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WO 2005/ 035499 PCT/ US2004/ 025607 5 SUBSTI TUTED

2- CARBONYLAM NO- 6- PI PERI DI NAM NOPYRI DI NES AND
WEUBSDBSHYTED 1- CARBONYLAM NO- 3- PI PERI DI NAM NOBEMZEREAS4/025607

AS 5- HT1F AGONI STS BACKGROUND OF THE | NVENTI ON 10

Until recently, theories regarding the pathophysiol ogy

of m graine have been dom nated since 1938 by the

wor k of Graham and Wbl ff. Arch. Neurol. Psychiatry,

39:737-63, 1938. They proposed that the cause of

Vggé%:ne he%gfche Wﬁé v§sodilatation of eXtr%ﬁhiﬂN%SfﬂﬂD
SYEOY T YISAMRGOL ﬁﬁikfgpggéﬂgmw%mﬁﬁs 5-HTyz

agonlst oes not cros arrier,
15 i nduce contractlon of AGOMISTS vascul ar snoot h
muscl e and are effective in the treatnment of

m grai ne. Hunphrey, et al., Ann. NYAcad. Sci.

600: 587- 600, 1990. Recent work by Moskow tz has
shown, however, that the occurrence of m graine
headaches is i RIEGROGREHINDOL RHEJAENTION se|

di aneter. Cephalalgia, 12:5-7, 1992 Moskowi t z has
proposed that currently unknown triggers for pain

st i nuh@l @cen?, thebBetegaling Aopdtidophhsibldgh BE figdathe have been -
vascul ature wthin the cephalic tissue, ﬁgw ng rise to’

doraingigd singe 193& by theiwask oé (rdpapanddWelif - bieh.aXawel. Ssvaliadry,
39’ 9 243 34k e Tg;?gl%ﬁo & tﬁﬁ éjcauggb'f 19%28% ﬂgaﬁiaglgée\&%s Vaﬁodllatatlon

vdte a s con uence o
. oﬁmatmcraﬁial gesseleuThg e/mw, wam §1i]@m'ted bphno\sle&g@mk‘eﬁgmlkalmds and

T T T
1nﬁ§éeaéo%€jra$tﬁ)nt J}‘:‘ceg}wﬂfg Vs &R 6 th ﬂlﬁ&ﬂ’é ﬁﬂi 299 e%ctiv@‘?n the treatment

tri gem novascular fibers. Neurology, up
of3pigBiiGe. SHOHIDB@S, erSlredom.i.pX deyd. Sev., @Qtﬁtw Gﬁ)@sl?ﬁOg Recent work by

ffinit r e5HT 5-HT1D t or,s
Mpgkoy s showh. Kol Hi B Pino® o Rt dAChe iy
mGdenﬂéht(Mth%len MRS ARisetdr] TepHalaBGd, 12t5-Y,1992.

Sumatri ptan and simlar conpounds previ ousl| y advanced

f or qw@@wwcﬁfsd thapeurendly Haknaqvanaiggersdor pran stimulate

tr%g{nlfﬂ\:/ai ?Qn%?ﬁ é IE.\%?V%&é V%fculgﬁ&ec‘ ¥vn Y O[BQ Qecﬂhrahg tu%s}ﬁ%g%vmg rise to

prem ses o
relﬁad@bfsvafsamtm gemp@udvmamaﬁbﬁ)ﬁ&ﬂﬂﬁ vlé@[ﬂdﬂﬁi%o (I‘41/e§l=21‘éﬁz@§ed

-2 S 5-HT h ts d |
nexEQRepligS tﬁ%ra?éwé@ %19‘%%5 it %é%?fueﬁe%%éwﬁpg i B g This
n&!?@ge%ﬂﬁﬁﬁﬁﬁ&g R0URd Bl s t-RARRAR Sot afkalfdsby hdchaflisms

human gene
involving 5-HT receptors, believed to be closely related to the 5-HT;p subtype, located on

the trigeminovascular fibers. Neurology, 43(suppl. 3):S16-S20 1993. Sumatriptan, in
fact, has high affinity for the 5-HT;p and 5-HT;p receptors, K; = 10.3 nM and 5.1 oM,
respectively, which activity may be indicative of vasoconstrictive activity. Sumatriptan
and similar compounds previously advanced for the treatment of migraine had tended to
be selected on the basis of this vasoconstrictive activity under the premises of the prior art

models for migraine.
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whi ch expresses one of these 5-HT, receptor subtypes,
named 5- HT1F, was isolated by 5 Kao and coworkers.
wor@s/o3Mar | . Acad. Sci. USA, 90:408-412, 1993. pdhius2004/025607
5-HT1F receptor exhibits a pharnmacol ogical profile
di stinct from any serotonergf< receptor yet
described. It was found that sumatriptan, in addition
to the above nentioned strong affinities for the
5- HIddgo@nfh (5-HTY &hﬁlﬁ%ﬁiﬁﬁﬁéphy@io%@éh@%ctﬁﬁfyl Iﬁédla/tea Bf\r/lai Ie&st seven
5- HT1F receptor _subtype, wth Ki of about
reqeitey dangese egnest pefsEagsneous of @Jmmappﬁ@s & T3 IHTrleeAeb‘tlI@ﬁm gene

S
i Bt A e T r ey R R oo SRR b 1P o
KS(EbI&i‘:ctdWUrk@ts f Broct Net!5A &4t Kcir EISﬂpQ(MO&abZ;HaQS ahid ﬂ-HTlF
has be S that .such eIth|V|ty general |l y
reF%‘?fé‘églq’Etﬁ 3’%@&8&&‘}# 1é¥3‘?‘it\]/°¥°?}/afé’r§3¥(§%l%eégli°§?qe€t0f yet
ARt & waCRIRP AN SuARLMBRG e e aﬁgnﬁﬁttg Bl a%bv@ﬁl%ﬁﬁ&lefd%rong

the treatnment of mgrai ssocl at e
affingios therthe 5-HYGE aoid 8-Hihmrgeaphes el®-Hd4F affiniydepthe5-HT 7 receptor

BeS Bt o RiBraRA 180 hRuEETh asbslibhanleph g T receptr

infrAigtdine. of 6-substitut ed- 3-
am no( al ky! tet rahydr ocar bazol es and 7-substituted-4
2 0 Yeariows Cailk yrirpespédr sisepist[hny s sjbseghsndy beag, dgveloped which have
hgg/?%é]aége%e Létl% gr%ﬁe% %—?121 re%e&o f'a]ss gl’?c}fthgpﬁjee%own that
escr I'ng ~vari ous am
sudh s¢lbaivitly geedtaly rducdithe 3asxbbonstrﬂmlve actﬂridj chagiokesikii¢ of @her
1236tetr%hydrop ridin-3-yl-indoles; WO 97/13512 .
coanggagpﬁﬁ @ncg faélpp';ey iglragents qu)rstpp freqatagnt of migraine and associated
d1$o g&ﬁnoet hyl i ndol es; 25 WD 98/ 46570 describing a
: y of 5-substituted i ndol es, pyrrolo[ 3, 2-
b] pyinclidedeanongsthessf rHdhsTecepidr fgonistt 4ré ophpoesls disalosedyin the
he. 3-. position substituted with octahydroindolizinyl,
ydr o- 2H qui nol i zi nyl ,
dec 3(U38d PQ@]WS iI5d08 11,82 -2l 3283131 39| descnbmg a family of 6-substituted-3-
1,2, 3, a- hexahydr oi hdo |Z|n
1, 3, 4, @mgm figc @ﬁazghwrlﬂzwbﬂlmtedM-

1, 4,6, pyrido[1, 2-a] azepi nyl;

V\D 98/ Mﬂ@@%ﬁtﬁg@@%{egtn bing two famlies of

5- sulb$t 61501 66, P.Sp&y7R 1,262,373l 56213,!19?1@1&1&%6%/29075 describing
5-substituted 1,2, 3,6-tetrahydropyridjn-3-yl-

azai ndgmaus & m%@gﬁﬁgg&mteﬁwu xi -iglsd and S-substituted

1,2,3,6 tetrahydropyridin-3-yl-indoles;
WO 97/13512 describing a family of 5-substituted 3-aminoethylindoles;
WO 98/46570 describing a family of 5-substituted indoles, pyrrolo[3,2-

fo

b]pyridines, benzofurans, and benzothiophenes, having the 3-position
substituted with octahydroindolizinyl, octahydro-2H-quinolizinyl,
decahydropyrido[1,2-alazepinyl, 1,2,3,5,8,8a-hexahydroindolizinyl,
1,3,4,6,9,9a-hexahydro-2H-quinolizinyl, or 1,4,6,7,8,9,10,10a-
octahydropyrido[1,2-alazepinyl;

WO 98/20875 and WO 99/25348 describing two families of 5-substituted
piperidin-3-yl-azaindoles and 5-substituted 1,2,3,6-tetrahydropyridin-3-yl-

azaindoles;
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-3 WO 00/00487 describing a famly of 5-substituted
(pi peridin-3-yl or 1,2, 3, 6-
WO edosabsady opyri di n-3-yl )i ndol es, azai ndol es, PCT/US2004/025607
benzof urans, and benzot hi ophenes WD 98/ 08502
describing a famly of

ana SO P iyﬁysdﬂ&a@?eﬁﬁ G AR 155 6

WO 98/ @%&H fhih-B SH%(ﬁ)lésa&élﬂﬁo‘Pécs @enz@f!ﬂrdi@ and benzothiophenes;
car bazol e- 6- car boxam des and

1,2,3,4-t et r ahydro
4. aﬁW@o%/@Sm-Cé&QHbmge%)faﬁ[ﬂb’ - o3ubstiatsidel. 7.3 dateahoalie-des;

WO 98/ 15545 .descr e .
3. 5- di {5?81& If?ray%fng% %81 %—g&bakgﬁedbﬁ 2.0 O#ch&ohept%%]benzoﬁlrans,
00/ 0P &9B/sk196 fdebdrib@lgaa fam‘ﬂ}J cyf pimﬁroal 2 9 J4~tstehisidrd-QHechrbazole-6-

{6t an§AboEies ds-FRPHAST-6xlohspial Rliadole-7-carboxamides

benzg M@%ﬁ%gmﬁﬁf%?g&& @Qﬁ%e& 3,503uBQ4ifhea BRoles and

describing a f
4- ( 3- shdasbiransgd- benzoyl ) pi peridi nes; WO 00/ 50426

LTI LI A
of 3- hghanpk Bwﬂcﬁi Qéflﬁﬁo\lés RN & Bédzyfukand; and benzothiophenes;

oxoet hyl )i'nd Conti nhued research has now

sur pVOsQU4T 55 9ydestribing afanaly @rﬂd(%ﬂ@ﬁ@@@ﬂé@n@me@dlnﬁ

nov o HI1F n|
con Ca0 S Bt ARG S Dk Relabfons; and
i nhiwor O(IJME%di%s@iﬁﬁg’ia/ Bty @B-hdtéﬂob@l—&x(m(ﬁinyhgr heteroaryl)-2-
significant vasoconstrictive activity, and are .
t her ef o¥eethydlirdales or the treatnment of nigraine and
ot her 5-HT1F receptor 20 associ ated di sorders. SUMVARY
OF THE I NVENTI ON The present invention relates to
subSTgrtintedireearcht hasmpmastrprisitely piepdediadiemearidnmeypdctidndass of
and bst
noyelssg Bﬁ@%éﬁlﬁ Beopisls prvirgisingt sbypiraandgecsplor binding Rgperties,

wiikh fﬁ%lﬁf@ﬁ@ kxtRa8oR, WhilkhadSidinRbighifttaht Vdodonkstficlvd activity,

and are therefore useful for the treatment of migraine and other 5-HTr receptor

associated disorders.

SUMMARY OF THE INVENTION

The present invention relates to substituted 2-carbonylamino-6-

piperidinaminopyridines and substituted 1-carbonylamino-3-piperidinaminobenzenes

compounds of the general formula I:

RSb
or a pharmaceutically acceptable acid addition salt thereof, where;
X is —C(R*®)= or -N=;
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3b or a pharmaceutically acceptable acid addition salt
thereof, where; X is -C(R30)= or N=; WO 2005/ 035499
wWEOs08004/ 025607 -4 RL is C2-C6 al kyl, subspCT/usmd4/025607
C2-C6 al kyl, C3-C7 cycl oal kyl substltuted C3-C7
cycl oal kyl , phenyl, substituﬁ%d phenyl het er ocycl e,

or THDRELL S ISUSERmEbe TRl 2 oehy Sy o,
cfcwaw ShehylNsuBsfitufe ddhenﬁr Hé’céfé@yhlé mguwyﬁaneﬂete@c@c ;CB

kyl” ‘or substitute dr ogen or
et DB 15 reggerbi CatralhiarCooisalloHRa A1k & & gepe of formula
IIeach i ndependent|y hydrogen, fluoro, or nethyl,
provided that no nore than one of R3a, R b, and Rao
may be ot her than 10 hydrogen R4 is hydrogen or Cl-C3
alkyl; R5 is h dr -C3 alkyl, or C3-C6
cycl oal kyl car §ﬁ \UNd that when R3a is ot her
t han hydrogen, 'R5 is hydrgdgen; R6 is hydrogen or Cl-C6
alkyl; and 15 n is an integer from1l to 6 inclusively.
The present invention alsoRelates to pharnaceutica
conpositions conprising a coppound of fornmula I, or a
phar maceuti cal | y aq eptabl e acid addition salt
t her provided fept avhep Raisrar€aellahen spbsiisgtahiealies R? isrhydrogen or
gyent or ex0|p|ent I n anot her enbodi nent, the
Sent invention relates to pharnmaceutica
c on‘pﬁé“; R?bQﬁh]‘:Ed aﬂﬁﬁt}eﬂ —fh(QE%D*lGR%@te mhllﬂdepeﬁde&ﬂy hydtfogén, fluoro,
receptors, for the inhjibition protein
orgnethuly aEoxidedrihataqdnere thagroneipd R QI @ﬁ @l E? athenthap

h %gngrm ne in mamal s, partlcul arly hurrans
ontaining a conpound of fornmula I, or a
pharRﬁﬁduﬂhmmhbyCaébeﬂwable acid addition salt

1o 80013002 DRSPS SUbL 2L, SESERARS SR Bt when
isi oS Manfy df et BSis h9dd goBt hod for activating 5-HT1F

R® is hydrogen or C;-Cg alkyl; and

n is an integer from 1 to 6 inclusively.

The present invention also relates to pharmaceutical compositions comprising a
compound of formula I, or a pharmaceutically acceptable acid addition salt thereof, and a
pharmaceutically acceptable carrier, diluent, or excipient. In another embodiment, the
present invention relates to pharmaceutical compositions adapted for the activation of
5-HT\F receptors, for the inhibition of neuronal protein extravasation, and/or for the
treatment or prevention of migraine in mammals, particularly humans, containing a
compound of formula I, or a pharmaceutically acceptable acid addition salt thereof, and a
pharmaceutically acceptable carrier, diluent, or excipient.

In addition, the present invention relates to a method for activating 5-HT)¢
receptors in mammals, particularly humans, comprising administering to a mammal in
need of such activation an effective amount of a compound of formula I, or a
pharmaceutically acceptable acid addition salt thereof.

Moreover, the present invention relates to a method for inhibiting neuronal protein

extravasation in mammals, particularly humans, comprising administering to a mammal
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25 receptors in manmal s, particul arly humans,

conprising admnistering to a mammal in need of such
waceaswaidon an ef fective anount of a conpound BET/US2004/025607

formula I, or a pharnaceuti \c;:l |y acceptable acid

addi tion salt thereof. Mreover, the present invention
. el . i nhi bt I [
g f b0 Suh iy oh M e o AL b Lo AR AL £l o
plepmpEdusicdlly Rdeptable heidiaddition salt therewll WO 2005/ 035499

PCT/ US2004/ 025607 in, need of, such i nhi t()j;tti on an .

ef f efddifienallyp thetPresenLinvenHoRFRges 0 P&Fﬂm of tregffngpr preventing

' | addi .

nfERERF AR, pHERRAD AR 2hrSAP A AIEAN 19 4 pammal in
nded of suct treatin émiror prevattiony an effpetbe@ntauntof awamipiund of formula I, or

mmal s,. particul arly. h ns, ri.sing adm ni stering

ap aﬁ%\%@%?ﬁ?e@aﬁ%ﬁld&?‘ g@@ﬁaﬁﬁgg? nt or prevention,

an ehhemtl 4pe WP U préfenfint HIRAUBRIR o tHRMUIW bfla bomPbundPof
pharmaceutically acceptable acid addition salt

formulad @ a migdlicahent, asg ée pargtulahemgdisaapnt adanted forghe activation of

ates to the use.of a conpo 3 rmdla |
sEET LSRR Rl Fiofig o GRIRRMOin et B Da o tprpe
trédi@eRIripyéich@oh 6f migdraitl Hmeeee, pasiculbdly hith@ns. That is to say, the
i nhi bition of neuronal protein extravasation

and/ or
pregint ygntian telaiesttadha ussiof geempparidef formplad foy the agtivation of
L1C LK . T . :

> FPER BRIl TR g I8 SR Sn, Sl e
tréaumant aa previeotiort oemaarding at inamneis, paticlilbfly iebeptor. s, f or

the inhibitjon of neuronal protein_extrayasation,

and/ BASHIGRallyn e REp At RSARHOBITel5ie8 fR I U5R Ob P1G gl fompqunds of
fOMROTAIiR thelRhtifSihRIJ Y rhelli IR for tl@é@tib?ﬁ)&%ﬂ 3LHT, PRceptors, for

present invention relates to the use o one Or nore
the dmipbiting of néuronld pfaseimeixtravasation, kad/anfon thectrentmentfor grevention of
medi canment for the acti.vation of 5-HT1F receptors, for
mfgrang B g, PRy APyt ei n ext ravasat i on.

and/ BiirtHepthotel thetpi@RhMBRéntdh o6 €N Tot AlRtHAs foithe Btdiehtand/or
manmal s, particularly. in humans,  Furthernore, the

! Y. .
pisteiontof Sri Bmtmeshatpd dippelerss qosprisingidgynistsFing fpa mammal in need
oiffru%fi‘ enfOPr&entiBh, LA OR, Lhumad ,Igh %ffg@cweaa&xftﬂmt ofa ccgnpound

I'sorders conprising admnistering’to a nammal 1 n nee
o2ormbladpets ghnansceatitallyracpepeabdnbdid addifien salttheseok.yInepreferred
h n, an effective.anmpynt of.a co und.of formyl a |
crg PO, e St et ot AR L s S RERLPIalF PYtEYeop and/or
m%é}%thg.of. In preferred enbodinents, the
-HT1F- nmedi at ed di sorder is neuronal protein
extravasation and/or mgraine. 25 DETAILED
DESCRI PTI ON T N\ A ..l" det.ai | ed
HE INVENT

descri pti on Pl bk RIFLIGN QI IL

art THhe following detailed description is provided to aid those skilled in the art in

practicing the present invention. Even so, the following description should not be
construed to unduly limit the present invention in that modifications and variations in the
embodiments discussed herein can be made by those of ordinary skill in the art without
departing from the spirit or scope of the present inventive discovery. Such modifications
and variations are contemplated as being within the scope of the invention.

One embodiment of the present invention is a method for increasing activation of

5-HT;F receptors, while avoiding vasoconstrictive activity, for treating a variety of
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practicing the present invention. Even so, the

follow ng description should not be construed to
waie@aloys4bd mt the present invention in that PCT/US2004/025607

nodi fi cations and vari ati ons | n the enbodi nents

di scussed herein can be made-by those of ordinary

skipl | .in.th oyt 30 departing. from.t rit
aighplcrs gl mieth R B roncn HeR O P BisaB Ry V&R ' shammats.
Infraged é.Iﬁ@ﬁ&L@i@&? digditery afd ﬁ%grzﬁﬁé g@ﬁ@aplfmﬁ QHEéIﬁﬁl@ldne@@algla dental

being wt t he 1 nvention

th
paéhmmagﬂmﬁaé ?‘%g&b@ﬁtnctlm eaini PEigty, g@ﬂ@fél HBépety disorder, panic
f HT t
AR NOAP iy, Gl RSB R oA sdrome
orVate hatal phﬁse\:wn&fb&fd PE4ARAMEAGT byfd2604/ D6 Toss; ementia including

di so_rd rs that been |inked to decreased
deﬁ@a%p agag S§§1Ia{;]§h(§pa SRR GHEROTHIGfigi Rp At JisRide

tevidr gfsm%geﬁﬁpl.g{eecoﬂrgf &’i%&ﬁersgﬁ&ﬂ&ﬂhe Bél’s@nahty disorder,
trigem nal neuralgfa, dental pain of
obsessjyercompubbiveulisnrdgroprematiys tjaodatian epmiite, dyafwactéony bulimia,
anxi.ety di sorder ani c . diso

el sy Sl SRS bhoq. moytist 36 b SRasE > HRE"

coRfRUBMSS I HRinvnfigh el Wefil] ak 8 ptophoRLtiPhaIR sy iddBine. Any
post-traunmati ¢ syndrone, nenory | dss, denentia

of ithesk otithngls cephesni Pempsund @if iﬁ@m@@b i liprefieged embedimiesis the
R L b BUREEARLL b e L PRGTES o Rl o

bor darhdss ensmfcsmfhénetﬂye dis@aéldaﬁhlch clissisdatdl oRIDibEh Mgonists
dj sorder, premature ejacul ation,, erectile (&ysf unction,

arg kg BY established, and arserted dlassificatinns. |ﬂ§$‘r¥i Cl?%? iretionsspdes found in
vaHBhé HTrcedN @o{ é}k alt EI%Q%R 10 e f(;ﬁ'ﬁl Bgtlct Aﬂds

I nvention are O S a prop aCtI C t reat nent

Sthtistical Mamiah el Mémal Didorddre deSMETVTBIE 994rptkmyn@nd&5r¢1ﬁamd
of formula.l (poreferred enbodi nents, the .nmpmmal tao
A%@Clﬁfrl@at%ﬁhmgt% QArPrAVises afliagRosic tooldorigdapiflimganay of the

dlééffs i g@schbs\(ﬂl%ﬁfﬁa Ukls% Bhd R?e?&iatgﬁ%f @ﬁgﬁﬁc%ﬁro? ﬁ1§é§ses Tenth

ers can Be treate serotoni n agoni s
Revigtork (160N 1 Q)y pesideb clasdifcatiang fcaaquyt o dhadiasrders |demr1bed] berein.

th' cl assi f.j.cations ¢ be fo ri ous
eri ed Sr e il Einshis 154 rearettohalite pYRFAdhwas dogplogics, and

clégélﬂcat%&;@&ﬁg%f &ls@faelrs%tegéﬂb%a heRlin, MishuBhe HosdBIdedbribed in the
Di sorders (DSM I VTM (1994, Aneri can Psychlatrlc

D&Ms%ﬂ&ﬁ%lomﬁhﬁg@mnolmd clpssifidatien systetissgyRbstwith
m cf;ca Sf Lt dernt | fé/l ng many of the disorders described
e é ﬂ SHOSRe International C assification of

D sergase of 8 BbiporeVéfIoanull [ @A ctivatiow boi®s 5-HT;x receptor, for
classifications_for, many of the_disorders described
th¢mbghition ofneppenal pentide gxBrYasalAN, i £40CF 85 am tpestippuation of the

V
i OB RN BRIl BB oS G ra@ foseribed
abone Iamtialhgnbd)‘(hmen‘a&f desmreschenhventidnh dn oRSptefdrrainmbodiment, the
in %%?lpé g)‘t;OVé@% af;ga‘%bp(gl ﬁorrrﬁl t%ea%%%ntaor}dmlgra?ges {nfaI r(r:lgrtn}n%{] as for example a

human, comprising administering to a mammal in need of such treatment, a

pharmaceutically effective amount of a compound of formula I. In another preferred
embodiment, the invention provides a method for the prevention of migraine in a
mammal, as for example a human, comprising administering to a mammal in need of such

treatment, a pharmaceutically effective amount of a compound of formula I.
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medi cal scientific progress. The use of a conpound of
formula | for the activation of the 5-HT1F receptor,

wo 0005/02899 he i nhi bition of neuronal peptide  PCT/US2004/025607
extravasation, in general or due to stimulation of the
tri gem nal gangl i a specificalty, and/or for t he

tre of the der descrl
b & R b pfcoptbop o R S bt grion of iy than one
coﬁf ﬁﬁ‘d B%nﬁﬁﬁqdirﬁl@ Enanhﬁetuweﬂemb&emﬁé@\fbldtﬁé aé’tnfﬁ@ibﬂ Qfthe

r the treatnent of m raine in a mammal
-Hifafmc@ta, fdrdhaimhitgaorpel rsurapabplptide smwaﬁ@lqno Hragemamhm due to

sty She el TR st P R St orany of he

dign@rh8éscHb&f fove dare arg‘@ aHier¥alimdnieof tRY Bk invdhavh.des
a method for the prevention of mgraine in a mammal,

as fidie geretabshenica] derms, usedseughpyichaye thei uuak meapings. Zor
o GBI 80 B PR RPN goup

Th2Qend OB354P BT 10S20 0t Mehalalkyl grodp. Kywivagof fllstratim, biit

TR o o el o A, Pl
al fe?éfﬁrﬁ%l . ARk ﬁi@?ﬁzlo Rlerk® @3 1P 14880 hdlihyl,

or the i1 nhi |t| n of neu ona pepti e extTavasati on,
ethy, ’gmyla hncbrsomwyt SCheseinn{iCa€i alityGrefetstotmethnethyl, n-propyl,

oI g5 dtophFelroul gl B Gy £5 i o a

brhed hiEittathed B&yp%@ﬁﬁs’ﬁavh{g\/ﬁ&h 08810 six o8 8@l The term

chem cal terns used roughout have their usual

"CorkGrallyfsrefers fo alghesnphed, and abragehed iyt groupe hayiag figmptwo to six

AR5, s AR PR A A RGRREE BR cocopens,

an@cotlphexBy. Thyteah “ChlQyslyclatlkel, aldodhcluwstdyeluheptyl Cycloalkylalkyl
im [ al kyl" refers to methyl

h "l -
re%@%?%ﬁhﬁ@%%? ﬁvT(eéu?hr@gglh an i° a&w&yhamaraéff@rr gxaple, but not
linAfdd ! ‘@3%?&’}‘0}103@3@ -d1= (Ef GPI%W” W}Hﬁ?réf g'; '(,(é?b @1'05 lm01ety

refers to , |so rop
linkheé threwgh & Cto E:darbbk y+etlkyr1 ehan. sEth a}bylhwdoaﬁtyﬂ],wn,d cycloalkylalkyl

bl Y puonaiRsRbiied i e i el ARBEE golfppuutds wherein
R'GE @y&&ﬁﬁlyl AepREEBREh Rlikyl= gf%efeneawwagco&ﬂm@m@herem X

to carbon atoms. The term alkyl" refers to
is ##(R"pFanched and unbranched al kyl groups having from

t V\D i ;; b C‘ 29! " o s 3 th]

Cyclji)hgl grjnf(s Jaﬁ(o?( {‘] ’op;go y{»?;f @ng%gﬁgqlnﬂoxy refer to an
alloy gfcmpﬁpﬁenbrl gro&p,(beﬁml g@dilfp( yt pyrichidiity® gmupﬁ%sﬁ&twely, each

cycl oal ky 3I SO | n@udes cycl ohept Cycl pal kyl al kyl

opilemélryssubﬁlta‘fe 9& Peyidegd forgreiny that ig %@adqdﬁh%@h ag gXygen dtom.
n al | ”f I‘ 29
1@& cycl @fsheﬁmpg find Bbnz) @ﬁm %éeféF g&%ﬂ all§1 group,
ph%yl @Boupy ot bfaizlyygronpu respj:ctlvely, each optlonally substituted as prov1ded for

herein, that is bonded through a sulfur atom.

The term “C;-Cy4 acyl” refers to a formyl group or a C;-Cs alkyl group bonded
through a carbonyl moiety. The term “C;-C4 alkoxycarbonyl” refers to a C;-Cy4 alkoxy
group bonded through a carbonyl moiety. The term Cs-Cg cycloalkylcarbonyl refers to a
Cs-Cg cycloalkyl group bonded through a carbonyl moiety.
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i nked through a | to 3 carbon n-al kyl chain. Each

al kyl, cycl oal kyl, and cycl oal kyl al kyl 20 group may be
wWopiososEbd y substituted as provided for herei nPCHIBI9G4/025607

conpounds wherein Rl is cycloal kyl, conpounds wherein

Xis -N= are preferred over Wonpounds wherein X is

and TR Bl el o TP ebtogo ROy @iy, BRIGHIBN groups ae

f1uei & Wlord ihdybroréls ONbre Plreféﬁe@ HAl$lEdMps &ie FBro and chloro.
respect i vel each 25 optionally substituted as

pr ovigclernn Sheterepysial is tah%n to medson shberaterd 05 upsteated Yy geh-
Qéﬁzd Fli[g %oﬁtgmﬂ'% (9'%1 ITBQ) %I'fle?eﬁ?/a[torgp ‘sa‘éigclt&hfrgm’ mﬁg%n O)ngen and

enzy an-a F oup,
sutfur, Beidzidg cptionglly eiriisntzofaedd/, E)&:M}ﬂa@metmbllesg for the purposes

substltut ed as ded for . herej (51
of e prgsERt vention, |m°i‘id8rﬁ1ra’f1ﬁ]eﬂ%1%1?}}ﬁny]|€l3 @W@ i lerrf]le%ﬂ%ﬂ N-
I
B LS5 AR B et SRR, ool

thraﬂiazadyh dinibzrmiyll thiazefidingl, Neacety(thi24lidinkl nylmgilmjdpp)hrmdﬂd

t. h . I t C3- Cb

oy e g BE B PR enatosed ARG I fos thagoeses afithe
prégutededtinonhde 1%{1&61113@1 BEHZB% Aol BeADO0L53PH Bhzothiazolyl,
PCT/ US2004/ 025607 he term"hal o" refers to

quinalisyb beezolapnyl, lmn@%mpbﬁnylol@dolyl?raed dherlike, hlép’E)W@Cbm be
op%ogall f slu%gtl %eldU OL.I%L 9115 es onBcH;] Ws%b&{tﬁﬁg ro{ﬁﬁie ‘tt' 328 ring when

S are ro an term eterocy

theﬁetbﬁléwleisbmseﬂ saturat ed or unsaturated 5- or 6-
menmbhered ring containing from1l to 3 heteroatons
sel dBo8g embadiment. P& eﬁe rgexrlesipclude @wwé»ﬂhmghrrafl pyrrolyl,

P lld }ﬁ%ﬁﬂ%}k{o@e‘%ﬁe pu pgjfggas&ﬁgrfl Fﬁ& reseri:lt1ranyl

benmthmphﬁtyl, tienzddickflyamiidazolidingphié nf/wmchynaydiqpp,tmnally
Bé”m idinyl, pyridinyl, N methylpyrrolyl, oxazolyl,
supEWEdol yI | pyrazol yl, imidazolyl, triazolyl,

OX aqh%é@id&ther efn'Bb&‘Eﬁeﬁ‘Z Qrafbrred ﬁ%tﬁ’é@ﬂfc)lés iné10H4& ﬁldlﬁ‘}bl Nhbophenyl,

N-acetyl t hi azol i di nyl, pyrimdinyl, pyraziny

angyfwiatizlz alhpf Wh@hdn&ym@ QPitlheall}BUéﬁﬁﬁl@dy benzof used
het e%%%%fﬁlked gl fl ocr cfo ﬁgﬁlﬁﬁyﬁ&l aﬁg)xlo i }Sf':l&u means an alkyl,

i nvent I oNn ’benz Xaz

cybakel] Ic%@élk&lalkbl% a&@kﬁloﬁtaﬂ&yﬁho grojipl fﬁsbedmyéLy, substituted one or
benzof yr any benzot hi ophenyl i ndaly and the |iKke,

mepe|tinggs 1¥Aﬂ1ﬁpéhd€‘r’ilﬂy Vi a S@bﬁwﬁﬁrwcfeéé@m thgtezerp qomsisting of halo,
hy%oé{gf, ér{bﬁdé ﬁe §1k8)9§ @rﬂ%‘:ﬁ%o@é’@ﬁ&#&lbﬁl alﬁil %ﬁ%‘rl&eﬁéﬁbé bitthe ring

eterocy enzof used.
poetidroaki the alk;yl Jalef pontred ohbothr drgfeired substitutides holuda pibstitution 1-5

tmé%:,\g h Qﬁyqacﬁéﬁegg%/dﬁ%ly sq?rﬁ:g%{  OF su@éﬁ%%# ﬂ? r%;ql F\%{hr 1?2{13/ and 1-2
times independently with a group selected from hydroxy and C;-Cs alkoxy, or substituted
1-3 times independently with a group selected from hydroxy and C;-Cs alkoxy, provided
that no more than one hydroxy and/or alkoxy substituent may be attached through the
same carbon. |

The terms "substituted phenyl" and "substituted heterocycle" are taken to mean
that the cyclic moiety in either case is substituted with one or more halo substituents,
preferably one to five, more preferably one to three, each independently selected; or

substituted with one or more substituents, preferably one to two substituents,
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benzot hi ophenyl, benzodi oxol yl, and thiazolidinyl, al

of which may be optionally substituted. In yet
wan@shsssoenbodi nent, preferred heterocycl es i nBPCTHU82004/025607

pyridinyl, thi ophenyl and furanyl, all of which may

be optlonally substituted. 20-Substit uted al kyl ,

o K DM B LI B -

cpimﬁﬂif&tc%% gh@Hiro, Wﬁéﬂéﬁpédc}i%héyl §talna 'dlk?ﬁhfé%ﬁbﬁftuent can be
nor'e times |nde endentt£ with a subsfitue sel ect ed

fuftheyrsubsisutgd md@pmgﬂlsm ggllo(flz alldxy, or wighi pescip, fiverhalaggroups

sl i BUOR g <l o AR o R s ek e
@ugi EonsBeifg Gf RehyRbb; Sﬁdnkylbkja ?hehﬂﬂﬁ(b; densihid, iahd pir@midingdoxy,

tinmes Wlt hal o,. each i ndependent|y sel ected, or

whieis the pheagloxy.denzylexy. nhenylthie. deamthio, and pyrigilinyloxy mmety

coRJERHPMENA ol I Ba N SEAOLAG LA YA BB onising
(ﬁ%hth&Ggmﬂq@adeha&ﬁﬂhhqoanyﬁﬁax&aﬁqﬂmﬂid@&qm@bupymnbe

P r e than one hydro nd/ or . al kox
E‘HSSP N%‘ﬁ%““ﬂ%’y 90 EFHPS+ Pt eA ovillione Subsliuent delected
; t 1€ g0 y;? E(ﬁﬁls‘uﬁgg Lbz{tagﬂ AAENUE, al%i@fcal%HQﬁt add¥uBfer substituted

en to nean that ‘the cyclic noiety
witlnzed tdrene mﬂps’etumg sslgbisd ifitom the gpurhcamsisting ohlse Graloalkyl, C1-Cy

U CRFe BovuBlon Ve iralieryls bt crep Bl g0 fuoro,
ch$d#8Sdndttb@g. W t h one or nore substituents, preferably

one to two substituents, WO 2005/035499

Pa/lwgagm onbslhment, preforeed substiniions fapisubstiteted pheryl Hand

s?%&%%%‘y?{f%?%n&ﬁd@ﬁlb@htu é %%haclﬂ%ycl Wﬁno?&h% s%%ﬁﬁféﬁts,

cyano erein eac
préfiekaply; ordd ths @k, mort prbfeydblshome tsu]meé J daule itdepamehity selected; or
bsti tuted i nde ende th Cl- al koxy or

furth
suh%{tﬁtegf@tu QeFQT JROTR SFRSUHE ﬁpgfe eg xe%@w USRS and
1n§{ﬂeﬁ&é?ﬁlg‘%€le§l‘é9%‘tﬁ e &b dtﬁ éo'ﬂs@f&?g SRS 'Glh@ﬁa{lkﬁebﬁﬁl &fkoxy,

roup consis

phenyl'oxy, benz
Cypine raytd nitie whbmmz yachtailkyl aadlailkpyy suhstitumyﬂ Qangoe fungmse stituted

i EP L AN ETo rane ey PREReactldy W

one ThQnbier éﬁbﬁ1mbﬂeﬁﬂe$erf&| s@BitﬁdtléﬂsCﬂﬁ 'tsthtﬁﬁt@dl Eheny " include
consistin of hal o, C1- al k and Cl-

supptEtpéemwith one ar thyqe lada@ead%lweép@d @a@aﬁﬁlbﬁéuerft@ (OF ﬁ@bstltuted with
on\%ﬁg E\Mc)) %%gsgﬂ%m lltilldge“p %1861% yf Jere%%ﬁ fg{n? ?ﬁ;e C(ﬁ*régﬁﬁlé H"flﬁg methyl,

methosy, stiflugomkthyl tfAuaomkthary, ﬁﬂlc%o&l koxycar bonyl and
further substituted wth zero to one substituent
sel ected fromthe group consisting of halo, Cl1-C4

al kyApbrEdiafiéhs used herein are defined as follows:
BINAP means 2,2’-bis(diphenylphosphino)-1,1°binaphthyl.
DMF means N,N-dimethylforma.mide.
DMSO means dimethylsulfoxide.
Pdy(dba); means tris(dibenzylideneacetone)dipalladium(0)
Pd(OAc), means palladium diacetate.
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al koxy, and Cl1-C4 al kylthio. When a substituent is

hal o, preferred halo groups are fluoro, chloro, and
W(brz(msm354l991 anot her enbodi nent, preferred subst PCTHURTING 025607

for substrtut ed phenyl"™ and 15 "substituted

het er ocycl e" i ncl ude substitltion with one or nore

hal ubst i referably one to five, nore
pre?lel?%‘?a\? %)eﬁr@ﬂ{’% Pﬁgré each i ndependent|y sel ect ed;
or Tﬁ@féﬁh"‘bhﬁ‘ilﬁd;{fb‘tebﬁngj Qt%u@"’ ad @ 1S tHsdpetifiRAi¢h refers to a

pr ef er abl 0 two substituents, independently
subgenuemtcemmmdmmh)ygd subloglopspretechifie sminmpfugcti@ulitywhile reacting

othgﬁ{ %%tiog%gr%&?é@ﬁfs% Ir%p%%ﬁ‘ﬁi‘({]e gl‘?xam;)ﬂ sgeft%ii Frﬁltehﬁ)r-ﬁjo&cﬁﬁg Qroups

inchidb #id forth @iderath, itheiging naeuy, the phithidlindde gtamp]‘ ihe acédtall @oup, the

roups sel ected fromfluoro and chlg I n anot her
tric altoupptrléfs’@lpreaﬂgh rbgtmwt:%@e fQsfoacetyligroyns, prgthane-type
0 % 29
bl"?‘ﬁﬁéﬁ% gent h)%g %e@&éﬁhﬁ%ﬂd 2 uent(ggycalj%ﬁ}q( FMOC)

t-bioshitonyB@-BOCY andthe like; dmﬂlkelﬂnﬂho pmemtmg groups. The species of

amipg I%(’i gn dent lpt\(p S8l E’%%‘E % nfoE %i%c%afl] 0 gﬁﬁ‘gt%g e%fvaswrttize?i%mmo group is
stablé td !he ebﬁmbﬂmﬂsub%ﬁe@fmong&l &!ﬁ F}%srtﬁrﬂs QP theUfiSldcule and can
herein are defined as foll ows: means

be rn@ved histhe apprensiatp o rvrrltﬂrol)ltdrerPMgr@p merhginder obe melgasle.
Theg%Nf}% Bg;aggl ! & ggi@og Gnd sDul\gée:quenf’jl re%me H%% al)flkﬁc’oull)r]:)%)é{ngg gro't)ﬁg)s is

well kh&wl Ivsb@ﬁiﬂlb logdin@s Rl IsTeh&lar.alhnittr @ﬁiﬁ@les bigrobey ferred to by
neans pal | adi um di acetate. WD 2005/ 035499

the pbqyejepotare Gossatyed by d- WHErerng ad Petir Mhy¥iwies Frefgotiveraroups in
%aﬁfcrg Sk é&nﬁ 1706h Wl%yﬁngsﬁnyﬁ% VBt Y8 1999, chapter 7,

peci FICati'on Tefers to a tituent cofmonrly
hermftmlroe;femiedtm d3l“6lrkermi’. protect the ami no functi onal ity

reagtjn othe,,fu ctional oups th .
conbulin B SLlel o baarnedhEa il Yoy pedgerein as
an édgé‘dtil’élg emEJ}ﬁ shiBgtitalt ?El@h’-@@mé B&d §1{Hsfa)ﬂ1algf ﬂﬂpdelétgﬁous to the
thali m do group, the acetyl group, th

recmrﬂn@hl oroacetyl group, the chloroacetyl, bronmpacetyl,

and oacet rou ure h ki n 0
sucﬁya% %‘Qﬁ%%i’rﬁs 8 g&r%lﬁlyfl ﬁ (E#Igﬁaqt %%a? oxf% a b%%%%t
excipiél¥bhiid salt ﬁlﬂﬁ%@&maﬂilﬂ@ Wﬂh thé a&ﬁ@hngrarﬂlénﬁ dfehd édeposétiva (e.g.

I'i ke am no protectjing groups. The species of

a comBRRI Ao D TepRecraiaos by dhoee of proimsar SISl in Brgpragat the
tenh?%ﬁ%ﬁhbééﬁh&ﬁ%nﬁiﬁﬁb‘h”%& uﬁha{rﬁlaceutwal composition” are generally

interchangeable, and they are so used for the purposes of this application.

The term “acid addition salt” refers to a salt of a compound prepared by reaction
of the compound with a mineral or organic acid. The compounds of the present invention
form pharmaceutically acceptable acid addition salts with a wide variety of organic and
inorganic acids and include the physiologically acceptable salts which are often used in
pharmaceutical chemistry. Such salts are also embodiments of this invention. A
"pharmaceutically-acceptable (acid) addition salt" is formed from a pharmaceutically-
acceptable acid as is well known in the art. Such salts include the pharmaceutically
acceptable salts exemplified in Berge, S.M, Bighley, L.D., and Monkhouse, D.C., J.
Pharm. Sci., 66:1, (1977), which are well known to those skilled in the art.
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10 stable to the conditions of subsequent reactions on

ot her positions of the nolecule and can be renoved at
WO b@sapipopri ate point without disrupting the PenESIV€025607

of the nol ecule. The selection and use (addition and

subsequent renoval) of am rd-prot ecting groups is

wel | knaqwn thint eordlnar skill of the art . .
FuMRTERNIS A{HS) Pramg Y @pt aghsaltpipcludg EY@B%N%HC acid,

t
kT, A SRR 61 A

acide domitenly emlbinywﬂoé‘mm&hsahssmchkelwgmhienesmﬁonﬂ:%m,

chapter .7, af t. ef er "
metfBE L ik AT ecifn-BE OBt A Py DR aptiapicginie
acidVigft 43¢ behsdi€hdld %etléﬁbﬁgﬂl@ﬂﬁe'lﬂé Eﬁﬁ&?&s%@?&ﬂl&m ially
non-t oxi c and substanti al non-del eterious to the

phamgeeyicelly aceptable Sabhﬁmamet ¢ pafite, pynolfate; bistlfate, shildite,

RN D S e S T
pyrophodphetes HIPOS, lbkcﬁmdé eioﬂlde ReLATPRIPIChal, dEQMOAME Scablylaté!
I S under st ood by those of ordi nary skill in this art

acry{aﬁeatfowﬁée Isebufate faRtostse bentanoate. pepialptar pxpte.aprlonate,
succnpalﬂé‘ éeg)?éatec ?ﬂgﬁ'ﬁ%t fn%ateaf) Tgr c?ll)i\t}é yne- dloate

int ér changea gy are’ so used tor T purposes
benzwhitef hhlsr(ﬁypnﬁdamamemylbeﬁﬁoaﬂaehmﬁbbenzaa:neﬁh)a’d@hyﬁ)ema)afeal t"

refers to |t of _a conpoun repajed by reaction
IR R S T o I AR R A A

d r
phe TR Sl |83 SR YERL ALl Bt methepfopac
propahchalfonite ertaphthﬁlene-g enulfOnaamd1aphﬂh®]regammlfaﬁatd,anmiélate and the
.. ipclude. the si ol ogi ca a blesaltsvvhlchare
ke ot e el KB B Ok PRI Soah ToR 4 Brihy S RO A o

prov@&@fo?%ﬁeﬁnﬁ@ﬁ%éﬁﬁ%fd ﬁfonbfé'cﬁl BRY&a AR etcA 30 .
phar maceut i cal | y-acceptabl e (acid) addition salt" is

f orlire derfir @fﬁﬁeatl‘pﬁrmmu@bmm ah Ia;nouat@faommb@nd@rf foramild Ewhich

| ud
is Ca\é\’egﬁ ,fgig%hvta IE%PTI'?FIF 5%C88t8{ orélg[lpfagfng)%gﬁx&%ﬁ]; prafgin gxtravasation.

Berrge terin Mlultﬁble Bd»leant” kef&ds to @fyCkolMasml R wsiRurdoSolvehts, inert to
Pharm Scj ., 1, (1977), which are well known to

the quigeyg rgwuonéhﬁhsnfficrﬁélﬂ& selubiigeoihe seagtmisdg afford a medium within
wm&%/ek‘fgét%ﬂ?ﬁgﬁﬁqgactm 1 I'norganic acids conmonly

ormsuch salts include hydrochloric acid,
hy dirie bl’ldBTStOOdithad corhpyalmds ofihe peesest, ingaition mhay exdst ds

osphor and the |ike. O gani aci ds co
sterdgy F‘%ﬂ}%dA o bR AmG R gt ARG BB HA S HONY
1nclt§iéﬂ @mhlﬁ'ﬁfe%@ﬁe%{* thOPieSer® flyaAnti X aWh‘éreas‘fegiﬁc stereochemistries are

br onophenyl'sul fonic acid, carbonic acid, succinic 5
ldenaﬁectun thustappbcaiingdthe E@hz@irdogc&ngm,ld é@@nauommﬁ{Raﬂmdt (8% and the

. like. anpl.es of . such . s
cis and I’frans Eexs1 alclon ofleldtive stereochemistry are used to refer to specific isomers

opionate,

and relative stereochemistry. While all enantiomers, diastereomers, and mixtures thereof,
are contemplated within the present invention, preferred embodiments are single
enantiomers and single diastereomers.

While all of the compounds of the present invention are useful as 5-HTr agonists,
certain classes are preferred, as for example, compounds having any of the following
enumerated selections of substituents: Compounds wherein

1)  R!is phenyl, substituted phenyl, heterocycle, or substituted heterocycle;



pharmaceutically acceptable salts thus are the

sul fate, pyrosulfate, bisulfate, sulfite, bisulfite,
w@b@spbabe, nonohydr ogenphosphat e, di hydr ogenphOEpREN€025607

nmet aphosphat e, ‘pyrophosphate, chloride, brom de,

i odi de, acetate, propionate<-l2ecanoate, capryl ate,

acrylate,, formate,  isobutyrate, caproate, heptanoate,
pr optol al%e‘SSBbc%llt‘g?%pheﬁ%{ sonate, 10 succinate, suberate,

s eb at eRl %lﬁg@%abﬁdl- saak& %ﬁéﬁgz fisreil the ShiRRhRnts are

hex ate benzoat e, or obenzoat e,
met hyI bemdemnée;ntkyi sletied fenz halbeC- By dikyk Yhedhzdlarey,
nmet hoxybe.

te. phthal at |
wy! enesUPHORRIS h@ﬂs IPREBLES: Ifﬁ‘ﬁ’é’ﬁ‘gﬂ%‘?‘gpPlbﬁ’?Xloé(Y» benzyloxy,

phenylbqgﬁﬂggﬁdngk;rate | actate, O-hydroxybutyrate,
glycoll ate, tartrate, nethanesul fonate,

pro ﬁ@ﬂ els&ll i groRoe Or @aﬁlllhsﬁm’t@hphenvl whereiyihe substituents are
|
el RRGEROGHy OB nofPRAR GL8, G, Mndghopletify, |

varloustﬁﬁh@mn&ﬂkmgﬁmthnﬂpbﬂ%ﬂﬂﬁyjor exanpl e t he
hem aci d, nono-acid, di-acid salts, etc. The term
v of 1Dct | Rrels aaxgn T dinguksiituted phemy]whexgin @Wﬁas e

formula hdé?%g?éhﬂy s§]ﬁ€%3 #LEnab, t?ﬁtub?’o%ért@q aixd'ﬂ_hﬁoromethoxy,

receptors or “i nhibiting neuronal p
ext r@vaskt is amno- 'Bneorttﬂrhaid substititddepteoylvent ' 'refers to

any oIv nt ., or mxtur splJvents, inert to 20 the
oy oD Kebe R pRar sSufref BIERLS! bl | i 2es ¢ he

r eacs antﬁl ifs@leewc?ae ot sﬁﬂ%ﬁhﬂéﬂ MétbAdicytle Wkt the hefefRGtle is
t he eS| red reacfion. i s under st ood that corrpounds

of the p&e&s@dtfmmﬂergromcqmweg 0§ furanyl, throphesyl.qumetyd..

As such, al ter ner s nd m xtures
Cher oot PR R AV HASL et R B on P B i ot
i nventi qmlde\ébgn arigpadl bxiSobN bildeFbBA, rﬂn@ﬁol?l  thidelidinyl, N-
identified in this appllcatlon t he Cahn-Prel og-1ngold

desi gnatacstyihiseolidigyl, BysEmidsyl, RyFRFePyridpzngy isoayiaRanyL
desi gnat BS%EO)QJTZPE’? lb@ﬁio\ﬁ?oﬁ)tlﬁ egl‘ir @F%ztal \fequ?ﬁoqmyﬁ %gnio?uranyl,

refer to Speci I'SOners
ster eocﬁmmsﬂnopheﬁ&mand Mdlylenanti oners di ast ereoners,

oresBnt Ko antPaoper e P B o e By fegoeycle i
enant i ONRe3eAMrbrt Itﬁeoérsu;%&ﬁisﬁﬁgeffﬁwmﬁommyl eufahw of

the conpounds of the present invention are usef ul

5- HTI F algmmf‘sltaeiyl tinepheaiyh bcm@simbé;@dghezehd@d; as

for ounds_hayi of t e f ol

enuntar B st BTRRERET wi it RoisooriGiebein R Merocyele s
wher ei n sblec‘féh frcin BRIl cEighsihg bﬂpﬁ@ulﬂﬁemydphenyl and furanyl;
het erocyc] e, or substituted heterocycl e;

2005/1035R 91 npepr(952 00 K] d@hﬁewsﬂwdzl}etmcx%e §%pé)sha|kt ghoan being

phenyl; independently selected;

12) R!is mono- or di- substituted heterocycle, wherein one of the substituents is
selected from the group consisting of C;-C, alkoxy, phenoxy, and
phenylthio;

13) R!is mono-substituted heterocycle, wherein the substituents is halo or nitro;

14) R'is mono-halo substituted heterocycle;

15) R!is unsubstituted heterocycle;

16) R!is Cy-Cs alkyl;



3) Rl is nono- or di- substituted phenyl wherein the

substituents are independently selected from hal o,
wW@r008403:bkyl , Cl-C4 al koxy, trifluoromethyl, PCT/US2004/025607

trifluoromethoxy, trifluoroethoxy, phenyl oxy,

benzyl oxy, 5 cyano, and nittd; 4) Rl is nono- or di-

b e RSB MR eI
tri f1|8910lIde§t*§§d7,cyclbﬁlk‘§d uor onet hoxy, and

trifl uoroethox 5) i s mono- or di-substituted
phery) hds&s 7t0N@10§1J§M}sQnthemﬂ§—are 10 i ndependent |y

sel i trifluoronethyl, and
trlg%z ﬁ% ?%Cégﬁ%)&%) Rl i s nono-, di- or tri-halo
substi t e hplrepatl or 0)-CRa-allgthet er ocycl e or

substituted heterocycle; 8) Rl is heterocycle or
subs2)t J'ds ﬁ@?é@%@y@?%y]\r\her ein the heterocycle is

sel e *; PNCRB nyl

t hi ?3’ e(rj%l wgﬁ g E{Y?Hw py?tl}tg e'd:}?r Flyﬁél'l&ﬁl éi nyl ,

N- nmmy:Rfmsp?ﬂaydﬂ 4-§a]xahyil; yl, isoxazol %llh Syr azlol IyI :
0 ri i adi azo :

thi ?% ﬁ&lstlr{%% ai‘%hwfazo 'Yg%?@% t hi azol i di n§| ,

pyr ingh dipPk cydlc\(ﬁréﬁylﬁﬁéhayl pyridazinyl, isoquinolinyl,
benzoxaz I yI3 Séodl oxol yl, benzot h| azol yl
qui RIDi Ry ,,R Uifamesent, atpeqagbhydroptnany| , and

i nd I; 3bR1 a su id ut ed or unsubstit ut ed
het ?ﬂ;f%cyc]?eo e% lfﬂres‘ﬁletlgnﬁ yc’l e is selected from
t he @?oqﬁlg y&bﬁén ng of pyridinyl, indolyl, furanyl,
benzof ur anyl

| olgj benzodi oxol yl, and
t hi 229! |Whﬁ}/XISI@ Rl:%% igmethydt i t ut ed or
unsujq§t g{?{gﬁgﬁhjagéner ocycl e wherein the heterocycle is
ro

sel ec e ‘group consisting of pyridinyl,
t hi gaher®is nettylf uranyl ; 25 11) RL is nono-, di-, or

tri-__hal stitute het er ocyc e, each halo

bl 1) QeI | REBeaE PRy dioen s TGt 3B e han
substi t RGripet Rﬁ'o‘am RES m M{Wsé SthBr A8 hpdrobhie

substit uent S I S se ect ed romthe group consi sti ng of

Cl- ) al KR, asddidifipressntd arqin@nqgenmr dluorQ proyjdegnojrgore than

mono- substi tutedshel erec h i

s hai o B G FE GRS Be pRELRARIEREART Y LB Seen,

het e359C YRR 1t FR1ifi fresens uhshyidioteadr fiabey, pﬁ)ﬁ@ded,no more than
one of R*, R, and R>° may be other than hydrogen, R* is hydrogen, and R’

is hydrogen or methyl;

36) R ® and R if present, are hydrogen or fluoro, provided no more than one of
R* and R*® may be other than hydrogen, R* is hydrogen, and R’ is hydrogen
or methyl;

37) R%is hydrogen or methyl, R*, R*®, and R* if present, are each hydrogen or
fluoro, provided no more than one of R*® R3 b, and R may be other than
hydrogen, R* is hydrogen, and R’ is hydrogen or methyl;

38) R!ismono-, di-, or tri-substituted phenyl wherein the substituents are
independently selected from halo, C,-C; alkoxy, trifluoromethyl,
trifluoromethoxy, and trifluoroethoxy, R? is hydrogen or methyl, R®, R,

and R* if present, are each hydrogen or fluoro, provided no more than one
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16) R1 is C2-C6 al kyl; WO 2005/ 035499
PCT/ US2004/ 025607 -13- 17) Rl is C2-C6 al kyl

W@ dpssi4e ed one to five times with halo; 18) PRLUSH04/025607

C3-C7 cycloalkyl; 19) Rl is C3-C7 cycloalkyl and X is
-N=;  20) Rl is cycl opropyl -14 21) R2 is hydrogen or

E SergﬂaﬂRﬂ &3%3'71%533 MEE% ﬁ%@ﬁygwg‘zm'? 99(6%9%@11 and R” is
25) R2

al %<y|)py}§'dmgé *‘We&lg T 26% RO M

cyci3pr dpyi d ik rrmnbyld;l Ql?l)rl-RﬂmtltuR?tpheayithmelhﬂh%?U@S'@W@HtS are

e EacTaBHSE T et sl SE Gl B R

R4 i's mathl presedd a?e]éacﬁﬁyd%éﬁléif @R, provilledBo irfore than one of
nmet hyl 33) i f present,, are hydrogen.

or fl uorlb,,fb?fﬂndd%ammmﬂ@rﬂh@ﬁlydmﬂ * intgdrogey and By is
We may ke ,ot her than hydrogen 34) R3a, R3b, and W if
presentq‘gfotgeﬁoa%ggrf or fluoro, provided no nore than

20 oy ®'iR3aubdRdlaed aﬁdns’dbstmd heterdchele stlbeted frypdr the gmup
and R4 is hydrogen;

are hydr‘-‘é’@@?ﬁlfiﬂoﬁm@é%’l 1}3‘?‘8@# E@&gﬁ’éggir Lﬂgﬁﬁ@

E)el’gr ogen. eng(%g %gyl ﬁ?a Iégigl 1, kh%%eﬁ%?&eﬂgg kS, R3b and R®

Ve if prifpesdnt, e eadmmdumn ooﬂubﬂouplromde;jmovn@edhammne OfR ¥

yar ogerte FHRIE. Ry RSGEN THRISRSRES o PR GRen R K i
met hyl ; }g,a}og@gokﬁlewrogen or nmethyl, R3a, R3b, and W

i f present, ‘are each hydrogen or quoro provi ded no
nor i) hak' is asulbstitigd or Mefybstinigd heterpeyclp éelg@tﬁ@ frotth@aﬁ group

consisting of pyridinyl, thiophenyl, and furanyl, R%is hydrogen or methyl,
R*® R%, and R if present, are each hydrogen or fluoro, provided no more
than one of R*®, R*, and R* may be other than hydrogen, R* is hydrogen,
and R’ is hydrogen or methyl;

It will be understood that the above classes may be combined to form additional

preferred classes, as for example the combination of preferred selections for two or more
substituents. Illustrative examples of combinations of preferred classes forming
additional preferred classes are:
42) the combination of any one of preferred classes 1) through 20) with any one of
preferred classes 21) through 26);
43) the combination of any one of preferred class 42) with preferred class 27) or
28);
44) the combination of any one of preferred classes 42) or 43) with preferred class
29) or 30);
45) the combination of any one of preferred classes 42), 43), or 44) with preferred
class 31) or 32);

The compounds of the present invention may be synthesized through a number of

alternative routes. Schemes 1-7 relate to the synthesis of compounds wherein X is
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hydrogen, R4 is hydrogen, and R5 is hydrogen or

met hyl; 30 38) RL is nono-, di-, or tri-substituted
w@b@apsssoher ei n the substituents are i ndependeait/U§2004/025607

sel ected fromhal o, Cl1-C2 al koxy, trifluoronethyl,

trifluoronmethoxy, and trifl udt-oet hoxy, R2 |s hydrogen

R 5T eheine B Sstais 8 dhesd s R FamporinS SipTHBR 15 -N=
Slﬁ&gﬁlrggb%iﬂﬁ %ox?ﬁ()ﬁﬁ%@% P these Qc‘heﬁlfes B%QVelﬁ%b)wrﬁlﬁidhe art and

may be ot her than rogen, R4 is hydrogen, and RS
appmpriapecﬂubgéntltms qfeolvynts as@yo-seage}ts ae within 1 skill pEthe art.

