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WD 2005/ 035499 PCT/ | US2004/ 025607 SUBSTI TUTED

2- CARBONYLAM NO- 6- PI PERI DI NAM NOPYRI DI NES AND

SUBSTI TUTED | - CARBONYLAM NO- 3- Pl PERI DI NAMNOBENZENES AS
Swbe05/035290ACGONI STS BACKGROUND OF THE | NVENTI AR2004/025607
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

m gr ai ne headache was vasodi | atati on of extracrania

e kN

aGUBSIITUTED h@qemnﬂms@h%ﬂbﬁ@ﬁ@@ﬁmzﬁﬁﬁs AS 5-HTyz

15 induce contraction of cephalic vascul ar snoot
muscl e and are effective FHWONRSTSreat ment of

m grai ne. Hunphrey, et at., Ann. NY Acad. Sci.,

600: 587- 600, 1990. Recent work by Mskow tz has shown,
however, that the occurrence of m graine headaches is

i ndependent of c |

Cephal al gi a, 12: W%r oposed t hat
currently unknown triggers for pain stinmulate 20

trigem La: | rvat yl ature. Wit hi.n_
t e oo ee @R pinkdhck ALl AL Mo BS G F Rt b e
véosweaitd sipe 1 838 ‘gptbp wodes (ratam ad Vel ffordrdhhReurol, Psychiatry,

V. | at . mLhese re d neyrapeptides .t hen I
SRR, DRSS SRR SRR Be e reptgion
pefiertracniad vesselsi r Ddeviee V\lra élllppmmibgddﬁobv&ﬁ@é hetkeeght Bkaloids and
sunat r i pt nd..er a i.ds nechani ) ]
iR Do 8 ol et g ess B gty baier,
riaduat e@aﬁa@ﬁdnftﬁlc@hhf[ffqlfsaﬂtbtsﬁ?@th n:m@lah@cda@ Bfféfive fthe treatment
t r.i genm novascul ar ers. ur ol o

PSPUGRaF. BRmBieey ebefs da Nisend: S bOMiS871690, 1990 Repeatwork by

INfgdkoaits hazishywd, Bbwe Ve that thEbBodREcoftHididine HERIBLIRE 3y
K1=10.3 nMand 5.1 nM, respectively, which activity

rHFPEReRt Al pRatgrsvR Vorel dinmmstan SerAals gl 25 1 1Py

Sumat Mdgkditz 8 Bropbsdil HAF e RITNPHRASWR ﬁ?gkﬁlf&lp‘éjnaéﬁ)&?aﬁh‘f@d _
for the treatnment of mgraine had tendeéd to™ be
dagemipad gangtia thabinperiats vaspulpifesvithus e sprhelic Beshe giving rise to
36lkdsY b VassHIRRS nduffpefdB TR 3x s oh A& VAEdBA! %"%ezf? 8%%‘%%‘17

‘nodel s for. mgraine. WD 2005/ 035499 PCT/ US2

nourgpepldesihen activaiery segighofisivens, dicowseauenpmgfsviithogpainl This

RobbdhlcnMRtihflonts M®d by SRRk B ok SRALR of nEERSRps
EyielinggeHE reagpiorshbedigyrdds be dlosshierelatedtth §s-BT 1/ Eibtype, located on

S UL PR SRR S

- twt, haychighl aifinieofdr thelHE TG -akfl §4HTp receptors, K= 10.3 M and 5.1 oM,

respectively, which activity may be indicative of vasoconstrictive activity. Sumatriptan
and similar compounds previously advanced for the treatment of migraine bad 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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receptor exhibits a pharmacol ogi cal profile distinct
fromany serotonergic receptor yet described. It was
found that sumatriptan, in addition to the above

wBhiRRsdestrong affinities for the 5-HTIB @@qng?rgbﬁhn

receptors, also has affinity for the 5-HTIF rece
subtype, wth a Ki of about 23-nM This suggests a
possible role for the 5-HTIF receptor 10 in mgraine.
Various 5-HTIF receptor agonists have subsequently

been %\‘&bﬁﬁ@ﬂméﬂﬁbn@%& SREModigh 8l tv‘l‘tﬁ nﬁ@jaféﬁtb‘y L st seven

for the 5-HTIF receptor subclass and i been”s

t Fﬁa%ptorﬂ?éwsébff eyt ﬂnvﬁewet&eﬁ%@favhxgh arp@ems;@éoetSHéTl A hnman g gene
\Y; {
a8RE Qﬂﬁésrsés‘ihb ¥EhaGtS M} ﬁécﬁi&?} ?&féﬁém blef ¢ tlﬁ%@ isolated by

conmpounds advanced as
t KaapndewodersyiPopcalVal Avad Sus I8 a@ $08-41051903s dhise-ET1r

ﬁ%%%ngmgggg%1osegﬁgﬁmﬁﬁbﬁbhﬁn“4&ﬁ$1§§%ﬂéﬁﬁ%g@&g§gumya

SAPathed 8T vin busq STt oBGIpiate sraddtiongo shelbaniclencibned scong
Cafftal fob HESHTE: RIS A Y drs L ADYELAF AT BRAOHTS :88000r

asu'btypé avithyd Biof ebarth 8D hid. 7THaddukgraitlagmssible fle for B 5-H DR receptor
Us. 5 721,252, U S 5,521,197, and WO 96/ 29075,
dmsc a%ﬂ‘ng various famlies of 5-substituted

pl per I\Chnﬂus'i‘i I?I]I‘(;jpl rmﬁgioeﬁgdﬁﬂﬁd ];I}rvs btkb@équblh%)ﬂﬁen dev%logecﬁwléwh have
ropyridin ol es escribin
RRrIGHE Rl Seh R e - gecamion Bibe it 4P e Boen shasn b

%bmmawqﬁageﬁww 1B@ucds fh@%éo)éolﬁ»ﬁmﬁv§ atl@isity EnbbREE kIO Rifer

b%’r r ol b] pyri di nes, benzofurans, and
8%%@9?9&5 befsuiah gesnponhp Beatmpiof migreise pnd pseapiated
\Mﬁ&ﬁa@tahydr0|ndoI|Z|nyI oct ahydr o- 2H qui nol i zi nyl ,

déecahydr rido[ 1, 2-a] azepi nyl,
1,2, 3%5: lg{) %gm ?F?ér ﬁa@geptg; q%?pusts are compounds disclosed in the
]foﬁmﬁn 9, 9a- hexahydr o- 2H qui nol i zi nyl , or

8,9, 10, 10a 30 oct ah dropyr|d0[1 2- a%azeplnyl
VD 03 1b RSt TONEs Daris 58 edsaeribingfomily of Gailistiatedet-

o subst 1 TSPl RaE R dendaqlss 84 2 IRV

azai ndola@ﬂo(wlmgheb%l@@hﬁ@fﬁﬁ,USZOOM 025607 -3 WD

?glf gg‘rﬂf% Is%ﬁg,figrf, kb‘dér&‘.gsiﬁéfzgﬂ%ﬂﬁé. 952 PR WHYePtbo75, describing

t et r ahy g danilies & Syhibstitdiefl eiperidin-diyidmlotes and 5-substituted
benzof u rl%hsﬁ teﬂ‘gﬂfdpo%%%@ ﬁpmhforfes,

WO 97/13512 describing a family of 5-substituted 3-aminocthylindoles;

WO 98/46570 describing a family of 5-substituted indoles, pyrrolo[3,2-
bjpyridines, benzofurans, and benzothiophenes, having the 3-position
substituted with octahydroindolizinyl, octahydro-2H-quinolizinyl,
decahydropyrido[1,2-a)azepinyl, 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-ajazepinyl;

WO 98/20875 and WO 99/25348 describing two families of 5-substituted
piperidin-3-yl-azaindoles and 5-substituted 1,2,3 6~te11'ahydropyr1d1n-3-yl-
azaindoles;

rred




10

15

20

25

WD 98/ 08502 describing a famly of

8-substituted-1, 2, 3,4-tetrahydro-2 di benzof uranam nes
and 9-substituted-2-am nocycl ohept a[ b] benzof urans; 5

WD 9B5BHBAMWS describing a famly of PCT/US2004/025607
3-am no-1, 2, 3, 4-t et rahydr o- 9H- car bazol e- 6-

car boxam des and 4-am no-I ™ '

O+ c
oo 108 0GR aeRialblg 20y or S AR HBridinIT1 or 123.6-
3, 5- di sublstiydropyilin- aGBhléglearsdammZhﬁnamfmm aydbenzothiophenes;

00/ 00 f I d
(pi p eﬁ?@ 99’53%;/2'1&%&% %l[l%ly Xig Substl% edyl kL Q&Ea'lﬁr&% 2
tetrahy dilhqn;zmﬁJﬂmnnﬁe%/dn)ilMkﬁ&ad-amwldmpta[b]benzoﬁrans;

benz o% gg'%g] I%nc%is r@n & Otfgmﬁ? of $-atnino- Iﬁ,g%téaﬁ?asrg-QH-carbaque-ﬁ-

descr
4- ( 3- s ulaitiokathidek: dundAzayihg-POH Y ¢ichope$7,6-¥fhdild-BodD6xamides;

d 11y.of 3, 5-digubsiituted
I P AT T pe—
of 3- heterfdi¥ds; 5- (2- (aryl or heteroaryl)-2-

15 Contjnued research has n

I
gﬁ?ﬁﬁ%h@@&’ deicaibineZ BN gkt Mé&tﬁeﬁeédple? @3l or 1,2.3,6-

novel S @dtRb}dryFyridid-I FhindQes) asdisiond VieAgbiasd, kil benzothiophenes;
hem cal and recept of “bi ndi 8&1 Frogertl es, Wwhich

|nh| bMO B@é?ﬁ@éewbmwf@aﬁy stauted-bergpyigpiperidines;
si gni {s 8650 Bﬁx&f |etrhity 6 PEhisiisk eda%mn%fﬁrans and

therefore use or the treatnment o grai ne and

ot her WE2 §f¥34266 de@pbmg ai@mé:sgﬁﬁchmrewlc&é?o@a&é pshet SO
OF THE |, gﬁy (Nikhe present invention relates to
substit u%{y - carebonyl am no- 6- pi peridi nam nopyri di nes
and substituted

1-car erl di nam no.n enes

25 | n@8 | rs{ese%m%lﬁ% Y Re Iés}?%y %‘r @\7‘? a 002%%%{% dafgs of
hénel mwlvas HIQf agmhﬂtslhavmg-ldﬁﬂncﬁ'chdxm&l aﬂ 2cdptor bihdilig @operties,

a acc e ac add n salt
Pk FRRS hoplie extrBSRERL SRS aftidify Sigihlapasdupmistvmpstivio,
EdTdr&Jhe bt G%ﬁ@‘&’r the ﬂe_ahﬁ"ent lof nfigtaib®aral diydr S-IST $dckeptot ed
C2- 0635’” _ka/l , C3-C7 cycl oal kyl, substituted C3-C7 _
associated disordeérs. .

SUMMARY OF THE INVENTION
The present invention relates to substituted 2-carbonylamino-6-
piperidinaminopyridines and substituted 1-carbonylamino-3-piperidinaminobenzenes

compounds.

In a first aspect, there is provided a compound of the general formula I:

! | |
RWN Ko™ R
o / ' HURZ I;
Hﬂb

or a pharmaceutically acceptable acid addition salt thereof, where;
X is ~CR3*)= or —N=;
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cycl oal kyl, phenyl, substituted phenyl, heterocycle,

or substituted heterocycle; R2 is hydrogen, Cl1-C3

n-al kyl, C3-C6 Cycl oal kyl -C1-C3 al kyl, or a group of

o zo0s/essa®®l ~CH2 n N N \ R s 5 || provi descrivatoos/o25607
when Rl is C2-C6 al kyl or sub%tituted C2-C6 al kyl, R2
is hydrogen or nethyl; R3a, "R b, and, when X is

- Q(R3qY'5, HRRGERd )X I i §
me$m$%§9,m%ﬁ?%ﬂg%%%%%%%@%m

Rygloalikglpphensl, Riwstifwed pbenyb hiverocydie or aibstitptid bgterecydles i s

hydr o - (@3 Al K¥h 1 BO gep, ,

oy " (ca-toae Bgrgabar Qo ik, Coc Sl REEE, oS ik A bt ormuta
i other than hydrogen, R5 is hydrogen; R6 is hydrogen

or C1-C6 alkyl; and 15 n is an integer froml to 6
inclusively. In a second aspect, there is provided the
phar maceut i cal ORg conprising a conmpound of
formula I, or atphar kutically acceptable acid

addition salt thereof, aﬁb a pharmaceutically

acceptabl e carrier, diluentkR® or excipient. In a third
aspect, there is provided theguse of a conpound as
defined above in 20 the manufacture of a medi cament

for t Reovidedithat whemRob Cadisebaher spbasitsehCris allivlaR ais hpdrogen or

ifemmammal . I n anot her enbodi ment, the present

i nv nigonﬁyelates to phagnaceutical composi tions

adapt &, Ros andnwher Kiis-sERIDF, RS, BreteftiFindeneagantly bydrbgen, fluoro,
t Bhi it { I at §3bNn 36 AV o)

K S S Sk i s
d5dnogemal s, particularly humans, containing a conpound

of fo La,l . or armaceutically acceptable acid
addit#gﬁgﬁﬁ%mﬁﬂg?é%&@gihd a | pharnmaceutically

ac cepRablhydoge, 034G alkyl, 0204-Cs ofclakgicpibengl, prbvided that when R*
addj tion, 9%§clggqu_ereLn is a method for -4a-

AL PSy S hy dmozeir K 15 Wrs in manmals, particularly
humangr® ist@dPEbsen T -C; alkyl; and

n is an integer from 1 to 6 inclusively.

In a second aspect, there is provided the pharmaceutical compositions
comprising a compound of formula I, or a pharmaceutically acceptable acid addition
salt therepf, and a pharmaceutically acceptable carrier, diluent, or excipient.

In a third aspect, there is provided the use of a compound as defined above in
the manufacture of a medicament for the inhibition of neuronal protein extravasation

in a mammal.

In another embodiment, the present invention relates to pharmaceutical

. compositions adapted for the activation of 5-HT g receptors, for the inhibition of

25

neuronal protein extravasation, and/or for the treatment or prevention of migraine in
mammals, particularly humans, containing a compound of formula I, ora

pharmaceutically acceptable acid addition salt thereof, and a I pharmaceutically |

- acceptable carrier, diluent, or excipient.

In addition, disclosed herein is a method for



adm nistering to a mammal in need of such activation
an effective anount of a conpound of fornmula I, or a
pharmaceutically acceptable acid addition salt

t hereof. Moreover, disclosed herein a nethod for

i nhi biti ng neuronal proteinggextravasation in mamal s,
particul arly humans, conprising admnistering to a
mammal WO 2005/ 035499 PCT/ US2004/ 025607 -5 in need of
S latinB BLIPT | 1RBp68 ienhiSifhals Sar@ERMY huitfand HAPRINEC d of
formula I, or a pharnaceuflcally accept abl
Adaiinipterngste amanyasldp peed A gichi ag dtioy an difentive smduriiof @i n
[ 9

RBofFl SR L1 b £ Bl BRI LAl R ot oo,
to a rvemener, |d1s0hme.‘dhem¢1n a meshod ot mhlbttmgmburonal protein

ention, an effect.ive amount of a ound of
e&ﬁ'gvalsatlofl n mamma Spﬁgbﬂé%%ﬂi‘ n&aéifi fymgstgg%%‘ngtea@g 60 a
ankohihalon salt thereof. Al so disclosed herein is the
use of a conpound of fornmula | as a nedi canent, and
in particular a nedi canent adapted for the activation
of 5-HT1F receptors, for the inhibition of neurona
protein extravasation, and/or for the treatnment or
prevention of 10 migraine in manmmals, particularly
humans. That is to say, the use of a conpound of
formula | for the activation of 5-HT1F receptors, for
the inhibition of neuronal protein extravasation,
and/or for the treatnent or prevention of mgraine in
mamal s, particularly in humans. Additionally,
di scl osed herein is the use of one or nore conpounds
of 15 forrmula | in the manufacture of a nedi canment
for the activation of 5-HTIF receptors, for the
i nhi bition of neuronal protein extravasation, and/or
for the treatnment or prevention of mgraine in
manmal s, particularly in humans. Furthernore,
di scl osed herein are nmethods for the treatnment and/or
prevention of 5-HT1F-nedi ated di sorders conpri si ng
adm nistering to a mammal in need of such 20
treatnment or prevention, particularly a human, an
effective amount of a compound of fornula |, or a
pharmaceutically acceptable acid addition salt
thereof. In preferred enbodinments, the
5- HT1F- medi at ed di sorder is neuronal protein
extravasation and/or mgraine. 25 DETAILED
DESCRI PTI ON OF THE | NVENTI ON The fol I owi ng detail ed
description is provided to aid those skilled in the
art in




10

15

20

25

30

practicing the present invention. Even so, the

follow ng description should not be construed to

unduly limt the present invention in that

WA 2gs03HI%Ns and variations in the enbodi MeraIS2004/025607
di scussed herein can be made py those of ordinary

skill in the art without 30 départing fromthe spirit

ah 6D PE seh inhbitPhese tffectity @fbounteofdd S6APYAIM. ofSéehula 1, or a
dlflcatl ns and varlgilons are contenpl ated as

Wgacwttcm hecrRe apd agtitionlttherentt i on. one

“enbodi AgRtorally, td'ib%lo@éfﬁﬁe%lh id IBEBLA R testird d?fsl;e&h&‘i{mfg%lgrame

i_ncreasi ng act ivation of 5-HT1F receptors
A Blamms, Pasedaihs umansi cpmpaisng winjnistérgis to p ooty imneed of

Pt Qi o B A O R A P30 of bt L or

phamecedicslly semabloicid edditiandah thereafamal s. I ncl uded
???Sg t he 1?(: 9se§ §Tr:rgl%2{§th%r %f' gﬁ agéogtg)%ﬁh%gp fg qa i Q sa medlcament
taﬁmawmm lnIddiamient adbptely for divcicti eiop i B-HB P Xdceptyrs, for the

er.al anxi ety di sorder, t]oanl C 3_1 sorder, depression,
gfﬁgnlam? cgfonay pafgin HAwARtOn, Yy %”39 e or prevention’ of
R SRR SA frid fmalsy PAHIQTR1PRMank a1t [s4d 638! (RNASRr 8 ¥R of

post traumati c syndrome, nmenory | oss, denentia

torenudzd; fagthe getivation af %HTagfe?@mf% &eri the inbhitigneof ngwrona) protein
@itﬁa@z@@a‘u@ﬂ dgﬁig{g)!rr giéfthéwegﬁﬁpéf b Mebohibh ﬁP@fk&‘&ne indhShaRE! ve

avi or se control disorders,
batidelatly imdwpensonal i ty di sorder, obsessive corrpul sive

di sord e, acu | on, recti sf ungct i.on,
bur | Al GRATAIRoEAAEH iAhe R orene 8o PRI 00
ﬁirtrm&tilln&miniﬂufafbhﬁé oirall?aflnearaent Eaehdeﬁtxlczammﬂnds of this

| ntion ar S.0 sertu as a_propny actic tre nt
st IFTEfeRiORe ?Orﬁwmﬂgﬁw REaeHraRa REptn BHEVARLIGD, eaa%b
fbathhtB# pPevbatidn b RiiSh ki€ thafikR®d bR RSy thfimabR MMl t Y

be treated by the adm nistration of the conpounds of
f or ruFerthermgrepdigelpsed hereinqse methads fon thedreatmsnbandier prevention

O SRR a0t Sho B Bl e oA Pl A P

trestinentoir peesedtionapardadar byaahimeanf aruefective ani&mv afa cnmpound of

B R o5 ettt SenRhEARY ano i sirthespoh Birsferea
- Enbatigedts thdSMT, MEbiated ARGrdeNIRENrSA) phadis Bk@dvabation and/or

Associ ation, Washington, D.C.), provides a diagnostic
WeBtf-or i dentifying many of the disorders described
herein. Al so, the International C assification of

D:seas]?s TeDEWAMD@SOJR]?TI@?@@)THEJé\WEM%@N bed
classification of _.the _disorders descrijbe

her of fhe f9fowR ﬁgfal?qdidggcr%ﬁt)waﬁo qd|to pidbosp skilied mdhe art in
bhefiéngihe prbdneiniaitione ERHRY) HledbvAsg IS 0AGhARd nstid

cI assification systens for disorders described herein,

PRSFTURS: TR gndiin it dhe Rigssrtipyagon i thtanodiimtions aad gariations i in the
b&&(ﬁﬂen@as%&amekﬁ{d% e H&Qé’bﬁﬂxgse‘:df%?(ﬁh Gl iPthe art without

systens evolve with nedical scienti rogr ess.
départing 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)r receptors, while avoiding vasoconstrictive activity, for treating a variety of .
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The use of a conpound of formula | for the activation
of the 5-HT1F receptor, for 25 the inhibition of
neuronal peptide extravasation, in general or due to

Stviopudsabison of the trigem nal ganglia speci d)‘c“fﬁjs%uozsam
and/or for the treatnment of any of the disor

descri bed above, are all enb6di nents of the present

ti n..In.one.preferred enbodi nent, th i nyention
% al hays Pﬁ%"éﬂ?‘aﬁ‘f toyqerepsed APHRIFRISIBISIAN B} STFHRPR 1R mammals.
ﬂhﬁhﬂhd arBdnglthise BsaIBYs @redmighiHER PeneRPHIN, itSdeffinal neuralgia, dental
admnistering to.a manmal in néed of such treatnment, a

35 AL FRT Rt {bljoigt ¢¥sRipHian nate BRIty feereral GFRESY diporster, panic
f afordbraddprestitn, INQFREY of BIEH, %fnroﬁﬁl %‘i{) refn@l?sftrua] syndrome

|nvent|on rovi des a met hod for the vention o
nPiptg el phasg syndenmea post-deumatic mme,@@nqmm dementia including

[Xeaals h

C SRS DRI R PG D penf TP H e S B PlisHE
c@‘ﬁlﬁbfei\f?cbebmqr@ﬁmde& MPlﬂm)cmﬂiB@ﬁd@Q)ordeﬂme personality disorder,
Pa?ﬁ%é‘sﬁg Q{?Lﬂ{)lﬁﬁé@ %Zorderb%gn ‘El&lﬁ%éégﬁie ﬁgsﬁ%mﬁgrq%uﬂmld

n one
c@@mmr\@ﬁa, falyphalism, topaden ablh;e, mutisof aet trickotifibmania. The

T SRRty o 6 S U G5 SR, s
"’“@“-‘"’“"’ﬁ“"’dm?‘”""*‘ea IR TR A T i
SR SEPL S Y BB s cobPabl o BER Pl 0k

enbodilrtntsinghindefh eh@e &&Qﬁﬁordefk\hﬁﬂbli ®8 be treatdd 6y ﬁﬁﬁﬁﬁﬁlhgomsts

cheﬁu? calbter Shgié}%pﬁ\chro té?a'%%qe t&%laémgqaggwaﬂbefwndm

baraﬁﬂm&hadrcéy mbxmﬂdw aﬂbrgsawﬂaatf&ﬁtbfmﬂfoﬁ%ﬁfhb@ia Bﬁiéﬁmd
The. term "n-al k refers to an unbranched al

Vgisical Bjanipt bleuial DisoraPN BN 1o%% Smstiean Peychiatric
|
L gocidon OWestitifod, 1.1, afhide€ » Aoty 101 R Bk By PR LAY of e
ristorders desaribpd hergind Adsopthe frytérnatiphel @1@Slﬁcaﬁm}mlma$eﬂ Tenth

Th
U A, B S B RO pr AL 508 B0
i e gkibpd/artisan Vblhrgdogmzesibmihqrb aresthcmttufbyabmemﬂnmrbs, lnoidojdgies, and

| | h d

EEshEIR sfslnitoAlilers SRLBLA oot BREC R e i the
RDAEY aﬂ'th&ﬂ-éﬁ,rmd 1@ teBhinalokyhid dlabifiesion @yswdnhs dooiaeliad

mb %9, al kyl groups hawngfromtvvoto six 15
car ona neb “qfe term " C3-C6 cycloalkyl" refers to

cycl oﬂihempsy: lof a cqmﬂmhd bﬂformﬁly T Fop pieniciiVation afthe GYET,Q E&Kﬁvtbr for

he . a al so includ s c ¢l ohe
B Sp iR setrhal Reph G hppsato Biesmiratyt Sty
hﬁgeﬁlmw ganglin sy itiehllyG i/ dt, foﬁﬁe fr&ﬂm&iﬁ @Hﬁ{ﬁ)f ﬂi&ﬁsd&!&s described
nmted cl oakl - al kyl'," which refers
el 8=l gnbodienty RiHE Pt e SRk b R cibpdipsnt e
Ve ﬁ&d@)ﬁ'méﬁhﬂl 18r thEBEdmadtloy hnigr&i%é iroath ktnal, @r example a
20 group may he optlonally substitute

| Ik | ky|
%ﬂc’ ¥ é??P%%‘Pﬂ%‘F%?&FO 2 Apaiepl dppgsd ghensh fsetmentya

pharmaceuncally effective amount of a compound of formula . In another preferred

OL’

embodiment, the invention provides a method for the prevention of migraine in a
mammal, as for example a human, comprising administering to 2 mammal in need of such

treatment, a pharmaceutically effective armount of a compound of formula I.
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R is cycloal kyl, conmpounds wherein X is -N= are
preferred over conpounds vvherei n X is -C(Rsc)=. The
terns "al koxy", "phenyl oxy", "benzyloxy" and

W bdoshdhfy! oxy" refer to an al kyl group, pq"f:[})ﬂsznwozsso’!
group, benzyl group, or pyrimdinyl group,

respectively, each 25 optionaj-ly substituted as
prOV|ded for herein, that is bonded through an oxygen
at om Likpmise; e ivge of 4l Ruppewndpf formsladned & dwmdinatiomef more than one

‘B E@%ﬁﬂdtdf IEQmuif & tht Rafia @ﬁerka a &E&Eﬁneﬁt N ?ﬁ%’ 1Y B the

enzyl “group, respecti
si::H?EtFerQ@pf@ﬂ forsthe mbxhrtd:@d)fﬁlmrondh pengide pxtta‘va:taﬁms ubgwdmd:l or due to

t

i 0 D S0 B 0P e
tdﬁﬂoodﬂ;gafﬂeacrrbad blorvg| arergls@sll embiddémdnty ofi the iresedt invention. .

Chr oug i B pismbife e b Beaep v ity ek 65
exahple) tke,de:ra alkphyfery ©hadtdichead od unkrandhed Syrarhied hidtbeagiod dfbup.

AR TR 995545 2§ aptae Lo kP 5y Abetgaton, b

foithontdimiedibn)the tehih OORC, Qkyl" edias toRh&hfrahe ethiiR | e BrRUPS-C; »-

Mb f d hal
R TN R . MO
leﬂlyl, myl ,@ndBofropylS Thélfeath ed, - @5alldﬁ9 A B fr etBf1, Rpropyl,

r|ng contalnlnq from het er oa

é-“é’P@@Yleﬂ‘ piyh Asokne éfgew @@géntybr@e tm'@lffeaauq@’ane&rsto all
hokaRehedRhd %ﬁéﬁcﬁe@ﬁkﬂe

E}Q&t&sﬁrﬁ? Eif%f&B! c.aaf%n atoms, The term
heterocycl es 0SE€S present

Ptk et 9 Sfesencle byl unbenttog bikaygzouheriok fiom two t sx
emﬂwﬂg ﬁyﬂw telY dt{wc aﬁégl EIQFM fu'inpclé%']l CYC%%QJ fbtopentyl,

i soxazol TE yrazo
53

ewhwc@bwyl ﬂenn a@a—@z@ckaE’hlsamme$ cstcmhazzt@l i@Gicloglkylalkyl
il ﬁ*a%%’*‘afy% nbfelybiod BHSubiEtl it oL REiP e, but not

ted @e?@-@sqycfoaﬂiyl-ﬁeCpalkﬂd sﬂﬂchtha"m aXD-Qy ayslesikyl moiety
A Bl | R 6o it oy s gl syl o esloplpfgo
EJ,‘OUP gqay ho bptuyllally hibsiokd asapryhdedﬁnhﬂmhj ﬂm’ﬁﬁgybmpqunds rv?erem

t

o e P B L
suﬁéi PEuted on the benzo ring when the heterocycle is
el uHE ARG PGpReRy Doy o gid “Prm iR o an
&Bq’t%tchrpl mehylcgrwp, béneyl grbu, axyﬂynnﬂmﬁzgrw re. ]imdeély,leach

ﬁnz gﬁtﬁ'ﬂﬂad 333?%3‘%18?£{5{}£% ny benz%ijl 0X0 rang,oxygenamm
su bStTHeli&rﬁfs' ‘alkPHpie, ==1mﬁy1hﬁ& @m\a&umfo” r&&% 8 BIR group,

et eroc cles i ncl ude r|d|n I hlgphen
phenyl group, or benzyl group, respecnvely, each optionally substituted as provided for

herein, that is bonded through a sulfur atom.
The term “C;-Cy acyl” refers to a formyl group or a C;-C alkyl group bonded

through a carbonyl moiety. The term “C;-Cy alkoxycarbonyl” refers to a C;-C4 alkoxy
group bonded through a carbonyl moiety. The term Cs-Cs cycloalkylcarbonyl refers to 2
Cs-Cs cycloalkyl group bonded through a carbonyl moiety.
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and furanyl, all of which may be optionally
substituted. 20 Substituted al kyl, cycl oal kyl,
cycl oal kyl al kyl , al koxy, or alkylthio, nmeans an al kyl,

CW 6 l0RlKMbo cycl oal kyl al kyl, al koxy, or al kyt},@ﬁ?}32004/025607
group, respectively, substltut ed one or nore tine

i ndependently with a substitugnt selected fromt he
group consisting of h%o hydr oxy, and_ Cl-C3 al koxy
Subst i Tsieralgr refsre o F&Plalpr\wbrom etipds Pﬁﬁfyff%h%gmups are

t Pforb,| dhfbro, RAdA bloBid. Pord ﬂ@fe%&)%\ o atddBE4re Bﬁ&%'aﬁ@cﬂ&mbm h.
Preferred substitutions include-substitution 1-5 25

ti mes Tt dpistocksdid s ekrbep enveie A s#tyratsd lopwnsayrategS- or 6-
Sﬂ@ﬁbér&&'f'&??o]ﬁaﬁzﬂl fET 1 3 Hetgx%%itg ?Q% ‘%[r om en, mgrﬁgn and

i ndependently wth a group selec
Ghlfag saifl Kiog ppticpallisheing ienzafesgd. EX@nplméstenonzﬂbéqseihd’élnph@oses

4 AP A AT ) g TP i

smﬁbﬂmmdﬁt omgiyb so:&lzolab pedzdiyly middzolyh euazelylnexmm

er oc&lefb%(ﬂg k&wlt%g'aﬁ%r}%elﬂxmto}@fld]t Btia Iﬁgﬁ%yé’t y

i pyrlelammé; and disedikies Esm;ﬂziry berzethswd mdnero@eles; Iforrthe purpakoof the

SRR m B ot B b G bl
squixllingly beddofotahii, SupgothiopliEagl indolys taihd the ks, alll@f%ﬁ:h%ﬁ'y)be

b 2005/ 035499
3&%}%@‘2@% 59 St ik 3135 pemtieraliypulstifuicd eohs begize fipg when

gh@h&terﬁ@ﬁfdl%é;ﬁmggd hal o, Cl-C4 al kyl, Cl1-C4 al koxy,
Oéllnal kyl t hj o, cyano, and nitr.o, wher ei n_each
aI kyl ;

apqRkpdineat, arefwﬁﬂﬂ?ﬁe@qu!@gmmmmﬂathwémﬂ pyrrolyl,
f]#ﬁﬂﬁl?l NM&Ejlbirtach WA, KehzdfRa@iIkOXY OF

one to five ﬁalo rou S sel ‘ected fromfluoro and

&?Pmﬂaomﬁrlylsleﬂa@mmiyéanmq@obﬁ@yls@b@ﬁwhl@m@y besiptionadlyt

fqodnklie 5 group consisting of phenyl oxy, benzyl oxy,
phenyl thi o, benzylthi o, andﬁgﬁyl m di nyl oxy wherein

the pHersieesther epbediprmayrefen; ¢ro¢yiclys umhndz yyrudrmd, thigpleenyl,

I 1&@51_]} er substituted with
%ﬁgﬁ}hﬂi‘t}\%{ogu sti tgg%? e%tbgett}:ﬁt{a?om the group
consi Substigntedrllohayeloalkyl-ogeloalkilplkyi, alth}Cbr «2ylthick meyys an alkyl,

%@s%ﬁh%g%gﬁ%ﬂﬁ BJ?J]&B fallﬁ{}éﬁo gr &Qﬁsﬁ%kﬁtﬁ{éﬁg e

viar ﬁmnemdqbsalanﬂwwnh a s@isttmdelt@ed frmmﬂhdmmg:r @ugisting of halo,

FORPIEhEBEe wkisao Rt il RUST R i onthe ing

$Jett®ntoe ﬂlefaﬂ@himﬂdaepcgmlm bothn ?E&‘bﬁ@@uﬁiﬂhﬁt&h@ mclﬁﬂle §ubstitution 1-5

B e e et R deny? e, OF gt st e htlogeg 1-2

titles irgiepententlytvaithin group salaaéchﬁbm mrcpeﬂm;@r sr&tbstituted

T e DA B oA it R sloth tp B e Al rovided
@i2en®mofithen 1 h9deideid/or WRBk Ssubstituent may be attached through the

same carbomn.

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,



10

15

20

25

30

preferably one to five, nore preferably one to three,
each independently selected; or substituted with one
or nore substituents, preferably one to two

SWOSdobbddgRt s, | ndependently sel ected fromt
conz@sltl ng of halo, C1-C4 alkyl, C-C4 Ikox?,ﬁﬁ%é&gﬁozs‘m

and nitro, wherein each al kylg. and al koxy substit uent
can be further substituted 20 independently with one

tigdepprdeniingelrcisd Sgpthe gree cengisting)of Hala, €5-6+ alkill, €nCa plloxy, Ci-

& su%g?ﬁmtaut A m’ﬁ‘g%‘?%& &P%%& amg?}bst ?fut |%§ it subétiiuent can be

tihwrtlecs sﬁhsti@paéna@mﬂdyntbe\m&eeaz hlsbxy aroviithtong trefiveshalagroups
ssglg Eél ﬁg&?}'ﬁlp}[& énﬁ chiBfeCo dlt gt‘ﬁﬁ e %’tﬁtohé Hﬁ)@ﬁtﬁent sc%lected ﬁ'?m the
g o

epende selecté rom e group consistin
rmm conmthrglc)f phenglokg bynzyloxiyS phenylthivg beneylthio, and pynmldmyloxy,

DRI RS T A RBRAE] sc
2:332 be furthérdsapdtitunsd wittosgehto e subsinbninseddeted om th%uﬁeamﬁtmg

etk et on R e YRR ShIPLAASY LO6) Seive
fotiset sibsgmd withene a‘fﬁbﬁi@bﬁbsp@l suBdtinuted ©th oML selected

ans pal | adi ym di at e 05/ 035499 )
Beer) e SR FoRsise Of G Aoy osy il 1 fisther sybstituted
tvﬁmematmoﬁ@ sUbsRL SR t;élaﬂedgmﬂ Ehe g@&pt&ﬁﬁsﬂn@ of hdls, Cl-c4 alkyl, C;-Cy
ecification_ refers to a_ substituent comonl

Kb yad Cr64 Blkpihio-o Wheh o suhstituentds bale. pee mﬁdéaal%ﬂﬁ&lmslav fluoro,

\WhiokE ahEBBIbNY ot her functional groups on the
corrpound Exanpl es of such am no-protecting 8rou

| ncl Uabamﬁ:@r ?I@quenémfﬁred{ Qﬂbsqtlllt]_(p? f()r 1;1@%“1;3 ﬁ@ﬂy:l“ and
P Ib@@h fell hEkBroByd m&da SulrGRlh wIhUP or gﬂp,g balo subsitucns

| or oacet group, the chloroacet ronoacet yi ,

arcderpldy gaﬁt:’retfwc rgtvrg mﬁerahly endigtares, gpak m@pmmbgse@cwdp@
%%E)Wb oxyc a §/SI’ 8}’23 %ek%&ﬁ?ﬂ%% Hﬁ& {@Mﬁ&kyonand
ideperdenilyselortod ﬁomlﬂa@rgmpms:smﬂréhsbeei -Esalbyl, Cafi alboxy,
St %, 948, SITUR S o P i e iMoo

am no -group |
crelepkingedlysvitf ore b Sechubngrongaseletiod fomrfluotdwend chlosd.t | ons

SLI tn:] ﬁlWI %gﬁ?%bgld@%b% ?eﬁca’rq%ﬁgﬁﬁ,uu i atis‘%%}ﬁwﬁggﬂen%' e
sulisgmdbewitl bee aalee iudqmnamﬂy lsslectédalatdh $ubsiituang or substituted with
RET TR S R epsilensBielel B8t tie el HraisBRg ofbato, metist,

bistHoRe riftxcaomethy, wiflugrotddexy,ehétys@6l to by the above
terms are described by TW Geene and P. G M Wits,

"Protective Goups in
Abbreviations used herein are defined as follows:

BINAP means 2,2’-bis(diphenylphosphino)-1,1°binaphthyl.
DMF means N,N-dimethylformaﬁﬁde.

DMSO means dimethylsulfoxide.

Pd;(dba); means tris(dibenzylideneacetone)dipalladium(0)
Pd(OAc), means palladium diacetate.

r—U
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is Organic Synthesis", 3 a edition, John Wley and
Sons, New York, NY, 1999, chapter 7, hereafter
referred to as "G eene". The term "pharnmaceutical" or

t?ﬁ%o%%ﬁ tically accept abl e" when used here%@wﬁzonﬁ&ssm

adj ective, neans substantially non-toxic and

subst antially non del eteri ouH)-t o the recipient. 20 By
phar maceut i cal osition" is further neant that

t he cHAF mepos tg ‘é‘tﬁ? -exci pi ents and salt nust be

conpafielbs “nlifh f,ﬂacecegg grt{ ”'aE‘ e %# ngfglﬁ%ﬁﬁn peferstoa

conposition (e.g
sibglétpett e@tampylytemb:afed)to hhtitlon pmtecsmc lamnprﬁmchtmhar Whlldraactmg

Etﬂﬁrafpﬁntgi%{elﬁtgr&@?wﬁa%% {E-ﬂld E%&*%iksaéf &hﬁnﬁﬂé" “protecting groups

CONPOS gener a
1mhlé¢ thir é@rg:@bgk’ep, thmﬁtﬁtsﬂ weyp aheptsimlinsdogriay, tltetaeetp]lgmq:sﬁ:s

BlpdollaPos RO Brontt BEmb A afSiofer iyl i iiime-tre
&
btbcmjltgegroupmoctmi bnn:tyﬂm@caitmr alflvefengdingtokfeattotd . (“FMOC™),

oY oung‘ﬁﬂy?@a%@) 5‘&{‘3‘6%@0 o 56ty e i ssomes Th iy of

amﬂe pmrcheg groﬁ;ﬁ e10PIg 9 i€ netiteiticdl BTN the a&rivdizadRehino group is
accept abl e salts which_are

ST o ot R S eab ARt tions oG PORorsS i alpals wnd can

Bdt@m&tr@ifht ezhpstopBaé poitfl witdubdibi thB3mafddbf the molecule.
nmaceut i cal accept abl e (aci addition salt" is
S?fé’sthﬂraéﬁqua? P%@@&Pb&?atqnymma&@bﬁﬁwepra@mgﬁow is

Wl knosMONIhin the ohBnaAY Lkill §P‘ﬂi9 art. aﬁﬁrﬁtef #%? ? Q@taps referred to by

har maceutical ly acce e salts exe
ea‘zfé(e tesnMare desghibed by T Gre@n andB{kRAd Wats, ‘@r@ecnvg Groups in

those Skl I I ed i rﬁﬂtt %@%ﬁliwgggf?gg‘%ﬁﬁwqwi&mn

Imcpfiesgeload ®28607eend’l | nor gani ¢ acids comonly
enp! GyeekinOpfidh g&%ﬁ&g" S BmbASLUHG JLEHE AL RL e it s

hydrobromc acl acl urrc acl
ol adiepling: meatacsuh‘stananﬂy ndngoxic ksl substgrdially nomadsletsrions bathal vy
r@é]?i yed to form such salts include p-tol uenesul fonic

act d,” methanesul fonic acid, oxalic acid,

p- br Gydphrempéestical ooripositiontit 1scm1ﬂtm mrieantalwit the catriesisolivent

T
asmhmeundnffomnm bhe u&tﬂdfaxatoed b}O’gtheSdflof‘cHﬁzﬁ?y skill sithfsattahat the
sul L. bj.s it ho ate, mon dr ogenphosphat e
1is, B pasepliE s Btiof e HBE Biesttarel e ST SRl
:ﬁdtbtchmgekﬂe bﬂcbtmbjdac sb asbide, theegﬁepl catLof ik @ﬁﬂl@ﬁtﬂﬁag
ecappa ca ate, . ate ornate i sobut yrate,
capr Eﬁ %’“ﬁ ‘?%‘ﬁé%&“e‘*alt f?p{ paelbo %‘i?gtpﬁtl‘éd PrRRArgsHRY reaction
of&e%dﬁtpblﬂﬂttﬁth aSMﬁﬁfa@bﬁ;rgsﬁﬁ%ﬁﬁtﬁe chpRingt 8¢ th @eﬁ% Rwention
exyne- -di oate,  benzoa

ne oat e,
étﬂHB ?éaccﬁ%tt‘ 9%%%%3@ Wﬂtﬂv@ﬁ@é’ﬁw&%orgamc and
ihot St RR RE® RcRide the physiologically acceptable salts which are often used in

pharmaceutical chemistry. Such salts are also embodiments of this invention. A
f‘pharmaceutica]ly—acccptable (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 io those skilled in the art.
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met hoxybenzoat e, phthal ate, sulfonate,
xyl enesul fonat e, phenyl acetate, phenyl propi onat e,
phenyl butyrate, citrate, |lactate, O0-hydroxybutyrate,
, tartrate, nethanesul fonate,
gdrdé%ggndesu fonat e, naphthal ene-1|-sul fonate, PCT/US2004/025607
napht hal ene- 2-sul fonate, mapdel ate and the 15 like. It
is well known that such conmpounds can formsalts in
var i Ing&anig lagids ccamhmﬂy ¢mployday iﬁﬂ‘m sfu@ll.i szﬁt)s ailfhide hydvechloric acid,

R . SRR of sl B Beri T B Bhrsaic

afidy qvuringonly sutyployed td) &m&pﬂtﬂaﬂs itlude hitMﬂéﬂeEthoﬁm &

iRy i A % A, BB g af daAbomc g et

adidlyitdohole Henzddt add é&dﬁé@c@&n@@k\l’iﬁmExmﬁﬂl@sr&fsﬁ& 20 the

oi n eacti o at sufficiently solubilizes the
DRl rehiolg R s pToSIRs ise s oSl

bﬁﬂﬁtedﬁﬁsﬁl% ARy aRkenihbshite! dIARIAA @% ét er eo?’gﬂrrg%gé

of i'] resent | nventil on may exi St
PYAgP@ﬁ&ﬁ <. ellpridenbivitidsniodisle, agFiats: moplonaie.slccannee, Tamylatee s

adrf1826 IBfmar i outy i, UG HBale G0 SERRC oDl AR5 o1

i'nvention. Wiere C St er et sfrles are
suceiagie.ispbasrte, sabachie ¢, paleaterhutyried @diome,cmyxmgL $-digated

b ey, and trans
R bloBRml, byl B30 Bt A b hy
methéxybenzoats phthaldte siifomiey szlenaaﬂfonab,qihleméacetate phenylpropionate,

0oC str e al di ast er eongr s,
Phe}#ﬁgu Pui%‘%te lﬁ%?t\%%* E too i, pReihapysulfonate,
prppmsﬁtfbnam\nﬁpﬁthaéhe- Ipﬁﬂbﬂarté adpmlmkﬁat@ MRandblRg bfd the
nt| rs and S|n stereorrers 30 ile all of
ﬂ%ffsu% B can FORPORL i radews melaraliosde

pr&n&Er ﬂaFeW ﬁl% shenu-&&d &zﬂma-a@ihacﬁsa%ﬁ @angeRreferred, as
for  exanpl e mpounds havi ng any of the follow ng

e nu TP B CLTeftile RS Hrans ah SnPY oRe SomEmyg 6 Cfveraula | which
is vdparie bﬁac%)vatﬁﬂg 3-BTRNERYors 2HRS Eﬂﬁ&ﬁt%qnegﬂﬁﬁl \ﬁéotem extravasation.

heterocycle, or substituted heterocycle,

2005he FERdSitabiy/soleu) Hfo HEDY solvqn:_t, orzgxxme ofsolvents, inert to

-the%i@% rgtréﬂcﬁgn ﬂlgﬁs'ﬂﬁmenﬁ% sRbi iz PG 1o gffg g % =it 1?1{1 Stuin

wherei n the substituents are

W@@fe@fféﬁthef@mrw@tm@ C4 al kyl, O-cC4 al koxy,
tri g 1§%&Fﬁt{)oﬁ%at c%éggﬁyﬁéﬁﬁ%ﬁ&ﬁy mvén%o% Eﬁ-é?r %’2{ OXiy,S

phenyl oxy, benz
stepRofsemersy Agdisuchs aﬁsnamwm MEmohnem encbmnctmbethereof are
flt el ected from,hal
inRAHBIERS <% Bt BERRERVR R Rh SR e HERRI D e
1dqnnﬁ¢d m@h@ eppima’gqn the Cahn—Prelog—Ingold designations of (R)- and (S)- and the

ois and trans designation of relative stereochemistry are used to refer to specific isomers

P—

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 nseful as 5-HTp 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;




10

15

20

25

30

5) Rl is nono- or di-substituted phenyl wherein the
substituents are 10 i ndependently selected from hal o,
trifluoronmethyl, and trifluoronethoxy; 6) Rlis

dig or td-hal o substituted phenyl; 7)
ﬂngorsggyc e or substituted heterocycle; 8) F%FTF?ZOW"ZSW
heterocycle or substituted bgterocycle wherein the
het erocycl e is selected fromthe group consisting of

furandl, Rhsmqbb!ﬂmpdphquyl'rol yl, 15 pyrrol i di nyl,
pyri nyI 1. z IS xazol I
pyr ag%l yIR 1S}fnf"n dé’ggﬁog‘fbs%u#gzp&fe %S%Bjcfp onts art
t hi ad: aﬁ dhdebfndghﬂmbbtyﬂ ﬁoﬂt:ja&z oj|1401|an;yl , Criey alkoxy,
acetylthiazol | rimadny zln

pyri dazi rl?i}ﬁ G&E‘ﬁi Q?gﬁ%/ ﬂ?ﬁethoxﬁé’ﬁg'ﬁéei%x% I}i“enylo’m benzyloxy,
benzodi ox;gadml andb_@mot hi azol yl, qui nolinyl,

benzoéur benélogj.ﬁjgophe%l and indolyl; 20 9) R
is a 1% RIPRT OB G Y hpreincbR sipstftaeniAEF e n
the hetenge F&Jd@nﬂ cleGted ﬁ@ﬁﬁﬁw‘ O, biSxf HPURr GBS | NT

of pyridi %{ i ndol yI furanyl benzofuranyl,
t hi ophenyHiuosIpetby Bad tjfluoragthonyni azol i di nyI 10) R

IS a syubsilid MbRA oPli- éﬁﬂﬁméagﬁafﬁgomtﬁﬁ%%ﬁyﬁh%n ein

the heterocycle is selecte roup consi sting
of pyri ditwfigbendemtlysplaeted fromaale, mﬂnom;elthyl,zsd riffuoyynpeghoxy;

NONO-g, dipd ; r jheterocycl e, each
hal o gro K B ‘2{3’%"5 dic orglgpeng’ug%l &J@feq%f ed; 12) R is
rmno-7)or ushmclpbust@ahth’edést@mﬂdle wherei n one of

