né ©f Caind 104e i @vhersirethe petientica human.
event is

18. The method of any one of Claims 10 to 17 wherein the ischemic event is

transient.

19 . The method of any one of Claims 10 to 17 wherein the ischemic event is

acute.

20. The method of Claim 19 wherein the ischemic event is stroke, head trauma,

spinal frauma, general anoxia, or hypoxia.

21. The method of any one of Claims 10 to 20 wherein the ischemic event occurs

during cerebral hemmorhage, perinatal asphyxia, cardiac arrest or status epilepticus.
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transient. 19 . The nethod of any one of Clains 10 to
17 wherein the ischemc event is acute. 20 . The

woredoaod’26f C ai m 19 wherein the i schen ¢ event PEEUS2005/037839

10

15

stroke, head trauma, spinal traunma, general anoxia, or
hypoxia. 2 1 . The nmethod of any one of Clains 10 to
20 wherein the ischem c event occurs during cerebral
hemmor hage, perinatal asphyxia, cardiac arrest or
sPat us Togpi lll@pbf @usorppounthecapsdingfto aamyo ap® Lidelaiosoi diong in the
t it ; ;
%ﬁﬂgéﬁeﬁﬁg ? rﬁ!ad?géﬁ%ﬁ fbpﬁ'gﬁ’rd@‘ rrg%e@tﬂpfoénﬁﬁ] M;g lg%erﬁ following a
oeﬂebmvagcw\arombn@mt.ummbltlmgoemrrioglcek/@ﬁclts in@rpesient fntbowmg a
n%é'rreg o%é&ﬁér Eaién“r bt&ehp r@d&fﬂd ﬁ'ﬁ’é atf %lhl‘ﬂ\% '?r? aag?tlent following a
rovascul ar 1schem ¢ , ucl ng
v obretveyaseular nﬁxalen"emeva‘rmmnd\mmgtl@g pestamhemwbalar permeability of
[ t ar
o SF14B1E Bl R £ st Cylshlo AR (eI Biefe
sufferl ng from a cerebrovascul ar event. 23 The use of
i m e . The use
:2@ %%e%igg %Iglrﬁ?fwg%te'i Ak gaﬁerﬁﬁgé’ﬁgﬁ .

ﬁem c event 1Is

I
traﬁs?leg]t or. CThe use of cI aim22 or claim?23
gﬂﬁr ei gjoag VL\’%% Pi&%ﬂﬂz}f 0|e ﬁ{ezr% @/h%\%ﬁ] e |s%ﬁ§rtmc-g v%nHﬁ ?rgggient.

trauma, spinal traunm, general anoxi a, or hypoxia. 27.

Zghe l’l‘?\g Ugg f@l&n?ﬂforoé alg % Wﬁer%ﬁ'bﬁg ls%ﬁemeé\{léhﬂstala&te

I SChem c “eveént ~OCCUr S ur ng cere
perlnatal asphyxia, cardiac arrest or status

e%'?""ﬁh&“&s:e of Claim 25 wherein the ischemic event is stroke, head trauma,

spinal trauma, general anoxia, or hypoxia.

27 .  The use of any one of Claims 22 to 26 wherein the ischemic event occurs

during cerebral hemmorhage, perinatal asphyxia, cardiac arrest or status epilepticus.
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