505t keSO AP e S R Hgmetges o

by iSolbid @8R prifidiElyNEriouRd@ll kitdwn tévhdiquEBes nded@t esddsired, and
are each hydrogen or fluoro, provi deo(ll no nor e t han one
thatffreqmget]y, stll berpssble taage vsioys Hermadisteslirsctly éhsubsequent

d 0 h :
vy HEBPERn LR b b e, R RN Whteg Phherfid indicated
ark hep@riougly definsi, and alp reabeqy aiedvallinownmadl appreciated in the art.

benzof uranyl, furanyl, thiophenyl, - benzodi oxolyl, and

thiazolidinyl, R2 is hydrogen or nethyl, R3a, R3b, and
olR3Re 1-f present, are each hydrogen or fluoro, provided
~ho nore than one of R3a, R3b, and R30 nay be ot her

t han hydrogen0R4 is hydrogen, and R5 is hydrogen or

met hyl; Rl Js substituted or unsubstituted

heterocycllé cted fromthe group consisting of

pyrl di nyd phenyd), and I%uranyl R2 is hydroan or _4

Reb, an ‘WA nt, ark R
r_f_L_dero Opr ed o hore—than of aN_ 4
Rd R30 may be ot ha df'ogdH] R4 5 R’ R

3
hydrogen and RS is hydrol{;en or nethyl; o

-~

Cl

1
R N 1 H H 2
(@) 3 N\R7 0 N 7
R R® R

Compounds of the present invention wherein X is -CH= can be synthesized by

methods according to Scheme 1, above, wherein R’ is C1-C3 n-alkyl, Cs-Cg cycloalkyl-C;-
C; alkyl, or a group of formula I, above, or a suitable nitrogen protecting group. The
scheme comprises a reductive amination of an optionally R3-substituted 3-
aminonitrobenzene with the appropriate piperidin-4-one reagent, followed by reduction of
the nitro group, and finally acylation of the primary amine with the appropriate R-
acylchloride. Optionally, another reductive amination can then be done to obtain
compounds wherein R’ is other than hydrogen. Where R’ is a protecting group, removal
of the protecting group provides compounds of the present invention wherein R? is
hydrogen. Further compounds wherein R? is other than hydrogen can then be made in a
straight forward manner by alkylation of the piperidinyl nitrogen.

Reductive amination of 3-aminonitrobenzene with the appropriate piperidin-4-one

reagent can be done in an inert solvent like dichloromethane, THF, toluene, or the like, at



It wll be understood that the above classes may be
conbined to formadditional 2 O preferred classes, as
wo e00503=pl e t he conbi nation of preferred sel eRCT/UE®04/025607
for two or nore substituents. Illustrative exanples

of conbi nations of preferredl@l asses forning

tergggé%ipe%&?éc@ye%?&?%f ol i 4t d ﬂu}ﬁ DERF56 GBSO Stch o5
so@]h th B8 ridePSoRilieh h%efbk?@&@?y et dJaney Q?an%%no 1(1%3 %r the

I nation of any one erred class 42)
11kpr @fafcméﬂy,d.hawcﬁcm is qmerfoﬁﬁf)d; mztmghlwmmed@nb a‘rmlplgmt tgmperature in

R e R
5 caﬁ[ﬁw%ﬂﬁ%eﬁétﬁﬁﬁﬁ%h senéé”bf PAC ié porfointdd iR bﬁ‘%ﬁ;ﬁrbﬁﬂate Sol9ent,

cl'ass " 31) e conpounds of the present

suclnwsam:tih@mpln@tbamé, isgmepraol, pe thetlikeotighmpetatifiescty pigally between

il ol L SRS e et i ReRRed BrbPBanglggambient
teﬁﬁ&éﬁi& 0044102 ﬁﬁﬂe?cylatlﬂ;ﬁ of efRsnmary ﬁ'mﬁl&mesurﬁwﬁhdnﬁxcfeek af the acid
to the synthesis of conpounds erein Xis -

chisgide P Al BEam AL di It | & RUiVEieTEHa Tae B5Eense Of Ao gganic base,
10 sug}? i aeﬁﬁm‘é"qjh#mgg%‘ﬁ% bf‘th%h ehtan® Egro ﬁ%rSGR;eh@sfu%h as THE,

ustltaruonso ol vents an co-re ts are wth
CHl 3, glkdthy] ed‘fertdlfsopnopyl ethdrkmethgktertitutylicker,xBoxane, DMF toluene,

ted by | | ed th t .t hat h
et A ar os Ordhy 1303 tropfiaind g Brboprraeall by 20°C
Prmfrha h%l:;tlaﬂf&ﬂ%eﬁsﬁm ﬁwms ,a8ctbieSeshfllacaleR wlﬁm 1
hat frequently, it wl ‘be possi bl'e to _use

equafaleumf thn eeidiebliride et ardblﬁeiz:tpmyeliahlrg ubgrespien of 2.2 equivalents of

thetic steps with little or no purification. Al
15 mg%@gﬁl?%ents unl ess otherwi se indicated, are as

pr e\@risdunds ehiAadR’ AT-a) dlkyleag dptusaderns rmicltwk ammuon with
and appreciated in the art. 10 Schene, 1: %
theaprseRtirie aldehydseindhe presence ol & preapic\Rkh @d@ Walgle beyghydride.

Pr&%ﬂaﬁ?, BYVBER AN afdn is performed in methanol, with acetic acid and sodium

cyanoborohydride at ambient temperature. Compounds wherein R’ is C3-C

20 cycloalkylcarbonyl can by made by reaction with the appropriate cycloalkylcarbonyl

chloride reageant under similar acylation conditions as described above.

Scheme 2:

0]

I+ -

HN N: Q H 0
2 U o Rrcoa gl R N Rl\n,N NH,
el e G
O 3 0 3
R R N
5 R’
RA_N % R /
N \Q \Cﬁ BH(OAc),
@) R N~R7

25
Alternatively, compounds of the present invention wherein X is -CH= can be

synthesized by methods according to Scheme 2, above, wherein the condesation of the
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nmet hods according to Schene 1, above, wherein R7 is

Cl- G n-al kyl, C3-C6 cycloal kyl-Cl- C3 alkyl, or a
wa@e@ap3abo fornula |1, above, or a suitable nitpPOQEs2004/025607

protecting group. The 15 schene conprises a reductive

ani nat | on of an optionally R¥Isubstituted 3-

vvlththe appror ate di n
orPE BT - yPoPitRREE 3R B the AePraPRAD FyPpygalonde s
copdettdd ﬁ@{ |fbﬂl(§ﬁéd Bt ﬂe@lﬁbti@)fn IR Mo BRGup AdirBdictivé BmiddGon with the
appropri ate R - acylchlori de. t onal ly, another
apprsgpuietel piperidhii-frzmie aergentn Ahiwith ISe dond, qompobn@si wiherein R is other
unds TH} t he dro
ORI elip ik el et BRUVE R o, AL sl

nigEEHAD AlEON WRE SEIRFHROL rwlser@R7 isnep@feeﬁﬁg Broup)remolalrof the
wherein R2 is_hydrogen. Further conpounds whergin R2

protecinggpup REavidey GPBHeds of themspsepbinyaRon; Wh@&eln& Agyhpgen.
PP B ITRRE i £ XHRE O Blydel o REE W e,
straightfotvied appoearyi abyatiprpefithelpipeddiapenitrogagent can be

? glnﬁ@’ﬂi’écaﬂ Ot?rﬁ{rz}n‘? %gl@%gntﬂml Chlg! oneltnggl?r%ben-rzgge with an

apﬁgﬂlyt%?sg%ﬁp b d10>é|aﬁe { ﬁmaﬁ{eami;eﬁ Nﬂﬂh&ﬁ&ﬂa&’etﬁﬁf&é’e@ﬂhe like.

about in the presence’ of bor ohydri de such as

Trsatdhmmmokﬂﬁdthﬁ@pprosnd@lamdtdﬂqm(éWb@r()cﬂqnd\railqms) Stir the

anob d ol t he eferrab
‘”eﬁ)‘Sn %‘?ﬁ"’“} 8“%% %‘%E‘H@H TR %‘?ﬂ%bo#&cﬁxgﬁ%m&{“f’ ehtiperature for
abaﬂﬂowe}m Ttr@fmmrtﬁé rAEidnmixttie 1o REBN GEtAE oSOHBH Hitable solvent, and
triacet oxybor ohydride. Reduction of the nitro function

waslh seeceatiwly Wil aryents gErdd Norraperusha Qi €8 stuistedmaguepus NaCl.
Ndrﬁ}aﬁ Wohfubrﬁ‘?%édﬂr Un %1?605 pa%[a}lé 51%'\1}8:6%6 P?r%gl?lmae?ﬁtennedlate.

ano ano i'sop the
t e nmpeddathe beszainyi s m&trimedia&:t twaamamﬁmmonzabeut 4BC70°C say about

eferrably, the h atlonl rmed
) PREQ bR 3335@?%?@&?*@ A {4Fn st gnd heat the mixture
at B&We@ﬁ bt 8h t65@0 by BB 609, %r betwedtlabiut 5o 260 BAE. e§a}7 about 30
the acid chloride, typic bet ween about 1.
mlaq lﬂO@hﬂ'@ﬂt@thn mixtuee prcethem b@lfyftﬁfamlxtn@etn iabousgdk]4 with aqueous

trieth Huni or, the Like

N ER B bRt ortiale SRR sBihtsigv g G the ke
Néthiaetvorlélipl (F6¢aRY on Shd @mbin®t shghnit @efyterskiﬂb\)iﬁe tHeh@finobenzamide

di oxane, , toluene, ethylacetate, acetone, or the
infepRediatgy tenperatures typically between about 0 - 40C.

Pr ef

ncot Sl Hibetinp bEfheAh el Plola} iR AT ucthbad-piperidone, and
po&tdleféd&hd)l@@111ﬁ31®b (aﬁ;)g i ai apropéatatelyentisnclpassBiER,adicldbroethane,

2 t 15 t t hyl
m?ﬂﬂé?eq % q?gr %f%éés %ndﬁ%r'l @aﬁy b FrPgS‘@ ngm&apw acid. After
befien bbb Y8 b, sal BB RAMORAH Na@fﬁb@?b%@lg )_o,e.' R11bW8he mixture to

presence of an ofganic acid and a sul
redsd fatapdut §1e24 hr., at about 0°C - 40°C, say about room temperature. Pour the

reaction mixture into a suitable solvent such as methylene chloride, ethyl acetate, or the
like, and wash with aqueous NaOH. Normal workup procedures on the organic layer
provides the desired piperidinylbenzamide.

As with Scheme 1, the linker nitrogen can optionally be substituted if desired to

provide compounds wherein R’ is other than hydrogen.
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Preferrably, this second am nation is perfornmed in
nmet hanol, with acetic acid and sodi um
waeyasobapohydri de at anbi ent tenperature. ConpPONUS2004/025607
wherein R5 is C3-C6 20 cycl oal kyl carbonyl can by made
by reaction with the appropri&te cycl oal kyl car bonyl
S hl ori de reageant under simlar acylation conditions
—ﬁemaésc cri bed above. Scheme 2: 0 1+ 25 [}
Al ternatively, conpounds of the present inveng on
wherein X is -CH= can be synthesized by nethagds
according to Schene 2 above, wherein the cofde¥ati on
of the WO 2005/ 035 /USZOO4/ 025607 - 17

opth@aI Ulg 3 am nogi trobenzenel\{en th the
appr 6 él ch ' N NHEI r&,
foll o reduc—t—|—e|=|->of t and reguct ive
-amnatlonR ith the approprlat@p ¢li n- 4-one
reagent. As with Schene 1, conpounds V\Berel n RS is

ot her than hydrogen may be obt ai ned t hr ough anot her

reductive qmnathq at the l'i nker 5 nitrogen. ]chso as

\(,)vi‘tth e n 2 gllﬁ%,&ggg[on%gﬁgr oup, Nr em)val

pr esent |Qven n3 "F\’g s hydrogen. rth r N.
conpounds wher ei B R2 is oth }ht f'han hydr ogen RAn then R’
be made(On a straightforward manner by al kyl ati on of

t he pi p ridinyl nitrogens Typically, conbine the

opt sutltut%i 3-am noni trobenzene with an
apprff(gt as di oxane, pyridine,

THF I met hy @ d@the like. Treat the

m xture with the apprqgri at a®’d chloride (1.0 to 2.0

equi valents). Stir the reaction for between about 2 -

48 hCompdunbebdfhe prasbutlihvdhtion A0€reis Xyis F@Hmmze_sm:lm Tt syndlesized

for bout 16 hr Tragsfer t he reaction m xt [

bydpethe Jzeeersing 1 Scheie s> 20 Ve £GMPTISHE PEgTECt OI\%égﬂno group of
1,5 HRGBRSHMEINY, I‘Q’Hﬁ&n@%ﬁﬁé’tﬁ)n'ﬂth 4 Dpro@sHie piperidB Aol Rhgent,

saturat ed aqueous Nad . Nor mal™ wor kup procedures1 on

deptogeatiog sanddinally eﬁylpmcm/@fdbe ph@atyemraeindd anappropsigicl e,

ac?%ﬁ]gﬂl{a €q eac%f;;g]gd)r?%l 0 e%gﬁ Jgr'u?aggﬁ ?a n? é_f}ié%ll_étéi 9Mabove. Note

al&) tharsbstitidch Sahe ﬁﬁkd‘raﬁ eﬂ%ay&iéqoeﬁbﬁﬁe@bd:fbrm%ﬁﬁie acylation
the mxture at between out 50 - 65C, say about 60C,
stfhppS $itden about 20 - 60 mn., say about 30

Scheme 4:
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mn. Cool the reaction mxture and then basify the
m xture to about pH 14 with aqueous 20 NaCOH Extract

WO b@spssaduct with an appropriate sol vent, suchrasUstoyh25607
acetate or the like. Normal workup procedures on the
conbi ned organic |ayers provi%e the am nobenzamni de
internediate. Stir a mxture of the am nobenzam de
i ntermgdi ate, N-@rotected-4-piperi donel amg powder ed
mof I%H;eve(? ),Yin an appr of¢l such ,
as T i chlbroethaps,.. 725 net ﬁyl eng orijde, ! or the
ke, der an inert at]ﬁfospher e. Add ci al tR’c
acid. After between about 1 - 8 hr., say about 1 hr.,
add NaBH(OC(O) CH3)3. Allow the xi xture to react for
about F8' -R24 hr., at about 0C 0

“ C sa;Fa ut room
t eppetat yge. Pour the reacti sa MmN e~
SUIt s@t such _ag met hyl ene |chl e,\@ —_—
acetwate; or\g 1ike, and wash aqueéous R’
30

Nor mal wor kup pr%cedures on the @ ic layer

provi des the desired piperidinyl berzam de. As with
Scherme 1, the |inker @itrogen can optionally be
substit Red if desirefl to provide conmpgunds wherein

HR%_i . otther {han hyRtogeh. WO 2005/ ¢B54%
p 00@607 -18 Schene 3: Nteos NN NH2 Rc
0 OB RSCCOH HoN R b s ou@f t he

n wherein Xis CI—Qz ma

present inventi
synt hesi zed

Compounds of the present invention wherein R¥ is fluoro can be synthesized as
shown in Scheme 4. An initial reductive amination of 3-amino-1-chloro-2-fluorobenzene
with an appropriately substituted 4-piperidone is followed by conversion of the chloro
group to an amino group, and subsequent condensation with the appropfiate R!-acylhalide
compound. Reaction conditions are similar to those in Schemes 1 - 3, above. Note also
that substitution of the linker nitrogen may be performed before or after the acylation step,

as desired.

Scheme 5:

1 B HN 1 o
oG O G,
Ny’ : N-g? \Q\I'R7
F .
‘ N AN I
— \G\I ——>H2N N —
O R’ N.R7

S
R\rN\@N
O \G\T.R7
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by met hods according to Schene 3, above, conprising
protection of one amno group of 5 1,3 di am nobenzene,

WO e@a08349® am nation with an appropriate PCT/US2004/025607
pi peridi n-4-one reagent, deprotection, and finally
acyl ation of the primary ani#& with an appropriate R -

o0 R BRSPS S BTG W08t
shoWash SERnhOS sIRfwih BRI mk@k] 4y dnl KESR1TBAN BN RbARMERbn of 1-
before or after the acylation step, as desired. 10

brempeyBuerobsizengwith @8 3pp@prigtely substitpged 4-apgingpiperidine is followed

o FLOTRR P50 Sy ot EORGGPutly in roun,

subyegihblﬁfdoﬁdtdlsﬁ&n whib iR dpprdpeiae®!-deylAide botb&ind.
reductive am nati on of
3-am no-| -chl oro-2-fl uorobenzene 5 with an
S@BRE@Pri ately substituted 4-piperidone is followed by
—conversion of the chloro group to an am no group, and
subsequent condensationp with the appropriate

Br~aey hBr i de B . ction conditions are
Si to_those chemes 11 - 3, above. Note al so
t hat Ysubsti tution the N f nitrogen may be

perfqgrnmed before oriafter the acylation step, as
desired. 10 Schene 5: F 1 Br + HN 'ONR7

l

0
o, Y,
F F
o |

|
OzN\Q/F O,N N©
Q/ \R7
F F

Compounds of the present invention wherein R is fluoro and R’ is C;-C; alkyl
can be synthesized as shown in Scheme 6 showing R® = methy] as an example. An initial
condensation of 1,3-dibromo-5-fluorobenzene with an appropriately substituted
4-aminopiperidine is followed by conversion of the remaining bromo group to an amino
group, and subsequent condensation with the appropriate R'-acylhalide compound.
Alternatively, 1,3-difluoro-5-nitrobenzene can be used in the initial condensation with an
appropriately substituted 4-aminopiperidine, followed by reduction of the nitro group to
an amino group, and subsequent condensation with the appropriate R!-acylhalide
compound.

Typically the 1,3-dibromo-5-fluorobenzene dissolved in an appropriate solvent,

such as toluene, benzene, or the like, is combined with methyl-(1-methylpiperidin-4-



10

15

20

25

30

I N H2N 1 N WD 2005/ 035499 PCT/ US2004/ 025607 - 20
Conpounds wherein R3Cis fluoro and R5 is Cl-C3 al kyl

W@ 20508548y nt hesi zed as shown in Schene 5 showamURE041025607
met hyl as an exanple. An initial condensation of 1-
br ono- 2-f| uor obenzene wth aﬁl-approprl ately

SRS SR E g Sy EINAY: GBROBHEF 8n o rxeRele, between

50P@la8d 900UP, sh Bt 80P FobQHBen MMt 1 2 3H b%%b%ﬁi 2 hr. The
condensation with the appropriate R -acylh

reastiop duauincBuah esforgxamplR by agtitivd orﬁmmmn d@leb $u1tahb means. The (3-
orplp SR lork Db iR Rt Rl bk YIRS RR® Pl may be

wérRedMip By BSmm JSBéUm%S a3 o & soRBnti rBmbi 4| extraction
condensat| on 1, 3-di brono-5-fl uor obenzene with an

Pregegrsy @‘Ifyﬂh@m’é}ﬂﬁﬁﬁtoé‘cby dremetagisppeeidi ne i s

foll f t

o AT SR SOHER ARy B e (S TR B OASLAatp, ©
in@ppedipe iiathen Rtmnmgd éaa]hé Ieb1zo Gmmum aslfor éxangyladiy maaitmg the
Ty T T T T
suftaRlBLSQBtPSIch A RtuedeQr VRIS, B ddr G Yidrt fhoSphdrdor BbbktQ - 3 hr.,

group to ~an am no group, and subsequent condensati on
sayabdut 2he., apzphoanpﬁﬁ)%ﬁ ® IR0Gcsply Ia,hbmtdl@°Cc di hp oasnliing lntermedlate is

et il WHEE. 0% 0 hep ¥ Rt ptiRe A SR RRTHE D Epebien
telﬁpeﬁaﬁ‘ﬁe Ik é’f@rablysalﬂﬁ&’ﬁlt r.’eMuEehfor 1-2 hours, say about 1 hr. The resultmg
nmet hy 1-neth eridin-4 WO 2005/ 035499

inferoyedi zo‘i}ﬂlm me yhN-@ ety ipineridantyhbenasne-dd-damine may

th%gl?e\?\ggl%te %@&hg‘é@&g@g@%ﬁgg dtu?%(fggﬁ? ﬁ{)ﬁ? t%’mlted to, solvent

rerabal} exkractiGn laniid/or dﬁ(ymﬂbgmaphﬂ ehr The reaction | s

uenched, as r exa | e tlon of ter her
gw tk gmlé:om ng)e syn e51ze by condensa%n with t}rle ﬁi

acylchloride. Typically, the 5-ﬂuor0am1nobenzene intermediate is reacted with the

appropriate R'-acylchloride, in an appropriate solvent, such as dioxane, pyridine, DMF, or
the like, at between ambient temperature and about 100°C, preferably between about 50 -
100°C, until the reaction is complete, as for example between about 1 - 4 hr., say about 2
hr. The reaction is then quenched by addition of water and the final product purified by
normal work-up procedures.

Alternatively, the 5-fluoro-N-methyl-N-(1-methylpiperidin-4-yl)benzene-1,3-
diamine intermediate may be prepared by reacting the 1,3-difluoro-5-nitro benzene with
methyl-(1-methylpiperidin-4-yl)amine in the presence of sodium acetate in a suitable
solvent, such as ethanol or the like, for between about 8 - 16 hr., say about 12 hr., at 80 -
120°C, say about 100°C in a sealed tube. The reaction is then quenched by the addition of
water or the like and the (3-Fluoro-5-nitrophenyl)-methyl-(1-methylpiperidin-4-yl)amine
intermediate is purified by normal work-up procedures. The nitro group is then reduced
to an amino group, as for example, by treatment with iron and 1M HCL in a suitale
solvent, such as methanol or the like, for between about 8 hr. to overnight, say about 16

hours, at between about 80 - 100°C, say about 100°C. The 5-fluoro-N-methyl-N-(1-
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br ono- 5-f | uor ophenyl ) - met hyl - (1- et hyl pi peri di n-4-yl) -

am ne internediate nmay be 5 worked up by conmon
w@r@sestypes, as for exanple, solvent renoval, PCT/US2004/025607

extraction procedures, and/or further puri fi cation by

chr omat ogr aphy, etc. The '22'

S BRI  HBPHRRR Sroc MEE BT e Deiso B0 purified

byledR@8iba p f},@edlﬁ@s for exanpl e, by react| ng the
i nter rredl ate wi th BI NAP, Pd2dba3,

benzhydryl i denear ni ne, and sodiumt-butoxide, in a 10
s@“i tex_l e solvent, such as toluene or the |like, under

rt atnosphere for about 1 - 3 hr. say about 2
hr., at about 50C to 100C say about 8§)C The %
BSULR N@ri nt er nedi at tregiged witlh 1M t he
li k a sql Bablvei$o %/ Uch asRTHEGit OCYf 0 N,
anbi S eRperattere, pr bl y anbient™t enpey at
for

2 hou28hyd$<dy81&bout 1lhr. The resulting
i nt er di at e, F F
5- Fl uor o- N- et hyl - N- ( 1- net hyl pi peri di n-4-yl ) benzene- 1,
3-di am ne C]%n?,y 1% then He isolated and purified by

mpQ "~ut not [imted to, solvent
rerrwa.lufivgx H.gti ndmr omat ogr aphy, etc. Final
conpRipdsn can t henYoe syntfiest zed by condensation with
the R - acylchloride. Typically, the

5-fl uor oan nobenzene i nternedi ate i s reacted w t h the
apprOanpainds B thegydsehl iavérdien vherain Rabisrihyore andR’ is hydrogen can

Q' PRIBEgid BB SHan. Wi be A oan S BIgE 8 Grsonverted t
a P@Qflﬁﬁﬁ\@lcﬁmgsﬁﬂ@ @O AR Wffﬁ)theeatlag%na’térﬁ]' écylﬂﬂlﬁdé @@tﬁbéﬁﬂ

I's conplete, as for exanple betweén about "1 -
foﬁawedaby) tedugtiveramindtiven wish e appropratelysnbyirend H@@hlbgplpendlne

addi on of er_a the final rod

oy LA sREh ahEobd e RAERIEI R s, P, Bvap
and-soliel ﬁbd‘ibﬂﬁé el mided 1o ABkiBYldNopRIt, Lk és—tyslu)eﬁ@ N3 Rme; 1L4-

3 2 5 diam ne internedi ate may be eared reactin
dipxane] orghe k¢, jand heaterd, %i@rrqxaméi%zl@ﬁ‘é (h130° C or about 8- 20% say

l{gﬁ{ 2%1&[ ("lghqu&!@% @é @Eﬁbﬂéd’\w} %A[tﬁl%{gd%aﬂ@?t gbqut@(%?ec}&&%%d several

i'um acet a sol ve sSuc
tiédwaithhn Ofgahi?tgolwh‘e sudhaes diefavetarte, atethyier® dichléridy, or theéh,ke The
abqui 12 hr 120C, sgﬁ abo 10QC in a sea

orggiHe laygiserg %glelfm%fﬁaquth AINCTS detReYRdd Ty reHduey a‘fslS?laﬁ

su\i‘ﬁ'f)l% lsoREntt HRhlak @ ef, Methahol, or the like, and aqueous HCl is added, as
-Fl'uoro-52ni trophe -met hyl - (1

y
for mesnyle,Fiepregendi-6 MHﬁll)samaheltﬁd\T itiEle rTine déastion 'rrsixture is stirred for

fi.ed nor ocedur.es. The r
R | oteet o B0 G GG e ool Dpefehifpo
mb&ﬁ@tlmeﬁ dihibd withQilugsubbhHEE] Al SktSbietl MHith alﬁahyae nt
such as nethanol or the |ike, for between about

acegtedhexenisgialventsyicah onequiwaleno ihs or%@mdémé%waﬁ@é u’flﬂe@lute
a@sé%%%%@éh@gﬁﬁgugﬂ%{' is TG pRsified WA AR LAY kxdhidds Wh an

organic solvent such as methylene dichloride or the like. The extract is dried, filtered,

concentrated, and further purified by chromatography to give the diamino intermediate.
A mixture of the diamino intermediate and the desired R'-acylchloride in an

appropriate solvent, such as dioxane, pyridine, THF, or DMF, with an appropriate tertiary

amine, such as triethylamine, N-methylmorpholine, or diisopropylethylamine is stirred at
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PCT/ US2004/ 025607 - 22-

met hyl pi peri di n-4-yl ) benzene-1, 3-di am ne i nternedi ate
woysban be i sol ated and purified by conmon PCT/US2004/025607

procedures. Scheme 7: Br H N 1. Buchwald 2.

hydrol ysis reductive am nat i 2 a NH2 5 F Conpounds

f t ent i nv»here is fluoro and RS
befrech e BEAT Cephel 5 ool FrBhPins S s o cBBRE Pout 2-20
hr""@?’ okt B2 Hi. bl‘li%"i‘éae'ir&' i5HeaR@BIHRE b%r §d&iﬁ€ﬂ 8f ifste bueods NaOH.

di am no conpound, condensed Wi he appropriate

Nmnaéwﬂhm ardbplt,rtﬁﬂ@ngm aroceqhﬁes m@debsheraadd@ migrarediate. Sodium

trlgc[.%n h %\#ll(liedll g)[)al{ I%%)ﬁ}u)é SfLél?St I Idlejtl ermedlate the

1dtet1f-§im§tlﬁltéd G100 -@hﬁékitém%plﬂéﬁﬂéﬁ@ AeaRnRid, ahde molecular sieve
aildba)B INAP and sodiumt-butoxide are mxed in

%Bbautdoh ) dhinappippriatessolvent sveh askl il thclorethane, methylene

dlgdl&f@en Br %18%1(% Ogh%: ké%%n qlxtgfeglg @ﬁma@ﬁ)g g?&ut%xgdﬁﬂ]. ,isgy ﬁl?c?ut 12 hr.,

at Abaut 0eHCC) sy abeutcammelﬁednpéraﬂures afherres@idnligtiepguenched with

Iutlonlfg}éﬁacted raI. rres Wlt(g an or ani c
PHAPUS %?‘H e HEEHS P ﬁ“é“:oﬁue pyMctiylene
d19f{101t1&e ethy¥8etattN6r the hﬁé OFhé Grgaﬁ‘% $oyr ﬁ‘.rcﬁmﬂoﬁnér@@ GodBhtrated, and

he sdlvéent renoved. The resSidue’is dissolved in a
fuahertp@lblﬁed,sas Iforexrampde; bl chroniipgrphy, e providst thadedired groduet When

Rl fiosfPe RS abontidle 3PS terRRime i SRMRh Broyrice
coﬁip‘éhﬁt[sﬁvhéielﬁtRzrlﬁ agldrbgén. 18bedided thd ulisubsafutddgiiveRiinyd BRiiéty can
-60C é about anbient t enPer ature. The reaction

theﬁ ke a:lk)elaﬁe by leermin rgdeciivaiatkylagion meshogs de steyidegompeynds having
® an ethyl 20 acetate/ hexanes sol vent

R (ﬁfle%rq&{ne@r e%ﬁ. valent. The organic |ayer is washed
with dilute aqueous HO and the aqueous | ayer is then

asified with NaOH and extracted with an
Scheme 8:

cH,
U QY
= . = N‘R’]

R-Z

CH, 1 H N
— P, O
P N~R7 O = N‘R’/

2,6-Dihalopyridine (X = Cl or Br) is alkylated with an appropriately substituted 4-
(methylamino)piperidine in the presence of a base such as potassium carbonate,
n-butyllithium, sodium hydride, etc. in DMF, acetonitrile, THF, or like solvent.
Alternatively, the 2,6-dihalopyridine can be treated with BINAP (or other acceptable
ligand), Pd(OAc),, the piperidine, and sodium tert-butoxide (or other suitable base) in
toluene (or like solvent) to yield the intermediate 1-methyl-4-(N-(6-
halopyridinyl)methylaminopiperidine. The halopyridine is then treated with BINAP (or

other acceptable ligand), Pd(OAc),, benzophenone imine (or other amine equivalent), and



organi c solvent such as nethyl ene dichloride or the

like. The extract is dried, filtered, concentrated,
wan@sisssdher purified by chromatography to gi VECT/IS2004/025607

diami no internmediate. A m xture of the diam no

i nternedi ate and the desired2® -acylchloride in an 25

ropriate . .solvent, h, as. di oxane ridin THE,

sofHfge- i S Lor ol suiitTee) P luERg orTikp VIR fy g the
infefrh&dibnelsabdtiged BRICBIRBH RHhYIRBethPlhminopiperidine. This amine is

diisopropylethyléﬁ?ne S g;irr%gﬁatﬂwo 286%/Q35499 _
thercrylasahonh e 2886ty of agid chlaridesin pisisline, 10 G4udioxanet ordike

[ [ e £ ar exanpl
sl 50 i GO S5 5B S: AEHHSET BA0Hbe popy con
5  bequaiRalzag thy apsidpiiate A-(ethyBinlikd)pipaeidie ws 4Npfdpylanies)pheridine.

work up and purification procedures provides the am de

i nternedi ate. Sodium triacetoxyborohydride is then
Schdged.to a mixture of the amide internediate, the .5
—appropriate 1 -substituted or N-protected

4- pi peridone, acetic acid, and a nol ecul ar sie

(typically about 4 A), in anappropriate sol vent)i_such

as THF, dicl oroethane, nethylene dichloride, |or jthe

like. The reactigpn mixture is stirred for aboutys-20

., NSa bout 12 hr., at abo 0540 say ab
Hgﬁ -gﬁ t eénp ﬂﬁiLI ._Iheatégémgg i gﬁ%h quﬁnggzdi,
w t~di | ut eTaqueous NaOH, exgy actedw th aﬁﬁ%§@$&§
organi c solvent, such as nethyl ene ™0 dichloride, 3
et hyl acetate, or the like. The organic layer is dried,
filtered, concentrated, and further purifi &®=@H,borBoc
exanpl e, by chronot ogrphy, to provide the desired
1grocflgct. wWign R7 i ©Oriiopaldtect i ng, grgup, arCH

3
N t ect iGheCradieod RS\I#IN N o de

cogpoupds] wher einp R2 +s—hydregen. [ dgsi edm

unsubst¥f ut ed i p&’i di nyl noiety ckh tén be R’

al kyl ated by common reductive al kyl ati on nethods to
provi de,conpounds having 15 R2 other than hydrogen.
Schene T &%7 §7R23< N'l ~7 R CH3 CH3 XYNNYr] )(R7'=~p'}|b§Zting group)

RN 8 &
0] > N.,2 U \O
R o = N.H

(Optional R? other than
Hydrogen)

1 H CH,
R\n,N NN
|
SOReN

10 Typically, a mixture of R'-acyl chloride and 2,6-diaminopyridine in a suitable
solvent, such as dioxane, THF, DMF, or the like, is stirred at about ambient temperature

to about 100°C for between about 2-20 hr., say about 12 hr. Normal work procedures,
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,R7 0O lo~",~-NR7T RR,~,NN~N ~1j 1' 1 HCH3

2,6-Di halopyridine (X =0 or Br) is alkylated with an
wappsopiat el y substituted 4- 20 PCT/US2004/025607

(et hyl am no) pi peridine in the presence of a base such

as potaSS|un1carbonate n-bu8d i t hium sodi um

i.n DVF,, acetonitri THE
sugh B, e ST, Pl ST Ralogtagh oo gssyRF B (6 Faingpgidin-2-
yljahdd ﬁ@eﬁﬂegliateBl NAP (or other acceptable |igand),
Pd(OAc) 2, the piperidine, and sodiumtert-butoxide (or

"ot he?ro slunttlamt@wbamydmdﬁ istiggn askded foo muxml@ @éﬁw@wp intgrmediate
d th te
L

apFﬁ)pha@rsoweﬁats@ﬂl AN THIF, Bl dWdbt o6 iane, oidm@ne@cdidﬂmdw @r the like. The
i gand), Pd(QAc) 2, benzophenone i mne (or other am ne

re@@@nmx@m 3s, stlﬁfﬁ@l al sty erstoatd e 40 teUsEybanbestismperaure, for
|
BRI Sl RO T BRI BATEle gt

sodmhstrlat:atbeytborohydnde is added and allowed to react with any remaining N-(6-
4- nopyr.i di ny | am nopi periding.. Thjs,...

R 3 RS B T, TSP Fbgh (pegschwith Giliute

agBBIRNARS. RBufd WAikLS an-ﬁ']'leﬁlsaﬁorfiftn‘%&fﬁ?es p%whé BR N-(5-

solvent to yield the final prod Siml ar Y,

pigierigiothplemimpaneide CRElngndatWS]nIenBr ipthe [dydilrﬁ’dER] 18oisty, thenagormal

ng. t he a riate 4 no
BT PR NG B it i Pratife e G Byl PR ¥ i o protecting
groém thesidtecty o ﬂ}@‘i’eh&oved 6 afpropidty bﬁoc%réﬁ@lﬂr@ﬁ@é dortigounds
,or t-Boc protectin roup)
whwﬁ is hydrogen. These compounds may, if des1reg t%en be further alkylated by

well know procedures to provide end products wherein R? is other than hydrogen.

The following Preparations and Examples are provided to better elucidate the
practice of the present invention and should not be interpreted in any way so as to limit

the scope thereof.
Preparations

Preparation 1. N-(3-Aminophenyl)-2-chloro-4-fluorobenzamide

F
H
N NH,
Cl o\©/

Combine 3-nitroaniline (3.0 g, 21.7 mmol), dichloromethane (100 mL), pyridine
(2.11 mL, 26.0 mmol) and 2-chloro-4-fluorobenzoyl chloride (3.07 mL, 23.9 mmol). Stir
at room temperature overnight. Filter the white precipitate, rinse with ether (2x10 mL),
and dry under vacuum to provide 2-chloro-4-fluoro-N-(3-nitrophenyl)benzamide (4.92 g,
77%). Combine the 2-chloro-4-fluoro-N-(3-nitrophenyl)benzamide (4.92 g, 16.7 mmol)
with ethanol (150 mL), SnCl,-2H,0 (18.9 g, 83.6 mmol) and concentrated hydrochloric
acid (8.24 mL, 83.6 mmol). Stir at reflux under a nitrogen atmosphere for 2 hr.
Neutralize with ammonium hydroxide (15 mL). Filter through celite, wash with
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HHCH3 1 HRANYNYN O (Optional R2 other than

Hydrogen) 10 Typically, a m xture of R -acyl chloride
wa@ar@sA3@9di am nopyridine in a suitable sol veneCT/E8m04/025607

as di oxane, THF, DMF, or the like, is stirred at about

anbi ent tenperature to aboul6-100C f or betvveen about

20 hr.. about 12 hr rmal work., ure
GG RmsRisne SDE T DS Sisgt pets. oureh meiheng (3 x 80
|\2 mi), lahd 8k @8 coﬁHﬁVe@ br ﬁhf&ﬂ%trg gY@ RiNEn eﬂﬁl‘ﬁvéuﬁﬁé tPﬂ?er and concentrate

6- arfi nop am de i nternedi ate. Sodi um
totdnrjamei T@)pybud©ﬂ5zdﬁledetensedlhte ras ad d&ewhite solidi (R 10drze 68%0):t ass

srR R G aBRD e ceon titals B GBS FarTCIEGY Ml 0 aa

J282 Bz %P@HQPH![)W%@(@HVBHQ,S H#@h) HS, ﬂilﬂ:i 30 (td, J= 25Hz 8 5Hz
di chl or oet hane, net hél{ ene di ¢hlori de , or the lik

IH)eZ@ﬁ(bp(-n@ Rz 8H).$. % (trf 58 Qliz.0dDwe A (abolit 78 Hz, 4@10; 6.29 (dd,

nﬁ#e t ature, for about 8-20 hr.
say 1g%outH?’Z f@ Wg. cg)l y anot her aliquot of the

pi peridone reagent and sodiumtriacetoxyborohydride
i s added and al | owed ibezreact th any remaining N (6-
\(

Preparaiiiy4-i Hi(@=Amipophenyie-chioer sghenzappide r eaction i s

then quenched with dilj
wor k-up and purific l@
pi pi eridi n-4-ylam nao np ndNﬁ’\hen R7 is the
desired R2 noiety, the ma al Ppurification
procedures are used t@yprqyi de end product. Wen
R7 is aprotecting group, the otecting group is

whorg it AR AR b BLRARALY, Binb 3 G Y CRuGRBRONI hloride
(1coe§|3rwdmmt)@ﬁvdaehé _tfrlé heermmtiierd @ROthd)91%5: wekst spentrum h(ion
t [
o RNt T E&xvﬁs’é’ AT b AARG Ry o il 62 17
8.248, POPviAed, je SLUEHEefHﬁb@Q fgteg W*}Pz 1Ph2eds geseh ihe 11,

present invention and not be interpreted in any
6.9, £o 8dsHe.ol H) i7il (dd,he= 24 dime 8tthidr.eldl), 630 (fd.efrakdtHondd) Hz,

1H), 5.13 (bs, 2H).

ut g 10 aqueous NaCOH. Routine
géedures provi de the N-(5-

Preparation 3. N-(3-Aminophenyl)-2,6-difluorobenzamide
F
H
N, NH,
T Oy
Using a method similar to Preparation 1, using 2,6-difluorobenzoyl chloride (1.0

g, 3.59 mmol) gives the title intermediate (723 mg, 81%): mass spectrum (ion spray): m/z
=248.9 (M+1); "H NMR (DMSO-de): 10.44 (bs, N-H), 7.58 — 7.50 (m, 1H), 7.24 — 7.17

(m, 2H), 7.02 (¢, J= 2.0 Hz, 1H), 6.94 (t, J= 8.0 Hz, 1H), 6.72 (bd, J= 8.0 Hz, 1H), 6.31
(dd, J=2.1 Hz, 8.0 Hz, 1H), 5.14 (bs, 2H).
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Preparation 1.

N- ( 3- Ami nophenyl ) - 2-chl oro- 4-f| uor obenzam de F NHz
W@0Bi08=98- nitroaniline (3.0 g, 21.7 nmol), PCT/US2004/025607

di chl oronet hane (100 nlL), pyridine 25 (2.11 nL, 26.0

mmol ) and 2-chl or o- 4- fluorob%ﬁzoyl chloride (3.07 m_,

tir t enperature overni ght. Fllter
Pr?ﬂ%atﬁﬁﬁ?'msg%g%hse with ether (2x10 ni),
and dry under_ vaguumto - provide
I\I-(3Hnitrophenyl)benzarri de (4.92 g,

2-chl oro-4-fl
77% . Conbi ne NH,
2-chl oro-4-f| uono- N-3 At rowhenyl ) benzani de (4. 92 g,
16.7 mol ) with et hgnol S m.), SnCl2.2H20 (18.9 g,
difBgorobetmideand concentrate- hydrochloric 30 acid

(8.24 nm., 83.6 Stir at refluxu nitrq
at msyet Befhod Szn to RESeF10f: o usipg . adpproBpzoyl cliloride (1.0

%gg%*g@ T Bl 2§’lc'5}n o @EPHRD 76%): Ifiss SRERHR HHy): oz

= 14BQB/iH)) H BRR(BMSQ-de): 0108 (e, &1- He,méaa@u .wFtShl Hz, 15.1 Hz, 1H),

748 G e 2P0 v Mo kot Hir 5 e 1EEPORER, 10, 693

t, JANZ.8 ML LG 6.10(H! Y BeSS HE01 1Ry, GV dtﬂethFH:QOH 1H), 5.10
( i nter rredlg?e as(bgn of f - V\hlteysolgld(g (3 04 g, /@Z: rr)ass (bs,

2F9pectrum (ion spray): mz = 265.0(Mt1); 'H NI\/R
(DMSO-d6): 10.16 (bs, NH), 7.60 (dd, 5 J= 6.2 Hz, 8.6
Hz, 1H), 7.54 (dd, J= 2.5 Hz, 9.0 Hz, 1H), 7.30 (td,

Prparation 3N-(8-Amidgphend ) ,4,67. 04 (t, J= 2.0 Hz, | H),
6.93 (t, J=8.0 Hz, 1H), 6.74 (bd, J= 7.9 Hz, 111),
6.29 (dd, J= , 7.9 Hz, 1H), 5.10 (bs, 2H).
Preparation 2. H
N- ( 3- Ami nophen 56T Fuor obenzanmi de F H 10
Using a nethod gim I ar t eparation 1, using

trifuéobdaides f | uorobenzoy loride (1.0 g, 3.39 mmul)
gives the title internediate (820 Qlﬁih mass )
spedfsingis picthed sypilanytp Prepagationdegsing 1§-tr1 rolpopzoyl chloride (1.0

gﬁ@%gﬁ)gn;% %f‘% é’( &gnpoNgE%4%mg Oszg)%,)d 'm;a‘;%sp% %F,;'ﬁbon s%ggy% /e =
2651;9 (M+1I-)I) lH NMR (OMSG-d): zom Klas, NLHb)7.34.6, b= 8% ]Ht,,ZHJ)—6 99 (d, J=

15(55 1131!6294ﬁqz 7@&&;0'0' 1q%,§d1J5 gg%;ﬁ%ﬁﬁﬁd 723 1y, 1),

5_&@@91@@ on 3. N-(3- Ari nophenyl )-2,6-di fl uorobenzam de

Preparation 6. N-(3-Aminophenyl)-2-bromobenzamide

H
[:;:L\,/N NH,
Br O \©/

Using a method similar to Preparation 1, using 2-bromobenzoyl chloride (1.0 g,
3.11 mmol) gives the title intermediate (744 mg, §2%): mass spectrum (ion spray): m/z =
293.0 (M+1); "H NMR (DMSO-ds): 10.14 (bs, N-H), 7.68 (d, /= 8.0 Hz, 1H), 7.50 — 7.43
(m, 2H), 7.37 (td, J=2.5 Hz, 7.3 Hz, 1H), 7.07 (bs, 1H), 6.92 (t, /= 7.8 Hz, 1H), 6.74
(bd, J=8.0 Hz, 1H), 6.29 (bd, J= 8.0 Hz, 1H), 5.10 (bs, 2H).
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F H20 Using a nethod simlar to Preparation 1, using
2, 6-di fl uorobenzoyl chloride (1.0 g, 3.59 nmol) gives
WO b@ssidbe i nternmediate (723 ny, 81% Mass SpPRCT/URIN04/025607
(ion spray): mz = 248.9 (Mtl); 'H NVR (DVSO d6):
10. 44 (bs, N-H), 7.58 - 7502¥-m 1H), 7.24 - 7.17 (m

Pri}%é}m@‘j)zNjﬁ @%@OPECHY%_C%Q@EG 94eétJ—J£ ? I(_)lZHZ8 (1)H),

: 5.14 (bs, 2 25 WO 2005/ 035499
PCT/ U82004/ 025607 Pr [ 4. N (3- Ami nophenyl)-2, 4
F di fl uor obenzam de thod simlar to
Preparation 1, using 7, 4- penzoyl chloride (1.0
g, 3.59 mmol) glvestk[gtlle rmsdiate(664 ny,
749 : mass spectrum (ion spray): " mz 5 = 248. 9( Ml ) ;

1H %%%@I&l@mﬂgiqoqgep%?%mn”‘ h@ln%i c‘ﬁﬁ)rﬁ’gé;]zoﬁgchﬁ)rﬂde (4.0 g,
1475 111810@)1 glyesithe Bitls iermeglisie (2§ g17185): hadd sfebgymy (1(111) s,pr@) 08/z =

24% O(Nf u7‘f§§\1‘ﬂi@§(ﬂ>§ﬂ§p%é)7?%$%%f\&§§( SSI'Z 729,?90'?}11 #2706 (bs, 1),

6.97 @A 810 @A, 1), bH74 Ibd\W-nRphenY H),-228KHe: JE®B.3-Hz, 1H), 5.10 (bs,
trl@fl uor obenza)m de:%H NHZ Usi ngHz met g%ld simlar t)o ®

2Hr eparation 1, using 2,4,6-trifluorobenzoyl chloride
(1.0 g, 3.37 mmol) gives the title conpound (485 ny,
5499 : mass spectrum (ion spray): mz = 266.9 (M1l);

Prefrdrdtidr §. DVES-AlGinopAéhyHR2-(ifuordntthoxybeBantile J= 8.5 Hz,
2H), 6.99 (d, J= 15 1.5 Hz, 1H), 6.94 (t, J= 7.9 Hz,
1H), 6.70 (d, J= 8.2 6.31 (d, J= 8.2 Hz, 1H),
5.15 (bs, 2H). Prepa
N- ( 3- Ami nophenyl ) -

Using a method similar to Preparation 1, using 2-trifluoromethoxybenzoyl
chloride (300 mg, 1.01 mmol) gives the title intermediate (274 mg, 69%) as a white foam:
mass spectrum (ion spray): m/z = 394.2 (M+1); 'H NMR (CDCl5): 8.18 (bs, N-H), 8.07
(d,J=7.5Hz, 1H), 7.55 (t,J=7.7 Hz, 1H), 7.45 (t, J="7.5 Hz, 1H), 7.34 (d, /= 8.0 Hz,
1H), 7.21 (s, 1H), 7.13 (t, /= 8.0 Hz, 1H), 6.68 (d, /= 7.7 Hz, 1H), 6.41 (d, /= 8.0 Hz,
1H), 3.70 — 3.63 (bm, 1H), 3.38 — 3.28 (bm, 1H), 3.85 — 3.77 (bm, 2H), 2.30 (s, 3H), 2.21
—2.04 (bm, 4H), 1.57 — 1.46 (bm, 2H). '

Preparation 9. (3-(1-Methylpiperidin-4-ylamino)phenyl)carbamic acid tert-butyl ester

T O
0] N

Add a solution of di-tert-butyl dicarbonate (5.04 g, 23.11 mmol) in chloroform
(100 mL + 100 mL rinse) to a solution of 1,3-phenylenediamine (5.0 g, 46.23 mmol) in

chloroform (100 mL). Stir at room temperature overnight. Wash with sodium hydroxide
(IN aq., 200 mL) and separate the organic layer. Purify through flash chromatography
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20 Using a nmethod simlar to Preparation 1, using
2- bronobenzoyl chloride (1.0 g, 3.11 mmol) gives the
WO 2aos®334p4 er medi ate (744 ng, 82%: nass spect r BOT/504/025607
spray): mz = 293.0 (I\/H) 1H NVR (DMBO-d6): 10. 14
(bs, NNH), 7.68 (d, J=8.0 H&9- 1H), 7.50 - 7.43 (m

(eé%'éet%t?ﬁi%geg’1é‘t]‘i?%zl,%l)%Pi)p,ro‘ﬁézezé'al{lw&;ﬂyéylgﬁcO%gér?cséf,i.gl%_e%’-butyl
es@r g 8.0 Hz, 1H), 5.10 (bs, 2H). 25 WO
5/0 5499?_PCT/ US2004/ 025607 -28 Preparation 7.