E: gﬁs : thStrI]{é Eﬂ%ﬂ:&ﬁ?cy@g or %Ltﬁﬁlteg ﬂﬁtfca{o%;r?;lé \r?ﬁ]i er%n%beﬁ:gter?ctyﬁle &
30 13) Rseleﬁe&ﬁnmﬂslghmplcbnmanhghéﬁamyMbﬁaenymrﬂyi, t he
substituents.d s, hal

M )

subst i t uPEEPdEPL Py ﬁ %‘ﬁ‘ﬁﬁm}é ?ﬁéﬂ%@’ﬁf”ﬁ%&g pyrazolyl
het ;e rocy uh)ﬂazolﬁ,&haﬂyl,i cﬁ:aﬁﬂzdlﬁ ﬁidﬁjalzolyl\l‘@m%%/tﬁ%ﬁﬁﬁyl N-
PCT/ US2004 13.17).
substi tu f"ée&yq%"}?é Olf%“ﬁ’lny’é‘mi‘ Cit?ﬁpgazmy{ dsPapsnolinyl,
G3-C7 ¢ y bélﬁakézylyx bdhdiBkolys béﬁ?m@?azsbyp lqembli, tRfshfufahys,

- N=; g? LS crg’fl o&)r 381\3/’1 5 21) i s hydrogen or
a -C3 n- Briggiuophe in

9  R'isa substituted or unsubstituted heterocycle wherein the heterocycle is
selected from the group consisting of pyridinyl, indolyl, furanyl,
benzofuranyl, thiophenyl, benzodioxolyl, and thiazolidinyl;

10) R!is asubstituted or unsubstituted heterocycle wherein the heterocycle is

' selected from the group consisting of pyridinyl, thiophenyl, and furanyl;

11) R'is mono-, di-, or tri- halo-substituted heterocycle, each halo group being
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) Rlis C;-Cgalkyl;




10

i5

20

25

30

22) R2 is hydrogen or nethyl; 23) R2 is pyrazolyl al kyl

or N-substituted pyrazolylalkyl; 24) R2 is
pyrazol -4-yl-ethyl; 25) R2is 1-(C -C3

zol -4-yl-ethyl; 10 26) R2 is
@J %S)polrg%%il methyl; 27) W e, and R3c if presPe(f?Yuszg\Or"@z“M

each hydr ogen; 28) One of BRBh or R3c if present, is
fluoro; 29) Ris hydrogen; 30) Wen Xis -C(R3C)=, R4
i s metByIR is %Cedblrasbsnéuthymeagémn@@gmﬂshal@ met hyl ;

33) .f present, are hydrogen or
fl qu{%@ pro%f3 i€y gyc re than one of R3a, 'R3b, and

R3c nk) ﬂblmﬂhéfc}tch?aﬂiyhgmﬂ'}ﬁ@em— 34) R3a, R3b, and R3c
it pr elﬁllsé%ﬁp%glrogen or fluoro, provided no nore

t han O one and R3c may be other than
hydrd;jenRamhdedgenSItDydgﬂgﬂdyl 35) R3a, R3b, and R3c

if pr 2, dro or fluoro, provided no nore
t han %ﬁ ri{)fl %@‘ﬁog %%gngtg R3c may be other than

hydr qiggn Rzﬁmpyr&onzwm gEN,suBathtBEpyrichlye,0ogen or

nmet hy4 & 1% FIFFEGC if present, are hydrogen or
f1 uord? 6?/1?5’8%38“ F-f#BYe than one of 25 R3b and Ve

may bgg)ot}ﬁe“(@a@mmyg?gga,zt detthyd: hydrogen, and RS is
hydr ogen 2Qr nmet hyl R2 ?s hy;*)drogen or methyl,

R3a, é?ﬁ’C]RBTé’PY]Pﬂc Lsent are each hydrogen or

fluor p@okﬁkj@m}(ﬁe o) Q@@Lq)l and W
may bzg)ot her tg;)aniR lﬂfgrolé%n R ﬁﬁ tﬁ”g{sogen and RS is
t 1%y

hydr d§én e of: Dresay. IRHUQI& rmno- di-, or
tri-sighstpit it gpenyl wherein the substituents are
[ ndepezdent I gj{% I ectced from hal o, Cl-C2 al koxy,

trif I3@br Oen iS*C(RrH,Bu@ﬁrmﬁ%ﬂhoxy, and

trlf (Rfa ;w)g I's hydrogen or nethyl, R3a, R3Db,

and [ esént’, are each hydrogen or fI uor o,

pr OV|3@}3d Rn@ﬁ mahy; than one WO 2005/ 035499

T SO B e e T e
hydr ogen oo oﬁiﬁf !, and R*® may be other than hydrogen

34) R* R* and R* if present, are hydrogen or fiuoro, provided no more than
one of R, R*, and R*® may be other than hydrogen, and R* is hydrogen;

35) R*, R, and R* if present, are hydrogen or fluoro, provided no more than
one of R, R_3 b and R may be other than hydrogen, R* is hydrogen, and R’
is hydrogen or methyl;

136) 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?ishydrogen 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;

38) R!is mono-, 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



10

15

20

25

30

39) R is nono-, di-, or tri-substituted phenyl
wherein the substituents are independently selected
fromhalo, R2 is hydrogen or nethyl, R3a, and 5
esent, are each hydrogen or quoro
ﬁﬁ%odsﬁosﬁ% an one of R3a, R3b, and R3c may beP cﬁ‘{l%é(pcy%zssm
than hydrogen, R4 is hydroggna. and RS is hydrogen or
nmethyl; 40) R is a substituted or unsubstituted
heterocymfﬁ.sﬁ?emﬂd&“ﬁmph@UmeﬂbmduﬂugamﬁﬁESmﬂngamhndRFb
pyri di ny i.ndol enzof uranyl, furanyl, thiophenyl,
10 benzo %9%? %“ﬂﬁg thiazolidinyl, e is hydrogen or
met hyds) R3as m&ﬁb diqoeitrRbstithfed phicdskwlicreiathe sebstituents are

O e ] e BRG0G0, O

hy d ro gen R*&if grekat, aSe eddly HYRELA o@ﬂuéfﬁtﬂib‘xhded‘hb)m(ﬂe thad oﬁe of

substitutgd ar Jbst i t ut ed heterocy E%ect ed
t he grouﬂ){ 6‘25{1% &y b oter 9’?%#%9% t‘ﬁ

furanyl, okch pydiggen or nethyl, R3a, and R30
i f presen are each hy drosgen or fI uoro prow ded no

mor e 40§ h&n ighuwbgituie ar wespbshiedimtsressgle prlecidfEnm the group
hydr ogen ¢ 1§fst1h$ P@ﬁ%ﬁg?%dolﬁrb@nigﬁnh@ 1 ARS8 REny!,

methyl; It wlIT be undérstood that the above clgss

S
may be’ cmpprietolFlandshireelitiRiahydrasn or Brérk Ba, R, and R
cl asses, 143 b0 o XA B BForRER BAVAR P o ARSI R

sel ecti on pstf'tuents Lrative
exanpl esRoE amb&%mwtbeoﬁsr&lﬁnby@mnﬂﬁds bydaegsesantl®’i$ ng

addi tion er cl asses are: 42) the conbination
of any o%\g Bée% g#eﬁg’red cl asses 1) through 20) with

any dip &'is qmubsﬁtﬁntbédr misdsa’emedm]:berdcwe) seideicddiom the gddp

e zsrz'a“r@s%sg@“o%g 55 AL i b

any one &f? R?"e cfp@ésaﬂsﬂs eaﬂaa)zydrbgeﬁajr ﬂnbtohpqawﬂfe@ms &dre

cla & C on,of an
pr e? Zr r eg}aﬂl 3% ané% m@’r %laaPﬁY%P ygr@gwg@%m’
cl ass 31@@R5§3ydrogdiﬁ)rwmunds of t he present

Al 1 oy kst b, B S oy Qe form addiconl

SYfRireEhsBesOis ﬁﬂéﬁéﬁip[&iﬁe Yéreimition & prefeMéd 2AREAATOAND or more

PCT/ US2004/ 025607 -15
substlltuents ]]lustrat?ve 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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C(R3c)=. Schenmes 8 and 9 relate to the synthesis of
conpounds wherein X is -N=. Suitable reaction
conditions for the steps of these schenes are well
he art and appropriate substitutign f

?%ﬁ}% SEemd co-reagents are within the skil ?ci/pgyto%ozssm
art Likewise, it will be appreciated by those
ski | I ed in the art that synthetic internediates may 5
b-)C(Rs"lﬁ dicbemesr$chind 9 relateitd the dyritlyesiz af caugsoundd Whekein Xris —-N=.
t [ {

SRR BRGNS, B B Ol AP Ye s and
dappﬁmnhty: subsumubmm,‘ welménts azyﬂrcbheﬁgems aﬂeeﬁﬂmmhb Rkilliof thk ertor

. Al t
Pt 4 BBl SRS sk B S EB o R St may
rs @ﬁgﬁﬂbﬁ z_nﬁIV@ puktidd Byn@ﬁﬁusamll &gﬁrﬁ%ﬁhﬁl& ak ﬁec'tdggoﬁgie%re%ﬂad
R R WRIDSCPOSRl Ko s gt ppperigten dipodl o RRPauent
Neyfihetic stébs Rad). Iirtife or &0 FREHGKSH. OAll bRGREMS, Slesd SHEH e Ailicated,

wher ei n IS, - can be synt hesi zed by nmet hods
a%%?rﬂiﬁ*ﬁ@us{ycﬂeﬁe%ﬁ@ﬁlre ére Wldmern aid appgecegteddn the art.
n-al kyl, C3-C6 cycl oal kyl - O C3 al'kyl, or a group of
fornula 1, above, or a suitable nitrogen protecting
el The 15 schene conprises a reductive am nation
of an optional Iy R3-substituted 3- am nonitrobenzene
with the appropiiate piperidin-4-one reagent, followed
by reducti og? the nitro group, and finally
acylatlon)of pri y am ne Mﬁth the approerate

or| . Opt anI her
S
mher S |s ot her t handkydr 7VMgﬂe R7 SRa

protectlng group, renoval 20 of t e protecting grou
provi des conpounds of the present invention ere
is hydrogen. Further conpounds wherein R2 is \oft
t han hydrogen can then he nade in a straight orma ld
manner by al k hatgbn of X he R¥ peridinyl nquogen
Reductive am 'iﬂm ‘*Effhonltroben
appropriate pipayid 4- ORe NI @afent  can ] s
inert solvent Iike di cRl oronetthane, THF, qu- R ‘R
the |ike, at

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

methods according to Scheme 1, above, wherein R’ is C1-Cs n-alkyl, Cs-Cg cycloalkyl-Cy-
C; alkyl, or a group of formuta IL, above, or a suitable nitrogen protecting group. The

scheme comprises a reductive amination of an optionally R*-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 2
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
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WD 2005/ 035499 PCT/ US2004/ 025607 -16 tenperatures
typically between about 0 - 40C in the presence of a
bor ohydri de such as sodi um borohydri de, sodui m

i bor ohydri de, sodi um cyanobor ohydr i r th
Hig@%ﬁ%ﬁ:er rably, the reaction is perfor nedgfyugzouuoz?ﬁm
di chl oronmet hane at anbi ent tggperature in the
presence of soduimtriacetoxyborohydride. Reduction of
ttérapeandtanentypicaldy batwedmuabsnt ©at4@P in the preshnogefischordydiide sitteas
o] of, . Pd i fQrmed in_an.appropei .
BB R orS e tuln] R RAR ORGP RRRE R B frideygr e
tlike. Prefoerabiyt the esupidonat perfamed (i dicl drymbthansee ambiadiaeitpelure in

- 40C. Preferrahly, the . tion i.g perforned.in
s TRERRBTS oo At e g y Bt gnelon by
&fatﬂ;ﬁb hﬁﬁ(_)gbfaaﬁdr?lﬁn p:_fegﬂaé:%ceagﬁmﬁ ik §%rfcimle&\m dh k;agprtopﬂazﬁﬁﬁvegf,
0 e acCi ride, pi cal |y between about 1.1-1.
S aééﬂleglﬁﬂ’gls eti‘ﬁ“"?,ﬂ%C’PB?Pé%‘én‘tf dhelfkeqs tempppzaiies ly befveen
Y6 205 407C. EtrBh AT, R hydkbdeshtion orrfd th BRtbahd @t arhBlent
an approprijate solvent such as THF, CH2Cl 2, di et hyl

depRsratung; Fogiby- disacygtonat theprimapy apise ds 1 4l ag exreps of the acid
@m@iqaa ypidalef berivebhitigs 1.1-¢ .tsmzl}ﬁ'%ﬁ@ﬁt@,tiﬁ thePPRLARR BF arPbrediiEh

't ke, "at tenperatures typically between about O - 40C.ase’
Pradyas sl gmine FRuniesy bage. o thei likeja en epprentiaia solmem, such as THE,

n Vs g .
N i S S s
2ibglacciate.pabtons, or & lika 6t tempemtidsyricadly b@proabous) - 40°C.

- . Y

S R Lt e T e e
paesaent of e acid chiogdeat ambipntiicaperatirsinipteaatiice of 2.2 equivalents of

s dride. Preferrably, this second amnation is
%gerﬂ?)@ér{?ﬁ%% in nmethanol, with acetic acid and sodi um

cyanoBampiunds intleremtR > 40n0]-Enaikyleapey abds by reGetipoamitstion with
erein.RS j -. 20 cycl gal kyl car bon C b e

B SpBioBrets Bl P PRSSEAGG 5F P B 00 B O AAA LR pponce

Pﬁf?fdbliﬁphkilﬁigg@ﬂlb i bt 'Sﬁ ?}s e utisn! 2 lizii§ 511 gféﬂ:laﬂél\lll ‘\Wﬂh ﬁdﬁﬁd hdicill ?%S:slodium

as descri abqve, Scheme 2: : ; .

RPPRPIOROR TR P RPRReES . FEoRp RO RSN O R

Blcloalkydaf®ornyl can by made by reaction with the appropriate cycloalkylcarbonyl

chloride reageant under similar acylation conditions as described above.

Scheme 2:

0 \Q{: \C?J.Rv

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

synthesized by methods according to Scheme 2, above, wherein the condesation of the
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HH4 / BHOQAc)3 0 Rk t3 k NR7 25 Alternatively,
conpounds of the present invention wherein Xis -CH=
can be synthesized by nethods according to Schene 2,

rein the condesati on of the WD 2005/
%%i?“@%%%%’ﬁ/ 025607 -17 optionally R3-substi tg’ g@gﬁgﬁozssm

3 am noni trobenzene with thejgppropriate

Séaﬁl clgl oride is conducted first, foll ovveq
ropth -Sustifufig %&mm@mgpb@pewth tod apnwpmtea[mamlphlgnde is

Sohele® s LA A iR o el PR BBt i e

mpgrobiate biperidied-dnk ragyht. As m&@chmmumbmpmndmwherbmdﬁ 1sad>ther

ftgaigl br g? ?’l’ B gb[timgeu D, Oﬁgh fer wﬁd%{’lwsc 2 ng?lé% tﬁhle

gmtmgmpAhv lasjwsh Sdmpmun d:hemfRT’tﬂwpnafeeﬁ@gmupw yeitivalot the

S A S35t b S ERTBD S

Mr@bmmwgﬁﬁm’?&i oty tBhddldedge® BanGther BtGnade in a
1y, conmbine the

@%& %‘“ﬁ%}lér{}’g’g’ﬁﬁy%améa%%gﬁlﬂeﬂ@ﬁylﬁ%zene with an

10 awpsiedly] @hieahy SitfonalitR NSt Hie@ % 2R8nonbbHcBEwith an
THFE, NN-di nmet hyl acetam de, or the like. Treat the

APRIPRAE SHYeRt, F‘FFQ a3 diowanse Pyridines dHE. WAT-dimethylacatamidepr gheflike.
eat 18 R withihé ﬁpﬂr&ﬁ’laté' a%ﬁféﬂl&{!ief(f’ b 1Peh \é@ﬁwa@ UStirthe

48 hr. at between ‘about - G roomtenperature
fegetionsflyb brtvass afyput 2T’r4§d'§-f‘¥§ betwén a@at: t YBCdax ragmetempergture for

t
Sl B o S i oK 0P R o,
gva@hﬂua@ewvwwb aguenaGHCI (180) Ngpents NaOEU), rsammmdlme@umNaCI

N Rl ors B B B T ePIRART IS Rt B TR e
(abouhdgthe bem@@desay?ﬁdw to 8550 soﬁmg @btﬁll.'ltrZHi@O?GL say about
PheT AP L RRR, A iRt HeB R B i Sl ff e

pidretiren aben SAbOSAC, 2 aboﬁﬂ?OPﬁl Ifor, b@u&;enabaiw RO 390 i, may about 30

(B ool Bl PRS0 S S B Bty RO bt LA Sboons

Na@Hu cﬂxtmtm ;ﬁﬁﬂmpwhbm a@t@rﬁm soBeiht, sush ﬁ:hetﬁy‘:l aeét!ity bor tr]]le like.
ures qQn._t nhe

te ,or the r.al ocC
R MEr b itaees by SR A B SOt e i b ecsamide’
intdreedinel ate. Stir a m xture of the am nobenzam de
i nt ernedi at e, r ot ect ed- 4- pi peri done, and owder ed
ol eé}‘fr&.m%wg tﬁ almyobqnﬁﬂrgﬂg g‘ﬁ‘iealﬂ"é’r@%ﬂti‘ﬁg petigape, and
BEwdbHd mélbdiltr 8 0eAAI8 an appropriate solvent such as THF, dichloroethane,
methylene chloride, or the like, under an inert atmosphere. Add glacial acetic acid. After
between about 1 - 8 hr., say about 1 hr., add NaBH(OC(O)CHz)s. Allow the mixture to

react for about §'- 24 hr., at about 0°C - 40°C, say about room temperature. Pour the

reaction mixture itto 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 c;an optionally be substituted if desired to

provide compounds wherein R’ is other than hydrogen.
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25 nethyl ene chloride, or the like, under an inert

at nosphere. Add glacial acetic acid. After between

about 1 - 8 hr., say about 1 hr., add NaBH(CEXC»C}B)S
I he m xture to react for about 8'- hr

‘%3@%{?@%— 40C, say about roomtenperature ISE{HM{"H%ZS“M

reaction mxture into a suitjgble solvent such as

net hyl ene chloride, ethyl acetate, or the 1|ike, and

Scheme fi t h agueous NaOH. Nornal wor kup procedures on

the organic |layer 30 provides the desired

pi peri di nyl benzam de. As with Schene 1, the jinker

nitrogen can optionally be substituted if Shred to

prOV|de conpounds erein R5 is other than rogen.
0354R8 4/025607 -18- Scher®, 3: O 1z
7@’ MO HR'132N No O
RSNR' R- —R—Rs R Rm’N N, R__R

Conpounds the present invenfd on w
may al so be synthesized by nmethods according to

Schene 3, above, conprising protection of one am no
group of . 5HI1, 3 d| nlnobenzene reductlve anfat i on

with 3 AnpRoprin r.@gﬁs ¢
deprot ecticon, Ragd fi ahh 7 Qﬁiigj/
am ne with an apptopriat E@nylchlorl Rea

conditio s are simlar to those in SchenesRi and 2
above. al so that ubstltutlon of the |inker
nitrp be mprfornﬁd before or after the

acylatlonCISEbpwihT:jjs Lﬁijllo Schene 4:

Compounds of the present invention wherein X is ~CH= may also be synthesized
by methods according to Scheme 3, above, comprising protection of one amino group of
1,3 diaminobenzene, reductive amination with an appropriate piperidin-4-one reagent,
deprotection, and finally acylation of the primary amine with an appropriate R!-
acylchloride. Reaction conditions are similar to those in Schemes 1 and 2, above. Note .
also that substitution of the linker nifrogen may be performed before or after the acylation

step, as desired.

Scheme 4:
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WO 2005/ 035499 PCT/ US2004/ 025607 -19 F F Cl~, N N 2
 /INNR-NR- FRFR NON .R7 C N®~L' O HzN
~NR~C R NNNR- ONR Conmpounds of the present
invention wherein Ric is fluoro can be synthesized as
AP * 8 chene 4. An initial reductive ami nBEFUROKH025607
3-am no-1| -chl oro-2-fl uoroben_qg_ne 5 with an

appropriately substituted 4-piperidone is followed by
conversilbn of the chloro group to an m@m o group, and

subqanapder@ with the approhrigte
RI-acyIiide+ conpoyid., Reactfon c tiohs hre — T
simlar~¥0 those in Sch&mwes 1 - 3, a . Nfﬁ'fso

that substitution of the linker nitrogen may be
performed before or after the agylation step, as

desiredg 1@ Scheme 5 F ~Br Fi N&O NR R-
(]

F g MRGH El RINT N~ O 499
PCT/ u4/o 56D7 —
g N*R7
| R

0
HQN\é,I% R‘)L Cl . H R
\O R\rNb,N
NsR’l 0 \C' \R"

Compounds of the present invention wherein R is fiuoro can be synthesized as

shown in Scheme 4. An initial reductive amination of 3-amino-1-chioro-2-fluorobenzene
with an appropriately substitited 4-piperidone is followed by conversion of the chloro
group to an amino group, and subsequent condensation with the appropﬁate R'-acythalide
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 3:

s N A L
0" G UG, 0N
| Q} N \éﬁ ' F o)

0 \G%'R? — H}‘k@»N\Q\LR”

. B F 1
R\n,N\@N
O \Q\T.R'f
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-20 Conpounds wherein Rao is fluoro and R5 is Cl-C3

al kyl can be synthesized as shown in Schene 5 show ng
R5 = nmethyl as an exanple. An initial condensation of

1- brono-2-fl uorobenzene with an appropri at el
YAAYPHILA 4- ani nopi peridine is fol | owed T/US2004/025607
hal ogenati on of the benzyl rbfg, conversion of the

hal o group to an am _no group, and 5 subsequent
condefempounds wherbintRi&isfhmorcopriRd tieCRC; akyllchabs gyathesized as

C ou Schene.6:.,8r Br N--OR, .F.F 0 .11
R e SR ot g i eyt o ingf oritenigsig of 1-

Nrdmd—Z-fﬂnﬁblgenEexﬁf\?riiﬂ)a@ﬁﬁ@d ﬁasggr Sﬁlﬁsctl:l'tlhﬁi @aﬁﬁel ” jliberidh&eei fdimed

rein Rib.s uQro and RS is - a can be
B e RO PO OIS R ERYP fermaih g, and
36bsadueRXodiMInSatioAWithithd dppropriaRFICRAB A de@BmBSund.
1, 3-di brono-5-fl uorobenzene with an appropriately
substituted 4-am nopiperidine is followed by
Comy@ @i on of the remai ning bronb group to an am no

group, and subsequent condensation with the
ap@_r opri aje Rl - acyl hal ilde conpound. 15 Alternatively,
1, 3- €

of 0- 5-Firtzokehrere~can be used in the initial
cond ti*@ﬁ—with @ iately substituted

4- am nppi peri di ne, 3.7reduction of the nitro
group §o an anino Broup, and subsequent condensati on
with the appropriate RL}Igcyl hal i de conpound.

Typically the 1,3-dibr -5-fl uorobenzene di ssolved in
an appropriate solvent, 20 such gs toluene, benzene,
or the like, is conbined with

met hyl - (1- net hy. 'perian-4

V\ORZ'OlOLE?bQBSﬁl o H Ak
PCT/ US2004/ 025 \O : \O
N~R7 O N\R'f
F F

e

' |
ON F O,N N
G,
F F

Compounds of the present invention wherein R* s fluoro and R® is C1-Cs alkyl

can be synthesized as shown in Scheme 6 showing R® = methy] as an example. An initial
condensation of 1,3-dibromo-~5-flucrobenzene 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-
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-21 yl)am ne, sodiumt-butoxide, Pd2dba3, and BI NAP,
and heated, as for exanple, between 50C and 100C, say
about 80C, for between about 1 - 3 hr., say about 2

! eaction is quenched, as for exanple b
gyé’a%“@u%g%”%f water or other suitable neans. ﬁFeT"¥S§9°4’°255"7

brono- 5-f | uorophenyl ) - net hyl»{.| - net hyl pi peri di n-4-yl)-
am ne internedi ate maybe 5 worked up by conmon
phavaesodiom fdeitdxade, Bdedbap) and BINAPomt] hestedy umfor example, between

ta rQc S, d/or , further purificati b
?ﬁ‘f%%%ﬁggf% 6%9?90021{’%6%&]%16@3%&811 abosd LG, BYr Ll GAL! 94, PY
teieﬁnndﬂquéxghddumfon@mmﬁle)byrmﬁﬁyﬁ of Vater g’ghbp:hﬁﬁﬂslé gieﬁhs.4 The (3-
- a e 1hnternedi e | then_ a ated at t enz
o A ormb it ey S Pl g R e Piaediate 55 be
inotied up Ui abBmsh pidc&luaFhs fHEERAR, solvent removal, extraction
benzhydryl i denean n and sodiumt-butoxide, in a 10
BROCEHHTS r%ﬁlefp'g%&ﬁh Yechromeingraphysette | i ke, under

an i mekd (3ak6me-BIROAPhGH)HRAM- idi La@BRuUt 2
hr., at (gbout@goc ?g 61218'8(: szi;gﬂ-a%eg%%ﬁ%ggm# e .
piespredintsds then @pipaiad akthe beazo drpasitien avior pramwmleiby regetingrfhe

IntdtBrediBie JvitUBINAD, P, a0y, ,Vt?eﬁﬁhydﬁ}ﬁlﬁéheﬁﬁing,"ﬁd 3baild thBtoxide, in a

anbi ent. tenper afure, preferably anmbient tenperature
stable solver, sush asstglpensys dite likehyndermndnertatuosiibarg for about 1 - 3 hr.,
Ly B5EBda o o °C, ing i iate i

B D P 0 R0 007y P B0y The spsulfiog intermediatp s
Beatidamithn EMAGL. ai5the Hierinlpsuitably sotveot, such apTHF ft @°€ thymbient

limted. t | .
ERRERREDRATEM ERnEH IR ardith (P hold Tt 59l . S8t ¥iHing
mtempediatd SS-Elanrotiarethyb Nsil atdtipdpipeilitog-yhbacenes B 3 -dizmind thiy

h - ylghl oride. Typicall th . .
B0F pl3sptaREanh BB colfnaRicesdire’ 60 gs. ntmatfiiedo plyent
eppvapedtatidonindoc yiirahhtogmply, etcn an appropri ate
sol vent . such as dipoxane, pytidine, DVF, or. 2 he
ko g bt et ittt o fised b g hie it Rioc
@y&hbﬁdihl Wlmamsab@um‘iﬁaebenb zéﬁ@ﬁenﬂéﬂiab tel is fda&e%, @ab teon
I S co| qte,. as.for exa € between out - 4 hr.
PRPEIEEA “a5y1cflpride g SEREP B e 2 dioveese g Tiiae, DMEF, or
g Ukd, iaDbet@éeni@ibint Rgeiatiee dridaBbut DOTRY lefdRably bdrRebn¥out 50 -
g)%%‘gal , rk-u& pr oceciures. Al terngtlvel y, the

! arﬁaﬂﬁ_ kg FRRELOR S SRERISIe S P RTRIE PPeRn 2hopt ) héReapabout 2
- TR et if theh BhcRR by Al GitibRYS WierRhE RRTBE RY¥ddceAGitda By
the 1,3-difluoro-5-nitro benzene with
nogplvork-1p PECRINES: peri di n- 4-yl Yamine in the presence
of sy ;ag6t [ _Sdi L. i Bl 12
ot hanol HOPA £ b6 B B € mARlRlgin RBRRSo 13,

diswige intarmediate Taay heprepared b reagiing thibbardiOOES Ritrosbenzaak v
iR (- RG2S dnD SO HRIGECEE Bfiub BB Gh b b3R6RT

t t'h
%gfﬁgﬂr, ﬁll%;l(ﬁs 5t(1elm0|& ot Bk [for bertekiy hbot 8 ni Ty lspy ghont T Iy, 4t 80 -
A7 80 | QREE A B SRUEA B A hRiono
watenoo thyrlikepnd te (3-Ohomaniploghenipl)-methyb( vmathylpigetidinrdeyl)amine

ﬁggnéthé_quhﬁe@bfﬂgntnﬁl v?ork-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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sol vent, such as nethanol or the like, for between
about 8 hr. to overnight, say about 16 hours, at
bet ween about 80 -100C, say about 100C. The

ggﬂ ;#&%@}I} 821:52%;- N: (2% V0 2005035499 PCT/US2004/025607

met hyl pi peri (hn-4-yl)benzenex3, 3-di am ne internedi ate
may then be isolated and purified by conmon
prgbypiperidin-4Stherrency] 3 GidsinBintermBliateintdy thehlHg isola@d add purified

rgcfu%:ﬁ%llb l% h"% --? { 2~ EKIero[a?/nSInZt ::orl: 5HFH

Compounds of the present i nvention wherein Ribis

fd uoro,and R5 is hydrogen can be synthesized as shown
-én-ﬂ%?réhe 7, where 1, 3-di brono-5-fl uorobenzene is

converted to al,3- d| am no corrpound ccondensed wi th

t heBrag; pBi at e Rl -ac | j rrpoun/dL fglllo
reduc aminBhéwalgM th ppr prifat eFy sub
DS ]

4- am nopi perigine..~T0 Typ ly, 0
1, 3-di q:rorm _d] r;lilri?}-‘ils‘cb'ar)enzen benzophenone i m ne, E
Pd2(dba)3, BINAP and sodiumt-butoxide are mxed i n a
sui tabl e sol vent such s t ol uene, xylene, 1, 4-

di oxane, or ghe ﬁl ke eated, as for exanple
bet weaedugive] 307 f 0 out 8-120 hr. say about 15 hr.
The réactjon i & qu saturated NaHOO3

sol ut TRt r act ed everal times with an organic
sol vent, such as ethylacetate, nethylene dichloride,

or th@oﬁiplﬁlﬁlds el !pﬁes&ft %@hﬁbn‘vﬁ—)éﬁén?Ra’H?ﬂﬁ&H’Qﬁ%‘ﬁﬂm adlogen can
t he sol vent renoved. The residue is dissolved in a

?@usrlﬁhﬂS@eééﬁ shevp in Seheme Jswirgsr] 3etiremo-Snfomebentene isconveeted to
| KL dia AR

S iz GRS odibnkd A B hopppptt R a SRR Sompound,
rivlavted by iredugtiveraminhtion mtha:b@mronn@elh substitutel) tangnopipeiding.

0- 60 1

m et ey 3 o B s or bR Bt e Gy, Brvae
and salivme &butpmtie_z am nexddyih azﬁimtaesbhzteml, hekantdiesg xykeng, 1,4-

V%\iﬂﬁ'c?:‘%t?%})f tgl% gﬁéﬂ hd ﬁéa?eﬁf as for &a&%ﬂabn{ween 84-150° ICSfoxw%ouﬁg 20 hr., say

about 15 hr. The reaction is quenched with saturated NaHCO; solution extracted several

times with an organic solvent, such as ethylacetate, methylene dichloride, or the like. The
organic layers are combined and the solvent removed. The residue is dissolved in a
suitable solvent, such as THF, ether, methanol, or the like, and aqueous HCl is added, as
for example, between 1-6 N HC], say about 5 N HCl. The reaction mixture is stirred for
about 1-3 hr. at between about 0-60°C, say about ambient temperature. The reaction
mixture is then diluted with dilute aqueous HC) and extracted with an ethyl
acetate/hexanes solvent system, or equivalent. The organic layer is washed with dilute
aqueous HC] and the agueous layer is then basified with NaOH and exiracted with 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 tertiaty
amine, such as friethylamine, N-methylmorpholine, or diisopropylethylamine is stirred at
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aqueous HCl and the aqueous layer is then basified

with NaCH and extracted with an organic solvent such

as nethylene dichloride or the Iike. The extract is
dried, filtered, concentrated, and further rified

W}‘I)ZB‘F 03381 ogr aphy to give the diam no i ntern%oméstz@“’o??“W
m xture of the diamno interggdiate and the desired

Rl -acyl chloride in an 25 appropriate solvent, such as

- Hétoramabouiiy40°Qiunt] tha Wactioaris Blviplete) dslfomamplp;hmméeahhout 2-20

kfr by Mﬁﬁ%‘h 2@1& ﬁs ggog]rl‘g e%léllg%%tp %Jyl}' Ogﬁf @]lgltef ggueous NaQH,
Blotriidl @ridip A0 p2006103 5&&%&&%&5@&% Anid6fermeddte. Sodium

bet vvee 0-40C the re ct on co I et e, a
SR hRads hereab g Al 85
Iﬁp@oﬁrﬁeqtmghﬂ:ed bmrpr&e&amﬁﬂ,eﬂdbna déébﬁd &ﬂi Qﬁd Fhinbleb8ar sieve

aqueous_ Na nd purifi cation

mal
Crrdeally abog 4 O,;bom. aa@@rqmeteaﬁﬁlvaet th & hHH; di¢laroethang, methylene
bich1BREL, BXHP Ak MM b A8 oh ﬁmtcge@s A8 %ol Do SEQ(?(ﬁrU k& ®Bbut 12 hr.,

the am de internedi at e, propriate 1

atgberd Or400fe-csdy ebouwpblmtée@mammm eraaetimmds thae q'@ﬂneht‘dd’i'lﬂl
@ﬂﬁe ﬁ]rugals%l@}ﬁr c@éﬂ%ﬂ{a{ %?th&l@l %ﬁ%@%ﬁu,%lh eylene

anappropri at e ‘sol vent, oroe
wiehlbgidee ribylactitatty jotoie didss. 76116 organi¢ lajey is dified, fikared, pmcentrated and

- O [ 1S
Wéﬁ“lﬁﬁé%g%* g3 s Bithoshns todbonig Y BB brodr. When
his apeseting prous, anhpproguee iygdtewtinghnetitid is heed a0 peoids
NaO ract gl. h tab or ol.ve such
SRR B dbiedy TS Ry ind Bt oSl A oo
thexeboalkydated by @yanorn @dultive dlkyl&uéﬂ Befods t6 preiiaicompathds having
lzgpc{g furghlygW gurlfl ed, as for exanple, by
to provide the desired product. Wen
R7 is a prot ecti ng group, an appropriate unprotecting
gt hog_ is used to provide conpounds wherein R2 is

n. If desired the unsubstituted piperidinyl

noi ety can then I ated by common reductive

al kyl a nmet hod o prow de conpounds haviChy 15 R2
oth hydr oge™~Schene 8: B CHSX II e
HZN N[INE R yN N R7 01 N.R ﬁi‘;;r

2, 6- D hal opyri di ne d or Br) is al te tif an

appropriately substR ut ed 4- 20

(et hyl am no) pi peridine in the presence of a base such
as potassi um carbonate, n-butyllithium sodium

hydri de, etc. in DI\/FCHacet onitrile, THF or | Cikg

sol vent.
Bl sacitss seael

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-dibalopyridine can be treated with BINAP {or other acceptable
ligand), PA(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-
halopyridiny)methylaminopiperidine. The halopyridine is then treated with BINAP (or

other acceptable ligand), PA(OAc),, benzophenone imine (or other amine equivalent), and
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Al ternatively, the 2,6-di hal opyridine can be treated
with BINAP (or other acceptable 1ligand), Pd(OAc)2,

the piperidine, and sodiumtert-butoxide (or other

sui tabl e base) in toluene (or like solvent) to yield
PHL20HPE M edi ate 1-met hyl -4- (N-(6 25 PCT/US2004/025607
halopyrldlnyl)nethylan1nop|pﬁ&ldlne The hal opyri di ne

is then treated with BINAP (O0r other acceptable

|sb@jaundgrt-birg4iAQ) dthebaiitablp berPRGolusid (6r KR solvkitplo yidlH BR

equi val ent),  an 2005/ 035499 PCT/ US2004/ 0256Q. - 24
oS eﬁﬂ%’ ffg’s%Dé -eBmogy bRy s thdaBonersidine; (fhis amine is
tikdnliefBted Kith aivigets 6f mé}ﬂoﬂdas Wi Rkielink NEHF, 1D @bxRE] 3liRe

substltuted

Ao rut (eyigdthrolinal Prortnsh Bimeilasly comprupsispeierein Ricis ethy} o propyl can
PR e o B R D A S g i piperidine.
solvent to yield the final product. Simlarly,
%@Eﬁ&ﬂ?ds wherein R5 is ethyl or propyl can 5 be nade
using the appropriate 4-(ethyl am no) pi peridi ne or

4- (propyl am no) pi peridine. Schene 90 O H z N~ HR

Il / NFiz + R 0 ~~ RANNO NaBH(OAc)3 Rz = or
t-Boc HH (Optional RS = HCH3 RN C1-C3 alkyl) R N
M-NONP@NH’@iPdW(R?- )(R?zpmt Ung
GLDUP N, CH3 NNNHRLN NRz ®i QN H
(Gptfionkl R2 piie clh-a11——=l-lyd%e N-N—N-O> N
. Rz Typically, a mixture of Rl yI chldﬁﬁﬂﬁoaqg
2,6-diam nopyridine in a suitable

R?=CH; or #-Boc

R N (Optéonal R5= . H CH,
Y \O rGaky) RN NN N
Q. T
J (R7=R2) l R7= protecting group)

H CH,
H \
0 & N.g2 0 .Tléj/ T::ELH

(Optional R? other than
Hydrogen)

R‘ﬁNl({:ng
T

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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30

sol vent, such as dioxane, THF, DW or the like, is
stirred at about anbient tenperature to about 100C
for between about 2-20 hr., say about 12 hr. Nor nal

wor kK Procedures WD 2005/ 035499 PCT/ US2004/ 025607 - 25
WOeHEH ¥yt raction, filtration, and/ or chr oR&EEGHRAHIRFE07
provides the N-(6-am nopyri %n 2- yl)am de

i nternedi ate. Sodi um ti acet 6Xxyborohydride is then

suelld a«kxhﬁctammlxmune aif/ortch@naltadyhy, Hr@ide tied-€6-aminoPyridhe -
gﬁﬁngﬁrlate -substituted 4-piperidone, acetic acid,
TRdiAter sieve, in-an 5 appropri ate sol vent,

such sagiukHiacedk oty aRicnanen adil Y4 SRRuELEI abdvdSatcediate

the like. The Treaction mxture is stirred at between

the approprigged -subglituted fuiipesiypres peetic afih@pd p tRokecufappicve, nan
fb&ﬁhai‘g scﬁ@erﬁ‘,rsu@h SR AR ordethahlk, me-ﬁﬁafﬂ)égﬁ ﬁlclhlbrﬁ@ Qr RRTike. The

al'i quot of the piperi ’done reagéent sodi um

Ileatqtlae @WW &t betpeenaberd @edoa(h dayedbovhgabiens tampgeature, for

i nt erﬁj‘%’l rat o0 ng’rreNl‘%[tﬁ %%&ﬂ%yaﬁlhl‘ijdt ﬁié’ %gﬁg)gﬂ%ﬂ%%agent and
e riscetaybiyolistide Nad#d 2R3 ellowsd towakt-wigh sy demaining N-(6-

fLeati o0 0 v
SRR BHEREAERe EERASe RS e i
atesivs DdOR2 Rnubm worktupend pmnﬂmhon ﬁmt&rﬂhrep pmvfdecﬂm WNgfr
d S- are used to i nd oduc When
RS S ROk R Gomiell, Vi Phs gPip tjeg nomal
ﬂmhpmﬁ‘xdaﬁm mﬂmarahsedms poeidy ﬂﬁsenﬂ proﬁﬁay Wlen @O poprotsting
is dr oge hese co oun s

ma
SO (e Gronseing SEUD TS B R PR UL bt Jbp ViR gyprpounds
WhepgeRYs embgmo %Eéedﬂrr?ﬂﬂn@ ms*qgaesuw SeRiLR fidthek SlkPhiae by

dr en The fo ng Preparations and
@3%}%% 0 SUVEHEE PR BROREIE BperEine el (e drogen.
practice of the present invention and shoul d not be

inter gted in any way sqg as to limt_ the scope
t her é8¢ following faeparatiopomns Expmplss prgpreyifed to better elucidate the

p%cﬁ@e SHThRBREMVdrtidn ﬁl!iH Do hot ﬁé&ﬂfa@f&éﬁ‘ﬁ%ﬁ Sray 5o Nto lifnkt

nbine 3-nitroaniline (3.0 g

ﬂawamih@;ﬁﬁ hane (100 mi), pyridine 25 (2.11 ni, 26.0
mol ) and 2-chl oro-4-fl upggheazeyl chloride (3.07 ni,

L ICE L

23.9 nmol ). Stir at roomtenperature overnight.
Filter the white pre itate, rinse with ether (2x10

Bigppaion b NG A TB RGBT BT PR prEmide
2-chl oro-4-fluoro-§N (3<nitrophenyl)benzam de (4.92 g,
t r dhheny! ) enzam de (4.92 g,

77% . Conbine the @

2-chl oro-4-fl uoro-N
16. 7 nmol )
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 ammonivm hydroxide (15 mL). Filter through celite, wash with
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wi th ethanol (150 nmi), SnCl2.2H20 (18.9 g, 83.6 nmol)

and concentrated hydrochloric 30 acid (8.24 nL, 83.6

mml) Stir at reflux under a nitrogen atnosphere for
Neutralize wi th amoni um hydroxi de (15

IEY? %Og?foisf?fough celite, wash with WO 2005/ 0355@52JS2°94"0256“7
PCT/ US2004/ 025607 -26 di chl Q§omet hane (2x15 nl),
separate the filtrate, extract with dichl oronmethane (2

xdi@oromtthanea®d Sdnk), sdperaabibiinat, @@ with dhambﬁlethuﬁr(z x 80
nesj um sulf e, Fil.ter and concentrat dryness

t le Binfd prganics ot ath spagmesiio sltpie Qe Gomoentrate

gtglgi')ﬂes(sfﬁo vide ﬂﬁ% intérBRdiateSh 86 bfftMiteisQid esamag )59%)11 Bass

ety Gos s - BERON DA B MRTOBS G ) 1018 G430 HD, 7.60 (ad
9]=96 ti}lz, 3614};5 15, 364 g&gJ-—% Bz,9. oLﬁz 1@1)57 ﬂ? td,JLhD 5 HY. 80§sz

H),ﬂww aq}sz,“fj@égf’m\%—smﬂzzra wm m?qu 629(dd

=192 (557 9 2) 1i)P5 $0 WP HPN 2.
N ( 3- Anvuo%lﬁ)er@f) a{:hl%)?o 6-fl uorobenzanide 10 C1' O
I / Using a method simlar to Preparation 1, using

B N YRR AR i, 9,22 )

spectrum (iton spray e 265 1(MF1); 1H NWR
(DVBO-d6) @ 10. 42(bs ,H7 50 (td J=6.2 Hz, 8.2
Hz, 111), 7.40 (d, ?ﬂHs4 (t, J= 8.7 Hz,

111), 7.03 (t, J= 2 1 6 94 (t, J= 8.0 Hz,
lvp, 6.71 (dd, J= 2.1 HZ,’ 590 11) 6.31 (dd, J=

8. 13. (b P t 3.
N (2 Sipas ety v %%W@@%dg o EURphenRgybghipride

@ @@ 1J50 RAthoB siRE ﬁ'lédltl% hﬂféﬁx@&afe‘{é}ﬂf ﬁg 391%3)‘ Phssls e&tﬁinf‘@on

-di f 1 uor obenzoyl chl ori gl ves

IR PRSI 5 AR (Dbt 9, R 755@ée£ 7o
maﬂg@yﬁoﬁfmis omgf'ﬁ) 9. 3@34*3% 8. ﬁi%"\ﬂﬁ;( \ 7 17 ( %q)

W-@z‘“@%l éfﬂ@%ﬂ#ﬁgefml 633£d@Jo=sz,|zM)Hz
@% —8OHz 1M 6.31 (dd, J= 2.1 Hz, 8.0 Hz,
ﬂ? 5. 14( s, 2H). 25 WD 2005/ 035499
PCT/U82004/025607 -27-

Preparation 3. N-(3-Aminophenyl)-2,6-diflucrobenzamide
E
H
N NH,
' Ty

Using a method similar to Preparation 1, using 2,6-difluorobenzoyl chloride (1.0

. 8 3.59 mmol) gives the title intermediate (723 mg, 81%): mass spectrum (ion spray): m/z

=248.9 (M+1); 'H NMR (DMSO0-ds): 10.44 (bs, N-H), 7.58 — 7.50 (m, 1H), 7.24 — 7.17
(w, 2H), 7.02 (1, J = 2.0 Hz, 1H), 6.94 (t, /= 8.0 Hz, 1H), 6.72 (bd, /= 8.0 Hz, 1H), 6.31
(dd, J=2.1 Hz, 8.0 Hz, 11), 5.14 (bs, 2H).
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Preparation 4. N-(3-Am nophenyl)-2,4 F\ NHz F O

di fl uorobenzam de Using a nmethod simlar to

Preparati on 1, using 2,4-difluorobenzoyl chloride (1.0
%, mml) glvesthetltle|ntermsd|ate(664
4%005’% % spectrum (ion spray): mz 5 = 2489@(%3 41025607
"H NVR (DVSO- d6): 10.08 (bs, 2-}\I-I—I) 7.68 (dd, J=

Hz, 15.1 Hz, 1H), 7.38 (td, .5 Hz, 10.2 Hz, 111),
Prepirafidrdd. N-3-AndndphenyB)-H4+Hz, 1H) 7.01 (bs,1H), 6.93
(t, J=7.8 Hz, 1M 6.76 (bd, J= 7.8 Hz, 1H), 6.29 (dd,
J= 1.9 Hz, 8.0vF 1H), 5.10 (bs, 2M 10 Preparation
5. N-(3-Am nop )y-2H4 6- F E H NHZ

trifl uorobenzani¢t F R a nethod simlar to
2,4 fl uorobenzoyl chloride

Preparation 1, ugin
Gilubrobéhzaridd7 mmol ) gi ves e title conpound (485 rrg

S e e L A o o e 0.

% H) 59 rﬁmgg g(\/és thé 1ill® nﬂserj'i’leﬁiéte 46 mg,674 (ﬂass sﬂectrﬂaﬁzﬂspray) m/z

’FE?“} 9(1\4*51%1]&1%%0-(15% &8 ﬁlsi 181H)6 68 (dd J=28.1 Hz, 15.1 Hz, 1H),
g %d,%m @gmenyﬁ M- @f 27RRgU7aTIs4E, ¢ %'I—%YI%) 3 o@'f(bsolﬁP 6.93

Usmg simTdar to Preparatfon

#ﬂﬁeﬂi};ﬁl%&bﬂ, d e He 1 1), g29 (a8, I 19, B OQHN &E),t5hid (bs,
le intermediate (744 ng, 82%: nass spectrum (ion

spray): mz = 293.0 (1\4+1); 'H NVR (DVSO-d6): 10.14

(bs, NH), 7.68 (d, J= 8.0 Hz, 1H), 7.50 - 7.43 (m

7.3 Hz, 1H), 7.07 (bs, IH,

%j%ait{"tn% }\‘@‘*@wﬁmﬂg“% 74 (bd, J= 8.0 Mz, IH),

6.29 (bd, J=F§ F 1H), 5.10 (bs, 2H). 25 WO

2005/ 035499 P 200ﬁ/_025607NHZ- 28

trifluorobenzamide

Using a method similar to Preparation 1, using 2,4,6-trifluorobenzoyl chloride (1.0
g, 3.37 mmol) gives the title compound (485 mg, 54%): mass spectrum (ion spray): m/z =
266.9 (M+1); "H NMR (DMSO-dg): 10.43 (bs, N-H), 7.34 (t, /= 8.5 Hz, 2H), 6.99 (d, J =
1.5 Hz, 1H), 6.94 (t, J=7.9 Hz, 1H), 6.70 (d, /= 8.2 Hz, 1H), 6.31 (d, /= 8.2 Hz, 1H),
5.15 (bs, 2H).