N ( F-anbine @wemyioph@%hanbamm&tﬁﬂd@wtduﬂﬂ hdp g hgidwehol), 1-

e
0. 98ﬂ dh@sie aeia 0@3 nﬁB‘kﬁ756rfﬁ%§/1g%aggﬁdtﬂtslf8ﬁ1§:gﬁn@wm) Stir at

"247.0 1H NMR (}d@ é}
roqu@mpaagme ove,zmgbt Ihlllutea,p{}th dic omgghang ) mL)gn Wth tmg&wlth

soffiufh ggdr %&%&1’ ALk { co]@ﬁ ariElayefl 08 wllfl widhSaturated

aqﬁbdu’é Wﬁlmb@hﬁny Drxy avdrrmefgnaﬁﬁmmatfbmxﬁb&wﬂm @éuddd pressure and
a method simlar to Preparation 1, usi

copeaIA OFEHTE M%%ﬁ Fash chrempioerap yeswlﬁege@ sgifa cartridge
emv}ﬁ}gt %mga Y68 thixurt bf hRhioRENRA AHON %ﬁﬂmm in %%%ﬁalﬁﬁtoagwe the

oam nmass spectrum (1 on spray):
freeMads of theitibivRohERELE )Dis®ivieBthe b@;ldlid—lhl)d;et}&rl @‘ﬂher @mﬂ, trda:t with

et@esal ?Zmroé%nl %}‘Horgq]e sl:fg.tugteothﬁfesui@glglbm%f@e( go gl_k(e éﬁze tzcles
coﬁ}plaﬁn& hs a Wit s&hd"zmp |124l:1|))5 °C gmﬁs?s si)gctrlﬁn- (13n Zpﬂﬁ'?) niz HBO6 2 (M),
1‘@‘“’2@1 é@h@hl @06 @. -8‘58—0 Mz, 17)( 086 (];ZBH)lH) f(@b @gg (I’BH}H) 6 42 (bs,
”ér éégr a6t 4dﬁ3“§ 66 s, 15,3530 (b8 119, RO W&~ 11.8 Hz, 2H), 2.31 (s,

3H)32.0%~ mml,m}p,er.w(m, AHY 11a98 (809 Phenyl ) car banmi ¢ aci d
tert-butyl ester >(OyNyN 20 Add a sol ution of

di-tert-butyl dicarbonate (5.04 g, 23.11 mmol) in

eS0T (BTt 75 sl i e

bu¢5ﬂlesuenform (100 nL). Stir at roomtenperature
overni ght. Wash with sodi um hydrOX| de (1N aqg., 200
nL) and separate the organic Iaye Purify through

flash chronmat o%ly@\ﬂ/ . : \O

Combine (3-(1-methylpiperidin-4-ylamino)phenyl)carbamic acid tert-butyl ester
(Preparation 9, 1.15 g, 3.77 mmol), methanol (15 mL) and formaldehyde (37% ag., 0.92
mL, 11.3 mmol). Stir at room temperature for 45 min. Cool to 0°C. Add acetic acid
(0.22 mL, 3.77 mmol) and sodium cyanoborohydride (414 mg, 6.59 mmol). Stir at room
temperature overnight. Concentrate to dryness. Dissolve the residue in a 2/1 mixture of
ethyl acetate and hexanes (20 mL) and wash with sodium hydroxide (IN aq., 2 x 20 mL).
Separate the organic layer and dry over magnesium sulfate. Filter and concentrate under
reduced pressure. Purify through flash chromatography eluting with a 20/1 mixture of
dichloromethane and 2M ammonia in methanol to provide the title compound (990 mg,

82%): mass spectrum (ion spray): m/z = 320.3 (M+1).
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(et hyl acetate/ hexanes 1/4 to 1/1) to provide
w@ 308083399 phenyl ) -carbam c acid tert-butyl esPer/U§2b0dd25607
g, 87% . Conbine (3- an1nophen&5)carbanlc acid
tert-butyl ester (0.156 g, 6 mol ), 1-
nmet hyl pi peri di n-4-one (0.093 ni, 0.756 mmol ), sodium
triacet oxyborohydride (208 ng, 5 0.982 muol), acetic
| 043 ih
B B TR
tritiydrb¢ldemdeet hane (5 nl) and wash twice with sodi um
hydroxi de (10 nL IN ag.). Conbine the organic |ayers
and wash w th saturated aqheous NaCHAQO mL). Dry over
magnesi um sul f at 8LN§| 3 _NdE gduceHCpr essure and
concentrate to dryneg Puri fy by |f | ashgehr omat ogr aphy
on a Biotage(r) silica cartri dge eluting with a
20/1 m xture of dichl oronmethane and 2N amonia in
nmet hanol to give the free base of the title conpound.
Di ssolve the residue in-diethyl ether and treat with
et heCanabind yebtyl ghtorick|(6 mildevithl dhiddmethend] f{€0 md9 at 63Cignder
gumwith ether to give the title conpound as a white

nigegandimeagpherzd &mfornhbrs atQéct Adde §¢luh01$faf @ylmethlA1=

o i e, o

m§g, 33Dmngﬁ) ﬁl}riétﬁﬁmol 3} m13 80r ()béi‘mgllﬂ'b Corﬁ:eﬁt@até hﬁder létﬂuced pressure.
Trewe e it diedybghed b o bravidp e itegnicpmediviep A mis 070 mass

l I rbam
sopni it o BB Bpepb gty AR ge bhbamet s
CBHE;K]bWﬂilgp@g #466;H; YB &N Tt &oyhd: €3 AG &8 El, A2BdN, 12.46.
tert-butyl ester (Preparation 9, 1.15 g, 3.77 mmol),
nmet hanol (15 m) and formal dehyde (37%aq., 0.92 ni,
i, )4- ofYeth 1§(ﬁﬁ§@’lﬁ‘H~l azf¢ 45 mn. Cool
Préﬁar%c Add4 %ce?élhc gmgw mL ﬁ77 mol ) and
sodi um cyanobor ohydri de ( nmg, 6.59 mmol ). Stir at
room 25 tenperature overni ght- ncentrate to dryness.
Di ssolve the residue in a 2/1 m e of ethyl
acetate and hexanes (20 rL) and sMwith sodi um
hydroxide (1N ag., 2 x 20 nL). aNate the organi c
| ayer and dry over magnesium sul fatfe. Filter and
concentrate under reduced pressur Purify through
flash chromat ography eluting with a 20/1 m xture of

di 2 [ &, | t h
the CHPRES 2onlBrtRe St TIE e wopyht 08 hBoRpfe 5.3 m.,
0.%6 2SR @eh:sldWE add Bfdbndriflibidde diethyl etherate (2.0 mL, 0.017 mol)

while stirring rapidly. Allow the reaction to continue for 18 hr. Distill the reaction at

60°C under 8 mm Hg vacuum to remove excess 2,3-dihydrofuran and
triethylorthoformate. Heat a portion of the remaining residue (10 g, 45 mmol) at reflux in
1 N HCI with isopropyl hydrazine (3.4 g, 45 mmol). After 2 hr, the temperature is
reduced to 80°C and the feaction is stirred for 18 hr. After cooling to room temperature,
the mixture is basified with 1 N NaOH to a pH > 12 and diluted with CH>Cl,. Separate
and extract the aqueous layer with CH,Cl, (two times), combine organic layers, dry over
MgSOy4, and concentrate. Chromatography on silica gel, eluting with a gradient of 0-10%
(2M NHj; in methanol) in CH,Cl, provides the title intermediate as a brown solid (3.6 g,
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WO 2005/ 035499 PCT/ US2004/ 025607 -30 Preparation 11.
1- et hyl - 4- (N- (3- am nophenyl ) - N- met hyl am no) pi peri di ne
wo poolspssechl ori de HO  HC HC 5 Conbi ne acet yPCT/US2004/025607
chloride (5 nm.) with dried nethanol (10 nmL) at OC
under nitrogen at rmsphere -B-ir for 1 hr. at 0C. Add
a sol ution of

h
i fsritidn GO 70] BhE Ao TEAMER (QYSP pom) 7.52 G
r=( e ) 1

DT 24 BT 4PE) PSP T, B e SR ARNR ) R 2R . 26D,
laﬁe(duﬂé)jlmSe(ssiH)e 10 Triture with diethyl ether (1 nl)

to provide the title internediate (671 ngy, 66%: nass

spectrum (free base, ion spray): mz = 220.3 (Mtl).
Pr@%@étﬁl 3. @bﬁ}&@h&ﬂm&&N (4%@61'8%013'\3013 C 47.350; H,

.36; N, 12.78. Found .28; H 7.28; N, 12. 46

Preparation 12F Q}Idr oxyet hyl)-1-i sopropyl -

H pyrazole HO 1 Confdi ne 2, ~di hydr of ur an (25 m.,

0.33 nol) and tri te (93.3 nL, 0.56

nol ) and then slowy @dd ntrlfluorlde di et hyl
m@g}j‘pﬁﬁ ?@enggmgem 0. 017 no Bhile stirring rapidly.
he reaction to continue for 18 hr. Distill the

r ea&gqndmnaﬂfﬂww ﬂmmnlalerfﬂnﬂ-@ Gvammel) vith disranc(26xele)s slreat
3 t hylor t . .
iS5 PSR USRI S o

ové@ight 4t f0dm tk eleﬁhre WIHeﬁhsfeS ﬂﬁr@wion hl)i@iﬁﬂé inbeethl dbetite @30 mL),
mmol ). After hr, the tenperature is reduced to 80C

therpiashruceessively ovith aguseys (1N 50 peln pqueans NROH(AN; A mL),

sk RRAEIRACLY S, RPN S SRR A e,
theami/apmiateetht scblhmtquma@dedpmssmei Ruth? @l £y( ﬁamesudueﬂg/)
conmbi ne or (2!1 ove

chyoupriRsTFP Rt S%E%raa%ﬂéleewéorzf%wgﬁg aceiqtm hgranes to
ob¥irt ﬁe%t&ﬁﬁf.éhﬁé&at@f(l 6051956, viedd): Mis kﬁécffﬁltnr(ﬁﬁ@p}ay') /z=313.0

Cl12 provides the t|tIe I ntermedi'ate as a brown
(l\/k*dl)l d (3.6 g, WO 2005/035499 PCT/ US2004/ 025607

Preparation 14. N-(3-Amino-4-ﬂuorophenyl)-2-chloro-4-

Add 2-chloro-4-fluoro-N-(4-fluoro-3-nitrophenyl)benzamide (Preparation 11, 1 g,
3.2 mmol) to a warm solution (55°C) of SnCl,-2H,0 (3.6 g, 16 mmol) in ethanol (25 mL).
Add concentrated HCI (25 mL). Stir and heat the mixture at 60°C for 30 min. Cool and
then basicify the mixture to pH 14 with aqueous NaOH. Extract the product three times
with ethyl acetate (3 x 150 mL). Combine the organic layers and dry over anhydrous

fluorobenzamide

sodium sulfate. Evaporate the solvent under reduced pressure. Further purify the residue
by chromatography on silica gel, using a gradient of 10-50% ethyl acetate in hexanes to
obtain the title intermediate (800 mg, 89% yield): mass spectrum (ion spray): m/z = 283.0
(M+1).
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-31 52% . Mass spectrum (ion spray): mlz = 155.2
(Mt1l); 1H NWR (DMSO, ppm) 7.52 (s, 1H), 7.24 (s,1 H),
Wd209/083499 J= 5.5, 10.6 Hz, | H), 4.39 (m 1H), PGr/8532004925607
2H), 2.51 (m 2H), 1.38 (s, 3H), 1.35 (s, 3H 5
Preparation 13. 2-Chl oro-4-fBZroro-N-(4-fluoro-3 - F,
[ tro enyl ) benzam de Conbi ne
Prap%mttﬂ?r'\]é @»%Hlﬂ%%{ﬂw u()PP g, 6.4 mol) wth di oxane
(20 nL). Treat p_mxtupre wWith 2-chloro-4-fluorobenzoyl
chloride (1.6 g, Jmgl). Stir the reaction
overni ght at room tenpeNatuse NOransfer the reaction
m xture into ethyl acamo nm.), 10 then wash
successwely wi t h aqueous FIN, 50 nlL), aqueous
mﬂ@l@aniWnZ@@dﬁL) saturated aqueous NaCl (50 nmL). Dry
t he M { S f
@§1§$the oAGhil MG Prﬁ%?éferﬁhq usiRsh YiRoRdLb ! Iﬁt}@amhﬁef@ Mg 64

evapor e solvent u reduced” pressure. Furthe
myiob)i dipxareq20 edi)darsl by-diﬂ:lmmbmlwg rchhlhlyde Gh46igl 8.3anmel) gives the

.using a gradient 10- O%et 1ate
ittt | £ i Sidmatesnbss fotsinydndf 52 haT+.
spectrum (ion spray): mz = 313 0 15 (M) .
Preparation 14. N-(3-Anmi no-4-fluorophenyl)-2-chloro-4-
Preparationf 164 gk bbb Huera 3 -Aadno-4-
2-chl oro-4-fl uor0- N-(4Ffl uor o- 3- ni t rophenyl ) benzanm de

(Preparation 11, 32mm|) to a warm
sol ution (55C) of 5 2 g, 16 mmol) in
et hanol (25 nL). Add cdnce ted HO (25 nmL). Stir

and heat the m xture aP 60 F30 m n. Cool and then
ﬂlmmhﬁhﬂybmh@nﬂpxture to pH 14 vvlth aqueous NaOH.

Eth r Sclh%%i h e O d u arttﬂ girg reaﬁatgf lug f4 (ﬂlﬂﬁ{%ﬁp;}& -gﬁ-?ﬁl%ro(-é)’-

g an

m&@ﬁhéﬁﬂll%@lzalﬁﬂél@mp&ﬂahﬁﬁﬂ @) (1&\/@1 mmmou)h Snsglzqﬁm (3ngelr6 9
reduced pressure. he resi due 2

mprboethansy (2pRi): @ﬁd§pn¢e@ga@é |HC1L(¥$ Al a2iypside élﬂf‘« n&ﬁrmedlate (803

R e e BB g OB P AP P70 A L im (i on

spray): mz = 283.0 (M1). WO 2005/ 035499

Prepgéttlig)snzppd{ %%16? 4-(3-nitrophenylamino)piperidine

OZN\©/N\G
N
~CH

Combine 3-nitroaniline (25.0 g, 180.0 mmol), 1-methyl-4-piperidone (40.9 mL,
360.0 mmol), and acetic acid (21.7 mL, 360.0 mmol) in 350 mL of dichloroethane. Stir at
room temperature for 0.5 hr. Add sodium triacetoxyborohydride (76.4 g, 360.0 mmol) in

several portions, and stir the reaction mixture at room temperature for 2 days. Quench the
reaction mixture by the addition of saturated aqueous NaHCO3, and partition between
CH,Cl, and water. Adjust aqueous phase to about pH 8, and extract 3 times with CHyCl,.
Combine the organic fractions and wash with saturated aqueous NaCl, dry over MgSOy,
and concentrate. Further purify by chromatography over silica gel, eluting with a gradient
of 1-10% methanol in ethylacetate, to obtain the title intermediate (23.8 g, 56% yield):
mass spectrum (ion spray): m/z = 236.2 (M+1); Anal calc’d for C12H17N30,-0.3 HyO:
Theory: C, 59.88; H, 7.37; N, 17.45. Found: C, 60.07; H, 7.18; N, 17.09.
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-32 Preparation 15. 2,4-Difluoro-N-(4-fluoro-3- F, ,|F

ni trophenyl ) benzam de Using a nethod simlar to
w@e@sasabd on 13, using 4-fluoro-3-nitroanili nePC/U82004/025607

6.4 nmmol), dioxane (20 nL), and 2, 4-difl uorobenzoyl

chloride (1.46 g, 8.3 mol) §;3-ves the 5 title

;Bﬁ %l}eenrl?r{}e\’cfl Y2tt03§ %Ojlﬁtl?lﬁja.flf HEARAY qoog}%i%rsn%?)clfl d1c[lTﬁo(romethane
(7% Byt Iﬁ%geﬂ\l‘aﬁc’ﬁ socﬁﬁlh'iﬁac‘!:’toé‘ﬁoroﬁ'}é&nde d(1 38 k 6.5 mol) by portion

Tl dor ophen benzam de Usin Si m
over éparahermddMemam@ (37040 6.5 uwl)oat M-rat- snclmdrabTaassl@es not

g 4P Seh RIS sl EhiRRIGE ARad Yot mpl] Bpicf ifitroducea
ov@Hso AR, leRpRenhd @h&‘!érdt@e beR% 79, irk e rhilkeuré bt ﬂoem

i nt er nedi ate (803 , 89%yield): mass spectrum (i

temperatpye fogBAr= Ag]@',addm(om,llspdum gggetgtgy‘tzmo}mdnde (280 ¢, 1. 32 mol)
ac%%é\%o@_ﬁ IgiLgf’ ,’rZ”9 ?{r ?‘%%ﬁ({i" I? E%ét?g'éln@}agﬂlcpo 69%@60 h"ﬂo%}'id Hr e

mikture bithight g pem telmperaﬁﬁé) Queﬂch the’iﬁ@ctﬁbrrmnit&m vatidwater (4 L) and
acetic_acid (21.7

oot e D 69 itha30% ﬁ%ﬂ{r{ﬁw S JparF e grepmig layer and
Wiéﬂqhigeje?ﬁ% Lydragial &’%Ml%%rﬁ’aﬂeq{e' @€ I%( Gash tBe cotfBind H1ERAiL layers

OI‘tIOI’]S and Stlr the reaction m xture at
witlowmter €k det oves MgﬁOﬂlG@g/)sand Quaeerntrate{(@X20Fleatheirosulting

o v i e e eelg e BRI e s under

redbé@ ?kb%smﬁb RRCH @ RNl (BEtBde @nﬁetﬁyqtm@:int@phéﬂmnmwpkpendme

Conbi ne the organic fractions and wash
asgamp selihi28)s Smerend they gruds,/ bmethybdu(3 -mﬁﬂﬁhenylammO)plperldme

(52(? Ef%rllt rhsﬁtuffe o? Walleﬁ 5. 9 rah!i ¥so yo Sﬂ(;lc@?(% ?ﬁ?aggé tBY 1xture at room

ca ge I ent
temperatuiey forSeiraFter tie Ifabltlﬁnglyélfwv triysthi, tindeawittes rrﬁ:twre of Water

23. 56% vyi el d s sp tru i on spray nl z
(6b0 358 254 (Wﬁppanqlr(é% i geddh SRS (PESSEUTS femperature
ov-gﬁﬁg{t% plovidRIL §1%thy'lj4-(§-ﬁ@opﬂélnyl%uﬂﬁplpgﬁ&ﬁﬂg %, ‘V<p37leld).
H 7.18; N, 17.09.
Preparation 18. 1-Methyl-4-(3-aminophenylamino)piperidine
O

Combine 1-methyl-4-(3-nitrophenylamino)piperidine (Preparation 17) (8.2 g, 34.8

mmol), acetic acid (6.3 g, 110 mmol), and palladium on carbon (10%, 2.1 g) in 300 mL of

triacetate

ethanol. Evacuate the reaction flask, charge with Hy gas (atmospheric pressure) and stir at
room temperature for 18 hr. Filter through celite, rinse with ethylacetate, and concentrate
to provide 13.1 g of the title intermediate, which is typically used in subsequent reactions
without further purification. A small sample of the free base amine further purified by
dissolving the triacetate salt was dissolved in methanol, placing on a 1 g SCX column
(mega bond elut®, Varian), and washing with methanol, eluting with 2 M NHj in
methanol, and concentrated in vacuo: mass spectrum (ion spray): m/z = 206.2 (M+1); 'H
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to a solution of 3-nitroaniline (360 g, 2.6 nol) in
walc@blosssemet hane (7.2 L) under nitrogen, add spdi/us2004/025607

tri acet oxyborohydride (1.38 kg, 6.5 nol) by portion

over 1 hr. Then add acetic aéffd (370 nL, 6.5 npl) at a

LS ommhe P Faoe TSt e, 5O R e BB

GBI A2 2 s 9 A0\, HSCRRR L SRS 881150 m 20
3 hrAltddativaiigichirgnal IsBatr bowlerwidc betybdrGhydr i de (280
ot rBopats U E5b L P B g 1.

SHELX 1Y 1Rix8%E OPéaUht Bhddran 'ﬁﬁ?iﬁl{'@ﬂg’éﬁeg %?ess@é @rq rEttrh,rl?ee'Iz|intg (‘)[he

reaction mxture with water d adjust the p
teimperabien bdow 34 €Ch Filososiitie aatalyyihndwask withanethanol (0 mL).

organi.c .l ayer and, 10 wash the ueous .l ayer. W .t h
CReERTF i are tpder s Bresolie AR datius G
anhiaySHeyladind) ig@ii@ilhe @d akdd oitl [95. PY.EM00MIFAEN) (AHRILrydillizes upon
concentrate % X). Filter the resulting suspension,
stansléng atireem derepfrefttet hane (500 nl), and concentrate
the filtrates under reduced pressure (40C) to provide
the crude 1-nethyl-4-(3-nitrophenyl am no) pi peri di ne
Praparatiorot NG esiolidd(3¢akéroe)-. Suspend the crude
1- net hyl - 4- (3- ni trophenyl am no) pi peri di ne 15 (590 g)
in a mxture of vvatgr (. 9HL) and isopropanol (590
m.). Stirr the m xt

tenperature for 5 hr.
Filter the resulting ow Gr t\als, rinse wwith a
flurirophenplaminojpiperidin 600 ) and i sopropanol (60 nl) and
e 4SS, BLERRH TS AL, F090Moh SRS Srdind-one

3 Jz,f)rg;tsbymnéb,(s%dmh{ frRREBRYBRGRYAGNP (D6 b B I@rn{oDY 4ndacetié Yeid (5.4
yield). 20 Preparation 18. ) . ) )
g POnempl) land stirt apam dpaigiren vier)ightp Sertitiondhe rpaction mixture

e RO B tihank ol sl o S B Afhing MO, dps oyer
anh?drlo)(lﬁ sotlign sﬁl;f?t&dgvﬁp@’a‘be, andQninﬁCorilg 'B/idicﬁz @cil%o?lmﬂﬂ{gcl)g gzﬁilsing a

. an al | adi ym on c¢ar bgn 9 . N
arenr R rome aes VLN T e Eey IR Byea k4 Ebf e gilegoptpound
(355 H8R): (REFOSRUGH GoPéfaS Wnd)= i Y, 'AINMR (CDCL): 6.88
(ddd,1H), 6.63 (ddd, 1H), 6.56 (dd, 1H), 3.85 (br d, 1H), 3.28 (m, 1H), 2.80 (m, 2H), 2.30

(s, 3H), 2.13 (m, 2H), 2.04 (m, 1H), 1.53 (m , 2H). (file: mn4-b6k-284-2)

Preparation 20. 2-Fluoro-N-(1-methylpiperidin-4-yl)benzene-1,3-diamine

E o H
H,N N
T

Combine 1-methyl-4-(3-Chloro-2-fluorophenylamino)piperidine (Preparation 19)
(0.439 g, 1.8 mmol), benzophenone imine (0.393 g), Pd(dba); (4.1 mg),
2-(dicyclohexylphosphino)biphenyl (4.7 mg), and sodium #-butoxide (0.242 g) with
toluene (5 mL) and heat at reflux overnight. Dissolve the reaction mixture in methanol

and filter through a SCX column (10 g), wash with methanol, elute the product with 2M
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25 room tenperature for 18 hr. Filter through celite,
rinse wwth ethylacetate, and concentrate to provide
waokoss4ed the title internmediate, which is typCTabog4/025607
used in subsequent reactions wthout further
purification. A small sanple3®df the free base anine

NHfhio P B RAHOT, 2 RSBty G 3 SheSest QUITRS &
Wc@@f&n&ﬁéﬂe(ﬂ\h NE4ah 'n‘?éil)lal{llo@gfédi’éﬁ%bcb @Bfe"é‘r&cié l-metahyl-4 (3-

met hanol, eluting with M met hanol

beudnfdesdtdeacmnoﬂ Qlahen}’ﬂaasn®pmct1dmm@ BEheks p‘ix@@/ )N HE1A2 mL)
1nt3§is%ﬁwﬁn§¥+(t%§kfgﬁly%g# 0015 @%354 1at _JwH-S a%féi r ﬂ_ﬁoom
terfl &ﬁtu&éjfor\%-mlﬁu&s I‘Basuaﬂ) with I\ﬁ‘ﬂadﬁ extr&é‘ﬂ)mﬂﬁetﬂﬁ e(cbl&te dry over
}’.DL 3.24 (bs, 1H), 2.79 (m 2H), 2.28 (s,
anbmromodumn Aulfaten ovapgrate andpérlﬁfaqn yaliga e wahg@n?lﬁ 2. using a
grg)cﬁ%r{t o?@cﬁcﬁof%&%ebﬁﬁﬁﬁ in 1L fh%a%l to gwé: tﬂagﬂ 1n[t3nneg837 (0.08 g):

am no) pi peri
mﬁd@@m@ommaﬂemmm ML) 1] Wsh(macm)wé @A E), 6.12 (m,

21 Be S Al T BRrnadh bbbl B8R0 By 28} s 2o o
4r5ai 8 ?%@tzggd wash mnth met hanol (100 mL). Concentrate

rat'es under reduced pressure to provide
1- met hyl - 4- ( 3- an1nopheny|an1no)p|perldlne as a red

b P A

1 Met hyl - 4- (3-chl oro- 2- FFCI

quorophenyIan1no)p|pen i n
3-chloro-2-fluoroanilin 7 g, 30 nmol ) ,
1- met hyl pi peri di n- 4- one N30 mmol ), sodium

triacetoxyborohydride , 33 mmol ), and acetic

aci gMpsl-meflyld- 3%ﬂ¢fﬁt§4 Ijlu@ﬁyh@tylaﬁmm)prmamméﬁmar@tlgm &9)

P P SR R0 g e
aci‘dl'ﬂ Qﬂ g) di Ynethvaiol (58 nﬂNMﬂMr S’Old)btiﬂeﬁl!pblfaﬁtre ovem_@ht) rAﬂda
usi n

ogpalatiare (TEORP SRS b b eohoraarich (el har e argicreib @ mL)
and s atgro&fn tE eltahﬁé Sxe?ﬁi%?tg “E‘_Z\‘ijtlt}‘rc(ﬁgﬁe/ ‘}é%cﬁ!ng ixtiRStween

spectrum ( spra 1H NVR (CDC13):
di¢hl@®nthapd ddd sarm)ated@a@m@meous cl ﬁrﬁﬁve@ dolyydroud)sodium

u.ﬁ'gte @%}7 age ang }:F.?ny 919_61 31 a 69,1 i]?.rhﬂ I115r51ng:|_a %‘]gdlﬂ}ﬁ?,pf d%lﬁoromethane-

oM NHSh tdHar® ks #8412k g of the title intermediate.

Preparation 22. 1-Methyl-4-(N-(3-amino-2-fluorophenyl)methylamino)piperidine

Eo
H,N N
T

Heat a mixture of 1-methyl-4-(N-(3-chloro-2-
fluorophenyl)methylamino)piperidine (Preparation 21) (0.77 g), benzophenone imine
(0.652 g), Pdy(dba); (6.9 mg), racemic BINAP (7.9 mg) and sodium #-butoxide (0.404 g)
in toluene (10 mL) for 44 hours. Dilute the reaction mixture with methanol, load on a
SCX column (10 g), wash with methanol, elute the product with 2M NHj in methéanol,
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Preparation 20.

2- Fl uor o- N- ( 1- net hyl pi peri di n-4-yl ) benzene-|; 3-di am ne
W6o-20458554@0nhi ne PCT/US2004/025607

1- net hyl - 4- (3- Chl or o- 2- f | uor ophenyl am no) pi peri di ne

( Pr epar ati on 19) (O 439 g, -36-8 mol ), benzophenone

evizﬁ?krgﬁgég g&%ﬁ %Fﬂgg Smig”?’ sing aggadient,af dichirompthane-
2M1\HT§ iRthRarlo? t@gl%e g)zlvg m -mbfRlyHe! m@%&% G RgRmiR-2-

[‘ux over ni D ssol ve t reaction mx ure in
ﬂum@pianﬂbmemkﬁnﬁm)pmendmﬁough a SCX columm (10 g), wash

2003555 Ad00rerFsdaiazrouBien o Hobinyhe TR\ s for 30 min

ba@iéﬁ’p%amm(bﬁ &atateRith eﬂwaéewté Riey oRd#anhydreil @dfinh | bmeate
gel col um 53 usi ng di chl or omet hane 2M NH3 in

evARQTAEFO PYriateeR tsl)hcqt gel@phmc(vl@cgé usinges gpflient gfylichloromethane-

S bl AR A AP R D) PR L e

benzhydryl i denyl internediate in THE (10 m.) and stir

room5 tenperature for 30 nu BaS|C|f W th
PrRPAEAR 230t 1Y (-Gt HProBbeny BEB S eridihydr ous
sodi um sul fate, evaporat ¢ and purify on a silica gel
column (10 g), using a |e t of
di chl or onet hane- 2M NH3 to give the title
internediate (0.08 g): Nt\rum(lon spray): mz

= 224 (M+1); 1H NWVR (CDClS) 6.75 (ddd, 1H), 6.12 (m
2H) , M TBrdrho-2efluctiBenzéneq?.501), Ismetiyl)-4- (aqeﬂsjla(mmomendme

(2%ﬁ§;g9 I%F@épa{pﬁgﬁ ?g%fgcse'mig E)I'NA%(& 9& n} an<iL du'l_l% t—butox1de {n 2.70 g) in
tofheﬁ@@@ C)dar(d\ﬁe(a?’atq@ﬂ&[ 5 b LA IRREMLBE b IDEiaBa0)BtiRon

eridri ne
betwermt dighlorpu(eBhanh Iaml sat@rateldwqu@nh Nafll adinevep aplerdiratissedium

19 0,961 g) . forymldehyde .
s R Rt b S bR SENEE gt ong
idl6lontethadi20] NEL8E nethdnd] FRERAN0lg dFHR: L) inkeithetfald.  at

room tenperature overnight. Add for mal dehyde
(37% (0.973 g), sodium cyanoborohydride (0.917 g) and

PGS 2 P Lo B AR e

di chl or onet hane and satur ed| sat ur at ed aqueous Nad ,

dry over anhydrous socBr evapor ate and
purify on a silica gel u3|ng a gradient of
di chl or onet hane- 2M NH3 [ diNto give 1.06 g of

the title internediate. Preparatl on_22.
1- Ng@ql@,p -bytyd fithiam (1. 6 M in hexanes, 4.3 mL) into a solution of 2,2,6,6-

tefrﬁﬁ%tﬂﬂ ﬁpéljidiﬂe( W@)ﬁhh’fﬁi {ml ) RORSPGH Si16r 30 minutes. Add a
solution of 1-methyl-4-(N-(2-fluorophenyl)methylamino)piperidine (Preparation 23, 1.02
g) in THF (10 mL) portionwise and stir for 10 minutes. Add 1,2-dibromo-1,1,2,2-
tetrachloroethane (1.50 g) in THF (10 mL) dropwise and stir for 1 hr. Remove the
cooling bath and stir for 30 minutes. Partition between ethyl acetate and saturated
aqueous NaCl, dry over anhydrous sodium sulfate, evaporate and purify on a silica gel
column (110 g), using a gradient of dichloromethane-2M NH; in methanol to give 0.49 g

of the title intermediate.



10

15

20

25

H2N 25 Heat a m xture of 1-nethyl-4-(N(3-chloro-2-
f1 uorophenyl) met hyl am no) pi peri di ne (Preparation 21)

W@ 0003/839Y9 benzophenone imine (0.652 g), Pd2(BOR)S2004/025607
(6.9 ng), racemc BINAP (7.9 ng) and sodi umt - but oxi de
(0.404 g) in toluene (10 m_§57‘for 44 hours. Dilute the

PR el NEC RO o ERinop bR T ALE WL aR

NH3 in nethanol, WO 2005/ O|354S|)9 PCT/ U82004/ 025607 -36

evaporate and purify AN.& Nca_gel column (110 g),
using a gradient of di chI rret\@e- 2M NH3 in
met hanol to give 0.21 g N

1-met hyl - 4- (N-( 3- benzhydr I i denyl am no- 2-
| ucophemAchét dnomc ﬁxqmphdnﬁmmmnmmmﬁdmw

igprasn 022 6) pedbeRin i AR O healeuth GF i aedgnic

BRuSH @Jsem%ﬂdim sodiRin ARkyLide (3.18Pg) b kishd @0enL) ddRat Atreflux for
and puri on a_silica gel colum 10 g usi

n
3 lymiael Riivicghe BReimORHEe D fhem R Sl foid AR AGICX golumn (10 g),

4
wih e dl obdihe Jia?o%ﬁﬁﬁyﬁ‘é‘@t??? gﬁ”%@%@m b ity on
a sifica\dek cdlubmqm) g¥ubing argeidiezterfeidhBorotethhne-2M NHj in methanol to
.1-met hyl - 4- (et hyl agi no) pi peridine (2.56 g),
g‘ﬁd@?ﬁﬁé’f@“’(@.{m CEnaTF"acem c BINAP (0.498 g) and
sodi um t - but oxi de (2 70 g) in toluene (40 nL) and
heat at reflux for two days. Filter through a Celite

Prbeedatiquel . i t-Methyl-dedNae fluctioehtld propbenydiethytaming piperidined

aqueous NaCd , dry over anhydrous sodium 15 sul fate,
evaporate and purify on anin/ca gel colum (35 g),
using a gradient of dil [ ne-2M NH3 in

nmet hanol to give 1.1 g o e tlitlle internedi ate.

Pr epar ation 24. AN

1- Met I-4 N-%éz f | uor o- 3- br gnopheny! Iam no)p| pe
ridi LRl 2)ite asplugion of &-magthyl %h%@r@- 4.3

ﬂ‘%‘*ﬁ&*ﬁ%@fﬂmﬁh@? L U R A fr“ﬂ? SRR Toh e

(Ori2Ag) esd trﬂdxdr(mcetm)dcm {006830d) i methanol (20 mL) and heat in a sealed tube

ot Bl e B2 1004 P53 SRG CM R0 B OV PuPE baial Qute with
2 Sthitheth@o] JeQaﬁBerHt eﬁﬁl fuﬁﬁ% ;;m%égh Qrsﬂﬁﬁ elloohim@ (%), usmg a

t et rachl or oet’hane dropw se and
gradiemt off drchlorhmethmm@MeI\I Hla o msth@mil tp lggfethi g ahtheditierinttynediate

s B TP et R o 2 0 VS Evpcoci:

6.84/(1h BT, 3 94 JYI=L.@ HRNTHN B0 (n, AM)A2.84 (brch 28] 2.22 (s, 3H), 1.93
(m, 2H), 1.74 (m, 4H), 0.95 (t, I= 7.0 Hz, 3H).

Preparatioﬁ 27. 1-Methyl-4-(N-(2-fluoro-3-aminophenyl)ethylamino)piperidine

Fo
UG

Mix 1-methyl-4-(N-(2-fluoro-3-chlorophenyl)ethylamino)piperidine (Preparation
26) (0.367 g), benzophenone imine (0.295 g), Pdx(dba); (50 mg), 2-(di-z-
butylphosphino)biphenyl (32 mg), and sodium #-butoxide (0.182 g) in toluene (10 mL)
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colum (110 g), using a gradient of dichloronethane-2M
NH3 in nmethanol to give 0.49 g of the title

w0 ndosnsRg ate. WO 2005/ 035499 PCT/ US2004/ 0256 0FCTF/BF2004/025607
Preparation 25. 1-Methyl-4-(N-(2-fluoro-3
- am nophenyl ) met hyl ami no) pi p&¥idine F 1 M x

el et o e g Dt S A B h b orBb s Blding 2

ml 8f R3O, 10dddA(LHEXZoludin g@ _)g ), WAKSHHE netHBh& ElufeXhe ﬂMduct with

and sodi um t - but oxi de in toluene (10 nm) and
2N &8 1atmq’fb¢n0l»@vamrate@n @un@ orm silicagal lvel Bighrising a gradient

ofﬁ;c}fﬁo%l%e -tzﬁf\ljﬂﬁ h1 fh%ng%tgéve?%dm&dolf ﬁ1 ;@e@@pﬁ@d:g&ass

spe&iuha (EdctrieympPraLe 282dM+nt her purify on a silica
gel colum (10 g), using a gradient of
di chl or onet hane-2M NH3 in nethanol to give 0.44 g of

PR PRI N g PR Oy Shapiraimirerigs ,

eridine Cl Add acetal dehyde ( 817 g to a soI ut| on of

1- met hyl - 4- (3-chl or oo { o | am no) pi peri di ne
(Preparation 19) (0.45 m o anobor ohydride 15
(0.123 g) and trifluoro P{\Q 633 g) in

nmet hanol (20 nlL) and heat |n a seal ed tube at 80C for
three days. Load on a SCXFcol um (10 g) wash with

et 0bine SR Sns M AR 8 BLDENOY o RYRACLES) 4.

(mi¢giylegniao) pieridiien@. 7 mD] T8 Dmeaioe), b@nmn&wéwzm g,29.8 mmol) and
net hanol to give, 0.50 of the title internmedi ate

abgolutg eghanghd Ogpl) infesealed Seher Mgt and g gt 1Q0°CHPRY§ by 9001 the

N R e

acétate (3900 thLD3IV. a{lmonﬁﬁqu drgaidc (ayprs4#ifh saburdtsd @queo.ﬂlsNﬁOﬂ) solution

(15&@3% 8Pr ¥ r al I é'x)hﬁf 63“/& g¥%84§% Nﬁ/f;\g%fy res18ue by silica gel

ﬂalah Bﬁbhiéltcrg? M&&:ﬁg WAl 00%R (gm 1QH9 ﬁhﬁem}l&s m/tﬁgmma ObtRR 0.06 g

di ne ( epar ation enzo henone i m ne

(1 )05 Gle rmampestialya H SHISGHCR): o Gor 11, 7.5 (. 11D, 6.7 m, 15D,
bj to d
> BTSSP T RIE, S35 o B0, SR 95 G
PCT/ US2004/ 025607 - 38
Preparation 29. 1-Methyl-4-(N-(3-amino-5-fluorophenyl)methylamino)piperidine

I
H,N N
jepet
F

Combine 1-methyl-4-(N-(3-nitro-5-fluorophenyl)methylamino)piperidine
(Preparation 28) (0.06 g, 0.22 mmole), iron dust (0.06 g, 1.12 mmol), methanol (5 mL)
and 1M HCI (0.22 mL, 0.22 mmol), stir, and heat at reflux for 18 hr. Cool the reaction
mixture to ambient temperature, dilute with ethyl acetate (50 mL), and add IN sodium
hydroxide solution until basic (pH=9). Separate organic layer, wash with saturated

aqueous NaCl solution, dry over sodium sulfate, filter, and concentrate to obtain 0.036 g



10

15

20

25

and heat at reflux for three days. Dilute with
nmet hanol (5 nL), 30 mnutes after adding 2 niL of 5N

woighos/obzasel on a SCX colum (10 g), wash w th neChEsmo4/025607

elute the product with 2M NH3 in nethanol, evaporate
and purify on a silica gel c¢®-um (35 g), using a

di.ent. of dichlor - in ol,, 1.0
(o0 ot 6 i Toernsiings B RMIERTRCRY o SRR s 6 s, 210,
[ 1 r rag ¢ ]

A RE 22 GREP AT 8 210 27 Gy ST P G L7, 210,
i di ne Conbine 1, 3-difluoro-5-nitro-benzene (1.78 niL
15. 7. ) x L et hyl -4 10 (et hyl am no) pi peridine ...
Predio. MR 7o Satel Sl Sy G Gerine
mol ) and absol ute et hanol (10|m_) in a seal ed tube.
Heat and stir at 100C fygr 16 hryy CoQl the reaction
m xture to anbi ent tenper ang” pour into water
(100 nL). Extract with et acetat ey(2x100 nmL). Wash
conbi ned organic layers with satura ed\aqueous NaCl
solution (100 m.), dry oveflr sodiumsulfate, filter,

and concentrate. Purify residue by silica gel 15 flash
chr dbatloige 43khdibreima-Hdlpombiehzen@ 46.0 2M Wmm&bmﬂw&%

BRSPS et Byl 9 T i Sohipe 1.1
biddphthy® (0744 8 0. 29 hnmol 3 s6dil - buibxidS205 A #2739 mmdle] abé toluene
3H), 2.3 (S, 3H), 2.2 J&m 2H), 1. (Prg 2%9, 1,7 (n}

(lQmL);thépgdh@qtghS(Q@_. After 10 minutes, add Pdy(dba)s’ (0.49 g, 0.79 mmol).
Atﬂc@(’}’aﬁﬁ{%&fg@‘g&%ﬁ ﬁoéﬁﬁbi‘%ﬁf RinbbHAEE PHANS WEELHY RERONBH BE) and
wash et hterl( SO 3 - Dyt the ofgahic Usfep phanypiiumesdifate filten apd pe
COpRRATAEIo B o, PRt s 1% SEgmaRab Fene vith
10%) (%Col\glfb‘t QihZRolJTPEILCE td bbtai@PoNE ?S%f BRf i infelhedifte: 'H

e reaction mxture to anbi‘ent tenperature,

NMIR (@2Clyj: 616 (@1 Hiyt), 6ebc@t,dtd, 6.3 @mpdlhl), 3ahtnaldd), 219 Gudn2.7 (s,
5. hydrQxi SO i.0p unti i pH=9). Separate

3P§r 6§r{F’cg%a€'§r(l,n’ éﬁé’hl Iflhiféiatlm’ggf)‘ aqueous Nad

solution, dry over sodiumsulfate, filter, and

concentrate to obtain 0.036 ﬂ WO 2005/ 035499 L
Prewgratisgpdlo 41-yedet#-(N-Goangyed-flgerophenyl imethylamino)piperidine

internmediate: 1H NWVR (CDC13): 5.9 (m 1H), 5.7 (m

2H), 3.6 (bs, 2H), 3.@4@ 1H .l 2.9 (m 2H), 2.7 (s,

3H, 2.3 (s, 3H, 2.0 . 2H), 1.7 (m

2H). Preparation 30.

1- Met hyl - 4- (N- ( 3- br onp- 5- f | Upt ophen }\Iﬁet hyl am no) pi pe

ridine 5 F Conbine 1, 3-di brpno-5-fl uorobenzene (5.0

g, 19.7 mol), 1-nethyl-4 (nmethyl am no)pi peridine

(2. S8orfibine 1-mathyimal(N-(3-bromo-5-fluorophenyl)methylamino)piperidine

2,2 -bis(di Bhenyl phosphjno)-1,1"- .
(Preparation 30, 2.90g, 9.63 mmol), benzophenone imine (1.94 mL, 11.55 mmol), 2,2’-
bis(diphenylphosphino)-1,1°-binaphthyl (0.24 g, 0.39 mmol), sodium #-butoxide (1.26 g,
13.48 mmol), and toluene (60 mL), stir and heat to 80°C. After 10 minutes, add Pd,(dba)s
(0.17 g, 0.19 mmol). After 3 hr at 80°C, cool to ambient temperature. Dilute with ethyl
acetate (100 mL)and wash with water (50 mL). Separate organic layer, dry over sodium
sulfate, filter and concentrate. Dissolve this material in tetrahydrofuran (120 mL) and
treat with 1M aqueous hydrochloric acid solution (40 mL). After stirring at ambient

temperature for 1 hr, add 2M sodium hydroxide solution until basic (21 mL). Extract
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bi napht hyl (0.49 g, 0.79 mml), sodiumt-butoxide

(2.57 g, 27.58 mvole) and toluene (100 nlL), stir and
wWheas/0334980C. After 10 mi nutes, add Pd2(dba) 3 POT/4S2094/025607

0.79 mmol ). 10 After 3 hr. at 80C, cool to anbient

tenperature. Dilute with ethyd- acetate (100 ni) and

h th t th |
wido FRUACSHA Crol 0L oI 2 iR e 61 Egeghs Nacl
sofq{fohf(yS hft§ ﬁ? %'ifgré’/s?zlﬁﬁfn Suifh& Q'll o(F i:(ﬁﬁ@ntﬁﬁé R (99 B residue

uting w't 2MNH3rFet an n CH2C12
byodilfi i gel Aadbchgor b gfaplhy ¢lnting inithel 0P/ (2 dEd 1atn@ethane|1) iNRICl, to

: , 1 6.3 1H), 3.5
ob%%i%%ﬁg,@%ﬁ’/@o%ﬁaﬂ%w@%m”‘, 1?) 3H) , 2.([0,“(593H), 2.0
(m 2H, 1.8 (m 2H), 1.7 (m 2H). Preparation 31.
1- Met hyl - 4- (N-(3-am no-5-fl uorophenyl ) net hyl am no) pi pe

Prepatation 32. Chitieminois-fuerepenzene
4- (N-(3-brono-5-fl uorop yl ) metby! am no) pi peri di ne 20

(Preparation 30, 2.90g, 9. I")2 benzophenone i m ne
(1.94 ni, 11.55 mmol), 2,2
bi s(di phenyl phosphi no)-1,1" -4 naphthyl (0.24 g, 0.39
mol ), sodi um t-butoxide (1.2 g, 13.48 mmol), and

) S Bt 5ot £ e i

t
R B R A SR DT i
soGamat-attexoe @a998: gJ Siymmol)doyolumm(lﬁﬁ tlYmIRat elréamtion mixture at
S0P G PR B GRUFRE Cers e oy iH Rt ed Qg ol dulmet the
miXGE 9N GhjibceRfid thr&QiHEd. OWalifie %ﬂlblréﬁto?g'anﬁl' drk Rthdhturated

anbient tenperature for 1 hr, add 2M sodi um hydr oxi de
Na@au smutm, dnytoiver NeeSiQa, {ilder amil)e on@mra@do gu@ a8 8no 3Bsgve the

teff 516 ! %é)(fﬁ';ﬁoéd Sﬁ/)lg(;%\]; hrﬁﬂs gﬁ% i aIi ed aq ueoﬁzsé tﬁg%actlon

mB@hr 0. (MHOLand estrict Qv etﬁﬁdd;eﬂm&akaﬁlas €12 fintiteer Wastththe
concentrate to an 0|I Pur i P/ residue by silica

combiags erEmHeaysLRnEs ANt LN Hfgl. GPmRing dog apRpYsHaysIHh a%Just to
l{ h@ﬂﬂ lSN Nﬂ)l?’%gﬂr% tttﬂe tu?lgh"i’ﬁ&%% %?ﬂlgl}ﬁz%ﬁ /@hré%f tlﬁ&‘? Combine the

e conpoun reparation
orgzﬁuaiayaxs deanNaﬁS@zzﬁhﬁ RINcddlentFate #dglve an orange-color oil. Purify
b}b(é’\%%tglbfgrg%g %op 1{%& grgéibe G’ér(xegn \(?vitg%'()pbjo%& gt’hylzagetg’gqul )néxanes to obtain
the title intermediate as a yellow oil (1.955 g, 77%): mass spectrum (ion spray): m/z =

127.1 (M+1); "H NMR (CDClL, ppm): 5.82 (m, 3H), 3.67 (s, br, 2H).

Preparation 33. 1-Methyl- 4-(N-(6-bromopyridinyl)methylaminopiperidine

Br N, Ill
| ~
Dissolve 2,6-dibromopyridine (5.0 g, 21.1 mmol), (£)-BINAP (1.09 g, 1.76
mmol), and Pd,(dba); (805 mg, 0.88 mmol) in toluene (50 mL). Stir and add 1-methyl-4-

(methylamino)piperidine (2.56 mL, 17.6 mmol) followed by sodium #-butoxide (2.37 g,
24.6 mmol). Heat the reaction mixture to 80°C for 40 hr. Cool the reaction mixture to
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(8.700 g, 48 mml ), Pd2(dba)3 (366 ng, 0.4 mmol),
BINAP (747 nmg, 1.2 mml) and 10 sodi umt - but oxi de

WO 2009085499 52 mmol ) to toluene (100 nL). Heat PEEUS2004/025607
reaction mxture at 80C for 15 hr. Quench the
reaction with saturated NaHEt3 sol ution. Extract the
mxture with ethylacetate three tines. Vs

t he .
ToQIE AGTPRIAIUET Fshpastifion Retweey ethylsetateandgvatila Sepagie fhy gpganic
\ ' (A t fye ;
laftEYan N fra i Sbeots WS WA BRRRGRNGAE @ B Cmbing the
orgddiic ¢xtractsi Jry cvedMESQy, filter, Zndroncittate i takeo.r ket iesiduel gnto an

i xture with 0.1 and_extract w ..
SRR b e i et G M wia 28 smpmonie da prefhaol and
e . . -
P PR OB B b
o

usingragradipntyf 2Pe MoNplein methagel) in ERCLItMeivaef thaditle

in AR P To 5l oSy bR Ceb B b s 280 G i NMR: &
(Cﬁ@l% ﬁﬁgfn@ greniy, 120, 665 (£ 9¢b L Hh] 95 ﬁdétrth, SHLOWD), 4.37 (m,

eth cetate i'n hexanes to obtain 20 t title
1H)n2 84 (2. €. &5(sa3lk RI3s aitD), 213986 2Y), 1r§34m, s .68 (m, 2H).
spectrum (ion spray): mz = 127.1 (Ml); 'H NWMR
(CDC13, ppm: 5.82 (m 3H), 3.67 (s, br, 2H).
Preparation 33. 1-Methyl -
Prépafation@4b rioviityyl4 4HONY(6Janmdhdpyiridinyb et amitiopiperiBine
Di ssol ve 2, 6-di bronmopyridine (5.0 g, 21.1 mol),
()-BINAP (1.09 g, 1.76 mmol),| and Pd2(dba)3 (805 ng,

g
0.88 nmol) in tol uengNGoNg NSt and add
1- met hyl - 4- (et hyl ani ng) pi peri dinel (2.56 nL, 17.6
nol ) foll owed by sodiu ut oxi 2.37 g, 24.6

mol ). Heat the reaction mxture to 80C for 40 hr.

Cool. the reaction m.xture to 2005/ 035499 .
pa/%zbwmis%&i-(glbﬂmwamﬂw sthdanimorisEding (102 goh>9

) RS0 BEEL B FAPIE BE o SRR S P 461, 15

ayer

mibB fth wlmgh_@ RfL)( Add BeBzdPhknodedfithd\ @28 hE., 4314AMAbLY and sodium
extracts, dry over MgpSO4, filter, and concentrate in

teng-hutrxide (483 mee §ilduemehte therreactiox asd hegtio 88YC {adA hyi Cgol the
’ o . . OFe
I L R e R R

Separlatéthe ofyanitahng) adlextract thé Aqueauglyer wish dghrenéabaen? x 50
of 2% 10% (2M NH3 i n nethanol) in CH2Cl2) to give of
mk ) LCqmbing thy reapeE¥ragtse dpedesRy), filty)y andpogeentigieinvaswo-

Dl ERBY 1 051 L i
foB2 Hr. Hzgadth soldti@vorftman SO ¢ol@m@dar(dwvashidccedsi8dly (dth 1:1

T zgﬁwg%féglpﬁjg{%@gfx \%ﬁ‘l %&T m%rp%ﬁ@ |‘18n_56tl$arrrllol. Zégﬁcer}frgg the basic
witsh (AN Gro2SRRR it RYHNETBY SotlARICARPh RSy ¢h silica gel using a
gradient of 2%-10% (2M NHj3 in methanol) in CHZ'Ch to give of the title intermediate
(459 mg, 58%): mass spectrum (ion spray): m/z =221.2 (M+1); Analysis Calcd for
C12H20N4-0.1 CHoCl,: C, 63.51; H, 8.90; N, 24.49. Found: C, 63.42; H, 8.56; N, 24.25.

Preparation 35. 1-Methyl-4-(N-(6-chloropyridin-2-yl)methylamino)piperidine
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M x 1-nmethyl -

4- (N- (6- bronopyri di nyl ) met hyl am nopi peri di ne (1.02 g,
wW@2@9/03530D| ) (Preparati on 33), () BINAP (224 npCT/0SB)64/025607
mmol ), and Pd2(dba)3 (164 ng, 0.18 15 mmol) in tol uene
(20 nL). Add benzophenone |m42re (723 L, 4.31 mol) and

sodium tert-butoxide (483 ng, 5.03 mml) to the
reaction and heat to 80C for ll9 hr. Cool the reaction

m xture to room tenpét tition between
ethyl acetate and water| Sgparpte lthe organic |ayer,
and extract the aqueous er w N#i.chl or onet hane (2

X 50 rnL). Conbine the organic extracts, dry (MySO4),

filter, and concentrate in vacuo. 20 Di ssol ve t(g .
r esiJgeolyq [-suethl- %@n%hyllalmo/)mm@%(mr@bt 68,8 mnaldinyg

Bl PRTRHTS) hchoo 2, R, SR A e,

43nmlhed® mmelhch the maichyn wmiktor2dvddastinatn 78 °Cron3) imémoWarm the

Con t t the b he
e ST PP AGHE O ftggﬂp?@w%. TR Rl ihefeddin ixture
to 78t &M acRf 2 &@&Qoﬁbﬁﬁ%dlﬁ@'@ 1IN, MBhaRRIY i n't&ra@%g@r@f&aﬁ S0 mL). -

give of the'title in madlate 25 (45 mass
Stsrpb@taacnnr(mnwulspt ay3°C fot 15 agpiwany fotagm tmamym'r@ a@d g heat to
Cl2; C. 63.51 H .8 905 N...24,49
e T B ot 4% aftidgl o s topgpants Ay pisiga béfeen
et%yl IB&thigland wabér( Sepdrhitbpdohllt Taydr Md) dxeiablytha Bipiedhpiager with
ne WO 2005/ 035499 PCT/ US2004/ 025607 - 42 Dissol ve -
dighlpsemejhang (3 xe0rpl i erBbipe peaentsi qaférathrm 2894 fispand

o L ST RHIE R PR by B o oo B e wing
ngdIBﬂlt)on%-ﬂh% (QM\NHgOﬁlnmhahu]r) én @HECK ttd pivatof theBiTld mterﬁi@dmte
mn. Warmthe 5 reaction m xture to roomte

(13190 s ¥ 240 rrosss speciom amaHaBbBY~ THO-T Qdet : ofl NWHR: §rEDCs, ppm)

8 | =0
I e R R e Tl
11D, 2194 (g, 2H), ﬂ%?(st 6H),]25321@sn3H)4varlm (g 2HY,0N84 enpi ptl 168em, 2H).
and then heat to 60C for 19 hr. Cool the reaction
m xture to roomtenperature and partition between

p@%%xﬁo@@@t AhRe - & amiR 3@3{ B Smb N 184189 hferiageer

extract the aqueous |a w th 10 di chfor omet hane
(2 x 50 nmL). Conbi ne organic ¢xtracts dry (MgSH),

filter, and concent Hate i u Purify the residue
by colunn chronatography on S|cha gel using a
gradi ent of 2% 10% (2M in CH2C12 to
give of the title internediate (11. 91 g, 72%: nass

spectrum (ion spray): mz =240.1 (M+1); 1H NVR_ 6 )
(CDGEIlac;e bpreghyl-#-@4(q-chlodpyridie;2-ylgmethidamingipipeddme (Faeparation

3338 S bt AR B it . 03
mfd®) iR Biuerke @4 oI, 2dd benkoffnbiB indhd (1.36 mL, 8.11 mmol) and sodium
fert-butoxide (910 mg, 9.46 mmol) to the reaction and heat to 80°C for 20 hr. Cool the
reaction to room temperature and partition between ethyl acetate and water. Separate the
organic layer, and extract the aqueous layer with dichloromethane (2 x 50 mL). Combine
the organic extracts, dry over MgSOs, filter, and concentrate in vacuo. Load the residue
on an SCX column, wash with methanol, elute with 2M ammonia in methanol, and
concentrate in vacuo. Dissolve the residue in 50 mL of 1:1 THF/H,O and treat with 50
mL of 1N HCI for 2 hr. Load the solution onto an SCX column, and wash successively
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Preparation 36. 1-Methyl-4-(N(6-
am nopyri di ne) net hyl am no) pi peri di ne Pl ace
wda 2008088409 4- (N- ( 6- chl oropyri di n- 2-yl ) net hyl ai nPEDYRL00€025607
idine (Preparation 20 35, 1.62 g, 6.76 mmmol),
()-BINAP (420 ng, 0.68 nmol ¥*3-and Pd2(dba)3 (310 ny,

T BT A S, e
thél%'i?asicgcvgés@ iAWREdo, by ]{nﬂﬁy Keaekidaabp B&uﬁﬁ%&rﬁatggzgpﬁ}%n gflca gel

ol the reaction to roomtenperature an

usipgratgradiont df@fméet (BMYH; iceethenol) iiCilaClto gise phihettisle

. the . or | C er, and extract the ague [ )
ingroaF St Bt ok iosd Bty Resmihan s ond OREGn MR 5
7 ~ar , 11T | B C Iz I M=

A gt e O B T
1 Hypt Ao (o) 1H Hul3e(boi2th, 204 &mmBH), 2.8 In(sp@thardd| (5, b 2.11 (m, 2H),
1%0(%%%@%&80 n cuo. Dissolve the residue in 50 nL of

-oft YTy Undtreat with 50 nL of INHJ for 2 hr.

Load the solution onto an SCX col um, and wash

successi vely WO 2005/ 035499 PCT/ US2004/ 025607 -43
Pregiagation: 37. TG-Apanopssiditgdol)-4-Avarabepzanide wi t h 2M

ammoni a i n nmet hanol g Cagucentrate the basic wash in

vacuo, and purify thei du% by col um chr omat ogr aphy

on silica gel using agradient 5{, 206,10% (2M NH3 in

nethanol) in CH2C12 to givg] of [theé[title internediate

(1.38 g, 93%: nmass spectriém (iepsspray): nlz =221.1

(Mtl); IHNWRR S 5 (CDA 3, ppm 7.23 (t, J= 9.2, 17.2

Hz, CofhinStrzthylamning €188 Mikiz 1 1.0mob aidd 2 (6adiatinopytdide (6.5 g,

59#‘3&@@ i?l%@_(xg]&e él?g%r%g 1}%&1( %-il’u()%ﬂ@e%q%’l g}ﬁ?l(lg%@(zm rr%f_ﬁlgjl mmol) in

smhll GRerbentd HAftePERRER 0] /stir at room temperature for 18 hr. Pour into
N- (6- Am nopyri di n-2-yl )-4-f1uorobenzamide F 10 H N."

watdrand dip wiith ethylisicatetetandevdisn Seprate(and egtragt twicethgaqueous

l. 2, 6-diam.n Jq gl 6 . '
lay& { gxl%'n@ﬁ%éb g gﬁ%n.emﬁd(g&%ﬁlfz &ruagﬁ%lé)sé n 0031“ lé/fﬁ%(g?‘ i %{g‘l(%'? ijrgrate.
Chidmatdgraph whBilkcaigsl, elbitibg Wwithncgredient of. 0% 08y (20ONPI; éh énethanol) in
additiqgn, stjir at roomtenﬂerature for 18 hr. Pour

Chiiloto gieg e tislgantampadiate (-2 heeiy0): aeast sRestramiohirssy): m/z
=2§§_ng1»%¢1§;0 %ﬂn%%fﬁéq:eﬁﬁﬁtfof LB N OF- REEEOLE, g’f 35;’5‘%{,2{.4 Yh}”glg,glf.m.

ne the organic fractions,
Foandt C.aricEnt, 4108; N, 17.66.

Preparation 38. N-(6-Aminopyridin-2-yl)-2-chloro-4-fluorobenzamide

Using a method similar to Preparation 37, using 2-chloro-4-fluorobenzoyl
chloride, gives the title intermediate as a tan solid: mass spectrum (ion spray): m/z = 266.2
(M+1); Analysis calc’d for C12HoN3OCIF: C, 54.25; H, 3.41; N, 15.82. Found: C, 53.98;
H, 3.23; N, 15.54.
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Chromat ograph on silica gel, eluting with a gradi ent
of 0% 10% (2M NH3 in nmethanol) in CH2Cl2 to give the
WO 2aos®334p4 er medi ate (8.91 g, 86.3%: nBSS SpecPCTIBINOMS607
spray): mz =232.3 (M+tl); Analysis calc'd for
C12H10N30F 0.1 2O C, 61.8544H, 4.41; N, 18.03.

Found 5. H .4.08: N, 17. 0 Prepara 3
Prﬁpa(f%lom &p@ﬁg a#*lHOffble%OYbﬂnaﬁv)@mgw %MEW&%@&P&Q' agﬂoxyhc
acﬁ%ﬁllé%iepg a method simlar to Preparation 37, using

2-chloro-4-fluorobenzoyl chloride, gives the title

intermedi ate & tan solid: nmass spectrum (ion

spray): mz = 2 AnaIyS|s calc'd for

C12HON30CQJF: C, ' : .82. Found: C,

53.98;, H, 3.23; N 5. 54%9

PCT/ US2004/ 025607 ratlo &J<:

4- (6- (4- Fl uor obenzoyl am no) pyri di n- 2- y&a no) pi peri din

e- | -carboxylic acid t-butyl ester I~ ~NY O Pl ace

N- ( EPlaveiNHO@ymiintpyriding? 1) 4+ fliarobatramideniPeepafRion 38) € &, BB

mpgDAip) gw-ﬁ-mpezﬂgm A &efg%rg?f@lﬁgﬁ' Zﬁﬁrf hfoggitpang gp0mi). siir for

1 llilr theh g F?ﬂ&n&ﬁ%eﬂ%&oﬁ?ﬁﬁw@% 6g3 by &rrhaB1) %f%@ sﬂmng for 36

ter stirrin , quenc W t
hquNaﬂﬂ vatidl Ni Na@H and diluereid1 H.Gep §|epa:reteaand extraqt ﬂ@taqueous

tajf Bl S e S bttt AnCRE s i BX Seentipte. Take up
thé RGiduEe &l dH@Clz, arfdHpAebon tdA 00 SCE ddMurhid) WasHIthSCX
col ums. Wash the 10 col utmssuccessi velué with CH2Cl12

coamm@nsm{eﬂ)hwrtbm&ﬁ?& andrthen with meethanobiuklutahe prazivet Wiig2M
NPT, oo RRRREL GG aRo AP BEL 0 BONPRaE i rdint o

OMVJ(aN@Nm i nﬁﬂ&ﬁ&@ Jn C@Iﬂlzye) gmetheitttleanieﬁhedime 3ildt £(90%):
3.11 9 (90% nass specéYI ﬂ (io dod' ay): nmlz 415.4
MASHHRYC mﬁb(lmspr@w n7 HrehaYs
4- (6-(2-Chl oro-4-fluorobenzoyl am no) pyri di n-2-yl am no)
pi peridine-1- carboxylic acid tert-butyl ester
Preparation 40. 4-(6-(2-Chloro-4-fluorobenzoylamino)pyridin-2-ylamino)piperidine-1-

carboxylic acid tert-butyl ester

K

Using a method similar to Preparation 39, using N-(6-aminopyridin-2-y1)-2-
chloro-4-fluorobenzamide (Preparation 38, 2.0g, 7.5mmol), gives the title intermediate as

a white solid: mass spectrum (ion spray): m/z = 449.4 (M+1); mp 82.0°C.

 Preparation 41. 4-((6-(4-Fluorobenzoylamino)pyridin-2-yl)methylamino)piperidine-1-

carboxylic acid tert-butyl ester
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F. n-d UU N,,rO-< OUsing a nethod simlar to

Preparation 39, using N (6-am nopyridin-2-yl)-2-
wa@hos085449 f | uor obenzam de (Preparation 38, 2. QBCT/US2004/025607

7.5mol ), gives the title internediate as 20 a white

solid: mass spectrum (ion spfay): mz = 449.4 (M1);

np 82. 0C. Prgpar ation 41.

4- ((6-(4-Fl uoreb oyl am no) pyri di n-2-yl ) met hyl am no) p

i peridine-1- cag i acjd tert-butyl ester WO

2005/ 035499 PCTIYS2014/ (}fs‘{\j - | ace

4- (6-(4-fluorobenzoyham Ho) p ri?@yl ara no) pi peridin

e-1-carboxylic acid t-but ester”(P arﬁ{on 39)

(3.1 g, 7.4 mol) and formal dehyde (37% in water) (6.1

m., 74 nmol) in nethanol (10 nL) and stir for 36 hr.

Add i 418-QyARREBEHRBYIER idig-2314mind Ypiferimd-1 -cabdxylic acid

stir for ? ﬁr. enchylt heﬂ?%}gct [ oﬁl Wi t hyplﬁ NaCOH and Y

t-bactl gster (Rreparati £3.1 gep4mamel) and famaldebyde (& %iguesern (6.1

r tw. it h W e .
il 2 gmot}jf Sosbidnd] (TORE Eand S A db Pidhon examoborghycride
(28U B7 NuSR4]) add StictonQen! Qaktch thEhsaotiod with d P INaOHsindidilate with
el, eluting vvithagradieniaof Q-lO%%ZMNHSin )
Cﬁﬁlhama;atc? #nd eytpaed the pguepuy eyehavies wite GhsCle ARdipagegvith 3:1
Cfgglé g;oﬁ?}ﬁé% Q%nr%blg%ﬁ% C&Qgﬁ& frﬂgfh{nk,o(%y }g:&@MkSO% #hd +8ncentrate.

eparatio
Chtefhb®gfph Onlsdica-gél, eluting oidne gratlizni ofd)19%d (@MINEL in methanol) in
| ),net hyl ami no).pi perj.dine-1-carboxylic acid tert-butyl
crbgieo e B dighRRRidiet 169 5 B sk bl v el
=4BHeRaL-at)i AP 74Yecusi ng 4- (6-(2-chl oro-4-

f T uor obénzoyl am no) pyri di n- 2-yl ani no) pi peri di ne-1-carb

oxylic acid t-butyl ester (Preparation 40, 2.11 g,

4. 6nnol j he tjkle inter late.as~a white
Prggr 4 2 TGP gr PG PRI 528575 (W)
ylietarhinGe)pigdidiice patiok giic 463d tert-butyl ester

N-(6-Amri op;gi di n-2-C\{I )-2,4,6-trifluorobenzam de

mN©$G o

Using a method similar to Preparation 41, using 4-(6-(2-chloro-4-

fluorobenzoylamino)pyridin-2-ylamino)piperidine-1-carboxylic acid #-butyl ester
(Preparation 40, 2.11g, 4.6mmol), gives the title intermediate as a white solid: mass

spectrum (ion spray): m/z = 463.3 (M+1); mp 79.1°C.

Preparation 43. N-(6-Aminopyridin-2-y1)-2,4,6-trifluorobenzamide

F F
H
\@Q(N N NH,
F O | %
Combine 2,4,6-trifluorobenzoyl chloride (3.891 g, 20 mmol), 2,6-diaminopyridine

(6.548 g, 60 mmol) and dioxane (25 mL) and stir for 1 hr. at room temperature followed
by heating at 40°C overnight. Dilute the reaction mixture with CH>Cl, (100 mL), and
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F, F Conbine 2,4,6-trifluorobenzoyl chloride (3.891 g,

20 mmol ), 2, 6-diam nopyridine (6.548 g, 60 mmol) and
wot@sas9g 25 nl) and stir for 1 hr. at room t ePQERUSL004/625607

followed by heating at 40C overnight. Dilute the

reaction mixture with CH2O 244-100 nL), and WO

05/ / US2004/ 025607 -46 h
WSH VI BN N ARIpo O KRed Shea oG YR Db IR R Rl
cﬁﬂﬁﬁé%e or%“ﬁ‘plag}@rs 4% 09698, ! ﬁl¥§r éld &h&rﬁl‘é@éto'ﬂq%§@

ter cohcentrate to a resi Chr omat ogr aphy
C}uumatolgraphy gelsilicelgelt elutjngiwtith aggrgdlanh dr410 W% aibyBostate in hexanes

lgweg*%%%?@ o G db a4 s bRciapp LS sty S E 5879 (M)
H(MS %F%d}m Q@g@%ﬁ 1H)g17r156@d 2@{6%2@1}1}@78 g}né‘rﬁ{) 6.31 (d,

H‘ﬁ 486 (s br.sH). 2H) Pr eparation 44.
N- (6- Ami no- pyridin-2-yl)acetamde HA4N NNH O U 10
Di ssol ve 2, 6-di am nopyridine (9.822 g, 90 mmol) in

Préfya@ationetd, 1006 Mnminaperidinel-yl)acetddide Add acetyl chloride
(2.355 g, 2.2 n, 30 mol) _slowWy and stir for 1 hr.

at 0C. Renpbve the ice _bat ikr at room
t enperature overni ght. en tfe reaction m xture
Wi th saturated NaHCC3 sahuti extract with

et hyl acetate three tines. Conbine the organic |ayers,

dry I@i\éﬁﬂvé\@g-%@ﬁmnﬁb {Bhe (999 £ ‘90%‘1{15]) & BiokBnd(106 ni) and cool to
sol i d. Chrorratogr y15 on silica geéel, eluting wt

0°gr aécddeawtybﬁhlende Sétgayll laméi 30 snpad) ﬁewhmsl i frr ol atmé’

Re%c}vg%le ic rta%%g T gt r%w ﬁlygirﬁfuﬁ@zve%gﬁél(éﬁ) é?#enr]e %)g mixture
with3atdtded I‘f&I—K&);{ ghlutidr) extfacBWithethyPicetatdthreedinldd. ((Somlﬁh& the

Preparation 45

organi G LazeRs P eI #SPuyfilferpandinoseesmsiatearaivren selidy Goramepfography
nésl?ﬁc% e? e fn% f‘l‘?é glllahi%ht 61960D z@%%f Acgﬁbe‘]’f‘l he e@gffordst e title

ori de Ives
1nttet1hédaaﬂe r@ a6 lgpm%) enas§ smtmnw(ﬁmt @ray)i ik < ]1521]7 a\/[ql) QH%IMR

TR psBE T i 5as S @p@ﬁ% Thi4s. G 2 gy

4H), 6.31 (d, 1H), 4.36 (s, br, 2H

Preparation 45. N-(6-Aminopyridin-2-yl)-2-chlorobenzamide
H
NNy NH,
Cl O | /

Using a method similar to Preparation 44, using 2-chlorobenzoyl chloride (875
mg, 5.0 mmol) gives the title intermediate of as a white solid (1.172 g, 95%): mass
spectrum (ion spray) m/z =247.9 (M+1); 'H NMR (CDCls, ppm): 8.37 (s, 1H), 7.72 (m,
2H), 7.44 (m, 4H), 6.31 (d, 1H), 4.36 (s, br, 2H).

Preparation 46. N-(6-Amino-pyridin-2-yl)-2-bromobenzamide
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25 Preparation 46.

N- (6- Ami no- pyri di n-2-yl)-2-bronobenzam de Br 0 WO
WQoB5/08:39199 PCT/ US2004/ 025607 -47 Using a nepdivdsS2004/025607

simlar to Preparation 44, u5|ng 2- br omobenzoyl

chloride (1.097 g, 5.0 mol¥7gives the title

'S,Btec ik %29215 'tﬁ?;;agét{o% iuéﬁg g,ﬂgq? %@gzﬂ{(‘j?gﬁoﬁde (1.097
g, (S%ilrﬁyl) ga%@the ﬁﬂ@ Yntérmedmte asletbvhng scﬁﬁi "445?"%%) ma4 spectrum
(m 6.29 (d, 1 Prepar ati on

(lmprﬂg)cm@he&%ln%d‘dﬁbbxﬁlNMRa(& 13, ppm) 8.27 (s, br, 1H), 7.65 (m, 4H),
) H2 101 ° J /N NU', - Usi
7%@@%}@38 Pr%g faH)24%6 ?reﬂﬁ’ar ‘i on 44, using o

cycl ohexanecar bonyl chloride (733 ng, 5.0 nnDI) gi ves
t he t|tIe internmedi ate as a white solid (1.137
Preprygion 4 Ssyclehexprecaibaxyls apid g%wayyopyw@-z-ylmﬂe

(MtNa) : 1H NVR (CDC13, ppm: 7.97 (s, 11-1), 7.56 (d,
111), 7.43 (dd, 1@,"@:{@, 1H), 4.40 (s, br, 2H),
2.18 (m 1H), 1.81 ( 6 (NHL, 1.46 (2H),
1.20 (m 3H). Preparation 48, ||

N- ( 6- Ami nopyri di n-2-y|) 2-@hl ore?6- f | uor obenzani de 15
Cl ol I . Dissolve 2,6-diam nopyridine (1.3 g, 12

m ndV§ing a rrm‘tlmdaw@ﬂ@@g Breparatj 4ousing cyclohexanecarbonyl chloride

(7§§] s 06 I g (bs %ﬁﬁ%ﬂl?%?%ghagee (a e%htdﬁlwl )%OOS}IJ mass

rans er € re§t

spﬁi:ti(liml (1enlspﬁa9) @t/h#lz4a©e(wma)( %mlrmk)(CDmgs ﬁ»pm)ih97 (s 1H), 7.56 (d,
bonate sol uti

' 38
11@«8143 a{%;}éi)o@@ é%nlbha %ﬁ@ fsaPl 2HRehd¥ 6my f?é) éeﬁl\/(@ht“}éel 66 (1H),
e ressure and cl ean by chromatograph
1%631??{)6[96&%,’ 5&.118% et hyl acetate/ heianes) to gi vg %/he
title i ntermsdi ate (820 ng, 78%yield): nass spectrum

Prléli? %#g; %ﬁ iR OEYrisz 1k @lﬁz Wé‘ioéo'é air’l?qtnégl?q@gg nzam de

cl O P

Dissolve 2,6-diaminopyridine (1.3 g, 12 mmol) in dioxane (30 mL). Add 2-
chloro-6-fluorobenzoyl chloride (768 mg, 4 mmol). Stir under nitrogen (40°C, 64 hr.).
Transfer the reaction mixture into ethyl acetate (150 mI). Wash with saturated sodium
bicarbonate solution (80 mL). Dry over anhydrous sodium sulfate. Remove the solvent
under reduced pressure and clean by chromatography (silica gel, 10% ethyl
acetate/hexanes) to give the title intermediate (820 mg, 78% yield): mass spectrum (ion
spray): m/z = 266.0 (M+1).

Preparation 49. N-(6-Aminopyridin-2-yl)-3-chloro-2,6-difluorobenzamide
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C N NHY Z W 2005/ 035499 PCT/ US2004/ 025607 -48 Usi ng
a nethod simlar to Preparation 48, using
W@2@hi085409 2, 6- di f | uor obenzoyl chl ori de (840 ngcTMBzmmmzam7
mol ) gives the title internediate (761 ng, 67%
yield): mass spectrum (ion-4Pray): mz = 284.0 (M1).
5 Preparation 50.
N- (6- Am nopyri di n-2-yl)-2, 6-di fl uoro- 3-net hyl benzam de

USI r’(leni’% HeliRd sihilhd 8 PrégrAiRRay, 8tiheB-AfdroLsd- &ﬂluorobenzoyl
fT uor o- 3- et hyl benzoyl chlforide (760

Ch«!ﬁfiﬂ@éfi%mgt # mreol) gives ﬂ@dﬁbtl@tepeagatmg% 161311% @]@9 lyur}d) rm'@g
SP repa?gﬁgﬁﬁyéfgg—%%4%%®H{yZ = 264.1 (M+1).

N- (6- Am nopyri din-2-yl)-2, 4- dlfluorobenzanide Using a
method simlar to Pre aratl on 48, usi

Propagateiy N BBy Py O Yita. S hhororsmegvibensraide st o
at 25C forl 6 hr.) gives the title internedi ate (625
ng, 63%yield): mass spectrum (ion spray): mz = 250.0
( M+ WY singPa ewdrodtsimilarsd Preparation 48, using 2,6-difluoro-3-methylbenzoyl
N- (6- Ami nopyri din-2-yl) -2, 6 di chl orobenzam de 20 Using
a nethod simlar to Prépa&yati on 48, using
2, 6-di am nopyri di ne (2 ﬂﬂDL&H di oxane (75
nL) and 2, 6- dlchlorobe'zoy chi offde’(1.68 g, 8
nmol ) (stl r at 25C WD 2085/ 0354 / US2004/ 025607

395105 89, oSBT P 8. o
spéMﬁkﬂ Xﬁﬁ epayRul/gr 2%3.1 SM+1)

nopyri di n-2-yl)-2,6-di fl uorobenzam de 5 Usi ng
a nethod simlar to Preparatlon 48, using

Prpfately. R Bl X, h*“zia% Foce ™

mmol ) (stir at 25C
F F
H
NNy NH,
I

Using a method similar to Preparation 48, using 2,4-difluorobenzoyl chloride (704
mg, 4 mmol, stir at 25°C forl6 hr.) gives the title intermediate (625 mg, 63% yield):
mass spectrum (ion spray): m/z = 250.0 (M+1).

Preparation 52. N-(6-Aminopyridin-2-yl)-2,6-dichlorobenzamide

Using a method similar to Preparation 48, using 2,6-diaminopyridine (2.6 g, 24
mmol), dioxane (75 mL), and 2,6-dichlorobenzoyl chloride (1.68 g, 8 mmol)(stir at 25°C



for 16 hr.), gives the title internmediate (1.5 g, 75%
yield): mass spectrum (ion spray): mz = 250.1 (Mt1l).

wa 0ooBnagay at i on 54. PCT/US2004/025607
N-(6- Ami nopyri di n-2-yl)-2, 4-di chl or obenzani de Cl1 Using
a method simlar to Preparaﬁ’r%n 48, usi ng

forész@%' st o S SmgR £, 7 pietdThma R sopy: mie

g@%'\%l eld): 15 nmass spectrum (ion spr ay). mz =
282 Preparation 55.

N- ( 6- Amnopyridin 2-yl)-2,4,6-tichl orobenzamde CI'S

Préipglrarpé)n;% I}E%gﬁwagvgﬂﬁ gﬁg%%éﬂa{l&%é&ﬁ%epar ation 48,

di oxane (80 nL), and 2, 4, 6-trichl orobenzoyl chlorlde
(1.95g, 8 mmol) (st A8 O 25C for 16 hr.) gives the
title internediate Q&bﬁhgld) nmass spectrum
(ion spray): mz =Y WO 2005/ 035499
PCT/ US2004/ 025607 -E anmgl Exanpl e 1.
2- Chl or o-4-fluoro-N(3- (1 nmet hyl pi peri di n-4-yl am no) ph
enyl ) benzam de di hydrochloride HC1 C1 0 Q~ /N~ 5
Corrtwgiheg 2t odrsem#larfth Wpaxdﬁoh&saﬁsl plaedixdhindpiddine de6 g, 24
(Pre aratlon 1, 200 0. 756 nnom§

ipxansi (B& pildi #nds2, &%eﬂl{ mgosd@hloe)ldvéla‘hgn%mmolé(ém #R>°C

oL 14 B LR B 2P B0 PIRL R orays i
=200)1 (M#iy. at roomtenperature overnight. Dilute with

10 di chl oronmet hane (5 nlL) and wash twice with sodi um
10 hydroxide (10 mL IN ag.). Conbine the organic |ayers

PréfAth RS %R@-A&ﬁih%ﬁkﬁﬁz%%@,@%ﬁcm%beﬂz%ﬁﬁ&)- Dry over

Gl ct
H
N. IN\ NH,
Oy

Using a method similar to Preparation 48, using 2,4-dichlorobenzoyl chloride (838
mg, 4 mmol)(stir at 0-25°C for 16 hr.), gives the title intermediate (621 mg, 56% yield):

15  mass spectrum (ion spray): m/z = 282.0 (M+1).

Preparation 55. N-(6-Aminopyridin-2-y1)-2,4,6-trichlorobenzamide

cl cl

H
mNNNH
I\
CIOU

Using a method similar to Preparation 48, using 2,6-diaminopyridine (2.6 g, 12
20  mmol), dioxane (80 mL), and 2,4,6-trichlorobenzoyl chloride (1.95g, 8 mmol)(stir at 0-
25°C for 16 hr.) gives the title intermediate (1.0 g, 39% yield): mass spectrum (ion spray):
m/z =316.0 (M+1).
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magnesi um sul fate, filter under reduced pressure and
concentrate to dryness. Purify by flash
wa@ boososi4oyr aphy on a Biotage(r) silica cartri dBer/Uus2004/025607
eluting with a 20/1 m xture of dichloronmethane and 2N
ammoni a i n nmet hanol to give-$the free base of the title
conpound 15 (239 ny, 87% ._Di szol ve the residue in
di ethyl ether and treat w ereal hydrogen
chloride. Triturate the resulting gumwith ether to
give the title conpound as a white solid (31 ng): np
ExbaOE; 1.n2hlspekfinonm4(3-€b-nixsdpipénidinsipylagijno)phieayBbenzamide
d%{#%‘iﬁ dle>7 1H NWR (free base, CDCl13): 7.80 - 7.75
1 23 (bs, 1H), 719(dd J= 2.4 Hz, 8.3 Hz,
7.13 (t, J¥8 Az, 7.08 (dd, J= 2.4 Hz, 8.3
Hz, 1I—|) 6.67 (d, @ 8HHZHCIlH)H, 20 6.41 (dd, J= 2.0
3 S

Hz, 8.3 Hz, 1H), o, 1 3.36 (_b,
m FQ’012 82 - 2.17
64- 151(bm

1H), 2.92 - 2.81
(bm 2H), 2.10 (bd,
C19H23

5. SO %3@0‘%%3%@1@%5%%?%@1) cENDbaggc (Frepapivion 1, 200 me,

0. ﬁéﬁﬁf(‘@)t 'llfﬁétﬂylpip@nénsépbﬁ@ (00093GHL, 0. 756 mmol) sodium
1- met hyl -4-(3-am nop henél am no) pi_peridi ne (92

irincemo byl B8 Ry, QBB GRS 30 (G} i A6 garmpiand

I I d
aiorgheuRfe (EEARSAFaGaiR BhBeraflsd SHALORETRAME Wil OF 1 e
dikeepitthanbes T and vdaat meflwﬁﬁ@o?mﬂl l%ﬂﬁbxm@(mahh 1Ny,

suspensi on at_ room tenperat ure r t

Commbipe ispraanie e ane Rasapah sapted quegiN %bﬁ?@éq rblr@ over
o S 08 U o A BBl 2
fldshykronBBognayilly omet Bmta(gieMa)qartddge dueng Wifb@4L0/ mikture of
d@ﬁn o n%}{?g Zﬁwﬁg i r%e bRol 10 fg%fettﬁe ﬁgé Base of the title compound

(234 ilnfn‘s Ny DiREIvE Bidyedidid MdiSRYIRNIRA¥hA BenzTh SBeE] Bdrogen
005/ 035499 PCT/ US2004/ 025607 -51 anor phous sol’i d,

chiwidse Aditaate therasalting eHmnwith 911h61t tomweyﬂhe &itla spmpawel 34 3 white

solft e LR g S p LG G oy e P EhiMIED.

va(ff?tbhyd (ID(D%J)t lylxoex hes (Iﬁm?)h M2B. (bEll[H)ge’V kl) 9 lidd, J t2 A4 Hz, 8.3 Hz,
resu I n al s rrnse _w

1R 805 ) el (e S Hn e (it 2l b e b b 504 T 78 Bz, 180,

6'21-/@9]’ é?{? 91“%[ ggﬁ}gi NH? ?8 (b, J y79pHZe1r}|Dd| n364qj§'/ 1Hr‘?l o 9)2p 281

(ban 2 H) B3 GuBHY 2:82 -a2\Mfi(bm, ZI}i)g\Bdé)r(b(iM% 13.0 H5 )i Bh4)-.1.51 (bm,

215 AR 191 05 oMo CHREOR e R DB Tk 29 93 2 0%
H @xg)ybeﬁlzfpm de fumarate salt. 10 Fumaric acid (170

6 nmmol ) is added to a suspensjion of '
2- ChAbq:rgam\Leﬂy, o a golution of 1-methyl-4-(3-aminophenylamino)piperidine (92 g,

17mmol) and triethylamine (156 mL, 39 mmol) in dry THF (1 L), add dropwise 2-chloro-
4-fluorobenzoyl chloride (3.6 g, 18.6 mmol), under nitrogen, over 1 hr., keeping the Trmags
between 20°C}and 26°C. Agitate the suspension at room temperature for 1 hr. Quench
the reaction mixture with water (100 mL) and 30% NaOH (40 mL) to obtain a biphasic
solution (pH~8-9). Extract with methyl #-butyl ether (500 mL), wash the organic layer
with water (100mL), dry over MgSQys, and concentrate under reduced pressure to obtain
2-Chloro-4-fluoro-N-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide as an
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N- (3- (1- et hyl pi peri di n-4-yl am no) phenyl ) benzam de
(free base of Exanple 1, 500 ng, 1.38 mmol) in
wo sepnsgaanol (5 nml) at roomtenperature. The SPGPEABNOMS607
is heated under reflux for 1 hr., cooled down to room
tenperature and post-agitat edlfor 2 hr. The crystals
are filtere th i sopropan x_ 0. and
T Sy sW@g\gﬁlrr@e P eer G 9) i te
mﬁ;@t!lrb @n&éqgﬂ@q fob 930 YioB] Mh *rra&ﬁﬁéﬁ) I%Bﬂfﬁ%ﬁbérag&é) Qd8Qyclohexane
are resuspended I n water
(1 90 mir) add atethyd 6butye nqhelr @60mal). AlltarthSresulting ofys@is, rinsengith

g R O RS IR I SPRAGISEYE o o

2-C8{dr6:U-fRRPIUN - 450(1mneth)y1plﬂémm{m>9wﬁﬁo) eRfAfensihidabs s white

overnight. The suspension is then Tiltered, the solid
powedsh @3\, 76%gaeld). (0.1 ni) and dri ed under reduced 20
pressure to give the title conpound as a pure white
solid (76nmg, 76%yield). Exanple 2.
Ex2m{gié DAO24CLi1b1oo4-Brubko-R-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide
(N-cycl opropyl car bonyl - N- (1- et hyl pi peri di n- 4-
ﬁl?laﬁaé?ﬁ;qlﬂo) phenyl ) benzai ni de hydrochl ori de 25 Combi ne
ERICAaC d(g% 315.#1 rﬁfﬂ Qmig gd’de?éggrsh eﬁs1’6n ¥F Q@Hﬂ&l)abﬂuoro-

eny enzam

N4G3- 1;Bmemmlblp¢n<ﬂn<4xﬂmmx(olphmy1)bmaam@eqﬁep bmwf@aamm 500 mg,

1 $0mio S orsrdalls mh) & i5eR Ppbératie. ThoapORiD 1§ hgsd under
refl@k M HrVabéiad Hoﬁﬁ@o Rlodt RrWetdiurd alll pasiRRhRd &r&tmn OFhe crystals

to give the free base of the title conpound

ar@ §igred Rotshodhitl isoraopasal €2 % 0.5 mal) and dwtlmders‘reﬁﬁqed rprQS@ure at

g R BRSPS s Bl AR ATE B hpgpo ave
reéu‘bﬁeﬁ@)l in Wﬁteil BBmMBCandBtiiSedsf e6dih tmfidratarh aser 3 Iﬁfh of stirring,

spray):. mz = 430.1 (Mt1l), 1H NWR gfreebase 13):
Tl sy3pqosion beequyes an oggllgec}@moggn@ug sphition (aftepgbout fyymin. ) and then

gy e g e A & i o T

su8persidn is ﬂnlebl filtéregpthe dolid washed vidth wateh (0. U and dri6Buder reduced
bd, J=11.5 5 Hz, 2.2
prﬁHﬁIe e e Sampais azjgye “obitg 1T 755, { }r%weﬁ%

1.59 - 1.37 (bm 2H), 121-113(m1H) 0.99 - 0.89
(bm 2H), 0.56 (bd, J =7.4 Analelsn s calc'd
Extaonpl €23 RegGupringoorooN f{mcydowpyh@rbmyl—ﬁ- #omethylpgeridin-4-

R apsnBhidifide Ropenloiad s 70 10 Bxample 3

- (N-cycl obut anecar bonyl - N- ( 1- net i peridin-4-
yl)) ami no) phenyl Jhep=ani de hydP oride Using a
method simlar to @o eH2 usi ng cycl obut yl car bonyl
chl oride (0.017 HCI
Cl (@] N\

Combine 2-chloro-4-fluoro-N-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide
dihydrochloride (Example 1, 48 mg, 0.134 mmol), dioxane (1 mL) and

cyclopropylcarbonyl chloride (0.013 mL, 0.148 mmol). Shake and heat (106°C) in a J-

Kem® Reaction Block for 2 hr. Load onto a SCX column (Varian) and elute with 2 M
ammonia methanol to give the free base of the title compound (54 mg, 93%). Following a

salt formation method similar to that described in Example 1 gives the title compound as
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m., 0.148 mmol) gives the title conpound as a white

solid (freebase, 46 ngy, 78% 15 hydrochloride, 30 ny):
won@s/0sfect rum (freebase, ion spray): in/z = 4BdT/RS2004/025607

(Mt1l), 1H NWR (freebase, CDC13): 8.29 (bs NH), 7.77

(dd, J= 6.0 Hz, 8.8 Hz, 1H)-52-54(d J—82Hz 1H)
a{v@i?poso}ig(ﬂ &ng)g m@@@g mass ﬁ?ec o Seelea&e 19113 ay): F’fz/z 4301
(M#@ ]'}‘I?Nl\/ik%freé%a@djdlg) $3 1%3 Wﬁﬁbia6 @dd"?r— 61(b'|Hz 26&& 1H),

7.6+ 7& (m, HH) 288 (t, I=820 Hz,11I6)4 7(19rtdd 6H ; 2 4 9543 3 EI@ llHBZ 09 (td, J

~$9 P 3 AL URTACL S LSl 0 sy 1D, 240 - 1.
qum)dz 26(s, 310),7705 td, JS:QE H, 1281 B6, 2rD ar8al-€1.89 (bm, 2H), 1.59 —

or o0- 6- f [uor o- N- é Iplper|d|n4ylam o)g
1 S Bl cel-1 5y e AP or .88 (et SFDH-050 5. Ui o H, OFD.

ASBERLISA T L IR O ST 70,74 Fnnt . 57,16

H(Prepar&r0.on 2, 300 ng, 1 133 mml) gi ves the title
compound as a white solid (free base 358 ng, 87%
di hydrochl oride 415 ng): np 192-4C, mass WO

E:%ﬂﬁ:’fé §35¢ OIpqr hH&%QQ ‘té Qﬁ?ﬁ@gobufaﬁgcé - NUALOE LS RS Rin-4-

spr ay freebase

ylmm@)pheﬂylzjhen(zmmde hNdlld}JhloﬁdSS - 7 32 (m 1H), 7.24
(bs, 1H), 7.13 (t, J= 8.2 Hz, 708(td J=0.9

Hz, 8.5 H 66(dd o2 ,80Hz ",

6.41 (dd, J= 2.1 250 (bd J=

He, 1H) | 335(bs%@}r® 2 53

(s, 3H. 2.19 (bt 1 f@ﬁ 272,05 (bm
ysi

2H) , 161-150(bm2 c'd for
C9 3C13F C, ..52.

singg mythpg stiylaigo Sxempledy S@gscyclfggtygﬁhomuslr%lw%o 017

mL(dimﬁ]mfhpglp@srﬂhs kifle ¢ompaiid ) PREIRY dol BRIk &6 me 78%;
g a method simlar to Exa

rochl oride Usin .
hydmc%@r@e@(bmgb uma@ﬂﬂeqteun émqbewq amApyye AT He- 2 (M+1) H

N (e ! EDCEy 50 RNy (fr b%%g%%%%n%ﬂ%gfﬁi 734 (d, =

8. Elﬂlzydlﬂ)mtﬂ(bﬂ A (W1 1HNG)34. (i 4 9814, dED) 7. 19FQB§J=SD¢H25 8 Hz,
freebase, jon

11fy 7 OB RR - Eeh 2 W 45066 (hg Py F2agTe 193589 12.76 (.
3%),*%.32&2?1%}@, SED2.86 RatF= 21817, 15 1220350, 1328 064 Bom, W), 1.54 -

1.32 (bm, 2H). Analysis calculated for CosHasClLFN30,-1.0H,0: C, 57.83; H, 6.07; N,
8.43. Found: C, 57.77; H, 5.97; N, 8.36.

Example 2. 2-Chloro-6-fluoro-N-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide
dihydrochloride

F
H H
N\@/N\G HCl
HCI
Cl O N\

Using a method similar to Example 1, using 2-chloro-6-fluoro-N-(3-
aminophenyl)benzamide (Preparation 2, 300 mg, 1.133 mmol) gives the title compound
as a white solid (free base 358 mg, 87%; dihydrochloride 415 mg): mp 192-4°C; mass
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8.1 Hz, 2H), 6.66 (dd, J= 1.4 Hz, 7.8 Hz, 1H), 6.40

(dd, J= 2.0 Hz, 8.0 Hz, 1H), 3.67 (bd, J= 8.1 Hz,
wabk)os/0348% (bs, N-H), 2.83 (bd, J= 11.0 Hz, 2HCT/RSBB4/025607

(s, 3H, 2.18 (bt, J= 11.6 Hz, 2H), 208(bd J=12.7

Hz, 2H), 1.59 - 1.48 (m 2Hf33-Analysis calc' d for

SP??%’%&%%%&F%\%%— SP}%}’) gf}/? 2—536283 @iﬁﬁéi% N%\/I}%%frgélbase': %&3)' G4 (bs,
Nii>47 2 Um@n NH 37 Q”rG%BHPM'Pl?erjdlsrrﬁzyimr@@)(mw&w ) Hz,

benzanm de di hydrochlorid Usin

8.5Hai 15);, 6166 (Btahpld Hz, &&Hﬁglﬂ),, 4 4d|(ﬂ41,ubf 3 II\H%,:# @HZ lH) 3.69

T SIFDA 23S, 5602530 68, I 308 Ao 145F0s- 112

Hz(, fzmepaze 2334(bﬁ‘g 2}19,2%1 dil tsy)qb@lg: biypr Adglysi9 éalﬁtﬁ) for mo
S: N;h)/i"é: @é’freebase I on spraﬁ)
CmHa% bls@wﬁl1§2 42+H (Moreh Aeund: &028%%; Hg >4 @262
(m2H) 7.14 (t, J= 1.9 Hz, 7.05 (t, J= 8.0 Hz,
H, 7.00 - 6.93 (m 1H), 692 -6.80(m I H), 6. 63
Ex(adxj;le 3 —2,15-B1ﬂﬂz>ro-m 8- (I}Ianet]llﬂp1peﬁdﬁ34 -fachind)phdnyd)betrzanddd
Hz, Jﬁ??x 3.5 8 WD 2005/ 035499 PCT/ US2004/ 025607 -54
difydgochlgrid 1 "1y 1H), 3.27 (bs, N-H), 2.73 (bd, J=11.8
Hz, 2H), 2.22 (s F 2.07 (bt, J= 11.1 Hz, 2H),
2.01 (bd, J = 17 1.0 -1.35 (m 2H).
Example 7. 2,4, HCl
- (1- net hyl pi peri diin- 4yl 0) phenyll) benggpi de 5
di hydrochl ori de USing®a metHod siwifac to Exanple 1,
using.2,4,6-triflyoro-N(3- am nophenyl)benzam de

(Pr & msthos, simdey tagixamplyglo using2)0-ditliero-M@-t i t 1 e

3 0 e BSOS M e compoun

asaddtersohd (freebaba’d®, mgo8t%s;plibydrochieride 4 1364): Omp VPG (dek); mass

spigigm freebasp fon sppg b’z =t BTED: MR (Bt CDGE): 7.55 (o,
N§1327 kr@ 72319 (m 61}577(2% J=Jl|f§ 11241H§c 7. 172 (% ﬁzs obh& 1}1‘3 §E|)9 t,J=

8. BH.ZSZHX 16566 (ﬁldHJ 121 H@ 1oHz, li?c) ﬁﬂOE{ diz] 2+Q)Hz,;8 QEIZ EH), 3.67

o3 5190 159 339 e oy Toa @ 1 gk Al hﬂézﬂs b=

11-6 Hz- 21}, DYOBRb@.er+ 4.7 Hx, pHa M. 59) phg, BN 2aakiyedi calc’d for
Ci19H23CLF,N3O: C, 54.55; H, 5.54; N, 10.04. Found: C, 54.78; H, 5.69; N, 9.78.

Example 6. 2,4-Difluoro-N-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide
dihydrochloride

F
F 0 \©/ \O‘I\ na
Using a method similar to Example 1, using 2,4-difluoro-N-(3-

aminophenyl)benzamide (Preparation 4, 307 mg, 1.236 mmol) gives the title compound
as a white solid (freebase 394 mg, 92%; dihydrochloride 394 mg): mp 262°C (dec); mass
spectrum (freebase, ion spray): m/z = 346.0 (M+1), 'H NMR (freebase, CDCl): 8.20 —
8.02 (m, 2H), 7.14 (t, J= 1.9 Hz, 1H), 7.05 (t, J= 8.0 Hz, 1H), 7.00 — 6.93 (m, 1H), 6.92
—~6.80 (m, 1H), 6.63 (dd, J= 1.3 Hz, 7.9 Hz, 1H), 6.33 (dd, /= 1.9 Hz, 7.9 Hz, 1H), 3.58
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di hydrochloride H N - HCl 1, N,, HCl1 Using a nethod
simlar to Exanple 1, using 2-bronmo-N(3 20
wariosogpiaenyl ) benzani de (Preparation 6, 304 ng, PAT/082004/025607
mmol ) gives the title compound as a white solid (free
base 377 ng, 93% di hydrocht¥tide 395 ng): np 192-3C,

ofhgiy RETNATH RS s s 1 7 -
1171ﬁ i}bszowlk& ’J=71249Hzt§H) J1—501 hb'lzm ZH?JE'ZZ .
1H) 713(t J-80Hz H) 667(dd J= 1.5 Hz, 7.9

H),, 8.1 Hz 68 .
Exeg@lez?_} 4} 69Tr'1_guorm(§§j -?3 -gI] gg?h_y?%;pggll?ﬁmlaq%o}p%%y%éen%%&de
ddehborlde, 2H), 2.31 (s, 3H), 2.17 (bt, J=11.2 Hz,
7208 (bd, J= 12.9 Hz, 2H). 1.58 - 1.47 (m 2H).
Anal ysis calc'd f H24BrC12N30 0. 25H20: C, 49. 00;
H 5.30; N, 9.02. ndfl_c.4a49 1 H 5.36; N, 8.69.
WO 2005/ 035499 PCT/ Us2Qp4/ 07 5 E%@ln'pl e 9.
2 Chl oro- N-(3-(1- mschyIOpi p di n- I\am no) phenyl ) benz

di h h| d
ot H15nE} FRHinR %%IBI i Rsearl T gging-56 a%weﬁ(
anfHid nm);fh)% ?d\%é the &%U&P 5 SR AL | 008 mmdP i 08k thé-uaé@ompound

l e compound™ as a white solid (free
as laaﬁete%md (I@eeba'@%SSdng,W/amhﬁho@éom Suhe): mpp 2662(B(@ec); mass

I L e S

Ni(H;d'i 138, 2—@ (qu 17133 7HB, (t U g. 071{246}13 676@(& fms §H)z, 2H), 3%7 (dd,
I 845 1) 635 6dir = mﬁz 8.1407(13b, 330 (6% /6.0 T, 31D, 3.25

52 Bty - ol At (w0

= (W7 Hz)2H),11505- H35 (@HH).2. 09 (bd, J =12.5 Hz, 2H), 1.59
-1.48 (bm "2H). Analysis calc'd for
Cl9H24C 3N30O. 0. 5H2O: C, 53.60; H, 5:92; N, 9.87.

ERUS. £BrodoM(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide
dihydrochloride

VST

Using a method similar to Example 1, using 2-bromo-N-(3-
aminophenyl)benzamide (Preparation 6, 304 mg, 1.044 mmol) gives the title compound
as a white solid (free base 377 mg, 93%,; dihydrochloride 395 mg): mp 192-3°C; mass
spectrum (free base, ion spray): m/z = 388.1 (M+1), 'H NMR (free base, CDCLs): 7.65 —
7.60 (m, 2H), 7.57 (bs, N-H), 7.40 (td, J=1.1 Hz, 7.5 Hz, 1H), 7.31 (td, J=1.7Hz, 7.8
Hz, 1H), 7.24 (bt, J=2.1 Hz, 1H), 7.13 (t, /= 8.0 Hz, 1H), 6.67 (dd, J= 1.5 Hz, 7.9 Hz,
1H), 6.40 (dd, J=2.0 Hz, 8.1 Hz, 1H), 3.68 (bd, /= 7.9 Hz, 1H), 3.38 —3.29 (bm, 1H),
2.82 (bd, J=11.2 Hz, 2H), 2.31 (s, 3H), 2.17 (bt, J=11.2 Hz, 2H), 2.08 (bd, J = 12.9 Hz,
2H), 1.58 — 1.47 (m, 2H). Analysis calc’d for C;9H24BrCl,N30-0.25H,0: C, 49.00; H,
5.30; N, 9.02. Found: C, 49.11; H, 5.36; N, 8.609.
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H 5.91; N 9.70. 15 Exanple 10.

2-Trifluoronet hoxy- N (3-(1-nethyl piperidin-4-ylamno)p
woemgloysaenzam de di hydrochl oride HO  HCl Usi POI/@S2004/025607

nmethod simlar to Exanple 1, using

2-trifluorol net hoxy- N-( 3- anﬁ"rophenyl ) benzami de

Pr 1.01 he tit
xé@a%ﬁﬁn%dz& - R SRR g
gl oride 325 ng): np 159 62C, mass spectrum

free base, ion spray): mz = 394.2 (M+l), 1H NWR
(free base, CDCl13 3 , NH, 807 (d, J=7.5
Hz, 1H), 7.55 (t, 1K), 1.45t, J= 7.5 Hz,
1H), 7.34 (d, J 2 , | H, 7.13
(t, J= 8.0 Hz, H)Cl6 68 ( 1= Nz, | H), 6.41 (d,
J =7.5Hz, 1H), 3.67 (bd, J= 7.1 Hz, | H), 3.38 -
3. 28Jsjta metiod sBnir t¢ Bdample B.uSin@lﬂ,—cIﬂcbi))-N—(% 2.30 (s

e o e (B ORI e, Laltian) Bverght tild Compound

as 3 v@ut@‘ st)hél‘ Qs D€ 331 ﬁ{‘gnW%}’HﬂqRH&)@hHﬁH@ Skﬁhﬁ?r 1;%'2@648‘@ mass

) am no) phenyl ) benzani de di hl ori de Conbi ne

qucmm (fyde-basg, Rer( Srasit mGphadid )(Mmlheﬂiymﬁfm)bma &M sné.75 (bs,

N ET R iz 63 Y 49 -t (5D 225 ot/ 1 2 18D,

7. Irmu) 8t1 19%;. 1}19dd 68 (&, Ji=F 1. gmgbma@yﬂﬂ)pamr(ddje%@oms 2 Hz,
and continue stirring f

lfbiméb%ﬁfﬁﬁafizwﬁke%%‘%ha@ (bw, i), Zfhtibed i l\mlﬁz 2H) 2.32 (s,
hydr. t
Sy CYTAHE pr) BBed, - o S . B TR (PR -
Aml}dfsrcatcédi el o J5,€5IN O, Sl gD 00 i Seb(t; HFH 5D B, 9r8§7nEemnd C, 53.94;
Pur i flash chromat ography, 10 eluting with a 20/1
H:rﬁ-ilt;i\{@% di chl or onet hane/ (2N ammoni a in nethanol) to
give the free base of the title conmpound (88 rrg,
80% . Following a salt formation nmethod siml ar
Example te srifledronretioxam$i(@-(1- ngathoéslpﬁmélnt4-ylla@1mﬁpﬂmwhbenzam1de
P glﬁ el ow solid (89 ng): mass spectrum (free base,
iy °C§% in/z = 360. 1(M1), 1H NVR (free base,
CDC13): 756(bs, , 7.44 - 7.34 (m 2H) 7.20 (t,
J=8.2 Hz, 1H), 7. HJ 821:Iq-lz 2H) 78(d J=
15 8.0 Hz, 1H), 6. do
3.71- 363(bm 1H)3 4 m\zﬁpzsz(s
311), 2.41 (bs, ;arur 291- 1597 (bm 79 (bd, J=
13 Hz, 2H). Exaﬁp e 12. 2-Chloro-4-fluoro-N(3
(N-methyl N-(1- rethyl pi perldln 4-
Using a method similar to Example 1, using 2-trifluoromethoxy-N-(3-

aminophenyl)benzamide (Preparation 8, 300 mg, 1.013 mmol) gives the title compound

as a white solid (free base 274 mg, 69%; dihydrochloride 325 mg): mp 159-62°C; mass
spectrum (free base, ion spray): m/z = 394.2 (M+1), 'H NMR (free base, CDCls): 8.18 (bs,
N-H), 8.07 (d, /= 7.5 Hz, 1H), 7.55 (t, J=7.5 Hz, 1H), 7.45 (t,J=7.5 Hz, 1H), 7.34 (d, J
= 8.0 Hz, 1H), 7.21 (bs, 1H), 7.13 (t, /= 8.0 Hz, 1H), 6.68 (d, J= 7.5 Hz, 1H), 6.41 (d, J
= 7.5 Hz, 1H), 3.67 (bd, J= 7.1 Hz, 1H), 3.38 — 3.28 (bm, 1H), 2.81 (bd, J= 9.5 Hz, 2H),
2.30 (s, 3H), 2.22 — 2.04 (bm, 4H), 1.58 — 1.46 (bm, 2H).
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yl ) am no) phenyl ) benzam de di hydrochl oride F 20 Using a
met hod simlar to Exanple 11, using
WQ@2@h81083499 4- f | uor obenzoyl chloride (0.049 ni, POT/B82D04/025607
mmol ) gives the title conpound (free base 102 ng, 89%
di hydrochl oride 67 nmgy, white36olid): rap 172C, nass

EXRRN | -oeofg o melgh R 17111?@@*&?6“%% #7150 {bs,

7.09 (td, J = 2.4 Hz,
ylMo Hzpﬁer%abgﬁ_zanuae &&y&l‘&hl%ﬁ% 1H)( 5 60 (dd. J=

21Hz 4 Hz, 1HA3-%8 3.58 (m 1H), 3.03 (bd, J=
11.0 Hz, 2H) 28@, 2.36 (s, 3H), 2.23 - 2.15
(bm 2H), 2.01 - 1.89 pm , 6N(ld, J=12.0 Hz,
2H). Analysis calc'rd for @582&%\/‘% 0. 25H20: C,

53.53; H 5.61; N, 9.36. Found: C, 53.19; H 5.79; N,

9 36001&4&18@&5&@?154-@9 (B’@th@}i{éﬁﬂlb-@@ﬁﬁﬂ&lmﬁﬁoﬁnﬁmﬂi@ (Pl?eparatlon
4,6-Trifluoro- N- et hyl - N- ( 1- net hyl er|d|n

11y|1%mgn6)39ﬁ aryol tfhmlawm@aap ﬁ@mla@ﬁqi ayrdive f0.129mE, {.535mmol)
ue

o e il et eniny ot 52%%@%1?&1?%@8%%@@
st1lr1ﬁ]ng1ﬁir hdmoDilufe with diwhiomomethiie @ahhhmd@asj;l witlasddiumd gdroxide
(o 8D ek b i o SRR B e
urﬂ%ﬁ/{éﬁﬁ&ed gi?és%ﬁ&' 8 cbhGentaRUb iyigsP nmm( 8y haﬂf‘c}ﬁbﬁé@?ﬁphy,

d divide the soluti’on i wo al i quots
elmlng_\)uth 72RE wixgurefof tiin:élmmqth@m%@h@nmdmam mfithanghdo give the

55 e O 1 oot B AR K Sl et igpod simitr

to @R dedc@ibadi BRAmpIE TREVERtHE Sil@sh &md a@ aty@u@wS@lﬁ (89 mg): mass
colum (1 g cartridge, Varian) wi th anmo

spegirin mre;erbasgtlnaﬁmay) mzinr B I(MHheH NM?\ (freg bpse, CDC13) 7.56 (bs,

h t d I _
NGRS Bt TG S AR 0 (SR DOTRINENS 0.
8.0Hz hK),16.59 @dcoHerauHd, §.361zntH), 627’/1) 3 Bel(bmyle); 3a 4saB.04 (bm,

15 formatjon meth

28y 253 G opost (b Sk 1= 1991 Per 288 iy e Thabe o

mass spectrum (free base, ion spray): mz = 378.2
(Mrl), 1H NMR (free base, CDCl13): 7.44 (bs N-H),
Exangie Qsz Clhityro-47fladrofIN;(3 JN -Iaetﬁyll—lzl-(l-lhﬁthylﬁlp@ﬂdm—% 73

dy. J= 8.3 Hz, | H), 3.64 ,
Ylﬁaﬁllﬂ%ﬂ@l)@i&z@g& dﬁLX%r&))cz}ﬂogd% 5 (bd, J —1OH)8 (tt

| g L
Cl (0] N\

~ Using a method similar to Example 11, using 2-chloro-4-fluorobenzoyl chloride
(0.049 mL, 0.384 mmol) gives the title compound (free base 102 mg, 89%;
dihydrochloride 67 mg, white solid): mp 172°C; mass spectrum (free base, ion spray):
m/z =376.1(M+1), 'H NMR (free base, CDCls): 7.80 - 7.76 (m, 2H), 7.30 (bs, N-H), 7.22
- 7.18 (m, 2H), 7.09 (td, J = 2.4 Hz, 8.1 Hz, 1H), 6.80 (d, /= 8.0 Hz, 1H), 6.60 (dd, J=
2.1 Hz, 8.4 Hz, 1H), 3.68 - 3.58 (m, 1H), 3.03 (bd, J=11.0 Hz, 2H), 2.82 (s, 3H), 2.36 (s,
3H), 2.23 - 2.15 (bm, 2H), 2.01 - 1.89 (bm, 2H), ;1 76 (bd, J=12.0 Hz, 2H). Analysis
calc’d for Cy0H,sClI3FN30-0.25H,0: C, 53.53; H, 5.61; N, 9.36. Found: C, 53.19; H, 5.79;
N, 9.36.

=
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Hz, 2H), 2.81 (s, 3H), 2.38 (s, 3H), 2.28 - 2.17 (bm
2H), 2.06 - 1.92 (bm 2H), 1.76 (bd, 20 J = 12.2 Hz,
wa@ekfos/oisampl e 14. 2-Chl oro-6-fl uoro-N- (3 PCT/US2004/025607
- (N-net hyl - N- ( 1- net hyl pi peri di n- 4-
yl ) am no) phenyl ) benzam de di-Aydrochloride F O 25
Using a nethod simlar to Exanple 13, using
2-chl oro-6-fl uorobenzoyl chloride (0.052 nL, O0.401
: 1&1@2 roiN.23 ¢RIROY et L4d (free
B c?;i? e - Tﬁﬂu% IEI? h-@gr ocC hﬂglﬁﬁg éﬁe 1%bip€rl§ﬁnp 214-7C,
yl)mgso)pbgcdn;%@ma@ﬁd@@hmé@ghlondm spray): mz = 376.2
(M+1), 1H NWR (fr@—e basep CDC13): 7.44 (bs, N-H), 7.39
7

»é

- 7.32 (m 2H), 4 (m m 7.21 (t, J=8.1
Hz, 1H), 7.09 ( N Omncd, J= 8.1 Hz,
1H), V\D 2005/ 035499 USZ 025 07] 68 6.60 (dd,

J—23Hz 84Hz 1) , 03, 727 3. 634 M 1H), 3.09 (bd,
J= 10.1 Hz, 2.82 (s, 3H), 2.41 (s,

2. 22Lc(adrh—mzthy1 -44N1(3 anlmgme@th-mq}hylqnmg)m%lduse:trmdlgChlorlde

Rl L S T e L T e

ca&nﬂ@e Vearfany Pelied with adonia (2.0 M in methanol) to obtain the corresponding
(2-Cnhl oro-4-fl uorobenzoyl am no) phenyl aa‘nén a) pi per.i

ﬁ%ﬁ h‘?éel Concspiaie e Ayngss: dipsobist the resuktige browr py dn diokage@dnl)

t :
Pigehe SUEE b BT KA1y Jyke g pfhe gligugs and add

dmxmie)(l glbbe Addrr4 6+tt1ﬂeoer®aZd£3dshloudﬁ‘ﬂbﬁiﬁjmJ_2 880ﬂ1mm©17 Uat.

S 30 Bk 100 RSy S AP oS
col@fin (}] g cat@ad? an§1)4 Eﬁite \Aith"é)mmgmg g2 OB%in ﬂaefﬂhnolzlz Pﬁrlfy further

(dd,
y—ﬂash‘phggna(ttpgaphy uslrg Z;)/ Lmllxtgrezofmchlqroyxgetha@e 7nd @@CM agjmnoma in

m?tg?ﬁlo’_%)@r%vlg% gﬁﬁfre%g) g%gitgg tﬂi ?(irj%po 5% (Q 62 J/ _)0%8119&13% a salt

fo?rh&t;orﬂm@tﬁo% 11%191&1‘ @%E%égﬁplga@lveslhéﬁtk( Gom}%d)nd a} a&dhite sbliB499 mg):

mpl@\ﬂ@? 40355 SRRCYIRL Qﬁ@ﬁ (omepm Sy | 3 %%ﬁ&a YR (free
bARETHEL,): H AW s 0¢hh 0% B@pd 1), 7.19 (1, J = 8.3 Hz, 1H), 6.80 — 6.73 (m, 3H),

6.60 (dd, J=2.2 Hz, 8.3 Hz, 1H), 3.64 (tt, J= 4.0 Hz, 11.9 Hz, 1H), 3.05 (bd, ] = 10.8
Hz, 2H), 2.81 (s, 3H), 2.38 (s, 3H), 2.28 — 2.17 (bm, 2H), 2.06 — 1.92 (bm, 2H), 1.76 (bd,
J=12.2 Hz, 2H).

Example 14. 2-Chloro-6-fluoro-N-(3-(N-methyl-N-(1-methylpiperidin-4-
ylamino)phenyl)benzamide dihydrochloride

F
H |
HCI
a o N

Using a method similar to Example 13, using 2-chloro-6-fluorobenzoyl chloride
(0.052 mL, 0.401 mmol) gives the title compound as a white solid (free base 100 mg,
73%; dihydrochloride 114 mg): mp 214-7°C; mass spectrum (free base, ion spray): m/z =
376.2 (M+1), "H NMR (free base, CDCl): 7.44 (bs, N-H), 7.39 — 7.32 (m, 2H), 7.27 -
7.24 (m, 1H), 7.21 (t, J= 8.1 Hz, 1H), 7.09 (t, /= 8.5 Hz, 1H), 6.80 (d, /= 8.1 Hz, 1H),
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N HCL HCO NH 20 Conbi ne acetyl chloride (5 nL) and

dried nethanol (10 nL) at OC under a nitrogen
waromsepdiere. Stir for 1 hr. at 0C. Add a sol ut POTYUSE004/025607

4-(3-(2-Chl oro-4-

f 1 uor obenzoyl ani no) phenyl ani-%) pi peri di ne- 1 - car boxylic

6@1@3%%%;@%39 PR BB el e 2t 2.2

Lymejz 41 131‘—190'2 33>Laszat(bﬁl 21f1r)| 1.v3 at|9oivi) 2H2e1t Ty {bdey Ban.9 Hz,
ZMS owdea gét\arlowfoamof e title 25
2 orzﬁm btezlsfgr e 2 et F3uTB; {8015 P DipP: Foynd: €,

alysis calc'd for
53%%%%&%862 OH20: C 49.28: H, 5.28 N 0.58.

Found: C, 49.15; H, 4.96; N, 9.56. WD 2005/ 035499
PCT/ US2004/ 025607 -59 Exanpl e 16
Prepagion - M-(33¢ Wﬁ&-ﬁﬁwr@b@mzqwﬁmwmhs@flmam)mpeﬂdme-1-

aﬁ&ﬁg& %O%g&gyés)é}enzam de di hydrochl oride -1/\ HCl

2-chl or o- N- ( 3- f4meg hyl pi peri di n- 4-yl anm no) phenyl ) benz
am de di hydr oc%ExarrpI 9, 100 ngy, 0.240

nmol ), net hanol (3 a yde (37% aq.,
0.195 nL, 2.39 mmuy). oSt roQm e rafure for 45
mn. Cool to OC. Add aceti© acid>0. 127{ 7.20

nmol ) and sodi um cyanobor ohydri de (260rrg, 0. 420
mTD| . Stir at ro er re, overm centrate
oiR R SURNR 4o FRBp Beb Go0e 10 PO cambpTl Fpiieatone (158
f t bexa -
mg c? ’FJS% gr ox]é Re @O @%@mbguﬁ%%%%e%%j aWaﬁ Bff white foam:

de (1N aq. arate
mass gmﬂtlmﬂ (aqmsprasﬁ dm@r—y%ﬁx% (Mﬁia)g riéNMBq (§I|]Glza)t @81 I@DSI, NeH) 1.76

WEE R i stbny Sty IR Sape b thof ¥ /-

8. @Ithhin)" groetha e :;almlzzs/lzammqma[)% 7D (mvhﬂnmrﬂzt @Hpra;ws @d, J=8.0
free base of the title

Hz;dﬁ)ow)%g 399hm, 1Hyrnel réﬁ“rﬂ? nEH) A ?ﬁ (b&rJ Tl iEHZ 2H), 2.09 -
I titl d lid
>R I Samaee et L,
spray): n12 358 2 (M+1l), 1H NWR (free base, CDC13)
7.97
Expinge 157 7253#1%4 fmro et 3:%31??16119-4 Séaréqupheﬁbené%@e
dllg}%gochlonde

F
H H
N. N. HCl
HCI
cl O NH

Combine acetyl chloride (5 mL) and dried methanol (10 mL) at 0°C under a
nitrogen atmosphere. Stir for 1 hr. at 0°C. Add a solution of 4-(3-(2-Chloro-4-
fluorobenzoylamino)phenylamino)piperidine-1-carboxylic acid #-butyl ester (Preparation
56, 72 mg, 0.161 mmol) in methanol (2 mL). Stir overnight. Concentrate under reduced
pressure. Triturate with diethyl ether (1 mL) to provide a pale yellow foam of the title
compound: mp 255-7°C; mass spectrum (ion spray): m/z = 348.2 (M+1). Analysis calc’d
for C1gH,;CI3FN530-1.0H,0: C, 49.28; H, 5.28; N, 9.58. Found: C, 49.15; H, 4.96; N,
9.56.
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J= 1.5 Hz, 8.2 Hz, 1 H), 6.57 (dd, J = 2.3 Hz, 8.4 Hz,
1H, 3.59 (tt, J = 3.9 Hz, 11.7 Hz, 1H), 2.90 (bd,

wQ 2003/0354bfr, 2H), 2.78 (s, 3H), 2.26 (s, 3H), 2rOBUL1004/025607
J= 2.3 Hz, 12.0 Hz, 20 2H), 1.82 (qd, J= 3.9 Hz, 12.0
Hz, 2H), 1.70 (bd, J= 12.0 H¥®- 2H). Analysis calc'd
for C20H26CI 3N30. 0. 25H20: C, 55.18; H, 6.14; N, 9.65.
Found C, 55.03; H 6.11; N, 9.26. Exanple 17.