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

H
(% rN NEH,
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, 82%): mass spectrum (ion spray):
293.0 (M+1); 'HNMR (DMSO-dé): 10.14 (bs, N-H), 7.68 (d, J= 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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Preparation 7. N-(3-Am nophenyl)-2-chl orobenzam de
NI-12 Cl Ol / Using a nethod simlar to Preparation
1, using 2-chlorobenzoyl chloride (4.0 g, 14.5 mol)
ives the title internediate (2.8 g, 78% : mass

PYEM??i on spray): mz = 5 247.0 (N4+1); PEI/NGAR04025607
(DVMBO-d6): 10.16 (bs, N-H), 4954 - 7.39 (m 41D, 7.06
(bs,1H), 6.92 (t, J= 8.0 Hz7 111), 6.74 (bd, J= 8.0
IBiEsparchiibn 'ﬁ-lﬁa}@bﬂinoﬂﬁnﬁ)@-chﬁmb};ﬁd&mgﬁg 10 (bs, 2H).
Preparation 8.
N- ( 3- Ami nophenyl ) - 2- uor onet hoxybenzam' de N NI 32
FxO OF" I 3.0 F Us hod SI lar to

Preparation 1, using 2¢f| , ybenzoyl

chloride (300 ng, 1.01y ) 0 the title
internmedi ate (274 ng, 69% as a itefoam nmass
ipe"t%‘ﬂéém‘é@l ARl fo Mg 1o SlrdrobbizMEigice (10

4.5 sndal) giges thie ﬁﬂet-mterm&daate (%8 4,57804), mdss specSutdAjonispipy): m/z =

7 I
Aoty FE RS oty sl b, T e . . s s g
BO2 (t, / H8,0 Bz, 10D)56.34 @8, [ 50 Ha ) H), 8.28bd, J3: RBHEbIH), 1H) (b,

5- 3.77 (bm 21-1),2.30 (s, 3H), 2.21 - 2.04 (bm
", 1.57 - 1.46 (bm 2H). Preparation 9.
(3-(1-Met hyI pi peri di n-4-yl am no) phenyl ) car bam ¢ aci d

B e S )11

chloroform (100 nmL +
1, 3- phenyl enedi am ne
chloroform (100 ni).
overni ght. Wash with sqdiu : de (IN ag., 200
nm.) and separate t anQc | & > Purify through
flash chronmat ograp WO 2005/ 035499 PCT/ US2004/ 025607
-29 (ethylacetate/heihnes 1/4 to 1/1) to provi de

( 3- a;'r]/%mg Ele fifar E)Eimapar CI 1}31enrg u rom %gcy & 03111 L7
chlorlde (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); "TH NMR (CDCls): 8.18 (bs, N-H), 8.07
(d,J=7.5Hz, 1H), 7.55 (, J= 7.7 Hz, 1H), 745 (t, J= 7.5 Hz, 1H), 7.34 (d, J= 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 (5, 3H), 2.21
—2.04 (bm, 4H), 1.57 — 1.46 (bm, 2H). '

Q0 rrL rinse) to a solution of
1-146 23 nmmol) in
om.t eNHer at ur e

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

TV O
ARG 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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Combi ne (3-am nophenyl)carbamc acid tert-butyl ester
(0.156 g, 0.756 mmol ), 1- nethyl piperidin-4-one (0.093
nm., 0.756 mmol), sodiumtriacetoxyborohydride (208 ny,
5 0.982 mml ), acetic acid (0.043 niL, 0.756 mmol ) and
HOHBYGAMPhane (8 nL). Stir at room tenper at BEHUS2004025607
overnight. Dilute with di chIQ onet hane (5 nL) and wash
tvvi ce with sodium hydroxi de %10 nmL IN aq.). Conbine

Sibyl@degidthekahad )1 £F 5 14Nt Waside Y3-Ain®3ihehAf-@ebanaslhe@tes-butyl
Nagqlé 8 %@ Dry over magnesium sulfate, filter under

e gpF Lur e and concentrate to dryness. Purify

by fl ashbaR(RamiH

APiRartithidadi Ri-EGR{hes(0l156 8, 0.756 mmol), 1-
cartridge 1(% elutlng with a 20/1 mxturelsco 2 )

aedyinipesidin-frane (0094 I Ogpfrmmed), |s¢d1n@tmm@|xy110@01@"dv@e @pme,
forgge 5% aBdtict at?ﬁ (b.o4 lﬁLC@m%ﬁl B &ﬁﬁioaﬁne%ﬁhg g@&tﬁt@m

in diet et her ‘and treat W her e gen
@mnmemramm pramighte Dillie withedithlonomethans (fimk) a@ﬂh@sh tvgee with

B8k SR W ke

C@BROLEN aCI?(msnlox Dndwesm@gnmum:suyfatem ufidss rediidef)pressure and

b 5 by 6 bbb Bl i

ahufifig &ithia 200HyixtPe &diddorom&hine sAd PN anmRorBRin(methabbl to give the

B Pack OF e B e ot Doty o, opsee e 0 v A et i,
g%enﬁam Hydioger chititey ITriasite the réuliing gﬁni With éth@hd give the title

arporing as pyile BRI IS PR SRRy GPCRaR e = 206-8 O+ D),
fIQNMﬂW(CEClg?S]tW(t JER.erarah)l €86 Bslidp6si -3 4§tm,nmj 15,42 (bs,
hanol 2§7 and, formal dehyde (37% aq.

(mStl » 340 (b A3 EP D 289 O 43 lh«r‘fﬁlz %iébiz 316,
s Q@gm a11),q. #qbel 26,9, 22 957), 3. 77 mol ) and
H?jl um cyan(gﬁ:bo%l?)hy%;tlb eHg4142( Ir3[)6 59 mmol ). Stir at
room 25 tenperature overnight. Concentrate to dryness.
g:e%gj?ée&?g%gg hexagggei?éztgylglfgﬁénmﬁ}a&%& thylz%d urr? acid tert
hykesterde (iN ag., 2 x 20 nL). Separate the organic
| ayer and dry over magnesi um sul ff\te. Filter and
concentrate under reduced pressure. Purify through
flash chromat og @ i M m xt ure of
di chl or onet hane?ﬁ? 2 a to provide
the title conmpound (990 ny; S spectrum
(iton spray): mz = 320.3 (MtI)

. WD 2005/ 035499
PCT/ L@@lﬁ@ﬂé @%&?thylp@&icﬁ’ﬁ-ﬂ%%ﬁh& Her%' carbamic acid tert-butyl ester

1- et hyl - 4- 3- am hophe } yl am no) pi peri di ne
(Preparation 9, 1. g, 3 77 mmol), methano (15 ml.) and formaldehyde (37% aq., 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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trihydrochloride HOO N NN HCO HC1 5 Conbine acetyl
chloride (5 nL) with dried nmethanol (10 nL) at OC
under nitrogen atnosphere. Stir for 1 hr. at 0C Add
ﬁ@ﬁl ution of (3-(nmethyl-(1-

YWWBT8er i di n- 4- yI ) ami no) phenyl ) car bami ¢ JRG7gUS2004/025607
tert-butyl ester (Preparatiog,10, 990 ng, 3.1 nmol)
in methanol (2 nmL). Stir overnight. Concentrate under
reduced pressure. 10 Triture with diethyl ether (1 niL)

0 pr e the ti nt er nedi 694 : mass
EaReio I (B b® - BhEETay Nt BB

hisrideal cul at ed for C13H24C13N3C13: C, 47. 50 H,
7.36; N, 12.78. Found: C, 47.28; H, 7.28; N, 12.46.
Preparation 12. | HCL
4- (2- Hydr oxyet hy | J,NL- i sgpr apyl pyr#ieble HO N 15
Conbi ne 2, 3-di hydr of D. 33 gpl ) and
triethylorthoformte NS56 nol) and then
slowy add boron trifluoride dlethy etherate (2.0 ni,
0.017 nol) while stirring rapidly. AIIowthe reaction
to continue for 18 hr. Distill the reaction at 60C

under Cambias 2960% elderinn (¢ snlp avithdsied wethsnol 1 Gml) ﬁ;ﬂﬂ%mdﬁfan

R et L R G
thylpigtetidinslogijaapyd)pliepsl@rtiane 43 ridhutyd Esteﬂ@ﬂe))araﬁkfﬂ i o

ed ce 80C and f he
Bo:3.} B REERRONGE mrf, SEESHARSh; Loseoniptt st feduceg gpposume.
Tﬁmﬁewﬁi giethyldeﬂgehlel M)(;Wr@vlﬂéthb %ﬁé fntefedibtt f(6171 hig: in@ss
a > an I | uted w
%&??‘Pﬁu EhaCNSBRY: "o éﬂbﬁﬁ éi—é@%’!s‘ﬁ fﬁsfﬁt?%g)
CRHRION;CL 08,750t Hy BBS; N,d2V/80Fsind: A5, AYB8; 720N, 12.46.

concentrate. Chromat ogr aphy on silica gel el’ut’i ng
with a gradient of 0-10% (2M NH3 in rrethanol) in

nApOYi dtdAethyl h.@sdgfyp gjsﬁw as a brown
solid (3.6 g(g.Q\E/(D&S 5ﬂ()354 gCT/ 2004/ 025607 -31

52% . Mass spectrum(lon ay): mz = 155.2 (Mtl); "H
NVR (DMSO, ppm) 7.52 (s, 1 .24 (s,1H), 4.59 (t,
J= 5.5, 10.6 Hz, 1H), 439(|n , 3.51 (in, 2H),
2.51 (m 2H), N

Combine 2,3-dihydrofuran (25 mL, 0.33 mol) and triethylorthoformate (93.3 mL,
0.56 mol) and then slowly add boron trifluoride diethy] 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-dihydroﬁ1rén and
triethylorthoformate. Heat a portion of the remaining residue (10 g, 45 mmol) at reflux in
I N HCI with isopropyl hydrazine (3.4 g, 45 mmol). After 2 hr, the temperature is

- reduced to 80°C and the reaction 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
MgS0Qy, and concentrate. Chromatography on silica gel, eluting with a gradient of 0-10%
(2M NH3 in methanol) in CH2C12 _provides the title intermediate as a brown solid (3.6 g, -



10

15

20 .

25

1.38 (s, 3H), 1.35 (s, 31-1) 5 Preparation 13.
2-Chloro-4-fluoro-N-(4-fluoro-3- FC1L -NOv '
ni trophenyl ) benzam de O All F Conbi ne

- -a3-nNitroaniline (1.0 g, 6.4 mmol) wi Loxa
@%5W§£4ﬁr eat mxture with 2-chloro-4-fl uo%gyg]ﬁ?nggﬁm
chloride (1.6 g, 8.3 nmmol). &tir the reaction
over ni ght at room tenperature. Transfer the reaction

IFR%d)-uMass speairuat Gl speayBtiet e 1622QML);, 'HIMRNEMIR,gipm) 7.52 (s,

BRI YR8 St il M e GRS 2,
i8S (a3§B11.35 (sp38 )y over anhydrous sodium sul fate, then

evaporate the solvent under reduced pressure. Further
purify the residue by chromatography on silica gel,

(Psépagition §3.201CAIko-Glud@1302nabkyl. acetate in hexanes to
obtainthetitl |nter |ate(17g, 85% vyield): nass

spectrum (ion s 313 0 15 (M+l).
Preparation 14. Ilqgorophenyl) 2-chl oro- 4-
FA i NNHZ Oli “fl u nt de Add

2-ch] oro-4-fl uoro- N—(ZDfI n/. mtrophenyl)benzam de

evophayhbegamide 1 g, 20 . mml)toavvarm

i BT i B gy,

mé@th Q-ﬁéomr%ﬂwebeam@ Cigorfidsr (130, Ri3 nnm@b oftirdheireadtioen

ROSAEh o 1doFiRES TRl R B TS ) btgts 20,1,

sheg &@shmmes@mbmh atpeounHGREAN; s a;b;,re@mmd th’)}i (@Me$0 ml),
nh wp.sul.f Evaporat e t he .sql vent und
A i Reon SRR LR, Rl HARG Bk Eoves S io S RSyt ke,
ﬂ'ign SWOO/ ﬂ’mh thp blvenmusiet Iedmr?@ @kesstnsi igthdr wiridighhe Eémdi’t% b?f

et cetate.in he inthe title

PP BRRRaP o Gk be Srgra D o s Bhepsho

slmma)ﬂ)e titldiztermod@te Q.7 4, W5%)yiel ¥OmdS¥pbdddad@h spray): m/z=313.0
@gfr{ US2004/ 025607 -32 Preparation 15.

#Dpi £ 1 uor o- N-(4-fl uoro- 3-

Preparation 14, N—(S-Amino-4—ﬂuorophenyl)~2—chloro-4—

fluorobenzamide E

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 SnCly-2H,0 (3.6 g, 16 mmol) in ethanol (25 mlL).
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
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 spectmm (ion spray): m/z =283.0

(M),
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F i FHNX® ~~F nitrophenyl)benzamde Ov ' Using a
met hod simlar to Preparation 13, using
4-fluoro-3-nitroaniline (1.0 g, 6.4 nmol), dioxane

nd 2, 4-difl uorobenzoyl chloride (1,
%ﬁoﬁﬁsiﬁ\?gs the 5title interternediate (1. %C'rgus%g%@,zssm
yield): mass spectrum (ion sgray): ni/z = 297.0 (M1).
Preparation 16. 2,4-Difluoro-N-(3-amno-4 F F NHZ |
Rirgiafatién Lo rdypPéinprg-Ne#bwid® O v Using a met hod
simlar to Prep ratlor};14 usi ng

2,4-Di fl uoro-N Orgr 3- 10 nitrophenyl)benzam de
(Prepar ation 13) N3 8mm)l) SnCl12. 2H20 (3.8
16.9 mol), ethan ( ), and concentrated HC

25 ives the ti predi ate (803 ng, 89%
%‘ft@p%‘%’l)li’%@éﬁectrum (i on spray): mz = 267.0 (M1).

Pr epaygihk theﬂﬁd similar to Preparation 13, using 4—ﬂuor0—3-mtroam1me ?\Il 0g 64
1- Met hyl - 4- nltro henlamnog peri di ne

fmmlbdwi@e Lhand Art# ck@@siedl 46 a%@)mqaﬂveﬁ the

) I
S e R e TS
di chl oroethane. Stir at roomtenperature for 0.5 hr

PeGa08l 11Ol 4DRREHAXYBQRAMYAr | de (76. 4 g, 360.0 mmol)
In" several "portlons, stir the reaction m xture at
room t enper at ur & Quench the 20 reaction

m xture by the adg §&§ted aqueous NaHCGO3,
and partition betweén wat er. Adj ust
aqueous phase to about OpH Q,_and extract 3 tinmes with
ﬁhﬁﬁ?ﬂl&nyl)t@nmhndae t he organl c leactl ons and wash with

sat urat.ed a
conc b BOBEEEIER o PrreRr o I L pe RNy o3~
ﬁihloplﬁb&yl%bzanﬁﬂél(tﬂrﬁﬁraﬁbﬁ n3)a1.9'22318 &Amol0 EndhL-2A%0 (raes barsd
at to obtain the title internedja
téan g@;ong,lseq@)concenumed HC‘I3 (25 mL), gives tﬁ title mtermed.late (803
mg, 89% yield): mass spectrum (ion spray): m/z = 267.0 (M+1).

Fdays

Preparation 17. 1-Methyl-4-(3-nitrophenylamino)piperidine

H
O, N
T
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 inixture at room temperature for 2 days. Quench the
reaction mixture by the addition of saturated aqueous NaHCQOs, and partition between
CH,Cl, and water. Adjust aqueous phase to about pH 8, and extract 3 times with CH,Cl,.
Combine the organic fractions and wash with saturated aqueous NaCl, dry over MgS0y,
and concenfrate. 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 C12H;17N302-0.3 HxO:
Theory: C, 59.88; H, 7.37; N, 17.45. Found: C, 60.07; H, 7.18; N, 17.09.
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25 mass spectrum (ion spray): mz = 236.2 (M1l); Anal

calc'd for C12H1I7N3Q2.0.3 H2O Theory: C, 59.88; H,

7.37; N, 17.45. Found: C, 60.07; H, 7.18; N, 17.09. WO
9 PCT/ US2004/ 025607 -33 Alternati veI

W%%g%gf 3-nitroaniline (360 g, 2.6 mol) ¥ Girtiniaftadinr

di chl oronet hane (7.2 L) undgg_ nitrogen, add SOdI um

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

over Altmativihe to askdutmoef B-aitahiling G0 gnt.6 nfbl)Gn dishlprestimne

(723 RURR plddfln, RS SPERAS oG EREET (g, b3 M)V poon
lgwfrr ldni'u dheh Sldaeetic atﬂm’ﬂ 1tnL 6.K @{a@) ang rdtd@uch ﬂ{m'@,ﬁagtdm&sf&mt

r
ST ek b R e SR bSO B o S

@verll 58 &uﬁ’pkée ping d®etbinfer@tictbelotd2ITE, Sl MBture atdb6in

| pgri.done (90 g, O, stir the
ﬁ?%ﬂﬁﬂ% S%‘P% éﬁ@aﬁeﬂ ?I@g?ﬂdf"é?ﬁﬁ’éF%t‘f’W’%mh(ﬁ@ﬁ&?ﬁotaaéﬂ mol),
AR tabidT74%nK ] LD méi)! &dw%&gyl(qéplhandaﬁéi@o%gn gadofdne sMhe
tqQ between 8-9 with 30% sodi um hydroxi de, Extract the

Qeynighbat raem termpefpiieh: Ruench éhféwgom m@wewﬂlwvater (4 L) and

qaﬁhltﬁ&ﬁmmx&n%wmd%%&&ﬁ mux. gﬂfgﬁmc layer and
| ayers “with water (1 L), S
avepir ba aguepes lewywthmlqmmm@th@e r(ié é&n Wi rmc layers

t he '%ﬁf\%r{(?%? dgul}%%ﬁf;gbh g@ 6%) 8?@%3}% O%l]tglte%l pr OVI

swrpensiondwash-with dighlonomedand (PO PR ra;ad amncmtyapa qbe filtien ender

e B P o P PR 4 iR b g peritioe

amazaormgetsuhcb(éaﬂ gl uspeng Shedcride la:nelﬂay]srb@r mf:raptmhyl(nﬁﬁﬁ)mpendme
aotire the mxt Foom r f.or

Biobiza B 4 bl B Pkt 5 e oS Pharo B8 oy S apitgt¥ it room

tamgeratee G Skat Eliter thsfb@ulﬁhg yedlool drﬁﬁsmil’ tipsnaith £ GOt pf waner

&@gﬂzﬂ]{%ﬁﬂ# nggrrog?n(gg %u rd%r u:nder e qu:etpg E:gtt Il(';tr)rg temperature

byermighiyth pébvidd-1rhéthAphEmitaiendpinppiget dine (12424994 yRIHD

yield). 20 Prepar ation 18.

1- Met hyl - 4- (3- am nophenyl am no) pi peridine 0 H 3* H

CHdparkiidd 18 ilaMEﬂaﬁLﬁ(ﬂ\h%{heﬁiﬂﬂfﬁhﬁ iperidine

1- et hyl - 4- (3-ni trophenye%in no) pi peri di ne (Preparation

fe

17) (8.2 g, 34.8 molgs gcetic acid (6.3 g, 110
Fli um on eargpn (10% 2.1 g) in 300 n

t he reaction flask, charge with
rﬁ:essure) and stir at 25 room
t enperat ure Y ter through celite, rinse
iaedtatet hy| acet ate and coficentrat e

Combine 1-methyl-4-(3-nitrophenylamino)piperidine (Preparation 17) (8.2 g, 34.8
mmol), acetic acid (6.3 g, 110 mmo}), and palladium on carbon (10%, 2.1 g) in 300 mL of
ethanol. Evacuate the reaction flask, charge with Hy gas (atmosphefic pressure) and stir at
room temperature for 18 hr. Filter through celite, rinse with ethylacetate, and concentrate

nmol ) ..

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 2 1 g SCX column
(mega bond elut®, Varian), and washing with methanol, eluting with 2 M NHs in
methanol, and concentrated in vacuo: mass spectrum (ion spray): m/z = 206.2. (M+1); 'H
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to provide 13.1 g of the title internmediate, which is
typically used in subsequent reactions wthout
further purification. A small sanple of the free base

@g e further purified by dissolving the triacetate
PR ssol ved in nethanol, placing on aPGlES2&ER2s607

colum (nega bond elut(r), \ri an), and washing with
nmet hanol, eluting with 2 M NH3 in 30 met hanol , and

Mérﬁﬂf)@lsepbm)m 98a@.Uc: 7.0pES8 BREE)! 6103 {(d, pA 7&9@!@32113 IY4Z(s,

el i N A i g

6. 03 9 . ' 6 (b 3
S on %ggmeﬂtrlvglivjéhakg‘eazzlﬂ,pm@b% i LAyl G386 (D, 3H.

gifrpphenylamincppiperiziipe (1 Oél&t (éﬂ?mlﬁsépyﬁ PdéG &Y @emd n@tkLamr(ﬁe{i E)-
| t

P i S M ARRETHE QBB

enpeeae belew 3p ‘3& %ermféﬂln cghlystand washemith methazsl (100 mL).

DA AP a8 LR TR B Al Bl P P e T €

mmyla@m ipdridine aSamecboit (Qét'T@, 1 0@% fyield) mhichsrystatiezes upon

provi de 1-nmethyl-4-(3
am n é(ﬁo;nféggrupn%f&gperl dine as a red oil (95.7 g, 100%
yield) which crystallizes upon standing at room

HRERG) e b P2 o) v

fl uorophenyl am no) pi peerl - ~N Conbi ne
3-chl oro- 2-fl uor oantii g 30 mol ),
1- met hyl pi peridin-4-0 39 30 nmol ), sodium
flndragiehhaho)piteyidinede mml) and acetic

d d_st t t t
ouer e bt aﬁomﬁmz@@ﬁgo# D SR £
g 39@ 90 enmiL}) 35urd BshcSRiyHord i Y 26 lgsad\lﬁﬁ%l)%%taeéﬂv 28 (5.4

NHAOH, dry over anhydrous sodi um sulfate, evapor ate
%4 0eh) F%ﬂ G atgogmrf%%?r@tew qemighh Pagtitiog th reagiion gtz

1E1] l O t e
Sty g St 50 g s o

aphpdoptsedimonliatsy apperaigaad puriy on @mhra gel isolvvrn (U0@).3)sing a

38y it S i 15 i

2% yield): wgsy(spectpm (1911 speayane m243 (1), TH BBIR (FDRLX 6,88
0,
G e M S BT TR R 100228 (2D, 350 20

& 3H),2 13 (m, 2H), 2.04 (m, 1H), 1.53 (m , 2H). {file: mn4-bok-284-2)

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

F
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), Pdx(dba)s (4.1 mg),
2-(dicyclobexylphosphino)biphenyl (4.7 mg), and sodium z-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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HM1 N N.N 25 Conbine
1- met hyl - 4- (3- Chl or o- 2- f | uor ophenyl am no) pi peri di ne
(Prepar ation 19) (0.439 g, 1.8 nmol), benzophenone

02,5393 ), Pd2(dba)3 (4.1 ng),
‘Bw(zgtg{:yc? ohexyl phosphi no) bi phenyl (4.7 ng), -t o (it
t-butoxide (0.242 g) wth tgluene (5 n) and heat at
reflux overnight. Dissolve the reaction m xture in

INEt lnamethanol wviapbrdte e salvantegh fiarthSCporify b asilitd gl gdlpmndde,

Y T TR

enzpdryditienchininoshiiverophendasido)pipdnidine mms'vz’y) QrdaNsHICI @anl)

B SR b8 Ray o RIBR Rt R B AR, B M b

toeparhiyiel fist 3hehnas) Hmﬁﬁﬁ%ﬂﬂﬂﬂ@@ﬁmﬂnﬁ&lvﬁ@d@h}@ &ﬁdta’ﬂsb rd@ over

BETRRGIPRie. SR 8ol B Phe SHE: ¢ 60 g () e

@hdi&m @frmahlbm&raﬁé ONVENHL O zﬁ&hﬁbmtg% theB@ﬂE! ﬁtehﬁecﬁ\ﬂté {0.08 g):
NI 4401- 1, extractgl%th eth acetate

TR, FRACB S (198 dPat %Tﬂ%%s)p@ﬁ f@ddﬁ)aﬁ 12 (m,
| 39009l 190k 9)2 r
ﬁpchl op%ﬁ’etiﬁgne M f\lj@ 5 }ﬁlgg%@ot(]%’ %?Ijvgat9 I(qﬁﬁ%l),zm (@,
t bphE Ak (0.08 g): rmss spectrum (i on spray):
m z= 224 (Mr1): 1HNVR (CDCL13): 6.75 (ddd, IH) 6.12 (m
21-1), 3.70 (br d, 111), 3.62 (br s, 2H), 3.25 (m
Pragyation 280 1-{Migthyhidy(N-(5- @@r@@-ﬂt@mphemrl)wtwmmq)@pendme
4H),1.53 (m 2H). Preparaﬁlo

1- Met hyl - 4 (N-(3 chI Ob or phenyl ) met hyl ami no) pi p
eri di ne I [ ,
1- met hyl - 4 (3 chl oro 2 rop@&d am no) pi peri di ne

(Preparation 192 15 (0. 96 f or mal dehyde
(37% legneghydyd- 3scélhqr‘erﬁw wia@nwlaipa@dlp@(mpm@pn A
0991 orShen (3 PRl WA Sy 091 P e

acd (346 6) mraetepnol @amm yambmmgmw c(verr@dﬂ 4d and
f@l‘ﬁfiﬂd&ﬁ (%C(B ?i"gf(g 9%-%)6 s é)ya!nﬁbcﬂ&kg;dﬁg ﬁ‘f%? %@c{ atk &c acid (2 mL)

over ni ght rert e Teactl
agldl etirl a@r@meﬂemam'etumemlm Bartiorsthe tﬂaaifmdnuqmememad

S PSS, G 5 SRR St

purrfy on a silica
sullifait levaromit dralpewifiPon Nilical gel coddrivg nsing b gragieneofidiéiforgmethane-

2%@@%##%%&52%@%%05& felﬁ t I O‘ﬂ‘???)z.rret hyl am no) in pe

ridine

Preparation 22. 1-Methyl-4-(N-(3-amino-~2-fluorophenylymethylamino)piperidine

F o
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 methanol,
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F H2N 1 N N~ 25 Heat a m xture of

1-met hyl -4-(N-(3-chloro-2

f 1 uor ophenyl ) net hyl am no) pi peri di ne (Preparation 21)

( benzophenone i mne (0.652 g), Pd2 3
(‘2‘?3‘%’%@%5?9% acem c BINAP (7.9 ng) and sodi um &%%ﬁis@)g%zgsw
(0.404 g) in toluene (10 mL)zgfor 44 hours. Dilute the
reaction mxture with nmethanol, |load on a SCX col umm

(evepagyte anderifivon h siliet grh nddimnne (110 @), tusing preoddicnt ofidi¢hior@dvkthane-

' e\/l\h{gpor3 at etegtﬁ’g& u \ORQ %g%%/ E)sni’ei 92’3P@435§§%%%%%%%é6

lj&lor@hms@xmm@@pdmhhé oronet hane- 2M NH3 i n
nmet ha

0; Qi 2 f. .. . .
T ot ot 2280 Rt {S L e afion it ciing (02} € and st for 30 i
Il_hléilmﬁphﬂh NH4®F]!; tb}ytlraamvifﬁﬁ%tbﬂ Qgétats l d?ﬂ?m(reg@ﬁzhf@rdﬁb sodglfm ‘l:;lﬁk'ate
[ uti 0 i am_ne and stir
PP "?P“ﬂ B eweér %%(m}d&rng aesz%@r%apf Hicklpromethave-
AN JIE; A€ B0l t6lgiYe DY R B DR YEE BiSHeARieUm sul f at e,
evaporate and purify on a silica gel colum (10 g),

usi ng a gradi ent of dichloromethane- 2M NH3 in

RéAREBh 21 mmeagaé&wcq lordpREnyDdelif1dnibSpIpESkLAL -

Preparation

1- Met hyl - 4- (N-(2 f 1 uor ophfenyl ) met hyl ani no) pi peri di ne
F 6 1IN NN 10 Mx fl uor obenzene (3.50
g), 1-nethyl-4-(nethyla ) pikpegi dine  (2.56 g),

Pd2(dba)3 (0.366 g), racem ¢ BI'NAP (0. 498 g) and
Sodi Uik i%@w%ofo%e&@n% 90@[)_, 1tﬁla1!ﬂ D& rhétfy1fho cgvﬂg:ndme
| rou

ter

fl fo
0255 o st 3660, ipsmied VAR D SPE LM Sodive datoside (5@  in

ot oty A AT

befivigen @clglpmeﬂﬁ@e saigrasts) agnenve NaBhedrp wvediaghydrous sodium
HRERE @%tpoia% %i&lfb%nﬂy oh kiRt bRl {38 o), WRE Tofladhor

Pre aration
Jrydthane NI NPL i methanoBtogivnibb B efithe Yitte itigtediaeo) pi pe
r|d|ne F Br I N~ ~N'

Preparation 24. 1-Methyl-4-(N-{2-fluoro-3-bromophenyl)methylamino)piperidine

B
Br N
T

Add n-butyl lithium (1.6 M in hexanes, 4.3 mL) inio a solution of 2,2,6,6-
tetramethyi-piperidine (0.97 g) in THF (10 mL) at -78°C and stir for 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 I hr, Remove the
cooling bath and stir for 30 minutes. Partition between ethyl acetate and saturated
aqueous NaCl, dry over anhydrous sodium suifate, evaporate and purify on a silica gel
column (110 g), using a gradient of dichloromethane-2M NHs in methanol to give 0.49 g
of the title intermediate. |
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20 Add n-butyl lithium (1.6 Min hexanes, 4.3 nL) into
a solution of 2,2,6,6- tetranethyl-piperidine (0.97 Q)
in THE (10 nL) at -78C and stir for 30 mnutes. Add a

V0 235490 T

1-me (1 fhg& (N-(2-fl uorophenyl) nmet hyl am no) pi p oA s (11 S
(Prepar ation 23, 1.02 g¢g) in3AHE (10 nl) portl onW| se
and stir_for 10 m nutes. Add 1, 2-di brono-

Peappration By JeMetiid-(N-(S5uepp-3- amiﬁbﬂae@tlamwhgla@mpmegéman d

stir for 1 hr. Renove the g5 oollng bath and stir for

30 mnutes. Partiti ong@ en et acetate and
ger ;

saturated aqueous NaCf nhydrous sodi um

sul fat e, evaporat e and p ~silica gel colum
(110 : u3| n? 8£ad| ent of d| chl or onet hane-2M NH3 i n
net h -$r&NG2-Hlgorg-3-pomopkenyDmehylemirednipstidinee. VWO

?‘*%i“{'%m R () PRARRR T e B

5 ) ap@ spdivm #~kptoxige (§-197 g} in toluene (10 mL) and heat at reﬂux for

gh&iﬁﬁgmhl(‘té}ﬂgggéfcgﬁ on %g %Qﬁg B) {]83%]1‘2 enone | m ‘ f 09,
pastaeith yytharpd 2{ubdy Sith 251 Nl in maﬂ:aml (BvEpoBltd\m&E fuder Ipigl)lfy on
RO ARG DS o B e B BT 08 b

guvxﬂﬂﬁgoﬁ;tkbhiﬂeriattdfrmnmhte(S m.), load on a SCX columm (10
g), wash with methanol, elate the with 2M NH3 in
nmet hanol , evaporate and further purify on a silica

Bleparam:lnlﬁtﬁn 1{MIEthg)4-(NH(-Thghrev-3 g:fhﬁﬂb;ﬂﬁﬁyl}é&ylammo)plpendme
di chl oronmet hane-2M NH3 in nmethanol to give 0.44 g of
the title internediate. 16 Pr paratlon 26.

1- Met hyl - 4- (N-(2 fluo- henyl ) et hyl am no) pi pe
ridine F C NNO i @ %ﬁ%l\dehyde(o 817 g) to
a solution of 1rrethy| . -ch
quor pa i,0 0. 45

BB ERGBTaE LR ke £ el B0 ahipho >
ﬂuurcﬁﬁbanbdmne)pfperédmm g‘re(paraﬁiaﬁ 18) (fOl4IS gu&bcﬂiaiﬂ@yadog&oﬁﬂdnd dand

ealed.tu C Load on

135 Dt . chinedoehBhGr o8 s g venl obe
2 RONHDr e amaﬂ on egwm (19120, vhadh M’cﬁﬁneﬂiéﬁblf AMu@Rvith
ﬁ\/IINI—f gel, .S ql usi ng a

3 in e evapor. e an et p on a silica gel column (35 g), using a
gradient of dichioromethane-2M NHj in methanol to give 0.50 g of the title intermediate
as a colorless oil: mass spectrum (electric spray) m/z =271 (M+1); "H NMR (CDCL):
6.94 (m, 3H), 3.14 (q, J= 7.0 Hz, 2H), 3.06 (m, 1H), 2.84 (br d, 2H), 2.22 (s, 3H), 1.93
(m, 2H), 1.74 (m, 4H), 0.95 (t, J= 7.0 Hz, 3H). '

Preparation 27. 1-Methy}-4-(N-(2-fluoro-3-aminophenyl)ethylamino)piperidine

H.N ) J\Il/
O

Mix 1-methyl-4-(N-(2-fluoro-3-chlorophenyl)ethylamino)piperidine (Preparation
26) (0.367 g), benzophenone imine (0.295 g), Pdz(dba)s (50 mg), 2-(di-1-
butylphosphino)biphenyl (32 mg), and sodium z-butoxide (0.182 g) in toluene (10 mL)




gradi ent of dichloronethane-2M NH3 in nethanol to give
0.50 g of the title internediate as a colorless oil:
mass spectrum (el ectric spray) nmlz = 271 (MH1); "H MAR

( a0 6.94 (m 311), 3.14 (q, J=
3‘5%%6"%’)?354 14), 2.84 (br d, 211), 2.22 (s sﬁfT’%@“Bﬁm“”
(m 211), 1.74 (m 4H), 0.953gt, J= 7.0 Hz, 3H).
Preparat|on 27. 1-Methyl -4-(N-(2-fluoro-3

ghefyx foatlrgs davs-nBilwe pethingithagol (5 oiL)HB0Noinutppfi¢e adding 2

ZxﬁLM‘S(N HCl, load X col
1- et hyI ?a ?HZ ?? 8? gm]31 (%:%g)b‘ra%sp v‘érhhy ? oiileglrtﬁ t%% r&d%céc with

raMNEB i mﬁ‘é:pml,aqvam:rate 2% pyilly 367 311;@3, geb evlaop (o) nwing i gradient
(iR ihotudnd S0 R Ty e i doiug b it ecpmnornd; spag,

(PecBMm (g])ecﬁrm sprayurebe 202(Mrt)) WO 2005/ 035499

PCT/ US2004/ 025607 -38 and heat at reflux for three
days. Dilute with nethanol (5 nmiL), 30 minutes after
RiefiaragioR 28.m.-MxfthydM-(NAB itr& 84O pRenPITR e BiPlathiid){ipdidine,
wash with nmethanol, elute the product wwth 2M NH3 in
net hanol , evaporate a purlf ~on a silica gel colum
(35 g), using a gradl romet hane- 2M NH3 i n
nmet hanol to give 39 ny o e t tl ¢ conpound: mass 5
spectrum (el ectric spray) ~M-1). Preparation

28.
1- Met nitraq-5- fI uor ophenyl Qémst hy| am no) pi pe

3-
ridin m@E‘RI - ‘%Iﬂ]“‘?m\S"Ptr‘? -pezene{1 78 mi A .7 mmol), 1-methyl-4-
J(mnet Wﬁaﬁn{é G179 NE 89 Rinloh, Zo%nﬁ}ac(eiﬂ?e 3. 4@1@3&9 8 mpmol) and

10 (et hyl ani no) pi pefi di ne

rhistyte ethgel (hmlodn aisealqdubps Heat and stir shiB0°C bn ilj6 hr. Cool the
R Bb gl RABRied: %ﬁgh}m&@ g!?@%oﬁ?ﬁko?\g%t%ﬂ‘@ g(?] m;? st hwith ethyl

stir at 100C for 16 h xture to
aﬁﬁﬁt@@ﬂ@%wbb rVéastycembingd prganic lapiere with sanrated @Queetsy NaCl solution

dx’ﬁ"otvgi' s%hfﬁ}ﬂ it eanég ngragg‘ )P’@#r%&d{f ol%@siiﬁ%%%el

ni'c Fayers Wt h sa’tura”te aqgueous
ﬁgmhm_n)atomghy clnting il il Q¥h (Ml Nﬁi 18 mefihiantR in CH(Cl to obtain 0.06 g

t
ERPARR A bl B PO 13\ R hr? B R g 10
Bré (D21 2. Q(m,éﬂbéli&(sm}@ﬁzg (s, GH),2%) @i, ZEHInel.9 (uh,|28T), 1.7 (m, 2H).
internmediate: 1H NWVR (CDC13): 7.3 (m 1H), 7.2 (m
111), 6.7 (m 1H, 3.6 (m 1H, 3.0 (m 2H), 2.8 (s,

Bidpara@orR29, sl-Mstyl-4-INZ3-emino XSt B)aropheRylfnathy2amind pipkriding m
2H). Pre aration 29. 1 I\/bthl-4- - 3-am no-5-fluoro

henYl) net hyl ammo BN N
T
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
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PY~( P)plperidine HZN/ \ I ~NN 20 F Conbine
1-met hyl - 4- (N- (3-nitro-5-fl uorophenyl) met hyl am no) pi pe
ridine (Preparation 28) (0.06 g, .0.22 mmole), iron
g, 1.12 mmol), nethanol (5 nli)

%%08&%5%9 0.22 mmol ), stir, and heat at rggpgytw%qzsam
18 hr. Cool the reaction m'_gg,ure to anbi ent
tenperature, dilute with ethyl acetate (50 nL), and
4629%) of twﬁlajmmdw@rlﬁm (€DCH):i 5oy i), 5. ban,izﬂ) 3.6 (bs, 2H),
( [ ary a
P IoEERZ0 2T B, %@Msﬂﬁi %ﬁ) 175, 2.
filter, and concentrate to obtain 0.036

05/ 035 1.025607 3 itle
e ﬁa 90 kM et R G ey ogiegfanybaeipy B Fipirkne
213), 3.6 (bs, 211), 3.4 (in, Jrll) 29(m 211) 2.7
(s, 311), 2.3 (s, 311), pa m N2 1.8 (m 2M 13
(m 211). Preparation 30.
1- Met hyl - 4- (N- ( 3- brono- 5-f oph nmet hyl am no) pi pe
ridine Br/ NN,, 5 F Conbi
1, 3-di brono-5-fl uorobenzeneF(S 0 g, 19.7 mmol),
1- mst (3N adl | (

) Coiybise 15 RE SRR ERSE 0 8510 iy LanchOd
((methﬁargmoﬁnﬁ@ldm&t@ »8 nﬁoﬁ? mmiol ) Bﬂakis@ﬁa}(eﬁylﬁ?bsgm@ﬂ B8
Rrpeits10as bk LRy okt Hhadle B 578 o/ SHimmale) i uene
IH)OAﬁE)est;r&gcﬂl heart] ai S(BO CAft@t)IZU minﬁte@l'ﬁﬂﬂ Eﬂ}d(dﬁa%nﬁﬁﬁl'%é @176 mmot).

et et at e and. was

%ﬁ% E’( m%*5%‘2 Bﬂ;ﬂﬂt %W&beﬁhﬂs"’aaﬁmm mL) and

b @it watkt (SUQEL) Wthe ﬂiy’éﬁ&x%r SnaR siibho, flte hddy
t he residue y flash chromat ography el uti ng
peRatralgyg.Rp o ﬁ’é%ll'?ﬁﬂ‘éﬂ‘)}’siﬂh’a epitlasly chrgmaigeiaphy Guttpg wth
G@%”&Mﬁ\lﬂﬁzﬁeﬂwﬂdlﬁnlmﬁebrf@%tﬁhé 95 %gé%tﬁeqﬂfémrme@m@e g
Wﬁ%fﬂﬂz 6p (e,?H),l@S QEMBH): 65 6o (4D, 350y, s, 9((1{%12; 276,

h 1 a ion 31.
1]-I§/Et 3-3%2@( iljz?rqn1 ﬁgﬂﬂ hq Eg?%b%gjnyl ) met hyl am no) pi pe
ridine I HZNN N, ,
Preparation 31. 1-Methyl-4-(N-(3-amino-5-fluorophenyl)methylamino)piperidine
N 1!1
T
F

Combine 1-methyl- 4-(N-(3-bromo-5-flucrophenyl)methylamino)piperidine -
(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 Pda(dba);
(0.17 g, 0.15 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). Exiract
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F Conbi ne 1-nethyl -
4- (N- ( 3- brono-5-f | uor ophenyl ) net hyl am no) pi peri di ne 20
(Preparation 30, 2.90g, 9.63 mmol), benzophenone imn ne

911.55 mol), 2,2'-
bi S%ﬁl p enyI phosphi no) -1, 1' - bi napht hyl (0. 24P§Tm520%025607
nnnol ), sodi umt - but oxi de (1486 g, 13.48 mmol), and
toluene (60 nL), stir and heat to 80C. After 10
rwithueted aceatel (2RI X0dbR) IVashOurdahicdaydd with samaked aqudoteNaGl

Sﬂﬁﬁf’n C%élr);?%lo %%33‘1%8 e\@ge‘ﬁe ture Iute %r{}yremdue
B¢

rsﬂrcagei faslgetnomatbgrygity chding wiltero% OZM IM; %meﬂhhﬂoa)tlﬁ CHCL to
fi te. D| solvethls material in

té L?@%gﬁ‘%ﬁﬁt@i@% treat with | Maqueous

hydr ochl oric acid sol ut| on (40 m.). After stirring at

rrbl ent ére r.at ure or .1 hr, add 2M sodi um hydr oxi de
5eraration 32nt-POHEEp - uOIObFEEEne Ext r act WD 2005/ 035499

PCT/ US2004/ 025607 - 40 %Nh h

m.). WAsh organic |ayer W

solution (75 L), dry over um sul fate, filter and

concentrate to an oil. Purify residue by silica gel

flash chromat ography eluting™w th 10% (2M NH3 i n

met h apab i 3Lcﬁb1@ﬁ13@-§udr@oen%ﬂb @5 0781g,% 618 DU zophenbREimine

| e conpoun garatl

13 §OQ$ AfimrrBell Pﬁﬂé‘?ﬂ%@ hene4 H@I\Pl) RNpP (P47 mgd -2 mmol) and

Sodtnflit DRt p4.00840 rSQ E@ﬁlﬂ%@olﬁg’nengo E]L) 20 e RIrdaction mixture at
benzophenone i m.ne . , Pd2(dba) 3 (366

#9°C fprds hfrdﬂl}eﬂclslhwcwwwfu@teé s@ﬁ@pnl xtraefitham
&M%@&hﬁ&e&%ﬁe tim@s. n’W&Eﬂ ‘th %%n?ﬂofl%&'%g%ﬁ&r 1985 W saturated

Heat the re€action m xture
NaChedutionedy @gertNapBOufilter @étcgmw@@te MegiBCBresidhait Disyvlve the

(ReLdR B THE fon 1 KL A (BN B e b DA e i
guktute with 0.4N G and exdagiSot ethylhdetate/baxenas h pivticeatWashdhe
. . 80 .

oy B 29 Y00, N ol R

pﬁai:t with SNSNaOk t Extenctihe turbid Divkcieifel wishnGHgOM thaettiondst ICombine the
AR G100, b e o B0,

bﬁylﬁbmatogﬂphwﬁn dilfeapet> Elutingvvith 35“0%&}.1&10&&@%}{&&1&5&0 obtain

B L T B

tont @vmpfzem CVEL AP0 HBYan AH)P3.6P{s br, BHY.i fy by
chromat ogr aphy on silica gel, eluting w fh 30-60%
et hyl acetate in hexanes to obt ain

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

Br- N\ ﬁ\[::j
_ U N
Dissolve 2,6-dibromopyzridine (5.0 g, 21.1 mmol), (£)-BINAP (1.09 g, 1.76
mmol), and Pdz(dba); (805 mg, 0.88 mmol) in foluene (50 mL). Stir and add 1-methyl-4-

(methylamino)piperidine (2.56 mL, 17.6 mmol) followed by sodium -butoxide (2.37 g,
2_4.6 mmol). Heat the reaction mixture to 80°C for 40 hr. Cool the reaction mixture fo

acetate (2 x 100
turated aqueous Nad
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20 the title internediate as a yellow oil (1.955 g,
77% : mass spectrum (ion spray): mz = 127.1 (M1l);

"H NWVR (CDC13, ppm: 5.82 (m 3H), 3.67 (s, br, 2H).
wo>R bon 33. 1-Methyl -

4- (N- éG-%r onmopyri di nyl ) met hyl am nopi peri di ne CTéUSm(N(OZSGOT
25 Dissol ve 2, 6-di bronopyri dgpne (5.0 g, 21.1 nmol),
()-BINAP (1.09 g, 1.76 nmol), and Pd2(dba)3 (805 ng,
wogetem%;m)lm apd pertitien betsen ethyl aceBite andaweieta dhgparate the organic

bP R PRl 6 2. Gl

ongexiiy extrdetst dry oeerdelidy Blterpandtooneentrate 80@char Lo résidue onto an

SO rolulf i S5k §n Melthitic pide itk SAROAP BRERRA i pthpgol pnd

&mlbmtb matvixydo. Euﬁhapmﬁmhb praduet by &eman aEremhtbgrapltwﬂina gel

i sp SRR il %(ngga SR e B grephhetite

ﬁifdhh@cﬁit& (6331eig, QYRN: Mes%@ﬂecnw %/9,981&@ (Mmﬁ} GHNMR 8

vacuo. Load residue onto an GSCX co um and

(I Famem) 726 (el 6465 (-1 RHEADR65 (% Jne&chandﬂ)aw €,
QWQ@E!"{;&&‘EI?) 2'95\(@@ FoUs 3RB! 2. PJJ fzxntﬁﬁs gﬁ%g J‘b%“ﬁ

'urm “ch romatogra y on siTica usin
of 2% 10% (2M NH3 i n net hanol ) |n CHZCIZ) to give of
the title internmediate (632 ng, 13%: nass spectrum

SRRy 5l o M kAR PP

8.4 Hz, 1H), 437(m 1H) 2. 94 (m 211), 2.85 (s,

3H), 2.30 (s, 311), 1.85 (m 2H), 1.68
(m 211). 10 Preparat| n 3 _Me hyl -
4- (N- (6-am nopyri dinyl) ylam Iﬁh\perldlne H'N N N

M x 1-nethyl -

4- (N- I di

3. S0 VRSO e B R B bipSl 5 [ o7 380
ml)xfrepmmdacm AhRBBNAPL @24 i, 006 d8nolf, anmtaba)s n(1 64 mg, 0.18
tol uene (20 ni). Add benzophenone imne (723 L, 4.31
ingl) yn iohtgng E?@mwr dibeprppbsiiope nging &/ 23yl 3b31mﬁlamnﬂ spjum
e utoRRE (4 BMmaPh3NRALT) tPhS Mach i and Beltto 86900 or M"ffr Cool the

reactl on m xtre to roomtenperat ure and partit
Betige éﬁxféteﬁy Foogrismaeratuzgand pattision betswaﬁbﬁ@c@tﬁeanﬁgam C

e thPR8a °Xfa§(§'05ndt Qg%(@ ﬂfé‘%gﬁ%&%&r with Ehloromeﬂlane @ x50

di ch orométn ane ne the organic

1@&1 rfémlnne e Wgemg smpts drwl(h/IeSO4)aﬁldercmd¢enctena¢te iri ycuo.

THFE/ :
AEMR bR O TRENE el sy b A bbb €
Ibl_hkhJs dload thesolutiomomnin aS8EX@olunny aucamakhmhssmelmaﬁsl Wwely
W/ﬁzé,: n::lfethanol, and finally with 2M ammonia in methanol. Concentrate the basic

- wash in vacuo, and purify the residue by column chromatography on silica gel using a

gradient of 2%-10% (2M NH; in methanol) in CH,Cl, to give of the title intermediate
(459 mg, 58%): mass spectrum (ion spray): m/z =221.2 (M+1); Analysis Calcd for
C12Hz0N4-0.1 CHzCl: 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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THF/ H20, nmet hanol, and finally with 2M amonia in
met hanol . Concentrate the basic wash in vacuo, and
purify the residue by colum chronat ography on silica

j a gradient of 2% 10% (2M NH3 in
i@?z&?—%}éﬁ%to give of the title internedi ate%@é)ﬂﬁsm
mg, 58%: mass spectrum (ion4spray): mz X21.2 (Ml);
Anal ysis Calcd for Cl12H29N4. 0.1 CH2Cl12: C, 63.51; H,
8.90; N, 24.49. Found: C, 63.42; H, 8.56; N 24.25.

Preparation 35. O AN N '
1- Met hyl -4- (N-(6-chl or@ n\@ ) met hyl ami no) pi peri
di ne WD 2005/ 035499 PCT. 004/ Q7 42 C1L NN/ N

Di ssol ve 1-nethyl - 4- (net hyl ani no) pi peridine (10 ni,

" 7ac. DEl {RethBa R blres A R BRRha 4

- tetrahyeiofrati (90l pILY andtcbel th 6380, Slovilyy ¥dd4i-Butdilichigih i(1.6 &l in hexane,

AL b8 i i dheiton g i o RSC AR e Wht the
fe%?ﬁihi rﬁ&ﬁtui;é % ngﬁ tﬁr,%pa;an}ts %@Jﬂiﬁ fcg:@d fnﬁmﬁTﬁEnQ:E%ﬁhnffbﬁéﬁo%itnﬁ]ﬁmm
. , . In. tetra roriran. . 1 r

forrd86 $44 448 R R plog i (168 & 28.1 TR B i O
BRREFAL Y Snix @Rt LIS REMS mbD wahf fo 1hoh tdSpeMinre Rl thdn}Rat to

reactiron mxture to_roomtenperature and partition

BEC el bre (gl thezaetinnaniriie apan fepefsire pas napfétiosrbybvice
gt_ﬁyl%lﬁetﬁg %@ﬁ&t@@ Cﬁ(elz)&t)%ﬁ 58%%%%%1&% eﬁﬁfa&t%%%geous layer with

i chl or onet hane € orga extracts,

dichloromgthany (2 % 30 me}., Camlbine oremdeeninacts.alry MgSRdilteRuand f y

iy : [ Rlica .
Dt SR D G bR APy f SR8 e wing o
guianaf 2%- P @M NE: e methahd) initbCiyse piat ef the tifle Bergpediate

(ird o< PRRERS B bl iR 2ol Bl TN By ooy

7354, [ 1.16,1145.(8}[@, 1232), 6.5M(dl, ?4@02 Hﬁ,gﬁ(},%.ﬁs@, Jriz g.s%&,(nﬂ,% (m,
b0 792 iy 6 G 02 2 Gl Dot 2, e i3 2168 em, 210,

Preparation 36. 1-Methyl-4-(N-(6-

am nopyri di ne) nmet hyl am ng) pi peridine TIN_ N Pl ace
HrepasRtifR 364 J(W%fkéﬁ-é@aﬁ%qu%@@mﬂhymlﬁx)mmﬁ% pi per i
di ne (Preparation 20 35,1.6% g, 6.76 mol ), ()-BINAP
(420 ngy, 0.68 mmol ), yand Rd2(dba)3 (310 ny, 0.34

mrol ) in toluene (15 nL)j d Benzpphenone imne (1.36
m., 8.11 nmmol) and sodi er tsbuvoxi de (910 ng, 9.46
mol) to the reaction and heat to 80C for 20 hr. Coo
the reaction to roomtenperature and partition

bet wadase étrhsihyl-de@t-Gt dilarppyridin: 2y)mSkylamumoipindnidine o (Ryepaiation
XEr AGt e a Wi

{5185 5, SO REMLES IS TR G A b, Gromg 03

mmol) in toluene (15 mL). Add benzophenone imine (1.36 mL, 8.11 mmol) and sodium

tert-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 _éxtract the agueous layer with dichloromethane (2 x 50 mL). Combine
the organic extracts, dry over MgSO,, 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 1IN HCI for 2 hr. Load the solution onto an SCX column, and wash successively
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25 the organic extracts, dry over MpSO™4, filter, and
concentrate in vacuo. Load the residue on an SCX
columm, wash with nethanol, elute with 2M ammoni a in

mg@g@gmand concentrate in vacuo. D ssol VF%ffg%ﬂmmzssm
residue in 50 nL of 1:1 THFI H2O and treat wt m_

of IN HCI for 2 hr. Load the4®ol uti on onto an SCX
col urm 51 ssively WO 2005/ 035499 -43-
e‘gﬁﬂo ipq Foally it ppponiada mefhgnol. &iqgcentrate

fﬂie"tﬁklb Yea ﬁz@a&M AIPRRARE ResifBe BAORkmn agﬁ*%%él'éﬂi}eon SR8 gel

basi ¢ wash in vacuo, and purify the residue by col um

srnD rardigntas A% HiYe N NER %metha%@) deIéCgl,prta @ive ot theiitle

ﬁ){%rﬂng%’al{eﬂ/g E@gkygtlggs%gﬁ%g%,doa?%g) Igfzs,lgfe@? 13 }%I on-

§QDEl) ppr)I723R 7+ 912, (N2 )z, 1HY SNGR, JS= 8.0 (ZDHR 5.78[¢d)/ = 7.2 Hz,

{5 Ao 3y 313 0 98 iy o iy g?k;{?gghga.ﬁ;@%g,mgm 2,

(138 (m2H)), 18584, (m 2H), 2.81 (s, 311), 2.31 (s, 311),
2.11 (m 2H), 1.84 (m 2M 1.65 (m 211). Preparation
37. N-(6-Am nopyridin-2-yl)-4-fluorobenzam de F - NH2

P arbhd‘é?:'ﬂ@@ -AfRERYiEn DLyl ed-AybohorRAndd5. 8 nL, 111.0
reb and 2, gdl am gppyrl)J ne (6.5 g, 59.6 mmol) in

dloxane (200 m). uor obenzoyl chloride (5.46
m., 44.7 mol) in s ncKemgat sypAfter conplete
addition, stir at roomTenyerafurg for 18 hr. Pour
into water and dilute w thw et Ryl-acetate and water.
Separate and extract tw ce the aqueous 15 layer with
CH2 C1qmignsipiethglamire (6F.§ i, ¢ 11.0 awidl)omd 2,GdigminepyrididgS65, g,

306 tE R oo Gl AR AHLRB Rmgy Rhig A L S by i
ShiflGheretments)i mﬁencbmpletetddmtnon,tm/? amdduggeen;ge&t&& i‘cg 18816. Baar into
z =232, :
SR R 0 B 58 A e g
léyélmthl\CH% Gﬁnbmé:thel BffaniC frabiond Airy bier Mg38),, Md cddcehiate.

Preparatia o/ 100
REeBR R 3y e HeL sluing withaygragit of 0% 0 GrasoMF Y HinineethapoD in
CHEL, Yo gvd‘h&hﬂ'e inforhledifg (819 1@181'3 30 St #s ks trhﬁ:l (1011 spray): m/z

LR by is o W &L NGRS LR 088 cﬁ’ 4.41;N, 18.03.

Found: C, 61.75; H, 4.08; N, 17.66.

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

F Cl
B N
|\NHZ
o =

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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chloride, gives the title internediate as a tan solid:

mass spectrum (ion spray): nmz = 266.2 25 (Mtl);

Anal ysis calc'd for CL2HON3CCI F: C, 54.25; H, 3.41; N,

%ﬁﬁsﬂm&@dnd: C, 53. 98, H, 3. 23 N, 15.54. 2004/025607

2005/ 035499 PCT/ US2004/ 025607 -44 Preparation [g%

4- (6-(4- Fl uorobenzoyl am no) py4-i di n- 2-yl am no) p| perl din

e-l-carboxylic acid t-butyl ester NN N F Oe O

ﬂf%?é’émﬂl -k (ﬂo%ly?rphqwﬂmwaﬂmaoﬂ%@ﬁEmpw 1-carboxylic
d&on 37) (2 g, 8.3 5 nmml ) and

1 boc- -pi peridone (15.0 g, 83 mmol) in

1, 2- di cbl or oet Fane™~20 m). Stir for 1 hr. then add

sodium tri acet ox ohy rige (g 38 g, 20.8 nmmol).

After stirring for Prﬁ'v‘nthl N NaCH and

dilute with CH2Cl12. Sar tg, andiexhyacg_ t he aqueous

| ayer twice with CH2Cl12, coO |neoga|c dry over

I\/gSO4 and concentrate. Take up the pesi ue in

col unfeei s BuRpr G iap -Gl swamiie [ ton 3 083

mEhdlRAd |1»boE-|4l-111?rﬁEﬁb (5.0gue3 mﬁdol)fin ZJSZI-duEﬂlﬁodathmﬁ Qll (hany! Stir for
ncent te,.and.chr onat raQ n e el ut.in

T R s B s ProRgOLO TS e e AR P8 RO =i for 36

Gr24akRdh With JNVGaOH end difvkEwHCEEOBAS té’ana Extelact 8 Yhicous

mass spectrum (i on spray):, m z 415. 6 nip 82.7C.
i@e%mng:t ¢H Agombme ofganics, dry over MgS concentrate Take up

fnelrBsidvd i°0E0CD; &afplau@wwwé@mmgrmm@ yl ami no)
pi peridine-I- car oxa(llc acid tert- but\i/31 ester F/ C

olpmpgsypaessively witly ClxCloandsthemywith methasal Efuts the product with 2M
i FaeisRlgt, Sncciehdthd )k @R it Bl ot gradicntof
P-EiertM NHg iy mstherd) iniGH.EL) tvt&vqﬂa@l tithe intemediatg 34 1 @{9%):
gt%kgg%;c&@%@? %‘?@%ﬂ/ﬁi%ﬁ\ﬁf}fﬁ%)&zﬁéz = 449.4 (Mr1);

4- ((6-(4-Fl uorobenzoyl am no) pyridin-2-yl) rret hyI am no) p
TPe%EﬂaH&x{‘fo |4 (GCér(Hﬁg%lﬁl ﬁuo?&)egzotyﬁgl}mo%&ryc{m 5 ammo)plpendme—l—

carboxylic acid teri-butyl ester

KI(U\OT 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-yDmethylamino)piperidine-1-

carboxylic acid tert-butyl ester
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WD 2005/ 035499 PCT/ US2004/ 025607 -45- F / \ { NH N N

O a~: N Pl ace

4- (6-(4-fl uorobenzoyl am no) pyri di n-2-yl am no) pi peridin
Rosylic acid t-butyl ester (Preparati

?%6%&)%6 7.4 mol ) and fornmal dehyde (37%in Wa%?gﬁiogtg@fm

m., 74 nmmol) in nethanol (1048L) and stir for 36 hr.

Add sodi um cyanoborohydride 5 (2.3 g, 37.0 nmol) and

stir for 2 hr *~Q#@neh the reaction with 1N NaOH and

dilute with Separ gt e §nd extract the aqueous

| ayer twice with , N n h 3:1

CHC13: i sopr opanol . bi ni& tHe olganyc fbacti ons, dry
over MgSO4, and concentraté&” Chronat apglon silica
gel, eluting wwth a gradi ent of 0- 10% 4 2M in

met hanol) in CH2Cl2 to give the title internedi ate
( 0. 97 Pgee 3@6-eAgluombengodpeint )pyridifi 2eylasino)piperiding-4 -caboxylic acid

=429, 4 1) 7€, ti 42 or

TR Ebbap o (b L BB R g G n et 61

)tb]).,r?éh:in;alalaliﬂ mfﬂlﬁobeﬂilﬂb)lrmji Ist\i(%ﬁr Boﬁ)kay Eﬂcﬁ sadiing c?ﬁfo:)elbhstcb‘ilde
. | .

37480 30 P g Asfer Qo g gttt I o FEnd e with

oL ksapa_&grys laﬂc[fé)?ﬁl):ﬂw ?ﬁﬁie&m?%g& aﬁw\taim Cag%i'h,d%& elide-vﬁﬁfﬂll

| acl - pQuUtYy. ster . r ar 1 oNn . ,

T opopgol <Corlae f ortenic SR L B MENO e cBhcentrate

CHrdrito n SIRAGET, Uhaihd Rith 8 Rradiehi of 0-20% (A %u% ih Medhhnol) in

%%}9 1 C 20 Preparation 43. N-(6-Am riopyridin

2.t give ghe ttlerntgrnedints (P ai % 80.6%):mass sperippm foxspray): m/z
Capdhi - 4uBrt7ecf | uor obenzoyl chloride (3.891 g, 20
mml)@;?)é-éi am nopyridine (6.548 g, 60 mol) and
di oxane (25 nL) and stir for 1 hr. at room tenperature

TRl RVEA 42.b¥—((@-?§-tdhﬂ?%-§%1l}|2fé%eﬂi(6?% iymalld.ut e the

reaction m xture w C12 , and WD

yDoshyBeiwpipeiingshcolgxylis a4 tert-bygyl ester

U(UID .

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

D

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
N Nop NH,

FO‘/

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 CHCl, (100 mL), and
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wash with 0. 1N NaOH sol ution. Extract the aqueous

| ayer three tinmes with CH2Cl12. Conbi ne the organic

| ayers, dry over Na2S04, filter, and concentrate to a
WwBShidisssee Chromat ography on silica gel, elut

gradi ent of 40-50% et hyl acetate in hexanes ﬂgdlﬂl\%e%boté}a%%m
t|tIe|ntermsd|ate(3 95 -4154% nmass spectrum(lon
spr y%h = 9 I\/Hrl) 5 "HNWR (CDC13,

ash i 0. hwaoﬂ sebme@ Extrget the agtzeop; layer Iﬂlﬂ'ﬂ%ﬁm§ wh CEﬂ;lz

@on'%ﬂmé fhe r?f)égg% }1?3%1'3?] &5 O%er I*E’dé gﬁ{%&fﬁl‘a@q% ége 1due

@119@9103?@1312&’ @& silicareeh elpf}ng dithe g(ﬂl@ﬂ@f 49, 5090ethyledefate i m hexanes

Pisiagh byt O35 G700 sty odi el B A e
éiNDE(CD@nwm)ﬁﬁé (4, bm lﬂa,t']’.ﬁ&a(rdd]m 7524, 1R 678 (m, 2H), 6.31 (d,

verni ght. Quench the reaction nixture
”E%ggf gﬁg’d NaHCC3 sol ution, extract wth

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

Grodhy By rs-BReehPEn ool el uting wiih a

gradi ent of 60-70% et hyl agietate i n hexanes affords the

title intermediate (3: AH, mass spectrum (ion
spray): mz = 152.1 (N4 ) | tLNI\/R (CDC13, ppm: 7.49
(m 3H), 6.28 (d, 1H), br, 2H), 2.19 (s, 3H).

N (B Hi@bhe % e faminogyridine 8 82% B0 gmeD i digxane (100 L) gud gool to
0CC. Add apetyl2blodidé (%54 sl ol 36inmnblslotvly did ehafonl howt GPL.

RO RE o BN R R ol e Sl el don mivture
“ith sBR@ate] NSEOD; soletivs, extpentithisthylimtetrcayinesl Combiad thed

i L T ek iy Nt pfloggot

obrséjea kelt elotingd@ith a gradlent of 60-70% ethylacetate in hexanes aﬂ'orq)s the title
mq-er(n?edfértg 80 Sp&y%? mass 151? srrp‘%gy n"ziﬁzrzn I%S.IMI);I B ll}lVlR

(CDCls, ppm): 7.49 (m, 3H), 6.28 (d, 1H), 4.31 (s, br, 2H), 2.19 (s, 3H).

ﬂ!

Preparation 45, N-(6-Aminopyridin-2-yl)-2-chlorobenzamide

H
Aty
LT

Using a method similar to Preparation 44, using 2-chlorobenzoyl chioride (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, pprm): 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

s



10

15

20

~z Br 0 i WD 2005/035499 PCT/ US2004/ 025607 -47 Using

a nethod simlar to Preparation 44, using

2- bronobenzoyl chloride (1.097 g, 5.0 mMmmol) gives the
Wd do6s/dsBbsr medi ate as a white solid (1.445 %

mass spectrum (ion spray): nilz = 291.9 (m%‘fﬁgﬁﬁ%ﬂ}ﬁ?“"
(CDC13, ppm: 8.27 (s, br, 1#)- 7.65 (m 41-1), 7.34
(m 2H). 29 (d, 111)., 4.36 (s, br, 2H). 5 .

Prep aﬂ)é‘flg B ﬁ:‘eﬂ‘@d similar sHagpARRtoa g cbraiobenzoy] chloride (1.097
5.8 dPMﬁ*éthé‘ﬁﬂ% eI A€ as { Whitd fé'h&‘l(l'\%?g @)%) mﬁkﬂé&mm

a method simlar to RBreparation

9B FIRBs AN k?der )ic Hi MRJED 7 m@ 2T G D) 763 (ond),

7 bl SHrg 6O white solid (1.137 g,
10005() lJ{rrjslss pect@urﬁs%@on spray): mz = 242.0

( MFNa) ; 1H NI\/R(CDCIB ppm: 7.97 (s, 111), 7.56 (d,

il 465 gV poiafiot iy i oot apd . 1))

1.20 (m 311). Preparat+on 48.

N- (6- Am nopyri di n-2-y - cg or.po- G%Luor obenzam de 15
FHNNH Cl1 0 Disso . ' yridine (1.3 g,
12 mmol ) in di oxane (30 . Adds2-

chl oro- 6-fl uorobenzoyl chloride (768 ng, 4 mmol ). Stir

under Uslhg £ R@&Od élﬁ@ﬁ to@‘i'eﬂhfaubn 44 Hﬁg%&&&m&&f&&ﬁ&gﬂ tMBride
ture_intqg eth etate 150 rrLL*
@é? sgdm%‘bgla the, s ighe ap W ‘ubwhéébl?&g 10p§o): mass

@ee&u@ﬁbﬂgﬁragsm&&dmm MN@I lgp NﬂR‘T@!ﬁDl} Bﬁmﬁ 9’)€(Qt1}607 56 (d,
‘un re and clean b hr ona
U 1 (G AR, SBYAR CR 2 A aeratiay RY dmelD 1 61 doBil) 66 (11D,

(%1 |p§@rm3@1)ate (820 ng, 78%yield): mass spectrum
(i ogﬁ{)spragl) mz = 266.0 (Mtl). Preparation 49.

N- (6- Ami nopyri di n-2-yl)-3-chl oro-2, 6-di fl uorobenzani de
Preparation 48. N~(6-Aminopyridin-2-yl)-2-chloro-6-fluorobenzamide

M. N _NH,
x
. o l =
Dissolve 2,6-diaminopyridine (1.3 g, 12 mmol) in dioxane (30 mL). Add 2-
chloro-6-flucrobenzoyl chloride (768 mg, 4 mmol). Stir under nitrogen (40°C, 64 hr.).
Transfer the reaction mixture into ethyl acetate (150 mL). Wash with saturated sodium
bicarbonate solution (80 mL). Dry over anhydrous sodinm 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-y1)-3-chloro-2,6-difluorobenzamide
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~Fd (/ NNH F 0V W 20051035499
PCTI US2004/ 025607 48 Using a nethod simlar to
Preparation 48, using 3-chloro-2, 6-difluorobenzoyl

ﬁ,h,lzg,gslmg of 840 g, 4 nol ) gives the title |nl;ce]§15§9d 1%55%07

761 ng, 67%yield): mass spectrum (ion spra
284 O (Mtl). 5 Preparation 583-
N- (6- Am nopyri di n-2-yl)-2, 6-di fl uoro-3-net hyl benzam de
Using a nmethod simlar to Preparation 48, using

2, 6- duélhg@ﬁleméd Esjﬁﬁlaf/io@% lon 48, &sﬁg 2 6Fd1ﬁudmbcf,-nzo 1

chlorlde(76 gi ves’ elntermS|ate_

e@wierfé Bash yime) a}ves SR jigrmsdistst Wﬁmgg &6 wiphdymass

=A§£|g&o&a;)|ﬂ)l\%ﬁﬁ~ y(F@ﬂ F4I ginfisior obenzanmide F F | /

/ Using a nmethod simlar to Preparat|on 48,

kst L AR ABERR 1P Hby e

i nter rredl ate (625 ng, 63%yield): mass spectrum (ion

(6 Rk o3 i Ganct Theazpyl

(6 G PedRus: Gl absoh iRt
\ Cl 0 20 Using a nethag |mlar to Preparation 48,
usi ng 2, 6-di am nopyr i c@ (2H6 9 24 ol ), di oxane
(75 nL), and 2, 6-di O¥ODE, ride (1.68 g, 8

mmol ) (stir at 25C WD 2051 54 9 _JPCT/ US2004/ 025607

chioride (760 mg, 4 mmol) gives the title intermediate (669 mg, 64% yield): mass
spectrum (ion spray): m/z =264.1 (M+1).

Preparation 51, N-(6-Aminopyridin-2-y1)-2,4-difluorobenzamide
F F
H
NNy -NH,
Iy

Using a method similar to Preparation 48, using 2,4-difluorobenzoyl chloride (704
mg, 4 mmol, stir at 25°C for16 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-y1)-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
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-49 for 16 hr.) gives the title internediate (1.5 g,
66% yield): mass spectrum (ion spray): mz = 282.0
(Mtl) Preparation 53.

MWd fndesspepyridin-2-yl) -2, 6-di cuor obenzam dePC4‘:[[}190{%0‘.!5607
Using a nmethod simlar to Preparation 48, usi

2, 6-di am nopyrldl ne (2.6 g, -2+ mol), di oxane (75

ni)., 6- di. f| uorohenzo chloride (1.4

ﬁ‘ﬁ?&ﬁ)hfg gives be: ifesintermggiaty 6. %g, 66% ypigl ST Epee gwémn spray): m/z
L:thgoq]a@l te (1.5 g, 75%vyield): mass spectrum (ion
spray): MZ = 250.1 (Mtl). 10 Preparation 54.

N ( 6- Amnopyrldln 2- yI) 2, 4-di chl orobenzamide a Cl o

EEJE d| chlor ogéejnzoy tzoylg %@@Mb%ﬁmﬁg en?rgi ??sti r at

0-25C for 16 hr.), g|ve§;thet|tle|ntermediate(621
ng, 56%yield): 1 Ss spectrum (ion spray): mz =
282.0 (M+l). Prepar's NH,
N- ( 6- Am nopyri di n- 2- I) 2, 4]6 i chl orobenzam de CI ~
A/ N~NZ O O1% Gsing<& nethod sinilar to

Preparati on 48, using 2,6-diam nopyridine (2.6 g, 12

ohi orveibe ¢4 e e@é@ n@ﬁﬁgﬂ%ﬁﬁanggﬂ%ﬁ%@é%o%@y' 24

gimods dibkanel(73 ink), iafd R6rkiitliodtRndol] €hlgridedDYosy8 Sinthi¥(stFBES°C

BB 36 o b0 Pp i RS iin 65 8777 gk e ey s

225@3 Qu-0y. 0- 4- f | uor o- N- ( 3- (1- net hyl pi peri din-4
yl am no) phenyl ) benzam de di hydrochloride HO d ON

/ N\ AN\ HO
Preparation 54. N-(6-Aminopyridin-2-y1)-2,4-dichlorobenzamide

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):
mass spectrum (jon spray): m/z = 282.0 (M+1).

Preparation 35. N-(6-Aminopyridin-2-y)-2,4,6-trichlorobenzamide

Cl Cl
BN
D
Cl 0 o

Using a method similar to Preparation 48, using 2,6-diaminopyridine (2.6 g 12
muuol), dioxane (80 mL), and 2,4,6-trichlorobenzoy! chloride (1.95 g, 8 mmol)(stir at O-
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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5 v1 Conbi ne

2-chl or o- 4-fl uoro- N-(3-am nophenyl ) benzan de
(Preparation 1, 200 ng, 0.756

W®iobs/dssiet hyl pi peridin-4-one (0.093 nL, 0.7

sodium triacet oxyborohydride (208 ng, O. 9825%%@025@7
acetic acid (0.043 nL, O.7565pm0!) and

di chl oromethane (8 mL). Stir at roomtenperature
overnight. Dilute with 10 Xsfasplesr onet hane (5 nlL) and
wash twi ce with sodi um hydroxide (10 nL 1IN aq.).

Conbi ne the organic Iaé?rs and wash with saturated

eﬂzfa@;;l@sl Qa(EhIOIpﬂfBﬂm9-N- {t-noetleylpiperidimé slaminephohplihenzamide
f 4 r reduced pressure and concentrate to
))ness urlfy by fI ash chromat ography on a

Bi ot age(r) silic& rldge elutlng wth a 20/1 i

m xture of d|chlo EEF d Nammnlaln met hanol

to give the free baSg Of F nd 15 (239

ng, 87% . Dissolve the e3| in d| et her and

treat with ethereal hydrogen chlori de Tr| turate the

r esul Combing Q+chlord-#-flbioeN-(3-am@iopleenyilentantiie (Reepapnion d, 29 mg,

g S RO, AP RS 1°,

Gm&t’&iybo?ohﬁ&lde (708715,0,,(0398223143;3)1,), azen%%cidt{e 044.H), 0.756Rmbl@nd

9‘%‘%“ ‘{”&%E"‘“S Eg ’?Lglz%t a%éa%%] tFEPeIilt}ﬁetogel@gh'( d%ﬂlglze_w[ll 1),

dtdhiortbthing {5 hllflanddiwast tRickWith &M@ydr&)ﬂ:@e (1% n@? 1 *aq ). =
7.9 Hz, 111), 3.36 (bs,

omibine the opggnic lzyesszand vsh ?“%lﬁ?ﬁ“@i Ayueops 11@01((&@1 L. —Dm@ver

¢
'fgagnl_eé%%% ssull:f%%gﬁlter %n@el* r&ﬁ&d ﬁrgs!s'ﬁre aﬂ’@n&’éx‘tr%te‘i@ hﬁngss ?ﬁnfy by

glashochromatpgraphy gn aﬁlotgge@sﬂm oa@ndgateluvleg ynthta@%l rsm @ﬁ) n
g%m%%&ﬁé aftr 19 aﬂfﬂoﬁﬁ@ﬁ‘ﬁx@%@%@ﬁ@ E%é fise ‘81? §hg £ud 8011)1}30und

and triethyl am ne
Geng 829/ 3 lamaﬂ*mfbpws@ae n digthyd ether andreaiovidbetheren) hydrogen

G e oo Bl ol B 950001 e

selid B1 gn@p &B0°8% masrorestamp@ea base doi spray): mifz = @dﬂﬁhl) 'H

NGRSl G M6 ok 0 °F ot Gl . £ 24 R e,

B, (7ASH(t, VirtS2 Het 18D 7.08 @ids J+ 2 8tHr 8.3 (60 CH)I6)67 (dpkh7 8 iz, 1H),

SRl h e, Y Rty Tk I 58 BT ?%“1‘50”281

- mm;ms«s,fampz 82 N2(13 (Ko, ZEDE Dy @idpss 1 80 HZ) 25}, dw64Ra).

TR b proiea wfeRcligli dia'des 5%3%"%@%%695 o3

H; Dub, 9ejt7her (400 m.) and yvarmthe m xt ure under
ndd ABaSlina s spliBen b el e RO B o g EKne 02 6

(ZBRolykad trikthllafinel (156 MES3Y AinBD i dry THE (3 L) 400 Seopide!D-chloro-

| 4-fluorobenzoyl chloride (3.6 g, 18.6 mmol), under nitrogen, over 1 br., keeping the Tinass

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 MgSO,, 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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SR B i SRPL RS

met hyl t-butyl ether (160 nL) and dry under reduced

pressure at 50C overnight to obtain s

2- Chl oro-4-fluoro-N-(3-(1-methyl pi peridi n-4-yl am no) ph

eﬁyin},g;&g@gm de as a white powder (123 9, 76%¥u8otlozseor
Exanpl e T A

2- Chl oro A-fluoro-N-(3-(I-nmesiyl pi peridin-4-yl am no)ph

enyl ) benzam de funarate salt. 10 Fumaric acid (170

@gﬂorpllowo}vrdo Pysppasd the gedidl with metbplypwid ether (@00 ml) and warm the

ool 3t Cool S it Ry AT A yoborene

((I QOGBL)(@SI enetifyl Ehetpriodther 1250530) rHglter the. r@@iltmgiystalsprinse with

B fpi
aefatpimoalt Tiuczo-Hi(3-(d antthdpiptidied-ylaiin@phenyl ) Hdreamidy a4 ahite

are . fi hed with isopropanol (2 x 0.5 nL) and
3?‘("8?5(% ?gu‘r/e%%‘@ed pressure at 15 40C to give a white
solid (665ny, 100%vyi el d) These crystals (100 ny;

%e‘ﬁlflrlggxa? i ﬁsus-ﬁ\ﬁ-&ﬁ tE!rlwat il M?)Pﬂw})lw@mde

TiBarstd SgIENSi on becomss an orange honobgeneous sol ution
(afteyr about 5 mn.) and then fine crystals a.lcgiaar

( af t ef BB Feid(d7¢mg; 346 nﬂﬁpi)rw adds¢ o 3 wisprygion gf?2-Chilaserd-fluoro-

( (.l)

'wgt@ ylﬂﬁé}ﬂm bﬁ’éﬁyl)&n%ztﬁﬂe {fdettasesh Exhip quObomkng

washed wit nmL) "and dried under reduce

ér3§§§mlbmtlwp§rmolt( éllt)la’t lroemct@mms@m@ dhe wsp@ns@nmqa@d under

Pt o o P RS Al T
Wli"ﬁie{s‘ér Warhed with {soprg §oh.A D) lsad duigd whder reduced pressure at
%%ﬁ'b@%%;le%%ﬁ& sbli® (6698’ 100% Netlty. Mlee distats Fo0 Thd: 0 LNRASR) are

geseipeugied imwhter/(d mok g Stirrdd ateodny tepippetureli Aftet-Syhimnofstijrig,
gﬂ{ %%Pe%g%ﬁ ;B’Eélgies gﬁ h%ﬂ%e%o%t%eﬁe%ﬁ go%"?aﬁer about § iy, ) and then

I OXane

finc trysiale yplear(efiamapbutthini.). dBhe (iixQiieds post- a@maietﬂomnﬂgh)t.. The

and. he C . Bl ock
PP wpg hertd 1 i fadied iRl T af ficd g recucea
pietdureXo piveainiile campotulbasal puteowlgicwelid (Wendg 26% bietd). of
the title conpound (54 ng, 93% . Following a 30 salt
formation nmethod simlar to that described in Exanple

Engi/lpleg. %mgcgﬁ-tégiﬁloE@Ng&mcbyﬂSpmlfﬁgﬁ?ﬂm4&)Qethylpiperidjn-fl-
.U 4 560.7 ite soli 47 mg): np
BRI gengwpﬂﬁf’?h??rgébase ion spray): mlz =

Qﬁ@r L=

Combine 2-chloro-4-flnoro-N-(3-(1 -methylplpendm-4—ylammo)phenyl)benzam1de
dihydrochloride (Example 1, 48 mg, 0.134 mmol), dioxane (1 mL) and

cyclopropylearbonyl.chloride (0.013 mI, 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), 1H NVR (freebase, CDC13): 8.31 (bs, NNH), 7.76
(dd, J= 6.0 Hz, 8.6 Hz, 111), 7.61- 7.56 (in, 2H),

7.38 (t, J= 8.0 Hz, 11-1), 7.19 (dd, J= 2. 4 Hz, 8.3

7.09 (td, J = 2.4 Hz, 8.2 Hz,

?ﬁ’é‘ﬂ’%&a‘” 4.62 - 4.53 (in 111), 2. 80 E’Eg"ﬁ%’”“’&s“"
11.5 5 Hz, 2H) 2.20 (s, 3H).522.05 (td, J= 2.2 H,

12.1 He 2@ 1.83 -1.69 (bm 2H), 1.59 - 1.37 (bm
Fyhite splid (47mmg) imp 133460C; messgpectrun @@et@smionspiay): 767 5630.1

BRI s EDLL) SR IE ) O 0 1y, 8. i, 1),

Fotind7-56(m52H)1838 (4 = 8.0, 1), 78.978d, JH2.EXanhB &z31H), 7.09 (td, J

A f b . e P S T R s b .
Iﬁzzdfzﬁm 12126r(s,0081)/ 2.05 (eds= 2. F He, Ty CHb| 2W)HG83 1169 (bm\ NG5

a2 o A P TP 0 7 o L0 el 71,

cofalyeid Ralc ASoRCHHL OB FNODI-6I8HI0: a5 3336; HAN7HW, 878 oudd C, 57.16;

B_gS cﬁl de, 30 ng): mass spectrum (freebase, ion
a@) = 444.2 (M+l), H NWR (freebase, CDCl3):

29(bs N-H) 777(dd J—60Hz 8.8 Hz, 111)
7. 48 (bs, 1H),

Fﬁﬂmsle 38 QcPhJ&m*'rliqqro-N?(%@J w@btr@mczrb@nﬂm (lsmsthvhnpendm
i 9?513,323;@51@1“?& orﬁez Hz, 1H), 4.56 (tt, J=
.2 Hz, 121 Hz, 1H), -276(m 3H), 2.32 -
2.18 (m 5H), 2.06F(td J—21Hz 2.1 Hz, 211), 1.82
- 1.64 (bm 61-1), %54 20 1. 211). Analysis
cal cul ated for C24HZ3( 3021
6.07; N, 8.43. Found

C. 57.83; H,
Exarrple2 d 5,% 89. N 8. 36.
oyl ) Dl S s bt B ooy et ARG
M@, 011148 mgpai) grettshhnhtm doinpaiind 23 abadarpbld (recbist, 49 mg, 78%;
FB e A oo TR RS o
mm)éﬁmﬁase,aﬂl)algwmm%ﬁﬂ Ly 777 ek J&aﬁe H35838 IR, 119)/ 964 (d, /=
90 05 768 -0k (R IH0 ) bl 8.0 Hss 0 AP (o 12+ B
(131 7319r(ﬂw 2¥ Hz, 8882, 100) (A6l J=H. INYR 101111820 85,2.89 - 2.76 (m,
ﬁ?)cﬁ% 2.18 (%:,gﬁjszos(td J=2.1Hz, 12.1 Hz, 2H), 1.82 - 1.64 (bm, 6H), 1.54 -
1.32 (bm, 2H). Analysis calculated for CosHasCLFN30,-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)pbenyhbenzamide
dihydrochloride

F
@H& -
Using a method similar to Example 1, using 2-ch10ro-6-ﬂu0ro—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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NH), 7.38 - 7.32 (m 11-1), 7.24 (bs,18), 7.13 (t, J=
8.2 Hz, iN), 7.08 (td, J= 0.9 Hz, 8.5 Hz, 1H), 6.66
(dd, J= 2.0 Hz, 8.0 Hz, 1H), 6.41 (dd, J= 2.1 Hz, 8.0
.69 (bd, J= 7.9 Hz, iH), 3.35 (bs

?&’sﬁ’%—k’gﬁ‘.‘” 0 (bm 2H), 2.33 (s, 3H, 2.19 (btPC%%"“?Z%‘W
Hz, 21-1), 2.12 - 2.05 (bm -24),1.61-1.50 (bm 2|—|)
Anal yS|s calc'd for Cl9H23C13FN30: C, 52.49; H, 33;

Rpect g freghesen ipn spray)s 12723624 (M+Y3H NMRo(fizghase, Esmlﬁ: 241 (bs,

i“%"&’%‘ﬂ 1532,y T, 734 (o 1B, %13 0 T 8.2 H, IH), 7.08 (10, 7= 0.0 Ei,

Beria Rie. 66didybiT 2.0 4z08.0 dlz, FH), b.41 de—U‘H 2~1\ Hz8.0NHEGH),1 D69

(el % B o f LA ER P AR B D el e 1ot - 112

(2 2R 4R @05 bm30H), il 1. 500Bmn2H). )AmlysBalctiefot i t | e

GraeEEs S S U FoRe o e R0

(freebase, ion spray): mz 346.0 (M+1l), 1H NMR
freebas 13) 1 745-736
e NN IO T A G
mamclﬁoﬁ& (t J— 8.1 Hz, 2H), 6.66 (dd J= 1.4 Hz,
7.8 Hz, IM 6.40 (dd, J-20Hz 8.0 Hz, 111), 3.67

(bd, J= 8.1 Hz, 5 34 (bs, H) 2.83 (bd, J=11.0
Hz, 211), 2.32 ( 1E 2,18 bt J= 11.6 Hz, 211),
2.08 (bd, J=12.7 H, FH, (R 2H). Anal ysi s

calc'd for Cl9H23C1262 : B8, HHGS 54: N,
10 04. Found: C, 54.78; H 5.69; N, 9.78. 20 Exanple
Using a method similar to Example 1, using 2 6-d1ﬂu0ro-N—(3-

G A L B A O SN

Wsd ng;lte:aSOhél(fn@ba@Bﬁﬁ ey $3%:; (E)gdrquhbnﬂt: 4lisingy mp 198°C (dec); mass

%ﬁr epa HUBLY > igh (Sé‘aé%zfazm %W%ﬁ&mg Shase, CDGly);,7.55 (bs,

e 34biek 7 Eﬁs(na 1HD1,|7I;E (501 109 by BBPATR(A04 S0z, IRH6.99 (¢, J =

?# et Bl B TP AP s PR 00 B T 2 S R R 18D 460
(tidy £ lsaslfz, 1&}20;331)0(1)5 &I -Hg), 2:83%622' {110 II_IDQ,I‘QI—I7), %31_65 gH)Q 2J8 r(nbt, J=
e 0% 08 172l 1) 18 et e 2 el g
EBH,CLEMN- (B .G 34 5680, 5154; N, 90.0% Fodn® G84.74;H,.5.63; NEo.v6

2005/ 035499 PCT/ US2004/ 025607

Example 6. 2,4-Difluoro-N-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide
dihydrochloride

F
SRR
Using a method similar to Example 1, using 2,4-difluore-N-(3-

aminophenyl)benzamide (Preparﬁtion 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, /= 1.9 Hz, 1H), 7.05 (i, /= 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), 5.58
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.54 (bd, J= 8.1 Hz, IH), 3.27 (bs, NH), 2.73 (bd, J=
11.8 Hz, 211), 2.22 (s, 311), 2.07 (bt, J= 11.1 Hz,
211), 201(bd J =12.9 Hz, 2H), 1.50 -1.35 (m 2H).

5&(@5@%@ & uor o- N- (3- (I - met hyl pi peri di n-4-yl gﬂlﬂ%z)o%oéﬁﬁm
yl)benzam de 5 di hydrochlorkgle F/ FHHNHA FO
I\ / Ha Using a nethod simlar to Exanple 1, using
Ihdy J6-& ¥ Hel 1&%;3327!\@)6,3\7—}5;1& Aogide iy L) B &g 20, 382 G, 3H), 2.07 (bt, J =

TR0 90 20 O T

di hydrochl ori de 355 ng): np 257C (dec) mass 10

R %%f:}*s@"(’fﬁ%ﬁ‘% é@ﬂ Ryitoiphesdebbamidd
Eﬂ@éﬁﬁﬂm&tﬂ) 7.05 (t, J= 8. . 111), 6.69 (t, J=
8.2 Hz, 2H), 6 57 (dd, .J= 1. 4 FE 7.8 F17, 111), 6.33

(dd, J= 1.9 ﬁﬁ* 1), 3.59 (bd, J= 8.0 Hz,

111), 3.25 (bs N- 8, Hz, 211), 2.22

(s, 311), 2.06 (bt, b=1 %@?&@\1 R0 (bd, 1 =
)"

11.7 Hz, 2H), 1.50 -1.35 (m*211)>"15 Exanpl e 8.

2-Br Omn%hﬁﬁmﬁésxﬁﬁlaﬁw ]Etaﬁ@'lé P“uEln zm@ﬁnﬁ&b@mﬁyl ) benza
m de dr ochl ori de HC1 ot| o: Using a nethod

. @PHop YB N3 (Faeparation |5n§902n$>r1&$8ﬂm13g12@ the title compound

| (s}
% F«?R@%fggsﬁ%éﬁébé??% 9:% g@%?&ﬁ%@&dhﬁﬁhdt@ Ag): THp 23 237 ec% mass

ealigse, igB sgraxl Wd’r @ftlae HgtM@)sebaaq; a)s'c43 (bs,

L f ery_i ’ Z
TR 7 3RET R Bis 18670980~ 3 i PRS0 (UE 2 B, 6.57 (aq,
zﬂm Hz, MH@HQD, NB3HI, = A0 Hz, 8.1 Hiz=1H), B.59(bd, 7-58.04Fz, 1H), 3.25
v an/ t st 7 . vrot =

IR P B 1 18 bl 2855 2,258 spb%2 o6 Bl =14l e, 20 oa, 3
Hzl,1.771-12921-]l};,1.525—113510:;,251)40 (dd, J= 2.0 Hz, 8.1 Hz,

111), 3.68 (bd, J= 7.9 Hz, 1H), 3.38 - 3.29 (bm 111),
2.82 (bd, J=11.2 Hz, 211), 2.31 (s, 31-1),2.17 (bt, J=

Efar?pltiR., Z-Brbmo-Bf-(Gé(l{nbﬂhylﬁpézﬂhxgﬂyﬂamm@ﬁﬂehyl)ﬁmwmd& 47
&%%é—% dAnaI ysis calc'd for G 9H24Br C12N30. 0. 25H2C0.

HCl
HC1

\

Using a method similar to Example 1, using 2-bromo-N-(3-
aminophenyl)benzamide (Preparation 6, 304 mg, 1.044 mmo}) gives the title compound
as a white solid (free base 377 mg, 93%; diliydrochloride 395 mg): mp 192-3°C; mass
spectrum (free base, ion spray): m/z = 388.1 (M-+1), 'H NMR (free base, CDCL): 7.65 ~
7.60 (m, 2H), 7.57 (bs, N-H), 7.40 (td, J=1.1 Hz, 7.5 Hz, 1H), 7.31 (1d, /= 1.7 Hz, 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, J= 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, /= 12.9 Hz,
2H), 1.58 ~ 1.47 (m, 2H). Analysis calc’d for CioH4BrCLN30-0.25H,0: C, 49.00; H,
5.30; N, 9.02. Found: C, 49.11; H, 5.36; N, 8.69.
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5.30; N, 9.02. Found: C, 49.11; H, 5.36; N, 8.69. WO
2005/ 035499 PCT/ US2004/ 025607 -55 Exanple 9.

2- Chl oro- N- ( 3- (1- et hyl pi peri di n-4-yl anm no) phenyl ) benz
method simlar to Exanple 1, using 2-chloro-N-(3 5

am nophenyl ) benzam de (Prepa¥sation 7, 300 ng, 1.216

! le c ound as.a white soli, (free
w10t Qs o framsaapirgy Dot
amsdoctBagiet rum (free base ion spray): mz 344 O
(M+1l), 1H NMR (free base, CDC13): 7.75 (bs, NH),
7.73 (dd, J= 2.0 .3 Hz, 111), 7.46 - 7.34 (m
311), 7.25 (bt, J rr B 7.134t, J=8.1
Hz, 1H), 6.68 (dd, J 7.9 Hzl ®td), 6.40 (dd,
J= 2.0 Hz, 8.2 Hz, ‘i10911), 5. 67 ~ J= 7.7 Hz, 1H),

>3 Gl A b B ot LD, 2

aﬁmspﬂdnyl)&iﬂahndelmmuan 2800 lafg, 121t mmofyrives shestitRabmpound

e e e 1 Do iyeeersde 307 g 2065 mass
ﬁse'd’tﬁhﬁ tﬂpﬁéfb@wﬁioh Wmfz&o %ﬁ ogerwlﬂg%l lllml NP cﬁtea bése}’dlﬁﬂlgj" o)7@ (bs,

d h
B 1R 2o e st 4 (s D, b e 21 iz, T8,
n$3 aar2ghnid thrsm&mX%/r 3\&3&37 9 8] ﬁﬂpﬁ‘@@{’dd% .b%zbﬁm %@ Hz,

he tit

Prepar ati on Ives
!(c%)ﬂé e 35 7a75H'ét 1@4 3{% s3RP Gmeaflﬁée’z aldd, L7414z, E@h@ 32 (s,
ﬁqjﬂydm&,hjgln 9'@123% mcbm—%%%ﬁzgx{zfl%?s LEORA, DU

fTee base, 1on Y: 'mz = 394

ysés daledfor @Dﬁl@lst@ 0WFNE, 53.60;H), 5:98; §79.8d Found: T, 53.94;
7.55 (t, J= 7.5 Hz, 111), 7.45 (t, J= 7.5

'911%‘]1?'707. 34 (d, J

Example 10. 2-Trifluoromethoxy-N-(3-(1-methylpiperidin-4-ylamino)phenyl)benzamide

dihydrochloride

Proar

Using a method similar to Exarople 1, using 2-trifluoromethoxy-N-(3-
aminophenyl)benzamide (Prepafation 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, J=75Hz, 1H), 7.55 t,J="7.5 I-Iz, 1H), 745 (t,J=7.5Hz, 1H), 7.34 (d, J
= 8.0 Hz, 1I), 7.21 (bs, 1H), 7.13 (1, J= 8.0 Hz, 1), 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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= 8.0 Hz, 111), 7.2
1H) 6.68 (d,
3.67 (bd,

(bs, 111), 7.13 (t, J= 8.0 Hz,
= Hz, 111), 6.41 (d, J = 7.5 Hz, 1
, = Hz, 111), 3.38 - 3.28 (bm111),
J=9.5 H) 25 2.30 (s, 311), -
>4 52'%%99411) 1.58 -1.46 (bm 211). WD 20 Hggzseor
PCT/ U52004/ 025607 -56 Exannb@. 11.
2,6-Difluoro- N-(sé&rk N- net hy (1-net hyl pi peridin-4-
FE3mEple A L) BADiinte %@M@ﬂmﬂy@m@m@pw@w HO N\ HC

?I)Qnﬁﬁ{?h&ll)ﬁ EIJ- :% ar%hﬁ’or?hcenyfi% N- nmet hyl am no) pi peri di ne
(Preparation 5 11, 7 nmol )

di chl or onet hane (6 p r| (O 125 m., 1.535
mol) at O0C. Add 2, e mchl ori de (0. 048
m., 0.384 mmmol) neatFan@I c Jgrring for 1 hr.
Dilute with dichloronethane 5rrL) and wash with

sodi uarmige donedley-4@ON3minophenyl BN msthyl@uintipiperidine (Preparation

O b, M ot e R0 AL R VLB sl 155 mmo

Wﬂf Py, 6-diflsbrobinzoyteblogdea(®tiAs nllQ 06384 rinng) wat dndaodbyug

815, DL 1 ETOR G b

BlCD%q 2508 d) Ggmbing aiietorganrd‘lajterso dryrovthmagnssim Isalphaté, dilter

bl S RS e P GRS 10 e i B RS
eloﬁn@pjﬂay 20/1 adizture d@ithlofddidih an% lehﬁdoﬁiaeﬁxdéﬂﬁ@ol) to give the

1
5
1

"

7

Hz,
5

e gbonge B domsopnd hime 540 cFflopgng aap Forisigh gihbd similar

fb%h& dBsckibed thiHkample. I@Vdsdﬁb nﬂl-coﬂl dldzas a%'el?mﬁé’ohd'(% m ) 10ass

ot (s Dot Qnéﬁaﬁ gt 360. yw(lbni{ NR, (o bise i), 3.56 (b

iﬁ) P7'I214—271314)gf 2ﬁ>jamli JE8 2 Hz, lH) 7.00 (t, J= 82Hz 2H), 6.78 d,J-
21 met er|

-N-(3- (N net
50 Tis NG a8 b dna s Ha&é L R 63 AU AN R
ﬁH)'\WZ (s, B8, 2 %E'sﬂiling 99 W, 25/ 1.7l NE= %3 ) d

simlar to Exa usi ng 2-chfor o-4-¥1 uor oyl
chloride (0. 049 m., 0.384 nnDI) gives the title

sy 5 eSO o RN 7,

rap ree base,
yl)ﬁmlgcﬂp@yl)benzamlde dahydrochlonde

: HCl I
N N
our
1 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=376.1QVi+1), 'H NMR (free base, CDCl): 7.80 - 7.76 (m, 2H), 7.30 (bs, N-H), 7.22
- 7.18 (m, 2H), 7.09 (1d, 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
cale’d for CaoH,sClsFN30-0.25H,0: C, 53.53; H, 5.61; N, 9.36. Found: C, 53.19; H, 5.79;
N, 9.36..
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mz = 376.1(Mt1l), 'H NWR (free base, CDC13): 7.80 -
7.76 (m 2H), 7.30 (bs, NNH), 7.22 25 - 7.18 (m ZFD
7.09 (td, J = 2.4 Hz, 8.1 Hz, 111), 6.80 (d, J= 8.