( 1 i.n-4-
)%am no) p englll}kI gﬁwgﬁrﬁtﬂgﬁ @M@F%ﬁil gl 25 Using a
yl)aemm)plhmyl)btrmatmdﬁ ﬁkﬁifpd:lﬂoﬁcﬁ: usi ng

2- brono- N- (3- (1- net hyl pi peri di n- 4-
yl am no) phenyl ) hEnZan de di hydqochl ori de (Exanple 8,
100 ng, 0.217 Mg gi ieS e ntitle cqompound as a
white solid (freelbasg 62 71% di hydg@chl oride 73
ng): nip 196 WO 2005/ 035499 A4°CT/ 4/ 025607 -60 7C,
mass spectrum (free base, ion spray): mz = 402.2
( I\/H-I)omlﬁhhb Ell\éﬁldrf)-ll\é@ @aﬁlethylm 4—yTa1ﬁﬁoIpﬂidnyl)lﬁnﬂa];mae

dﬂgfdgg:hlorgieg@x%lﬁpleﬁ,bl OO B‘lggé 240 gng@) (rm:th@rq)l %3 g&g] and fqgmgglehyde

PR Bps gy oy Qg el g3 B, cppié o

Adl atétic dci® 0.4 b2 HARO rhmél) ahy Sd)cﬁm@aiyandboirdhydnde (26 mg, 0.420
C20H26Br C12N30. 0. 5H20: C, 49.61; H 5.62; N, 8.68
mipgl)n §tir a roomgemperafyre gvegrglghN C(glcg@trat zi;pmeess 4 ®issolve the residue

oA Lot ol O AR B

(IN&qLﬁlx@ni)nprmdteshmﬂganc iayeEMEiﬂIbf@V&tﬁnagrEisimgl sulfate. Filter
CA-difl N (3-(,1- . .
?IPF;?'PBP% %&ﬁaq fﬁ&%eé PHISFHE) pREsayeh Slash chyomatography eluting

wﬂi YoM GiRhRE bHgichibxaRRh&ieGnd 280 afBhoniin23Rh ¥t @vme $he free

the title conpound as a white solid (free base

bagepokthe Hile yempeundd 6P aeg, ﬁ%ﬁg Follotping @5alt Cormagion nsqﬂa;tsi simfer to

free

e 54501 B o B AP ] 7 0 5y SR
(fr8¢ Bade(lomspibld): .m/z #339. 2-(1\/Y+]3,'31H NMIR Uife base JODCls): 197 @s2N-H),

Hz, 1H), 7.06 - 6.77 (7bm 3H)7, 6.607(d J= 7.9 Hz,
7.004d, A=de/ Uzgl 531z bHY, 714d) - 727 §9. 4H) TR/ (tohy 82z, 3Dge.82 (dd,
J£PS a3 12 39), 6129 .(d8P= 23192 sWty, 1d1), 3.59 (¢, J=3.9 Hz, 11.7 Hz,
1H), 2.90 (bd, J= 11.7 Hz, 2H), 2.78 (s, 3H), 2.26 (s, 3H), 2.05 (td, J=2.3 Hz, 12.0 Hz,
2H), 1.82 (qd, J=3.9 Hz, 12.0 Hz, 2H), 1.70 (bd, J= 12.0 Hz, 2H). Analysis calc’d for
C20Hz6C15N30-0.25H,0: C, 55.18; H, 6.14; N, 9.65. Found: C, 55.03; H, 6.11; N, 9.26.

Example 17. 2-Bromo-N-(3-(N-methyl-N-(1-methylpiperidin-4-
yl)amino)phenyl)benzamide dihydrochloride

; \H/N N HCl
I HCl
Br N

Using a method similar to Example 16, using 2-bromo-N-(3-(1-methylpiperidin-4-
ylamino)phenyl)benzamide dihydrochloride (Example 8, 100 mg, 0.217 mmol) gives the
title compound as a white solid (free base 62 mg, 71%; dihydrochloride 73 mg): mp 196-
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=11.0 Hz, 2H), 1.92 - 1.78 (bm 2H), 1.73 (bd, J= 11.0

Hz, 2H). Analysis calc'd for C20H25C 2F2N30: C,
wG20050354b) 5.83; N, 9.72. Found: C, 55.62; H, BCBES20M4/025607

9.69. 20 Preparation 57. 4-(N-(3-(2-Chloro-4-

fl uor obenzoyl am no) phenyl ) me®by| ami no) pi peri di ne- 1- car

oxylic acid butyl. ester. F C1

TRoR B PETHIR Ares Biste) a?raleaYh 8z uég%g '&(leéa ?&Nk}ﬁ? Gires bpse,

CBCLs): 7.76 (bd, J= 11,3 Hz, N-H), 7.66 — 757(m,2H) 7.42 — 716(m 4H) 688—
tor obenzoyl am no)’phenyl ani no) pi per i di ne- 1- car bo
@gil) 2.79 (bs,

6.8lcfng 1H)bO6Y - ¥4 €m, 1Dy 86drat. $otbm,58]), 2.688 —n?g89 (g

050) GLYES D el 56880 SATBRUSH P T o, 20

Andﬂ/sN\d%]c( @E&J(%))Hzér@%%\rg@?smdﬂz G, 49 6@7}|_I|§ 516% 11188 ?g GEdJ'sz&tzc
4%42HL|§ 851&%8% 13 ( J= 2.3 WD 2005/ 035499

PCT/ US2004/ 025607 -61 Hz, 8.6 Hz, 1H), 7.01 (td, J=

2.3 Hz, 8.2 Hz, 1H), 6.83 (bd, J= 8.0 Hz, 1H), 6.59
Exagéifhle 08 2,2-THflbgro-18-(3-(NzmethyHN; (l%ahylpip@riﬂlﬁl—ét-bm 2H% ,

(1t , 2.76 - 2.73 (m
yl)gpblnomhezwl)berz@a%’ege(gﬁwr&%i}bﬂ € 45 (s "9H). 5 Exanple 19.
2-Chl or o-4-f | uokQ- b 3
-(N-piperidin-4-y

thyIan1no)@heny|)benzan1de
di hydrochl ori de
using 4-(N-(3-(2-Ch

S "ol Exanpl e 15,
o 4- HCI1
fl uor obenzoyl am no)l‘bheﬁ)yl ) yta \pl peri di ne- 1-car

boxyllc acid t-butyl ester 10 (Pre tion I&\SI 69 ny,
3 Enganes o&%&aqtﬁéwi%l%aﬁﬁs AadgsoNgBrnni t o

e ST s B g 4
0.23 Bminobizgives. the tide cdrpdundzs 2whitesoli§ (freq babel)/9 nig, 5%,
difjstochioned gl g s S8CTama sfectphit s st o Sy 52 360.3
(1\/#1)) lﬂﬂNﬁfﬁR(fr@e &%e (@Dtl %"@28 d2p= 131131% Nbm 8 2&%8 22 {ba, 1),

1,
7. N]al7y2§| (bmc éHo) T4 6;J T QZHiacl FRE6 - 711@@1 D, @éoﬁd?'j')ﬂ 9 Hz,

18, 355 05 P S B 7 B 5 N0 B, 20 00

= é (. ﬁ I-gz_t h Iou 9)2»3 il (b, R M. 7T80(banEA I A3 denalysis cale’d for
| ro ori
C20H25%12F2N3O C, 55, 56; H, 5.83; N, 9.72. Found: C, 55.62; H, 5.95; N, 9.69.

Preparation 57. 4-(N-(3-(2-Chloro-4-

fluorobenzoylamino)phenyl)methylamino)piperidine-1-carboxylic acid t-butyl ester

T
a o \©/ \Q\I 0
T
Using a method similar to Example 16, using 4-(3-(2-chloro-4-
fluorobenzoylamino)phenylamino)piperidine-1-carboxylic acid z-butyl ester (Preparation
56, 165 mg, 0.368 mmol) gives the title free base compound (169 mg, 99%): mass

spectrum (ion spray): m/z = 462.2 (M+1). 'H NMR (CDCL3): 8.13 (bs, N-H), 7.67 (dd, J
= 6.0 Hz, 8.6 Hz, 1H), 7.31 (bt, J= 2.0 Hz, 1H), 7.18 (t, /= 8.2 Hz, 1H), 7.13 (dd, J=2.3
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HCI HC1 20 Using a nethod simlar to Exanple 1, using
1- et hyl pi peridin-4-one (0.102 nL, 0.756 mml) gives
W b@s0834be conmpound as a white solid (143 ng, BOPAIS2004/025607
mass spectrum (free base, ion spray): mz = 376.1
(Mr1); 1H NMWR (free base, CBOE3): 7.77 (bs, N-H),

a6 1y, TRl 2 a Bras i o i g L8 B 1. o oo

2. ﬁH% M’Hzé kg, 47243f5ﬁ§1f4%m3m? (357dz%j J& 338 sz 11’“5')Hz §H§72 76 —2.73

(mLSIH,) B746¥1(36c(bmJéHa; 14545, SH)) , 3. 39 - 3 29 (bm 1H)
2.92 - 2.85 (bm 2H), 2.42 (q, J= 7.2 Hz, 2H), 2.16 -
2.05 (bm 4H), 1.55 - 1.44 (bm 2H), 1.09 (t, J= 7.2

Ex'd?npl% wCh% V@l&g@?ﬁl’lﬁ5 4003 -BCHINPRIBA DR Tam mbFpHe ANBEInEamide

or o- uoro

dihydraehlaridsr opy| pi peri di n- 4-yl ani no) phenyl ) benzani de
di hydrochl oride Using a nmethod simlar to Exanple 1,
usi ng 1- propyl pi pern 4 one (D.114 nL, 5 0.756 ‘
mmol ) gives the titRe te S whid e solid (262
ng, 89%: mass spect base, nforH&pray): mz =
390.2 (M+l); 1H NWR (free base, 13): 7.89 (bs,

N- HUsing a dbtHodGimilar 16 Fatiple B, Gsikig 4-N=3-(2LCARrd- hi J=
ZOHng) 16 (dd, ?EE)ZSI-IZh%SMI-E( 1H), 11
fl obeyzo;éargmg}phepyl}qyethyla@glq)pl@engme-j c@rbqg(yhg aq_1d|1|£>uty|l ester

(P@})Bmazggz,’_#d) @g 5)7386(%8%5) _g]iggsgh?_gtlg’ ??_élg&g‘tdfg afi'd 2f—§’é1te solid:

ma(sb lspechitl)n (iGh &faydOm(bd 362+ (M-16; "HNMRHee Bag2 CDCI3)27.84 (bs, N-
1}, T ('@% 156150 8505, 31%3”17 2] a,gplé@,zm) 51834 88 By, 7.00 e, 7

= EP(I?H ‘szoﬂé‘ 1fH UG"?S’Q_M (3- € Dfl 15, vd gdpf—‘klzd! Hz48 4 Hz, 1H), 3.68 —

et h benzam de F 15 di hydrochlori de
3. i%{bmg lél)nhtZﬁed; Q& (fmm QH)12)74£(&-;164:ID . 1%+ 21§§|(hg1, 2H), 1.81 — 1.60 (bm,

-gh T MOFOIN (30 Ts 0 11 0+ <7711 s 36 .
415 SRR AP PR LI GrChRE] BHBRGE Fo3 2T M. .63 Found:
5260 ydsoshiopinde (Exanpl e 21, 71 ng, 0.153 mmol) gives

the title corrpound as a white solid (43 ng, 69%: nass

spectrum (free base, ion spray): nmz = 404.1 (M1l);
E)%aglp%( E-@?orgﬁg’ﬁuor&%%ﬁkf -e&yﬁa?peg'ikafh-4-lylﬂmoﬂ)hgrﬁflfb%ﬁzamide

dihydrochloride

F
\Q\{(N N HCI
HCI
a o N7

Using a method similar to Example 1, using 1-ethylpiperidin-4-one (0.102 mL,
0.756 mmol) gives the title compound as a white solid (143 mg, 50%): mass spectrum
(free base, ion spray): m/z =376.1 (M+1); 'H NMR (free base, CDCls): 7.77 (bs, N-H),
7.76 (dd, J= 6.1 Hz, 8.7 Hz, 1H), 7.21 (d, J=2.1 Hz, 1H), 7.18 (dd, J=2.5 Hz, 8.3 Hz,
1H), 7.12 (t, J= 8.1 Hz, 1H), 7.08 (td, J= 2.5 Hz, 8.3 Hz, 1H), 6.67 (bd, /= 8.0 Hz, 1H),
6.40 (dd, J=2.0 Hz, 8.1 Hz, 1H), 3.67 (bd, J= 8.0 Hz, 1H), 3.39 —3.29 (bm, 1H), 2.92 —
2.85 (bm, 2H), 2.42 (q, J= 7.2 Hz, 2H), 2.16 — 2.05 (bm, 4H), 1.55 — 1.44 (bm, 2H), 1.09
(t,J=17.2 Hz, 3H). '
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20 6.1 Hz, 8.6 Hz, 1 H, 7.20 (s, 1 H, 7.14 - 7.07

(m 2H), 6.97 (td, J = 2.3 Hz, 8.2 Hz, 1 H), 6.75 (d,
wd2008/0254bfz, | H), 6.51 (dd, J= 2.1 Hz, 8.6 Hz, PAFUS2004/025607

3.54 (tt, J= 3.8 Hz, 11.7 Hz, 1H), 2.97 (bd, J= 11.4

Hz 2H) , 2.73 (s 3

H, 2. 27-62-2 22 (m 2H), 1.98 (bt,
d

8
Hlogjf S 9\1- -p@ppshnae%‘in-é ﬁa}anzlmﬁéw?f?shzmde
dﬂ(a;dr orfted Hz, 3H). 25 WD 2005/ 035499
CT/ U82004/ 025607 -63 Exanpl e 23.
2- Chl or 0- 4-f | uof 3-(N-(I -(2-(1-isopropyl -
N

H pyrazol - N
yl ) et hyl) pi peri di n= aniyrio)phefyl ) benzam de F
N di hydrochl oTi de &onbi ne N HA

1-isopropyl - 2- hydroxyet hyl - 'H pyrazol e} (Preparati on

10, 2 g, 12.9 5 mol), and triethylam (3.6 nm., 25.9
mml) in 30 nL of THF. Add nethanesul fonyl chloride

(1. Psing a m@ﬂ@)drsimﬂar taiagplerl, mmgéwmpylpmeridtneél—mm @.114 mL,

0 Bl W o L ERSTo s FMRI By RO R 28K i sprptram

(fréd Yase Q68 %?IMQ)S@% =890, 2C(<M‘H-319ntH Nl\@Rl(ﬁeé'Ba‘déOCDml}a &9 (bs N H),
this crude m xture

7 B0 £ 6t Fir 7 4 b 741%4%%54@}4@ mm@@q A2 s 6 1z,

D e A T
6. 2(99(ﬂdm§ 200 AR, OnHzL 1H;;r3d67a(<bd;.;bm7’t8 le,elI({B 386)- 3.6 (bm A, 2.86

g ot oF 6 gy 2 ceoin. gRi | o raB e te has A m, 4m),

0‘§g¢,tj§t7qHELyH)fy through flash chromat ography el uting
W a 20/T m’xture of CH2C12 and 2.0 M anmonia in

nmet hanol . Di ssol ve the residue in diet hyI et her and

Bt 2t g oR B PR R 1o

1R eahthoRshedil)bedlzdmitli t € solid (53 rTg, 60% : nass
y spectrum free)base ion spray): nfz 498. 1 (Mtl);

1H NVR (f CDC13) 7.79 (bs, N-H), 7.78 (dd,
J= 6.0 Hz, , 7 5 (s, 1H), 7.29 (bs, 111)

7.24 (s, 1H) St \@ ng(td J= 2.5 He,
82HzII—I),Cl.O( J =l7.8 He H]C ,661(de
= 2.3 Hz, 8.3 Hz, 4. 44 5—6 1

H) , 20369-360(bm 1H) J= 110Hz
dﬂmdyo 8% (s, 3H), 2.71- 64 (bm , 2.60 - 2.55

(o g oyl (oo, oo B 2
propylpiperidin-4-ylamino)phenyl)benzamide dihydrochloride (Example 21, 71 mg, 0.153

mmol) gives the title compound as a white solid (43 mg, 69%): mass spectrum (free base,
ion spray): m/z = 404.1 (M+1); '"H NMR (free base, CDCls): 7.87 (bs, N-H), 7.64 (dd, J =
6.1 Hz, 8.6 Hz, 1H), 7.20 (s, 1H), 7.14 — 7.07 (m, 2H), 6.97 (td, J= 2.3 Hz, 8.2 Hz, 1H),
6.75 (d, J= 8.2 Hz, 1H), 6.51 (dd, J= 2.1 Hz, 8.6 Hz, 1H), 3.54 (tt, J=3.8 Hz, 11.7 Hz,
1H), 2.97 (bd, J=11.4 Hz, 2H), 2.73 (s, 3H), 2.27 — 2.22 (m, 2H), 1.98 (bt, J=11.7 Hz,
2H), 1.80 (bqd, J= 3.5 Hz, 12.5 Hz, 2H), 1.66 (bd, J=11.7 Hz, 2H), 1.51 — 1.41 (m, 2H),
0.83 (t, J="7.4 Hz, 3H).



(d, J= 6.4 Hz, 6H). WD 2005/ 035499 PCT/ US2004/ 025607
-64 Exanple 24. 2-Chloro-4-fluoro-N(3
WO geoseidby | pi peri di n-4-yl am no) - 4- PCT/US2004/025607
fl uor ophenyl ) benzam de hydrochloride F. d H N HC
Under an inert atnosphere, €3 r a nixture of

S
2-chl -4-f | -N- (3-.ami.no-4 5.
Bl S sl an i o (E b 4 isshropy- Wvmol4- 7
B - ' j i , .42 m, 3.4
yl)%%)?l’pe%é%?%ﬂﬁ?tgl?gﬁg?ﬁg)'gg 1%;@ L) ,ldﬂgmﬂ ed nol ecul ar
si eves 4AF ) for 15 mn. Add glacial acetic acid (

306 ng, 0.3 5. m’ml).ILAfter 1 hr., add sodium

tri acet oxyborghyudi 74 2%5Chmol ). Allow the

reaction to gg overni Pour heHcCleacti on m xture
mL

into ethyl acetate (2 ), sh once with

aqueous NaOH (2N, 10 30 nlL). Separlate the organic

| ayer, dry over anhydrous sodi um su , renove the

sol vent under reduced pressure. Furt purify the

resi due by chronmatography on silica ¢ggl using a 4% 6%

gradient of (2M NH3 in nethanol) in Cl2 to obtain
dihyideochfasislebase of the title conpound (443 ng, 69%

ield),.. [

U << o R RS Elnyt-PrabPals CPetacha.2 e 0
mitiS)), dnid tele@yhtinehem., 269 mioy ieshier. 6RTHE. pudahqhiratifonyl
BRI ST O N o AT
SUHEBCHIEIER Sy it e, ey o
ovér MgSOhﬁmﬁl ooddentr,ﬁteﬁ,z (vdckjo. 1T¢)k,e a?poﬁ@irmf thiklrydeznBrd 455 mg,

, (,.14 , . 1 3. 2 .3.,30( dd,
O'%WDE?@%‘??"‘%%?“%Z%P' groﬁ-@?lﬁ]—pl Hdinsg- E>((arrpl e
yl)%y%thﬁmﬂm@bplﬁglg)ﬁ\én&&n(dé- FochRirie (i Qéxgplé-émH mﬂl\r}rg%.-l #9 mmol),

f 1 uorophenyl ) benzam de hydrochl oride_F, \
potassium carbonate (99 mg, 0.716 mmol) and acetonitrile (3 mL). Stir and heat at 80°C

overnight. Cool to room temperature and filter through a silica plug. Concentrate the
filtrate. Purify through flash chromatography eluting with a 20/1 mixture of CH,Cl, and
2.0 M ammonia in methanol. Dissolve the residue in diethyl ether and treat with ethereal
hydrogen chloride. Triturate the resulting gum with ether to give the title compound as an
off-white solid (53 mg, 60%): mass spectrum (free base, ion spray): m/z = 498.1 (M+1);
'H NMR (free base, CDCl3): 7.79 (bs, N-H), 7.78 (dd, J= 6.0 Hz, 8.7 Hz, 1H), 7.35 (s,
1H), 7.29 (bs, 1H), 7.24 (s, 1H), 7.23 — 7.18(m, 2H), 7.09 (td, /= 2.5 Hz, 8.2 Hz, 1H),
6.80 (bd, J= 7.8 Hz, 1H), 6.61 (dd, J=2.3 Hz, 8.3 Hz, 1H), 4.44 (septet, /= 6.4 Hz, 1H),
3.69 —3.60 (bm, 1H), 3.11 (bd, J=11.0 Hz, 2H), 2.83 (s, 3H), 2.71 — 2.64 (bm, 2H), 2.60
—2.55 (bm, 2H), 2.21 — 2.11 (bm, 2H), 1.94 — 1.83 (bm, 2H), 1.81 — 1.74 (bm, 2H), 1.48
(d, J= 6.4 Hz, 6H).
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Using a procedure simlar Exanple 24 using
2,4-di fluoro-N-(3-am no-4 25 fluorophenyl)benzam de

WO Bvospagsas i on 16, 452 ng, 1.7 nmol), PCT/US2004/025607
1- met hyl - 4- pi peri done (384 , .42 m, 3.4 mol),
1, 2-di chl or oet hane (15 ni), wder ed nol ecul ar si eves

L R MO R

ﬂl%g(%{egﬁ ggan?@;% 9196{1@325607 -65 4.25 mml) to
obtain e free base of the title conpound (434 nyg,

70% yield) and t 1 conmpound: mass spectrum (i on
spray): mz = 364.1 )Hanaly s calc'd for
C19H20F3N30O HA H2O: > N, 10. 06.

Found: C, 54.48; H, 5.3 NVR 5

(met hanol -d4) 7.79(m 1 Rd, ™, 7.11(m
4H) 374(m 1H. 3.62(d 5 21, 3. 36ldd 2H |

er N}%rt atmoép%ere s'_gr'a mlx%n!emf2 'fﬁorg)ﬁaﬁmrg 1\??3 ai"%nno 4-

-I\/E‘t

| ﬂuo&%p 1R 1Fb§n@alﬁﬁe i(Phie| 3arét1<yﬂ 47480 Jopd) @ Ty hdaul, ¥ #ragthyled-piperidone (384

de HH 0O NCH 3 10 Conh .
e ity B ArmpeDahlrisemsihan Hay B b 8N arad molseatis sisves 44 (1 2

foérffg &%fﬁh& gﬁaﬂa eflé%dg%%kxo%?)l Sova% ?&F& @é’c?l(}&%dd sodium

orid
tnéde%(yborohycﬂl‘ider(ﬁﬁd) ng, 4124 nsmbob). aﬂlow\othﬂmeaenmtosgmo‘fenﬁlght Pour

0Py TSP CUPA SRR ORI h G \GHLFGH WAL BBl SROH N,
30\%% %elpaMt@fﬁg% RicRid Bydeddyanes anh?@ﬂ)‘ﬁ@ Bddigh&ulfBteYREMRe the

omat ograph on” silica gel ; eluting 15 wWith a
sobyreattirelet redficefl prEIc2 I\Iﬂualﬂmlopurafy ithe mﬂmbnocl)romtagrm.@n silica

tr | ve,th
ook GRS 70 RS E RS Rl AR RGOS, Rl Bee base of
thé\lHﬂ@ééxﬁﬂm&d (383 mb, 6%k yaen@) WetiveR e produsd ad it Hﬂl sal by dlssolvmg
room t enperature for 15 mn. Concentrate in vacuo

r Gl Cle andhizesting veithoesppesulneM Rekd digfbrdiathpn (ddmas FQV)’ to

pr%@tﬂ%ﬁ%%}’f% colfbbh EENpfE il mysple e Ry P = 02

(Mb2L)3Rnallykis Eﬂc’a fé’BCwHQoCﬂEgNﬁ) HEYEROE €, 27.54AH 3. By, P6§. Found:

réz@eege@i, g BLB%Es! ks 3078 A OIS Enhdmel e TS, 150, 7.60(am,
1H), 7.37(dd, 1H), 7.14(m, 3H), 3.74(m, TH), 3.62(d, 2H), 3.30(dd, 2H), 2.88(s, 3H),
2.36(d, 2H), 1.93(m, 2H)

Example 25. 2,4-Difluoro-N-(3-(1-methylpiperidin-4-ylamino)-4-
fluorophenyl)benzamide hydrochloride

el

HC1
Using a procedure similar Example 24 using 2,4-difluoro-N-(3-amino-4-
fluorophenyl)benzamide (Preparation 16, 452 mg, 1.7 mmol), 1-methyl-4-piperidone (384
mg, .42 mL, 3.4 mmol), 1,2-dichloroethane (15 mL), powdered molecular sieves 4A (1 g),
glacial acetic acid (306 mg, 0.3 mL, 5.1 mmol), sodium triacetoxyborohydride (900 mg,
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HHO NN~CH3 25 A nethod simlar to Exanple 26,
usi ng 4-fluorobenzoyl chloride, gives the title

W@ o005085300 as a V\/ni te solid (127 ng): naSS SpecPCTIBINOMS607
spray): nz/z = 328.1 (Mtl); Anal calc'd for
C19H23C1FNSOO 1 H2O Theory65-C 62.41; H 6.39; N,

1 R e TRt bt S Saipo b Ha g% vied) and e it
copRLARRAZREE dﬂuﬁﬁa&rﬁ-sﬂw})hﬂz/z Pipel I(MMHE%%%Q@@B@ nyl

) car boxam de hydrochl ori de H 5 A met hod

CioHmi s20-HE 1 Hefrp), 84-26; Hus b hgN ci:0 poupdiraSdrd8oly 5.36; N, 9.93;

'HME A el By e, 6SEERENT iy AR R Teh i 62(c

| | 61 Th C, 58.62;
P8l A PRI ysen et €

12.73. 10 Exanpl e 29 2- Met hyl - N- (3

BT S R ISP e R g,

hyﬁﬁjcﬁg)rﬁerret hyl benzoyl chl ori de, gl ves the title

conmpound as a white soI i d (32 : mass spectrum (i on
spray): mz = 4. )' H 1 8 (DMSO, ppm

10.02 (s, 1H), %ﬁ%\mﬁ 7 m 4H)Hc17 02 (t, J
= 8.1, 16.1 Hz 6. 6. 34

(d, J = 8.4 H, % 76 4Dc1(1;n 2H)’ 3. 11
(bs, 2H), 2.71 (s, 3H) 2.36 (s 3H) 2.29 (s, 1H),
2. OEC((mlpinQ H-I)methyl?ét}(?( mnir@pple@ampbmimidine triacetate (Preparation 18,

46'& d’légs (ﬁﬂnwﬁté)g)y and%ﬁz%lg 8'3 mL) s 1r an C()o?poew )Agc? 1ns|0\9a ery{]ghrporlde
(135 pL, 1.05 mmol), and stir at room temperature for 18 hr. Load onto a 5 g SCX
cartridge (mega bond elut, Varian). Wash resin with methanol, then elute product with 2
M ammonia in methanol. Concentrate in vacuo, and chromatograph on silica gel, eluting
with a gradient of 1-15% (2M ammonia in methanol) in CH,Cl,. Concentrate in vacuo.
Dissolve the purified oil (115 mg, 38% isolated yield) in methanol, add solid NH4ClI (21.2
mg, 1 eq) and sonicate the solution at room temperature for 15 min. Concentrate in vacuo
to provide the title compound: mass spectrum (ion spray): m/z = 290.2 (M+1); Anal calc’d
for C17Hy3CIN30-0.1 HoO: Theory: C, 62.31; H, 8.67; N, 12.82. Found: C, 62.32; H,
8.78; N, 12.56.

Example 27. 4-Fluoro-N-(3-(1-methyl-piperidin-4-ylamino)phenyl)benzamide

hydrochloride
F
CH,

A method similar to Example 26, using 4-fluorobenzoyl chloride, gives the title
compound as a white solid (127 mg): mass spectrum (ion spray): m/z =328.1 (M+1);
Anal calc’d for C19Hp3CIFN30:0.1 HoO: Theory: C, 62.41; H, 6.39; N, 11.49. Found: C,
62.13; H, 6.55; N, 11.14.
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CH3 A nethod simlar to Exanple 26, but not making the
HCl salt, using isonicotinyl chloride, gives the

w0 2aos@3epound as a yellow oil (30 ng): nasSS BEBUSIONND25607
(ion spray): mz = 310.0 (M+tl). WO 2005/ 035499
PCT/ US2004/ 025607 -67 Exanpb@ 31.
2,6-Dichloro-N-(3-(1-nethyl-piperidin-4-ylam no) phenyl
)benzam de hydrochlori de HHHCL d N N CH3 A net hod

Ex FoT deéydgé}%@ he?(§ o dﬁ%egbdﬁ%g te ggfboxmde

hydochlonidy: nmass spectrum (| on spray): MZ = 378.0
(MHl);  1H NMR 8 (DVMBO, ppm) 10.45 (s, 1H), 7.52 (m
2H), 7.22 (m 2 7.05 (t, J= 8.1, 16.1 Hz, 1H),
6.76 (d, J= 8.17F B3 ~8.1 Hz, 1H), 5.84
(d, J= 7.0 Hz, 1H), [B. 40 , 3.7( , 2H), 2.72
(s, 3H), 2.30 (s, 119, _N.69 (m 2H). 10
Exanpl e 32. CH,

i i sl e

iR L{Ehllp%gn& 8 M{Pk& Hﬁsﬁgie!’:ﬂr&:h YRIhQ 5‘%/9 %rmw (M+1);

gl ves etlt as a |te solid

Alﬁalca‘ﬂc’rmﬁ)r Cmikzscﬁ‘h@ct 0 BO( i TheospLags.62nHlz7.99:381 2182 Found: C,
_ : (DVBO, ppm)' 10.29 (s, 1H), 7.75 (m
58?%;&?:0%’1 :ﬁ@ 7.04 (t, J= 8.1, 16.1 Hz, 1 H),
6.77 (d, J—77Hz 1H) 637(d J=77Hz 1H),

5.81 J= 7. 1 3.40 10 (bs, 2H),
Exanipge é% 2- MgthylzNéﬁr((@e lpe;_vldg64ﬂﬁmlzpbphenyl)bfn%wde

npl e 33.
yHdepiig N- (3- (1- met hyl - pi peri di n- 4-yl ani no) pheny! ) - 2-
trifluoronethyl - 0 (Eiégnzam de hydr ochl ori de
F~-'/~, CF3 HJ

O
D-.

HCI

N

~CH,

A method similar to Example 26, using 2-methylbenzoyl chloride, gives the title
compound as a white solid (32 mg): mass spectrum (ion spray): m/z = 324.2 (M+1); 'H
NMR § (DMSO, ppm) 10.02 (s, 1H), 7.37 (m, 1H), 7.25 (m, 4H), 7.02 (t, ] = 8.1, 16.1
Hz, 1H), 6.82 (d, J =7.7 Hz, 1H), 6.34 (d, ] = 8.4 Hz, 1H), 5.76 (m, 1H), 3.40 (m, 2H),
3.11 (bs, 2H), 2.71 (s, 3H), 2.36 (s, 3H), 2.29 (s, 1H), 2.05 (m, 2H), 1.70 (m, 2H)

Example 30. N-(3-(1-Methyl-piperidin-4-ylamino)phenyl)isonicotinamide

ot

A method similar to Example 26, but not making the HCI salt, using isonicotinyl
chloride, gives the title compound as a yellow oil (30 mg): mass spectrum (ion spray): m/z
=310.0 (M+1).
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A nmethod simlar to Exanple 26, using
4-fluoro-2-trifluoronethyl benzoyl chloride, gives the
WO 2aos@39pound as a white solid (174 ng): NASBCT/US2004/025607
spectrum (ion spray): W 2005/035499 PCT/ US2004/ 025607

-68 mz = 396.1 (M+1l); Anal -€&lc'd for

C20 Cl 0..0. Theary: C,. 4 49:
Exgins < RohDicboiogy G L Eb R perdip- o g o bR e hgamide
h&ro@hﬂﬁ@' oro--(3-(nethyl-(1- msthyl pi peridin-4-yl)- 5
am no) phenyl ) benzam d% hydrochloride d C Dissolve

2,6-dichloro-N
- (1- met hyl - pi pe -4- yﬂ am no) nhenyl ) bergam de

hydr ochl ori de (Exam 40 mmol ) in 5 nL
of nethanol. Add § h aqueous

f or mal dehyde sol uf€l onQ( 600 N\AE}PG reaction
for 0.5 hr. Adj ust the 10 sol ution to pH"= 5 by the

L5 TS I LSRG U e
titlrcomp@as &Y White Sollll (PTXm) hadsd@ectfuiedon bsrag): net 61378.0 (M+1);

Varian). Wash the resin wth methanol, then renove the

"HNMRUE (DMSCh pem) 1843 /(srdEDafaR (mIRE Gl 32(m, ﬁéi)r 68b I(it, V8.1, 16.1

R 36l Mo gD B FEUF G Ml SR, £-TREr= 110, 3.40

(S OHYL3. DN(LRL 2R QITRt(6 AEEY;, 2B01( 1D 2.08 (cho2H), lL69 (m 21—1)
Concentrate in vacuo to provide the tithe compound:
mass spectrum (ion spray): mz = 392.3 (Mtl); np

BB S hafin:aipe 55%1.- Ragnbobhonyl-2 i Sporomatiyl-bonzamide
hytsbehlokiddr ochl or i de 20 I N N CH3 A nethod simlar
to Exanmpl e 34, using
4-fl uoro- N ( 3- (= hett
yl am no) phenyl am GIE hydr ocHI or| de (Exanple 27 ),
gives the title 2 ol i HC{ 102 ny):
mass spectrum (i on spray) y = (Mtl); np
76.1C. 25 Exanpl e 360 2- by N CH
N- (3- (et hyl - (1- et hyl - pi peri di n-4-yl)-anm®no) phenyl ) be

nz arg' %%tho*&ys%ﬁ&% %{iaglﬁle 26, using 2-trifluoromethylbenzoyl chloride, gives
the title compound as a white solid (147 mg): mass spectrum (ion spray): m/z = 378.1
(M+1); 'HNMR & (DMSO, ppm)'10.29 (s, 1H), 7.75 (m, 2H), 7.21 (m, 3H), 7.04 (t, J=
8.1,16.1 Hz, 1H), 6.77 (d, J="7.7 Hz, 1H), 6.37 (d, J= 7.7 Hz, 1H), 5.81 (d, /= 7.3 Hz,
1H), 3.40 (m, 2H), 3.10 (bs, 2H), 2.72 (s, 3H), 2.30 (s, 1H), 2.06 (m, 2H), 1.71 (m, 2H).

Example 33. 4-Fluoro-N-(3-(1-methyl-piperidin-4-ylamino)phenyl)-2-trifluoromethyl-
benzamide hydrochloride

F CF,
- q HCl
N N
SPR@
~CH

A method similar to Example 26, using 4-fluoro-2-trifluoromethylbenzoyl
chloride, gives the title compound as a white solid (174 mg): mass spectrum (ion spray):
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WD 2005/ 035499 PCT/ US2004/ 025607 -69 CH3 A net hod
simlar to Exanple 34, using
W@ 200810834b9 N- ( 3- ( 1- et hyl - pi peri di n- 4- PCT/US2004/025607
yl am no) phenyl ) benzam de hydrochl-ori de (Exanmple 39),
gives the title conpound as-68- white solid (25 ng) :

m/mSl >3 Slpéiti()a:gﬁélfeca&g Bt 20H22%11§4N_303(? g H20( Mli- heory: r&J 54.49; H, 5.26;
N@ﬂ URHRENG, %4(8'8‘9Hh5|56(N ggyhyl - pi peri di n-4-yl) -ani no)

phenyl )-2- trifl Uor onet hyl-benzani de hydrochi ori de
F- _,~, CF3 HHCL /N,, CH3AmsthodS|mIartoExarrpIe

T S R M LR RS ¢ 20

armgypa@myb@mm&wmﬁo&@ gives the title compound
V\,hlte solid (114 rrg) mass spectrum (ion spray):

rriz = 410.4 ( M+l 1113. 8C. I%@Iarrpl e 38.
I\I-(3-(I\/bthy|-(1 yl-ﬁlperldl nk 4-yl ) - aiH@o) phenyl ) - 2
-trifluoronethyl ; : dreth| oride HC1 CH3 A

- et hyl - pi peri di n€4- O
yl am no) phenyl) - 2-tri fl uor onet hyl - benzar ni3de

T e
hydtcthioride ZE}ﬂaIﬁINHJ 3}, 168nng,2D4(8ﬂ=mﬁﬂ9 inF¥ mbasfahéthamob8Add an excess of

2S,4S)-4-(3-(2-Chl oro-4-fl uoro-benzoyl am no% phenyl am
507 equezuﬁﬁxrmldﬁhxdepﬁ@mtl@nIﬁéoolubhua%ﬁtw the regetien fos 2 lbrut%ust the
2 / 52004/
NN T I e
angl Bﬁﬁﬂﬁrreddt@ﬁ fdr an%ﬂﬂmol’@ 180nr7 I@adwnto)a HRBCX cartridge (mega bond

eIto Nt Y obihatosin with Enethanol, dhen remove e prodict with 2M
NHs/methanol. Dissolve the resulting oil (153 mg, 98% isolated yield) in methanol, add
NH4CI (20.9 mg, 1 eq) as a solid, and sonicate the solution at room temperature for 15
min. Concentrate in vacuo to provide the title compound: mass spectrum (ion spray): m/z

=392.3 (M+1); mp 164.2°C.

Example 35. 4-Fluoro-N-(3-(methyl-(1-methyl-piperidin-4-yl)-amino)phenyl)benzamide

F
\@(H (|:H3 HCl
N. N
PR
C

A method similar to Example 34, using 4-fluoro-N-(3-(1-methyl-piperidin-4-

hydrochloride

ylamino)phenyl)benzamide hydrochloride (Example 27 ), gives the title compound as a
white solid (102 mg): mass spectrum (ion spray): m/z = 342.4 (M+1); mp 76.1°C.

Example 36. 2-Methyl-N-(3-(methyl-(1-methyl-piperidin-4-yl)-amino)phenyl)benzamide
hydrochloride
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(161 ng, 0.756 mmol) in tetrahydrofuran (5 nL). Add
acetic acid (52 L, 0.907 nmmol) 5 and sodi um

WO pocamsidexybor ohydride (192 ng, 0.907 mmol ) anBCEUBZ00&025607
roomtenperature for 18 hr. Heat the reaction to 45C
for 4 hr. Cool the reaction-0% room tenperature and
| oad onto an SCX col U(;I:Fl wi th nmet hanol. Wash the
colum with net hg ush V\/ltrcHgM amoni a in
met hanol , and copg in vaq\yo Purif§ by col um
chr omat ogr aphy ? 0B at®/ hexane) to
yield 161 ng (46% of £he | e c oynd. Mass 10
spectrum (ion spray): mz 46274 (ML), OHR,NVR 8
(ebC13, ppm 7.76 (m 2H), 7.20 (m 1H), 7.15 (m
1H) ,A Thefl®d(similaHp Exaniple 34 usihg 27méthfdzN-(BH)l ;méhyilepipetidin-4-

yl%%igg)gﬁer%ﬁ)beéz%dg ﬂ?glgrfgélror}iéelz t%?aﬂﬂ% g&i}) gxrflis éag) tl’(tﬁ%bg{g})und asa

i 4
WiiieR0liA2S nddmash <8 {?-((21014 ey %ﬁngg%%w%fi%er?l §ny

| am no) - phenyl ) - benzam de hydr ochl ori de D ssol ve

S, 4 4f| nzoyl atm ne) < phenylam
Eie S R R B BT B
tr1ﬁﬁ(516fneﬂi§l-b§@iaﬁﬁd@ﬂycﬁ&hldr$% my, O. 296 rmol) in 20

tol uene (10 rrL) Add p-tol uenesul fonyl chloride (152
ng, 0.798 mml) Fhedtt o 100 for 2 hr. Cool to
roomtenperature g oadionto a?ﬁe CX caliinm wi th

met hanol . Wash the . ||g§i amgl , flush with
2M ammoni a i n net hanol , jand cer@ in vacuo.
Purify by col um chroma?ogra (0%¥5%2HM NH3 in

nmet hanol / CH2C12) to WD 2005/ 035499 PCT/ US2004/ 025607

- 71 Airetlehdasmimdad to Emmplet k213 uhiylg AeftidroN-(Re ]S-aiethyb-piperidin-4-

TR TR HTACT TN (A

clzc;gi bh@d W’\/ﬂ Q%hd(\%gfi m%pﬁﬁésrsﬁﬂétfdn@ goﬁ Bﬁ@}’) m/Hi;.ZLIHaQR/Iﬂ) mp

7.21(t, J= 9 He, 18Hz, 2H) , 707(t J-90Hz
18.0 Hz, 1H), 3.83 (m 1H), 5 3.45 (m 1H), 3.20 (m
1H), 2.95 (m 1H), 2.18 (m 2H), 1.80 (m 1H), 1.65
Ex(aﬂ’jplel&& NJ(S-Z{MetI(}d (1dwethylgipdzidiB#dyl)-amindfienypiectrifluoromethyl-

beEZ nﬁ%}e%derl(l?g@e 4S) - 3- (1, 2-di net hyl - pi peri di n-4-yl amin
0) - phenyl) - fl uqQro- dq:enzam de hydrochl oride 0 HO H

HCl1

N

“CH,

A method similar to Example 34, using N-(3~(1-methyl-piperidin-4-
ylamino)phenyl)-2-trifluoromethyl-benzamide hydrochloride (Example 32), gives the title
compound as a white solid (125 mg): mass spectrum (ion spray): m/z = 392.4 (M+1); mp
84.5°C.

Preparation 58. (2S,4S)-4-(3-(2-Chloro-4-fluoro-benzoylamino)-phenylamino)-2-methyl-

piperidine-1-carboxylic acid tert-butyl ester
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G HN 10 D ssol ve
2-chl oro-4-fluoro-N-((2S,4S)-3-(2-nethyl-piperidin-4-y
WO a50849phenyl ) - benzam de hydrochl ori de ( Exapgi/@S884/025607
50 ng, 0.125 mmol) in nmethanol (5 nL). Add acetic
acid (22 L, 0.375 nmol) fol I-dked by sodi um
cyanoborohydrl ¢ge (11.8 ng, 0.188 mmol). Cool to OC
and add 37% f or g yde (11.2 L, 0.138 nmol). Warmto
room 15 tenper at and gtir for 18 hr. Add aqueous

sat urated sodi um bifcar d dichl or onet hane.
Separate organi c | gayeanan [ ack agueous with

di chl oronet hane (2 x i nmbi he organic
extracts, dry (MpSOH4), d ¥ ate in

vacuo. Purify by col um chr omat ogr aplpy (|0% 10% 2M NH3
i n nmet hanol / CH2C12) to yield an oil. ke the
hydrochl ori de salt by sonication with one equi val ent

), R I ARl i v

mg,rsﬂ.%@f) Magd&l@ -2- 11(6”&11132[94 o>€ki-b1ﬁihﬁiilﬁe—(l Q&ﬂfo@Slec adi@ mdrr-butfllester
(lél B, @ﬂﬁ gj.q}ol) tg‘galg%rofg;@ (531%)2 4}_(?4 acgp,g a01Q @%},J(J,? 907 mmol)
gl%dlﬁ tgﬁ(i&%b?gphygﬁd%éggz@g 0%@7 rm}loﬁ &31’8 g’tHéOmeemperature for

18Fhre ;Bha’atﬂnb m;ﬁ&ré to Cﬁ °C for 4 hfr I Cool the reac‘uor? to room)tem eratulre and load
4 or 0-4-f 1 uor o- benzoyl am no) - phenyl am

onti) G ol P R 250 G ORI P Fo OB LS S 2M

anﬁﬁ&ﬁﬁ in¥Re AR/ Qﬁ%@lgerﬁﬁé SRR %“;ﬁg_ g coMJﬁ§ﬁ5%§raphy

N- (3- am no- phenyl oro-4-t1 enzam
(0% Barctyl amtalq/h@(aﬁe) toyield 1@bmgr(#o%o) ofithe title compound Mass

SYGRI Gt giro srrérf%%i@l%ﬂﬁ& B iﬁ%@?bq"lax,.yp'a' 576 m, 260, 7.20 (m,
1H&.{1§%§9£§%‘7§% 3Kl acgﬂidJﬁ %tH @46@2542 SQLPZOYH) 420

oxy oro
(mQ 180, A. 82, 2190 3. 63 t(bs, 15K), 3@@@;1&&);@:0&@ &Hp,0r.65 q:a 23), 1.47 (s,
9I—§|e?? g(f1m§4 action to 45C for 4 hr. Cool the reaction
D'Z)’ 1 erature and load onto an SCX colum wth
nmet hanol . Wash the colum with nethanol, flush with 2M
ammni a in nmethanol, and concentrate in vacuo. Purify
Exgippleotd @r%@ﬁéﬂ%@ﬁbﬁ@s A82G92 aBehd pip¢ridin-4- ylalmm)-phenyl)
ﬂ%ﬁ] to yield 80 ng (23% of the title
npg%ﬁd’ﬂs@g@aelo spectrum (ion spray): mz =462.4
(Mkl) 1H N\R 6 (CDC13, ppm) 7.76 (m 2H), 7.20 (m 1
H, 7.15 (m 1 HE (mlH) 6.70 (d, J = 7.6 Hz,
1 H, 6.40 (d, J = 1H, 4.20 (m 1H), 3.82
(m 2H), 3.67 (bs, ] Qo}{dn 1H), 2.00 (m 2H),
1.65 (m 2H), 1.47 (dc, )

._,

\‘\\

Dissolve (28,45)-4-(3-(2-chloro-4-fluoro-benzoylamino)-phenylamino)-2-methyl-
piperidine-1-carboxylic acid tert-butyl ester (Preparation 58, 137 mg, 0.296 mmol) in
toluene (10 mL). Add p-toluenesulfony! chloride (152 mg, 0.798 mmol) and heat to 100
°C for 2 hr. Cool to room temperature and load onto an SCX column with methanol.
Wash the column with methanol, flush with 2M ammonia in methanol, and concentrate in

vacuo. Purify by column chromatography (0%-15% 2 M NHj3 in methanol/CH,Cl,) to
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15 Exanple 41.
2-Chl oro-4-fluoro-N((2R, 4R) - 3-(2-net hyl - pi peridi n-4-y
wo acseuIphenyl ) - benzam de hydrochl ori de Di sSPCT/®@S2004/025607
(2R 4R) - 4- (3-(2-chl oro-4-fl uoro-benzoyl am no) - phenyl am
i no)-2-met hyl - pi peridine-1-¢krboxylic acid tert-butyl

viglapheie Mahs DRI IdeoRl M abnior oy MieB e g S smmonium
chiBide Ui kSR AP Inb1ARM 6 i%‘ld 9 Hfgo(%%) ke fhe%ltfércorrﬁ%ﬁhd t Mlass

roomtenperature and oa an” SCX col um “w t

spaahm(mh spw)s Im/z t=|é2 d:QMtlﬂm ' WMR8 (DG, ppm)shm/(s, WH), 7.49
and concentrate in

(HPQH)WZW ol 1@#%%@0@%6%& (9@%}{?0% @HZNI-E)>|3r§3 (m, 1H),

t I k
'ﬁﬁ?’o?ﬂ’ o?ib%g’ shP tzogbsyéﬁlé grl{l6 ? |83 h @n@ err?t’ 1), 1.20
(daf =@, 34, 2fp 2RPCK(dedd). di ssol ved in net hanol to yield

40 mg (39% of the title conmpound: mass WO 2005/ 035499
PCT/ US2004/ 025607 -73 spectrum (ion spray): niz

( Qro NRS$3( 1Qgth 1 idln-48/14r%in enyl)-4-
B Ay G P Gy aetikich )1 SinpF Phony)
ﬂt{oo:o-bgnzagn@h}zdroci@or@;iem 1H) 3 83 (m 1H), 3.45 (m

111), 3.20 (m | H, 2.95 (m 111), 2.18 (m 2H), 1.80
(m I H, 1.65 (n 1.20 (d, J=6.6 Hz, 3H); np
182-5C. 5 Exanpl e
2-Chloro-N ((2R, 4R odi net hyl - pi peridin-4-ylanmn
0) - phenyl ) -4- fl uoro-penzam diClh rochl ori de F HN

Di ssol ve Cl HN N,,
2-chl oro-4-fluoro-N((2R, 4 th I-plper|d|n4y
| am no) - phenyl )- 10 benzam de ydr bl B« de (Exanpl e

41, 30 ng, 0.075 mmol) in nmethanol (5 nL). Add acetic
aci d)isécﬁvél cBloZ28-fawed-N-({(2$, |4S)%@424myethydq11pm‘ldm—4-ylamino)-phenyl)-

begmgo B0 rysﬁfe'ng%@z@@l B, 5D mig Lok RGP IE PyghR0L B Fhohd
ackBIRSY M HE ¢ onalfsﬂo h fgﬂéwé@wf‘godnﬁﬂ% &H)%Sfbgzdﬁ&é @ﬁ%tﬁg 0.188

sodi um or orret ane parate

mebPAT o] tRYE ardindlld8Ts ReiaklghRRYS 1.1 0di38 lﬂnﬁb VBV 1810 room
(2 x 15 25 nL Combi ne organi c extracts, MySOH4) ,

tompprmiie aadeirgon ok rAg%jeaquﬁowu@atwba@dw e ML
dl§lﬁ5 ttl%l%r asglya'{ég 5?538.}1013% g!ﬁgc%t?or : @Jﬂe%ﬂg %%&&gﬁmfeﬁlane 2x

an ol e sal
258mnp cabmeﬁlemgdmmeraetgmtywsomfﬁmmd icomoentrhierii decuo. Purify
sol ved

by co umn chromatography (0%-10% 2M NHj3 in methanol/CH,Cly) to yield an oil. Make
the hydrochloride salt by sonication with one equivalent of ammonium chloride dissolved
in methanol to yield 28 mg (54%) of the title compound: mass spectrum (ion spray): m/z
376.2 (M+1); 'HNMR & (D,0/DCl, ppm) 7.71 (s, 1H), 7.90 (m, 3H), 7.16 (m, 2H), 7.02
(m, 1H), 3.82 (m, 1H), 3.48 (m, 1H), 3.12 (m, 1H), 2.98 (m, 1H), 2.68 (s, 3H), 2.15 (m,
2H), 1.83 (s, 1H), 1.72 (m, 1H), 1.20 (d, /= 6.3 Hz, 3H); mp 91-4°C.

Preparation 59. (2R,4R)-4-(3-(2-Chloro-4-fluoro-benzoylamino)-phenylamino)-2-

methyl-piperidine-1-carboxylic acid ferz-butyl ester
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in nmethanol to yield 21 ng (68% of the title
conpound. Mass spectrum (ion spray): mz =376.4

wQ oE)p3s4p 159- 62C. 20 Exanpl e 43. PCT/US2004/025607
2-Chl oro-4-fluoro-N(2-fluoro-3-(1-nethyl-piperidinyla
m no) - phenyl ) - benzani de M x72-
2-f|uoro-N—(l-npthyI-piperidin-4-y|)-benzene-1,3-diam
ne (Preparation 25 (0.08 g) and
2-chl oro-4-fluoro ylochl oride (83 ng) in
1, 4-di oxane (5 nL) Jandtheat ah reflux for 2 hr.
Partition the reactdlofNg » veen et hyl acetate
and saturated saturated § | , dry over
anhydr ous sodi um sul f at e \& ify on a WO
2005/ 035499 PCT/ US2004/ 025607 -74 sill \§£;e| col umm
(10 g) (dichl oronethane-2M NH3 in nefhanol gr adi ent)
to give 0.106 g of the title conpound (78@6yie|d)

mas PDisgted N%&ﬂlﬁ&pﬁ&i}@)‘l—cglﬁ@4ﬂﬁ&kéﬂhﬁdé@r%tmn1 200
mé,|.(b7567ml}_@1) g, (&1} -me;hjdgi ()%mgl,pff:lﬁhnej ql_%bo AT amﬂpgrt—butyl ester

(1?1031% éqggdm%@ ip 2 rZh@d%(%u fysHP gi’d(dfﬁceﬁ%még%g? 8%67 mmol)

and H&)dmﬂa taace(tmyb%whydﬁhégga\ﬁeg ol 7hemanmnd 8tit &t rﬂﬁhh&ﬁpéramre for
add 28 nmL of in ether and _evaporate to giv

1§ ks H%h@e HSAgHOR m 4)?°Ccfoaé ihg Sapkthe psagtien to ream temperature and load

%gﬁ?&oqu‘{l? Waslil Hg/el CO%JIIH%% PNII%LI tﬁanql ﬂush Wlth) 2M

ammqtie iy methareiz amd dﬁlcétﬂrate irlaaztuo Purify by column chromatography
2 %345?) g‘g%yw it h %ﬁg?)étf%lygcﬁég &L&g%)o%ﬁ]et tif;leyclorrip%%g erggs_s

o ARt é‘% SHERAOH: 1 HOUAE DOl 7y 20,720

(1, GEILT. D (1] my 761 Oviind, ED)EA. ’Vfa(d;)l]=(’56 iz) 1HNb. 4@ 18 4Hz, 1H),

+ FrGmadn: srehme 2 o 1 3o dr) HOEHR e 185 T 4B, 147
(Jg’i{)t’fgzqf(ng heptitle conpound: mass spectrum (electric

ay) "’z £ 394 (Mr1): 1H NMR (CDC13): 8.29 (br d,
7.94 (t, 1H), 7.81 (dd, 1H) 7.18 (dd, 1H), 7.05

Ex%ln{k)éez{g %o@o%p ggdrf) M(QMIQ)S %%n glﬁa-pggoudlniﬁ-y&npﬁg))-phenyl)

bedkAmidd hgdroemzaad de i s dissolved in nethylene chloride
and 0. 185 niL of 1@ HC1 in

0
HCl g

U™

Dissolve (2R,4R)-4-(3-(2-chloro-4-fluoro-benzoylamino)-phenylamino)-2-methyl-
piperidine-1-carboxylic acid tert-butyl ester (Preparation 59, 119 mg, 0.258 mmol) in
toluene (5 mL). Add p-toluenesulfonyl chloride (152 mg, 0.798 mmol) and heat to 100°C
for 3 hr. Cool to room temperature and load onto an SCX column with methanol. Wash
the column with methanol, flush with 2M ammonia in methanol, and concentrate in
vacuo. Purify by column chromatography (0%-10% 2M NHj3 in methanol/CH,Cl,) to
yield an oil. Make the hydrochloride salt by sonication with one equivalent of ammonium

chloride dissolved in methanol to yield 40 mg (39%) of the title compound: mass
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20 ether is added and evaporated, dried in vacuumto
give its nonohydrochloric acid salt. Exanple 45.
WQ@ 2005033009 f | uor o- N- (2- f | uor o- 3- (et hyl - ( 1- net hpCF/psmes/025607
di n-4-yl)-am no) - phenyl)-begfanide 25 Heat a mixture
of
2-flugro- N net hyl - N- fi I eridin 4y|) benzene-
spgctsnn Gpvgeres) P8 8. b Vsl R gL P 778 G 16D, 7.49
r| ( [
ol A1 LSS PRETRH PO 5 (RSO IR g g0 o 1)
3.4\‘3 (oh, 17D} BlaDQin (H),1.95 and Hp2ad8¢m, 2H),3B30 @) 1HMN1 QOng), 1.20
After sh. with rrethanol elute the product with 2M
(AN 6 ZdDh Bl 82 %&%porate and purify on a silica ge
colum (4 g, solvent di chl or onet hane- 2M WO
2005/ 035499 PCT/ US2004/ 025607 -75 NH3 in met hanol,
Exgurrgpdé 4t 3-ChdorgiN-€(2844 Rog3 -0t ,2 tdivaethiy k- piperidingdeylmahinoyadenyl)-4-
spectrum.(el ectric.,spray) in/fz = 396 (M-l); 1H NWMR
I l%ﬁ?‘ihlori% 7.84 (br s, 1H), 7.05 (m 1H),
6.79 n1 3H), 3.48r(d , 3.16 (m 3H), 2.91 (br d,
2H), 2.74 (s, 3H), 3H), 1.97 (m 2H), 1.84
(m 2H), 1.72 (m 2H3 %sol ve the benzanide in
methanol (2 mQ add 1N HQ ifetler (0.24 ni),
evaporate to give its moNo> ocht'oryt acid salt.
Exanpl e 46. -
2,4-Difluoro-N(2-fluoro-3-(nethyl-(l-methyl-piperidin
- 4- Vbikscve 2.ehtord BEidkd-NOGDR %@e(ZNnétol-ﬁl pBi§dia-4Hbeeh)-phenyl)-

simlar to exanpl e 45, using di fl uor.obenzoy

begrnaidp hﬁdrgphle@de fhrample # b 30anpAME mmebdn spsthanolith mL). Add

acl ‘i"‘%a?c‘ici Qgﬁgf‘ %{f‘;ﬁgmmgﬁzﬂl 3084 §y'\"i{%1d}mg %g%%moﬁac%?&e?’ ¥ 1pe. 0.113
mfélmgo 'Co'ﬁ') to (ﬁ’Cgaﬂld(dalH 3]7 % forﬁaﬁzm(d@ é6 ]7EL|)L 0. @3%@1}‘ V&ﬂn to room
temiaamtuie aai s(tmfom hr ]AdZ]ZacﬂJEm(smatlﬂmd kdzdumg bacan’t&niatmhnd

dlﬁg@f)%%ﬁ}ata% gg%/g%n}gﬁg{% a 3gtrr 2 Ia%}eﬁ%g.% g?th_ré?og)?oromethane 2x
25 1ES.[Whmbike %Féaﬂifd LD 9] (GOU), IHRATanEkodchire@iaen Purty

{- 4- fluoro-benzam de
by column chromatography (0%-10% 2M NHj; in methanol/CH;Cly) to yield an oil. Make

- the hydrochloride salt by sonication with one equivalent of ammonium chloride dissolved

in methanol to yield 21 mg (68%) of the title compound. Mass spectrum (ion spray): m/z
=376.4 (M+1); mp 159-62°C.