%5?&%_93549§ 60 dd J= 2.1 Hz; 8.4 Hz, 111) Pé’gﬁ%ﬂﬂmzsam

111), 3 03 (bd, J= 11.0 Hz, 211)
311), 2.36 (s, 3H), 2.23 - 2715 (bn1 2H), 2.01 - 1.89
(bm 2H),1.76 (bd, J=12.0 Hz, 23J). Analysis calc'd
for C20HC13FN30. 0. 25H2C. C, 53.53; H, 5.61; N, 9.36.

TRl 15, 236 Bl '}E(??@Zme lﬁfggﬂeth%ﬁe%ﬁf 35499
Zfl)qm&omﬁﬁlﬂ}ﬂ)lvgmmﬂe(@h}(dwch@nﬂyl N- (| - met hyl pi peri di n- 4-

yl)am no) phenyl ) bgnzam de di hydrochl oride FF/ NNHO
HO F O/ N~5 Loa
| - et hyl - 4- (N-(3-a & no) pi peri di ne
ti hydrochl ori de Pr;parlgt f@jwce@ Mt 1. 094 mmol )
i n methanol (2 n1) onto % so¢col cartridge,
V ), .. .
obt & Tl AR DA, b3 el %ﬁ%@?“{?ﬁﬁ%‘%@fwﬂm@
dPrgpastinn 1D} mﬁo:hg,el ﬂ%enmcﬁlﬂ hethanob2oal) ogiola SOK cblm(mg
and de t he sol uti I 0
by, AR e ) ndif (e o bl b fedspotin
gieibiséd diolﬂceﬂh‘ﬁe ’fd drfrhelse) rlDrstZtﬁéld b iresﬂﬁhg)lifgﬂgﬁ o(l@n 8&52311@142 ml)
. 401, nea e a e

st idg B R e B o ke e ot the gfiucts anddd
Qkaie 1 (pdl)g Adani4; 6-&ﬂRIoro\4&bhz@m }:hloﬂié’(OQ)SWn{[h oam&) neat.
gﬁ@% M i n nethanagl ). Purj f%/gpfurther

7af BEAt A 5u§|f?f92 hyig Cpolip pmbiegt fGFIPETﬁ@Fﬁ ‘«Badé??é{qam?eSCX
BEmA (P ? Muﬁ'['ﬂﬁ@ Waiah) EIGR AN hdhi Q)\Mqﬁn{ehﬁn §. S PP BRther

of the itle conpound 86 ny, 620 Follomnn a salt
by feshrchamiainerenby Heigs 30/ Sriﬂll’&‘?“t @hapegm M pmonia in

Eﬂemaﬁomﬂmme fle ﬁas%fﬁﬁ 190 u,[e%&aa (g@al% mz'%j %&%ﬁﬂz&&m

mass spectrum ( ree base, 1on ray)

foppation methodsimilay te &Exampled gicptheditle compamgtns 2 Whiteipolid (99 mg):
g e g pdfin gl g i o7y B, R e

aseACDClsix ,7.411@@ NeH), 78y (bs, 3HRY- 10HY J =18 3 HE0l B, 6,80 — 678 Tin, 3HD),

S T 2B Pty Pt 157 Py G (93 Gt 2 s
114 2H) 2.81 (s, 3H), 2.38 (s, 3H), 2.28 —2.17 (bm, 2H), 2.06 — 1.92 (bm, 2H), 1.76 (bd,

fluoro-N(3-(N-nethyl-N(1-nethyl piperidin-
2)ar‘n no) phenyl ) benzam de di hydrochl ori de

Example 14. 2-Chloro-6-fluoro-N-(3-(N-methyl-N-(1-methylpiperidin-4-
ylamino)phenyl)benzamide dihydrochloride

H |
HCI
cl 0o 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 (Mi+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, J= 8.5 Hz, 1H), 6.80 (d, /= 8.1 Hz, 1H),
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H NHC CI ONHC 25 Using a nmethod simlar to
Exanpl e 13, using 2-chloro-6-fl uorobenzoyl chloride
(0.052 nL, 0.401 mol ) gives the title conmpound as a

W’Argo%,%g%bd (free base 100 ng, 73% di hydrof;&[/{?ézb&%zsam
10

rap 214-7C, mass spectrum (free base,
spray) MZ = 376 2 (M+l), -84 NWVR (free base CDClS)

¢£ - 7.32 214) 7 27 -
éf@)( #—?13H¥84Jﬁzslﬂi%2 i{éé(m: 1309 (bdyd= 605%2 ),2.82

BP0 20, 4 SRR B o
H)., Amlypis caleglaizd fqrigoH3GRENZ:08) 58158; H.I-GI0N19.8p. Fopad:)C,
1 2.41 3 2.33 -2.22 (bm 211
%3?%IL£%8?§'%§9’ (i 79F%bd J=11.9 Fh( 211). >
Anal ysi s calculated for C20l |1 zsC13FN3O C, 53.53; H

gl‘ gp 1 J;‘li 569 4 @6(2-%%%@9 4—fi‘?101'0b5e§zo%?ammd)phsen)?lgrmnI\BmPen%me_1 J

1'on
SarhBeyliR adithi-burgl -&m#luorobenzoylan1no)pheny|an1no)p|pen
di ne-1 - carboxyﬁlc aC|d t-butyl ester F gg N d 0O

Using a nethod s o Exaqple 1, using
1-t- butoxycarbon j e_(458 10 ng, 0.793
nmol ) gives the ti Ie frer 5 oound (288 ng, 97%

as an off-white fodm © ﬂﬁifpray) n z
= 446:2 (M1); IHNW (CIKHS) 7.81 {bs, H, 7.76

(dd J= 6.1 Hz, 8.4 Hz, |r?, 7.27 (bs, 111), 7.19 (dd,
J= 2.Usipga mgthad sipnilaciie Eytamp ell5uging 1-z}~hutoavcerbpnyl~4wendone (158

fip 7 mol g hy e 1o fosfRomuh 4Bl g sy phie tomm:

obsmspactepm (Bn5ray): 8121 446G (M) HHNW(CQllﬂlg) T8N (s NHE), 7.76

%‘éﬁ}* 6§ f%’ 8 4#73&%) ?nggg%hr{r? ]7;)%(%&, lHezg%%}-Izlllz)l 74538 7=

£0lz] Bl 709 (#1157 B35, B2(Fi, BED, 1612 (bl ANEZDIEDD6HS (Bbr 8.0
B Tef .08 B%9 QS04 48— 540 Do HH D 02 (ot, 7= 11.7 11, 201, 2.00 -

2.01 (bm, 2H), 1.46 (s, 9H), 1.71 — 1.54 (bm, 2H), 1.39 — 1.33 (bm, 2H).

Example 15. 2-Chloro-4-fluore-N-(3~(piperidin-4-ylamino)phenyl)benzamide
dihydrochloride

F
H H
N. N HC1
HCl
a 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 éther (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 cale’d
for C13H,CIsFN30-1.0H0: C, 49.28; H, 5.28; N, 9.58. Found: C, 49.15; H, 4.96; N,
9.56.
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a Ol / NHHA 20 Conmbine acetyl chloride (5 nL) and
dried nethanol (10 niL) at OC under a nitrogen
at nrosphere. Stir for 1 hr. at 0C. Add a solution of

& Fook/gashdsl Or 0- 4-
ﬁ?uor obenzoyl am no) phenyl am no) pi peri di ne-| - @SF’E%&";? /cl)zgﬁm

acid t-butyl ester (Preparatisgon 56, 72 ng, 0.161
mmol) in nethanol (2 nmL). Stir overnight. Concentrate
under reduced pressure. Triturate with diethyl ether

e e S T S
Jhgminojptiedylibenvandidesiibydeahboride f or

Cl SH21 CI 3FN30. 1. O420: C, 49.28; H, 5.28; N, 9.58.
Found: C, 49.15; ; 9. 56. WD 2005/ 035499

PCT/ US2004/ 02560759 kxamal eN16 HCl
2- Chl oro- N- (13- ( N- meet hyll - nmet hyl pi pemcdi n- 4-
yl) ani no) phenyl ) befzarfl de ydr scide NNHO Cl1 O

N HO nbin .y . -

2-chl ng_g e'@3"3&%9-hb@r(}m@émm%—ﬁwmm)mﬂm%nz
mol ) ° mdn%ﬁ%ﬁ%lﬁm(egg a%eméa’nd for n%l ’Eﬂeﬁ%gm (H?qg(ﬁog g%r?laldehyde
G 7689.78-192mB G2 3vsimpl). Stir at roem teyeneratwefe 48 mineCoalto 4%C.

A s e i B P mr, 90 nB) et AL ioBronBriag (e, 0.420
mmpdl). . StiStat roonnt tempeyamtesyvpmight. UC@icenteatanio glistnessCaMisselve ilwtresidue
3 , ' I t [ eSi 10 .i 1n: .
e 2 HRRS: of DR R 4ol BateiEt (R sl fodf hptiSiice
smﬂaqu hr}dﬂ@x iSei]‘mrat?j i oaggmic 1ayexarfd d_ijLﬁ)ver Sﬁ@ﬁl tsﬁhﬁsl.:ﬂ_lﬁ’t&. Filter
r gan er, an . over . magnesi s ate, Fi r..
A e Pl 3o b hof, SRR bt cbifiRiophy Ghre
fw.‘itaﬁ{ﬁﬂﬂl YhiX0m t hé Oﬂnhaﬂliy)g:ﬁhﬂﬁd 4d 2M b oﬁtaﬁ@fnétlhﬂi%dﬂdﬂﬁrevi.ﬂ% the free
i C r ane iain nmethanol_ to pravid
58 Of Pl e SR Bou § B P Fo o A Sl G5mation ssibsyt Smiar o
Eedrh1efl Roved theaitle ch@psmiia0h Wikt SsHd (83 file] Whitd 91idP mass spectrum
anple. | gives th t&tle cpnpound as a white solid
(5% T iopysPia 2 T 5552 Y- SR BRAE G besey EDCBSES (b N-ED,
$185 gdrl%l;famzﬂz, 735@12,21}21\4‘.4:2 ~FH7Rur, vae 9’9@&(&2 BRGE3)6.82 (ad,
7;,9 bs N-Hl)%) 7.6 égd, J=1.7 Hz .5 Hz, 1H),
F=45 Bz, 8.0z, 1), 637 dd, /=23 Ha, 8.4 Fz, 3H) 3139 (a5 3.9¢1831.7 H,
; =D 1 2. ,
15 2,90964 -1 IE R RS, 198 (136 2 28R 8510 Uhs ($572 28 e, 10,0 i,
2ty 1-834qd, J7* 39 Hzol21§ Hz, 2H)gl. @& (bdaf 2.0 HzpRH). sAnatysjs calc’d for

PR STEeR 5 67BN 2 0505 9. Fo

calc'd for C20H26CL3N30. 0. 25H2O0 C, 55.18; H, 6. 14,
Drantp1€ 7. SR NCE-REmbs1 N1 Frethpigehiaie26-

yl)amino)phenyl)benzamide dihydrochloride

Q\’TN N. HCl
Br O N HCl

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%,; dihydrochioride 73 mg): mp 196-
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Exanpl e 17.
2-Brono- N (3- (N-net hyl - N- (1- net hyl pi peri di n- 4-
yl ) am no) phenyl ) benzam de di hydrochloride | / N N HC
- ONHA 25 Using a nmethod sim}
%azﬁg%@sfﬂgédi% using 2-brono- N-(3- (1-nethyl pi peri gJSIZ&)iI()ZSﬁW
yl am no) phenyl ) benzam de di bgpdr ochl ori de (Exanpl e 8
100 ng, 217 mol ) gives the title conpound as

m,tn@%wmn{ fﬁ’e@éam@é SERY Xz =740%2 @y cg) basv,s
CBC I B8 Jor) P D B OISy AN 742 29006 (s WD, 6%

688 (i, L. 61&\/1?6(5&(@311%%7 3C5CH®) 1H)7 298 —(289, (bun=2H) 239 (bs,
g7 b 2o 7P ot Bp. 382 b 23] 178 88 i b
Aloalysiddalef ¢ fo2 Cad1sB1LBRO0EH,02(C;199.612 HY 9.6243S, 8.68 Faynd: C,
2.13 - 2.02 (b 211), 1.92 -1.78
%%%}ﬁg%ﬁﬁ,]g}%an -1.68 (bm .(2H)m 5 A21al ysis calc'd for
C20H26Br C12N30. 0. 5H2O0 C, 49.61; H, 5.62; N, 8 68.

gounf%ﬂff ot ﬁj%hl-%? Nj_{;ilicﬁ%‘%ﬁfﬂ’l lﬁ(]?gleﬁ;g}p g’?‘p‘grl di n- 4-

wb&:ﬂﬁgp@hpmmaeamma@o@ehydrochl oride / NNHC1 F
Usi a method simlar to Exanple 16,

using 2, 4-difluor (3-(1-

met hyl pi peri di n- 4- P en benzagp
di hydr ochl ori de ( ExRnplfe 0. 3&9 nmmol ) gi ves
the title conpound &s & vvh sol T{{ree base 79 ny,

92% _di hydrochl ori de 94 : 5-8C;, mass spectrum
(f r edJsingsametherhs @piaratyﬁxamﬁlz 16, us@a 231 difuenonNy3-f14 NVR

&Eﬁg@ Bﬁ'&ﬁ#ﬁ%ﬁ 191ed_%1)§§]z§19ﬁb e dihy 74 15;2&&42% Bi)s 6 ﬁ)o%ﬂ%
8239 mm ,gIVF:S e mle gompounas a sfMe) solid (B¢ Hade 791mg,792§6,m
%ég&roc%ﬁg 9% n%a 5%6 (lgglg‘lq')masg p%gtnt[% gfrc%aoagep Eﬁfls%g?}ikm/g" 840.3
Q1)L mmmﬁzeb@;@mmm%ﬁdz 3;1&:8 Hz N-1), 821H7§.12 (b, . 1H),
o yok s £y CAOR2IRL 3500 i, o gl g0
B P46 aB3i56 (b1 HY 2 0N-CBS(BmCLHNp2.81 fbs, 3H), 2.30 (bs, 3H), 2.09 (bt, J
=11.0 Hz, 2H), 1.92 - 1.78 (bm, 2H), 1.73 (bd, J= 11.0 Hz, 2H). Analysis calc’d for
CaoHasChLFaN;0: 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

RGP
?mjmw

Using a method similar to Example 16, using 4-(3-(2-chloro-4-
fluorobenzoylamino)phenylamino)piperidine-1-carboxylic acid #-butyl ester (Preparation
56, 165 mg, 0.368 mmol) gives the title free base compound (169 mg, 95%): mass
spectrum (ion spray): m/z = 462.2 (M+1). *H NMR (CDCls): 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 (1, /= 8.2 Hz, 1H), 7.13 (dd, J=2.3



10

15

20

25

fl uor obenzoyl am no) phenyl ) net hyl am no) pi peri di ne-1 -car

boxylic acid t-butyl ester FN\ NC Ol . NYO-r

O Using a nethod simlar to Exanple 16, using

47(76 Rivk/gssiddl Or 0-4 25 RCT/LS2004/025607
fl-.uor obenzoyl am no) phenyl am no) pi peri di ne-1| -car boxy

aC|d t-butyl ester (Preparatipn 56,165 ng, 0.368

ves the title free base conpound (169
Gon(s 5 100, 76k (Mo 2T 25 610 (b 50 F, 11D, 6.59 (4, /=

( —
3_%- ity 4 ASEVEH Cn ol 75 D= Pl 125 £ 98D, 2767 273
((m, 5133 1942 156, (bmMHY 148 (. 8H). J= 2.3 1 WD 2005/ 035499
PCT/ US2004/ 025607 -61- Hz, 8.6 Hz, 1H), 7.01 (td, J=
2.3 Hz, 8.2 Hz, IM 6.83 (bd, J= 8.0 Hz, 1H), 6.59
(Etdppld-19. 2-Chlddz-4-fiodo-Na(3 (Nﬁﬁﬁaﬁdﬂa—@-ﬁl)me&ylﬁﬁhio%nﬂ)bﬂ:ﬂzamide
.7%Tg:£,lthdJ— 3.8 Hz, 11.5 Hz, 111), 2.76 - 2.73 (m
YOOPFEMYY 56 (bm 411), 1.45 (s, 9H). 5 Exanple 19.
2- Chl or o- 4-f | uor o-

- (N-pi peridin-4-yl) I @m_no)ph nyI enzam de
di hydrochloride F \ m 0 Lg/ ~NH HC
Usi ng a nethod S|ml ¥ using

4- (N

{1 or SBER fag%‘%g%%fam&wmww-%twﬁgﬂoaq-ﬁe- I car
mhnmbemoﬂamﬂmyphw};ﬂe@&hﬁﬁo)pd:&mﬂ epabadtylio Acid T-hifyPesta,

DPpptiady S iﬁéwﬁﬁgﬁco e Ghpmpoindig st ph e solic

nidhMBeéthing Gobss, %332 1 (M ee]h-i)fsie @D@% '(71811 (bd, N-

Tgb0% W 17 o) Bt 648 1, 738 2. @@ﬂéﬁ”@% 9 (i, 299;7.00 (7

€.2/PHENE 1Y, 1 %%dﬁaﬂé%fﬁ ), G%Glédd],J 2211112F924H§,141) 3.68 —

QS?MSI)H)sﬂ; 395 Fom 10 B R0, 37 . 6oy 20 et

éﬁ})Anaﬁgﬁlc)ﬂ%"dsfo Hygélgf"ﬁgo &3 g@e@]ﬁ%ﬁ Q’_:’é;'l‘@@ﬁ?}.cf‘qund. C,
Foun 807 H’°5.75; N,

gzé@,}i@m 8250,

2- Chl oro-4-fluoro-N-(3-(1-ethyl piperidin-4-yl am no) phe

nyl ) benzam de di hydrochl oride N N
Example 20. 2-Chloro-4-fluoro-N-(3-(1-ethylpiperidin-4-ylamino)phenyl)benzamide

dihydrochloride
F
SacacN:

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, lon spray): m/z=1376.1 (M-+1); "THNMR (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, /= 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,/=7.2 Hz, 3H). '
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HC( Cd O1 / 1 HO 20 Using a nethod simlar to
Exanple 1, using 1-ethyl piperidin-4-one (0.102 nL,
0.756 mMmmol ) gives the title conpound as a white solid

ﬁrh%osr]@MgéO ) mass spectrum (free base,
ink = 376.1 (Mr1); 1H NMR (free base, CDClS;)Eb’@&?@M)OZSGO7

(bs, N-H) 7 76 (dd, J= 6. 16j:|z 8 7 Hz, 111) 7.21
1% 7.18 % J= 2.5 Hz, 8.3 25
Aapyp le 21 1%*0{1%01'0-3 ugrosN-(§- -mmpylplpm@a %xlﬁmng)?h@ybbwamlde

gihgdlggﬂorgdjel) 6.67 (bd, J= 8.0 Hz, 111), 6.40 (dd, J=
2.0 Hz, 8.1 Hz, 1H), 3.67 (bd, J= 8.0 Hz, 1M 3.39 -

3.29 (bm11), 2.% .85 (bra, 211), 2.42 (q, J= 7.2
Hz, 211), 2.16 - (

M ,1.55 -1.44 (bm
213),1.09 (t J=7.2H 11}@ 2@03@‘2{99
PCT/ US2004/ 025607  ¢i62 OExa 2 N
2- Chl oro-4-fluoro-N-(3-(1-propyl pi per\llg:gn%-yl am no) ph
enyl ) benzam de di hydrochloride F N N Cl O Nl HC

or ops Sre e RS Sl 8o B MR 1 dropVisiitgrome g L.
0./%6 wivol)ezive mmuleatompomd\ah htwhits edlid(26 262, 8996): 8884 spectrum

%8 RS R e DA et 0GR berel LBl 5 o vp,

1.90(dd)F= m}mmlsznmjzn%ﬂ,)f 20 19, ﬂ@tvleeﬁwezlﬁZHz,sst,

B 7ad 9558 mn Y Bal By a0 1 o i .6 B g g 1o,

6@91 de.F*@ OLEIB.0 11711}1,) 3. 637(3& J(=£i¢8 le—ua) Q. 3@L3 ﬁ mHm) 286

(ol 0.6 Per 880 33 -2 (o, 313 2,14 28 i Dy 130 ik o, 45D,

(ig@@ jbm}ﬂVBH} 56 -1.43 (bm 411), 0.89 (t, J=7.4
311). Exan'pl e 22.

2 ChI oro-4-fluoro-N-(3-(N-(1-propyl pi peridin-4-

Jlxia}ﬂﬂiéil\?{L%mﬂe@ahﬁ&xlﬁ.?ﬁm_mgﬁﬂp@e&ajﬁm- NNHI 4 O

yDmethylamino)phenyl}benzamide

\Q\H,N 1!1 '
U0

Cl 8 N\k HC1
dihydrochloride

Using a method similar to Example 16, using 2-chloro-4-fiuoro-N-(3-(1-

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 specirum (free base,
ion spray): m/z = 404.1 (M+1); "H NMR (free base, CDCl3): 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, /= 2.3 Hz, 8.2 Hz, 1H),
6.75 (d, /= 8.2 Hz, 1H), 6.51 (dd, J=2.1 Hz, 8.6 Hz, 1H), 3.54 (it, /= 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 (bgd, 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, 30).
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i s di hydrochloride Using a nethod simlar to Exanple
16, using 2-chloro-4-fluoro-N(3-(1-
propyl pi peri di n-4-yl am no) phenyl ) benzam de
oride (Exanple 21, 71 ngy, 0.153 '
PW&YO%&E@ conmpound as a whi te solid (43 ny, S:zwf‘r}gg%m
spectrum (free base, ion sm?,ay) mz = 404.1 (M1);
111 NMR (free base, CDC13): 7.87 (bs, N-H), 7.64 (dd
-@blorosﬁl-@um-N-iﬁN (120 -@@romfﬂyl-pwazmh‘i

Beanple 25.
Bﬁ‘g‘h@%ﬂ’%‘é‘?’ﬁﬂ)"‘l ;"’ﬁizld%hgh}bg?z% 8. 6 Hz 1|E\3/1 72. 5(391

(tt, J= 3. 111), 2.97 (bd, J=11.4 Hz,

2H), 2.73 (s ,§.27- .22 (m 2M 1.98 (bt,

J=11.7 Hz, , 3.8z, 12.5 Hz, 2H),
1.66 (bd, J=1%47 1.B1-4 4¥C(m 2H), 0.83 (t,
J= 7.4 Hz, 311). 25 WO“2005/ 035499 - 63-

PCT/ US2004/ 025607 Exanpl e 23.

2-Chl oro-4-fl uoro-l\l—(3-(|\|—(1-(2-(1-13, ropyl -1 H pyrazo
| - 4- N

yl ) et hyl) pi peri di n-4-yl) net hyl am no) p yl ) benzam de
FinrdinidRde 0 O I N HCL N di hydrochl oride Conbi ne

1- ro

ISOZZP pyI 2- hydroxyet hyl -1 H-pyrazol e (Preparation
birg -gogopyhathydraxmethylr iEepigdolniPreparaos 1042 g, 2399

| ‘?1%9@’ %ﬁ%@%&nﬁﬁ@ R 25 it 300U 10 Add Rt Bstlfony1

chivride (Jahdllelm imra pargltstir for 36 parRilwe with waser amtethyl hectate.
SRS LAYEL bl oG R o IS i SO O By

oncent &t
qrer Mjgsm, ahd tdrcanteitemteariox tTakea pdbomnsf, this Orvd8 i (55 mgpl

A7 by P el A e A B iR e
ﬂjﬁieﬂ:[winﬁna)ﬁhen?/ﬁb@ﬂamﬂe Hﬁ@dmhibﬂde (Eparhpis 39,08 mg rOkidB afneol),
0 Bt B B e e b s bbb e
(fvleini@t ttdilﬂ Wﬂﬂeﬁpémm @H lﬂmer ingles bitiad pluf.nConcentrate the

Itr hflas chrq t ogr aphy el
#r %;hfo aaflgﬁr ) SR oéﬁﬂa&g and
mmﬁmﬁbma D 1B &RANGE ]]hEb%lv%Qﬁd resi@;d ih dIdEt Bdr 8 h@it vithhthereal

treat et hereal, 15 hydrogen chloride. Trjturate

hyheeste lﬂen Jrigine e psuding ey withyathes 1q gige theitlg compound as an
df@ﬁﬁﬁé%ﬁd ﬁg so%)f 3¢ SRctBlh (ke @353% iasa 1@ @n/z HBSE] (M+1);
Spectrum (fr I on r;% (Mk)}

NMR (free base, DCI3) 7 79 (bs, N IPI) (dd 5.0 Hz 8 1 Hz, 1H), 7.35 (s,
1H), 7.29 (bs, 1H), 7.24 (s, 1), 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, J= 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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1H NWMR (free base, CDCl3): 7.79 (bs, NH), 7.78 (dd,
J=6.0 Hz, 8.7 Hz, 1H), 7.35 (s, 111), 7.29 (bs,
111), 7.24 (s, 1H), 7.23 - 7.18(m 214), 7.09 (td, J=

,2 Hz, 1H, 6.80 (bd, J= 7.8 Hz, 1
5"&%"&@3 ’3 Hz, 8.3 Hz, 111), 4.44 (septet, %@"é?‘zg"“&l%s,“‘”
20 3.69 - 3.60 (bm 1H) .68.11 (bd, J=11.0 Hz. 2H).
> b (s, 3H. 2,71 264 (bm 211). 2,60 - 2.55 (bra,

Baple 24.12-Chipror4-fluprer N-£34(1 ~m§th91@1pemdlgs4-zlymno

gﬁ%‘@ﬁ%@@%@%ﬂ%@@ﬂ%ﬁsam ei'Eﬁaﬁpr'é 22.H)' Yo

2-Chl oro-4-fluoro (ltl-rrethylplperldln4y|arrino)-4

- fluorophenyl)benz drochHoride FC1 Hi NNO .
(/ FKN~ HA  Under A0 e, stir a
m xture of 2-chloro-4-flgord 3-amyo-4 5

f1 uor ophenyl ) benzam de (Prepa'atFonEkﬁf 481 nmg, 1.7
mol ), 1-nethyl-4-piperidone (384 ny, .42 n, 3.4

ol ) Ynder gn et Ein%spﬁa:@ 3hen faikurd by 2-c}ﬂ9wdﬁﬂ@&on@tse§:ﬂﬂnam-

sieves 4A (1 q) 15 nmin. Add glacial acetic acj

. Sogopkgnylghenzagnde @’r@pmﬁ%ﬂi s hnget. g Ly eeipaidons (384

blgl @8 SIrO¥URALANNC. ai@ﬁofo%@%erﬂjﬁ e%g)“%ﬁhholﬂﬂaiawewa A (1 g)

reactl on to go overni g Pour reacti on m xture

fontl 5 min.hiid glecialapetioald 396 me, BAalwdsdhmmabe Affer hhr., add sodium
PRGBSl 40 iy, SIBOUE! Bkl sty For
&@Irmemn mixtiee intedbylacetpe 608umle, anduvash encqzm!ﬂi agpequsdVaOH (2N,

B8Ry SRE QIRHORCAPIRY o8BI sof RO deo o6

tdimm ueler tedawed pfessurd diurihed ini€othp msrda,ie 5] @omgtogﬁghﬁ on silica

{11 Gty O ikl G GRSt R i P E ) b e e pe of
#Etitle nmﬂpcama {443ehd)69% yAdhd). iCohreerethi prodtict 1d s Hce salt]chytchﬂselvmg
TSI o e e e T

plct ahezluse da@as Shfidsdbd: mdss Pedtdim fon ﬂm@B m/z 3502

“ﬁefsﬂgﬁ%q 0535‘14; o bR o gn G, 5 s 5% N Hebuma:
¢ 55275631@'1 3&)?;}179 é54@*f1 6539151)‘}{ M%Qﬁﬁb&éﬂ&lﬂ?ﬂ 64,110, 7.60(m,
_l_H};g@ﬁ(ddgH)I)( O i 27500 i, 3 i, 280, 86000, . 28866, 310,

dDi yas 3- (I -met hyl pi peridin-4-yl am no) - 4-
%Fuorg%%eny ehzam de hydrochl ori de

Example 25. 2,4-Difluoro-N-(3-(1-methylpiperidin-4-ylamino)-4-
fluorophenyhbenzamide hydrochloride

et

HCl

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 44 (1 g),

glacial acetic acid (306 mg, 0.3 mL, 5.1 mmol), sodinm ttiacetoxyborohydﬁde {900 mg,
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FFi NCHI / N F HCl1 Using a procedure simlar
Exanpl e 24 using 2, 4-dfluoro-N(3-am no-4 25
fl uorophenyl ) benzam de (Preparation 16, 452 ng, 1.7

RP®bous/ozkagset hyl - 4- pi peridone (384 ny, .42 mpedudoosnisso?
mol ), 1, 2-di chl oroet hane (15 nlL), powdered nol ecul ar

sieves 4A (1 9), gI acial acebic acid (306 ng, 0.3 ni,

Zb%ﬁs?@?b) gﬁt%gf# o acc%tﬁ%{;%oc%gg%%{d (2%4 q%ggqoy”%gd) and the title
Q‘J@h@bﬁl& Bfasd @(ﬁrdﬁ?@(ﬁl @f‘ayj b;@z t-iskh @ Qﬁﬁlﬁls( AB4 139,

70%.yi el-d) and t he oun mass spectrum (i on

W&Nsﬁffic 554, 54@1#& 55a al @,6%?0@1;1 5] 4&;.&536 N, 9.93;

c 54. 48" %@8 7%’” gﬁb?]m(i'ﬁ}ﬁlﬂ;ﬁ? @‘i" 15‘%%@

PE)A.BA(dd, DH, 2.98(6 30, 2.36(d, 2H), LOI( 2T 4H) 3. 74(m 1H),
3.62(d, 5 2H), 3.30(dd, 2H), 2.88(s, 3H), 2.36(d, 2H)
1.93(m 211) Exanple 26.
3‘3%@1@%6 Bl-MahﬂN{m(lhmbfhylmfehﬁhm*ﬂamin@)ﬁhﬁ@l)bﬁt?mﬂld& uty
%dlﬁ drochloride HH Ila HCL cl ~
8n ~met hyl -4-(3-am nophenyl am no) pi peri d| ne
triacetate (PreparatlonH18 46@ ny, 1 17 nmol ) and’

CH2Cl 2 (13 nL); ovaI eryl
chloride (135 L 1.0 nd stl oom
tenperature for 18 hr. Loa onto a cartridge

(mega bond el ut, Varian). Wash resin vv| mst hanol ,
t hen €bubme ﬂFmethyiM-@i-drﬂm@heMlmmm)plmdlﬁe triatdige G}reparaiion 18,

SRR T Tt 3P PR OHF TS0l O it Bloie
f(fEHShﬁﬁ al0p mrﬁolﬁ'ﬁ&t& at 9OROEHR gér@t‘hfé fol1 9/8C URad orkh 5 @lSCX

t he rified o 115 % i sol at ed eld
ﬁ@ﬂﬂ%ﬁ&‘iﬂl é@maﬂ W%IQSEI I I)%%'ﬁgewﬂwmm

i 8mEehid ik ABihdholl COMhieIP S akiy, gntf %oﬂéo;%ﬁh on silica gel, eluting
Concentrate in vacuo to provide the tit ud;

Tl Bt o 6V aN GG i methanoDgn CBl Chis Sy soombelt n vacuo.
T
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 cale’d
for Ci7H23CIN30O-0.1 Hy0O: 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
\QT% 8 m
CH,

A method similar to Example 26, using 4-fluorobenzoyl chloride, gives the title
compound as a white solid (127 mg): mass spectrum (fon spray): m/z = 328.1 {M+1);
Anal cale’d for CigHp3CIFNGO-0.1 H;0: Theory: C, 62.41; H, 6.39; N, 11.49. Found: C,
62.13; H, 6.55; N, 11.14. '
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Exanpl e 27.
4- Fl uoro- N- ( 3- (1- net hyl - pi peri di n-4-yl am no) phenyl ) ben
zam de hydrochloride \' I NNHC O1I1 / N CH3 25 A

phbRSeshds | ar to Exanple 26, using 4-fluor OQ%’?E]Q%{)IOMOZSGM
chloride, gives the title conpound as a whi

(127 ng): mass spectrum (ionggpray): mz = 328.1
(Mt1l); Anal calc'd for C19H23CI FN30. 0.1 H2O Theory:
C, 62.41; H 6.39; N, 11.49. Found: C, 62.13; H,

a&’%?r‘.ﬁfee%z : etbropdfe ¥ 900! DRI Rp bl K 5RA05) DR G chrbox ifide

Qydtooldpogeane- N- ( 3- ( 1- net hyl - pi peri di n- 4-yl am no) phenyl

) car boxam de hydrochloride NN~ HCL O 1 / NCH5 A
method simlar t anpl e 26, i ng
cycl opr opanecar bony Qr e i thegefitle

ol i

conmpound as a white [ o@ ng)|: Ss spectrum (ion
spray): mz = 274.1 PI\/H), Anal - or
Cl16H24CI N30. 1.0 H2G Theory: C, 58.62; H~ 7.99; N,

12. 82 figtiaSkinlarto Bharhic 26} usthgQfiolopahleafiony AHI GBI RHGR the

ﬂﬂmlﬁwmmaﬁ awhite FRIIHSP ms): sesss wRepirn Gomparsn) i ETR MM D;
2/ S’ d?df@ég-ﬁ%l%of@ 15Y0) 'I'he@i; C, 58.42; /1{,%93NP1218?2 MRdnd: C,

simlar to , using met hyl’ benzoyl chl ori de,
AdAdsH: H@0:N. 123 conpound as a white solid (32 m):
mass spectrum (ion spray): mz = 324.2 (Mtl); 1H is
NVR 8 (DMSO, ppm) 10.02 (s, 1H), 7.37 (m 1H), 7.25
(Brample)29. 2-MethyHN-(3(I=mgthyl-pig@idin-Hylamirmopheng)@pzamide J =

}y%t%méew 6.34 (d, J = 8.4 Hz, 1H), 5.76 (m 1H),
: m 211), 3.11 (bs 211), 2.71 (s, 311), 2.36

(s, 3H), 2.29 (a > 205(m2H)170(m2H)
Exanpl e 30.

N- (3- (1- Met hyl - enyiﬂﬂsom cot | nam
ide \ ( N\ N o c

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); "
NMR & (DMSO, ppm) 10.02 (s, 1H), 7.37 (m, 1H), 7.25 (m, 4H), 7.02 (1, T =8.1, 16.1
Hz, 1H), 6.82 (d, J="17.7 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 (5, 3H), 2.29 (s, 1H), 2.05 (m, 2H), 1.70 (m, 2H)

Examptle 30. N-(3-(1-Methyl-piperidin-4-ylamino)phenyl)isonicotinamide

Q{( |

I = H

x N N
oL

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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20 A nethod simlar to Exanple 26, but not making the
HCl salt, using isonicotinyl chloride, gives the
title corrpound as a yellow oil (30 ng): mass spectrum
): mz 310.0 (M+1l). WD 2005/ 0354
(38%? ) 025607 - 67 Exanpl e 31. Ferrosmyser
2, 6-Dichl oro-N-(3-(I-nethyl -gu.peridin-4-yl am no) phenyl
benzam de hydrochloride O NNHCL ClL O/ N, CH3 A
#I3 5 hf-Dighlore NeBelipmethyl @1peu§mﬁbylamm0)phenyl)benza1mde
hyfsdllorigh or obenzoyl chloride, gives the 5 title
conpound as a white solid (174 ng): mass spectrum (i on
spray): mz = 37 - 1); '"H NWR 8 (DVMSO, ppm 10.45
(s, 1H), 7.52 ( 1), H7 22(nH 2H), H®5 (t, J= 8.1,
16.1 Hz, 1H), 6 <8 ), 6.38 (d, j--
8.1 H/, 1M 5.84 ,—.1 .40 (m 2H),
3.17 (bs, 2H), 2.7 (& 31 \C]I_tl) 2.06 (m
2H),1.69 (m 2H). 10 Exanple 32
N- ( 3-A Imetifotl l@iﬁﬂaptmfan@lmuszﬁ b-diRhRRsbeN o)1 aﬁéﬁdef FIARR: -

S L Pk G e e
T e

Bprldh)6.7¢ @ 2=38.1378 1&1),16538(@@7 8.1'H4, mm«@m 0 Hz, IH), 3.40

‘E‘mﬂ@‘ﬁ@i(ﬁ%’}%ﬂﬁi@ (g2 c@ﬁ@i@@ww 04

6.37 (d, J=7.7 Hz, 5.81 (d, J= 7.3 Hz,

%ﬁ'&ﬂé? d\é@ ‘T] l%ﬁé?l— 1Reri7din iﬁ%%%he&@( %?l%orz gtgylgbehzalmde

HpdRichloride N-(3 (1-met hyl - pi peri di n- 4-yl ami no) phenyl ) - 2-
trifluoronethyl- 2 Oclgenzam de hydrochloride F / CF3

T Ygtas

A method similar to Example 26, using 2~triﬂuoromethylbenzoy1 chloride, gives

the title compound as a white solid (147 mg): mass spectrum (ion spray): m/z = 378.1
(M+1); 'H NMR § (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, /= 7.7 Hz, 1H), 6.37 (d, J= 7.7 Hz, 1H), 5.81 (d, /= 7.3 Hz,
1H), 3.40 (m, 2H), 3.16 (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-methyi-piperidin-4-ylamino)phenyl)-2-trifluoromethyl-
benzamide hydrochloride

__CF,
- H HCI
N. N
SORQ
“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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N
4-fluoro-2-trifluoronethyl benzoyl chloride, gives the
title conpound as a white solid (174 ng): mass
W%g bgghs(gl on spray): WO 2005/ 035499 PCT/ US2 %)

68 Mz = 396.1 (M1); Anal calc'd for Petfuzibiicr
CZoH22C1F4N30 0. 5 H2O: Theor%s-c 54.49; H, 5. 26 N,

Found: C, 88:. H 5.56; N 9.89. Exanp
zn/e *@%M%) fexslf(a.lﬁa@ﬁm@mmw 0.5 et Tbﬁcm'il ;5#)49 1, 5.26;
q.qnggg) %@ml@@@r@ga@ sge;hy drgechl oride A H HCL Ol
Di'ssol ve

2, 6 d| chI or o- N- (3- (1- net hyl - pi peri di n-4-yl anmi no) phenyl

Khe isde 1 QL (B> 16 , 0.40
B G e s SO
aimjsﬁp@nﬁfbbeumamidhw&bﬁdei on (600 L), and stir the
reaction for 0.5 h Adj ust the 10 solution to pH =5
by the addition ¢@f ggetic aci d (&Qd SOdI Fln}a

cyanobor ohydri de : |r Ehetion for
an additional 18 g CX cartridge -
(mega bond elut, & 3 thie rgsin with

met hanol, then renove the product wth

NH3I met hanol . Dissolve the result] ng oil (153 , 98%
i sol aldtoyE &+ Crfichiorodbting rieethylaertidiert-yleminmpiynyfipenzamide

PGdrodloRdeBihrtple §I‘ d 6§ 9:%', 6.2b Surhd1inSPhH b RRmatoL" Qﬂﬂrhn excess of

tenperature for 15 m n. Concentrate in vacuo

PPBdqeeous fiermaldehysic @dﬁ@@ﬁﬁ@ uﬁhssd stprdlot neammo(l ifar®. SSlp‘r dyljust the

Pifiogiodtir §1¥ MeabiiaPPoaEicieio T KRy PRngbariydids (109 me,
phckst;tltht’ﬂemmfﬁen aﬂ&ﬂa&rmt 18 . iIcbad bnto alSH BCR chiGidge Kinegaltond
quﬁm ,Q_%%s}m ﬂeelreﬁgtmﬁ |meglz[\aﬁxgt %ﬁpf){gra(%%@;{l)rgdu%ﬂhﬁtﬁ M
NHs/methanol. Dissolve the resulting oil (153 mg, 98% isolated yield) in methanol, add
NH4C1 (20.9 mg, 1 eq) as a solid, and sonicate the solution at room temperature for 15

NOIl / CH3 Anethod simlar to Exanple 26, using
f
t

min. Concentrate in vacuo to provide the title compound: mass spectrum (ion spray): m/z
=392.3 (M+1); mp 164.2°C.

Exlample 35. 4-Fluoro-N-(3-(methyl-(1-methyl-piperidin-4-yl)-amino)phenyl)benzamide
hydrochloride

F
@\’rﬂ T
N. N.
CH,
A method similar to Example 34, using 4-fluoro-N-(3-(1-methyl-piperidin-4-

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)phenylybenzamide
hydrochloride |
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yl am no) phenyl ) benzam de hydrochl ori de (Exanple 27 ),
gives the title conpound as a white solid (102 ng):
mass spectrum (ion spray): ink = 342.4 (Mtl); np
W6 2b5j03549» Exanpl e 36, PCT{US2004/025607
2- Met hyl - N- (3- (et hyl - ( 1- net hyl - pi peri di n-4-yl)-am no)
phenyl ) benzani de hydr ochl 0F69€le WO 2005/ 035499
PCT/ US2004/ 025607 69 C}{a NHC OI1 / NC93 A

e 34,

method simlar t u
yI ﬁ)l per| dli,ﬂr’]1 4. HA
3 i e (Exanple 39),

2-methyl -N-(3-(1
yl am no) phenyl ) be
gives the title conpoyg d V\,hte-_[\80|ld(25 ny) :
mass spectrum (ion spray): mz CACHMVL) ; rap

82. 4C, Ex I :

a- FI duPEbRS paerieuirmple Bnising -meipkN GIrmetyl-piogsiding)
Mﬁﬂ@?@m@hbéxﬁmﬁd@ QKI&H&I] Hide (hﬁﬁﬂ@%%egms%@ Atk wnhﬁ&%nfas/ a

simlar to
white splid (7§ nag)fmeﬁgrsgecmnilqnlspm m BPpe (Vi mp gl
yl am no) phenyl)-2-trif | uoronethyl-benzam de
hydr ochl ori de S‘B nple 33), gives the title conpound
Bxgmalodfl; thFaespNi(3-(methyig)-mefhwbpipetidin tribrantinopheyhay)

@%Oéo?lééﬁ-b%#%}&%myw o] pefrglcdl EXZHS: )e g?n no) phenyl %

)
-trifluoronethyF zam de B?%jrochl oride / CF3 T
\' I N\ NHO O imlatcito Exanple

34, using N (3-(1- N pBnjd

yl am no) phenyl ) - 2-tri flguor .@ yl -|lbenzam de

hydrochl ori de (Exanple 32) i ves the tam,l e conpound
as a white solid (125 mass spectrum (ion spray):
m z Arggbodgrs ]‘_t’) Xﬁaﬁp]ngé wingzicfluoro-N-(3- -(1-methyl-piperidin-4-

ylamino)phenyl)-2-trifluoromethyl-benzamide hydrochloride (Example 33), gives the title

r‘f‘

compound as a white solid (114 mg): mass spectrum (ion spray): m/z = 410.4 (M-+1); mp
113.8°C.

Example 38. N-(3-(Methyl-(1 —methyl—piperidjn-4-y1)-amino)phenyl)—Z-triﬂuoromethyl—
benzamide hydrochloride

CF,
@rﬁ Iy HCI
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 (fon spray): m/z = 392.4 (M+1); mp
84.5°C.

Preparation 58. (28,48)-4-(3-(2-Chloro-4-fluoro-benzoylamino)-phenylamino)-2-methyl-
piperidine-1-carboxylic acid ferz-butyl ester
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Preparati on 58.

(2S,4S)-4-(3-(2-Chl oro-4-fl uoro-benzoyl am no) - phenyl am
i no) - 2-net hyl - piperidine-I-carboxylic acid tert-Butyl
856 8405 M¥2465005/ 035499 PCTI US2004/ 025607 - 70- pErRisadh/ozseor
HN N' ONO Dissol ve

N- ( 3-am no- phenyl ) - 2-chl or o- 440t | uor o- benzam de
(Preparation 1, 200 ng, 0.756 nmol) and

(2S)-2-nethyl -4-0 { peridine-I-carboxylic acid
tert-butyl ester 0.756 mml) in
tetrahydrofuran (5 ). Adda tlc acid (52 L, 0.907
nunol ) 5 and sodi untt rire [ (@i de (192 nm,
0.907 mmol ) and stir at er gture for 18 hr.

Heat the reaction to 45C 4 | NS?{FJ reaction
to roomtenperature and load onto anl SCX™olum wth

met hanol . Wash the columm with nethardl, flush with 2M
anmoni a in nmethanol, and concentrate in vacuo. Purify
by colllissalve b @F@lﬁing-pw-}(hl@%ﬂﬁ%@bémm& (Preparatlon 1,200

ﬁpoun@}?ﬁ%ﬂg )(_?[%)925%’5%’? #g%"ﬁ”(? ﬂéig ﬁﬁr% W%f a&’éief’ frle’u'ﬁyl ester

(wnmg, 0. Hshmol) B DSl FurRP (D mi/ Z)) Zaﬁid(a%tto?a!aﬁd (57 };200 6% mmol)

fF'ﬁ‘ socguxa @aegoxyyor@ydgiqqz(lé%_m 0. 9{)72@nol@ ayd Stieipt rogmggnpmture for
?k b) Heal ﬂflzzeéc% tolddpe 50&4219 bl ﬂlweﬁct%nqggéo@(teég%mm%e £ load

?glaﬂng‘—?‘i?{ wmamtb mqﬂ(apez 5 W ﬂg’-qomﬁyme@mpd;ﬂm}a it 2
|aﬁﬂdﬁ9a)m B{éﬁﬁﬂ$12 and%ﬂ&ﬁﬁhtg ?ff 1%95 Oﬁmf?ﬁir goqmﬁu chromaiograpkpy

_@@? @mﬂﬂl}’é @:e(aze/mam) ) ﬁelﬁllﬁbmg (et yaf\thatitl@mpotueh yWass
Bl (BB S0, R R oy KRS BANRIC B 16 21 720
tHEl) et se(m, 1H), L0, (mAdH), 5 10qi UBA 2.6 Bl pm)gks 40k, or= glg H'zlﬁ% 4.20

Wt &g pn 1820 b Bapolinn el cmubds @k, P47 6.