Example 43. 2-Chloro-4-fluoro-N-(2-fluoro-3-(1-methyl-piperidinylamino)-phenyl)-

F
H F H
QYN N
cl O \Q\l\

Mix 2-fluoro-N-(1-methyl-piperidin-4-yl)-benzene-1,3-diamine (Preparation 20)
(0.08 g) and 2-chloro-4-fluorobenzoyl chloride (83 mg) in 1,4-dioxane (5 mL) and heat at
reflux for 2 hr. Partition the reaction mixture between ethyl acetate and saturated

benzamide

saturated aqueous NaCl , dry over anhydrous sodium sulfate, evaporate and purify on a
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Cl 0 Heat a m xture of
N- et hyl - 2-fl uoro-N- (1-net hyl - pi peri di n-4-yl)-benzene-1

WO 300508309 ne ( Preparation 27) and PCT/US2004/025607
2-chl oro-4-fluorobenzoyl chloride (23 ng) in
1,4-dioxane (5 nL) at reflu¥for 1 hour. Dilute with

il rvm b it omabags SHONE i P Etient) 8 dive 0.106 ¢

of MR (BN mpdMaRPEea HRId) oAby ewﬁn%@ntspfagg 159 mmr(ﬂ/m) 'H NMR

mass spectrum(el ectric sp Purif

(DGRBS it P 70 VD) L8 s 1), 71 GcAGaiBe 769K 01ED, 7.00
(63768 o5 T4 THb s O 5 PG @ (R A s A7 i D 213

(nd, D) .65 gth,) 21801 52 Xm ,2BNY | ) - benzam de WD 2005/ 035499
PCT/ US2004/ 025607 .- 76- Cl Combj n
5-f |Qﬂ@$crbvq\thﬁb@wnu¢@c inmethanp)y adé.%lin&i of 1N JGLlip etherprd

oGS L PLABRAAL AN, 2 o8k 036 g. 0,15 M)

uor o-"benzoy oride (0.044 g, 0.23
Exarmple 44 n2k-Chlote-defhane-N-2-filidpro-B{hethplad -iethyl-piperidiht 4431)-amino)-
Afteg 3 hr, cool to anbient 5 tenperature. Load on a
h %tPZ@Wi*Fle(lO g), wash with nmethanol, elute with 2M
amoni a- met hanol . ¢ i
(100% the title co flree base. Dissolve

this material in di chiorgmbirhgeN ) and treat with
1M hydrochl oric aci dk (Omt, 0.15 mmol ).
Concentrate to give t%etltle conpo >~ as a brown'
Boa 2 it NREH 3T R RS n el S
(PRepa@tion 28, 4408g) With 2-chlofodrfluckbhenzdylZh(drde 4 mg¥ irl 1 @rdioxane (5
1 H, 6.8 (s, 1,|—?, 6.7 (m-1H, 6.2 (m 1 H, 3.5
mlg)at raflyy foréhg Piliteshg reastiqn mixturg wif hmgt(hgn 145 m]’@ d lgadjon a

SECEelah 487 s S tionhn o Bins e YEardieg AT

mstha:rioll avaparatetagped348g of the title lcbmpbmgl: cmas;scsperdﬂma(eéectnc spray)
SRR ot SSHE e PO SRS, 6 1 0. 71 o 1, 71
(dd, 1H), 7.05 (m, 2H), 6.77 (ddd, 1H), 3.15 (m, 1H), 2.72 (s, 3H), 2.26 (s, 3H), 1.96 (m,
2H), 1.83 (m, 2H), 1.70 (m, 2H). ,
The benzamide is dissolved in methylene chloride and 0.185 mL of 1IN HCI in

ether is added and evaporated, dried in vacuum to give its monohydrochloric acid salt.

Example 45. 2,4,6-Trifluoro-N-(2-fluoro-3-(methyl-(1-methyl-piperidin-4-yl)-amino)-

F F
H Moo
N N

F O \Q\l\

Heat a mixture of 2-fluoro-N-methyl-N-(1-methyl-piperidin-4-yl)-benzene-1,3-

phenyl)-benzamide

diamine (Preparation 22, 60 mg) and 2,4,6-trifluorobenzoyl chloride (59 mg) in 1,4-
dioxane (5 mL) for 2 hr. Dilute the reaction mixture with methanol (5 mL) and load on a
SCX column (10 g). After wash with methanol, elute the product with 2M NHj in

methanol, evaporate and purify on a silica gel column (4 g, solvent: dichloromethane-2M
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492- (3- brono-mass spectrum obs. m z thiophene)426. 14,
Calc'd nmfz 426.06; np 175-180C. 1H NMWR (CDC13): / S
WO 2@583¢4bs, | H), 10.3 (s, 1H), 7.9 N N (d, 1HCT/USB04/025607
(d, 1H), 7.0 (m Br 0 N2H), 6.6 (d, I H), 4.0 (m 1H),
3.5 (m 2H), 3.2 (m 2H), 2-75F(s, 3H), 2.5 (s, 3H),
.2 2H), 1.8.(m. 2H). 502-chl oro-mass, spectrum
NG l%gf}“%n(ﬂh%fﬁéiﬁ%t‘)%’ &lé’i i h imgpidg tHIp P omg g 355 s speptrum (electric
2 1
P 28 PP BB (CrseLE 7ehd @ g)5@84 (o T . 1H).
6. To(mBIDC3 . 486d.967), 81,165mng) &9]9(1@6 B 2f’I4J(®r3H);ﬁs?s7 (s 3H), 1.97

856 LETtm A, 1o RuB Y poors e el o 6 for N |
NCZQDQM@%M]M Iﬁetthd}lgé'k %&)K’dd I-N }ﬁ:l@ﬁ ethk (0.24 mL),
10. 28. FFound: C,

evsmawt@lgmeutsrr@orrm@@r@q@wtqwd satbtbs m{z phenyl 378. 25;
calc'd mlz 378.17; np WD 2005/ 035499 -78
PCT/ US2004/ 025607 F 175C;, Analysis calc'd for

Example 46. 2,4-Difluoro-N-(2-fluoro-3-(methyl-(1-methyl-piperidin-4-yl)-amino)-

F
H F
N N
Y T

Using a method similar to example 45, using 2,4-difluorobenzoyl chloride gives
the title compound: mass spectrum (electric spray) m/z = 378 (M+1); "H NMR (CDCls):
8.67 (br d, 1H), 8.21 (m, 1H), 8.00 (m, 1H), 7.04 (m, 1H), 6.94 (m, 1H), 6.77 (m, 1H),
3.17 (m, 1H), 2.90 (br d, 2H), 2.75 (s, 3H), 2.26 (s, 3H), 1.97 (m, 2H), 1.84 (m, 2H), 1.72

(m, 2H).Using a method similar to the above example, provides the mono hydrochloride

phenyl)-benzamide

salt.

Example 47. 2-Chloro-N-(3-(ethyl-(1-methyl-piperidin-4-yl)-amino)-2-fluoro-phenyl)-4-

fluoro-benzamide
F
Q\NH A
N N

Heat a mixture of N-ethyl-2-fluoro-N-(1-methyl-piperidin-4-yl)-benzene-1,3-
diamine (Preparation 27) and 2-chloro-4-fluorobenzoyl chloride (23 mg) in 1,4-dioxane (5
ml) at reflux for 1 hour. Dilute with methanol (5 mL), load on a SCX column (10 g),
wash with methanol, elute the product with 2M NH3 in methanol, evaporate to give the
title compound: mass spectrum (electric spray) m/z = 408 (M+1). Purify further by HPLC

to give the di-trifluoroacetic acid salt.

Example 48. 2-Chloro-4-fluoro-N-(3-fluoro-5-(methyl-(1-methyl-piperidin-4-yl)-amino)-
phenyl)-benzamide



10

N NC20H22F3N30.2.38 HC1: C, F o N~ 51.75; H, 5.29;
N, 9.05. Found: FC, 51.81; H, 5.14; N, 8.95. Exanple

W® 3005/035499 PCT/US2004/025607
4- Fl uoro- N- (3-fl uor o-5-(1- et hyl - pi peri di n-4-yl am no) -
phenyl ) -benzani de dihydroch76ride salt F 5 Add
slowmy 4-fl uorob&nzoyl chloride (403 ng, 2.54 mmol ) to
a solution of 5 O %lnzem& 1 -di am ne

(Preparation 32 320 in triethylam ne
(514 ng, 0.71 L, 5 ) 0 nm) at OC
Stir the mxture overnig gradqualty raise to
€acti oW th 0. 1N NaCOH
ture with ethyl acetate

roomtenperature. Quench the

solution, and extract the m

three tinmes. Conbine the organic |ayers and wash 10

wi t HCembine étfhwrweﬁb’ll-iﬁ-(bmeﬂldl-ylponém-%]a%nzenm1I 3-diamine

RS L Pty 3 S o g 0084503

m#rbl)na dgt-aé:emnk (2 BEY R Shd Bbat @breflaX IAFBr § B ¥olab ambient
N- ( 3- am_no- 5-f | uor o- phen I)-4 f1 uor o- benzam de.

temperaivie I{OH@ oR @o%X b il 6&).(#Eb vith methawplnetste)with 2M

P g EAE L i B0 1 o
frde(hage. Pissohke thisdnaterdliin divhilodorheihéna, mD) Ahl tdat withSM
hdenlstic 2SR Sthek (i s OrigSHmoby prcspiie 1o e SRS compound
as Qb%‘ﬁﬂ pbREert ﬁ%ﬁtréé?)‘?utmntrﬁassQgédﬂuﬁ?%ssﬂl!/%‘%QQM%e ol

emxturevvl Cl2 three tines
39ér163ﬁ,| HNI\/QSI é@EC_Igdmfyfr@)case Na® @041 HY, 717 @n, 1&Hd7.2 (m, 1H), 7.1 (m,

b TR G EL 25 S s Gl 2P sthods e 3. 23

334 et bEmAl.9 (1, R CH20m, pyvi des 434 20 ng (82% of
thefree base of the title corrpound Free base: nass
spectrum (ion spray): niz 346.1; 1H NMR (CDCL13,
ppm:, 7.86 (m 3H), 7.14 (t, 2H), 6.88 (s, br, 1H),
6.60 (dt, 1H), 6.10 (dt, 1H), 3.79 (d, 1H), 3.24 (m
1H, 2.78 (m 2H), 2.31 (s, 3H), 2.17-2.03 (m 4H),
1.42 (m 2H).Dissolve the free base in nethanol and
add 2 equivalents of 1 NHO in diethylether. Renpbve
the solvent and wash with di ethyl ether. Renove the
solvent to 25 obtain the title compound:

Di - hydrochloride salt: Anal cald for CL9H21F2N30. 2HCL:
C, 54.55; H b5.54; N, 10.04. Found: C, 54.58; H,
5.45; N, 9.84. WD 2005/035499 PCT/ US2004/ 025607 -79




Exanpl e 54.
2,6-Di fluoro-N-(3-fluoro-5-(I-nethyl
W e)o50b=ny| ) -

Using nmethods simlar to exa
2, 6-di fl uor obenzoyl

benzam de di hydrochl ori
l e 53,

chl ori de7{-448 ny

- pi peridin-4-ylam
de salt HPCNUR2005025607
usi ng

2.54 mmol ) gives

515 ng (56% two-step yield) of thefree base of the

title conpound.
to that described in Exanpk

Using a salt formt

ion nethod simlar

eloles the title

conpound: Free base: mass spectrum (ion spray): mz =
364.1 (M+l); 1H NWR 13,  ppm: |7 63 (s, br, 1H),
7.55 (m 1H), 7.40 ( 7.13 ( 2H), 7.02 (s, br,
1H), 6.67 (dt, 10 1H) N 9 (m | H),
3.41 (m 1H), 292(r‘r®12 , 2 (s, N.2.22 (m
4H), 1.60 (m 2H). Di-hydrochl6ride salt:™> Anal calc'd
for CI9H20F3N3O. 2HC1: C, 52.31;FH, 5.08; N, 9.63.

Found: C, 52.65; H 4.96; N, 9.44. Exanp

| e 55.

2, 4, Biny inbthods simitat B Etanaple 48.-thd follewiing cqnpamids are-ptepdred,

henyl de chloride salt F, F H
1S°ﬁ?tﬁ‘§]m)t%$ ‘ﬁﬁtﬁéﬂ%n@?#?%ﬁoqcoa%ﬁ l e 53, using
14, 6-hk1 TTuprobenzoy§eih@r1 de (494 ny, 2. 54 ma@ml)
|ves 525 ng| (54% two-step yield) of] thefree base of
the titI e corrpound Using a salt forrmti on met hod
49o| f | to—that—desecribed—in I:Aallpl 99 'ubct
eq B e gi ves obt ai n them?sistsp Aﬁ%%
Fi %%f%’@ mass spectrum (ion spray)|:4%ei mp
(M1); 1H NMR %gcm pprr) 7 87 (s,| We; 89 %N%R (GDCl):
bl, 1H), 6.7 , 4 (m 1H) 1063 s, H}IO:M)S 1H)79
3,80 (d, 1H)| m| @HID, 2.33@., {H), 7.0 (m,
3H), 2.16- 2, @ ( 4 n}\] I)2H), 6.6 (d, 1H), 4.0 (m, 1H),
Mono- hydr ochl ori de“sal t= Anal d 3.8(m, 2H), 3.2 (m, 2H), 2.7
Cl19H19F4AN3O- HA - 2O C, 152. 36; H, 5.|Q8; 3H§,,2$ ®48H),2.2 (m,
Found, C, 52, 71; H, 4.78; N, 9.62. 252H§X@rgq 256
2 6-fruoro- N(3-fTuoro-5-(1- gL ¥ &n%[ |O%r},-1/§-
5Oyl (gnmé n%r? phenyl ) - benzam de di hydr oghl ori gle sa WO
20phe35499 |PCT/ US2004/ 025607 376.1613, calc’d. m/z
| 376.1592; mp 170-175°C;
N N\G Analysis cale’d for
¢ o NS | CaoHayCoFN30-0.5H,0: C,
E 57.01; H, 5.98; N, 9.97. Found:
C, 56.96; H, 5.92; N, 9.96
51 | 4-fluoro- mass spectrum: obs. m/z
phenyl 360.1890; calc’d m/z 360.1887;
F l mp 175 °C; Analysis calc’d for
N N\G CaoHsF2N;0-1.35HCI: C,
© NS | 58.78; H, 6.01; N, 10.28.
F Found: C, 58.73; H, 5.95; N,
10.24.
52 | 2,4-difluoro- mass spectrum: obs. m/z
phenyl 378.25; cale’d m/z 378.17; mp
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-80 d 0 Qe ' _~N_ F Using nmethods simlar to
exanpl e 53, using 2 chl or o- 6-f | uor obenzoyl chl oride

WO 4968/088399 2. 54 mmol ) gives 667 ng (69% t wo- st epCYUS100)/025607
of the free base of the titlg conpound. Using a salt
formati on method similar to-{dat described in Exanpl e

t t I o oH hnl Ev oo bacao

)U 7 = ISéO OU( U@BC;&J{%K@S calc’d for

[ ml V-es E t

4 3 ~J C

T
spectrum (ion

CDC13, pp
(1H), 6. 92'0?)3 \ﬁ( WEN%@@@HJ)H <
3/83 (d, 1H) 521|—§5 R 529; 8 9.05. Found:

311), 2.20-2 06 (m 4H), g 1.55 (n1 2
Dil- hydrochl ori de salt: Anal calc'd fF%’5L815H’5144N’&95

CI9H20C FZN30. 2HCI. 0. 4H20: C, 49.61; H 5.00; N,

9.14. Found: C 49.27; H, 4.55; .N, 9.08. 10 Exanpl e
Exgmple 53. 4-Fluoro-N- (3- -fluoro-5- (l-methyl—plperldln- -ylamino)-phenyl)-benzamide

| uor o- N- (3-fl uoro-5-(1-nethyl -pi peridin-4-

dﬂydgE%E dbﬁﬁ&nyl)- benzani de di hydrochl oride salt F. O

F Using nethods Bl ar to exanple 53, using

2-chl oro- 4-f 1 uor obe d—hl ori dé{ 15 (490 ng, 2.54

nmol ) gives 654 ny é of the free

base of the title conp A Us ng a salt formation

met hod simlar to that scriféd in anpl e 59 gives

the title conmpound: Free basefp nmass spectrum (ion

spray): mz = 380.0 (M+1l); "H NWMR (CDC13, ppnm: 7.82

( m Kdd) slowly24f1(6kdberzoid) th(Yhdb7(4()3TIngJ. Bl)54 rﬁm@I) tq 8 soltion of 5-

6. 60
ﬂuepﬁ-bqqu)ene i%%a@;ﬁe (g]‘_qsparagoggg (’SgO n‘gg,b? 542111213 )2n gge}_gy}?mme](SM
r 0

md L 8% FOP bR SR YT O e i e SYiighe g

graluaBy rédtsudoord, terﬁpl:raltﬁxe KQuehicls the hct@n3@th EINME@H solution, and

oxB 355 Vo200 Q39098 DT S2004 028007, 583 SR 58 waeh

wittr $alnfc@ NYCOTBbINMbn, Nk &VdleaQSbL;, filter and concentrate to give a solid.
pi peridi n-4-yl )-benzene 1, 3-di am ne (y@efgartl on 31, 200
L

Pugify by clgoswtagsinbyi(@hcd grlclwinmelh 23 ylagsiate it hewages) gives
37| oYL A5y 0: 5 BBl 428 b Ve T

ure s
Combine the above benzamide (379 mg, 1.53 mmol), 1-methyl-4-piperidone (345

mg, 3.06 mmol), THF (1.5 mL), 1,2-dichloroethane (15 mL), molecular sieve 4A (0.7 g)
and acetic acid (276 mg, 0.26 mL, 4.59 mmol). Add sodium triacetoxyborohydride

portionwise and stir the mixture at room temperature overnight. Quench the reaction with
0.1N NaOH solution, extract the mixture with CH,Cl, three times. Combine the organic
layers, dry over Na,SOy, filter and concentrate to give a crude residue. Purify by
chromatography (silica gel, eluting with 5.5% 2M NH3-methanol in CH,Cl,) provides 434
mg (82%) of thefree base of the title compound: Free base: mass spectrum (ion spray):
m/z=7346.1; 'TH NMR (CDCls, ppm): 7.86 (m, 3H), 7.14 (t, 2H), 6.88 (s, br, 1H), 6.60 (dt,
1H), 6.10 (dt, 1H), 3.79 (d, 1H), 3.24 (m, 1H), 2.78 (m, 2H), 2.31 (s, 3H), 2.17-2.03 (m,
4H), 1.42 (m, 2H).Dissolve the free base in methanol and add 2 equivalents of 1 N HCl in
diethylether. Remove the solvent and wash with diethylether. Remove the solvent to
obtain the title compound: Di-hydrochloride salt: Anal cald for CioH,:F,N30-2HCI: C,
54.55; H, 5.54; N, 10.04. Found: C, 54.58; H, 5.45; N, 9.84.
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diluted with 10% acetic acid/ nmethanol (0.5 nL). The
resulting solution is directly applied 5 to a 2 g SCX

W@ 008/08549Af t er t horoughl y washi ng wi t h net hanoPCT/UR®04/025607
colum is eluted with 1M anmoni a- net hanol and the
eluant is concentrated and fltther purified by high-
t hr oughput nass gui ded chromat ography. The conpounds
are characterized by chromatography using a

heny Mlﬁﬁﬁomhg UoFRHQE a1 1§@rﬁﬁm,ylaan§lo)cpﬁély1)

c using a 10-90% sol vent B gradient in 4.5 m

bepkranide dibiydenehlondesald. 1 % trifl uoroacetic 10 aC| d in
wat er and solvent B s g 1% trifluoroacetic acid in
acetonitrile. The edyge is epeated in paralle
for Exanples 64-71 t INICt U e
58F2, 6-Di fluoro-N-(3-fl fioro
met hyl - N' - (1- met hyl -fpi p@ri d .54<giNat F 0 TN C
~254 nm We 4- yl)am no)phen I)benzam' de378 (M+l). F
59s |1 3-Chloro-N-(3-fluoro-5-(N -

met ?%%%Nneﬁ“%dﬁ% EP‘%%I%%‘ d5§] ls&%@ é:\)fdﬁﬁoro%ehzc%} Kdridl fhasg

mgl,D)Mﬁ@l})g‘i%syﬂ 1)5t1hg (996 neasied §icbdfof thdfree base of the title compound.
F2,4,6-Trifluoro-N(3-fluoro-

Using:a $#fi ﬁormatlc(qmﬁ%rpﬁ §1mlia£ 69 thet %‘:SPE‘P&OC‘ igi I N%Nw givossthe title
cogi%}g%%(zﬁ ?l adeMi sﬁébt}*@ﬂ“gbg)sgﬁ?%%& bepyzaninvi®1); 'H NMR (CDCl,
ppm): 7.63 (s br, 1H), 7.55 (m, 1H), 7.40 (s, 1H), 7.13 (t, 2H), 7.02 (s, br, 1H), 6.67 (dt,
1H), 6.24 (dt, 110, 3.90 (m, 1H), 3.41 (m, 1H), 2.92 (m, 2H), 2.43 (s, 3H), 2.22 (m, 4H),
1.60 (m, 2H). Di-hydrochloride salt: Anal calc’d for C;oH,0F3N30-2HCL: C, 52.31; H,
5.08; N, 9.63. Found: C, 52.65; H, 4.96; N, 9.44.

Example 55. 2,4,6-Triﬂuoro—N—(3-ﬂuoro-S-(l-methyl—piperidin—4-ylamino)-phényl)-
benzamide hydrochloride salt
F F

Using methods similar to example 53, using 2,4,6-trifluorobenzoyl chloride (494
mg, 2.54 mmol) gives 525 mg (54% two-step yield) of thefree base of the title compound.
Using a salt formation method similar to that described in Example 59, using 1 equivalent
of HCI gives obtain the title compound: Free base: mass spectrum (ion spray): m/z =
382.1 (M+1); "H NMR (CDCls, ppm): 7.87 (s, br, 1H), 6.85 (s, br, 1H), 6.70 (m, 2H),
6.54 (m, 1H), 6.11 (dt, 1H), 3.80 (d, 1H), 3.25 (m, 1H), 2.75 (m, 2H), 2.30 (s, 3H), 2.16-
2.02 (m, 4H), 1.49 (m, 2H). Mono-hydrochloride salt: Anal calc’d for
Ci9H19F4N3O-HCI-H,O: C, 52.36; H, 5.09; N, 9.64. Found, C, 52.71; H, 4.78; N, 9.62.

Example 56. 2-Chloro-6-ﬂuoro-N-(3 ~fluoro-5-(1-methyl-piperidin-4-ylamino)-phenyl)-
benzamide dihydrochloride salt
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met hyl -N - (I -nmethyl -pi peridin-LCM5S Rf | 1.65m nat N
N4- yl)am no) phenyl ) benzam de254 nmnme o N, 378
W@ koE)35469 62B 2- Brono- N- (3-fluoro-5-(N - |, | LEBVBURI00M25607
N~ met hyl -N - (1 met hyl - pi peridin-1.58 mn at o |
| N~254 nm W 4-yl)am no) phelH ) benzam de422 (Mrl). F
WD 2005/ 035499 -82 PCT/ 82004/ 025607 N-

N- (3-fluoro-5-(N - -(I- CI\/ISGSI NI N
met hyl - pi peri din-4 n at
yl ) am no) phenyl )i son co I na nm me F343 (M+l).

640 2, 4- Di chl or o- N- (@G- f Duor

Using methods similar to example 53, using 2-chloro-6-fluorobenzoyl chloride
(490 mg, 2.54 mmol) gives 667 mg (69% two-step yield) of the free base of the title
compound. Using a salt formation method similar to that described in Example 59 gives
the title compound: Free base: mass spectrum (ion spray): m/z = 380.0 (M+1); 'H NMR
(CDCls, ppm): 7.38 (m, 2H), 7.28 (m, 1H)m 7.12 (m, 1H), 6.91 (s, br, 1H), 6.56 (dt, 1H),
6.14 (dt, 1H), 3.83 (d, 1H), 3.29 (m, 1H), 2.77 (m, 2H), 2.33 (s, 3H), 2.20-2.06 (m, 4H),
1.55 (m, 2H). Di-hydrochloride salt: Anal calc’d for C;9HyoCIF,N3;0-2HCI-0.4H,0: C,
49.61; H, 5.00; N, 9.14. Found: C, 49.27; H, 4.55; N, 9.08.

Example 57. 2-Ch16ro-4—ﬂuoro-N-(3-ﬂuoro-5-(1-methyl—piperidin-4-ylamino)—phenyl)-
benzamide dihydrochloride salt

Cl
O \©/ \(}\
F
Using methods similar to example 53, using 2-chloro-4-fluorobenzoyl chloride

(490 mg, 2.54 mmol) gives 654 mg (68% two-étep yield) of the free base of the title
compound. Using a salt formation method similar to that described in Example 59 gives
the title compound: Free base: mass spectrum (ion spray): m/z = 380.0 (M+1); 'H NMR
(CDCls, ppm): 7.82 (m, 2H), 7.24 (dd, 1H), 7.17 (m, 1H), 6.90 (s, br, 1H), 6.60 (m, 1H),
6.15 (dt, 1H), 3.83 (d, 1H), 3.31 (m, 1H), 2.85 (m, 2H), 2.35 (s, 3H), 2.23-2.08 (m, 4H),

1.53 (m, 2H). Di-hydrochloride salt: Anal. calc’d. for C;oH,oCIF,N30-2HCI: C, 50.40; H,
4.89; N, 9.28. Found: C, 50.43; H, 4.60; N, 9.29.

Examples 58-65

I
R\“/N\Q/NQ \
F
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I LCMS Rf N N nethyl-N -(lI -nmethyl-piperidin-1.73 mn

at -Od 0 4-yl)am no)phenyl)benzam de254 nm nie
WORebi03ub1) . F 651 2- Chl oro- 6-fl uoro- N-( 3- f | uBCDUS2008025607

I I (N-methyl-N-(1-nethyl- LOMS Rf NI N” 4 1.58

mnat | idi 2564 nmd ON-i®&p - , n- per F394

( M+1%Xarr¥;|>1%sa5r§-g§) %r%r;?frrl%legigeeclngyaﬂga’?igg 5-fluoro-N-methyl-N-(1-methyl-
piperidin-4-yl)-benzene-1,3-diamine(Prepartion 31, 200 uL of 0.5M solution in dioxane)
and the appropriate R-acid chloride (0.10 mmol) to 90°C for 2hr. The reaction mixture is
diluted with 10% acetic acid/methanol (0.5 mL). The resulting solution is directly applied
to a2 g SCX column. After thoroughly washing with methanol, the column is eluted with
1M ammonia-methanol and the eluant is concentrated and further purified by high-
throughput mass guided chromatography. The compounds are characterized by
chromatography using a Metachem™ C18 column (monochrom 3 micron, 2.5 x 25 cm)
using a 10-90% solvent B gradient in 4.5 min., where solvent A is 0.1% trifluoroacetic
acid in water and solvent B is 0.1% trifluoroacetic acid in acetonitrile. The procedure is

repeated in parallel for Examples 64-71

Ex. Structure - Name Data
58 F | 2,6-Difluoro-N-(3-fluoro-5-(N’-
Q;(N N\O methyl-N’-(1-methyl-piperidin- fg}" rﬁinRaft
PO ™| 4-yDamino)phenylbenzamide | % TV
s .
59 /S | 3-Chloro-N-(3-fluoro-5-(N’-
N.
%\rf N@ methyl-N’-(1-methyl-piperidin- 1L$2'V'n§mRaft
O .
N 4- 254 nm, m/e
F 382 (M+1).
yl)amino)phenyl)thiopheneamide
60 | F F | 2,4,6-Trifluoro-N-(3-fluoro-5-
\Q;(N N (N’-methyl-N’-(1-methyl- LCMS Rf
F O N 1.61 min at
~ | piperidin-4- 254 nm, m/e
F A 396 (M+1).
yl)amino)phenyl)benzamide
61 . F 3,4-Difluoro-N-(3-fluoro-5-(N’-
\©\H/N IL methyl-N’-(1-methyl-piperidin- 1'-‘;35'\/'3_ th
.65 min a
0 \G\I 4-yl)amino)phenyl)benzamide 254 nm, m/e
' ~ 378 (M+1).
F
62 Br | 2-Bromo-N-(3-fluoro-5-(N’-
@[’(N N\G methyl-N’~(1-methyl-piperidin- 1L508M ginReflt
° NS 4-yDamino)phenyl)benzamide 245242”(%{?)/ ©
F . )




10

15

Exanpl e 66.
4- Cyano- N- (6- (1- et hyl pi peri di n-4-yl am no) pyri di n- 2-yl

wO b@ipaswde hydrochl oride NC 5 Conbi ne 4-cyanpOBRUSTNE025607
chloride (300 L, 1.80 mmol ), 2,6-diam nopyridine (600

my, 5.5 mmol, and dioxane (18%-nm); stir at room
temperatuyre for 2 hr.-— Pour into \I\mfﬂL adiyst—to

pH>12NBY t he addition of ¢ Reffeopro- BNy aathxhﬁ””rﬁ RC12 o
twi ¢ce, Bonki ps_o i CS, ﬂ%tgygj?’i@én&@%m and V\égzﬁ]mm at

congent r atle. raph el uting m, m/e
0- 10% net hano  CH2 ~  Diydmoling)phérgyl)inonicotieanide | "545 (M+1).
[ nt(prrredl ate N (6-anino- pyri din 10

2 i A e anm-o —ba

ny, | 0. adiflethHo £ n%ﬂﬁflmh)im- ﬁd 1.73 min at
sodilum ybar \ycrl de (440 ng, 2. 10 nnol )|. 254 nm, m/e
Stif the reactibn at roorm4Edgsainginkeaylbsnzamidenr | anal(M+1).
quench by the addition of| saturated agueous NaHCQB.

4 zcmpaa“az"; R R BT
1r1@ac

vvasi

i ned. organi ds Wi t h sat ur ated aqueous
g ‘* (N ot amethy Lows Ri
ChrorratOog LI 3 Péﬁé@% ga gel, eluting gn ﬁnm mle
0- 20% 2M NH3 met hanol)/ ). Di ssol ve the d &an (M+1).

mat erial (10.4 rrg, 5% in ylﬁiﬁﬁh@)phd:nﬁ)bdnmdﬂdel

ﬁegliluLaﬁgan1 7 nm\ of NHUCl.  Soni-cate-the reacti

on—at
AT U UTT AT

511 t e agueous T ayer| 2-uhldio-audadeiAiRokoW.de.
G y

room tenperature “for 15 mn then concentrate to

A e R
hydi®8hlexidepl e 67. 4 FI uor o- N-(3 (mathyl (1

- met hyl - pi peri dINE 4-yl)-am no) phenyl ) - 2-
trifluoronethyl -beyZah de_hydrochloride F-' /- CF3 H

HNNNNHCL -~ 1t LKL L CH thod simlar to
Exanpl e 66, using 4-Y1ugfo-#-tvy fl goroietfyl benzoyl
chloride, gives the titloe c nd sa\g\hlte solid
(42 ng): nmass spectrum (ion spray): % 397.0

( M]éémbqge §-Aéygn%benzoyl chloride (300 pL, 1.80 mmol), 2,6-diaminopyridine
(600 mg, 5.5 mmol, and dioxane (10 mL); stir at room temperature for 2 hr. Pour into
water and adjust to pH>12 by the addition of 5N NaOH. Extract with CH,Cl, twice,
combine organics, dry over MgSO,, and concentrate. Chromatograph (silica gel, eluting
with 0—10% methanol/CH,Cly). Dissolve the purified intermediate N-(6-amino-pyridin-
2-y1)-4-cyano-benzamide (202 mg, 0.84 mmol, 47%) in THF (10 mL). Add to this 1-
methyl-4-piperidone (77 mg, 0.68 mmol), acetic acid (150 pL, 2.5 mmol), and sodium

' triacetoxyborohydride (440 mg, 2.10 mmol). Stir the reaction at room temperature for 18

hr, and quench by the addition of saturated aqueous NaHCOs. Extract the aqueous layer
with ethylacetate twice, wash the combined organics with saturated aqueous NaCl, dry
over MgSOy, and concentrate. Chromatograph the material (silica gel, eluting with 0—
20% 2M NHj3 in methanol/CH,Cl,). Dissolve the clean material (10.4 mg, 5%) in
methanol and add 1 equivalent (1.7 mg) of NH4Cl. Sonicate the reaction at room
temperature for 15 min, then concentrate to provide the title compound: mass spectrum
(ion spray): m/z = 336.0 (M+1).



Exanpl e 68.
N-(3- (et hyl - (1- et hyl - pi peri di n-4-yl)-am no) phenyl)-2
WO 300840834p9 | uor o- 10 benzam de hydrochl ori de HQPCTZHS2008025607
20 A method simlar to Exanple 66, using
2,3,4-trifluorobenzoyl chlorB¥te, gives the title
conpound as a white solid (32 ng): mass spectrum (ion
spray): mz = 365.3 (M+l); np 231.4C (dec.). Exanple
B T o A S P R Ry iRy ambpophenyD 2,
trifiudroarethybbemganmidé hydraehlbliddoenzanmi de hydr ochl ori de
Prepare accordiing to pé'Focedure in Exanple 66 starting
3

with N nethyl -
met hyl - pi peridin

)-gyri¢i nell2, 6-di ani e,
(Preparation 34) , 0. I )} and

2-chl oro-4-fl uorobenzqyl | opidel(2 ng, 1.36 nmol),
and using pyridine as the Solvent, to%keld 185 ny

(49‘3 of the title conmpound:. mass spectrum (io
5 spr dyethad SiygriodEenTtu s Yt CRub 2 bIbstmetdhenzoy)
Toridé; & it], Yhe RitdsdIRr (4 SHBPRNOREd A (18 :
cHAE; %,Vé%%;)élo? %H?Ibs. 75‘3‘302@&%V fosap ¢ %?J'ﬁd%%? gz (9n spray)
m/i5 7687 INM1B); 28 849’ Q29- 31 C. Exanple 70.
4- Fl uoro- N- (6- (et hyl - (1- met hyl - pi peri di n-4-yl)-am no)
-pyridin-2-yl)- 5 benzam de hydrochl ori de Prepare
E:2@60¢ 68."8-(Banfeda el eyl Sigdriding-ydhino)phenyl)-2,3,4-trifluoro-
N- Met h¥1| - I@E{I - met hyl - pl?yp?ri%i n- 4-y\Iy Jphenyl)
10  bepramidy hydtoplloride- di ami ne (Preparation 34) (200 ny,
0.91 mmol ) and 4-fl porobenzoyl chloride (160 L, 1.36
mmol) to yield 309 g (90% of the title conpound:

mass 10 spectrum Spray): mz =343.3 lgda\él’rl) ;
Anal ysis calc'd fa HEANgFCEL 0. 6 RO C, 58. 56;
© G, . 3%; 6.37; N, 14.39;

H, 6.52; N, 14.38. ;
np 250-2C. Exanple 71. O = No
N- (6- (Met hyl - (1- et hyl pi peri di n-4-yl )arﬁ}ho) pyridin-2-y

1) SR %e‘fl?ot(f srﬁ%ﬁhldt% EM@ galugfnig%} ,}-Eiriﬁu(;lgi)enzoyl chloride, gives the
title compound as a white solid (32 mg): mass spectrum (ion spray): m/z = 365.3 (M+1);
mp 231.4°C (dec.).

15
Example 69. 2-Chloro-4-fluoro-N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-
2-yh)-benzamide hydrochloride

.
HC] I
N N
I AN
|CR S

Prepare according to procedure in Example 66 starting with N-methyl-N-(1-

Cl HN

20  methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34) (200 mg, 0.907 mmol) and
2-chloro-4-fluorobenzoyl chloride (263 mg, 1.36 mmol), and using pyridine as the
solvent, to yield 185 mg (49%) of the title compound: mass spectrum (ion spray): m/z
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Prepare according to procedure in Exanple 69 starting
wth Nnethyl-N(1-

WOoreapBs4pd peri di n-4-yl ) -pyridi ne-2, 6-di am ne PCT/US2004/025607
(Preparation 34) (175 ng, 0.794 mmol), isonicotinoyl
chl ori de hydrochl oride (212-%g, 1.19 nmmmol), and

=3B meblits Avahes &l oot By ST0th £ Sa 58T, faiay, 1321

P S 1 gt 05,120 © 55

19.22. np 274 7C. Exanpl e 72 Furan 2-carboxylic acid

Exiipplah- e Seair PR San b ekl J00ERbins)pyricin2-v0-

belfabli4SRARGIISERO7 -85 O HO (- HN N N Prepare

accor di ng to procedure in Exanple 69 starting with
N- et hyl - N-(1-

nmet hyl - pi peri di n- £ yridi ne-2, 6-di am ne
(Preparation 34, 17 00794 mol ), 2- furoyl
chloride (117 L, 1.197mof’), Hand pyridine (15 nm) to
yield 243 ng (87% of thI@\I Nt ound: mass
spectrum (ion spray): B15 1 ( ; Anal ysis
calc'd for C17H23N402C10 2 ~60; H, 6.65; N,

15 81. Found: C, 57.31;, H 6. 72 N 15.81. np 116-9C

?Dl : 73°°?ITE]II?’38 %aﬁﬁepéfr boﬁé@'@‘? @ﬁ\éFﬁhﬁ]oI)‘I -(1ymeghyl-piperidin-4-

yl)'%lwridﬂienz 8-ddn)int (PRPREAGHTBH] 200 Hc00/0h QirhSI§ artd 4- ﬂﬂ@obeh%yl

Prepare according to procedure in Exanpl e
chistide (160g.Iwi1t 36 dvmob) th yield309 mg (90%) of the title compound: mass

quoppagbé@gmpr%bl %Lﬂn 3?@%581\4% r| dl ﬁlSﬁﬂ]&Cf %.o?ain%;N‘;OFCl-O.G H,O: C,

i 5 h Mg, and
81561 ASaONZre %W%?J%’%%% R S Pl

conpound: mass spectrum (ion spray) mz =331.1 (M

gty TG N9 ot Hptgo iy 29 isthpotnamice
hy@focRIRBAEC.
U

Cl |
HN.__N.__N
I ~N
JORGN
Prepare according to procedure in Example 69 starting with N-methyl-N-(1-
methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34) (175 mg, 0.794 mmol),
isonicotinoyl chloride hydrochloride (212 mg, 1.19 mmol), and pyridine (15 mL) to yield
247 mg (86%) of the title compound: mass spectrum (ion spray): m/z =326.1 (M+1);

Analysis Caled for C1gH24NsOCI-0.5 H,0: C, 58.29; H, 6.79; N, 18.88. Found: C, 58.49;
H, 6.79; N, 19.22. mp 274-7°C.

Example 72. Furan-2-carboxylic acid (6-(methyl-(1-methyl-piperidin-4-yl)-amino)-
pyridin-2-yl)-amide hydrochloride
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Exanpl e 74.

N- (6- (et hyl - (1- et hyl - pi peridi n-4-yl)-am no)-pyridin-
wQ@2005)035popi onam de 20 hydrochl ori de WO 2005/ PGHESH04/025607

PCT/ US2004/ 025607 -86 Prepare_ according to procedure

in Exanple 69 starting with-&-methyl - N (1-

nmet hyl - pi peridin-4-yl)- pyri di ne- 2, 6-di am ne

(Preparation 34, 17 0. 794 nmol ), propionic

anhydride (152 L, 1. and pyridine (15 nmL) to

yield 134 ny (5496 of 5 theHF tle conpound mass

spectrum (ion spr ay) Anal ysi s Cal cd

for CL5H25N40CL. 0.2 H2O |C 1 7. 80; N, 17.76.

Found: C, 56.73; H, 8 16; 1 h<p 216- 8C.

Exanpl e 75 Cyclobutanecarboxyllc aC|d

6- | 4-y
|(oyr I(l{frg?f“ dl%f 0% ﬁ‘@b‘? 3@' "L??‘?Pé% fgﬁ%@ﬂ& "Ry IN
mé?nﬁqsi &uwgftiﬁ%ﬂﬂkfiﬂhﬁ@2ﬁfcﬁﬁrﬁﬂiér@rdp&raﬁﬁﬁiﬂm 15‘75§ﬁg,5(1 794 infidl), 2-

furopt mlonqlﬁ (défi.u&u hrlﬂmgwl),m}ndl potidine ] $mdi)dorvivkd 243 mg (87%) of the

34 7
sty o R s OO Cofl ATy Mo Agalaps calgfor
clm{3Nq@5@1 CABL0LL, 5P6vie) 662, 1PB 11 FB8W, A3 T mp 6712 Ne 15.81.

ound: nass spectrum (ion spray) m z =303. ( i
mmh 9%s Calcd for C17H27N4CCL. 0.1 H2O C, 59.93; H
8.05; N, 16.45. Found: C, 59.81, H 7.93, N, 16.45.
np 258-60C. Exanple 76. Cycl ohexanecarboxylic acid
(6(methy| (1-met hyl - pi peridin-4-yl)-amno)- 2 0
xpiipied? 11 - PhipphenaiZi-chebdxytlc acidl(6+(imdthyAQ -2 RE-DFdid fh-4-y1)-amino)-

/ 0256Q 7 Pre are according to procedure
PyrlﬁTnéj aﬁp@wg i\? wq%@chm N- et hyl - N- ( 1-

metliyl-piperidin-4-yl)-pyridine-2,6-di am ne
(Preparation 34, 17 0.794 mol ),
cycl ohexanecar bonyl Hlorlde (159 L, 1.19 mol), and
pyridine (15 nL) to ¥yie 25@1 ng (8896 of the title
conpound. Mass spectru I OR_ spy ay mz 331.2 (Mtl);
Anal ysis 5 Calcd for CW C 62.19; H, 8 51;
N, 15.27. Found: C, 61.22;\H/ 8 15. 39.
250- 2C.

Prepare according to procedure in Example 69 starting with N-methyl-N-(1-
methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34) (175 mg, 0.794 mmol),
thiophene-2-carbonyl chloride (127 pL, 1.19 mmol), and pyridine (15 mL) to yield 238
mg (82%) of the title compound: mass spectrum (ion spray): m/z =331.1 (M+1); Analysis
Calcd for C17H23N4OSCl: C, 55.65; H, 6.32; N, 15.27. Found: C, 55.46, H, 6.49, N,
15.41. mp 126-8°C.

Example 74. N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-2-yl)-propionamide
hydrochloride
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Exanpl e 77. Cycl opropanecarboxylic acid

(6-(nmethyl-(1-nethyl-piperidin-4-yl)-amno)-
WE0sM83392- yl ) - am de hydrochloride 0O T HCL HNeQ¥/US2004/025607

N,Y,,-,,, 10 Prepare according to procedure in

Exanpl e 69 starting with N-trhyl - N (1-

nmet hyl - pi peridi n-4-yl)-pyridine-2, 6-di am ne

(Preparation 34, 175 ny, O 794 mol ),

cycl opr opanecar bonyl Cge (108 L, 1.19 nnDI) and
pyridine (15 nL) to yjleld 1 ng (7496 of the title

conpound: nasSs spect - mz 289.1 (M1);

Anal ysis 15 Calc'd for 16 5N4 Cl .1 H2O C, 58. 83;
H 7.78; N, 17.15. Found™C, 58.%97 M, 7.71; N,

17.31. np 258-60C. Exanple 78.

2, 65D fl (N I TRYA By R

T B s e e e T
meﬂ@@-@[ﬂiﬂﬂﬁl—l-?l)qﬁ}@ﬁm ,6-didinin @Pieb&atién $4,a175 inhg) 0W9°4hnmol)
prcrpmm@/anlwdp@ (lcﬁ2m14 Iyl mmeb) endesr i disank e yield 134 mg (54%) of

gl e Da sehr Hon g0’ p/ R Yo OyiSh)s fnalysiy Calod for

C HANFHOX@D 1,01 ¢, S1L) 11 1, V.86, 28%. MounB0Y56.9%; HI&16; N, 17.94.
title conpound: mass spectrum (ion spray): rn/z =361."3

mp 3461§°C. Anal ysi s WD 2005/ 035499 PCT/ US2004/ 025607 - 88
Cal cd for Cl9H23N4OF2Cl.0.5 H2O C, 56.22; H, 5.96; N,
13.80. Found: C, 56.49; H 5.80; N, 14. 15. np 308C
Exftlele. 5. Seiohptaned@boxylic acid (6-(methyl-(1-methyl-piperidin-4-yl)-amino)-

riflu 6- (et hyl - (1- met hyl - pi peri di n-4-yl)
Pyr@ﬁ]%lﬁ‘} g ﬁYq?i ‘ﬂl\h‘g #1¢,|') _benzam de hydrochl oride F
Prepare according to procedure in Exanple 66 starting
with Nnethyl-N(1:
nmet hyl - pi peridin-4 -py i di ne- 2, 6-di am ne
(Preparation 34) (200 , CH®07 mol ),
2,4,6-trifluorobenzoylgnehl ori der ( L, 0.998 mmol),
and 1, 4-di oxane (10 mL) f|p yiel d [10 302 ny (80% of
the title conmpound: mass tru LD _spray): mz
=379.2 (Mtl); Analysis calc'd for C19H22N40F3C1 0.5
H2O C, 53.84; H 5.47; N, 13.22. Found: C,

Prepare according to procedure in Example 69 starting with N-Methyl-N-(1-

methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34) (175 mg, 0.794 mmol),
cyqlobutanecarbonyl chloride (136 pL, 1.19 mmol), and pyridine (15 mL) to yield 237 mg
(88%) of the title compound: mass spectrum (ion spray): m/z =303.1 (M+1); Analysis
Caled for C17H27N4OCI-0.1 H>O: C, 59.93; H, 8.05; N, 16.45. Found: C, 59.81, H, 7.93,
N, 16.45. mp 258-60°C.

Example 76. Cyclohexanecarboxylic acid (6-(methyl-(1-methyl-piperidin-4-yl)-amino)-
pyridin-2-yl)-amide hydrochloride
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54.02; H 5.32; N, 13.56. np 302C (dec.). Exanple 80.
2- Chl or o- N- (6- (et hyl - (1- net hyl - pi peri di n-4-yl)-am no)
WO pyosiossns 2-yl ) - 15 benzam de hydrochl ori de 0 POLUSH0HNS607
NN,I ~ N Prepare according to procedure in Exanple
66 starting with N-nethyl g

(Pr 2%%&85% %%rr#dg tO(pze%f? bl %ﬁ’\‘gftfﬂmg with N-methyl-N-(1-
mé}%ﬂf&?&gﬁfgﬁ 2 1%%‘ Cﬁilé ?% cg}lg:lglﬁlgl(gre%m%ggré gm97)550m§ I'Uj794 mmol)
cyblbhémwmghdﬂonm’:ﬁ 59@&@& r1l9nm(nbk)mmlmymyl)ne (mi th)=tG 5&:ch257

(N%i); Anal, SIS cal.c'd for C19 4hMOC% 9 %
mg 8%, of the flepepmpeunds Mss spesiryee (in spsgy) ez 3] 25(1\@11 Analysis
1
c@kdé??czﬁﬁgﬁﬁuor 6%1?*?{”@”'3?1113115(217 Bound; C61.2: H, 844, N, 15.39.
mp 25@&27@0) - pyridin- 2 5 2-yl)-benzam de hydrochlorlde
WD 2005/ 035499 PCT/U82004/025607 -89 Prepare according
to procedure in Exanple 66 starting wth
E | cPddprop anecarboxyhc acid (6-(methyl- (1-methyl—p1per1d1n—4 yl)-amino)-
th I-plperldln- 4-yl)-pyridine-2,6-di
pycl baanide hpdrpclionde g, 0. 907 ol ), 2-
chl oro- 6-fl uorobenzoyl chloride (179 ng, 0.998 mol),
and 1, 4-di oxane (10 ) toyield 5 310 ng (83% of the
title conpound: ma pegsrum (ion spray): mz =377.2
(Mrl); Analysis calc OrH@19H23N4OC12F- 0.5 H2G C

54.03; H 5.73; N 13.187. ung; 53.71; H, 5.71,
N, 13.45. np 283-6C. Exanpl e382.
4- Fl uor o- N- (6- (et hyl - ( 1- yl - pipenidi n-4-yl)-am no)

-pyridin-2-yl)-2- 10 trifl uoronethyl - benzam de
hydrochl oride F Prepare according to procedure in

Exarmégirdhccofdng t o&\éd'uhs NIRhipy 69\lstﬁrimg Wlth N-methyl-N-(1-
net hyl - |per|d|n )yridi ne di ani n
oyl it arylzsngrwtm@ S minedBpiedy 44175 me, 0.794 mumob)

fl 2-(trifl hi

eyslop@bassaiony R DS L LT Gton. fhq BVife Ly L pviglg 190
mg @721%) dffthéme édlﬁlbcﬁmawmwcummnsmyj e €9. O M+1); Analysis
Calt dfyr C16H25N4OCIO 1 HZO C, 58.83; H, 7.78; N, 17.15. Found: C, 58.69; H, 7.71;

N, 17.31. mp 258-60°C.

Example 78. 2,6-Difluoro-N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-2-yl)-

F
[I ~0
HC1 l
F HN IN\ N
= N\

Prepare according to procedure in Example 66 starting with N-methyl-N-(1-

benzamide hydrochloride

methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34, 200 mg, 0.907 mmol), 2,6~
difluorobenzoyl chloride (125 pL, 0.998 mmol), and 1,4-dioxane (10 mL) to yield 289 mg
(80%) of the title compound: mass spectrum (ion spray): m/z =361.3 (M+1); Analysis
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25

(Mrl); Analysis calc'd for C20H23N40C1F4.1.5 H2O C,
50.69; H 5.53; N, 11.82. Found: C, 50.66; H, 5.17,
wOR005A3299 np 100-2C. Exanpl e 83. PCT/US2004/025607
N- (6- (Met hyl - (1- et hyl - pi peri di n-4-yl)-am no)-pyridin-
2-yl)-2- 2°0 trifluoronet hos8#benzani de hydrochi ori de

Calidr R ISHAE o2 Hor 9668 L AT G 649

Np G C (d
Séﬁ'ﬂﬁtﬂﬂ_pl peri di n(fc))/l ) - pyridine-2, 6-di am ne

(Preparation 34) (200 ngy, 0.907 mml) 2-

or| 175 , 09.1 [ ).q-

Exgipler’s 4 BB S ey At B i R syt >
yltbe&llzﬁnm@mpamﬂlonﬂass spectrum (ion spray): mz =408. 8

(M+1l); 5 Analysis calc' deor C20H24N402F3C11. 0 H2OG C,

51.89; H, 5.66; NN\&Z . Found: 51.64; 5.50; 12.48.

np 102-4C. Exanple @l

4- Br ono- N- ( 6- (et hy Phyjap'peridin4yl) am no) -

pyridin-2-yl)- benzam d ydﬁoc orl de 10 Prepare

according to procedure |n arting with
N- et hyl N-(1-
met hyl - pi peridin-4-yl)-pyri ne 2, |aﬁ1 ne

p
chl orecs 4t ol i il Wiﬁf&ﬂ%%ﬁ? FRaEnd-
mdtl@lam@mﬂn%@l)nmldﬁrm% didmink €Ptepahtor dApB00 dig, 0963 mmol),
o BleR AU, GO Pmob), sirbl 4sionshe 6 7L fp vield
30% Mg%ﬁéﬁgﬁﬁﬁtg cgé%oﬁgd: thhss sgec%n &n ;ﬁaﬁﬁm/z 18192 (M+1);
AnlalyEislmroOd ftbé((ﬁgfﬁi@l&Ih@Fg(niOpfelaﬂz(di@ ¥B-.84; H@lf: 4N, A8 122diRouad:yC,
- r ide ~ ~N 20 Pl ace
54@-5(& é%& f:f ¥ g@&ﬁ%?. no) pyridin-2-yl)-N-nethyl a
m no) pi peridine-l- carboxylic acid tent-butyl ester
(Preparation 41, 0.94 g, 2.2 mol) in 20 nL of CH2Cl2

and add trifluoroacetic acid (3.16 ni, 21.9 mol).
Exgmipte §b r2 -Chlpro-Naen(mrshiyl-(dimesbylHyipenidia-410))-2mir@pyeidingayl)-
9] t.h.met hanol . Renove the product with 2M NH3
be&a%n@? &m%&gnd concentrate in vacuo. Chromatograph
(silica gel, eluti ith 0-20% 2M NH3 in

O

Cl l
Cl BN N\ N

Prepare according to procedure in Example 66 starting with N-methyl-N-(1-
methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34) (200 mg, 0.907 mmol), 2-
chlorobenzoyl chloride (126 puL, 0.998 mmol), and 1,4-dioxane (10 mL) to yield 340 mg
(95%) of the title compound: mass spectrum (ion spray): m/z =359.3 (M+1); Analysis
calc’d for C19H24N4OClL:0.5 HyO: C, 56.44; H, 6.23; N, 13.86. Found: C, 56.21; H, 5.91;
N, 14.23. mp 90-2°C.

Example 81. 2-Chloro-6-fluoro-N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-
2-yl)-benzamide hydrochloride
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nmet hanol / CH2C12) to give 0.54 g (75% of product.

Di ssolve the clean material in mnmethanol and add 1
wequiswaddent (87.9 ng) of NHACL. Sonicate the rPaErUSDNG/025607

at room WD 2005/ 035499 PCT/ US2004/ 025607 -91

tenperature for 15 nin, them8%oncentrate to provide

the title conpound: mass, spectrum (ion spray): mz

=329.3 (Mt1); np 1 ~ Exanpl e 86.
2- Chl oro-4-fl uoro- - matohyl - pi peridi n-4-yl -am no) - py
ridin-2-yl)- 5 benz yaiopchl oride HO N N~ |

L, /N A method simlak tyg Exgpl g 85, _using

4-((6-(2-chl oro-4-fl uoro-henzwyl ayfi no) -

pyri di n-2-yl)-nmethyl -am no) - pi per idi ne> - carboxylic

acid tert-butyl ester, (Preparation ), gives the

title conpound as a white solid (720 ng): nass

i g e (Itlr%&é!?% Qéc%fﬂlﬁé’fo?ﬂ)cedﬁfezmﬁxaﬁﬁlé”@@ std@ing Miih N-Bthyl-N-(1-
merths(lellpf(rmhﬁﬂﬂsl)—pmdam-l,@rmammﬁl()’Ietpenahyn 35}162196)111@;0&06 immpl), 2-

hl .15 P

chlphy b iose kR BERGE T ey PR Bl 40 nayiBomeTi it o vied

31b)m @asmmfdl@e it @ﬁnpdmgﬁaﬁ?ﬁfsp@ttﬁﬂip (ién 8§rayp gél/B =§77.9 (G#1);
of i chl or oet hane and
A@b@t%a&eﬁw&eﬁzﬁ@% ‘03 BQinet §4-0%thly 5. ?%rN>113h?r7 thoapd: C,
d hydri d 0.31 g, 1.4 I

S R S SR BN W th 1N NaoH and di 1 e

with water and CH2Cl2. Separate and extract the

0 2. tine ne ani c
EXSOH00 5P ot IoCh R SO O A A b e TGP A2 D)2
tr1ﬂ§cbrbhféﬁ1y%knzaﬁh&€ hytBodMidrite0- 10% 2M NHB in

met hanol/ CH2C12) to give 0.119 g (60% of product.
Di ssol ve the cl ean materi al in nmet hanol and add 1

equi val ent (17.9 @ NHACLl. Soni cate the reaction

at room tenperatur 15 mn, then concentrate to
provide the title conpound: mass|spectrum (ion

spray): mz =357.3 ( A 1)HN rrpN75 \©
F

Prepare according to procedure in Example 66 starting with N-methyl-N-(1-
methyl-piperidin-4-yl)-pyridine-2,6-diamine (Preparation 34) (200 mg, 0.907 mmol), 4-
fluoro-2-(trifluoromethyl)benzoyl chloride (165 pL, 1.09 mmol), and 1,4-dioxane (10 mL)
to yield 332 mg (82%) of the title compound: mass spectrum (ion spray): m/z =410.8
(M+1); Analysis calc’d for Co0H3N4OCIF4-1.5 HyO: C, 50.69; H, 5.53; N, 11.82. Found:
C, 50.66; H, 5.17; N, 12.01. mp 100-2°C.

Example 83. N-(6-(Methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-2-y1)-2-

trifluoromethoxy-benzamide hydrochloride

0

Cll
HN._ _N. _N
|\
o
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Exanpl e 88.