9ED,N2 (m, 4HMash the colum w th nmethanol, flush with
2M anmoni a i n met hanol, and concentrate in

Example 39. 2-Chloro-4-fluoro-N-((28,4S)-3-(2-methyl-piperidin-4-ylamino)-phenyl)-
benzamide hydrochloride

O
HCl
H
Cl IiN NJ e, “‘\\‘
U

Dissolve (28,45)-4-~(3-(2-chloro-4-fluoro-benzoylamino)-phenylamino)-2-methyl-
piperidine-1-carboxylic acid fers-butyl ester (Preparation 58, 137 mg, 0.296 mmol) in
toluene (10 mL). Add p-toluenesulfonyl chloride (152 mg, 0.798 mmol) and heat to 100
°C for 2hr. Cool to room temperature and load onto an SCX column with methanol.
Wash the column with methanol, flush with 2M ammeonia in methanol, and concentrate iz
vacuo. Purify by column chromatography (0%-15% 2 M NHj in methanol/CH,Cly) to |
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vacuo. Purify by columm chromat ography (0% 15% 2 M NH3
i n nmethanol / CH2C12) to WD 2005/ 035499
PCT/ US2004/ 025607 -71 yield an oil. Make the

Mssegdsspoi de salt by sonication with one eqyj
of ammoni um chl oride.di ssol ved i n net hanol tblgi’/;i/}{s,zg%oz%m

75 ng (649% of the title conppund. Mass spectrum (ion
spray):. mz =362.1 (Ml ); ITHNVR 8 (D20/DA, ppm 7.78
ield angil. Makpghe hydrociiqyide salthy spnicatipa with-pne eqgivalpnt opgmmonivm

Suffo sy By Wy 75 mg 00 ol e e
BAcrumIiBODLaN): nﬂ%ﬂ@zﬂ vre5; ‘Hmw{mmzomn pPIpYl7.78 6, BE57.49
SRy B 7 o 4 B 2D PR 18 0 1 1. 2.5 (D,

e)45r(ﬁe mﬂb,ﬁ:z@{ﬁt LMy Los ggnmyl;rtme (Y2 C /30 @] 1), E65 (h, 1B, 1.20
sol ve .
ch’rﬁ %ﬁ@ﬁ%w&%@@%ﬁg -3-(2- et hyl - pi peri di n-4-vyl

am no) - phenyl ) - benzam de hydrochl ori de (Exanple 39,

50 , 0.125 mmpl ) in nethanol (5 pL)... Add acetic
BEpED 49, BICHGT S A S sk iy s phenyl)4-
Elaioakarpiiehydshlctide 8 g, 0.188 nmol). Cool to OC
and add 37% formal dehyde (11.2 pL, 0.138 mmol). Warm
to room 15 tenperature and stir for 18 hr. Add
aqueous saturated's bi car bonat e and

di chl or onet hane. Se e @ ganic |layer and extract
aqueous wi th di chl or ofret ffane HCP 25 nL). Conbi ne

organi c extracts, dryci( MR ), t ~and concentrate
in vacuo. Purify by colu orra ogrlaphy (0% 10% 2M
NH3 i n nethanol / CH2C12) to w.efd an o, Mike the

hydrochl ori de salt by sonication with one equival ent

of anRisselve?-chibror4-HeoretNs€¥.¢eB-Pomethyhpipéridirotl-ylaming)ahenyl)-

B YR ol G . SO PRI I ARG g

beefic adid (22 7L, 9B 76 mm@)fbYlowd Hybsofiium &hdghorchy8iide (| B mg, 0.188

111), 3.82 1 48 1 .1 in, 1),

il (ﬁf@?ﬂé"@zﬁné 3&% %7,%3’@1@?1%%‘11 g 12%3 %ﬁﬁ%@%ﬁ‘%@)@? to room
fetdpkratuke 471 diFor YBMhr. AdPdubshs sditrafeddolitm bikdBonat@laRd

91-4C. 25 Preparation_ 59. .

gishlorpmyethane. 3Sqparats rggnis. laver PRAPYBiaRenys st dishlogpreethang i x
DO 2CoMBiab Yien b BEFACA 8}7(10{' 9@@%&1 defll BfedefirdtE M v, Yurity
ester W 2005035499 PCT USZ004] 025607 = 70-

by columm chromatography (0%-10% 2M NH3 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); "H NMR & (D,O/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, J= 6.3 Hz, 3H); mp 91-4°C.

Preparation 59. (2R,4R)—4»-(3-(2—Ch10ro-4—f}uoro—benzoylamjno)—phenylamino)—2—

methyl-piperidine-1-carboxylic acid tert-butyl ester
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F\ 1 Od HV HNOJc:~ O Dissolve
N- ( 3- am no- phenyl ) - 2-chl oro-4-fl uoro- benzam de
(Preparation 1, 200 ng, 0.756 nmol) and
WodmanddRbhy! - 4- oxo- pi peri di ne-1 - carboxylic 3&}ds2004/025607
tert-butyl ester (161 ng, 0.756 mmol) in
tetrahydrofuran (5 nL). Add &getic acid (52 p.1, 0.907
nmol ) 5 and sodi umtriacet oxyborohydri de (192 ng,
0.907 mmol ) and St at roomtenperature for 18 hr.
Heat the reaction U5Cof or 4 hr. Cool the reaction
to roomtenperaturefand Ioad onto an SCX columm with
met hanol . Wash the €blH A U petanol , flush with 2M
amoni a i n net hanol, and e in vacua. Purify
by col um chromat ography % ?Hﬁ
acet ate/ hexane) to yield 80rrg(23°/<) e title
corrpound mass 10 spectrum (i on spray) nil z —462 4
I\/H) 1H NVMR S ((CDC g“ﬂ (m 214),
P‘Sf?;l"‘fhﬁ(-”fﬂl}O'PhFﬂli]@r t orﬁﬂuorosbemﬂ% (Paepamﬁen ﬂ+z200
2‘% 0656 B cY) and 7218)-F sty 1- m?ﬁpmémgge-ﬁ%bg)@hc alé_il)d%t b1 ester

, 3.67 (bs, 111), 3.
(( f mga)o 76 o) etebugrommaits og) Adﬂi@):eﬁcwdﬁ%mdpﬂéwmmol)

B o b0 €524 00y B A SRS Bt o
(8 hieiNHeat I’.hcswhmeto r:1|5°C for j hr. Cool the reac’uon to room temperatute and load
2R, s (3- (25 I O-

R PCEcgRt S Bl e Bl vﬂef&%‘faﬁ%éﬁ
Qﬂmmma(lﬁ’h:&ﬂm@ﬂ mﬂmoﬁ&nhétafh Wgyo. (P bymﬁzim throm&tography
AL r ey RSP ERAYoB etd e
rs@&ﬂixﬁﬂim%e\a&yﬁ@z ),dmmnsgﬁﬂcg%ﬁﬁwm@hz ,7.20
net hanol he co umh wi th nethanol”,” flus
£ Hbkrbrt$ 60 DB hEnditD, &R Sndentiz.d#B, 4.4 (dw}ic @a% HZ 1H),
r@e@k% (1)1%?)’ 3R9 &xﬂgﬁi)c%ﬁm Agy §Eh§m1(ﬁ%’ %@%(‘{:%M}HH? 65 {n, 2H), 1.47
Iﬁ%f@%dkﬂ'foﬁ%dﬁ)sal t by sonication with one eqw val ent
of amoni um 25 chl ori de di ssolved in nmethanol to yield

ng (399 of the title conpound: mass WO 2005/ 035499
Eganpls #0020 RB6HFluoro-N-((2R,4R)-3-(2-methyl-piperidin-4-ylamino)-phenyl)-

benzamide hydrochloride

o .
HCl g

UG

Dissolve (2R 4R)-4~(3-(2-chloro-4-fluoro-benzoylamino)-phenylamino)-2-methyl-
piperi&ine-l-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 wrth methanol. Wash
the column with methanol, flush with 2M ammonia in methanol, and concentrate in
vacuo. Purify by column chromatography (0%-10% 2M NHj; in methanol/CHzCly) 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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-73 spectrum (ion spray): mz =362.1 (Mtl); "HNWR S

(D20/DCl, ppm) 7.78 (s, 11-1), 7.49 (m 311), 7.21

(t, J= 9.0 Hz, 18.0 Hz, 211), 7.07 (t, J—9OHZ 18.0

%2035],@5 383(|n 111), 3.45 (m 1H), psn(fh 0400256077
298 (m 1H) , 2.18 (m 211, 1.80 (m ) TR Nsonges

(m IM 1.20 (d, J= 6.6 Hz,-783H); np 182-5C. 5 Exanple

4

zrziégmr(iﬁnm(am Ry Z73623- (M 1 8 RS (D2 QIS bt - 28 (3 1R a9
O BIETS ke F=ofd on@Aen2aNIAR MY SEH. Vel i, Te), 455%m, 11,

ssol've

345t (o 118), 3:201(mo 1 1), &%((ﬂRlHR)é A8 ﬁl(ngzm)aa FQ tm*g‘m‘fgﬂ '(ni,l-14rl)y1-20
enzam de hydrochl ori de anmpl e
ﬁigl§ggﬁ%hﬁ%y6;§8%%5¢ in nmethanol (5 nL). Add acetic

aC|d (13 L, O 225 mol ) foll owed by sodi um

SYERSRIORIL IS (B bl . 113, mobde, oot ke A0 A

mmmyﬁéﬁéﬁﬁhﬁyﬁb@mﬁﬁcfor 18 hr. Add aqueous saturated
sodi um bi car bonat e _and di chl oronet hane. Separate

organic layer and e t aqueous wi th dichl oronet hane
(2 x 15 25 nm.). Co g organi c extracts, dry
(MS™), filter, and c-nc ntﬂatqiln vacuo. Purify by
col um chr omat ography FOTRL 0%
met hanol / CH2A 2) to yield a .
hydrochl ori de salt by sonicatfon w h‘bne equi val ent

of anpREHED. Eﬂlbﬁu ﬂﬁorgl}ﬁ?@k\mﬁ-s (E-Ehe%ri B@Eﬁ&mhoyléi:hﬁb)‘iphenyl)-
21rrg(6/<) of the title conp MBSS “spect rum

bpnzaspide hmrzchlawaﬁaamhﬁ 30@& 9@@5 se]) ingnetheaph(s 3Add

RSBt sl LR R s RO

Bmﬁdl)J a;ccmﬂ N—d"d}aﬂ& bl 375 ifamiaiddiyde €6.7 L).,-00e9326061. Word tdftom

n_e (Pr epar at | nrlégénééiéugﬂggﬁqgﬁ’?d@%%wwme and

chﬁl'ofﬂnﬁéﬂﬁﬁ§ $e§aaf£¥3 orgafic REAandbxtract aqueous with dichloromethane (2 x
25 mL). Combine organic extracts, dry (MgSOy), filter, and concentrate in vacuo. Purify
by column chromatography (0%-10% 2M NH; in methanol/CH>Cly) to yield an oil. Make

- the hydrochloride salt by sonication with one equivalent of ammonium chioride 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
\Q\WH'F'H
N N

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 br. 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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re flux for 2 hr. Partition the reaction mxture
bet ween et hyl acetate and saturated saturated aqueous
NaCl, dry over anhydrous sodium sul fate, evaporate and

W{figﬁyosg)@ a WO 2005/ 035499 PCT/ US2004/ 025607
silica ge? colum (10 g) (dichl oromet hane- ZI\/FﬁL/lgéle%mzsm

met hanol , gradi ent) to gi ve -@4.106 g of the title
compound (78% yield rrass spectrum (i on_spray):
sidica eqwalymn (10 ghidc 281 B fypethanol, ra;adlem)%gweﬂ 106

()9@13 ) coﬂpcﬁ:ﬁd (ﬂﬂ’o% 133’ da§ %p%i 13E|)56p ;é 79% « 1?8%[ HNMR
((eﬁ)cmx 19 (Qr %1Hl [r83ddd. 318)7. 662(dﬂ,91PDs7 13 () 1HR 709 (ddii,l(Hh 7.00

k! H?ﬁ%d%??ié]ﬂrrgf et 150 B S R0 220 iy 213

émlﬁﬂ)e%aﬁ)ﬁn,aﬁ@ 162{;11\/% ts nono- hydrochl oric aci d
2+ cni BISRRE biamide i metongl, 294 008apkiof LV HGkR AOPE Btpe

evagpbratede give-ia monohydiptidond geidelizamide F F \ N\ N 10

. . at o .
bRl 4 NCHEE g EoRE (- e - top iyt i)
bhedyljibamdatéde ( Preparation 22, 44 ng) with
2-chl oro-4-f1 uorob nzoyl chlorlde (40 ng) in
1, 4-di oxane (5 rrL ef ,uxifo hr. Dilute the
reaction mxture wt é and | oad on a
SCX colum (10 g). Af -hanol, elute the
product with 2 MNH3 i 19 me anol porate to give

t.t 1 oun spe um Ietr.ic
sprg%l ?rf@mm' %a? F wg’f ' g

(Ptdparatién 92, 4(4tmg)1\731ﬂ1)2—c]ﬂ01814-ﬂﬁﬁi}0beﬁio§r) chldrided: xane (5

Tl i ek by A s s

SCXQolilmn (24.9). Aﬁaawtsa ﬂﬂ&lﬁl&ﬁnbﬁ elltexBOp6RELt nikh TENIINH SR €
%‘orlde and 0.185_ n of IN.HJ in .20 ether is added

aRRkEYBROLIE £ XY T8 Phihy 486 Gompayng; tass specirum (clectric spray)

B e R S

0§ (BrdRe§-77 Vﬂ)ﬁﬂé@a}ﬁ)d% %(&313), ,11196\(111,
ﬁiplss%é,mﬁw@omnbwe
of t - fi uor o- N—met

I-msthY hlperldln 4-yl)-benzen -
ene chioride and 0.185 mL of IN HCl in

ether is added and evaporated, dried in vacuum to give its monohydrochloric acid salt.

e- | , 3the benzamide is c}issolve in methy

Example 45. 2,4,6-Trifluoro-N-(2-fluoro-3-(methyl-(1-methyl-piperidin-4-yl)}-amino)-

phenyl)-benzamide
F F
\@(H L
N N

Heat a mixture of 2-fluoro-N-methyl-N-(1-methyl-piperidin-4-yl)-benzene-1,3-
diamine (Preparation 22, 60 mg) and 2,4,6-trifluorobenzoyl chioride (59 mg) in 1,4-
dioxane (5 mL) for 2 hr. Dilute the reaction mixture with methanol (5 mL) and load on a
SCX colunm (10 g). After wash with methanol, elute the product with 2M NH; in

methanol, evaporate and purify on a silica gel column (4 g, solvent: dichloromethane-2M
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di am ne (Preparation 22, 60 ng) and
2,4,6-trifluorobenzoyl chloride (59 ng) in 1, 4-
di oxane (5 nL) for 2 hr. Dilute the reaction m xture

nol (5 nL) and load on a SCX colu
qug?%v\gsa wi th nethanol, elute the product pv?{[ﬁslzg 3607
NH3 in nethanol, evaporate-*amd purify on a silica gel
coI urm 4 g, sol vent: di chl or omet hane- 2M WO

Mr(tlﬁsmﬂﬂ oas@EUie title7@myagnd: masespaction. (electric

|
%9’?% ?5 Pugly L RANER S} 296 el 1), TAIRGD i, R F, 120,
é@@@n7 ZfQH) 3.496d, gﬁﬂ), 311610, ﬁ!b),%?}((alag d,s?,H)( 274 (f)ysgjsgglzm((sé H),.197
. 3. -1), 2. rd,
%%z%ﬁ@gﬁﬂ%hﬁ@ﬁﬂ(s, 3,197 (m’»11). 1.84
(m  2Pssctverpe benzaly in fiohmd @ k), e 1NGHGL et O124 L),
a et her (0.24 L)

| . ,
g%%'E1§P§£%6“5%$8%V$EQW3H6‘ tochloric acid salt.

Exanple 46.

By 16, P gy s o i sttt v it
enyl}edaiie @ Met hod similar to exanple 45, using

2,4-dif|uorobenzoy| chlorlde gives the title
conpound nmass spectr Ieﬁtch qpray) mz = 378

(MF1); "H NMR (CDCl 3): 67N 8.21 (m
111), 8.00 (m 111), 7. 4 @’(m 1M 6. 77
(m 111), 3.17 (m 1HF ~ 2.75 (s,

(m iﬁﬁ‘g fuitgod Sleria &X@%(II?TP ﬁérgsmgl?@%@ﬂél@wé@@;!&hwée gives

me dilé dafipdung: MRS eb&&iﬁ Mdﬂ@prﬁ%’; ib’%ﬁ @IﬁI}P‘H?Nﬂﬁ{ (CDC13)

\
§5¢ (b G0p R 2R LB &) (o DA% s 05, 6980w, TEONG 70 (s 110
317 mcm) :er@tbra ZHM%& 91f1) 2.26 (s, 3H), 1979111,2}3) ]b84(m,2H) 1.72

N-et | -2-F thyl -piperidin enzene-1
(g ZI-la.){Igwgﬁéné(ﬂmdes'yaﬂgﬁq ha above ezample; promdes e mono hydrochloride
@ichl oro-4-fl uorobenzoyl chloride (23 ng) in
1,4-dioxane (5 nlL) at reflex for 1 hour. Dilute with
nmet hanol (5 L), load on a SCX colum (10 g),

Example 47. 2-Chloro-N-(3-(ethyl-(1-methyl-piperidin-4-yl)-amino)-2-fluoro-phenyl)-4-

fluoro-benzamide
F
AL
N N
. fj T

Heat a mixture of N-ethyl-2-fluoro-N-(1-methyl-piperidin-4-yl)-benzene-1,3-

- diamine (Preparation 27) and 2-chloro-4-fluorobenzoy! 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 NHj in methanol, evaporate to give the
title compound: mass spectrum (electric spray) mv/z = 408 (M+1). Purify further by HPLC
to give the di-trifiuoroacetic acid salt.

Example 48. 2-Chloro-4-fluoro-N-(3-fluoro-5-(methyl-(1-methyl-piperidin-4-yl)-amino)-
phenyl)-benzamide



10

wash wi th nethanol, elute the product with 2M NH3 in

nmet hanol , evaporate to give the 25 title conpound:

mass spectrum (electric spray) r"/z = 408 (M1).

R dobdoskapot her by HPLC to give the di-tri 1 Jef Befoblid2Ss07
acid salt. Exanple 48.

2- Chl or o-4-fl uoro-N-(3-fl uorges- (et hyl - (1 -nethyl -pi pe
ridin-4-yl)-am no)F- phenyl ) - benzari de WO 2005/ 035499

PCTI US2004/ 025607 \' & NO N NN~ Conbine
5-fl uoro- N-net hyl - le pi p ridin-4-yi)-benzene-
"1,3-diam ne (Prepar 0,~40. 15 mmol )
2-chl oro-4-fl uoro- benzoyb chi de .44 g, 0.23
mol ) and 1, 4-doxane (2 mL), §fir antt"heéat at refl ux.

After 3 hr, cool to anbient 5F tenperature. Load on a
SCX co] u h et hanol, elute with 2M
am“mnl& mﬁg’F ﬁ;tﬂl??(? N@ﬁﬁgﬂw ﬁti?’@th&‘ﬂé?ﬂdﬂi --ybhenranced. odigmige
((R&p&@tldnme (o 036 £ CIBTRALND-8F0r8-4 ﬂd&@b&}ﬁ%ﬁ chidias @l.04 ¢, 0.23
thlsi te in dlchlororrethane €ﬁ%andtreat Wit h
RO} i PRe (2 TS, A1 AR e regios. SUheR b GoalS pmbieNt

Gangamis Zikd bRa scy@comhﬁl tioteh, SRR WRA H{é%a%@selﬂte REAVM

powder: high resolution mass spectrum
gounopipgysthang). Conegrirate glugatso mhigm 0.059 mm%n@eu@e; oftipoged as a

0335 Base kol it &ﬂa}maf i orgxétﬂzln;f Hg ot ) bl ?ék%%;; gt

gl;groqtmnc;acxg ip niﬁ:xmz(p I;B_)mL 2) 5 Huwol). Irdncera® t¢ give igHtle cﬁmj:ound

PCT %@88%7‘%2@‘%5%%9‘# ‘éﬁ‘&%"f 3 Q52 894, a3 o e

BR4. K Tt M(@Gﬁn)bﬁﬁea Iuas&ﬂa&mk d1.87.7 (el o7 .2 6wj 158, 7.1 (m,

R R R £ H e G B

3H), 2.1 (m, 2H), 1.9 (m, 2H), 1.7 (m, 2H),



49 2-(3-brono- mass spectrum obs.

%ro%o&s%sé@s

111),

2.5 (s
mass spectrum obs.
376.1592; np 170-175C;, Plir
N~ C20H24CaFN30. 0. 5H2O0 C,

Found: C, 56.96; H, 5.92;
spectrum obs. mz
360.1887; np 175 C

C20H23F2N30. 1. 35HC1:
10.28. Found: C, 58.¢B: ®
2, 4-di fl uoro-

cale'd mz 378.17; -

T Ay o

3H)

(0.51),
1H 1H), ,

2.2 (m

114), 10.3 (s,
1H),

2H)
nmz phenyl

mass spect rum ops.

m z
426.14; Calc'd mz 426.06; np 175-180C.
(CDC13) :

gyl 360. 189

| ysgs aqudfor

, N. 8YHY6.01; N,
n z

______ F_o__._

t hi ophene)
"H NMR

1( 7.9 N N~ (d, 1H

7.0 (m Br \ N2H), 6.

3.5(m2H), 32(m 2H), 2. 7 %‘?‘ggfméﬂfsfm
78 (m 21-1).
376. 1613,
N Anal ysis cale'd for o\

ERERGRRY 4 uoro! mass

50 2-chl oro-
cale'd. mz

cale'd nfz
NN

24. 52
phenyl 378.25;
WO 2005/ 035499

Wl tormiSGimg alg p3farte,

Nolaﬁd ad cohoerd:to mon€hydedehokic akld salts14; N, 8. 95.

No

Ar

Structure

Data

49

2-(3-bromo-

thiophene)

oy

= N N

Br 0 \Q, \Qq\
F

mass spectrum: obs, #/z
426.14; Cale’d m/z 426.06; mp
175-180°C. II-INMR(CDClg)
10.5 (bs, 1H), 10.3 (s, 1H), 7.9
(d, 1H), 7.3 (d, 1H), 7.0 (m,
2H), 6.6 (d, 1H), 4.0 (m, 1H),
3.5 (m, 2H), 3.2 (m, 2H), 2.7
(s, 3H), 2.5 (s, 3H), 2.2 (m,
2H), 1.8 (m, 2H).

50

2-chloro-

phenyl

e
F

mass spectrum: obs. m/z
376.1613, calc’d. m/z
376.1592; mp 170-175°C;
Analysis calc’d for
CaoH4CpFN50-0.5H,0: C,
57.01; H, 5.98; N, 9.97. Found:
C,56.96;H,59%N,9.96

51

4-fluoro-

phenyl

mass spectrurn; obs. m/z
360.1890; calc’d m/z 360.1887;
mp 175 °C; Analysis calc’d for
Ca0H23F2N:0°1.35HCI: C,
58.78; H, 6.01; N, 10.28.
Found: C, 58.73; H, 5.95; N,
10.24.

52

2.4-difluoro-
phenyl

mass spectrum: obs. m/z
378.25; cale’d m/z 378.17; mp
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Exanpl e 53. 4-Fluoro-N(3-fluoro-5-(1-nethyl-p
i peridin-4-yl am no) - phenyl ) -benzam de di hydrochl ori de
salt F) NNHOi N~ F 5 Add slowy 4-fluorobenzoyl

i 6403 ng, 2.54 mol) to a solution o -
m%&%'?&%ggzene- 1, 3-diam ne (Preparation 32 3 %ﬁunsgz?omzssm
2.54 mol) in triethylamne-1®14 ng, 0.71 nL, 5.08
\ and THE (10 rri\ at. QC._Stir the mxture

ovef ni ght and| Fgeagual Iy rai se to rc)éﬁﬁ‘)peﬁﬂp@m@t‘edf‘)f
Quepch the 'react WN. Q. I ; ‘@Eo‘l‘{]JQNgOQQQHCI C,
[hyl[acat a

extfact the m xtufe WMt
Conpi ne the organfc Payéers an sh| $D7HiH.15.29aN09.65. Fgund:

NaC] solution, dry over Na2SO4, fillt %rSﬁﬁij'?g%%tg%e

to pbive a soljd. Purify by chronmat ogfaphy ['iC?

gel, eluting with 25-40% et hyl acetate in hexanes)

BiRls 53, R R oot et pinerii Sy i lpbgpd-benzamide

ﬂihsrdimciﬂomdeesahbove benzam de (379 ng, 1.53 mmol),
1- met hyl - 4- pi peri&one (345 ng, 3.06 mol ), THF (1.5

m.), 1, 2-dichl oroét ( rrL) m)l ecul ar sieve 4A
(0.7 g0 15 and ace Cj 0.26 nm., 4.59
mol ). Add sodi um friacef ox oh)@e portionw se
and stir the mixture at @oormy® Nxe overnight.
Quench the reaction with O IN NaOH sol ution, extract
the m xture with CH2C12 three tinmes. Conbine the

or ganAgd slbwiye BuordbeNzo9V@iora L8 me 1. 541161&101?% solution of 5-
concentrate tQ give a crude residue. Purij

SO RS A erRins (Prapah 32 S SR &Y it mine (514
ﬁi ﬁPHIla@ 0% minfd])eid FHz)(1 PRRY htPe:, %%ﬂm%%lﬁﬁre(c%@gh%d

free base of the title conpound: Free base: nass
gpdetly gse tp sopna jspagipiure. (Quench tha gagtiondtinNN (NeOE lution, and

& fiftfre &;ﬁh eafﬁace te ﬁﬂ‘eé es2 %}I? Jﬁ@ 5}1 ﬂger% Ha Wash

BRfke
6.60 (dt, I
wih sazt?m@d Ma(Cl sglyuonzdrs QV€(I§\Ta23§P=I) filter angt conce@rateto giverd)s, sohd

B hrofeblop RGPl S B0 PulTE PR el gives
3??@118 fﬁ()@@mf I\h(ﬁehmmﬁrﬂuomfphdmél -frfluerpHenzanfdaove t he
Bm \rgy r%%ﬁ? orl ofp’te nglg%% I lg’%f or H@rd‘é’ﬁﬁti‘?f'z‘f\ﬁ%‘*’}%&i (345
18g, 3.661mEB]), HIF bl.58L),N,2- ch@hl&zbﬁthﬁmmﬁl mm; méldeulB siekt HA 467 )
‘J;Q}&ﬁl a%etﬁ: acv:ivé97b2 1918%963 mﬂ,gtgsgp ncn-gobj.s 1?'&%8 %acetoxyboro%ﬁnn&)
ByrBervifd andrstie the fsthre dioomIerhferateelvy mizhf eQuettinthd reabiton with
6] Plll h&%‘i-fwoh}tion,be%azlc% edm.m%mh %1% &H']&lo [d‘ljrgeetmsxgsl Comb':tzne the organic
layers, dry over NaySOq, filter and concentrate to give a crude residue, Purify by
chromatography (silica gel, eluting with 5.5% 2M NH;s-methanol in CH,Cl,) provides 434
mg (82%) of thefree base of the title compound: Free base: mass spectrum (ion spray):
m/z = 346.1; HNMR (CDClz, 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 NHClin
diethylether. Remove the solvent and wash with diethylether. Remove the solvent to
obtain the title compound: Di-hydrochloride salt: Anal cald for CyoHyFaN3;0-2HCI: C,

54.55; H, 5.54; N, 10.04. Found: C, 54.58; H, 5.45; N, 9.84.
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I NNHFO/ N F 5 Using nethods simlar to exanple
53, using 2,6-difluorobenzoyl chloride (448 ng, 2.54
nol ) gives 515 ng (56% two-step yield) of thefree
e title conpound. Using a salt fo
ﬁﬁ)g%&gh@n lar to that described in Exanple g(glﬁfgjléz@ééhéozssm
the title conpound: Free bag®: nmass spectrum (ion
spray): mz = 364,1 (M:1l); "11 NWR (CDCl13, ppm: 7.63
(s, hr, 11-1), 7.55 (m 1H), 7.40 (s, 111), 7.13 (t,
dsh 16-5403 ( u&% —ﬂu&' &l #)-phenyl)-
f‘ 511) X O%qﬂmﬂ%%e;ﬂﬂln gm(%rr% Phepsl-
4113119)6 ozdwlt(m 411), 1.60 (m 211).
Di - hydrochlorlde sal t.: al calc'd for
C19H20F3N30. 2HC1: 3ﬁ H .08, N 9.63. Found:
C, 52.65; H, 4.96; 5.
2,4,6-Trifluoro-N-(3ifl ro 1- | - pi peridin-4-yl
am no) - phenyl )- 15 benzam d ydro ide salt F F -
NH FO1li F Using nmethods simlar to exanple 53,
using 2,4,6-trifluorobenzoyl chloride (494 ny, 2.54
nol ) Using wﬂﬁﬂﬁsimglm(tﬁ 48sople 53 tueing 2iediftjorotfentdyd thlerde (448

B2 et BP0 VB L SE PR oo

Using ai salafoemahonZﬁeth(id sifillargo des destrfit@idin Exenglé §9 gives the title

SR 5555 M B GE0) bl

 BpiR 7(63.(s, bk, 1E)17.55 @a 71@!),(7140 @HH), 763 &flzmmmzs), br 1H), 6.67 (dt,

%iéuﬁ ‘g, 3378, bty 30y g 3 ot AR 2436 B Do o, 4,

m-hy(ﬁ&tmdé@m Aﬁﬂwc’@%ﬁcgﬂiopmgo 2HCL C, 52.31: H,
c 9H19 N30110H20: 52.36; H 5.09; N 9.64. Found,

&085, 963. Fppmda Cyf. 6—’NH 4.96pN. 9.4% Exarrpl e 56.

2 Chl oro-6-fl uoro- N-(3-fl uoro-5-(1-nethyl - pi peri di n-4-
an1no% 8 nyl benzam de di hydrochi oride salt WO
@35? lp8%454 %@wﬂd&%we‘bﬁ-mefémLplpeer-ﬂ—ylammo)-phenyl)—

benzamide hydrochloride salt

F
H H
m“‘ "
YOG
F

Using methods similar to example 53, using 2,4,6-trifluorobenzoyi 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); TH NMR (CDCl, 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, 22{), 2.30 (s, 3H), 2.16-
2.02 (m, 4H), 1.49 (m, 2H). Mono-hydrochloride salt: Anal calc’d for

CioH1oFN:O-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—fiuoro—N—(3 -fluoro-5-(1-methyl-piperidin-4-ylamino)-phenyl)-
benzamide dihydrochloride salt
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ad O-ON', F Using nethods simlar to exanple 53,
usi ng 2-chl oro-6-fl uorobenzoyl chloride (490 ny, 2.54
nmol ) gives 667 ng (69% two-step yield) of the free

e title conpound. Using a salt fo [
ﬁﬁgg&gsﬁn lar to that described in Exanple E%F@gﬁmgﬁ‘”
the title conmpound: Free bas#p- mass spectrum (ion
spray): mz = 380.0 (M+1);"'H N.MR (CDC13, ppn): 7.38

(in, 211), 7.28 (in 7.12 (m 111), 6.91 (s, br,
113), 6.56 (dt, 111 6.
(m 1H), 2.77 (m 2

H,_ 3.83 (d, IM 3.29

@ @2 20-2.06 (m
4H), 1.55 (m 211). QD -y drQehl or salt: Anal
calc'd for C, 9H20CLF2N30. 2HCIL 0. 4H20: C, 49.61; H,

5.00: N, 9.14. Found: C 49.37: H 4.55 N 9.08. 10

ExanplRing fethods similar to exampl 53, 2- hloro-6-
2- Chl orlg§4-fl uor o- N- (3-f Egr 0-1155{n G Orﬁ ﬂup?foé)gﬁoa}cr?}%de

Yimaa) Hpeeel) gives fehma (4% etvei- ﬁm@ldm ¢ filee tmag of the ifile

Icm:ﬂﬁ&n@ bﬁing |rw galfl Oﬁﬁhor o‘gst%z og{iﬁ P‘lﬂl E&iegﬁ%%g 1§§9 gives

ermmoqndg IFrasdags maﬂegsp@@ﬁ% (lomssayRpns =S80 (MEH1); H NMR

55@1 Pl Hont] 48 . RERONN o U PSR i 20 1

594de éTé), 318B €4, 1D 32T GuyIdDy 2177 (oo, QL) JI033(s, HIS2.26-RH6 (ihM4B)

015800 P b oA bl o o LR bR B

B9.6LHY, 5.00; BDS.( 40 Foli):,C, 46.25H(4185; NL &R, 3.83 (d, 1H),
3.31 (m 114), 2.85 (m 211), 2.35 (s, 311), 2.23- 2 08
(m 4H), 20 1.53 (m 211). Di-hydrochloride salt:

Baahple 63l Z—Oﬂlorcf-ﬂfﬂuGrogm@-(ﬂuW - piberidR{l4- gﬂmnh'(‘: -

4. 89p N,..9.28  Found: C 50. 43@1 H 4. %ge yphenyl)-
Bsazigide ditgdroghjorids saltc \\p 2005/ 035499 PCTF U82004/ 025607
-81 Exanpl es 58-6% _are_synt hesi zed by heati ng
5-f 1 uor o- N- net hyl -
pi peridin-4-yl)-ben

Using methods similar to example 53, using 2-chloro-4-fluorobenzoyl chloride
(490 mg, 2.54 mmol) gives 654 mg (68% 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 tifle compound: Free base: mass spectrum (ion spray): m/z = 380.0 (M+1); 'H NMR

(CDCl3, 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. cale’d. for C1eH,oCIF;N3;0-2HCE: C, 50.40; H,
4.89; N, 9.28. Found: C, 50.43; H, 4.60; N, 9.29.

Examples 58-65

HYN IlT
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and the appropriate R-acid chloride (0.10 mmol) to 90C
for 2hr. The reaction mxture is diluted with 10%
acetic acid/ nethanol (0.5 mL). The resulting solution

WO 260sf086bd vV app! i ed 5toa 2 g SCX col um. Alfdﬁlﬁsz?umzs 07
t horoughly washing with nethanol, the colum is e

with 1M ammoni a- net hanol angl-t he el uant is

concentrated and further purified by high- throughput
mass Banader BHP mﬁlﬁﬁmﬁw lremmgc%ﬂm@hg@e@ﬂeN-(l-methyb

@% gﬁ%%ltz;_ﬁf%ﬁe monoé %?‘om 8‘%{%‘%%29@ 4 %%) g\@’so u §lﬂ‘1ralome)

iﬁ@@%ﬁoﬁmﬁ a8d gilenddes(it1 Oinmmdl) B 96°0 for 2hh eTle: remtive ﬂﬁxt&e is
1% or Q. C n e nd so en
g 3 ot P AERBOL D, TLE T4 ool g Sy abpticd
arak % ts (IKa‘ioihﬁnn rAmae doashghly gg@mag intith pheianbix eRbREmAdl¥ikd with
ructure [
St Te) Y i 3PS cmepriptfgndfurther pyriid ky high-
theguliput Mhasg émtﬂ@tchﬁdmaﬂi gBhi ATRe cobpofind¥ afe @faracﬁngedl\ﬂyy’
am n en benzam de 3254 78 (Mtr'e FE 59 ~ S |
éné}fltggr@plnz Lgygf %/ %{aﬁhegf(‘r@l 8)golumn (monochrom 3 micron, 2.5 x 25 cm)
iﬂﬂé}% io- g{g}z @%Fnﬁ Bf@fédaéﬂt Ef‘«i ?d;ﬁl wherdBRint AR 0.PlrifidorBhddtic

319 @rw%@)apﬁ &lyeny BH$ % mrp@r@tlc #0d n acetpnifrile. The procedure is
Rpbat & hlfaha%m%ié bhygro-5 NN - .

(Rr- Ryl-'LCMS R F ol N1.61 nin at

F plper|d|n4 254 nm V\é396(I\/H)

Yl ani o) pne IILaIII uc 613 4Dt uoro
N-(3-|f ] uoro- aume Data
mes8hy(| @; mat hyl p| perlmﬁ -DifluoEdVN- (Rfﬂuofé-b“—(NNl 45 mn
at T amn | ) henzam, 254 L0M8 Rf
Ve ) (%l)lﬁ%nd ﬂgel%h plpen 1.54 min at
5
4-yl)amino)phenyl)benzamide 23;8'1(?\:{_'_[1“{_9
59 %’N I!I 3-Chloro-N-(3-fluoro-5-(N"~
N1 —— L L LCMS Ri
c o Q/ \O\T\ methyl-N"-(1-methyl-piperidin- 0% T
4- 254 nm, m/e
F ’ 382 (M-+1).
yDamino)phenyl)thiopheneamide
60 F\@q?, ' | 2,4,6-Trifluoro-N-(3-fluoro-5-
N N ) NP ) LCMS Rf
1 *Q’ QI (N’-methyl-N’-(1-methyl 161 min
™~ | piperidin-4- 254 nm, m/e
F : | 396 (M)
yDamino)phenyl)benzamide
61 v 3.4-Difluoro-N-(3-fluoro-~5-(N’
| thyl-N’-(1-methyl-piperidin- LCMS Rf
N. N. ety (1-mothyl-piperi 1.65 min at
.0 \Q/ \Oq\ 4-yDamino)phenyl)benzamide 254 nm, m/e
378 (M+1).
62 Br | 2-Bromo-N-(3-fluoro-5-(N’-
. N LCMS Rf
X N\Q/N\Qq methyl-N"-(1-methyl-piperidin- 1.58 min at
I ~ 4—yl)aminc?)phenyl)benzamide 2?;2{1&’_'_]?{3
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0
N
m

378 (M+l) . F 62 i |
I N\~ net hyl

n at

Br |
-N - (I -methVvl -Pi Peridin-
0O N' 4-yl)am no) phenyl )benzam de 422 (M+ )e F
Wb 36094955499 PCT/ US2004/ 025607

N-(3-fluoro-5-(N -nmethyl-N -(I-

LCVS Rf
- 82

2-Bronmo- N- (3-fluoro-5-(N
1.58

C S2004/025607
63 Na, N LOVE“RY

met hyl -piperidin-4- 1.24 mn8at ON 254 nm W F
yl ) am no) phenyl)i.sonicotinam de 343 (IMt1) 64 i
&3D| ro-N-(3- {1 uoro- >1\T_(-@ﬂtLo@w§f(1\TNmethyl-N’ (1-
W@%@gﬁ;; Ol hpfdame =\ O 9 32
F 2 ChI or 0- B- f | uot 0* Nf fBarhina)phenyhisshicotinamide 343(M’+1)
N _nethyl-N - (i-methyl- LCMS Rf C ON 1.58 mijn at
S R o
) LCMS Rf
4- Cya 10_—1@@1 h@l meeﬂthNZl-(Brmm’hm)dem di {n-128ydin at
[ benzpmi d&% Bydrethl befde) MonholprkhBbeldabitle | 2t ari
65 QRF( | 2-Chloro-6-fluoro-N-(3-fluoro-5-
N N ”_ NP1 - LCMS Ri
\O (N’-methyl-N’-(1-methy] 1.58 min at
a o N~ | piperidin-4- 254 nm, m/e
394 (M+1).
F yDamino)phenyDbenzamide

Example 66. 4-Cyano-N-(6—(1-methylpiperidin—4—y1amino)pyridjn-Z-yl)benzamide
hydrochloride

NC
H H
4] = No cH,

Combine 4-cyanobenzoyl 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 MgSOy, and concentrate. Chromatograph (silica gel, eluting

. with 0—~10% methanol/CH,Cl,). Dissolve the purified intermediate N-{6-amino-pyridin-

2-yh)-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

3 triacetoxyborohydride (440 mg, 2.10 mmol). Stir the reaction at room temperature for 18

hr, and quench by the addition of saturated aqueous NaHCO;. Extract the aqueous layer
with ethylacetate twice, wash the combined organics with saturated aqueous NaCl, dry

over MgSO,, and concentrate. Chromatograph the material (silica gel, eluting with 0—
20% 2M NHj in methanol/CH,Clp). Dissolve the clean material (10.4 mg, 5%) in
methanol and add 1 equivalent (1.7 mg) of NH4CI. 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).
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Ol / cli~ 5 Conbi ne 4-cyanobenzoyl chloride (300 L
1.80 mmol ), 2,6-diam nopyridine (600 ng, 5.5 mol,
and di oxane (10 nlL); stir at roomtenperature for 2
nto water and adjust to pH>12 by
B Rl D NBOHL Bt oo i th Ol 5 tWIlIé)ﬁUSZDMIMSGM
conbi ne organics, dry over MpO4, and concentrate.
Chr omat ogr aph (si lica gel, eluting with 0-10%
met hanol / CH2Cl 2) . Di ssol ve the purified internedi ate

SRy g ey A s A ghafvor
nﬁmydmdhybbmﬂnﬂbmqomm@ 0.68 nmmol ), acetic acid
(150 L, 2.5 mmy}), andm§od|un1 tri acet oxybor ohydri de

(440 ngy, 2.10 t he &factlon at room
tenperature for 1 ,
sat urat ed agqueous Na

ndnguaench~by thggpddi tion of
with ethyl acetate tmﬁd@,

aqueous | ayer
ed organics

wi th saturated agueous Nad , dry 15 ovef MySM, and
CcoNncextifefio sintl QBRI S6H) u§1ﬁ§ 441%@2-&1@6%&&1%&%1
eluting with O- 20@62NINHé i n et hanol / CH2C12) .
ehlatids; gixesthetitly compponnd ava whitesobd (#27pe): mogs speetrumeionsamy):
A= agich vaguhy gl ent. (1.7 ng) of NHACI. Sonicate the
reaction at ‘room tenperature for 15 min, then
concentrate to provide the title conpound nass

SRR {53 %@%Q%@%@@%@ﬁ@@i%ﬁ“ﬁ3 A-triffuoro-

hengimyide bydspghdorideet hyl - (1- net hyl - pi peri di n-4-yl ) -am no)
phenyl )-2- trifluorgnethyl-benzam de hydrochloride F /

CF3\ | NNHCA ;O S Anmethod simlar to Exanple
66, using 4-fluory

@ ri f| uorongt hyl benﬁg chl orlde
gives the title copolndNas. Ny solid (42 ny

mass spectrum (i on spr y)% 0 (MH); rap
84.9C. Exanple 68. 0 # Neon

N- (3- (et hyl - (1- et hyl - pi peri di n-4-yl )-Hérri no) phenyl ) -2
, 3, 4-A miefhiod sintitar to Exanpherayisiey 219drtoflinirobieneey] Ehibride:-gived the

S Soteotg 3 e s G peTpeS EReb ion sty a7y aos S ety

mp 231.4°C (dec.).

Example 69. 2-Chloro-4-fluoro-N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-
2-yl)-benzamide hydrochloride

o
HCl ]
Cl HN N\ N,
|OROR
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) 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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title conpound as a white solid (32 ng): nmass spectrum
(iton spray): mz = 365.3 (Mtl); np 231.4C (dec.). 15
Exanpl e 69.

- &4-fluoro-N-(6-(nethyl-(1-nethyl-pi i di.n- 4-
ﬁ?$§%$%%§§pyridin- 2-yl)-benzam de hydrochlgﬁﬁgghguﬁb%@7
Ha C HN NN~ 1 ~/N Prepage according to procedure
in Exanple 66 starting with Nnmethyl-N- (I 20
RV ) pemlydissale dfby CpitpNdOREL D, 6614 £aPHha80; H, 5.75; N, 13.21.

Pr ratd=0 . nmol ) and
B AREIsAs08, %é@%ﬁé%?&%%ﬁ?gﬁde (263 ng, 1.36 mol),
and using pyridine as the solvent, to yield 185 ny

499 e title c nd; SS . ctyum (jon,..
Sty . i bR e T Base S onkugn Diin 2 -
bed7afnide hdrdchloridaal ysi s calc' d for C191423N4A0FC12. 0. 6
H2O0. C, 53.80; H 5.75; N, 13.21. Found: C, 53.55; H,
5.66; N, 13.28; npp229-31C. Exanple 70.

4- Fl uor o- N- (6- (et hy | - pi peridin-4-yl)-am no)
-pyridin-2-yl)- 5 berganigé hydrochloride O FTCI TIN
N N N Prepare accordin le 69 starting with
N- Met hyl - N- (| - met hyl - pi pery
yl)-pyridine-2,6-di am ne ( ar 34) (200 nyg,

0.91 mm 1) and 4-fluorobenzoyl chloride (160 L, 1.36
nmmol) to yield 309 ng (90%9 of the title compound:

mas s Prparpecirdingio Exampdpedspartingiwith NMSh@-N-4b-inethyl-piperidin-4-

PB4 L0, B i oot

(ﬂl\il!driga (51503%, IIE? ?ﬂﬁﬂlﬁtﬁ Xrlield 309 mg _(90%2 of flzhe title compoun_d:dr_nass .
- (Met -(1- net iperidin-4- am no ridin-2-y
wyé@&@%&ﬁﬁ%@“@@?ﬂawﬂ% 4 305%@@33 FCKP-RH20: C,

58.56; H, 6.52; N, 14.38. Found: C, 58.31; H, 6.37; N, 14.39; mp 250-2°C.

Example 71. N-(6~(Methyl~(1-methylpiperidin-4-yDamino)pyridin-2-yDisonicotinamide
hydrochloride

-

I O
ucl l
HN N\ N.
|CR SN

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 mmo?),

S~

~ isonicotinoyl chioride hydrochloride (212 mg, 1.19 mmol), and pyridine (15 mL) to yield

247 mg (86%) of the title c‘ompound: mass spectrum (ion spray): m/z =326.1 (M+1);
Analysis Caled for CigH4N50C1-0.5 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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15 N\ Prepare according to procedure in Exanple 69
starting with N-nethyl-N(I-
met hyl - pi peri di n-4-yl)-pyridi ne-2, 6-di am ne

on 34) (175 ng, 0.794 mmol ), isonj i
@ﬁ%??%sg* aydrochl oride (212 ng, 1.19 mol), gﬁgﬁéﬁ&y&ssm
pyridine (15 nL) to yield 28% ng (86% of the title
conmpound: mass spectrum (ion spray): mz =326.1 (M+l);
20 Analysis Calcd fq 1sH24N50C1 0. 5 H2G. C, 58.29; H,
6.79; N, 18.88. Foun ®8.49; H, 6.79; N, 19.22.
np 274-7C. Exanple 7 F raﬁ{C? bar boxylic aC| d

(6- (methyl - (1-net hyl - - am no) -
pyri di n-2-yl) - ani de hydrochl i d 2005/ 035499
PCT/ US2004/ 025607 - 85- ol HO i NN _T(/~~

~/ N\ Prepare according to procedure in Exanple 69

start Pl%ﬂar%édar thekadE fnlExample 69 startmg w1th N—methyl—N-(l-
met hyl - pi.p |d|n4ylzzﬁgp yridi ne-2, 6-di
t; dlammrsiﬁremmqn 342175f mg,dw% mmol), 2-

el il (37 > e 0yt (B o AR 14 ) of e

Blﬂ)@m:nupﬂm@ inmass speckayt) (iombpray) 3. =514. MfM)Hl), Analysts taie’d for

EHiplionClo GG C g e Do s ol s S bas s

mpdinploeC73. Thi ophene- 2-car boxylic acid

(6- (methyl - (1-nmet hyl - pi peridin-4-yl)-am no)- 10

pyrl di n- 2-yl ) -thi ophenam de hydrochloride s| o HCl HN
NN'"' , OPrepare according to procedure in Exanple 69

Bramnlé 7% Wubﬂihghb%imby;tyhblaélﬂlf (metl'zlylé(1:jmethyl—p1per1dm-4—yl)—ammo)-
ne in i ne- i am ne

® cﬂ}%_ly@t RL d(ef&%‘) ﬁtﬁgmi? 794 nmol ),

thlophene 2-car bonyl chloride (127 pL, 1.19 nmol), and
pyridine (15 nL) to gireld 238 15 ng (82% of the title
conpound: mass spec E oon spray): mz =331.1 (M+l);
Anal ysis Caccd for Cl7HZ3NHGSC1: C, 55.65; H, 6.32;

N, 15.27. Found: C, 55. \@N,
® 1

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 uL, 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
Caled for Cy7H23N40SClL: 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-y1)-propionamide
hydrochloride



15.41. np 126-8C. Exanple 74.
N-(6- (et hyl - (1- et hyl - pi peridi n-4-yl)-am no)-pyridin-
2-yl)-propionanide 20 hydrochl ori de WO 2005/ 035499

according to procedure i n Exanple 69 st artl ng
N- et hyl - N- (1- -86~

nmet hyl - pi peridi n-4-yl)-pyridine-2, 6-di am ne
(Preparation 34, 175 ng, 0.794 mmol), propionjc
anhydride (152 L, 1.1 gy gnd pyridine (15 L) to
yield 134 ng (54% ofHN'S tR[e t tl e conpound: nass
spectrum (ion spray): 1); Analysis Caled
for C15H25N40C1 0.2 HQ ¢ 5’ 11 H 7.80; N, 17.76.
Found: C, 56.73; H, 8.16°K, 17.94. ™np 216-8C.