2-Chl oro-N-(6-((1-ethyl-piperidin-4-yl)-nethyl-am no)-
W@R00sM853192- yl ) - 4- fl uor o- benzam de hydr ochl or i BeT/V&2004/025607

2005/ 035499 PCT/ US2004/ 025607 -92 A nethod simlar to

Exanpl e 87, using

2-chl oro-4-fl yoro-N-(6-neth I-p| peri di n-

4- y|Pr%1fﬁren'«e9f9fs§ 91 progedjirg n %Stelftmgémﬂhkléaetbﬂ-N-(l-

me%ﬁ'ﬁ?éf ﬁ%@h eylﬁ%;?éﬁgné( ?% 2&15.&1;1@ (Pfeggﬁgggg# (m% 0.907 mmol), 2-
(rhioRYNéthNber O Ihorlel M L, 19 #3019 Gnd Eg«aammw?@o mL) to

- Fl uor o- N- ﬁ@thyl (1- propyl - pi peridi n-4-yl)-am no
yml@l)g:ﬁ’i Mer{88%y py thediilepempeund; dnase apestugeionspray) At (M+1);

Aphylls Bl d for %%mo%&lg?“ C. 51,89 H, 5.66; N, 12.10. Found: 51.64;

5.507112dR- ppnodi4i€2- yl ) - benzami de (free based of Exanple
85), and propional dehyde in place of acetal dehyde,
gives the title conpound as a white solid (77 ng):
E’%%%’%C@p %deigc‘) N- t@gn&H§laMlmetﬁ§Fpi§e§<ﬁﬁ=44yl§—M*iﬁﬁé)-ﬁ%din-z-yl)-
be@la@hﬂQ)hYﬁmdﬂoludﬁro N- (6- (et hyl - (1- propyl - pi peri din-4-y
')-am no)-pyridin 2-yl)-benzam de hydrochloride F. _C
A nmethod simlar t arrpl e 87, usi ng
2-chl oro-4-fl uoro- - pi peri di n-
4-yl - am no) - pyri di n- - béiﬁ?ta de (free-based of

Exanpl e 86), and pr dpi [ 0 pl ace of
acet al dehyde, gives the t| I e co ound as a white
solid (41 ng): mass spectr (io Qy): mz =

405.32 (Mrl): np 258C (dec). WD 2005/ 035499
PCT Pug260abc0ZBED0 pro@@ufedarkampBloo starting with N-methyl-N -(1-

me 5! X/frf)ﬂe-?m%msé Raetion A5 ieliAie ez g 2

| f
br(ﬁl_n&%'_i‘im ﬁﬁlloﬁ'gl Sfe4r2|t ;gr Ex@qﬂhﬁ)l)s Zmd yal cﬁ@xaﬂle (A O'BILY to yield 335 mg

(8% ofthe fitle campedy tn)asbmzmdmn(sprayax hased4sf (MExBnphalysis

Calien RO T SR LT B de” i 4o30im.

5.59N;, 4248 3¢hp 121-3°C.

Example 85. 4-Fluoro-N-(6-methyl-piperidin-4-yl-amino)-pyridin-2-yl)-benzamide

hydrochloride
F HCI
\O\H/H l
N. N, N.
l N

Place 4-(N-(6-(4-fluorobenzoylamino)pyridin-2-yl)-N-methylamino)piperidine-1-
carboxylic acid tert-butyl ester (Preparation 41, 0.94 g, 2.2 mmol) in 20 mL of CH,Cl,
and add trifluoroacetic acid (3.16 mL, 21.9 mmol). Stir for 2 hr then pour directly on a 10
g SCX column and wash with methanol. Remove the product with 2M NHj3 in methanol
and concentrate in vacuo. Chromatograph (silica gel, eluting with 0—-20% 2M NHj3 in
methanol/CH,Cl,) to give 0.54 g (75%) of product. Dissolve the clean material in
methanol and add 1 equivalent (87.9 mg) of NH4Cl. Sonicate the reaction at room
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ng):: mass spectrum (ion spray) mz = 383.2 (Mtl); np
81. 6C. Exanple 92.
W@ 2651085499 N- (6- ((1- cycl opropyl met hyl - pi peri di nP@F/yE)oose25607
t hyl -am no)- 10 pyr| d| n- 2- yll\% 4-fl uoro-benzam de
hydrochl ori de F, 1-1 A A nethod sinmilar
e 87, usi

N R RetesDE iy PLogidsdhe il compound: mass spectrum
(103%% daﬁ%}r;%zgggﬁ%p’eﬁgé[@ 4benzam de, the free-based

rom and  cycl opr opane
car boxal dehyde, in place of acet al dehyde, gives the

tlthﬂ;(g% g4gf§lg§y]1\?- _£n e SO|I d. ( —?ﬁ@%ﬁﬁ”ﬁé@é-ﬂ*

beEXARRAE By&dchloride
4- Fl uoro N-(6-((1- (2 (1- |sopropyI-IH-pyrazoI 4-yl)-eth

yl') - pi peri di n- 4- yI HCl

nmet hyl - am no) - pyri di beza 1 de hydrochl oride F
HCl WD 2005/ 035499 , ORGE0% - 94- Conbi ne
2-(1-isopropyl -1 H pyrazolg P ~(Preparation
12, 2 g, 12.9 mmol) andtrleth amne 36rrL 25.9

012 okl NS A RNESALE R 0 b Bl i

pyMitEI—yBFIdethyll%yhma): >pipatidine-1S@pleoxatie acid derﬁ%tﬂyhestelt {f&reparation

42557 s Y tputonnd s el TG s s s o) s =

36825tV oh: tlbgqo@r ude m xture (0.17 g, 0.73 nmmol) and
conbi ne”w

4-f | uoro- N-(6 nmet hyl - pi peridi n-4-yl -am no) - pyridin-2-y

Bl S reab A B S hord Bl S 658
beﬂzﬁmﬁﬁﬁ&dro&ﬂ@rﬂ‘@at at 80C for 18 hr. Cool and dilute
with water and CH212 Separate and extract the

aqueous | ayer w FRC12 (2 HGlnes). 10 Conbi ne
organi cs, dry over 3 I}\pndwco entrate in vacuo.

Chr onat ograph (silita g ' ithh 0- 10% 2M

NH3- et hanol / CH2C12) to @i \Eﬁﬁ?ﬁ% ofy_product (579%.
Di ssolve the purified oil in thano a d N144C1(18.2
ny, 1 eq) as a solid, and sonicate the ol ution at

roorg r at for cent atl i des

t he T B R e e o G GATBr By Defamide (e
bagéiﬁ)szx@lelé 85, 0P1988 087 marel) in 6 mL of 1,2 dichloroethane and add
acetaldehyde (0.11 mL, 2.3 mmol). Stir for 1 hr then add sodium triacetoxyborohydride
(0.31 g, 1.4 mmol) and stir for 18 hr. Quench with 1N NaOH and dilute with water and

CH,Cl,. Separate and extract the aqueous layer with CH,Cl, (2 times), combine organics,

dry over MgSO4, and concentrate. Chromatograph (silica gel, eluting with 0-10% 2M
NHj in methanol/CH,Cl,) to give 0.119 g (60%) of product. Dissolve the clean material
in methanol and add 1 equivalent (17.9 mg) of NH4Cl. Sonicate the reaction at room
temperature for 15 min, then concentrate to provide the title compound: mass spectrum
(ion spray): m/z =357.3 (M+1); mp 75.6°C.

Example 88. 2-Chloro-N—(6-((1-ethyl-piperidin—4-y1)—methyl-amino)—pyridin-2-y1)-4-

fluoro-benzamide hydrochloride
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Exanpl e 94.
2-Chl oro-4-fluoro-N-(6-((1-(2-(21-isopropyl -

wWok@gnasaed - 4-yl ) - et hyl) - PCT/US2004/025607
pi peridin-4-yl)-nmethyl-am no)-pyridin-2-yl)-benzam de
hydrochloride F. _Cl HC1 Ust a method simlar to
Exanpl e 93, usin}g 2- chlg 0-4-fluoro-N-(6 20
nmet hyl pi peri di n-'4 wno) pyHECi nr 2-yl ) benzam de
(Exanpl e 86, 150 é‘n‘o ives the title

conpound as a white ) Y mags spectrum (ion
spray): mz = 499.36 (U 1), 96. C._NWD 2005/ 035499
PCT/ US2004/ 025607 -95 Exanpl j

2,4,6-Trifluoro-N-(6-(1-nethyl- plperldl 4-yl am no) - py

r| dign Zm) q %E t@ﬁ%rnﬁlg%bhgsqﬁé) AL LN B e N - thyﬁqpeﬂdm-
4- yNaﬁﬁn@tpyﬁﬂlrpyfyﬂ)dbdﬂz&nﬁdefré’e-ﬂas@dbf EkhipleBe) Qv otle

(Preparati on 43, &g@ 1),
conpperEdifs|a. el pr‘éwed@hé t; g}n;nass SPRCHBI fion spre)i /2T pRL-3
(- I5T93 @3 ni, 7.5 nmmol), nolecul ar sieves 4A (1
(M )5911 1, d| chl oroet hane, stir for 30 min at room
tenper at ure then add sodi um triacet oxyborohydri de

Exifible R0 ArEI0 1 NP BB (B YLD PG Paie) Badi A )-

bedZAdEhyRydNsRlydr i de (1 325 g, 6.25 mml) |f starting
benzam'de is still present after 10 overni ght

reaction. Quen Ae.reaction with 0. 1N NaOH sol uti on.
Extract the m xt W th e{{ﬁkfl alcetate three tines.
Combi ne organi c | e )

concentrate to afford A . :
(silica gel, 4% 2M NH3-neth [ in H2€12) provi des

DiIute the free base in CH2C12 (1 nL), add 1M

15 Goetp Sl i BRI, dsind PR AADS-BHASLAR AR a1
amio) ¢ eIt -9y dRntnidé (b B600MExank8%5), ahd pf@idrﬁﬁiehmn

of the title compound., Using a salt formation nethod
plagg pf fegialdeyde. KHeS dhesitia qoBtporAd ESANIE selxd Gi7vag): praes spectrum

(ioh 5praf): PFRRYNY: \AN§Emp RS GecmSS spectrum (ion

Example 90. 2-Chloro-4-fluoro-N-(6-(methyl-(1-propyl-piperidin-4-yl)-amino)-pyridin-
2-yl)-benzamide hydrochloride

\@E;H/H HCl |
NNy N
el Ul

A method similar to Example 87, using 2-chloro-4-fluoro-N-(6-methyl-piperidin-
4-yl-amino)-pyridin-2-yl)-benzamide (free-based of Example 86), and propionaldehyde in
place of acetaldehyde, gives the title compound as a white solid (41 mg): mass spectrum
(ion spray): m/z = 405.32 (M+1); mp 258°C (dec).



i0

15

spray): mz = 365.0 (M+l);1H NWVR (CDC 3, ppm: 8.50
(1H, s), 7.49 (m 2H), 6.70 (m 2H), 6.14 (d, 1H),
wd288/08499 1H), 3.48 (m 1H), 2. 78 (m 2H) , 2. 2BCT/552004/025607

3H), 2.05 (m 4H), 20 1.51 gga . Di- hydrochlorrde
salt: Anal calc'd for CL8HIYF3N40.2HC : C, 49.44; H,

Exa%ﬁérgﬂ.gll\bé)?((?-]Cycﬁ)propylmecghyf'&pé),r;lldm- -ylf1 me%hyl ainmo%-pyndm—Z-yl) 4-

fludto Hetntddh{@otHiofi@ hyl - pi peri di n-4-yl ami no) - pyri di n- 2
-yl') -benzam de _di hydrochl oride salt HH NNN T 25
Di ssol ve 2, 6-di & yridi negdgl. 637 g, 15 mmol) in
di oxane (15 nlL) a ooI glto Ocjor 10 m n. Add
4-fl uorobenzoyl chi™orti 1§\ , 0. nm., 5.0 mmol)
slowy. After 40 mn, gemive Jce Ratly and stir the
reacti on at roomterrperature Use the \Ek-up WO

u

2005/ 035499 PCT/ US2004/ 025607 -96 and rification
pr ocedures described in Prepar ati on 43 pr ovi de

S1 | Qi i cubre ¥ ripe Racoo A6 AR s

amfnbRPyri R W})beﬂaﬁn&e @ree- Hﬁséd\@f:@xankﬁé 89, &n hﬁﬁlopane

simlar to Preparati on 43, using the above benzam de

carrgcs@mehgde iB piacepfmaldeme giugs the tile cagpounyl fs@0whitedolid (130
titl d | t
mgi oﬁﬁﬁtSPsﬁf%mﬁgg%V ?F@()i ﬁ}/ﬁﬂ s%ﬁép g ?n SEf(tarrpl e

53 gives the t|t| e conpound Free base: mass spectrum
(iaon spr a}_l( = 329.2 (M+l); '"H NWR (
Exagnple 92 3- lim)o-Nﬁé@ @mopmylmvﬂlseplpmld@rﬁ-yl) mezlzvlramm)

§ : 3.62 (m 1H), 2.80
vl Qﬁz%%%sb%%%ﬁ@%&ﬂe%@ 155 (m 24,
Di - hydrochlorid CAnal 10 cal c'd for
Cl8H21FN40. 2HC1H2 511 SG{CIH 6.01; N, 13.36.
Found: C, 51.78; AN 5 Exanpl e 97.
N-(6-(1-Met hyl - p|per|d|n yIa i@rrdrn 2-yl)-acet
| t

am de di hydrochl ori de %a l

A method similar to Example 87, using 2-chloro-4-fluoro-N-(6-methyl-piperidin-
4-yl-amino)-pyridin-2-yl)-benzamide, the free-based product from Example 86, and
cyclopropane carboxaldehyde, in place of acetaldehyde, gives the title compound as a

white solid (143 mg): mass spectrum (ion spray): m/z = 417.3 (M+1); mp 257.5°C.

Example 93. 4-Fluoro-N-(6-((1-(2-(1-isopropyl-1H-pyrazol-4-yl)-ethyl)-piperidin-4-yl)-
methyl-amino)-pyridin-2-yl)-benzamide hydrochloride



AN NU,- 0 Using a nethod simlar to Exanple 95 and THE
as the reaction solvent (40 nmL), wusing
WOR{BH3FINO- pyri di n-2-yl ) -acet am de (Prepar at i POT/AE2004/025607
1.512 g, 10 nmol ) gives 597 ng (249% of the free base
of the title conpound. US|n 4a"salt formation method

71 FeSbinmgbnHoepSa e il b Sl el 2 e 129

s? mn$dl¥ &) meﬁ)?annn@ ?6 1 % b mmlaﬁ 1&'@8%1&)3? %Ri%me(tﬁa&@ulfonyl

chlokifle (133 B8, ( Hrp nuHp]) aad gm omS6 B Dilpteuitly wategand etgyl’metate

Sefebyte Andhrsfict B lheq vy HBGURIS B ) B SrBhbiES ary

5 ovéi'_M 7 4 Eﬂ%d %{Iﬂ:@nﬁ&ﬂe invackd. TaR&APortion of thi®diudEimixtudd30. 1M g, 0.73
a
“E{if ﬂwﬁﬁ ~(pmstni-sinsriding-shemine)pyridahyh-
d
f&“’%ﬁi @%?ﬁ’?ﬁ% AR HMICEI 20l b Bshoal el obgUE; a2
pothss2url bmbbmart@él Zl?jélgrﬁiﬁl(ﬁ)sarﬂdiﬁlamﬂ();@ fOr]l,S 120 Job) andudilng with
N-(6-
wateprah QR o hasitegod s Jrcrusands PEREIEda (binesr
10 Com%?ner&} aﬁcsogrymf Mg@%?&l%c&ﬁra%gﬁ%c% Glﬂ&ngtbgleapﬁ?ﬁﬁca gel,

etlt ecorrpoun white solid a sal
elutlng mhloaﬂlo%éil\li @H{smmhaml/@dz@llzﬂatb giiedb 13 Sogdf pmd®¢a(ﬁiﬂ’o

Dlscsg'lgﬂ ep {;heﬁ omlgtﬁe%@%?%d: (ﬁ{? bas? ﬂ%si %i%g%rﬁ{ sonicate
the%oﬁﬁaoﬁ%t robhl) tem} eFa@Jré or ﬂﬂﬂﬁn dorﬁgntfdﬁon vides tHOi{l8ompound:
4H), 6.19 (d, E 32 5 H) 57 (m 1H), 2.79
maggbegtFym (Pn3prayy m/8H)46524 1( 8°01 51 (m 2H). Di-
hydrochl ori desalt: Anal calc'd for C18H21C N4QO. 2HC1:
C, 51.75; H 5.55; N, 13.41. Found: C, 51.47; H,
Exampl8;94N2- Cllﬁoﬂ384 {Ts A NH@-(@B-(2-(1-isopropyl-1H-pyrazol-4-yl)- ethyl)

g B o PSR e i AR 9
Cl
@ﬁ} A

>\

Using a method similar to Example 93, using 2-chloro-4-fluoro-N-(6-

15

20  methylpiperidin-4-ylamino)pyridin-2-yl)benzamide (Example 86, 150 mg, 0.4 mmol),
gives the title compound as a white solid (114 mg): mass spectrum (ion spray): m/z =

499.36 (M+1); mp 96.7°C.
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HH NNNo N,, Uing a nethod simlar to Exanple 98,
using N-(6-am no-pyridin-2-yl)-2-brono- benzam de

WO Bvospag4as i on 46, 495 ng, 1.69 mmol) gives 195PamyuSbd25607
of the free base of the title conpound as a white
SO|Id Using a salt formati o®-method simlar to that

bed 53 | d
el A S B ks SRR
13, 8. 09 1H), 7.64
beé%}ﬂﬁh%@{@m%" . 6. ggn)(d, 111),(84. Slf)(d, 1H),(m3. 58
(m 1H), 2.80 (mFp2 230 B3l 3HHCR. 07 (m 4H),
e

1.54 (m 2H). D -h Ch|H)rI de gnlt: Anal calc'd for
C18H21Br NAO. 2HC1. 0. ( 5.13; N, 11.89.
Found: C, 45.95; H, 11 73 C}\IExan'pI e 100.
Cycl ohexanecar boxyl i ac(?

-rrethyl er|d|n4ylamno) ri yl)-amide
di hycfoR gTrG Oopanigg Dy Tidingg-)- %ﬁrtﬂ&@rpim@ml@g {Frgpagation 43,

66?‘?11i0§I 9d r?lh{yl é"i1 tH&—E@(% }18%\%8(866@’@19 0 mmol), acetic acid (450 mg, 0.43

’ohexan
mla,rﬁ Honpol), intblecularysievesndd d & gf ﬁlcbhaﬂhxthlmnet&ine 5ti0fond) min at room

e GG FOtt e oS P S B Bk TP o gtvise
AdParolit batdR 3F !Jnli@ﬁ&uwp#faaﬁp {5628, F. (y&ﬁndmﬁﬁ doﬁhﬁn

COI’TpOUﬂd Free base: nass S ectrum I on =

triggtoxybembydride 4 3RVR, ¢.2Dasol pfmﬁﬁ)rtmg/ bﬁr_zavonscg)e 5 |st111 p_n.ersynt after

OVE’}EJI&U%?GB%}% cl)ég‘g}?l}:]fﬁe x&gaipnzwigﬂa 8\1\&1&88%%@214(91 xE‘.gﬁt the mixture

with &Bylaeatate i:ﬁree ﬂm3§ Combidblorgadicldycks, Wy (){i@r I\7d'$04,]ﬁ1&3 and
coqg_fgenﬁ?t;?t@ @f;fpgirar @@d§@| E?uom{aécpgr@ggf]dsﬂléa gel, 4% 2I\SIIIQH -methanol in
SRR B B R gy . B e
bag- i@ TG, G- hlyadd lN( BOl/Ety0e ¢Sy fnhi, ﬁeirrhnlioib tonydvarthanjppymatant,
walgg :ﬂ{]e_ wh1té/ sc)l% nit agﬂler f’ou1]rc trlr%gs gn ?r? (\j/'accljll dvre%c’%cl? laﬁ‘cr)ll'dd 6e00 mg

(88%) of thefree base of the title compound. Using a salt formation method similar to

that described in Example 53 gives the title compound: Free base: mass spectrum (ion
spray): m/z = 365.0 (M+1); 'H NMR (CDCl3, ppm): 8.50 (1H, s), 7.49 (m, 2H), 6.70 (m,
2H), 6.14 (d, 1H), 4.38 (d, 1H), 3.48 (m, 1H), 2.78 (m, 2H), 2.28 (s, 3H), 2.05 (m, 4H),
1.51 (m, 2H). Di-hydrochloride salt: Anal calc’d for C1gH;9F3N4O-2HCI: C, 49.44; H,
4.84; N, 12.81. Found: C, 49.31; H, 4.96; N, 12.49.

Example 96. 4-Fluoro-N-(6-(1-methyl-piperidin-4-ylamino)-pyridin-2-yl)-benzamide

dihydrochloride salt
F
H H
\©\H/N NN
0] U \Q\I\

Dissolve 2,6-diaminopyridine (1.637 g, 15 mmol) in dioxane (15 mL) and cool to
0°C for 10 min. Add 4-fluorobenzoyl chloride (793 mg, 0.59 mL, 5.0 mmol) slowly.

After 40 min, remove ice bath and stir the reaction at room temperature. Use the work-up
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10 Under an inert atnosphere, stir a m xture of
N- (6-am nopyridi n-2-yl)-2-chloro-6- fluorobenzan de

wQ Bvospagsas i on 48, 810 ng, 3.0 nmol), PCT/US2004/025607
1- met hyl - 4- pi peri done (339 , 0.37 m., 3.0 mmol),
anhydrous THE (50 mL), gl aci%®t acetic acid (0.52 ni,

oD ST A s TR i
yl)f4eﬁ‘t§(5rb%n£a§hlgé’ ad Qﬁhg’hﬂ?%)éﬁow-gél@d‘ §1f 15‘70 $ heovgambiQPecturm (ion

m xture into ethyl acetate (20 15 then wash once
spray)t w/z 08D 04MNADH (2N, 30 nl). Separ ate the organic

sof Dine A e FimiBERPSPHRGTR 5. WEkdht e HREPRR e (41 me.
2.5¢ M@H%%Weé 303 hfgf'(69)%b of ﬂl%tﬁfé)cbﬁiﬂo%@aé &white solid. Using a

net hanol Z I'1ect the free base product and
salicformatiqn methpti simgj aﬁy@jﬂv@tdﬁsgﬁb%nﬁqamp@ﬁ givat theditiercompound:

Freg%%%%ﬁ%ga gﬁ‘%‘ ﬁﬁls ?}%L{‘h) Ql,/llggg rﬁs pr egi: Faépr%)n8 16

(s, 8H),d. PO REDE7 53|(md2H26’8221@n 219/6 0 €8, ), 486%d SHP)CBJGQ fm,

ion spr mz = 363,
1o ATD G L 54,53 SRS Ry crgehleygie sat: Anal
8
caléz;ge%ﬂﬁcmgzﬁgxi,)(ﬁﬂqg Sftzla%%%}b sd\'H 3&1)%1 N, 13*3'25"\/'?0%% dc 51 |_7|)8 H, 5.65;
N, 13.3d(t, 1H), 6.91(d, 1H), 6. 65(d 1H), 3.98(m 1H),
3.64(d, 2H), 3.30(dd, 2H), 2.91(s, 3H), 2.37(d, 2H),
1.93(m 2H) 25 Exanple 102.
Exﬁmgiemr w-€6 Br: Meiﬁyu@iﬁénmaﬁyrahlﬁ@tﬁwme J-Sdefidy | am n
pyridi n-2- yl)benzam de and di'hydr ochl or| de salt F
dﬁlmrovbozd@salosmgg PCT/ US2004/ 025607 -99 Using a
nmethod simlar to Exanpje 101y using

N- (6- Ami nopyri di n- 2- 3-1qhl §7.0-
2, 6-di fl uorobenzam deJ (P |eph atl on U9, 764 ngy, 2.7
mol ), 1-methyl - 4p|pfer| My, .3 n, 2.7

mol ), anhydrous THE (50 ni), gI acial acetic acid (
0. 461sﬁﬂg a Iﬁeﬂhodlmrﬁhl)ar to BxaahpleOf ahd &“HFoasyh@reahg{cm softeen( 8WBmL),

“S“(l%JNh%q’f%‘HTHyFlfigl V§§r@fcg 3@3@@% Q‘eig)l?— gnkgmmol) gives 597

mgs(E@%5 bR (R baSPEANS 1itlETdm 0@1‘1%1 I@sm%%aw f’orrﬁQ@An method similar
for CI8HL9C1F2N40. HC1H20 45.83; H, 4.91;

to ﬂqlat dleﬁcnﬁ&d ik &ixaaiple 3326 ﬂ&:i;tlel—d:onﬁoo@gd N;eejb@se; Bnasg ﬁpﬁctrum (ion

Gy M5 S o w5 A £, o1

(mlﬂl) 45256‘(&(11—1) 3B, (m3189,(xgh (e HH), 2.39%6,3H), 31D (5,3H5,72.93 (m,
4H) 1.56 (m 2H) r]rgl-hygochlomde salt: Anal calc’d for C13H0N4O-2HCI1-0.25H,0: C,
47.93; H, 6.96; N, 17.20. Found: C, 47.94; H, 7.18; N, 16.77.

Example 98. 2-Chloro-N-(6-(1-methyl-piperidin-4-ylamino)-pyridin-2-y1)-
benzamidedihydrochloride salt

H H
@KN NN

Using a method similar to Example 95 with 1,2-dichloroethane/THF as solvent
(1:1, 20 mL), using N-(6-amino-pyridin-2-yl)-2-chloro-benzamide (Preparation 45, 500
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10 Exanple 103.
2,6-Di fluoro-3-nethyl-N(6-(1-nethyl pi peridin-4-ylamn
WO R@§0sdpNn- 2- yl ) benzam de and di hydr ochl ori dePGHIUS2084/625607
H NNNNO Using a nethod simlar to Exanple 101,
usi ng N-(6-Ani nopyridi n-2-yF§7-2, 6 15

R N DA 5, B PR B OB 9210, i
sof g ing 88 o e s AR LT Pl Sl the
tit]ﬁ@pﬁ@gﬁlﬁi: nifrob pasgt w@ss spaetrllm( '8t(ioe sprlazly)mm/!a& 345.1 (M+1); ' HNMR
I oC [ ; , Y :
(bt bpi £ b Lapgd g I027 B oy TR (el 20 0, 110, 422
24 01 : 64111 9 B3N Di-
R E R M R T L
hydreehlotidesaltuApalga2d u, Ciaiy CINaGBIHGL: A1, 757 }DgéftS,; N, 13.41.
6. ' e , 3.98 111), 3.64(d, 2H),
FO%P%%%%&;‘@B,5955‘3"1?%-,1%5%, 2 3(7?]d, 2)H), 2 3(1(3, EDH),
1.93 (1n, 2H) Exanpl e 104.

2- Chl oro-4-fl uoro- N(G-(l-_net,hylzf‘)[i peri di n-4-yl am no) py
Examgler’% 2-Brome-N-(etmsthybripgddiarhylamdentyridie2 bt F,

: ' at nosphere, stir a mxture of
be@rg%ds%é}}éﬁsﬁag_ yl)-2-chl oro-4- fluorobenzam de
(Preparation 38, 4 1.63 nmol),
1- net hyl - 4- pi peri d
PCT/ US2004/ 025607 1),

-’Ip B
4A (1 g) for 15 mg% Add :Qgiﬁgl aceti~c acid ( 294

1, 2-di chl or oet hane | ecul ar sieves

ng, Q.28 ni .89 ] , ter 1 h dd. sodi.um

'7s BRI nedsPTRR gl ndod N Rdil-2 - 2-bromo-
befiRatld Chepadatiid 46/ 80N PN 1.69tiBol bifes 10hend @3%4)i0Pthe free base of

m xture into ethyl acetate (200 mlL), then wash_once

thefitlecomponnd as pabriesolidNUsing asplf formagian methadamipigiarihat

O - i um syl f .
ackBHL i Sy S5 LMY QU AR, PULIALE B blhl ey
m/e ABREHAVEIAP Y NMR (CDELg epm):FABCH 1R M .64H3n,i3H), 7.40 (m, 3H),

6.1%?1?%)%12%1%%@3158 OV 5 2 b0 Gl 5198 2%50°€. 965 ek 285 1.54
(m, 2H). Di-hydrochloride salt: Anal calc’d for C1gH,1BrN4O-2HCI-0.5H,0: C, 45.88; H,
5.13; N, 11.89. Found: C, 45.95; H, 5.10; N, 11.73.

Example 100. Cyclohexanecarboxylic acid (6-(1-methyl-piperidin-4-ylamino)-pyridin-2-
yl)-amide dihydrochloride salt

O\”/H H

Using a method similar to Example 98, using cyclohexanecarboxylic acid (6~
amino-pyridin-2-yl)-amide (Preparation 47, 510 mg, 2.33 mmol) gives 352 mg (39%) of
the free base of the title compound. Using a salt formation method similar to that
described in Example 53 gives the title compound: Free base: mass spectrum (ion spray):
m/z=317.2 (M+1); *H NMR (CDCl3, ppm): 7.52 (s, br, 1H), 7.46 (m, 2H), 6.13 (dd, 1H),



10

15

20

25

Convert the product to its di hydrochloride salt by
treating it in CH2Cl2 with excess solution of 1.0OM

woigbsioss4ad et hyl et her and addi ng nore et her toPCHUSH04/025607
its precipitation as a 10 whjte solid: mass spectrum
(ion spray): nz/z 363.0 (1\%‘31) Anal . calc'd. for

R BEEVE, PP i2. Kas s S 5 b P 8 o,

1 7%"&43 @H%%Q"@ﬁ‘ OalH)d{l)n %n@@l‘dyl d)l-lik;H}ochForKiZ(ant Aﬁm cam 8H(d,

H) , 5
CmHzQNz;@ZHE(éSHzQ) C, 84. 2’@(1&& 8423 142)69115(03md G4, 363 gi(&ii N,
13. gi—l) 1.93(m 2H) 15 Exanple 105.

Di fl uoro-N-(6-(1-nethyl piperidin-4-ylam no)pyridin

2 yI ) benzam de and di hydr ochI or| de salt Using a

simlar to

Exzmnple lﬁﬂn Rdphletod?- iﬁluseryN 6—@ -metiloﬂpéweﬂdubf*mg}ﬂmém—%
1)
yl)ﬂl&ngaﬁfeaﬁéé)%sgé?? gﬁ’ﬁ‘é“?%]@ﬁ‘dﬁg?ﬁmg. 3 i, 2.48 mml),

anhydrous THE (50 nL), glacial acetic acid ( 0.42 n_,

7.4 mmol), sodiumtri aget oxybor ohydride (784 ng, 3.7

nol ) gives the ti conmpound (di hydrochl oride salt:

56.4 nmg, 5%yield Ss \ppegtrum (igQn spray): mz =

347.3 (Mtl); Anal. ' .lf

C18H20OF2N40. 2HC1. 0. pH2 C.{50J48, \H M. 41, N, 13.08.

25 Found: C, 50.63, H, 5.43, 12. LY 635150) 1H

NNRU§dér;%1?g&F ?ﬂm&ﬁ%eré 88%5 @1@911)(‘31‘?9 of N%G%%lﬂi}%y%@n- gfé)g%eﬂoro-@
ﬂu@bl))énzan@nk(@xepa%{pp 43, 817Q g, 29|)nm(1l) OB tmethy2dpipecaiopt é§39 mg,

033 33U R, ARy TR (30 b i et A b P by 7 A dimel at

roon?teﬁi/p)a&@lﬁé 366 AHemin3 0A @D shditieh u@aoamly@&hlﬁmm@%l %ah % dﬁ@ol) Allow
2005/ 035499 PCT/ US2004/ 025607 - 101 H

thengaction tyeafordtdass Sramsienthetrenctivn mixarelinm @rbylregetate (200 mL),
thet}tgx( o8h BHld WE@%’OH@?@@%@%%B n%ir?g :gj)esarlrggqﬂg &[Eagl% layer, dry over

reparati on
anh%rdfm‘.lts ydivdr suifper iRbatse4hdsaigsnt utked réducedipdssundl Clean the residue

, 2-di chl roe han wder e

oznftogyap 5 ﬁ gl 4%&%\4&%&%@%&%@%@ é&l ccfih free
bam&guct Irt td ﬁé:@iB?afr)éE’ﬁBﬁ@é’ i l:gﬂ:re(a%ngﬁ i CHz@lzogwth excess

|Ves e title conpound %yield

solfiidnyefr lo@¥l H)(B] inaliethyltetharasd adding more ether to cause its precipitation as a
white solid (268 mg, 20% yield): mass spectrum (ion spray): m/z = 363.2 (M+1); Anal.
calc’d. for CigH,oCIFN,O-2HCI-H,O: C, 47.64; H, 5.33; N, 12.35. Found: C, 47.69; H,
5.59; N, 11.85; "H NMR & (methanol-dy) 8.01(dd, 1H), 7.60(q, 1H), 7.44(d, 1H), 7.31(t,
1H), 6.91(d, 1H), 6.65(d, 1H), 3.98(m, 1H), 3.64(d, 2H), 3.30(dd, 2H), 2.91(s, 3H),

2.37(d, 2H), 1.93(m, 2H)

Example 102. 3-Chloro-2,6-difluoro-N-(6-(1-methylpiperidin-4-ylamino)pyridin-2-
yD)benzamide and dihydrochloride salt
F

Cl/@f( I AN
F O Z N

Zm
Z,
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spectrum (ion spray): mz = 379.2 (M+l); Anal. calc'd.

for CL8H20CL2N40.2HCL1: C, 47.81; H, 4.90; N, 12.39.
woomsm3s4® 47.59; H, 5.21; N, 12.00; (LY 6410580T/LE20NNR5607

6 (CDC13) 7.79(s, 1H), 7. 59 d, 1H), 7.47(t, 1H),

734(m 3H), 6.18(d, 1H), 6(d, 1H), 10 3.55(m 1H),

}ng allgét’hog 51m1far to g)tgn‘lple 16}(umin 41@(6 A]inlsng)ijyridi% |:41)-371) 3-chloro-
2 ﬁlﬁquBkﬁ@hﬁdé\tp(r@afalmmh%@mgez 7 hhrRol; yh@mym);ﬁyéﬂdims (305

)benzani dé Free base di hydr ochl ori'de ‘sal t

et 8 o) 5 ey amonar 50 @ﬂaxglﬁgabacma@d (fgo mi. . ? mmob),

SO(J(\“L E&gﬁ%&%ﬁ [ ncgegéx%g, 3%211 m?r}l %&'\Qé’s%ee Pﬁeaggmpound

(dlﬁ di‘B&lﬂ&ﬂldeﬂsaw 375 m@mt% (7#5: MBass spdeBufi (iomfsp3ayIoin)z = 381.0
-di chl or oet hane 3&3 d éovvder ed nol ecul ar si eves
BN 21

(Mzt)s) (Amaé)calc ¢lfarcCaH 1290306+ 38p3; Th 4381 M. 1188Found:

C, frapo gt BEONHAG e PSR BN Bt 1% 107776,

£,a¢h)] ©p1@e1HRI6l69(ABSH, 2OSGREH)! 816U (d, OFH),SP3 2H), 2.91(s,
1H§Im q;{7) %h— }iAnzgll ?alc%@f)! ¢ )SPBGHA,2H), ¢

3%@&@#@@%9@11@5%0 C, 50.48 H, 5.41, N, 13.08.
Found: C, 50.76, H, 5.77, N, 12.70° 1H NVR 6 (CDCL3)
7.94(s, 1H), 7.55(d, 1H), 7.41(m 2H), 6.97(t, 2H),

ExSmpR(103. zwDimoz@ednetnﬂ)N (8-( Smfathylfirpridin2-Vidfodno)Ryf din-2-

1.50(m 2H WD 2005/ 035499

28(s, 3H)..
it orldmg{) tExanpl e 108.

2,4-Dichl oro-N-(6-(1xmethyl - pi peridi n-4-yl am no) - pyrid
in-2-yl)- benzam d ee pase ang di hydrochl ori de salt

ad-, '"d Using a Ni N npl e 104 using

N- (6-am nopyri di n- 2- mh benzam de
mOZ N N\

55 L, 4.48mo

(Prepar at | on 54, 621
1),
1. DUigingin et Rarar (orBxgle laﬁmm@a (heirainapwidineilya.6-

1- met hyl - | peri done (510
dlf@l g%%—m&.?n}lbgl/ & ngP?eﬁjgl[aclé{loxyg%ér m v ?rédqgl) (ll-mgﬁmgmg)l%endone
(282mg,).20mNES. Strhﬁlol)L M@W@O(ﬁi@? ghigial d&%cﬁbﬁll (ct) 42 mL 7.5

di_hydy. ochl d t
mmcl)lqucyﬂlgrg (tlnq?c%ox?fmwhydr@gﬂggémség %e,:%S ?pélqg)ls Iggfgs iife- t1t}/e compound

(d@é')nﬁﬁ%ﬁ&g%}r ?5’?]‘%%’ 12@?1% m%%slé?)gcztnhlnl ﬁ@n%&ra@ /%391

(M@-ﬂr)'—;thnaiod:aldd) fo8 O@diz@l“chm@HCWOﬁsz 66; BH. 58, N5 8. Fouhd: C,

523090 $46: 9042.75 TS NUR Sxiaethagiob g 0%, 11, Sadfe 17515 00¢, 11D,
6.90(d, 1H), 6.63(d, 1H), 3.98(m, 1H), 3.64(d, 2H), 3.30(dd, 2H), 2.91(s, 3H), 2.37(d,
2H), 2.31(s, 3H), 1.93(m, 2H)

Example 104. 2-Chloro-4-fluoro-N-(6-(1-methylpiperidin-4-ylamino)pyridin-2-
yl)benzamide and dihydrochloride salt

1
H H
RO
0] % N

Under an inert atmosphere, stir a mixture of N-(6-aminopyridin-2-yl)-2-chloro-4-
fluorobenzamide (Preparation 38, 433 mg, 1.63 mmol), 1-methyl-4-piperidone (369.5 mg,
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15 Exanpl e 109.

2,4,6-Trichloro-N(6-(1-netliylpiperidin-4-ylam no)pyri
W(alizm)sms&ybs) benzam de Free base and HC salt C P&i/UBR004/625607

NYN Y*') "I Using a nethod simlar to Exanple 104

u3| ng N-(6-am no-pyridin-2- 3/109‘2 4, 6-

i 3.2 pomgDn g ety behitD He@?eo‘géer%%ﬁgw sievesAhfl @) for

15%5' )Addl%\gclgu &Bﬂwa&&tb@mﬁlgm@sm 4, O)edAﬁaJ 1%“5&1 sodium

si eves 4 , glacial acetic ‘acid i
mm;to)@bamh C) (,86% mg, drh mmiojc e’ﬂmﬂlﬁﬁm@n ital go ()ﬁaﬁlghtrgransfer

B Y5t LR RO e e oo
(2@1;:;5 @M}L) c gi(a%aréte %@a&%’%ﬁ%’%ﬂ dryhb g&g@%%ﬁbm sﬁflﬁ&e? pull off the
sohqqyt m@egg:@gced]pqyssu@ HEjeqq the p:gmdug by:;@g)magpgrap];gy (8ics, gel 5%-6%

YT k- falRs Mo Fidband Bl Rt Biiegrieto

Cdnoert Bxeprpwes tdi'tﬁ)dlbjz&;ocli]leﬁtle salt by treatmg itin CH2C12 Wlth excess
4-yl)-pyridine-

sol R AL BT Bh8e i Hingrrokhie ot b s ppcpitation as
wﬂie%ﬁﬂf)na@@%oe%%ﬁm%ﬁ)%{s@?&[ﬂ.%@ A g\mf gl icfie> o Porl0

; e reactioh mXxture is diluted
CmH:toElM 2d€1-0 SHQc Caadvet Hare21;(N). 13. GﬁLFouﬁlEhQ A84a} Hi fgl; N

1238 BV 28l 0 S R o B s Lﬁms@ w,

7.8t ?ﬁ2 W, éda%,' 1?}?3%@ 31 @995( &6538'4@@%? utz 91,

concen rate pur

3H)p337(dg2Hyd 3¢ m; dHmt ography The conpounds are
characterized by chromatography using a 10 MetachemiM
C18 col um (nmonochrom 3 mcron, 2.5 x 25 cm using a

ExhRmpROPO5S @, 2. Hluddo-N-(6-(1-methylpiperidin-4-ylamino)pyridin-2-yl)benzamide
and dihydrochloride salt

P

H H
WG
F O % N

Using a method similar to Example 101, using N~(6-aminopyridin-2-y1)-2,4-
difluorobenzamide (Preparation 51, 617 mg, 2.48 mmol), 1-methyl-4-piperidone (280 mg,
0.3 mL, 2.48 mmol), anhydrous THF (50 mL), glacial acetic acid ( 0.42 mL, 7.4 mmol),
sodium triacetoxyborohydride (784 mg, 3.7 mmol) gives the title compound
(dihydrochloride salt: 56.4 mg, 5% yield): mass spectrum (ion spray): m/z = 347.3
(M+1); Anal. calc’d. for C;3H,0FN,O-2HCI-0.5H,0: C, 50.48, H, 5.41, N, 13.08.

Found: C, 50.63, H, 5.43, N, 12.84; (LY 635150) '"H NMR & (methanol-ds) 7.95(m, 2H),
7.20(m, 2H), 6.86(d, 1H), 6.73(d, 1H), 3.98(m, 1H), 3.64(d, 2H), 3.30(dd, 2H), 2.91(s,
3H), 2.37(d, 2H), 1.93(m, 2H)

Example 106. 2,6-Dichloro-N-(6-(1-methylpiperidin-4-ylamino)pyridin-2-yl)benzamide
and its dihydrochloride salt
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gradient in 4.5 mn., where solvent Ais 0.1 %
trifluoroacetic acid in water and solvent Bis 0.1 %
WO peoslossappacetic acid in acetonitrile. The proREeDURB04/625607
repeated in parallel for Exanples 110-115. WO
2005/ 035499 - 104 PCT/ US200416b5607
Ex. St ruct ur eNaneDat a
1103- Chl or 0- N- ( 6- (X Swethyl - N - Rf i NNN
(1- et hyl pi peri di n 1. Myn. %ﬁt 1 0 |
~Nyl ) am no) pyri di n-3 A nif V)t opheneam denl e 365
(M+l). 111F , F2,4-Dif l@or 6- Mgt hyl - LCVB Rf N
N NN-(1-methyl piperidin-4- 1.36 mn. at
|'y| XAMNOMBIbE dinfiid 1y EXRapea ol dsiad N-(6taméopyBdiablyl)2,6-
C&\fl . 112F3, 4-Di f | uor o- N?l(é6-(N -réret hyl - L%ﬁf\’f ) L
didalroehzamideyPrsippratipg 53, 3p9ma 6. frinmolhtl-wetbxint-p@gridone 450 mg,

0 A5 BRI, Bt RIS M SR 0
glacTihdvticabld (-360-MB N4 mL, 4.6 mihol), @idium triacetoxyborohydride (1.06 g,
5.0 mmol) gives the title compound (491 mg, 66% yield): dihydrochloride salt: mass
spectrum (ion spray): m/z =379.2 (M+1); Anal. calc’d. for C;sH»CLbN4O-2HCI: C,
47.81; H, 4.90; N, 12.39. Found: C, 47.59; H, 5.21; N, 12.00; (LY 641053) '"H NMR &
(CDCls) 7.79(s, 1H), 7.59(d, 1H), 7.47(t, 1H), 7.34(m, 3H), 6.18(d, 1H), 4.26(d, 1H),
3.55(m, 1H), 2.73(d, 2H), 2.28(s, 3H), 2.11(m, 4H), 1.50(m, 2H)

Example 107. 2,6-Difluoro-N-(6-(1-methylpiperidin-4-ylamino)pyridin-2-yl)benzamide
Free base and dihydrochloride salt

F
H H
Q;(N NN

Using a method similar to Example 104 using N-(6-aminopyridin-2-yl)-2,6-
difluorobenzamide (Preparation 53, 536 mg, 2.2 mmol), 1-methyl-4-piperidone (486 mg,
.53 mL, 4.3mmol), 1,2-dichloroethane (15 mL), powdered molecular sieves 4A (1 g),
glacial acetic acid (396 mg, 0.38 mL, 6.6 mmol), sodium triacetoxyborohydride (1.16 g,
5.5 mmol) gives the title compound (596 mg, 78% yield): dihydrochloride salt: mass
spectrum (ion spray): m/z = 347.2 (M+1); Anal. calc’d. for C;sHzoF2N4O-2HCI-0.5H,0:
C, 50.48, H, 5.41, N, 13.08. Found: C, 50.76, H, 5.77, N, 12.70; "H NMR & (CDCls)
7.94(s, 1H), 7.55(d, 1H), 7.41(m, 2H), 6.97(t, 2H), 6.18(d, 1H), 4.26(d, 1H), 3.55(m, 1H),
2.73(d, 2H), 2.28(s, 3H), 2.11(m, 4H), 1.50(m, 2H)
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N N N pi peridin-4- 254 nm
~yl )am no) phenyl ) benzam dem e 379 o N (M+l).
wa tebskoga9g N -net hyl -N - (1-LCVMS Rf NN N N PCT/US2004/025607
met hyl pi peridin-4- 1.05 mn, at ‘
WJyl ) ami no) pyri di n- 2- 254 nmi0%yl ) ni coti nani denf e 326

Mr1).. 115C12, 4-Dich -N- (3 f 1L -5-(N.-
Ex RPN A DR TR RIper i b pyidm 3D
AT ' ' 54 cd 0, Nme 393
be?%§%%g%gc%ﬁgg§{ggﬁ%ﬁ{aﬁ%§%i nvgnmti on are use?ul for

i ncreasi ng acti vét Cthe 5-HT1F receptor. An

OO0

increase in the acti ofiof thdl5-HTIF is useful for

treating a variety OF5 g N | have been

l'i nked to decreased neurgtrasy ssilgn jgf serotonin in

mammal s, e.g., mgrai ne headathes. S&e U.S. Patent No.

5, 708,008 d rating, ATERGT

o " Chsta AR RBaR e PRubit® 108 AR PR AR AL O
dichlfdii@l%]dﬂgamﬁiﬁef(lbﬁbamﬁbﬁ 54lea2d g, 1pe2i inmotle hanathyled-pipetidones@10

of the conmpounds of the present inventi [
mg, 0.55 mL, 4.4??mmol), 1,2-dichlorogthane (15 mL), p(r)]wldgrgd Imrg)lecular sieves 4A (1
g), glacial acetic acid ( 403.5 mg, 0.38 mL, 6.72 mmol), sodium triacetoxyborohydride
(1.2 g, 5.6 mmol) gives the title compound (397 mg, 46% yield): dihydrochloride salt:
mass spectrum (ion spray): m/z = 379.0 (M+1); Anal. calc’d. for
C1gH20CLN,O-2HCI-0.4H,0: C, 47.06; H, 5.00; N, 12.20. Found: C,47.49; H, 5.31; N,
11.72; 'TH NMR & (methanol-ds) 8.01(dd, 1H), 7.69(m, 2H), 7.53(d, 1H), 6.90(d, 1H),
6.67(m, 1H), 3.98(m, 1H), 3.64(d, 2H), 3.30(dd, 2H), 2.91(s, 3H), 2.37(d, 2H), 1.93(m,
2H).

o

Example 109. 2,4,6-Trichloro-N(6-(1-methylpiperidin-4-ylamino)pyridin-2-yl)benzamide
Free base and HCl salt
Cl

Cl
H H
UQ
Cl O Y N

Using a method similar to Example 104 using N-(6-amino-pyridin-2-yl)-2,4,6-
trichloro-benzamide (Preparation 55, 375 mg, 1.18 mmol), 1-methyl-4-piperidone (270
mg, 0.29 mL, 2.37 mmol), 1,2-dichloroethane (15 mL), powdered molecular sieves 4A (1
g), glacial acetic acid ( 0.21 g, 0.20 mL, 3.54 mmol), sodium triacetoxyborohydride (625
mg, 2.95 mmol) gives the title compound (187 mg, 45% yield): dihydrochloride salt:
mass spectrum (ion spray): m/z = 412.0 (M+1), 'H NMR 8 (CDCls) 7.78(s, 1H), 7.56(d,
1H), 7.45(t, 1H), 7.36(s, 2H), 6.18(d, 1H), 4.26(d, 1H), 3.55(m, 1H), 2.73(d, 2H), 2.28(s,
3H), 2.11(m, 4H), 1.50(m, 2H).
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the treatnment of migraine. The ability of the
conpounds of this invention to bind to the 10 5-HTIF
WO e@sB83ap9 subt ype i s neasured essentially as decsTUsmed025607
in N Adham et al., Proceedings of the National 15
Acadeny of Sciences (USA), 403408-412, 1993. WD
2005/ 035499 PCT/USZOOﬁéOZSG%? -%qg Menbr ane
Preparation: Prepare nExBPREEd1914% transfected Ltk-
cells (transfected with the hupan 5-HTIF receptor
sequence) that have, gr 0% confl uency. Wash the
cells twice with 3% eth sali ne, scrape
them fromthe cul turegdi 5 of ice-cold 5
phosphat e- buf fered sal i ne,~and centTifuge at 200 x ¢

| oo Prvps |15 RS R R ey ) PTing 2.6

. h i ' . g - ' . e
i EETDhrag @347 AT 6 SMidhich WOEHAAE) dr xR Bpproprinte Rracid
chiptidd .10 npedl) &t 90°Erfge2 hr. dbineracioshnixuraieditiitst it d6% acetic

Col |l ect .t nat apnt angd . centri fuge at, 40, 00
aciGpetbipol{ths iy ae ombirenieasurEreil el Hhgsc hiumn
Afle? $hcOhghiyl RadthihSwil HbtRRb], She U aﬁs;agfegw%i Mamith&dh-

buffer containing 50 MM Tris d 0.5 mM EDTA, pH
methanohandBEeluehi iscanaentrafed medrbrrther pynifegsbahigbitironghriug mass

n tilize themfaor the, radi,oligand.binding.assays. .
ufiEf oSt e Sprph P e i M QPR E R sing o
MEHATMICIS @SR ¥mbiehiteh Bagicoh, Bsadt Déd) usdi@h 10-90% solvent B

Bi ochem_, 72:248-254, 1976. 15 Radi ol i gand,Bi ndi ng; .
gradiegt i 4.Frmip;, eherrysolenpAris 8l Hillusreaget¢ pejf in water and solvent B is

o : ot - LTl ik i ed
0B Sl AESci o Ao R R AR DR P
Exafpls2404a31, 1988) w th the om ssion of nmasking
| i gands. Conduct radioligand binding studies at 37C in
a total volune of 250 L of buffer (50 mM Tris, 10 nM
MyCl2, 0.2 nmM EDTA, 10 gM 20 pargyline, 0.1%
ascorbate, pH 7.4 at 37C) in 96 well mcrotiter
pl ates. Perform saturation studies using [3H 5-HT at
12 different concentrations ranging fromO0.5 nMto
100 nM Perform di spl acenent studies using 4.5-5.5 nM
[3H 5-HT. Use 6-12 <concentrations of conmpound to
obtain binding profiles of drugs in conpetition
experinments. Incubations are for 30 mnutes for both
saturation and di spl acenment studi es 25 based upon
initial investigations which determ ned equilibrium
bi ndi ng conditions. Define nonspecific binding in the
presence of 10 tM5-HT. Initiate binding by the
addi tion of 50 tL nenbrane honobgenate (10-20 g).
Term nate the reaction by rapid
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filtration through presoaked (0.5% poyl et hyl enei m ne)
filters using 48R Brandel

WO Saistbapsbur g,

40) ,
vi al
Ful |

VD) .

dry the filters,
s
erton,

Cel | Har vest er

Saf e (Becknan,
usi

Wash the filters for 5 sSePONUS2004/025607
with ice cold buffer (50 30 nM Tris HO ,
and pl 1% t hem i ndi vi dual | y into
containing 2.5 nL Readi -
CA) and radioactivity was measured

pH=7. 4 at

ng a

i)

an LS
ci ency

w%f qui d

counti ng of

$CInti 11 at nppuLount er.

T
[3H 5-HT averages betwe

€  Data
Meen

48-
WO
reg
Sof
to

al yze the bindir

K, val ues using the Chg

OrseflpipddEnden! | near
yharhd)pekkeonp, Lunden

2Ng- Prusof f equati on.

oftRANEkide t he 1 C50 viP

ng- @dow-ﬁy(&(bl’mwthyl-Ms& sLEMS Rf

1.47 Min. at
254 nm,
€365
(M+1).

exp
of

f or
t ha

17Ot

descg

EhaTnut,W 22

s in triplicate|

=]
o
&
= /D S
AALB_égz

&
the 5-HTIF Teceptor
or equal to about 6

ol

youl
I

4
s for exanple Ki's of | &Y
0 nM Preferred conpoun

—

6 min. at

i

M)

'éCMS Rf

lilRe

pres nt invention havg
b 00 nM \qet mor e

5e NS NQf | es$
Particy anl yl g?@\(req
<i of |ess than o equs

=3J41 Diflupto-Ne@s(Ntmathybr ¢
N’e(ﬂ angtbylpperpioehrds ar e
s yhamoysyriiintaty lbenaindaé

I conpounds are those ha
al to about 50 uM

GMS Rf
( 1.46 min. at
269Pnm,
1@
361(M+1).

T fied conmpounds hav
Alr t g ajpout 200 nM

yvated byl R L.
oteln @sm

>erotoner0| c drugs to i

s ’;ﬁ*@ﬁﬁ/ R

i 2'3' 4§ rﬂﬁof&gﬁs( b8!

format |
93/1

nhi bit forskolin stimul

uR
e *‘Esﬁ@yﬁ%%g'@&d o al nie
2fMgD).

TYCMS Rf

g

379

NI H3T3

uction i
1Eziggﬁpton. denyl at ¢
or m ne uﬁggg/stan ar d
achi evéld byr<er otemin.

dlng the inhibition o#

Oe(6-6\’-methpsNe€t-ed with
neyigilpigeridiaid-vity is
yBemRiogmeRrlin-A- maxi mal

MnicbBtarhide det er m ned
a test conpound by t he

ef

LEMS Rf
1.05 min. at
bechm,
D¥n/e 326
(M=+1).

conpetition studies

| rreu HI'IU—U(:Tl_(:‘I rn
dh et _al., bupra,;

ceedi Hmé\’ ti
h), 8¢ 353 34\ _1992;

j‘&

E’uo:lro”sl J I |
%;’jw g@%@@g@? Mool
AR U

Fein. Incubate_hunan 54

= 488

T TR O

receptor. An increase in the activation of the 5-HTr is useful for treating a variety of

HTI F receptor transfect:g

PEMS Rf
1.54 min. at
854 nm,
gv/e 393
F(M+1).

x from one point

fnol /mg of protei n)
M HEPE drox et.h
SE Tl o

ng ac vati

i n DVEM

| Fthels-HT

disorders which have been linked to decreased neurotransmission of serotonin in

mammals, e.g., migraine headaches. See U.S. Patent No. 5,708,008 demonstrating the

nexus between activation of the 5-HTjr receptor and migraine. 5-HTjr receptor binding

affinity is determined to demonstrate the use of the compounds of the present invention in

the treatment of migraine. The ability of the compounds of this invention to bind to the

5-HT)r receptor subtype is measured essentially as described in N. Adham, et al.,
Proceedings of the National 15 Academy of Sciences (USA), 90:408-412, 1993.
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25 pargyline for 20 mnutes at 37C, 5% CO2. Use a
range of 6 final concentrations of test conpound in
w@aooaloBab9 i ncubati ons to obtain drug dose- ef f eBCT/US2004/025607
curves. Cbtain a dose- response curve for 5-HT
measured in parallel, usingl85fixed dose of
net hi othepln (0.32 l\/p for use in denonstrating
tagonism Add the test conmpound or 5-HT
%F@a%%éﬁb (aﬁ&dfr&ﬂl eI -2k a grawsfel@tea %thatﬂé h{n@R 5-HTe
toi1nitiate 30 stinulated cA
recpptbd sepfuemoe) thahbaneagrewn e 10@8%0 Icenfleancy.0 Wesh uiteecssllam@@ @ith

P TSRS oy TR R T B 580108 ot
ph&?ﬁa&lﬁ‘u@ﬁﬁedtsehﬁee 2 lah @ tefififilgela00Ee BFHSS fnn. Mk oG, R@ﬁlsjsend the
al iquot the supernatant into vials and store at

pel@ 2 dmak bof esxobl hanbuldsr @AM Iaistith oH hfat 23°C, 5 mM EDTA)

T R T I T

mif2APC @gpelléb/&)rge aphénté Whldh@é @ﬁ&irdéd tQollesi thg sﬁpernatant and
Packard COBRA Auto Ganmma counter, UI Jped with data

centeifige ot $h0AbF eviar 20 mige 3t 4%entVash the let gpeeripdee-cold

RSP SeS ISE A ok 9 1

EDTRC i 04 at 53‘1?1 oMamnamxhler membﬂine prepasitiays dingeiandivtilize tham for
of .n ur on Eroteln trav&sﬁ on is.a functi.onal
a

thejadig g?I%S‘r IF‘H & aayt REFRAGFHOR; JPckgrine pyotein
colf AR’ b? tRDIEibY of Bradiidol4na Bi6GRA, 79‘2_31189251 1976.
extravasati on can be tested as described in th
foll ow ng assay. 10 Anesthetize Harl an Sprague Dawl ey
rat.s 5-(1325 g) or guinea pigs fromCharles River
(225-325 g) with sodi um pent obarbit al

(i nPirapRHTIAEAE i firReint®asind ﬁlgmmdﬂ@ﬁ@hoﬂﬁoﬁtﬁé Bg—lTlD assay
respectively). For each aninal,

CO%‘%‘P@GPB@?FQ@ byrHerrek-Oazis andddister ok é\’etumﬁélﬁms )50\/&6% 116ﬁ é 1988)
wlgx[}lﬁ% éxgﬁssf?)glgqf ?r%ts}gﬂtg 11gr:3;]ncgsl TR0kt toFlg e alfl dﬂﬁ 2t fegr t37°Cina

I ne sam
totalrndahﬁiné: bf 230mL pﬁbmfﬁerdﬁo M Atisy H) mbOMasCl4 50 ammxgnmhho uM

[ 0, | |
v, Oy e ST an e 4 37 tn 86 Peflamicip el by
satﬁﬂﬁoﬁ stidfR Asing PHIB- Hﬁ[t e&r@l&ﬁfet@ﬁ‘t &ﬁééhtﬁhgl@ssraﬁémk 'ﬁ%m 0 5nM to

line in QU|nea 3 coordln%tes referenced
100 DNbrE@meim)dlsnlmmten‘pau igs tmngﬁérfnﬁ eMs[ Bl 6iIT. Use 6-12

{ | t | at e t at th d
oot oL a8 oBin bR PrSRIER PEGTs FermigrBas
expRinierRE MhsEHAEbASare FHE3 (EnaRikdsTEEbIR s@tui‘hﬂbﬁ and @isplad&@pédt studies

of 9 mn(rats) . 20 or 10.5 nm_(gui nea pigs) fromdura.
based upon initial invéstigations which determined equilibrium binding conditions.

Ra

Define nonspecific binding in the presence of 10 uM 5-HT. Initiate binding by the
addition of 50 pL. membrane homogenate (10-20 pg). Terminate the reaction by rapid
filtration through presoaked (0.5% poylethyleneimine) filters using 48R Brandel Cell
Harvester (Gaithersburg, MD). Wash the filters for 5 seconds with ice cold buffer (50
mM Tris HCI, pH=7.4 at 4°C), dry the filters, and place them individually into vials
containing 2.5 mL Readi-Safe (Beckman, Fullerton, CA) and radioactivity was measured
using a Beckman LS 5000TA liquid scintillation counter. The efficiency of counting of
[PH] 5-HT averages between 45-50%. Analyze the binding data by computer-assisted
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Expose the fenoral vein and inject a dose of the test
conpound or saline negative control intravenously (1
wordosgys49Npproxi mately 7 min. |ater, inject a BOI/I§LKRG025607
dose of Evans Blue intravenously. The Evans Blue is a
fluorescent dye which conpld8®s with proteins in the

b]. ood and functl Qns, as .a rker for tej .
noglineag (egEession Analpsis <rcyﬁienr5ﬁ«f\ﬁ°u09§mp%§fefepﬁ ofizia Chggrin Falls,
O}ygl;tcfrﬁéft t?églr@%g%rlnges t%tK %1\1@& Bsihfehel Elehg IFrh&?f‘écﬁé{lon Biochem.

I on n currént intensit
Phpbmétol., 22:389%3 bﬁ&(dQVbh )Penﬁonh expdvbdents mPhoatechplSSemtdtwe

coPRURBSHHE PEAh G SR e PO CKFFTE o8 AFHEPeqyPove 2ad were
folrESB N H@h'aﬁ'ihlw P thd G- r&fepﬁﬁ' dsTer eﬁﬁﬁﬂ’é’ Bt BElek®Man or
of the skull tofacilitate the collection of dural

eqwé fid plave 6080 aRrpfeared crapovadstol shamrmisnbingertionays Kiisorless
8181%6;1226 ég gﬁ%gé oM. | ?gt qlﬁ\fet efmﬁé(? cOrﬁgtgmr%h?gre ghgs;e h%Qfmg a Kjof

less khﬁl&)r\bqtlz{mdi aba@m doanM yPaatlcmaxwﬁp@fdmdthipomcm&/e those having a
é}géer ol /water salution. WO 2005/ 035499

#thp 01 £ Boout A9 BMe Faremrlified cempaendsthaye K gf less than or
eq @Ilﬂ@agé{ﬁzb@{@p}_ch sanpl e using a fluorescence
e

m cr oscope i ss) equipped with a grating

nonochr onomat or, a spectrophotoneter, a

co uter- riv notori zed stage, and an interface to a
r each dural nenbrane sanple,

measy @asfljeb’&{e@ﬁﬁiq{‘ EeW%linﬁéan Qt ot sw09H9420M, ﬂ{eGSQHTlp receptor is
covering a 2.5 nm squar € area) using

fu@tlonalh/t ¢oupledde e ICep@ltmn o$ mappreskbythe @bijith Q’Ssemtﬂmamad

n I.At ensi.t veI
solfBBRHik TR b P REOHE e h Ry Bodh BB GL ISR oo
trahﬁﬁaed MRAShE SIENE feceptbe Adéﬂyﬁt@&ﬁﬂase iacﬂw‘i@u@ deltehitinkt @sing
eI ectrlcal stinmulation_of the trjgem nal, ganglion _is

stagfiard seshpiges. of nedpekelfect is ackievet &y wHotgnisn =5 ifietegmined

by BB A < PF SRR BPine bRt P Lo ermining o

pemsmdnhlblttdme N. e@iham stsale sapvd,; R.he Wensshamk) lebble Proedddingls of the

Neigatafteagems ap S s At vt (a6t 1903 fayiterenecs cied

thegéihmul at ed side conpared to the unstinulated side is

cal cul ated. Saline controls yield a ratio of
ap p ﬂ@)ﬂbﬁ’@t@mné‘HTlF meqentos tramfeQecBNm?@bce}ﬂ@éestmag@l Bha from

on§ Bt E5thuctfich SRR WeiGhnfd okl it DRIENE 3 dfoppine,
10\M1M| HBBES (a(z-aydrox@i:hy?ap@q»ermeetmnésu&om%bﬂg aRd 1GHE

nmpound doses an A mul_ t Iﬁl e ani mal s at each dosage
palrgadm for&@@@ﬂaﬁeéataﬂa%é/w%@p 8% 13809 Qk0 figal qopeentiatipns of test

coﬁgg{@&’;@vig{g)a?aﬂl‘él ﬂxbgﬁa%hé%t Sothif ArdPESe (BBt dul¥s P Jstsin b se-

t1on
response curve for 5-HT measured in parallel, using a fixed dose of methiothepin (0.32

M

uM), for use in demonstrating competitive antagonism. Add the test compound or 5-HT
to the cells, and follow immediately with the addition of forskolin (10 pM) to initiate
stimulated cAMP production. Incubate the cells for 10 minutes at 37°C, 5% CO,.
Aspirate the medium and quench the reaction with 100 mM HCI. Cool the plates at 4°C
for 15 min., centrifuge to pellet cellular debris (5 min., 500 x g), aliquot the supernatant

into vials and store at -20°C until assessment of cAMP formation by radioimmunoassay
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50% (1 D50). Representative conpounds of the present

i nvention were assayed essentially as described
wab@3®354Ihe conpounds were found to significanPCyuUsS2004/025607

i nhi bit neuronal protein 20 extravasation and are thus

efficatious in the neurogenil®7pl asma protein

SME ReemBorsh IS e Iﬁ%a' it PR s (anity
ra{l@g’tﬁi\/ﬁﬁ a%lglgg Ilakéﬁarg sk &lon0 e 5@4_@8 ped iy dda

I um pent obar bital I njected
reduction sbwarar Rﬁpreﬂentm@smmouadqocbfdhopmsm|11n1vdnt161$ werd aseayed

of .connective tissue, te in, si i
B A e A i BRI B faonties of b ecepter
and place in petri dishes containing nodified
Kreb s solution (118.2 mvbl Nad, 4.6 mwl KCI, 1.6

_QMLMQEQ@_QS_SMZ m\/bl KH2PO4 1.2 mvwol MSOH4, 10. O

h
6 b aT s Mo ara B S i Rl L bisBT e
neufainal @dBcHanBhaPRmtidns | ARotpethd’ BEbility® ihhibR heuwdhaltfi6tein
pol yet hyl ene tubing, Gently push vein tissue fromthe

exiravavation epiths tevied aredegerahed in Q@pfa} aviNg a56¥needl es and
tt
ol it S SRS M) i (ER3 Prforyeh B tom Charts
Rweﬂm«mmes((zmsmm with BOdluM@eﬂﬁiBSfbﬁ)ﬁB@iﬂﬁapentoneal injection, 65

%{gT 50/025607 iﬂg t the tissues .in organ
FeSREFUEL) R lagedhie anitgl {4 grreotaxic
fra{M’f’é (e angbisﬁ%mﬁéﬁt with f:l'l‘é'n‘l?di%r%r & 3a5‘1qm?ﬁfr<'i‘£t§ oi/‘ll4t $'mm for

5% CO2 ply an i1nitial optinumresting
guﬁmmsofMakegar mldalmie @agltaé saadp imcisices aed diid twe dairsefihelatara holes

AR N R N AT X M ——

in PAtS; rmsiﬂibc%teamg%ﬁ@ B2 Ridt AL Kk Mt&rallPbh BYEhisides € ThelrRid-line in
equilibrate 1 to 2 hr. before exposure to test

guineahiasnall coerdingtes refencapedtte bregmanatlid vem dajre ebiteiniepesteel
g e S T e )
theogp dhertsblasrid bbﬂ!ﬂmnds;i}ie&,sf atcosteafode onh halef foandepfidef 9 mm (rats)

ditional co achi eve the next concentration
Oraiﬂ Sam{“a&lj’éle%P bﬁ%‘%} -concentrations to generate
or e@%ké’ﬁe lané&POélﬁtan& i Sﬁfdlb@é oORe E&%Bﬁﬂﬁ&nﬁ% ¥&lthe negative

h test conpound sues can be used
cogoldntraeenapsly 6l mstkag dppsximaklyehminliten 4mecs§p&6)sng/kg dose of

B Ree bR T ST ogh i ST Gunpjexes with
préeing @R Godd anldfBnctivRY bR nafleR fasibledNedt@vadakion t E§§dﬂ19 10 min,

in response to the 67 mM KCl adm nistered initially t
postsigjectipn gfjthe test compound, stimulate the left trigeminal ganglion for 3 m1n ata

current intensity of 1.0 mA (5 Hz, 4 msec duration) with a Model 273 potentiostat/
galvanostat (EG&G Princeton Applied Research).

Fifteen minutes following stimulation, kill the animal by exsanguination with 20
mL of saline. Remove the top of the skull to facilitate the collection of dural membrane
samples. Remove the membrane samples from both hemispheres, rinse with water,
spread flat on microscope slides, dry the tissue on a microscope slide warmer, and apply a

coverslip with a 70% glycerol/water solution.
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15 Two i nportant paranmeters can be neasured with this
vasoconstriction assay, saphenous vein contraction

W@ E@503s4and maxi mal contraction as a percent ageCDUS200€025607
maxi mal KO response (% ax KCl). The saphenous vein
contractl on (EC50) is a neasi®®e of the dose required

C tlssue of . t he xi mal response that
t he SRl the aounE e ans Blieysin shrs iwimg% Ueppgeenice
mﬁﬁ?&béﬁé‘ ZE%W%eH Rath 4 HEtRARBANM SO, a% gﬁ&a&bér a

of exhi b|t| ng i'S nmeasured after adm ni strat
cohipyter-clonee mortmzed rstag@mdml mtﬁrfacm:p a pErsenal cbmputeﬂ For each dural

nt t {] t
R b s B R oreSaL s R o e S v b 25
mYsqlidie afBay 15BE ak eSdIRASE vxtabéléngﬂ'ﬂ of i Stighatay 539m%ﬁ%easurmg

upon stinmulation with . _For purposes of thi

thexgypispien dtemsity At @mghqngth@éW%m deterntaedethe mesan @nd ktandard
de%{aggﬁgf&lg%tmggsﬁpe sirictive activity if it produces a

contr on of |l ess than or equal to 5% of
t he Therkiravdshtdon ipdockddscthoyletthiealGlintuldtidal of tlﬁmﬁigémml ganglion

. control npound concentrati on of up tao M
is gk istlats %@tzls%@ﬁwrﬁpmy onghe #idg ﬁhséaradsmch ihe trigeminal

gaﬁ@ﬂfn%@s@t]ﬁ{dlé&@d)c OFTROMNASs R stillflaRiatREMo Beﬂ.}qé@@ bd glg 1% tifsue and

tested for vasoconstrictive activity in the ra
thesmshemﬂalsd badf of ﬁsda;a tedbsaned a1 d gongsl. dElscrmaiib ef thetamwamt of

o~ RebRima e 0 omh e b e bmEe! st gpgimulaed side s
calcOMeAt iSainé B@Itrdl‘@%;@ldtaeﬁéh@ df A odnidibl 2. 0Kfath ﬁﬁ@l BhABuinea

or equal to 10% This contrasts greatly with prior
pigsr tn eentFRSL BPoIPOENd W@dﬁr@é@@fw@x pusients theaixiravasatierein thedura

froyf' fhe %ﬁﬂﬁl?eltec%/\% as %ﬂ? Hi‘\;e:)e{ulga{ prg)?ner}a];eg}/ egil Q.?]sn%%%ra&ée of

co&@@ﬁi@&ﬁé@&ﬁﬁﬂttﬂﬁiﬁﬁﬂb&% 64th doséngeMSgeﬁeﬁfe Hddsedsponse
vasoconstrictive activity, as for exanp

cu%V&rfa& £ RShFOMpRHIERNE AEPIOR IRt Hhe dope élaselhahmamp Xty apation by
U R OB TR e} B G R e gty

as déscnhei qd:roezee dihe icompotndsiweae ound ﬁ@klgﬂﬂcm’lﬂiﬁﬂnhﬂ’ilﬂ neardnal protein
HT1E receptor, particul arl ari.son to

extipasition i ar 005 B atiofiey thCteodiaeic e ol gptan Ssation

méRERR 1A Mide) t he 5-HT, subcl ass, as for exarrpl e, but

without Iimtation, the 5-HT1A, 5-HT1B, 5-HT1D, and
5- HT1E receptor subtypes Affinity for these other

Ra'iﬁg Eé or 3%5%&?Stra8@g readily be determ ned by slight
ve described radioligand 10
r ec Sptrificelhsld Negv zsamwae rbbire (3-6 1b) @Wsfletoh alwnbioo, M)

the desired receptor y in_place ., of cells
by erlefhalrdoss etisadiym p@ﬁ@b@g (628 @@bgﬂ@ﬂedslamshs@arm Dissect

sapftleAStsNRirPfi{suBintel 68 cinective tissue, cannulate in situ with polyethylene tubing
(PE50, outside diameter = 0.97 mm) and place in petri dishes containing modified Kreb's
solution (118.2 mMol NaCl, 4.6 mMol KCl, 1.6 mMol CaCl,*H,O0, 1.2 mMol KH,POy,,
1.2 mMol MgS0O,, 10.0 mMol dextrose and 24.8 mMol NaHCO3). Bend the tips of two
30-gauge stainless steel hypodermic needles into an L-shape and slip them into the lumen
of the polyethylene tubing. Gently push vein tissue from the cannula onto the needles.
Separate the needles and attach the lower needle with thread to a stationary glass rod and

the upper needle with thread to a force transducer (Statham UC-3).
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representative conpounds of the present invention were

determ ned by such assays and were found to be
w@edososisve for the 5-HT1F receptor; that is theCT/US2004/025607

affinity of the conpounds ﬁr the 5-HT1F receptor was

on the whol e, higher than 3%t her recept or subtypes,

rt| r for the 5-HT1B and 5 1Dre
sub gt Thefisnr i e iR on e e LB P GiTEe Reebs' solution.
MEREROGRS beth sbliions SSFOC dnivietd @fth 99% 540, Ay an
i.nhibition of neuronal protein extravasailon ver sus

iniigkentisnyn resting ferceef 4 gramp te Aie tsin figpuex Reesrd asbmmwttit centractions

o SHEGELI b bR o RBEehf PO P4 S i apscacers
an mtmsaml@%eam@sﬁabmﬁen@pﬁﬂbﬁvl tbies td BGgkbratdCPtd BB Before
Vasoconstriction EC50 Extravasation D50 (mvbl/kg) 25

CXROTICIrPE CPRRONRG a&%«hé? P Ki(d o theibaih aneksgeord the max1maé ,
f K
cof RS O A B Bl LG Mgl S G e

tesy atzmp@msltanda'edomch the&'%:@ of abntenctiow.i Add additibhee cgmpoaﬂd to achieve
For aml e, trlptan has a correcte
e T RER T 1B A TR LGP wg&wgﬁmﬂow%@nﬁmtm@muve

r i
ag%?st%@ggéfgé%&g%és%&/c%geﬁ g?rvelﬁﬁlg% do?rgpolugl x Il?%s;s/ﬁti%rbgh Fed to

genprafe up Th tio aganis conesdtratéorn- “ESPABE enIveR| @gculhe the mean ECsj and

SRR B B RSO TRR  & Boeyons oe

malyiras wostridti@ndbf heitkyhedh yésP@nsféQmHﬂnMJKdl B8BTSl initially to
receptor using the radioligand binding nethod

cachdissis ped above; 2. Once affinity for the 5-HT1F

rec ?quglp:ogtaﬁ?a?ﬁétéﬁ Qth bg ﬁlttegsru?%cf\%tm% Ogocg)rhs?n(ag)ﬁ] 2552,

conpoun agoni st agoni's
sapbEndusech ¢€Fﬁltﬁcincm:@ﬂﬂ5@b aJthmamm& COREARO6 8s 4 Perchigta@heihe

maﬁgnaj K@ng%ﬂ%/é\fwep s gc.(l? gTh h S g%mﬁggga%%aiﬁﬁsw&m a measure
of 1heAske R éQ:éhtrH&QﬁMfe% %b% éﬁﬁé’ nﬁgmﬁaﬁg %QH%e H{gtqhé Epecific

i nhibition of protein extravasati on
corppqundds panahlstdfanediagingg lﬂzhmmmemse thbetdie aspm;aeus wetinglis

I h S n own above
corplei oG R RT sttt iR oF R uial e B i of
KCl The%seKal chrifactibeis the ratlo of the maximal response that the specific

compound is capable of mediating divided by the maximal response that the tissue can
produce upon stimulation with KCI. For purposes of this application, a compound may be
considered to not have significant vasoconstrictive activity if it produces a maximal
contraction of less than or equal to 5% of the contraction produced by the 67 mM KCl
positive control at a compound concentration of up to 100 pM, when assayed essentially
as described above.

Representative compounds of the present invention were tested for
vasoconstrictive activity in the rabbit saphenous vein assay essentially as described above
and were found to not be significantly vasoconstrictive. All compounds of the present
invention that were tested had a %max KCl less than or equal to 10%. This contrasts
greatly with prior art compounds for the treatment of migraine targeting the neural

vasoconstrictive model for migraine treatment, which compounds were selected on the
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met hods and uses of the present invention, |arger
values for the Specificity Index are preferred. A

wo arogmss48peci ficity I ndex indicates greater speCi/UBDN925607
for efficacy in inhibition _of neuronal protein
extravasati on over vasoconst¥-ction. Thus, preferred

woS RS0 P SR S ekl Sl R
of .66 8OMahd £ 9, L0R M 8t 64.285hed @R)ed M¥nEalY & &stB6Ld above.

conmpounds have a Specificity Index of greater than or
equal to 1000 (at |east 1000), and yet nore preferred

C ound Specjficit | ndexes greater than or
§ﬂ%§§§¥i§€i%§3§f€égﬁﬁgﬁst 5%00). Pharngceutica
Conpemipbin@idof 26 prieent iventddn 46 aslaeetyitdlédive FHROSIHT QN
used for the admnistration of the conpounds e(rPI olyed
recepion, partiglery i cespparisan i ebem-Hlyeesntotonbhwgs. ispecifically other
' r i [el¥Eale Lct
rec&)}%lg"i‘%?% p%lgrj{ ﬁglg%c&#?fea{sifg}gpr of ?ﬁ?gﬁ des| @ggﬁﬁﬁgﬁﬁﬁl} S%F%E’t‘*é
5-10f ;20 Hii Thvh, 2ind St H 01, recepebrishiety pésa tAffiaity férethptotldttreceptor subtypes

congB AR e O EABIY B R ated raciingn

recEEPRAEHg ia&ﬁ_gs ﬂ@ﬁ@@élls}’éﬁh&feé‘t@@\‘?ﬁ‘thi the BEEreR l?&feg%g @ﬁﬁstjélg@h place

rt and “conprise at east one active conpo

of asllgy fransRENeNGTDheSS -BHARMAGETUBkIpe. Fbt BNCES affitBich ofd.

T T R S
weile FORALIdheQblet @V ok thel I-HANhebdptdts tirk Ith&bAREy Wtk ®Rpounds
exci pient, 30 diluted by an excipient or encl osed

for et 1HT ustseepter was on e Whteles highemthpe forrotharacdepronsultypes,
parﬁaﬁér%FH}e%@ﬁ'TfPteandpﬁﬁ%%?ﬁgf‘@h{ngfbﬁﬁjggt ai ner. \Wen the

exci pre serves ds a can be a solid,
sem -solid, or liquid material, which acts as a

vegi,cl ei carrier or mediumfor the active ingredient.

S 2 phar maceuti cal conpositions can be in the
For fhDdpetfltg be conlfditl of B3 pAAenii érM%%QQAé-gﬁﬁ Ediat
-112 p%plel S, tgomfj%rs,]"%l ozengz)s, %alchets, cac etlgi,}1 iated

inhibiition efeusmebpnottimersravesalos iversss vasotorstirtse ackyityugas, be

aer osol S . olid or..in.a liquid medium. . .ointnents,
exXESHERTIR A ProfioRy ndhr-ovhiph isthe bl oy RigotHivw Predhiics in
inhstidguRue AP plotstn etefvasadd; hard gel atin capsules, gels,

suppositories, sterile injectable solutions, and

hasReREER e congeerstysopen BB Ch A0 o1y 1o

JoT U1

mll the active c%%%@??&io’?é])éﬁmﬂ%%e appropri ate
particle size prior to conbining with the other

i ngredients._ If the active c ound i s _substanti al
: ns qﬁlgp@e’ctefc{ V@qoepqﬁgqtjob\{tglges g@r}&cggsi@%atéory & maximal cohtraction

relative to KCl for each individual compound, and is defined as the vasoconstriction
EC50 value divided by the %ma KCI.

For example, sumatriptan has a corrected vasoconstriction ECso of 1.03x10° M
(0.66 mM ECsg + 64.20 Y%omax KC1) and an extravasation inhibition IDsq of 2.6x10-8
mMol/Kg, giving a Specificity Index of 0.40.

Thus the procedure for determining the Specificity Index of any given compound

is as follows:
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particle size of less than 200 nesh. If the active

conpound is substantially water soluble, the particle
waews/ossInormal |y adjusted by milling to provi PET/@S2004/025607

substantially uniform 10 distribution in the

phar maceuti cal conposition,-lélg., about 40 mesh. In

one enbodi nent _of t present invention, the particle

si z&- Masgweithe Hfpiee 515&8@%@%@% Sl treoit ugg the
radfEng §ARp5Ac@bd AbictiBP Soicl pi ent's incl ude | actose,

extrose, sucrose, sorbitol, mannitol, starches, gum

acagi &nce affiityrfopthe SpHatrerecepkariinedtadished, dgmoametwhether the

cofBp i 8 8 SEuET TG P b ARean st ot B gL Togeptar by it
responsetn tiRNBoveddRtibyYd cARIP ddbgse. The pharmaceuti cal

conposi tions can additionall Vi nclude: |ubricating
agent $f thecompeundais showmtpssan agosistar partial agavishivite raEmax of at

oi l; i.ng agent-s; enul si fving.and, .Sk di .
tead b BBl ey B iUt PRI OHSP o h excravasation
and§pRyAdtY FeacBeactvAl BEig the WeBlealRkdithed @63al s andnd

flavoring agents. The conpounds of the invention can

be 4f Selaylase de Specifisity bndsx @y PhRVIEHAR, sust ai ned or

del . . ;

adr T PREPERE, Bl A eBTbi el Gl Wil P Bl for e
mekivdwand nses o€ therdresehinventidn, lasggroabicbh e thoSpatificifydhédex ae

onpound e oved. in the t hods of thi.s. iLnvention. .. ..
DreGiTREl A ot RGCich e T vt WECL i B Oy & nbibicion
of HEHEd] YrAGH RIS R51ERH dver VAR codsidhoaf _T%@,{ﬂ}@fé%& E&ﬁ%?ugds have

conpositions conprising a pharnmaceutically accepta
a Sprdfigiteldex afigreater then ot equad taald (ab keaptnlgh) auteterably Jeetsethan or

for I NS adm.ni stered by .a vard et.y of . 25
cayad iy Bk BRTATRG SPaf Bl cPBpundt v SpPlitigRhprtex of ercater
thanloRB§ELL taTRO00 @UREs BN UAd yétﬁﬁdrﬁ/gﬁdf%éd compounds have Specificity

i ntramuscul ar, and intranasal . ny of the conpounds

Indsppy grpder than phequabto98 (afrleashpQ00)i nvention are
effective as both injectable and oral conpositions. In
order to admi nister transdermally, a transdernal

Phaiedacvicdl Qembodgti¢nispat ch”) is needed. Such transder nal

pat ches ma e used.t rovide continuous or .

i 6 D b abamsgestieL BipeIona g ol GRTB R REon o the
coﬂﬁ[g&ﬁﬁ@ 'énitp_[ﬁ&%b? ik 913 th&h SR ﬁx%%n@[fﬁf%ﬂﬁél ma§8e dictated by the

constructi on and use of transdermal patches for the

pautigliiay ernypaindp beleqted; ¢l fypa bl plipemacokinetiggirdfilk dosired from the route

the. art.. See, €.(. S. PRatent No. 5,023,252. Such
Of?)J}P]E‘ﬁgghﬂxﬁfngéhec%ﬁgtokjf}]@tpége‘?tor conti nuous, pul satile,

Or  PRaifBRtal@ImpRIone hnkhalsracal, sEllingagie Aisal oMBectable

2005/ 035499 PCT/ US2004/ 025607 -113 Frequently, it
adwjrigtragien geesirepaseding maeees e kpoyg in the piwpaceufeal art and

' : L4 to t i N Bl I

cofpATRIGH, o€ QRO Moo P REMNGRlus Pubidfihgumicas
Scienaekyv@6thpddates8nt of a drug delivery catheter into

the_host's ventricular, systemto ass the . .
In general, a peharmaceutlcal co}{‘lposrrtyon of ‘B‘Pé%resent invention includes an

active ingredient (a compound of formula I) and is usually mixed with an excipient,

diluted by an excipient or enclosed within such a carrier which can be in the form of a
capsule, sachet, paper or other container. When the excipient serves as a diluent, it can be
a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or medium for the

active ingredient. Thus, the pharmaceutical compositions can be in the form of tablets,
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bl ood-brain barrier. One such inplantable delivery
system used for the transport of 5 biological factors
WO 000885399 i ¢ anat om cal regions of the body, iBCT/US2004/025607
described in U S. Patent 5,011,472, which is herein
I ncor porated by reference. e del i very of hydrophilic

. d b h d b
Dl s o8 DRSS D SERRP B s iserp Rhqws
yrﬁf%so Qbko 818 (43 Rl bR a hqma REedLRY, it @ent® ebﬁdinﬁeg%r etample up

resent i nvention, there is prOV|ded a 10

to ﬁ}%\mm iof e activpersnpausd, sashadi herdgelatin capsuleg gsls,

surpRatie 1 ane MaRRUR SO B et PORRRERAGED | o

nasl prepdriy Sphaathheutical Compositibadt nlapbe pé@yiage® mill the active
adm nistration of the active conpound in, a, manner that

coppeinddo padde the aﬁ@ﬁﬁmfé ReTUSHSSIZeRIEN 1@ gompining Wil the other

I
S 4 Rl DS SUVALRS FRRA Ay B o
paridieGizetaf Gess thanme00 npeshy he gcetiney c&nﬂ;ﬁ)undhm substastétllyofater soluble,

Rt bbbl B PR RE AL Ry R PG hitom
dlsﬁfﬂu%h il ¥ p%%ackﬁ&ai Sorhp&sitidd @tge a%yﬁtl 4ongsA! I BEQ &hbodiment

p armaceut i cal conposli t I ons. Such p ar maceut i cal
of ﬁlompassnttmmmlonwbc vaitticle sizaangeis betveseh aboyt Onl gm to about 100 pm.
congentrat i

cur ot enitoahria SEei 08 BRI LRI fyprose, sorvicl,
maiﬂulf@l ﬁ&cﬁw bagecadigdakiurh PRospUlie] d1giates, ttwgﬁ@dnt}mg@mﬁﬁ calcium

for the relatively short durations 20 the
sﬂlpﬁ&rlﬁ%@mtaéhn 8i Ralvrny By retidenpicsBelos. trpterheyrup, and
me?nﬁ{ gﬁ fose, m hﬁ‘rﬁﬂc L&%&egﬁnﬁ&ﬁﬁ{ %?Qq%ifggné;ﬂp?%cg&&é:Ylﬁoricating

agehw’ﬂmhl ad&l@ﬁnetghe‘suﬁm aarite, andl m&mtralcxﬁl;f\mﬂiﬂg' dgeh®; éhelsifying and
suifability for sublin uaI/bucc phar maceuti cal

susp B%?%qn&ngres?{v%@ﬁ’ﬁtg gy asppet P‘iogylg‘b'é‘l"é}%aﬁl;’a‘lz%tes'

swéé%érmag Qge%@s hild flaWfinl A40F39FhE 961H%m§1%§ Bf 11 339G on can be

cont ng from aboudt 0. 001 to about 100 ing, nore
forowiled¢d so asido providedquick, absieined or dﬂ@edrgﬁﬂe@b of e axtive ingredient

redle uni t dosaefor refe t

el pnp I e in PablofRE Bke B b P Bg lages

for Wlﬁmiﬂls%:tl@l@ttcs adithi A&MEEonFTNE lefapl 386 n theinkethods of this

contai ning a predeterm ned quantity of act ive materi al
inventiendizacdyl withopt atyfeenelpion) akg axepoupdbarg psvallycadappistered in the

n, I

fort o IRRAE R A botifori el blsho B M HBR SR ogcontabs xcipien
andstdenbnd autied ingpediadte T@exeefbahhlwiaisf caati \admmetered bwiadkariety of

dosa ran For, exa osag r day nornal |
roues) mc Wiling;o ?ﬁt %C?la??ﬁ@?p %rwaﬁt trartﬁ%@lf Sllg HEQPS; wrgvenous
intFBRISOIR aﬁ@gﬂraﬂfs'aﬂ h¥fany Qf B %oﬁlbgtﬁ{dg%ﬂigﬂd%fed%gﬂie methods of this
umans, e range of about 0. 1 to about

1nvng1zi¢¢gard affective as bty injeotablti aniddwal cdowesitipss.especi al | y

Pr einer rdgrd to a%u%gt%? ’{:rg:r?s Lelrgngalfcgltrga{?s e%elll%zﬁégr; device ("patch") is

needed. Such transdermal patches may be used to provide continuous or discontinuous
infusion of a compound of fhe present invention in controlled amounts. The construction
and use of transdermal patches for the delivery of pharmaceutical agents is well known in
the art. See, e.g., U.S. Patent No. 5,023,252. Such patches may be constructed for

continuous, pulsatile, or on demand delivery of pharmaceutical agents.
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-114 However, it will be understood that the anmount of

t he conpound actually adm nistered wll be determ ned
Wwgo0a/0piaysi ci an, in the |ight of the rel evant PCT/US2004/025607

ci rcunstances, including th condition to be treated,
the chosen route of adnini§fF%tion the actua

conmpound adm ni stered e,
o oPRaBeRL s o TR e 1E Pt A TRl
corﬁ clidit 96 tBE blallf eftidrid@ebtlySorSinapésEys ,D1@@ﬂte¥:ﬂxﬁﬁ€és(ifsﬁaﬂﬁﬁvolve
ove dosage ranges are not intended to limt th

plas@nmi ofh drigeddlivosmathster info W%@zvemmc@msnemgp éma,ss the

blopIRRAR Pt Spd SRR Mol itentusdd By A5 Rkfor
bloﬁigld'{:ﬂ fackdak gﬁipedﬁﬁ%ﬁamucab ﬁegﬁiﬁslotfylﬁjbc)ﬂyt isQiéEcrib@d $1h UIQS Patent
harnful side effect, 4E§OVI ded that such |arg

5.04b424 e is hesein incormoeriod by beturenes: i heaplivera of dudophit drugs
t 2
ma&%@@%@%ﬂf ﬁﬁr& %%%%%iu §on gPénn‘S(rlg@Q/oluﬁ%SQJEﬂhQéﬁ ﬂ'jl?%enﬂy
opdd the Bldbd-bfélﬁ’b@l’rﬁa. PCT/ U82004/ 025607 |; 3b or a -
? E: rr%?eeﬁjr %}%é le%b%% g %(%S B?e%'e rn?xgq%lggh e er%gslt It)rov1ded a
phﬁl’a%ﬁﬂclﬂydo-mp%ﬁ%h'cbﬁhbﬁﬁ% 2R d‘h)é'cofﬁ%bﬁﬁ?& YCAQalibed above in a

substi tut ed cycl oal kyl , phenyl, substituted

phq@m@mutlcamrmosﬁyulaéapt@l fos el andl ensublinguaboyobssl athinistration.

g RO il o R A Enbeup T 8 o hngg P haPvoias
gas@idddmpslicatiois bidhlds §tist@dssBe@bslism bythel sty dyaaRmndlor through

the liver. yTﬁis administration route may also reduce adsorption times, providing more

rapid onset of therapeutic benefit. The compounds of the present invention may provide
particularly favorable solubility profiles to facilitate sublingual/buccal pharmaceutical
compositions. Such pharmaceutical compositions typically require relatively high
concentrations of active ingredients to deliver sufficient amounts of active ingredients to
the limited surface area of the sublingual/buccal mucosa for the relatively short durations
the pharmaceutical composition is in contact with the surface area, to allow the absorption
of the active ingredient. Thus, the very high activity of the compounds of the present
invention facilitate their suitability for sublingual/buccal pharmaceutical compositions.

A compound of formula I is preferably formulated in a unit dosage form, each
dosage containing from about 0.001 to about 100 mg, more usually about 1.0 to about 30
mg, of the active ingredient. The term "unit dosage form" refers to physically discrete
units suitable as unitary dosages for human subjects and other mammals, each unit
containing a predetermined quantity of active material calculated to produce the desired
therapeutic effect, in association with a suitable pharmaceutical excipient as described
above.

The compounds of the present invention are generally effective over a wide
dosage range. For examples, dosages per day normally fall within the range of about
0.0001 to about 30 mg/kg of body weight. In the treatment of adult humans, the range of
about 0.1 to about 15 mg/kg/day, in single or divided dose, is especially preferred.



10

Wa, R?b , and, when X is -C(W=, R?c, are each

i ndependently hydrogen, fluoro, 15 or nethyl,
w@e@3ioskado t hat no nore than one of R 3a 5 W , pandsiin4/025607

may be other than hydrogen; R~ is hydrogen or ad-c3

alkyl; R5 is hydrogen C-cdlatkyl, or C3-C6

cycloalk | ear bon rovi ded t hat mhen VWa_ is other, .
Hovkeygr, Hwﬁb@eew eﬁq%d tﬁ@fdh% @@ﬂun@% thegcanapavpd aeigally %c»mlmstered
R, AL TAROPSd i Sy, im0
condhiéive It(nbé/ﬁ‘eaied; ylekr chgeen rowd cﬁ’@ﬁﬁﬁlﬁl’s‘lﬁatm the actual compound or
PCT/ US2004/ 025607 116 .3. Th ac ord
CoRBPHEAR AEAPCRedy fhe B WriB R P PPIRG AT (RIBAIVI 3R and the
se%rit? of fHe ﬁén‘t's sﬁﬁﬁtoﬂ{sealﬁ?ﬁgrefd}g @&eﬂﬁ{@@ Hbéﬁg@ Yaq{g@fgé‘t@ n8t intended
|'uoro, provid nore than one of b,
to ﬂ-‘iant treycdpe ocﬁtthaanv@rttm ihyly wgenln ®nae ln's’ihleces dnma rlmfels below the

' f ins.1- 3 wh R5 :
5 oh s Bty PR ey o e et Ui g ples s sl
lar@Be1d8ks 6 biremployéd Waeb@) dudtlg by hatHIOGRCRict PRV that such

. The conpound according to any one of Cains 1-
lar\gﬁre(i@psnarpqﬁrstghxgﬁ@dnylpo seveiah gpalﬂqytdggesﬁp@@mmstratlon throughout the

Qeterocycle or substituted heterocycle. 7. The

onpound according to any one of Clainms 1 - 5 wherein
R is phenyl, 15 substituted phenyl, heterocycle, or
substitut ed heterocycle, wher ei n heterocycle IS
sel ected fromthe group consisting of furanyl,
t hi ophenyl, pyrrolyl, pyrrolidinyl, pyridinyl, N

nmet hyl pyrrol yl, oxazolyl, isoxazolyl, pyrazolyl,

i m dazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
thiazolyl, thiazolidinyl, N acetylthiazolidinyl,
pyrimdinyl, pyrazinyl, pyridazinyl, isoquinolinyl,
benzoxazol yl , benzodi oxol yl, benzot hi azol yl,
qui nol i nyl, 20 benzofuranyl, benzothi ophenyl, and
i ndol yl; and wherein substituted phenyl and
substituted heterocycle are taken to nean the ring
noiety is: i. substituted with one to three halo
substituents; or




ii. substituted with one to two substituents
i ndependently selected fromthe group 25 consisting
wobkosaBsa99 C1- C4 al kyl, Cl-C4 al koxy, Cl-C4 al kpCt/oismp4/025607

cyano, and nitro, wherein each alkyl, al koxy and

al kyl thi o substituent can b@l¥urther substituted

i ndependently with Cl1-C2 al koxy or with one to five
‘oups each independently selected fromfluoro

and chloro; or iii. substituted with one substituent

sel ected fromthe group consisting of 30 phenyl oxy,

benzyl oxw cquiygupl tolfif@mubeehzyl t hi o, and pyri m di nyl oxy,

wherei n the phenyl oxy, benzylpxy, phenyl t hi o,

benzyl t hi o, or pyrﬁhldlnyloxylnolety can be further

substitut ed ﬁ@th ogf to fwo sHbstltuents selected from

the group conshsii B05/035499

PCT/ US2004/ 025647 -11 yi, apd Cl14{C2 al koxy,
wherei n each al kyl an y gr be further
substituted with 1 to | UORB gr oY il

substituted with one sub Eituent selected fromthe
group consisting of Cl-G& acyl and Cl-C4

carbo : optjonally rther substituted
5 or 9\1’5 ‘éu’% ??CFB‘@g 51@5%5@% %‘?{‘{Y"ﬁﬁr ®gr oup
consi LIO’Q g3t jhale, C1-C4 al kyl, Cl-C4 al koxy, and

Cl- al Kyl t hi o, wher ei n each al kyl, al koxy, and
al kW n:hCan aﬂswb ‘subgtituted ConGstadieyL L6t cmaélcyl,vaubﬁltutfdtc‘e Cy

ol el PSRy P SEERRYPE A SR i ph o™ 7

het %H}@r@genOCl—ﬁy bisaliglUC £ s bpdlAIRAYTI-€; altdiie bE4 Broup of formula
heterocycle is selected fromthe group consisting of
10 U furanyl, thiophenyl, pyrrolyl, pyridinyl,
N-nethylpyrrolyl, pyrinidinyl, pyrazinyl, i ndol yl ,
benzof uranyl, benzothi ophenyl, benzodi oxolyl, and
thiazolidinyliké?hg ehy substituted is taken to
mean the ring i et /15 i. substituted with one
to three halo substitu or ii. substituted with
one to two substituents ingependently selected from
the group consisting of halﬁ% Cl-c4 alkyl, Cl-C4
al koxy, Cl-C4 al kylthio, cya and nitro, wherein
eac hraided thatal he® 18105-@ il bb kubstitibst C1-Tgalkyt &1 ibRydrogen or
further substituted i ndependently with one to five
methyior o groups. 20 9. The conpound according to Caim?7

whe 'i{ei, k3 'F,Uanh,sﬁNlE’el}leja yd Sels E)S—“E RI%IS dach independently hydrogen, fluoro,

15  or methyl, provided that no more than one of R*, R ® and R*° may be other than

hydrogen;
R*is hydrogen or C;-Cj alkyl;
R’ is hydrogen, C;-C; alkyl, or C3-Cs cycloalkylcarbonyl, provided that when R*®
is other than hydrogen, R is hydrogen;
20 Réis hydrogen or C-Cg alkyl; and

1 is an integer from 1 to 6 inclusively.

2. The compound according to Claim 1 wherein R* is hydrogen.
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phenyl, heterocycle, or substituted heterocycle,

wherein heterocycle is selected fromthe group
wa@emsiosisdng of pyridinyl, thiophenyl, and furapgt/uszud4/025607

wherei n substituted phenyl is taken to nean the ring

moiety is: 25 i. substitutddébwith one to three halo

substituents; or ii. subpstituted with one to

Sub3t | t udite SomAEIsLiseRIKIL fostBEElsim o A2 giietsn R, R,
| St fey_N [ if
ang AEH K ISOECR ) R Oore 1o BLRR Hdrddeh o HEDABiHded no

mdietieneayof 831, 8% akdR>tmaybasththian hydyogei. ety i s nono-

substituted with halo. 30 10. A pharnaceuti cal
conposition conprising a conpound according to any

one 40f  Chgle WmpoindPacBli n%%g%ﬁé BHELfAL 108 fwhéfkin R is
di l uent, or excipient. 2005/ 035499

hy®BOgen 3200y 025607 11. -118- A nethod for activating
5-HT1F receptors in a manmmal conprising adm ni stering
to a mammal in need of such activation an effective

amoynt ofrha e cofdind @/ loge bf CRimbl1 O 4 whedeM#%s

I; 3b 5 or a pharnmaceutically acceptable acid addition
hydrggen eaehpk | where; X is or N=; RL is C2-C6 al kyl,
substituted C2-C6 al kyl, C3-C7 cycl oal kyl, substituted
C3-C7 cycl oal kyl, phenyl, substituted phenyl,
Eeg & ocy Cﬂhg ,co%om&kﬁkl kblltdﬁlrtge\@b dngloae Ofigltdlhgs I1 RS irvhereinl IE ils phenyl,
ydr ogen, Ci1- n-al ky C3- cycl oal kyl - C1- C3 al kyl,
su maefgpla@pﬂ, SELCFASHFE & Sﬂbswteg?wtemcwpded that when R
is C2-C6 al kyl or substituted C2-C6 alkyl, R2 is
hydrogen or nethyl;
7. The compound according to any one of Claims 1 — 5 wherein R' is phenyl,

substituted phenyl, heterocycle, or substituted heterocycle, wherein heterocycle is selected
from the group consisting of furanyl, thiophenyl, pyrrolyl, pyrrolidinyl, pyridinyl, N-
methylpyrrolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, triazolyl, oxadiazolyl,
thiadiazolyl, thiazolyl, thiazolidinyl, N-acetylthiazolidinyl, pyrimidinyl, pyrazinyl,
pyridazinyl, isoquinolinyl, benzoxazolyl, benzodioxolyl, benzothiazolyl, quinolinyl,
benzofuranyl, benzothiophenyl, and indolyl; and

wherein substituted phenyl and substituted heterocycle are taken to mean the ring
moiety is:

i. substituted with one to three halo substituents; or

ii. substituted with one to two substituents independently selected from the group
consisting of halo, C1-C4 alkyl, C;-C4 alkoxy, C;-C4 alkylthio, cyano, and nitro, wherein
each alkyl, alkoxy and alkylthio substituent can be further substituted independently with
C;-C, alkoxy or with one to five halo groups each independently selected from fluoro and
chloro; or

iii. substituted with one substituent selected from the group consisting of
phenyloxy, benzyloxy, phenylthio, benzylthio, and pyrimidinyloxy, wherein the
phenyloxy, benzyloxy, phenylthio, benzylthio, or pyrimidinyloxy moiety can be further
substituted with one to two substituents selected from the group consisting of halo, C;-C,
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R3a, R3b, and, when X is -C(R3c)=, R3c, are each

i ndependently hydrogen, fluoro, 15 or nethyl,
w@e@giostagd t hat no nore than one of R3a, R3b, aPdI/BsSm04/025607

may be other than hydrogen; R4 is hydrogen or Cl-C3

aI kyl; R5 is hydrogen, Cl-G31& kyl, or C3-C6

cI oal kyl car bon | ,. provi ded th when R3a  i$s the{)
Evﬁryz@él@%ya erpia qaghplbykand Ble3¥erow ergubstituted

mtgi fé)gml%gidorn is an integer from1l to 6

[ nc usive The nmet hod according to Claim 11
wheiei subttitatedartiodne sabstithemmelecttDi@0Gh @BEHDnsisting of Ci-Cq

PCT/ 04/ 025607 -1913 hod. f hi_bi t
oy 08 bmkts AR RATRO sasanl oot 'fi%@bf'm&'rﬁng?tﬁgem
sel848a i Pﬁlttﬁé gﬂﬂl tcﬁnﬁstﬁ%'ﬂffh'ald mme‘aﬁg@fclsggambﬁ}hlaaa Uém

an effective rmun f or nula

~ alkiRlthix, RUerein davh @lkiyl, ,alkomy, and‘ﬂll@lthRngup 8in Be Burthar substituted with

“{333}[ maceutically acceptable acid addition salt
HQGT STO0Rr e; Xls-C(W)—or -NE; RLis C2-C6
al kyl, substituted C2- al kyl, C3- C7 cycl oal kyl ,

substituted C3-C7 cycl oal kyl , phenyl, suybstitut ed
phelyl , e epwogwidaccerding fodilpim7 @dleﬁ-‘ém& #chensl; sylstituged

PhW’g%%?gcgﬁ of’%lg?tﬁtﬁ*e?{ﬁe er(%cf;’?wﬁé’r% nol?été%!:ycg 1s§§le@1!e5 ¥1]0m the
group consisting of furanyl, thiophenyl, pyrrolyl, pyridinyl, N-methylpyrrolyl,
pyrimidinyl, pyrazinyl, indolyl, benzofuranyl, benzothiophenyl, benzodioxolyl, and
thiazolidinyl; and

wherein substituted is taken to mean the ring moiety is:

1. substituted with one to three halo substituents; or

ii. substituted with one to two substituents independently selected from the group
consisting of halo, C;-C4 alkyl, C;-C4 alkoxy, C;-C4 alkylthio, cyano, and nitro, wherein
each alkyl, alkoxy and alkylthio substituent can be further substituted independently with

one to five fluoro groups.

9. The compound according to Claim 7 wherein R! is phenyl, substituted
phenyl, heterocycle, or substituted heterocycle, wherein heterocycle is selected from the
group consisting of pyridinyl, thiophenyl, and furanyl and

wherein substituted phenyl is taken to mean the ring moiety is:

i. substituted with one to three halo substituents; or

ii. substituted with one to two substituents independently selected from the group
consisting of halo, methyl, methoxy, trifluoromethyl, trifluoromethoxy, and cyano; and

wherein substituted heterocycle is taken to mean the ring moiety is mono-

substituted with halo.

10. A pharmaceutical composition comprising a compound according to any

one of Claims 1 - 9 and a pharmaceutical carrier, diluent, or excipient.
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provided that when R1 is C2-C6 al kyl or substituted

C2-C6 al kyl, R2 is hydrogen or nethyl; R3a, R b, and,
wob@s/0X549% - C( R3c) =, Rao, are each i ndependent PET/US2004/025607

hydrogen, fluoro, 15 or nethyl, provided that no nore

t han one of R3a, R b, and “may be ot her than

hydyogen; R4, is_.hydrogen Cl-C3,al kyl; R5 is . .

nydtbgenh reetbed ARy Ing S b spcRy p S8 inphas Somprising
adnPhRWrHedo b AamMAIEA nBSPof dush atthekioh RARIBMNQAR It 52 édnpound

hydrogen; 20 R6 is hydrogen or Cl1-C6 alkyl; and n is
of farmilatleger from1 to 6 inclusively. 14. The nethod

according to Caim13 whereinshe mamual is a human.

WO 2005/ 035499 PCTIUS2004/ 025507 -120 15. A met hod

for the treagnent fgr preventipn of mgraine in a

mamal  conpri S N Fi 0 mmal in need

of such treatne or prevention jan effective anount

of a conpound ob for A HREKR X R4 0 Y Rsa/ \Rz

| "R38b 5 or a pharmaceytl cark¥ accéptabi’e dcid

addition salt thereof, where; X is -C(Rr-)= or -N=

is C2-C6 al kyl, substituted C2-C6 al kyl, C3-C,

RI
| oal kyl bst.i -.C7 | oal kyl h I,
or {feRReieaniiaRye hef et saCUGrT et Ol ea”
hetxngc&g@@);: d2N=s hydrogen, Cl1-C3 n-al kyl, C3-C6

cycl pal kyl -C1- C3 al kyl, or a group of formula 10 Il Il
pr o1 8de-Eanalkylprbstitited G-Gpalkl, Sk cystoalkyh substifitediCs-C7

cyc%ﬂ&ﬁ p%%@ﬁ subStutedl ﬂh\égﬂ;l?ﬂcﬁ&ogﬂ;cle,%?gﬁygtiiuted heterocycle;

R? is hydrogen, C;-Cs n-alkyl, C5-Cs cycloalkyl-C;-C; alkyl, or a group of formula

CH, NN
()
N

\RG

I
provided that when R* is C,-Cs alkyl or substituted C»-Cs alkyl, R? is hydrogen or
methyl;

R*® R3 and, when X is —C(R3 =, R, are each independently hydrogen, fluoro,

or methyl, provided that no more than one of R*®, R*®, and R* may be other than

hydrogen;

R* is hydrogen or C;-Cs alkyl; _

R’ is hydrogen, C;-C; alkyl, or C3-Cs cycloalkylcarbonyl, provided that when R*?
is other than hydrogen, R® is hydrogen;

R® is hydrogen or C;-Cg alkyl; and

n is an integer from 1 to 6 inclusively.

12.  The method according to Claim 11 wherein the mammal is a human.



R3a, R3b, and, when X is -C(R30)=, Ric, are each

i ndependently hydrogen, fluoro, 15 or nethyl,
w@e@3ioskado t hat no nore than one of R3a, R3b, aPQI/BSm04/025607

may be other than hydrogen; R4 is hydrogen or Cl-C3

alkyl; R5is hydrogen Cl-c31% kyl, or C3-Cs

cycloalkylcarb [0V|ded t hat mhen R3a .is other

ChakS iy rogaiod i inkPHihg sl BoteHEeT S RyHioB g mpmal
copi g Veﬁﬂeﬁ%df%%eﬂlmm Ll '%E%’ B sichamiBig 4 effpgive amount ofa
conﬂmmm&afﬂmmaﬂaﬁnnal is a human. V[)2005/035499

PCT/ US2004/ 025607 -121 17. A gonmpound according to

any one of C ains - 9 for uye as a pharnaceutical.

18. A conpound accqQrdi ng,to apy one_ of Ckains 1-9

for use in ac | S in a mamal .

19. A compound cord

for use in inhilmting rot enn extravasati on

in a manmmal . 10 20. A Cofpoung®accordi ngrt o Biny one of

Clains 1 - 9 for use in the treatnent or prevention

of n1gra|ne in a mamual .R21. A compound accordlng to

erein the
5 or "ﬁB acﬁ‘%lcé yaGF’ﬁBtaééé‘clﬁlf 1t@8ﬁﬁgme‘gmﬁn£$r8i ng to any
onexof GRSyl =9 in the manufacture of a
nmedi cament for the activation of 5-HT1F receptors in a

manRalis C2€s alkiyb subsiteed &2-€erpobic- @n@@mﬂlﬁ@, substinizd 6hd";

manuf.act ur nment
ey e i DR ReBRAY B il AR EERT
in R* igWEden, 4-C; kalS€3-03E cFl6ARFAC; ALFO6EA BBUp@f formula
any one of Clains 1 - in the manufacture of a
10 I nedicanment for the treatnent or prevention of mgraine
in a mmmal. 25 25. The use of a conpound according to
any one of Claims 1 - 9 in the

/PCHQ\}F@N

\
R6

I
provided that when R is C2-Cs alkyl or substituted C,-Cs alkyl, R* is hydrogen or
methyl;
R R3 and, when X is —C(R*®)=, R*’, are each independently hydrogen, fluoro,
15  or methyl, provided that no more than one of R* R and R* may be other than
hydrogen;
R* is hydrogen or C;-Cs alkyl;
R® is hydrogen, C;-C; alkyl, or C3-Cs cycloalkylcarbonyl, provided that when R*®
is other than hydrogen, R’ is hydrogen;
20 R® is hydrogen or C;-Cy alkyl; and

n is an integer from 1 to 6 inclusively.

14.  The method according to Claim 13 wherein the mammal is a human.



manuf acture of a nedi canent for the treatnment of a

di sorder associated with dysfunction of the 5-HTIF
WO e@spssaws in a mamual . 30 26. The use accor di PQT/US2004/025607

Cl aim 25 wherein the 5-HT1F receptor associ ated

di sorder is neuronal proteit28xtravasation. WO

2005/.035499 PCT/ US2004/ 025607 -122 27. The use

accdrdi ng fasthy Pmisér%né%mﬂ@t@mﬂmg%@eta@dpmﬂ
co S i R L naln o hE0f uireab et 3 froygnion an
effeativeedmaowmt af & compamd d9ornAnlphar maceut i cal comnposi tion

adapted for the treatnent or pgevention of mgraine

conpri sing a conmpound accor di to any one of Clains 1

- 9 in conbi rkati on ! wit hXone nor e phapmaceutical Iy
accept abl e excryy it LT iJdents therefor.
10 l
© Z R \Rz L
Rab

5  or a pharmaceutically acceptable acid addition salt thereof, where;
X is —C(R*)= or -N=;
Rlis C,-Cs alkyl, substituted C,-Cg alkyl, C3-C7 cycloalkyl, substituted C3-Cy
cycloalkyl, phenyl, substituted phenyl, heterocycle, or substituted heterocycle;
R%is hydrogen, C,-C; n-alkyl, C3-C¢ cycloalkyl-C,-Cs alkyl, or a group of formula

10 I
CH, NN
/P n \ /
N\
e
II
provided that when R!is C,-Cg alkyl or substituted C»-Cg alkyl, R%is hydrogen or
methyl;

R* R*®, and, when X is -C(R*)=, R¥*, are each independently hydrogen, fluoro,
15  or methyl, provided that no more than one of R* R, and R*® may be other than
hydrogen;
R*is hydrogen or Ci-C3 alkyl;
R’ is hydrogen, C;-C; alkyl, or C3-Cs cycloalkylcarbonyl, provided that when R*®
is other than hydrogen, R’ is hydrogen;
20 R® is hydrogen or C;-Cg alkyl; and

n is an integer from 1 to 6 inclusively.

16 The method according to Claim 15 wherein the mammal is a human.
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WO 2005/035499 PCT/US2004/025607
-121-

17. A compound according to any one of Claims 1 - 9 for use as a

pharmaceutical.

18. A compound according to any one of Claims 1 - 9 for use in activating

5-HT ¢ receptors in a mammal.

19. A compound according to any one of Claims 1 - 9 for use in inhibiting

neuronal protein extravasation in a mammal.

20. A compound according to any one of Claims 1 - 9 for use in the treatment

or prevention of migraine in a mammal.

21. A compound according to any one of Claims 18-20 wherein the mammal is

a human.

22.  The use of a compound according to any one of Claims 1 - 9 in the

manufacture of a medicament for the activation of 5-HTr receptors in a mammal.

23.  The use of a compound according to any one of Claims 1 - 9 in the
manufacture of a medicament for the inhibition of neuronal protein extravasation in a

mammal.

24.  The use of a compound according to any one of Claims 1 - 9 in the

manufacture of a medicament for the treatment or prevention of migraine in a mammal.

25.  The use of a compound according to any one of Claims 1 - 9 in the
manufacture of a medicament for the treatment of a disorder associated with dysfunction

of the 5-HT ¢ receptors in a mammal.

26. The use according to Claim 25 wherein the 5-HT;r receptor associated

disorder is neuronal protein extravasation.
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27.  The use according to Claim 25 wherein the 5-HTr receptor associated

disorder is migraine.

28.  The use according to any one of Claims 22-27 wherein the mammal is a

human.

29. A pharmaceutical composition adapted for the treatment or prevention of
migraine comprising a compound according to any one of Claims 1 - 9 in combination

with one or more pharmaceutically acceptable excipients, carriers, or diluents therefor.