Exanpl e 75. Cycl obut anecarboxylic acid

6- ( Pedpalacéck b
( ( phﬁéacé mﬁgﬂmcﬁmﬁgﬁﬁgwﬁ%@ nib@llN(l

i di -
I T PR L v A A %Og%mm%
ne}%lﬁh;ml ! %@le: dl&tn &1}1 1y19 mmopl and r%)yn%m%(lg m) to yield 134 mg (54%) of
5 tb@ﬁatéqmmpumh @49 spediisn (tgn SI@RY) Oz TR dl. ) (M+1), Analysis Caled for

L R e N S A S I A A
mwPiPe’ffd: nmass spectrum (ion spray): niz =303.1 (I\/Hrl),
Analysis Calcd for CL7H27N4A0OCI. 0.1 H2O C, 59.93; H,

8.05; N, 16.45. Found: C, 59.81, H 7.93, N, 16.45.
Exanmpkd56 Ofclobxamphrdoxibic a@@%—@h&hﬂr{ﬁ ;&mh,d&p)ii)eﬂdma@yld-amlno)—
I peridin-4 am no 20
10 Pé??ﬁ(ﬂgﬂggﬂpémﬁ;h gﬁf@é"ﬁdfochl ori deyCYO Ha HN N N ~N\
WO 2005/ 035499 PCT/ US2004/ 025607 -87 Prepare
according to proce e in Exanple 69 starting with
N-net hyl - N-(1- mfo e

HN N\ N.
U
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),
cyclobutapecarbonyl chloride (136 uL, 1.19 mmol), and pyridine (15 mL) to yield 237 mg
15  (88%) of the title compound: mass spectrum (ion spray): m/z=303.1 (M+1); Analysis

Caled for Cy7HzN4OCI-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-y1)-amino)-
20  pyridin-2-yl)-amide hydrochloride



10

15

20

met hyl - pi peri di n-4-yl)-pyridine-2, 6-di am ne

(Preparation 34, 175 ng, 0.794 mol),

cycl ohexanecar bonyl chloride (159 |., 1.19 mol), and

RV 20d4 63840615 ML) to yield 257 ng (88% of t

conmpound. Mass spectrum (ion spray): mz 331%11@?%39?025607

Anal ysis 5 Calcd for CI19H31NETCl: C, 62. 19 H

N, 15.27. Found: C, 61.22; H 8.44; N, 1

250 oPrepag apperdingrte. pr@yémré m%&mﬂ%@rwmﬁcm@hﬂ%ﬂ-
BdiaGdgy! =050 ¥ :

pyrl fﬁ 2-yl )]Y ehy droc F#o@feﬁgr x(g:nl ﬁﬁ@%g’ %KI%I\]IDmOD’

hydldhezanecarbgnyl chldm'ﬂeFEil Eppl.d . Wommool)iang pyridips (6 edute yicki 257

TS of e e M AT Gonlpptayh /512 (M 1); Analyss

((lcd far QN3 C1ER1NH, 8617941 30W [Eound: C, 61.22; H, 8.44; N, 15.39.

c cisg%épanecar bonyl chloride (108 L, 1. 19 mml), and
ﬁ%‘r mer (15 nmL) to yield 190 ng (74% of the title .

conpound: mass spectrum (ion spray) n12 289 1 (I\/H)
Anal ysi s Calc'd for C16H2SNAOCL.
imgls g7, Qyelgpromgccasuie: e (oot Cethy riperdig 4 3D dminc)-
%}n(ﬁﬂnz—ﬂpaﬁ5§h benidaganpl e 78. _ o
6-Difluoro (6- (et hyl - (1-met hyl - pi peri din-4-yl)-am
i no) - pyridin-2-yl)- benzam de hydrochloride F \ ' o
HCIl F HN 11 N N 20 e according to procedure in
Exanpl e 66 starting vv| mthyl N-(I

met hyl - pi peri di n- 4- yI) rl}filn - di am ne
(Preparation 34, 200
It

di fl uor obenzoyl chlorlde 998 nnnol) and
1, 4-dioxane (10 rulL) to y|e d 289 ng (80@6 of the
t|tIe conmpound: mass spectrum (ion spray): mz =361.3

(M+1) Preﬁhn@hopeﬁdmg\wpﬁﬁ&ﬁﬁﬂﬁﬂﬁﬁﬂpﬁ@/ staBRAQYOA N Sdfy1-N-818
ﬁ%;{hg 1{)%6&1}1 %_9 B%y%‘é%a'é%gé dlﬁnme 'Zgr%argfion%g; 12%' mflg:,l’(). 4%515:1019,"
cyclopropanecarbonyl chloride (108 pL, 1.19 mmol), and pyridine (15 mL) to yield 190
mg (74%) of the title compound: mass spectrum (fon spray): m/z 289.1 (M+1); Analysis
Calc’d for CygHasN4OCI1-0.1 H»O: 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-Diflnoro-N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-2-yl)-
benzamide hydrochloride

O

Ci |
HN l N\ 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), 2,6-

difluorobenzoyl chloride (125 uL, 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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5.80; N, 14.15. rap 308C (dec.). Exanple 79.
2,4,6-Trifluoro-N(6-(nethyl-(1-nmethyl-piperidin-4-yl)
-am no) -pyridin-2- 5 yl)-benzam de hydrochl oride FIF
%2005%35!499': HN N N/ ~N Prepare according t‘ilc%@%%h%&'i
in Exanmple 66 starting with N-methyl-N-(1-
met hyl - pi peri di n-4-yl)-pyri-8Bne-2, 6 di am ne

Pr epar ati on

logd r@w&%@%ﬁ@rﬁz@gﬂ Eﬁﬁ%%f&é 9@1@01%%0 Kpuogd, 3a6P) H,
ﬁfP:iNll,ff Sj'nSB(ﬂ’IBeC(éeQ nm) to yield 10 302 ng (80% of
e

t|t e conpound: “nmass spectrum (ion spray): mz
=379.2 (MFl); Analysis calc'd for CI9H22NAOF3C1. 0.5

IR, 2P ntiro R iy Pty SR (40 it Hiaid 2
m—w@mdewqmrmchyr (1- met hyl - pi peri di n-4-yl)-ani no)
-pyridin-2-yl)- b benzapi de hydrochloride HCI C HN
N N Prepare accordi [0 procedure in Exanpl e 66

starting with N net
met hyl - pi peri di n- 4-yl) rlcﬁlcﬁe{z 6- di am ne

(Preparation 34) (208 n@N
chl or obenzoyl chloride (12 pl, O 99 and
(9

14d|oxane(10 m) to yre 40 5% of the
title conpoun rrass pect ray) mz_ =359. 3
(M1 TePRTAFSPE etz sores it NgmpeN-6-

Mﬁﬁlpeﬁhmﬁl—ﬁﬁgyﬂme@é—aﬁmuﬁqpfh@araﬁbn 26 (20 mgl0.997 $dmol),
24, WWVWNU@Q r@nﬁﬁﬂ@m{oj}, Pk e iopined(1 § oilhtotyigld

SGLAETEB BN Dmpfi it REER NS R S B2 R

Adalybit eale’d fod Gl HoNQIpgl-8.53000 LS Ni; H ST EtRA2% Fomnd: C,
SED3IR! £3A%, 1536 bbb (ko) met hyl - N- (1

Example 80. 2-Chloro-N-(6-(methyl-(1-methyl-piperidin-4-yl)-amino)-pyridin-2-y1)-
benzamide hydrochloride

0
HCl I
Ct HN N, N.
l ~
|ORGN
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 pL, 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
cale’d for CioHpaN4,OCL+0.5 H0: 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)-pyridi.n—
2-yl)-benzamide hydrochloride
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met hyl - pi peri di n-4-yl)-pyridine-2, 6-di am ne
(Preparation 34) (200 ng, 0.907 mml), 2-
chl oro-6-fl uorobenzoyl chloride (179 ng, 0.998 nmol),

20bs/fsihooxane (10 ni) to yield 5 310 ng (?%2?54,925607

the title conpound: mass spectrum (ion spray
=377.2 (M+1l); Analysis cal c'-go.for CL9H23NAOC12F0. 5
H20: C, .54.03; H, 5.73; N, 13.27. Found: C, 53.71; H,

5.71; N, 13.45. np -6C. Exanpl e 82.
4- Fl uor o- N- ( 6- (net 1-rBet hyl - pi peri di n-4-yl)-am no)
-pyridin-2-yl)-2- 1 r uagg@net hyl - benzam de

hydrochl oride F O HCly fn FHN. N Prepare according to
procedure in Exanple 66 stjgr ng N- et hyl - N- (1-

met hyl - pi peri di n-4-yl) - pyridize- 24.6-mian ne
(Preparation 34) (200 ng, 0.907 mml), 4-
fluoro-2-(trifluoronethyl)benzoyl chloride (165 DL,

1. 09 PRrepiry accardingltp prodiedixaindExatples)statng witly Nehathy3 3 (Iry

99  of .t.h jtle. und: SS i

L pBrdi ey B (PRBEERCE [t e, 9307 mmmon, 2-
CRlot?B AiAOKenEey] khibriddX079 fig, B998Bmobl, arld. 15BdioNne {10 AP) to yield
Ei(gﬁ'%l (%3 "/@ff%k% tlﬁcg’ corqpoéﬁd:llghssl\lspec%l%mo(}dn sgpay :91292_7 =—?:3C77.2 (M+H1);
wa;ié bmzc’gydrcclal_{z?nlﬁmwﬁms ﬁgoi djbszhog-, A, g.-'fa;hrnr,algmﬁ l%mdid T

- - 2- r onet hoxy- benzam de hydrochl ori de
5&?5,%\25-7/161‘1?4}\#-@&19%%5% ~ "N~ WD 2005/ 035499
PCT/ US2004/ 025607 -90 Prepare according to procedure
hgTIPEJ;?)a l e_66 starting w.th I\I-rreth.y!-l\l-éé];‘ll-_ L

£ 501 HEIOR- M- POty e rmethylpimerigin-hrpino)-pyridin-2-51)-2-

(@ RSy Bonzafde h9@8cHTBA0. 907 Mol ), 2-
(trifluoromethoxy)benzoyl chloride (175 L, 1.09 mmol),

and 1, 4-dioxane (10 nl) to yield 357 ng (88% of the
title conpound: masy“spectrum (ion spray): nfr =408. 8
(Mrl); 5 Analysis ca d_for C20H24NAQRF3Cl1. 1.0 H2CO
C, 51.89; H 5.66; N, J12.110. BFoynd: 51. 64;

N,
gacae
y 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), 4-
fluoro-2-(trifluoromethyi)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 cale’d for CaoHzsN4OCIF4-1.5 H0: 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-methy!-piperidin-4-yl)-amino)-pyridin-2-yl)-2-

triflucromethoxy-benzamide hydrochloride

o

QYHCW

F 0 HN N, N.

cdavae
F " . N\
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5.50; 12.48. np 102-4C. Exanpl e 84.

4- Brono- N- (6- (et hyl - (1- et hyl - pi peri di n-4-yl)-am no) -
pyri d| n 2-yl)- benzam de hydrochl oride Y YO xct Br HN
Prepare according to procedure i
‘2'8 st artl ng with Nnethyl-N(1- Q’C%E%MEZS{;OT

nmet hyl - pi peridi n-4-yl)-pyrigigne- 2, 6-di am ne
(Preparation 34) (200 ng, 0.907 mml), 2- bronobenzoyl
chl orfrepare(aggrdipg tolprogedmyech Exaropld 64 startidly mihm@m(amwmg-

AR D B d B b et SR BB o, >

@ithoebratiioxGb W“ﬁ%ﬁgdg 1'113' L, |'51|Z)é@imﬁ‘ol\ll)4% 6, %élldxlané(lﬂﬂ)%
)Téi %g@g Mﬁﬂf gl le compound: mass spectrum (ion spray}: mr}l') =408.8 (M-+1);

Anaﬁls;s%wd\fof égoPEMmLml P@'Hzgl' Q: $r.30; ¥ 1k 6B, 1Y1l] %fh@sm
% benzam de 51)‘/ rochl orid N'O'N™ 20 ace
Q'NZCL%—UQRL G241 obenzoyl am no) pyr i d| n-2-yl)-N-met hyl am
|no)p|per|d|ne 1- carboxyllc acid tert-butyl ester
Pr ration 41, 2.2 mol) in 20 nL of CH2Cl12

. tBremgadi éﬁa@mth ~(dreneghyl-Bipewddingd-ylpamigoypysidin-2-y1)-

b%hiaﬁnéﬁfyd?ccﬂlﬁn&@en pour directly on a 10 g SCX col um
and wash w th nmethanol. Renove the product with 2M NH3

i n met hanol 25 and centrate in vacuo. Chronatograph
(silica gel, eluti ith,0-20% 2M NH3 i n
met hanol / CH2C12) t oYgi % e (759% of product.

D ssol ve the cl ean t gni alnd Ny hanol and add 1
equi val ent (87.9 ng) of i ni date the reaction
at room WO 2005/ 035499 P 200 607 -91

tenperature for 15 mn, then concentrate to provide

t he Piepsre a@@rﬂangmodrroqwéms isPentplafh stitimgwilpNaygthyla-£1-
iR pibol Mt BRichieZs ESnanliiPRIsE B 30 209 g, 0,007 gl
bramtiberzdyldhorids (bienda miodendioly ad hHdidxde: @OGL) to yield 335 mg
(84%) of the title compound: mass spectrum (ion spray): m/z =404.3 (M+1); Analysis
Calcd for CyoHR4N4OBrCl-1.1 H20: C, 49.65; H, 5.75; N, 12.19. Found: C, 49.39; H,
351N, 12.46.; mp 121-3°C. | ‘

Example 85. 4-Fluoro-N-(6-methyl-piperidin-4-yl-amino)-pyridin-2-y1)-benzamide

hydrochloride
F HCl
T
N N, _N
»
NORE

Place 4-(N -(6-(4-ﬂuorobenzoylamino)pyridin-2-yl)-N»meﬂlyIamino)piperidine-1-
catboxylic acid fert-buty] 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 NH; in methanol
and concentrate in vacuo. Chromatograph (sifica gel, eluting with 0-20% 2M NH; 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 NH,CI. Senicate the reaction at room
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HCO N NN NONA nthod simlar to Exanpl e 85,
using 4-((6-(2-chloro-4-fl uoro-benzoyl am no) -
pyridin-2-yl)-nmethyl -am no) - pi peridine-I|-carboxylic
Q@ ModREdoo DUt yl ester, (Preparation 42), gi ¥egudbfioseer
title conpound as a white solid (720 ng): nmass
spectrum (ion spray): mz =-910 363.25 (Mtl); np 152.1
C. Exanple 87.
F@H(FGI"’PF& f%tlﬁwmﬁhweﬁnﬁmi?plm%ih@wﬂeaﬁmn@;udpwsepwm
8;]{[)_;13 lem%gg3w)a\%pdgzq‘¢érochl oride F aH HC N N N

I 15 Pl ac
4-fl uoro- N (6-net hyl -pi peridin-4-yl-am no)-pyridin-2- y

LR T B BRIy

bowemaldgdigrdehigrle1l 1 n, 2.3 mmol). Stir for 1 hr then
add sodiumtriacetgxyborofydride (0.31 g, 1.4 nmol)
and stir for 18 hr. ¢ chﬁ/\nm:h 1M NaCH and dilute
with water and CH2G epar atle and.extract the
aqueous |ayer with CH2C12| (2 fti n} cgnbi ne organi cs,
20 dry over MySO4, and cdhce ‘

Erzlt LI &eg'gﬁ?@%lﬁ‘}fﬂclt %’%&F%%Qﬁ) O‘Isi%%)g(%qM Qnglﬁore-i“‘in@%@h@%zoylammo)-
byB-rheigyl %hﬂﬁ)%eﬁﬁh@l-ca&%x%ﬁé&ﬁr}@r-bﬁ e23dPleparation

equi valent (17.9 of NH4C1 oni cate the reacti on
) $15%, eftlfb‘%ﬁs’éwa %5 arhiteslig{730 marappse spretvin (gn eprey: m/z =

P304 1§|}ﬁp§5;,_tjo@ conpound: mass spectrum (ion
spray mz =357.3 (M+l); np 75.6C. 25 Exanple 88.

2- Chl or o- N-(6-((1-ethyl-piperidin-4-yl)-nethyl-am no)-

s il i e o e
E . HCl |
“reta,

Place 4-fluoro-N-(6-methyl-piperidin-4-yl-amino)-pyridin-2-y1)-benzamide (free-
based of Example 85, 0.19 g, 0.57 mmol) 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 mimo}) and stir for 18 hr, Quench with 1N NaOH and dilute with water and
CHxCl,. Separate and extiract the aqueous layer with CH,Cl, (2 times), combine organics,
dry over MgS0y, and concentrate. Chromatograph (silica gel, eluting with 0—10% 2M
NH; in methanol/CH;Cly) to give 0.119 g (60%) of product. Dissolve the clean material
in methanol and add 1 equivalent (17.9 mg) of NH;Cl. 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-p_iperidin~4—-y1)vmethyl-amino)—p_yridin—Z—yl)-4—

fluoro-benzamide hydrochloride
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A method simlar to Exanple 87, using

2-chl or o- 4-fl uor oN- ( 6- net hyl pi peri di n-

4-yl -am no) - pyridi n-2-yl)-benzam de (free-based of

WHa0RI08s48H) ., gives the title conmpound as a perusao0a/025607

yell ow-white solid (102 ng): mass spectrum (1 0n

spray): mz = 391.3 5 (M:1)92ni p 132. 9C. Exanpl e 89.

4- Fl uor o- N- ( 6- (ngthyl-(é-propyl pi peri di n-4-yl)-am no)

-pyridin-2-yl) b hydeloc Iorlde F\ I HHC N

1/ N O 10 A nethod n1|§r qp e 87, using

4-f 1 uor oN- ( 6- met hyl -pi p#T | ' -y

am no) - pyri di n-2-yl ) - benpzamrdg(f r &g- based of Exanpl e

85), and propional dehyde in place of adetal dehyde,

gives the title conpound as a white soli'd (77 ng):

mas ; éﬁlﬁ?gbd siﬁ‘ﬂ:lal(tbmazﬁﬁl@ Y ) isit# Zcliford Alfivbré M et iR -piperidin-
il iy e (e o Emala A ss edit- 4.y

cbﬁapatmcira@be;eww-%ﬁe sc;irax(iOZ §ﬁﬁﬁ9§ s%@cthﬂig(l&Pn%Jrﬂ‘) #E =Rl 3!

A method Simlar to Exa usi ng
O Kiog B22°64 uor o- N- ( 6- et hyl - pi peri di n-
4- yI am no) - pyri di n-2-yl ) - benzam de (free-based of

q@le 86 and propi onal dehyde in 20 place of
Exenpls|88e yftheorod-(Pelenctiyb (- propyd- pipemd il awiine)wimidie-2-y1)-

b&&kﬁﬁm& ‘ﬁ?gnd@ass spectrum (ion spray): mz =

405. 3 258C (dec). WD 2005/ 035499

PCT/ U82004/ 02560 3 Ex 1.
Gy ]
ety

N-(6-((1-Cyclopro

pi peri din-4-yl)- "o‘ A idiR-2 vl ) - 4-

fl uoro-benzam de hydrag ¢ ~x|HCly; N1° NOI / N
A nmethod simlar to Exanpl e¥87, usrYig

4-f 1l uoro- N (6-net hyl - pi peri di n-4-y| -5

am no) - pyridi n-2-yl)-benzam de (free-based of Exanple
85) , AamdhalsihitpnteoBaneple 87, using 4-fluoro-N-(6-methyl-piperidin-4-yl-

amino)-pyridin-2-yl)-benzamide (free-based of Example §5), and propionaldehyde in

place of acetaldehyde, gives the title compound as a white solid (77 mg): mass spectrum.
(ion spray): m/z = 371.4 (M+1); mp 84.7°C.

Example 90. 2-Chloro-4-fluoro-N-(6-(methyl-(1-propyl-piperidin-4-yl)-amino)-pyridin-
2-y1)-benzamide hydrochloride

\[::[;iH HC |
NN N
OUU\

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).
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15

car boxal dehyde in place of acetal dehyde, gives the
title conpound as a white solid (130 ng):: nass
spectrum (ion spray) nmlz = 383.2 (MH); np 81.6C.
WoP8s492. 2- Chl oro-N-(6- ((1 PCT/US2004/025607
- cycl opropyl net hyl - pi peri di n- 4-yl) - met hyl - am no) - 10
pyri di n-2-yl)-4-fl uoro-benz8hi de hydrochl ori de F/ Cl

Sl 93 OO GO R RA DR s Dy 2514

hodolbeapinitdd hylédhibride 2- yI) benzam de, the free- based
product from Ex |l e 86, and cycl opropane

car boxal dehyde, /p ace of metlal dehyde, gives the
title conpound as lg_ 3 whi t eg.soki d (143 ng): nass
spectrum (ion spray): fflz .3T(MRL); nmp 257.5C

yl) piperidin-4-yl)-
met hyl - am no) - pyri di n-2-yl ) - benzanm de hydrochl ori de \
| N A thethdd sithilar.to Ek&mz&@ﬁg @m&gNRﬁEﬂdﬂﬁa@%ﬁ&ﬁﬁGﬁJ

PP PR PO b (s Bsed phERIMER 45 prdkipPioRie
cérBokuldehydedh pRicdBcitaldthyas) giﬁies e n’t‘lellio d as a white solid (130
t hanesul f on G¥QHS@YSJ($ oride nmmol ) and stir

r 8% SRFCITULS PHE It %ﬂd @Pﬁ}rﬁ Gceet at e.
Separate and extract. the aqueous layer with CH2Cl2 (2
times). Conbine organics, dry 5 over MgSH4, and
Exgpele ﬂilr%ﬁéﬂqr@rl\lv ycb@@yhmq@wﬂmﬁdw-ﬂhm@tb&-mo}

d noaln HRR nd conmbine with
p%ﬁcﬁ%g?)f%%@bﬁe ygéi.g erlt)%jlliﬁl 4-yl -am no) - pyridin-2-y
| )- benzani de (freg d of Ex mpl e 85,0.20 g, 0.60
mol) in 4 m of S|umcarbonate(0 25¢,

Exanpl e 93. 0 =
4-Fl uoro-N-(6-((1-(2-(21-isopropyl-I H-%azol -4-yl)-eth

1.8 mmol ) and heat or\ CooI and dilute
with water and CH2Cl2o Sepa xtract t he
aqueous layer with CHZO Z ( rres) Combi ne

organi cs, dry over MgSO4, and concentr te in vacuo.
Chromat ograph (silica gel, eluting w 0-10% 2M
NH3- AetdaiaQiiti? ¢ Blantle 97, \iﬁngz-bﬁl%rcgz;%o&tm ttﬁrﬁgg@ndm-
D ssol ve the pijrl fied oil in met hanol ; add NHAC
ypyamipoygyridine-y apide, the frssrhrsedimsoductfsons Sxernple ﬁ

EI%sz Gh pll:@e 58 RetalFONYAE, %&e@%e%ﬂe%ﬁx‘ﬁblﬂﬁ%s a

cf QB aRSREbALI
the title conpound:
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-y1)-ethyl)-piperidin-4-y1)-
methyl-amino)-pyridin-2-yl)-benzamide hydrochloride
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mass spectrum (ion spray): mz = 465.4 (Ml); nap
85.8C. 15 Exanpl e 94.
2-Chl oro-4-fluoro-N-(6-((1-(2-(1-isopropyl-IH pyrazol -

w0/ dobsidsbAvy! ) - PCT/US2004/025607
pi peridin-4-yl)-nmethyl-am no)-pyridin-2-yl)-benzam de

hydrochloride F/ C \ I \ &% / NHOI ~N Using a

e bt Jf—ﬂ-,:awgom% Syeipob -yl oiato! (Preparation 12,2 g, 12.9

fRioDyane h&ﬁigﬂzﬂiﬂb é: afmrv_mﬁ@m B0 nd; of D mrﬁlasanesmfonyl
(Examl e 8 gives the title
8k mils 186 ApnelRAnsitr ST OO Flgte Wb pekathd Aetton

%?ayaszggﬁd/ragg fea us y&r%{h)cwﬂ?%@%ie% ORlRE AR

oven MpSOy.iapd sm:enwe(z@ve ¢4 pertipeef thisgrude pixme{B)1 7 gy0.73
%Eéﬂ) rﬁn% %JJB].PG @4 %fé)eN (US de@{y? ﬁi}leﬁﬁlh—qeyl-gmﬁmﬁlg}n%%-ylﬁ
b@(«'ﬁnlémfrﬁ_sbpwm Enalﬁply 85,0204, 666 mnfdluio Aarltyd DM Add
ISR g le (st B Bty Pt Y10 for 15 . Cogland dyte it
Wﬁﬁtoand\g.‘,HzOIzA Sepandis ard xtravthe) aquemis dayat with €H@‘/1e € thhes).1
2-di. chl t 30 t

OunBS b oA GR35 e e A0 b Bt ot
e(l?ﬁr&&ﬁﬂﬁ}«l 6%2M min)eﬂmnIfCHM)se give A48 g nﬁp;hgﬁct ﬁ?@@h

- et rid and_sodi.um,
I?F?Oi‘@ggw%&?ﬁ sllve aﬁgi‘g%%l CF §s 4 Jolid ap spnigate
the st @itnderdofi th érhtuﬁ’f fes M@cﬁ&entr&@ot@k@hﬂéﬁﬁé title compound:
reaction. QJenc% &%ﬁvvlth 0. 1IN NaCH sol ution.
’E%QFPEFGF”W@@RWI?II thyredefde three tines.
Combi ne organi c | ayer s dr y over Na2SO4, filter and

concentrate to ford a residue. Chronmatogr
amplecd- gl 01"&% Bamaph e GHomomepy - CPOTRy Ly brsiabs

) @i onmpound.
D?I ute ?ﬁe free %Z‘ggﬁ(lﬁ% %@)5%012 ?1%5{()5&1%35 1M

HCl / Et 20 (5.6 mml) rermve t he super nat ant,
15 wash the whit Wint h r four tinmes and dry
i n vacuum oven t o af ori?ﬁg‘%q 8% of thefree base
of the title conmpound. formati on nethod
simlar to

}I

~(

Using a method similar to Example 93, using 2-chloro-4-fluoro-N-(6-
methylpiperidin-4-ylamino)pyridin-2-yDbenzamide (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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that described in Exanple 53 gives the title conmpound:
Free base: mass spectrum (ion spray): W = 365.0
(M+1l); "H NUR (CDC13, ppm: 8.50 (1H, s), 7.49 (m
Wddeosssdd (m 2H), 6.14 (d, IM 4.38 (d, 1ﬂéfmsz§e4ﬁﬁssm
(m 111), 2.78 (m 2H), 2.28 (s, 3H), 2.05 (m 4H)

1.51 (m 2H). Di hydrochl ori-ﬁtia salt: Anal calc'd for

G sH19FE3N4O. 2 4.84; N, 12.81. Found:
Example 95. %6-%@160 Wﬁk@@lﬂ-@?ﬁ%ﬁé -gnino)-pyridin-2-yl)-
%eﬂahﬁ%e%ﬁ}l’df&hl()hdyet hyl - pi peri di n-4-yl am no) - pyri di n-2
-yl')-benzam de di hydrochloride salt Fi NNH25 O1I -
~N~ Di ssol ve 2, 6- dl.amopyri #iChe (H®37 g, 15 mmol) in
di oxane (15 nl) and tH C gar 10 mi n. Add

4-f| uorobenzoyl chlo I m., 5.0 mmol)
slowy. After 40 mng rgnove Lke atfy_and stir the
reacti on at roomterrperature Use tRe Work-up WO

2005/ £354NEHHSR AR 25007 61 HoRfkodbiict (e 43,

procedures descri be Préparation 43 to pr

§ B/ renqbly Linehithyl--pineridone (F6rag oS- Hamobntagtic aeid 50 mg, 0.43

| gl%gfswolﬁal&}g}a? S 45(1)\19 ﬁ%&ﬂﬁ%ﬂf@oeﬁﬁf 3t 8PS0 Fil{ e room

pRrabe themi add safdym triacetgtbomhadrided1.82hg, i ScemO BOrtingywise.
ida it tBlon of B e (83 018 509001 Bla bl L' ©
trat:btoxtfbsmhydlrale (1.82% h #25chermal) iflsetirigrbefeatiq ie stBpgbene after
SR e G D R R M4
(gﬁg gﬂllyﬁacetite ﬂﬁeegftbiéGSZ ?ﬂ)inbmz o@n{cgaye%ldﬁ{ ,ovéi')h?aZS(()mﬁltEﬂéh)i
Spiponetels 1o 3 o e Lprompoatioh il . 48 Kb pdildnol i
O QY o 6ibés@ 71 e (6386) of therfbe Ha@e stthetige dodpound. Dilute the free
B MRICHE D Ghits A MBI (6 18, S mopuiione S supernatant,

Madifihé Whieddmd wifhi cBRF forlt Bmés éﬂd@ﬁ} m)amﬁw wéhreo ;’ffdfh )so@ﬁ]@t
%rg de . .di hydroch| oride salt

AL thefet sl iteonpguid, é?ﬁ&%l f%ﬁwe@gd Flﬁélal‘ to
1HBPEdrRd SPEMEMe $34ve¥ide title compound: Free base: mass spectrum (ion
spray): m/z = 365.0 (M+1); "H NMR. (CDCls, ppm): 8.50 (1H, 5), 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 CisHyoFsN,O-2HCL: 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
N IN\ N\O
U LA

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 iemperature. Use the work-up
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usi ng N-(6-am no-pyridin-2-yl)-acetam de (Preparation
44, 1.512 g, 10 mmol) gives 597 ng (24% of the free
base of the title conpound. Using a salt fornation

WelHehssdon | ar  to that described in Exanpl ePCSIa“;@zy(ﬁmsﬁm
the title conpound: Free base: mass spectrum (ion 20
S ray) mz = 249.1 (M+1); “98 NWVR (CDC13 ppm: 7.60

a0 s oo fesibef s hingraion 43 b Drovde Yigs-ing priin-
%)-4% @-beddallide 2. a]sﬁﬁﬁt[ﬁ yelldk bolid (:176 fg; Irngi%blﬁlass specturm (ion

hydr ochl oride sa Anal calc'
PR E3 2084 Y. 25H20: C 47, 93 H 6.96: N, 17.20.

Foun‘i}s&alﬂgth&ﬂsunﬂhrtg Pljeéaraﬁ\b B ydidp tthbtﬁ?é aﬁncﬁte(SSOm
2-Chloro-N-(6 r|d|n4 |'am no) - pyrid 4
2.5 pmol 4R mg) a@@ﬁ mmgﬂéa%@ of e uﬂfammpound 2 a\whie solid. oUsing a

s B RO 1 by B UETRIR e 34 bidgs he e compound:
Fipe tage: anrismepeptywth Gomsiag)| tizo= ?ﬂmlbgmm@ch, p}ém) 73 .16
0 5

G JSBPESRh080 e (b 2 DR A 4 g, ey YR RO
1]?1), 2. at:e(né,.zﬂ),eg SDfpaiin _ﬁlmfnfmwl 52 (m,SZH)lr Iiiighsgh?dhgarﬂesﬂi fAnal
o8B LR O o 2 BPu 3 Bl CCXERR R 565
N,it8s6spray): mlz = 345.1 (M+1);111 NMR (CDC13, ppm:
8.21 (s, 111), 7.70 (m 111), 7.62 (in, 111), 7.40 (m
411), 6.19 (d, 114), 4.32 5 (d, IM 3.57 (m IH), 2.79
Exmnp&mz) N-&-3 IMéthyl- ﬁ;béhdmzi% -pﬂﬂcﬂlﬁa-yl)-z@@taﬁildb 211) .

| ori desal t calc'd f
dg‘yﬁ‘ﬁgleﬁigﬁl #ltoHc1: C 51.75; H, 5.55; N 13.41. Found:
C, 51.47; H 5.38; N I8.18. gxanple 99.

2- Br ono- N-(6(1 nmet yl am no) - pyri di n- 2-
yl)- 10 benzam dedi W %It N NON Br O N

USI ng a net hod S|mla usi ng

(Pt ol sim G & R W&&ﬁ%@%gow@mm@

usihg NAS-dkine piidie 2o)-acktBidei (Pleparatutpial 1812, 1 bl gives 597
DA B o b AL 1 oSG
td:ﬂﬁﬁlebca'ﬂﬁd I BeSdnpBFIpivies! the Gitle Bmﬁ BovAY) Free Bhse: ma&& echrum (ion

12n/z7- %ﬂ“ﬁgiw&@m ppm): 7(650 s e 1, F.48 ?m, M, 6.14
(@, 1H) 4.25 (d, 1H), 3.58 (m, LH), 2.84 (m, 2H), 2.34 (s, 3H), 2.19 (s, 3D, 2.13 (m,
4H), 1.56 (m 2H). Di-hydrochloride salt: Anal cale’d for C3HeN40-2HC1-0.25H,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-yl)-
benzamidedihydrochloride salt

H H
LU

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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weh e &Vie%l SRE(HR

6.19 (d, 111), 4.31 (d, 111), 3.58 (m 111), 2.80 (m
211), 2.30 (s, 311), 2.07 (m 41D, 1.54 (m 211).
Di - hydrochl oride salt: Anal calc'd for

WwodABudA0. 2HCL. 0. 51120: C, 45.88; H 5. 13%cMNisao04025607

11.89. Found: C, 45.95; H 5.10; N, 11.73. 20 Exanple

100. C,ycoohexanecar boxylic &4d

(6-(1-methy| - eridin-4-ylamno)-pyridin-2- yl)-am de
qfr)ﬁler@rqewwfy thengitlegompgy e Ve

S0 S g 40 € el AL SN By o

tigleomgound: Freorhaps: yags spsetrs Gomepradong =G¥45. 1t (Ve Hé‘]MR

@iﬁég&g% lg%tlt ?qugscrlgggﬂﬁnﬁﬂguﬂpﬁr%?@ }gé4'32

(dhidd); 3.67 e.cldhpdidn Gn, 2¥I)e3;3bésséﬁ) 2e §<ms pd; t1r5d rgm( 218)a Di-

}@Mo@%lbndef%éna%g’ai%d? el 1N4 2}%‘5&%@9}5’& EBI, 15:422

B06d/@ 354931, FE3Y; 52808/ 025607 -98 4. 24 (d,1H), 3.58
(m 111), 2.82 (m 2H), 2.33 (s, 3H, 2.24-1.94(m
7H),1.83 (m 2H), 1.74 (m 111), 1.58 (m 411),

KxampB %) 2- EEbmbN-(@G]hineﬁnyﬁﬁpaﬁﬁﬁ 4-yRiafho)qatidinf 0y1)-
1$H2Ih!é0 19 OC5427H784N1406.
B%fﬁld‘i ggdesgt 7 83; N, 13.91. 5 Exanple 101.

2- Chl or o- 6- fI uor o- I Q- (1- et hyl pi peri di n-4-yl am no) pyr
i din-2- yl)benzam fr @& basedand di hydrochl ori de

salt CI NNNFO
stir a m xture of

W18 2 I%t at mosphere,
' ' M Qopyri yl)-2-chl oro- 6-
fl uor obenzam de (P'r\lgéarati on~ 48, ?rg 3.0 mol),
1-ne
an hy%&ﬁp&igﬂ%ﬁfﬁ&ﬁf%ﬁﬁ? aci al thc agr?'x%idé':gg)é%}bmmo-
Z epamation 46 #P? mgpbhimerod gims I%mgn(ﬁS%)ﬂaﬁihfsﬁ:@h hasa of
tﬁJ #iR B to%gw& sgﬁd (ﬂ‘sngg Aélt@'o %Hme‘@!od% a&lc'})ethat

reacti o TPang e rea
drgcxibed ia E‘Kmnpleéﬁ Igyres dwéiﬂatcemp@ﬁﬂ iﬁf‘t@e baded n:takﬂpemamh(mrsqmty)

$1 {
ay §§@9 Q\ﬁQ over &ﬁﬁk&%ﬂ% rBts_%) 89 El’nﬁ)@:i Ia}fogt gﬁg %9@2
6s181(d, i), 41%@1; 1H}36Lﬁ8€(d1 pHR 2R0r(s, 2H), 230 (ﬁ,BéI),rZeG’I @MGH), 1.54
(m, 2H). Di-hydrochloride salt: Anal cale’d for CygHa BiN,0-2HCH0.5H,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 '

Q’(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 (CDCls, ppm): 7.52 (s, br, 1H), 7.46 (m, 2H), 6.13 (dd, 1H),
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by chromat ography (silica gel; 4% 6% (2M NH3 in

nmet hanol )/ CH2Cl 2) . Col l ect the free base product and
convert to its dihydrochloride salt by treating it in
Wofebsaosdod h excess  solution of |.OMHC in gighbddsezseor
et her and adding nore ether to cause its precipitation
as a 20 white solid (268 ng-9820% y| eI d): rmss spectrum

&%&zﬁ%ﬁ&@% 2158 G IH S, 3034457 G 75, 1 (m, 210,
B 1.587 Snﬁ QHg)H 27 Cé]iﬁﬁ) it &%cﬁémdéééﬁ“%ﬁl@al

élmst hanol 7.44(d, 111)
B9 Sl 2707 1.8 ms%ﬁs Toynd: 6, %iﬁhﬂ T8N,
gq4(d 2H) 3.30(dd. 211),2, 91(s. 31-1), 2.37(d, 2M

1.93(m 21-1) 25 Exanple 102.
3- Chl oro 2, 6-difluoro-N-(6-(1- methyl pi peridin 4-vyl am'n

0, ¥ | {5 F
M@Wﬂﬁ%ﬂﬁdﬁﬂﬁ)c@nﬂgsﬁ met hod similar to
Exanpl e 101, using N-(6-Am nopyridin-2-yl)-3-cbloro-
2,6-difl uorobenzam de (Preparat| on 49, 764 nmgy, 2.7
mmol ), 1-nethyl-4-p ¢ldone (305 ng, .3 nm, 2.7
nmmol ), anhydrous gl aci aI acetic acid (
0.46 nL, 8.1 mmol ) oiNrepr b bor ohydri de (848
ng, 4.0 mol) givesgth titlle/o ou 5
(di hydrochl oride saIFt 335 27%yTerd): nmass

SPCCURMEAALAR At K B LT ool yn 2 oros

ﬂqprobquzg@de KBupatation@8, 88) B8, 3.Hnus O P-melly)-2-piRfidone (339 mg,

%y 3 DR o Rl o
rci) teh:@ség(r@fo} g&giqiﬁ.aé\émagmﬂﬂim fﬂa&élt%a@ia&bhﬁﬂdesﬂg, 4. @bl Allow
o iy ikt Tr €3, Moty R RStk stlinesie (100510

theymash dice vith aghgdne Nagid (@N, 20wLYli Svpaaraiid Grghelagal trylovdt
a@g’d%loélsl: F\é)dcllg\ly a:t]eg %%1%?:@ ! gp%ltmugld%rre uce;f)(r%srggie.e (ﬁga]ﬁ’the residue

by chromatography (silica gel; 4%-6% (2M NH; in methanol)/CH,Cly). Collect the free

base product and convert to its diliydrochloride salt by treating it in CH,Cl, with excess
solution of 1.0M HCl in diethyl ether and 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.
cale’d. for CigHaeCIFN,O-2HCIHO: 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(,

" 1H), 6.91(d, 1H), 6.65(d, TH), 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-
- yl)benzamide and dihydrochloride salt

H H
F 0 Ne_
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15 di fl uoro- 3- net hyl benzam de (Preparation 50, 662 ng,
2.5 mol ), 1-nethyl-4-piperidone (282 ng, .26 n., 2.5
nmmol ), anhydrous THE (50 nl), glacial acetic acid (

Qv(ﬁﬁum,asw; 5 nmmol), sodiumtriacet oxybor Ohydﬁbﬂ%sfowo@m?

.75 mmol) gives the title conpound
(d| hydr ochl oride salt: (208-9&3 19% y| eI d) rrass
spectrum (ion spi cal c'

for CHopgs mfm@és@é to E’}amB? 1@@5; usmg(% (%mpm@nétsﬂ)é-chhm-
b LG 0rShengdniads (Pz%aﬁagi'on ?913%4 Ity A 3‘%31:351 ].l'-'ﬁn%gﬁlpendone (305

( ret hanol - d4) é_ 5)9
81208 (tell, 20Hpmob), @bydrousiFiE (59 gl ghp ﬁ)ceﬁc@csk(((hﬂﬁm&;@ mmot),

g’o ﬂﬁcetéﬁboro% &’F&%Mﬁ'ﬁg 4 by Gives Hhite %m%ﬁ&ﬁ:d 311),

cx.hl@ldmhbnde $ailte) 33 omis- 2780 fitldrandsy Bpsictremi(oi sprdy )y e 381)py

B P Gp SRR 2R BB 81462 by o

€, 46.30; B, 6.00f NN1(Fb; N 638146) '8l MR- §/{nctiZn6id P 99, IH) 777,

et eR0 AT ED U8, DL RBSieckel Bt 109 e AachaBad 2, 2916,

ﬁ@’&tﬁ@@ﬂj 100 0.4 m, 3.27 nmol),
2-di chl or oet 92@(20 m.), powdered nol ecul ar sieves

4A(1 g) for 15 mn. Add glacial acetic acid (294 ng,
Bxat161103. 4, EPisR)- ﬁ-meﬁ%vl-ﬁt(ﬁi'(ﬂ%eth AR Y Byino)pyridin-2-
trlacetoxyborohydrlde 1 mol). Al ov\Pt e .
yidseramgde and difydepebloridesdlt t ransfer the reaction

m xture into ethyl acetaie (200 nL), then wash once
wi th aqueous NaCH 5 N, 80 nl).gSeparate the organic
| ayer, dry over ankydro

a N ate, pull off the
sol vent under reduceg pr;ss re, Cﬁgggkﬁhe resi due by
chromat ography (silica del; B 6% NH3 in

th [ f d
) GRS bR S B 78
diﬂﬁk;td-ﬁaﬁé’ﬂnjﬂbﬁt:rd:anﬁlapreﬁbyaﬂoﬁsal 462@ng, Qtthﬁlln%lzt I:hlgh thl-4-Biperidone
ess i on e et her .
GRERg 26 3te 2o e DreshidiRisdHin S0 pack it arqisa-i4d Ogo . 75

Mol eocﬁmhltﬂacetmﬁ&r&@&edd@m foks @75&&1%31))(%%9 I&LeZuﬂés Iﬁ%ﬁe&d

for. G 3H20CI FNA
(ﬁy %')fchlwg@aﬁiaoiwgawgﬁeldko@% spestruggiongpray): mez 7§ 361. N
(1&13,8AnﬂL661@351314@1)9H53|FM5 BIdInet Srew kr 943; 19, B0EdEeunkiHY,
m 114 7 1 59(m 111),” 6.90(d, 1H),
%- 7@5§’Id 463NN, 113 B8 "iﬁql\@lﬂmfﬂﬂ@-ﬂeh@d 02(dshy 1HB7(§®QQGJBI‘D ZPQ?(’C, 1H),
FoRd (139, 6.65%) 11?3 St 1617 3 ka, 219 3t 22, B, 3H), 2.37(d,

2H), 2.31(5, 3H) 1.93(m, 2H)

Example 104, 2-Chloro-4-fluoro-N-(6-(1-methylpiperidin-4-ylamino)pyridin-2-
yDbenzamide and dihydrochloride salt

1
H H
O
O = N

Under an inert atmosphere, stit a mixture of N-(6-aminopyridin-2-y1)-2-chloro-4-
fluorobenzamide (Preparation 38, 433 mg, 1.63 mmol), 1-methyl-4-piperidone (369.5 mg,
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Exanpl e 105.
2,4-Di ftuoro-N-(6-(1-nethyl pi peridin-4-ylam no)pyridin
- 2-yl )benzam de and di hydrochloride salt F H N Ny No

@@2@5,035499US| ng a net hod simlar to Exanple ;Q.} S%@Mﬁgﬁw
N- (6-am nopyridin-2-yl)-2,4 20 difl uorobenzamc{U

(Preparation 51, 617 ng, 2, 480/l ) ,

1-meth d 80 ny,. 0.3 .nL, 2.48 ),
Tty be e EBichiyod s i n e mpigaacies 4.1 © for
7154311@&@1 glacBPAAG] | BRGED VRO *ays@f;hﬂs% hg%gx f;% acﬁ sbdium

2 ives the title corrpound Cdi hydr o sal t:
Sy on%borcg%iweeases Inie el Gl e Rt oty pvernight. anster

%ﬂg 2o F2 IO, 2 %B %khgrégmec@ 005%% Jpenyyash onop wigh aqpepus NaOH

F39unk). Separsie tis@reddic 1Byes3iry dyer ahyrous (odiins Bﬂﬁaﬁdaj)ulll‘bﬁ‘ the

?&?ﬂlﬁg‘@%@@%ﬂ%@%ﬁ Gl o o Bl i v

ZBW NI, 18 ti{ethanolPHH,CR). I¥dlldet tRd ftde, bhsOproduct QZEE)EHQEXWGRD
K 88vest the produot o itsdibydroctiqride sslt by tregfing if in CHRCT: with oxces;

 slutjdn) dfclcOM EL én didByletichr aﬁdSa(ﬁidgyﬂ’dr@ ethbiobicstee &ﬁlbfec t1011 asa

05/ 035499 PCT/ US2004/ 025607 Cl NNH
%r Eﬁﬁgmgs SREPIRE Gep Fﬁrf‘fé €5 3é§ Fe el gaeiglyor
f@n(lﬁacammnﬂm Ol.ﬁHz@. (yl4);62 16 sm qshllgnsokz&iﬁﬁ@ra de43; H,5.11; N,
paration 52 %i
12 2B NN R etk da) B 4ED, 747 T0mnty 745, 1ED,

3;;23 ng,lwijl @ﬁd{@tﬁﬁf@ {5, 98(995@?3%6&‘%1?%35@@, ?TH?\Q?E?

ac:|a acet’i C
37? 8HDdrﬁ3(m4%¥é)et oxybor ohydride (1.06 g, 5.0
mmol ) gives the title conpound (491 ng, 66%yield):
di hydrochloride salt: mass spectrum (ion spray): mz
Exgmge 205 Mid-DiflyameN-(66(ddnestlylpipeidircl-Slda @) hnR2g benGimide
N, 12.39. Found: C, 47.59; H, 5.21; N,

g‘%‘ﬁ%’;’m{iﬂ?’%ﬁ%&%@ UH NVR S (CDC13) 7.79(s, IM
7.59(d, I11), 7.4RK H) , 734(m 3H), 6.18(d, 111),
4.26(d, 1Hy, 10 3.4 78(d, 2H), 2.28(s, 3H),
2.11(m 4H), 1.50(m
2,6-Di fluoro-N(6- (lFTEty|
2 yl ) benzam de

Using a method similar to Example 101, using N~(6-aminopyridin-2-y1)-2,4-

grid n- ;\yl am no) pyridin

difluorobenzamide (Preparation 51, 617 mg, 2.48 mmol), 1-methyl-4-piperidone (280 mg,
0.3 mL, 2.48 mmot), anhydrous THF (50 mL), glacial acetic acid ( 0.42 mL, 7.4 mmol),
sodinm triacetoxyborohydride (784 mg, 3.7 mmoi) gives the title compound
(dihydrochloride salt: 56.4 mg, 5% yield): mass spectrum (ion spray): m/z = 347.3
(M1); Anal. cale’d. for CgHoFaN40-2HCE0.5H,0: C, 50.48, H, 5.41, N, 13.08.

Found: C, 50.63, H, 5.43, N, 12.84; (LY 635150) "H NMR 8 (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-yD)benzamide
and its dihydrochloride salt -
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Free base and di hydrochloride salt HN NHF O N 15
Using a nethod simlar to Exanple 104 using
N- (6-am nopyri di n-2-yl)-2,6- difluorobenzam de

pon 53, 536 ngy, 2.2 nmm 1),
W%ﬁ?ﬁﬁa@l& pi peri done (486 ng, .53 nmL, 4.3 PCT{F§2004/025607
1, 2- dlchloroethane (15 nm), dpbmdered nDIecuIar Si eves
4A (1 g), gl acial acetic acid (396 ng, 0.38 nmL, 6.6
nmmol ), sodiumtriace 9%orohydr|de (1.16 g, 5.5
nmol ) gives the titco ou]g 96 ng, 78%yield):
di hydrochl ori de salt S S Sgpextrum (i on spray):
mz = 347.2 (M1); Amalo c : LN
Cl SH2OF2N40. 2HC1. 0. 5H20: C, 50 48, H 5.41, N, 13. 08
FoundUsifig a bidthé6 sintilar &. Ekémpld, 102 %ﬂ@N—(&dnﬂMi&yﬁdjﬁ

éw%g% ' : Mc%J(P%%%a?q}l Q%Q mggéfg]mow Mnethzrz S}-g{p&rlg%qﬁm mg,

85281, 51,0 b 3 22-GikbRroeftahe (15 nﬂgiﬁﬂwdéﬂea)mdmui%@%é&aﬁ@ ?,
PCT/ US2004/ 025607 -102 Exanp

agialrgoptin 4519430 mee. 034 Mle By m‘BP%éP@W%’W&‘?W‘PMUWIM g
%?ﬁmélP %vﬁtﬁ@ﬁ@é@déﬁoﬁﬁcfgfbﬁ%%@@ ?1 Ih)hm}cﬁﬁm(ﬁ{de dgit-SAhds

simlar

E@ﬁlﬁblﬁnéoa sraxsmA T O 2 MVerh; nép%qualﬁ chfq (gnaf)lzoﬁl,zmo 2HEL: C,
1SRRI P Falel CPR Bk 1S 2 0h, B sdfgsh filRhdkes
GCHClelﬂ t?ﬁ;@ 1B R, 14D.5.40) L) (\Aden )0 (ALIED) 4 26(e18),
59 BRI P & SRy tP 4D (12 o 5.6
mol ) gives the title conpound (397 ny, 46%yield):
xR b Dl (g Loy g iyt Dy betamnide

Fi-ka&%‘ﬂ&&iﬁ@b—@lmﬂeéﬁeo C 47.06; H 5.00; N, 12.20.
Found: C, 47.49; H, 5.31;, N, 11.72;1H NWVR 8

(et hanol -d4) 8.01 7.69(m 211),7.53(d, IM
6.90(d, 111), 6.67 qqgs 1), 3.64(d, 211),
3.30(dd, 2H), 2.91(sf a@M 1.93(m 2H).
15 Exanpl e 109. F

2,4,6-Trichl oro-N(6-(1- mst hyI pi peri di n-4-yl am no) pyrid
i n- 2-Ysingremethed siexlamtp Sxaple d 0ansingI8H(6-guinopdidie2-w)-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. cale’d. for CgHaF2N10-2HCH0.5H0:
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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NNNOA ON,, Using a nethod simlar to Exanple 104
using N-(6-am no-pyridin-2-yl)-2,4,6-
trichl oro-benzam de (Preparation 55, 375 ng, 1.18

WB’io);sms%@HEt hyl - 4- pi peri done (270 20 ny, O.
mmol ), 1, 2-dichl oroethane (15 niL), povvd%?re 004025607

rml ecuI ar Si eves 4A (1 g), 40&cial acetic acid ( 0.21
sodi um tri acet oxybor ohydri de

, 0.20
)(%mie }Rji 24 E&h}wﬁ;N)(%ilmhﬂlﬁ@eﬂqlmMey EoRpIRdi2-3h- ny,

*d@?%baééaﬁ&ﬁﬂ: %aﬁeﬂ t: mass spectrum (ion
spr%\% z =41 1H NWR d (CDC13)
7.78(s,11), 7.56(4; Cl7 45( 7.36(s, 2H),
6.18(d, 1H), 4.26(d, :

1| 2. 73(d 2H)
2.28(s, 25 31-1), 211

2005/ 035499 PCT/ US2004/ 0 6 qrrpl es 110 115
R NNN O For Exanples 110- 115 heat

N- methying dNnéthod1ginkiyd ip IBiempldllm fAsiiig N=(B-ﬁmﬂﬁdﬂpﬂ®chﬁa@i}-2 4~ -

S Aealymh Crersipn e 281 mieolh et b Perdbpe 510

.35 D, D4gahely, 12- cﬂibhlofBBﬁaﬁeqaﬁ &d}.g,rpomd&%w i ldeslafiéibvet a4 (1

Al ot TMcR e e o
("i\f2t f 5. 61&%2 WRB the BAS BdriSbunil tﬂ@7 'ﬁ?é h@% %eld)t Hﬁw&x@lﬂﬂﬂﬂdd shlt:

ed with I Mammoni a-~ net ha he el bant is

r@%ﬁéﬂﬁﬁfﬁl@t(@asa%) T hEx0 @éﬂ)fm qgiﬁ chifgh t hr oughput
@éﬁﬁf@(ﬂ S 9.6 HHQ@%‘ O RPAYS. OJ *N? 1690PPHRASCAIR19; H, 5.31;

aracteri zed .by chroomat 6graphy usi ng a 10 Met achemTM

nm i NMER & (mrethanohd r$. (8 (dd, d:Hinﬁ 696 21, RE(diDuePeg, B,

1@ 1 S A B ot np A s RS P

ZHJ) O 1% trifluoroacetic acid in acetonitrile. The
procedure is repeated in parallel for Exanples
110- 115, WD 2005/ 035499 PCT/ US2004/ 025607 -104 Ex.

Efaﬁiplﬁ 109e ZNaﬂl’Enc[Mira-N(ﬁ L D-niethylplpendm#ylammo)pyndm—Z—yl)benzamlde
N N

I%r oro%% - (N -net hyl - LCMS Rf N,
© i di n- 4- 147Mn at CLol N
yl)am no) pyri di n-(8< 4_gm

H H
NN N
58U

Using a method similar to Example 104 using N-(6-amino-pyridin-2-y1)-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 44 (1
), 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 specirum (ion spray): m/z = 412.0 (M+1), THNMR § (CDCl) 7.78(s, 1H), 7.56(d,

 1H), 7.45t, 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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yl)thi opheneam de me 365 (Mtl). 111 F F |
2,4-Difuoro-N-(6-(N -nmethyl- LCMS Rf i NN
N -(1-nethyl piperidin-4- 1.36 min. at o N

' yridi n-2-yl)benzam de 254 nm nle
#ﬂ?@ﬁg‘aﬁz F 3,4-D f1 uoro- N-( 6- (N. - met hy! - P& ygvsarr
N -(1-nmethyl pi peridin-4- 1.4634min. at Nten! N
yl )am no) pyri di n-2-yl)benzam de 254 mu, ol N~ me
361(A4+1). 113 2, 3, 4- Fxapplesdb0-ULY 3-f | uoro-5- LCVB Rf

FFF (N-methyl-N-(1-methyl-,1.46 min. at N NN
A

am no) phenyl ) benzam de

pi peridi n-4- 254 Ny 0 yl
' ~fethyl -N - (1 - LCMS Rf

me 379 (Ml1l). 114
N. I N N nethyl pi peri@i n- .05 m g at o N
yl)am no) pyri di n-2- 254 ri yl )T coti nanide me 326
(M) 0-Prsndat RE ANy 6-
G s R S G R i ey
diatnins(Prépayatipe At 29) pl.ed B15Mb sotutiom io dioRBuk) bmhthe appreprigR-acid

fifekie o SRS B o PhrondiiR B SR R oSt

acidmethssol (015 B119. Thd Tesdtingohnion i dirddiy-Hpbfied © 458 50K chhinn,

RN Tl TR iy i,

. Hiethn®] Sud @e Gluanti? ndéniated aadlfrMeSpurified bl nidh-tilah@pit ks

5,708, 008 de ns;{,{lati ng the . .
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 110-115.
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nexus between activation of the 5-HT1F receptor and
m grai ne. 5-HT1F receptor binding affinity is
deternmined to denonstrate the use of the corrpounds of

ﬁahfm ) gt invention in the treatnent of nj
he g{n %l@ty of the conpounds of this |nvent| on /?éﬁ%wz%ﬁm
to the 10 5-HT1F receptor sibdype is neasured

essentially as described in N. Adham et al.,
Proceedi ngs of the National 15 Acadeny of Sciences

P§%|7 1’8200.4/ o%éf?? . 105- ﬁn‘orane Pr nggr ati on: P'epg)raea

méitbr|a from transf ect ed 3uEMerodi(6-EN(inethplsiiect PHCMS Rf
wi thith r e¢ €phmthylpispuidived) t hat hpi47 Min. -at
gr owm] t g y. |vYBashinblpgridiald-s twi ce W 234 nm,
phosphat e- buf f efed sal i he,| yhthiaphendatvéda fr om t he | m/e 365
cul tyre dishes into 5 nL of ice-cold 5 (M+1).

phos( t D& fered sal I ne,| 2antifeeRtNi(E N en@iyR00] KCMS Rf
for 3 at eSUSpenN’ DnetB@lip@idid-2 2.5 N-1.96 min, at
i ce- dol d 0 MDdihin® phidtin- ¥ bénsnalde P34 oD
mM EDTA) aﬁd th a eat on tissue {mfe36l

gri nder. Centrlfugethel [sat e at 200ngor L,

afjAC to peltet rarge frag g@,@ﬁuml 6- 91!11 1car S Rf
Col | gc¥ super nat ant a @s_(g_g{g 00D; X6 Qin. at
f or 2 C sh t g g{ _ 0 e2§4q]|m’
i ce-dol d 10 Tr@fa uf e esus |n a
buf f ér cont &i ni 5 T |s HCI and O 5 v EDTff;]ﬁ% +1
a;} tad eFthemfor the |o ’o: r?} _,ﬁ

i F ot ej n| 110 min. at

wi t hiln | repara1 i- r" 2541!113,
concentratig ad rd al .

Bi oclhem , 72: 2@ 1197(‘81%%“1??3 ﬁg %i ndi %3379
[QI—IL 5. l—lT bhindi ng s nprf rned. usinag Q| Laght - +1)

bl 1i ¢&by ons of t]he 5- HT{ B-&<Mymetyddili ons repTdFMﬁde

by r N i tel E\eﬂlQ’lplpeNéUlr‘bchem 5 min. at
50: 1624- 1631, 1L i t h| Yhrniopip¥RdioR- of maski n 54nm,
| i gands. radi"ol} ghponiettivainids st udi es at [IBE3PH

a_total volume of 250 I buffer (50 mM Tris, [1@®HiM

MG .F,C‘ mvl EDTA; 10 M pBAdichjptorN€3-fipornds-@8 e o I8, RE
pH 7] 4 :%? 0 | 1 | methybNi-(lemethybpiperiditer f bFdmin. at
satutati udji ds Uusijag [ FhaBinkphatylb2naivideer 254 nm,

concentrati ons ranging fropmO0.5 nMto 100 nM Henk68n
di splacenment studies using 4.5-5.5 nM[3H 5-HT.| {Bd).
6-12 concentrations of conpound to obtain binding
profiles of dru etiti experj nent s
P outf Fosmonit ot BRI deeftl r Ting a0 ation of P
reliepiol. ade inepdasesi sk ﬁﬁvﬁﬁm loathed mdgpm dsfﬁllbfoﬁﬁeahgg a g{ranety of

St on erm ned equil ibyiu I ndi n
d& ng %ﬁ%ﬁa"%@mmﬁ FEEier PED W&P&P@l"i‘lﬁpﬁ onin it

. 1dnRBA5 ey, GhightheMeRtabiles. Kod TiSaPfeRiNII51708,008 ddonstrating the

nexus between activation of the 5-HTjz receptor and migraine. 5-HTyy 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-HTyr receptor subtype is measured essentially as described in N. Adham, et ol.,
Proceedings of the National 15 Academy of Sciences (USA), 90:408-412, 1993.
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addi ti on of 50 gL nenbrane honobgenate (10-20 g).
Term nate the reaction by rapid filtration through
presoaked (0.5% poyl ethyl eneimne) filters using 48R

Il Harvester (Gaithersburg, M). h
‘Ebaﬁhgrs or 5 seconds with ice cold buffer (ngﬁgao%#ﬁﬁsw
Tris HO, pH=7.4 at 4C), dcpsthe filters, and pl ace

themlnd|V| dually into vials containing 2.5 nL
erbmrsti@arkman, Fullerton, CA) and radioactivity

e BB u R S1TRRPHAA B e gy e

r{:cfépﬂor Eeqbfhce)Mbatdgesgrbeh mm@Vdﬁ)nﬂﬁ%cyAﬁalslyﬁle ctllzawiie ndthn g

LV\D 20
B UBAPR G o abs BT sl 1R SRy B Lge 3L eLiFy
rhéshattibuffered satias, uao immﬁu S200 $Qf forfnén. aﬁ?@gmemsﬁeidl the

Pgi%ﬁ‘@o%%rfi?&@g%gw eré?%gtgwfgﬁr}s %Eﬁi#ﬁ&;,ﬁéa% %DTA)

aR@ heil§Rni3d O8h & W HBdon R8Il @mmRre Kféﬁﬂi‘i’ﬁ% %eﬁyéaﬂz at 200 x g for 5

triplicate. Represent ative conmpounds of pr esent

niip A AYG Bpelletlersafasmas @%lgleﬁﬁdem‘edasc%ﬂeeéhq qyeefn%%\?ed
cBRARNE Eﬁio‘fooh r ﬁ@mhemo@ @i@asﬁftﬁe leélﬂﬁftlg;ﬂéﬂettoﬂge il éo*fd

receptor, or exanp | ess an or equal

Tyig “aﬂbmffes@nﬁ qumspﬁmdem @ ﬁﬂ@l@uﬁeﬂm@@m iﬁm%@sdi%ls@ﬁtﬂ 5 mM
I
IR a0, eirbif e nfigro MdhoflfioRHi3ts 1 Bt Mhom fo
the rrdioligand bizdingebrays within q&uahr pfprepaoation2 Déternvne protein
QAT o RERT L BRARTEIIIR AR, TROMERIEINY, O
conmpounds have Ki's of |less than or 10 equal to about

0,.nM surenment of cAMP formation As was reported
S R e T 005/ 14201, the 5 HTAR

r ec e[HD 5-HBbinditg it fiecfratddyusing sheie thodificatidds pf e SHIT 3 8ssay

SRS Feppi TRk DBV A Bers i <X iRt A3t 1989
vﬂﬁﬁ digﬁ]r@ﬂméﬂtxﬂirﬂdng hghddlg Tteioﬁdgict ﬁgmhgaaﬂ %ft?ﬁg%d{dﬂﬁ B3 Cana
e ST bt Caabrde A AREVBE AR Bra, 10
p%fgfrlgil’é%/ <I) (uj % adoibeRd] E( MatsaP@hg }95 gve%bgg?z%htgr plgtjﬂ Sli’e%‘fo?ﬂnned
Sfr@#ﬁwﬁ ?Sfl@%ﬁhﬂi@ Ry canceaewfoeﬁ”?ang%.ﬁeﬁé pAM to
106 nyd }P@ﬂbmﬁdls;ﬂédemeﬁt%ﬁfdﬂas nsie 4.5-3CASEKHTE Usd b-12

Proceedi ngs of the 20 Nati gnal AcaderTy of Sci ences
cqnosationot sgmpouyd 3 obtain dinding proflppofdeigs i peranetitipn o

iﬁféﬁfn‘éh@ TcHBR e By @@Pnéﬁéﬁafb&@ CRRbLRIn 4okl a&gfaeeﬁe%@ studies

cells (estimated Bmax from _one poi nt

besedpean ipjtishinvestightions whigh Qetmmmdmw@bnw binding)copdtionsEN|
D@ﬁﬁ@ﬁ&nﬁ@egr 0X g%%?f\the:]lpge er azl ﬁM gné%lﬂft?onl C gé’glthcf)
itdpngas Spl membrane homogenate (10-20 pg). Terminate the reaction by rapid
filtration through. presoaked (0.5% poylethyleneimine) fitters 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

[’H] 5-HT averages between 45-50%. Analyze the binding data by computer-assisted -
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25 pargyline for 20 mnutes at 37C, 5% CO2. Use a
range of 6 final concentrations of test conpound in
paral l el incubations to obtain drug dose-effect

QI HES03 tain a dose- response curve for 5-
rreasurea‘ggn paral lel, using a fixed dose of f'cTiT/UszoemzssM

nmet hi ot hepin (0. 32 pl\/p forpgse in denonstrating
conpetitive antagonism Add the test conmpound or 5-HT
nonlinka rcgbssism apalgbisf(dlctwdivanddecicomp) I:,nndw'nt Sofivtaes, &lelrin Kalls,

f | 1 i I d cAME,
O, BoRve b R 1 Ry efleh L Cnl R SRl Bipchem.
B%Hmh 1Olo 228 m}_%m ((:Io 97@) {Tiaﬂfoufnetapmt tsrimhip}!ilﬁe.r %ém#deﬁxﬁﬁve
t . 0l. e a al .. or . n.
e 0P s i eption p s el s GRferibotthg dnd were
Eund & hardl ﬁighhf&lt? ﬁﬂ@lﬁd&ﬂ&ﬁtrecebtﬁf Q@s fir akzﬁnlﬂQH *$bL1e tidn or

rete] i BN R OmRe i b e B s o less

thif ér dquAIND alS(fh@ BOU ANTU IYRES5Rprdftrked cOHBIES dreViEiR %airlﬁ@a K;of
Canbri dge, anti f radi oactivity using

foactoan o ee&mabﬂm @M«%ﬂr@aﬁw@w e%%ﬂﬁom@eun% Srrihnsibgving a
KestuEk e of &fuhl¥8 aBout B8 RIE SBR hﬁé’c‘é‘co%]i&’ﬁﬁ&érlﬂffe Rfs 66ss thanor

present invention were assayed essentially as
ymakioiebad 28h8Me and found to be agonists of the 5-HT1F
receptor. 5 Protein extravasation assay The inhibition
of neuronal prote| n extravasatl on is a functional
Micasgyenfent ofiodd/IP formetimal nechani sm of migraine. A

conp OAH'\Q ssrelgol?ﬂeh b}%]ﬁ it Wé:ﬁ%ﬂ&gé, L JCYFdRBA 42lgr fLeL %Tm receptor is

extravasation ca as Hescrib
ﬁzotﬁomaﬂmugbdm G3otéin es tieasuied doy tthaer dbiity ﬁxeagman BaiM ey

(FEIE0 Pl RS SRR SRR W et

t@'amfec’aqb piith tlerfeHT riredepiot.| Adenylate cycligdelagtivity id Betemdilag] using

PR SRR R B Gt St

lbyrﬂlinﬂmg ﬂhaanmbmbn af a toft.compBMiddy therbaxingl efftcfndBefefhining a

| nea S. 1 ne [ scal ci si gn,
BieSRu BOaS bt i BV ABHss vl Resseineone e
mﬁdnbu c@dm §FSeieidel ALY, 85236308894,4.992; 1A HRteferthbes cREY
tEOth sides of the md-line in rats; 4 nmposteriorly
8. 2 and 5.2 nmlaterally on both sides of the
i d- [thd¥®att hum&S5-RER réef®r iralsfec@ NIER THEAS (ésﬁfnﬁfeﬁ 5 drom
to bregma. ). Lower pairs of stainless_steel

WePRint Gaftqln? jtien tedigsordss fmoi{mg of protpinhie BMEM: 5 pid thepphylline,
1- 1&)@1%21)1931:11&151%%19@ a& q|0§.§v1

10RAOOESPREEL
bot h hemsph(gres one electroetoa to a

ngFevinedor 20 mimyes ap 6y S%E:G. (Hee ganicn g6 ’én@@nqen@momﬁﬁest
B3R ih P&ralld %ﬁiﬁoﬁ?fo;bb%gdfug 106&LefRcdARRs Obbialt: doSS!

conpound or saline ne
response curve for 5-HT measured in parallel, using a fixed dose of methiothepin (0.32

'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 uM) 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 HCL. 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 radioinumunoassay
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control intravenously (1 nL/kg). Approximately 7 mn.
later, inject a 50 ngy/kg dose of Evans Bl ue
i ntravenously. The Evans Blue is a fluorescent dye

' | exes with proteins in the bl ood ggﬂ
Mmﬁl@tﬁsil%%{égas a marker for protein extravasatl U52004/025607
Exactly 10 min. 25 post-injggylion of the test

‘conpound, stinmulate the left trigem nal ganglion for 3

eAMP aadicimnsmoaseaytkif; Atleavsed Magdetids, Candridde, MA). Quandy

duratj.on). wt 7 entiostat/ .gal.va at
R B e e COlR AL Ko o Bl i B LBl
freduktbor sogwartsl mebﬁkdﬁmgwe b’dnhﬂou?dse)f [&m predentiivention \;\]rere assayed
exsangui nati on w t of saline, R e the top
GHoeRHAEY aR oped Shath i FouPi < AeCEiP® QLo orP bt rERPL
menbrane 30 sanpl es. Renove the nenbrane sanples from
bot h hem spheres, rinse with water, spread flat on

. dry the tissue on a m croscope

sl i deTMSmABItiondHARR! YroRin S@UCSdnRs WelnBtichat %y for the
gl ycerol /wat er solution. WO 2005/ 035499

Perpabmochanpadargtaing0 8 compawdr sabilis teinbibimegpnatyeipin
Bl ¥6n b 18 3GHRASR apécﬁbm% B f@lﬁé&ﬁ%ﬁs@%ﬁ ence

m croscope (Zelss) equl pped wth a grat’i ng

monochnesthshen BarlanBpsagee-Devlsh ot 86-25 ghor guinea pigs from Chatles

i o _ Cnto .
e SR s
mgdegor 65 gtk espretivaly)a Fo2dcl animak plabObe primat mpstereotaxic

| 2 2. . '
BE PR Rod Batbuftafy o s BESRRRTH AT S 98! Ry 40 mm for
geiac pigsn Malkiehenidinssmpitad staly @oisioh,yand drill twepsitsaf gilfteral holes

Bl T A Tl TH 30 20 AGREY SndlEogpe AR Sl

&l e 4 imdepostiiony kit 3.0 andd.2 inelaterdligoriboa sidea BOthe aid-lihsin

an ipsilateral. effect (i,.e, occurs only.on the side of

EpincdRies Al camtEey s r@fﬂ??dg@ quﬁﬂag-lgowaﬂfﬂ%m ohsialess steel -

Stirhilktiratefdirodelinsulabd @08pt hithe Sids TRhes Mediéél@ghﬁmlb%nc.)f,
a o}

sed.as the.test tissue and _the_ unstinul ate
i Shedioles i Both brmispiores. QR e Bpde 1A bolopioragiopth of R (rats)
' in@XpikdH\Redddran i n the dura fromthe
stinul ated side conpared to the unstinulated side is

cal c L@’_%Pl"?dhe @é‘l‘qﬂ?‘lé’%‘@ﬁﬂ pficEa Jose |0§Th§ Wsat:(._rr@pogpd or saline negative
SO PIrERh Sy @ -k, %bﬁ)ﬁﬁﬁ‘éiel} 78nih Nat@t ifj&Ra 5%%% él'oEE of

TA¢
contrast, a conpound which effectively prevents .
Byans Busdairavercusty. (The Evans Bluess ¢ flaerescent dyp whidhspwplogsguth

loiing B16E bkt RullondBPE HERERF tick P b, TR0 min
past-iectiorepltheitest compound, stongain § left wigvmirkbganglien for3 min. ata
&S}Féﬂ{’iﬂ{éﬁsi@%‘h%@mg A ﬁ%&%ﬁ@&gﬁ‘é@%}%{o‘&?%? bbERtdsaf

extravasati on i'verconpounds
glvanhsiat{FE&&nRrincatos Mppbed Rwseaachissayed essentially as
descrg. _ m dg..mer e .f dto . . .

si gni ﬂ{lﬁ%gr@ R‘?#’?%"HE@?’F “neur g@‘a@é@% f'e "%pr 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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20 extravasation and are thus eflicatious in the
neur ogeni ¢ plasna protein extravasation nodel for
m grai ne. Rabbit Saphenous Vein-Contraction Sacrifice

%ﬁm%\g@;eal and White rabbits (3-6 | bs) (Hag'nc%}llg{awozssw
a

amazoo 25 by a lethal dose of sodiu
pentobarbital (325 ng) injectogd into the ear vein.
Di ssect saphenous vein tissue free of connective
ti ssu@pamsiy thelantowng of FeramaBlm dyte ip edchetiple msing b Hibomgence

HERon S SRR 5 o S L.

revinputbladiiven 4noborided btamcﬂ.alﬁmeﬂbde t€a GhiRéi) cckaplite¥)VBbr each dural

I SCE: PR RGP oF POyl () 4D S5t Gerng 25 x 2.5
Sira squam‘aeeg tusiag alypation i cRegh bE@pr@mata]y 585 shaRe meilring

sl i them %&%Q%a' é?}gﬁwfg@{]t he §0| yet g)‘{‘%ﬁﬂg%nt ubi ngdaI

ﬁeﬁﬁﬁcﬁ&;ﬁh@‘g‘@megwh{ge needl es and attach the | ower
needle with thread to a stati o‘nar%@gl ass rod and the

upper 1hferetfaBasaiomindyeed Ry the slegiricy sEmulation efthe tigeminal ganglion
(SR GTR) R RPN AR 9

Mount the tlssues i n ordan baths containin

gulien was stinaylated)s dhistalloys the ptimnlatsil dusajte b@@sed as the test tissue and
;g\%hﬂsﬁ@mte@haﬁmﬁe e 1 o6 R ad 509&?[5 910 % gg%gﬂé%ﬂn%% of

ply an initral optinumresting force grans t
P’Ft@thlm inj the dwra fiRecthe stimddedsids eorparedriatieivostenulated side is

GIGHIEE, WAL h 210 T Aol RRAIET SR RRE s hita

aigs.alnieoptmss a coinpowmd wiishueifectivelepravdnisthagstratastiionin ke, dura

e TR A b R b PR L e e

tdmapoluad Hosesbddomultiple ahinsdvet etoh dosage Quveel, bieprtcen dore@dspenséd

AL BB oS B i ﬂa%aﬁm%%?@l%aﬁ%%%%@% by

ﬁ@z eHn ﬁepltel&@tatl@él cdmfi)pcﬁmﬂﬁm& PbseBOAPNIBEl were assayed essentially

ORGSR Bt B e CptrUBc Oy B by g Bt s BRRE eprousl groten

aiitﬁﬁaseﬁorcﬁﬂ ab@thwaﬁcdt@us ﬁ&ﬁ@ﬂe@f%aﬂe plaSin PR tcRIOMaSdsation
Ee‘i ntratl on-response curves | cul ate the nmean EC50

FHUERAS mal conpound response, which maximumis
expressed as a percentage of the maxinal contraction
far the tissue in response to the 67 mv KC
RehbitSaphepouyVein Contiagtiont o each tissue. 15 Two

| ”porgaﬁl@ﬁceﬁﬁﬂél@%%eﬁlaﬁ@m@rﬁﬁﬁss LEfs Vﬁfaﬂeﬂ)ﬁ'léalamazoo MI)

vasoconstriction assay f enous v€in contraction

dowel OM%PEﬂ&bﬁtbﬂ@Jdﬁ ongkisiegtep inte taeaein Dissees
a8 veli_(rg.lss{l§ ﬁ‘QéJ SnlediRissle, ).arm;ﬁatee in Wﬂ(ﬁy&@l&e tubing

contraction (EC5 IS a measure

(PE50, outside dlameter = 0.97 mm) and place in petri d15hes containing modified Kreb's
solution (118.2 mMol NaCl, 4.6 mMol KCl, 1.6 mMol CaCly*H;0, 1.2 mMol KH,;PO,,
1.2 mMol MgS0,, 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 2 stationary glass rod and
the upper needle with thread to a force transducer (Stathara UC-3).
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of the dose required to contract tissue to 50% of the

maxi mal response that the specific conpound is
capabl e of nediating. The nmaxi mal response that the

vein is 20 capable of exhibiting igs asu
g@%‘%ﬁ%ﬁ% nistration of a high concentrati onls((’glg9 M"%%lm
of The %n KC contra.qog.on is the ratio of the
maxi rral response that the specific conmpound is

c apabMeuns thertisgies i organdhailiscotaimingt enirafmnodificd Essbenslation.
{

A 5l bR MGGt ot PIOPING SIS 20 T M Apply an
inttial o,pjmmms’mg forcernbt ghamsdo ]fhegdamftism tRecord isometric conh‘actlons

constricti act i if it S a ima
BRI Syt ot FisB 50 p ainte tmoefPol S48 St - Baduers
mrdn?mmctaﬂm@ra@rgl afetmbits.t ABO\G Tisdudd ﬂé@lpfnhﬁﬁ&{ 1 10\1.’2335 Ila\ifore
contro a conpo n of up to
Bt los8 efnaRBlAna sf Fh EL e Pt aue iherd e masimel
RapicdenFath the be®ARWES tighe t1e- ee&ﬁ&%&tmu&wgrhﬂ%fe@ r28d

t est ed vasoconstrictive act|V|ty in the tab
tg%ﬁﬂ@%@@% T dliproeof eontiagiany Al addigienal s@@pta@d\weachmve

BOnad BondBrtRibe Eﬂ"éjra%%é dTQBm Surll Bde dra'; o k o, ges erate cumulative

vasoconstrlctlve ounds of ent
AgAE TonesRITRTnR TeSROPse qué@ts éz; epridesi cqmmunptdhss@g sant beysedto

RAsEE up B %O/ﬁgoﬂ_xgﬂ On&ARh S Shontl ERfek) yCX\l'c{ﬂgte Rid rﬁéanafg(%%and

conpounds the treatnment "of mgraine targeti
EcEPangs, Whéchmeatdshurh der expregsediane pencaaagasmlﬁthe

005/ 035499.
nwusg%ﬁgrgg% nguf%g kegg(gsn%gt g\ﬂ B??%ME& QQRMIBRD, initially to
egelstissemstrictive activity, as for exanpl e,
suma a EC50 .66 MM a

O bR B ronf B8 e e ettt S s SdbbrR e B iy,
sahhgncms Veﬁeﬂomatctmn {ECHopand Ihauﬁlall-ﬁixﬁadtﬁﬁ aph pérc@mgle of the
i nvention, are rel at e
oA TR K el 0, BT e st e et 020509 measrre
of ﬂlerolalf;el mqmrl letimo cddnact tEsddTo ?%Qlﬁtlﬁrmzﬁiﬂrbﬂt 8 YEpBnse t%at Ithe specific
eci f,j.ca ors in the cl ass,
ogrgbyund i ol of e ftinig 175 03k TeSPATSG a‘“ﬂﬁéa SYqRF Vein is
c@ab[EIchxlﬁbﬂ:Hg B masttebaftdl bmheGaROSE ikl c@e&mﬁéﬁ 67k of

Kedh Th Aol ourTeGn PieR? CHbP Gl fosporab e speciic

copauni RespitiebOhedang dhAddias TR RixiRhNdidEs At salStidsd 08

|1s transfegted wth the desired receptor subtype I n

P’fﬂ%ﬁi‘?éll’% ptigglption with K61 Far pyrogpasiof thivapplicgion, & woawoned may be
cSrslile)E 2o n&hﬁv@h@rﬂﬁé&t Hsbdonbitibi®R Rfivir/iFRY g&ﬁ sacxtxhé%m%l

conpounds of the present iInvention Were term ne

%&?%tb&ﬁﬁf eqnalrfe Stoefiite eaptmetiongreduced ey thef7 mlhéKCl
pés‘lﬁ%l:%nﬁﬁ%@ﬁ) E@hpouhl Bdncbiratibf ofAl] t'ﬁribw fwh'éﬁ gss%(%’?‘%?%an y

he 5-HTIF receptor was on
Qf-‘ls"féleﬁé'lao‘ﬁeeceptor subt ypes, 15 particul ar for t he

5- HTk B8kt dhhdgotftfs SPIHR pred R inREFon 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 Yama KCI 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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Specificity Index The specificity of conmpounds of the
present invention for 5-HT1F nediated inhibition of
neuronal protein extravasation versus vasoconstrictive
%g%ﬂ}g@gan be 20 expressed with a Specifi C'é'b’mézﬂﬁ%sam
which 1s the ratio of vasoconstriction to efficacy I1n
i nhi biting neuronal protei RIEXtravasation: Specificity
I ndex = Corrected Vasaoconstriction EC50(M
tegis phsiEpRg vassRonsSHVY aelibity, Rylor sxpmie susstripien.ophich has an ECsy

L@} i i j [ 3 el
Contracti gh Amraxe g% (Iifbsg%? aﬁﬂf{%ﬁggﬁﬁgﬁ%&iﬁ%&#}}%& a";? e
compound, and is defined as the vasoconstriction EC50

i Virdec %rex KO . For exanpl e,

Sy {hg%ci{'ﬂ}{%é%g?% ected vasoconstricti on EC50 of
1. 03X bnpiimds ©f 66 pravelE @@ntiontate RiintBalyselkdive farthe HHI T F

j .inhibiti f 2.6x10-8 30 | [ Ki
e LR Tl S Sy ST
ré@ptoeiein ehieS-HT ngubtlas, Hfocefamplel utlwitheut Ihit-aidy, 8é F-8IT;4,

0 iS ol l ows: WO 20 03549
SRt 3hom 54 SR e e Sy TR A R et rpopipr sobigpes
ca@ FRol st defdimint@ bpsiighiinodiGeAioh @F théabti@ deb®ibed radioligand
r adi OLJ and bi ndj ng net hod descri bed ,above; 2. Once
r5qepiop PIngIng arsayng LR translEetee Witk the desised avepinbiype in place

oA ediR LIS NNRIE STHEE QRN é.sr@rbiﬂ&%uﬁﬁiﬁ tial
agoni st or anta onilglt%of t he 5-HT1F receptor b?/ﬁﬁs 5
TPRISSHALE compewsls ahthe groges dpvenion wospetersningd byguch gssayp and
WSRO HeSelel AW ort -?-1'1?14} I (84t 19the BATHE |

Wi th an Emax . of atrtﬂ?gas gﬁ%g}?’t%%t%%ﬁeasut?g%gjggﬁ%g%ds

forthe Prél Looieprptiraves an thetitisie; higherdhandpoetbérmessytor sbdges.i on
. U [ Nz ANt L |;ng the above
esc%ggeggrﬁlég%&ggﬁqf&%%%@% the Specificity
| ndex as shown above. 10 Wil e conpounds with a .
Lfickty I ndex greater than 1 are useful for the
@g@% Iﬁdk&d uses of the present invention, |arger
val u@be fpeeifititeofSpmpodrids bf the presax investionforcf-Hjanedided
-l cificity Index . ndicates qgreater ecificity
O8] ot HRE bR et B BT Y B RS oy i 2
egpressed/ it b Spevifivity Indeaseld dnis tthd ratio ofwasddotigrictiohad efficad in
. ounds ve . a ecificity Index of greater than or
"%gtﬂ Qegrafgﬁqrgtﬁnﬁegigx{asaf@?: preferably greater than or
15 equal to 100 (at least 100). Mre preferred
y Ci

conpoRpstisity Index &= S omECH) @A) er
Extravasation ID50 (mMol/kg)

The Corrected Vasoconstriction takes into consideration the maximal contraction
relative to KCl for each individual compound, and is defined as the vasoconstriction
EC5( value divided by the %max KC1.

For example, sumatriptan has a corrected vasoconstriction ECsp of 1.03x10° M
(0.66 mM ECsp + 64.20 Y%oma KCI) 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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than or equal to 1000 (at |east 1000),. and yet nore
preferred conpounds have Specificity |ndexes greater
than or equal to 5000 (at |east 5000). Phar rraceuti cal

Q5iddsons 20 The type of pharnaceuti cal
ﬁgg@ l?osﬁéthe adm ni stration of the conpounds en%(iolsz%gw

in the nethods of the present.i nventi on may be
di ctated by the articular conpounds sel ected, the
t ype l.oMepives theafdinitn ef the compdund dordlaesy- P&t rEeeptor ubing thout e

”%ﬂe}ﬁ(?ﬁ% Sﬁdeseﬁgeidltﬁ% watate of the patient.

ol ons ’anenable to oral,
subl 2nQued affimitystat the lS-H’ﬁgp mnbﬁba‘ i estﬂ:ﬂlshmlndmrsﬂneatr]nedim thee

d I
e e e L
r&ponse mREVENE AbscHbRAMNAGE;I CAL  SCI ENCES, (16t h ed

1980 ener al ha ceutical copposition of _the
pr esé #rg‘?ﬁ%?ﬁﬁ’ Sgli‘Fg’Fu gg ag pgonist of RAENA! ALy Wil en Egpax of at
100 POk rsd%oﬁlemerafﬁ@acy of me dorhfoud Uinhibitivh %€ Protdit Bxt@fasation
an exci pient or encl osed

eXCI i ent, di] uted
apherOus Yein @%Wéﬁmaﬁﬁwoms%@eﬂ Assesea®or m of a

Caps.ml CalcfAE (RISpe AARES nBlx AlhShn ARRE.2I ner. Wen t he
exci pient serves as a diluent, 1t can be a solid,

seni g pempeyndy Withyp Sperificiiladex cysater fhamd e uggfubfor the
neflOlS bf us@sad'frﬂﬁe%*%sggtt Llﬁgég]iuufg\ gség& vl foR fHes) E%ﬁaﬂhﬁ

Thus, the phar ositions ca e I'n
pte&rmloﬁ largen Specificiyindeondiggsugeatnepscifityddy Sheepnin mhlbltmn :

ofé #e.l;lagul : 1)1%111 &%@z{tﬁn ol\rgxznvﬁg%lg%sr%&ﬁﬁ h ?fn?sr I%?e(fll%ﬁ 'i:gmgounds have

., suspensi ons, Syr
aSpecifsaly dndea sf gregtot theh oregual ta 19 (aq brasi 16p praﬁsr)bly grembntban o

KBt R e B e

then ppemalto 1] D@s(at Bhstil D00, andjyetrhard bfeferrdd woinpoemds hma Specificity

S el A B SRS Pjedo oy e necessary to

mll the active conpound to provide the appropriate
P?artice ize tior to combining with the other
= e active conpound is substantially

i Psctwml hoflphazrﬁfadduﬁaﬂlchpbﬁti}]dﬂ Uskcfdr tHe aaamr@ﬂfahbﬁ? bethsi ze
0 e t han the acllive, conpou
CERSUBSA eI e BIPLOF BTG BreseEhviSRion AL B Sjcued ty the
paasE|cbiipiids sl ek dbihe A gelof BlbrinBcoRTneNd S8R desired from the route
ubstantlall unlform O distribution in the
OMG%@B theskiimeidhs paisat. e g. . about 40 mesh. In
one mbﬁﬁ%mmqfosmbﬁ d?ﬁe%ﬁfﬁ@to erV%thqm nmfoﬂqaje&mlae

size range i s between about 1 pmto a bout 10

adngpistretion @ reepapyd @@.W%@rév@%@pwn@mhg phamamécalaﬁtae%e
eSStk A9East &ié%ﬂ\?eeoom?%hﬁ Lk, o SBBRTNSToN é]ﬁuﬁé‘iﬂ

acacl a, cal ci um phosphate, aI gl nat es, tragacan

SefENgaS, H 6thoesh £980n

In general, a pharmaceutical composition of the present invention includes an

mw

active ingredient (a compound of formuia 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 liguid 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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silicate, mcrocrystalline cellul ose,
pol yvi nyl pyrrolidone, cellul ose, water, syrup, and 15
nmet hyl cel |l ul ose. The pharmnmaceutical conpositions can

Wﬁoﬁ%}&gﬁbl y include: lubricating agents S“ﬁﬁ/@sﬁommsm
talc vert r'ng

magnesi um stearate, and mneral oil;
agents; enul sifying and sudpBndi ng agents; preserving

agents such as nethyl - and pyl hydr oxybenzoat es;
@ﬁe@p@ derpdozengas sgchelfn aaﬁhﬁtwgtma §uspeRsions, enTlions SRIORT s

; .
el Erds N bl offs 60 g B AL ofabalbgib e up
forl§Peldi weight 20the activesomporridnsadt and hardrgelatin t:apéulpfa@ﬂle,nt by
SR BRORAAHERS RGAD D bier@deca WLbSS1 ¢ 1S

0 nister compoun
nmet hdd prepérirtgha pharmaswdivtl compdsitias it nyaytie mhopstaraioymill the acuve

e R L S L B
inb@diens cifthertive/conpoamt 8 bhtataaiiallydhehible, ﬁmkimnljz Basgilled toa
can

one_active ingr ent,. ese, f or nul at,i.on
S e o ess Uiy S0 At of DS s Gompermg & R Re IR sF sploble
e ggdtle size ﬁtx@imauyratijiﬂe@ B?imlhhg @gﬁ&etuer@éubstmwﬁmw S,

|nt£avenous i ntramuscu i ntranasal of

tipd The @barReUHAl GomROSAD, it $houkdtpeshy i one émbodiment

dfﬁﬂ@ﬁ&deﬁlrh%nﬁoﬁEﬁe%ﬁ}ﬁd@slﬁe%a%étlpbétﬂbﬁ%b&mOel d@ﬁ% ot 100 un.
conp05|t|ons I'n order to admninister trans

t r anSWEIeFEImR{es qfwia;bieoeefmp@éf%m%medwtqsea @th??@e’ﬂ’é@% g@fbﬁol
hiRARSOSHITRs, AR 50ER, IRl Bhd! %%:B{eg Vdagscgﬁ@]p gaﬁcﬁlo Bficium

or di sconti nuous 30 i nfusi
Sﬂi@?em(‘f‘?qtﬁﬂ@ﬁme@ﬁuﬂwecmwlw)@@hmmmlose[hs@ter syrup, and

Igéefpﬁtcélﬂﬁ&eo @hﬁgﬂ.ﬂﬂg’c@u@ al & fnf’f}%%fﬁ%ﬁ{@h g@%ﬂlﬁi nﬂg&ﬂm{qde%lﬁﬁncatmg

lvery of p rnaceutlca agents
aghads sich as Blemagnegium stgagite, Pad witteraloll; vitd3Re2He; enflsifying and

T T

32@%111&3 Egbﬁﬁ ﬁﬂ'ﬂa&ﬁﬁ@h@bﬂﬁS’B&?commmﬁs Iof they ummﬂlgn canfbe
R85 g DS Yl B 68 b mocion

. affier al‘nhhlytra)mn itanthic pe:imt Yy erﬁployang proexinmes Bneen nthodrt.y

i nvol | ace a. drug deliyver theter .into.,.

t e Bt s DR b ot Do iploy e 56 ool & mis
itventich diraailywibsut bey forraiiatic)the chipbuads ab hsuatle bimisyered in the
st used. for the.transpqrt of, 5 biological factors
g Sutisel FOpRPLPTS CORPETILE HPhARFRREiRAlY asceptable cxcipient

' 26l@ seAsh et defivd in@ediBil Ghbse Brfilatiofly din boldidisedBy Siddiety of

|ncor orated y reference. The delivery of hydrophilic
ToEREcludiag o1k bisoRla FROY ARSI Pansalp iSHPCTAEoNS; BiEsROUS

RYRRISE0R &dﬁﬂdré:bbéa@ nﬁiathE@c 1984 iVthe %&Bdé &8his
.bl ood- brain barrier. I'n one referr enbodi nent of
inyration e efectivedioth irctableapd oriakcqmm&na@d a 10
phar fRgaLh Eéilm&%?ﬁ&%d&h%ﬂy,%%ﬁde%ﬂ%ﬂer} &éﬁcec(%tch") is

conpound as descri bed above In a
needed. Such transdermal patches may be used to provide continuous or discontinuous

infusion of a compound of the present invention in controlled amounts. The construction
and use of transdermal paiches 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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phar maceuti cal conposition adapted for buccal and/or
sublingual, or nasal adm nistration. This enbodi nent
provi des adm ni stration of the active conpound in a

'QBQ&Eus dhat avoids gastric conplications, %BEEy%%mnmm7

rst pass netabolismby the gastric systeman
through the liver. This adiBnistration route may al so
reduce adsorption tinmes, providing nore 15 rapid onset

of t Feaauqrdlots it wilbkefosivable ormeccswmpioumitnsiued the pearpacsyéesl

pgﬁﬁﬁn??)t/ﬂgg%o re?ﬂé%lq%c@q{gﬁjli@?gt el%e%ft\émé’% 7 gsually fovolve

pi!ﬂqanm cbuthiug dbhveumﬁﬁt@@r intaths hows véntyidwarmpsia to tyghss the
b RTTh bR Gl il el Yot Hmsportof

bmhnigicsad: faetors tarsmuﬁcsandbmmt negens ofghebhdenis deseribedtih ®.S. Patent
I ce area of ubl i | {.bucc
sl o R i i B Betied W iRl P YRy SbyvafBoiiE Broge
iy de ealeacdd b;rahtrasmalsmﬁmmﬂ of Bypeftord©suldtiins, Wiiidh dah @ansiently
?Pg'lfhgf‘%i’ Lo al l ow the absorption of the active
PR “ the very high activity of the
comm@rsﬁnadmmwa@@ﬁmme prssent iheontibd Ghdrd {s phvidebal r
uitability for_ sublingual/buccal pharmaceut|ca

PREFBERTIEA GPREPOSKIONSAIBTTEE Ffest e famRownd as dgicaiped abpysin 2

ph@nitdusit® dothpbsitionAipt0S AR cAl @hdNbr L8 0852848 administration.
contai ning fraom about 0.001 to about 0'ng, nore

%ﬁ&@@%&?ﬂiﬁ%@aﬂ%@m of3be acpige pRmpaypd irremanser hat avoids
ghIAsH &Qipﬁ@éuong— RECH 3 phi ')ﬂeta@gﬁﬁgﬁy e gggtné ﬁﬁlsag%r through

phyS|ca y di'screte units suit uni tary dosages
diver ukhispdsumipteation e Hex reﬁméﬁosptmemsimwdmg more

R Rt rapoRISHAHE ThoGHMAR oI lecR i o Bh i
paticdarbolveratile solviitity profilesite follitatp h@oimgm&hmdaihamaceuucal
dsﬁi tSlﬁ:ﬁ uﬁ@g‘i’ coxﬁﬁ )ﬁ%l‘us @g%‘c%lgﬁ 8[931-81%&9 t he

pr sen I nvention are ve over a

catesatrtionsof geinveﬁme@mﬂs@lfdek%er d\ﬁﬁgﬂt&m@ents dﬁgctme; mgaddie;ats to
the%teﬁdsw% eg \%ie'{l’hg E\?ﬁmg%a]@ r?ucgfa fq e 6‘%3%" B'I 53101;% guratlons

ﬂ:!a lplmnm;:emhﬁ cbmpmucmﬁs m::uatt vithlthe surfabesita, Iballogy the bbidyption

b S el 5B 90 S o B e Bl BS ot et

mb&l’tlﬂﬁcfﬁﬁlﬁhte digkirtshiaabilith eoraﬁmwmﬁcdatwﬁ:aﬁﬁmﬁﬁummio sidbhsy

adm |ster ned b si ci an,
t he of %@P@Q ﬁf% Eﬁﬂf tdﬂiasaﬁa%eache
dmgwbohtammg Boild abdut 0BV ER abbie 00 h;gs&arernguil@ #®but 1 0 to about 30
compoun

istratio actual nd or
m&oﬁtﬂ% acfige @aregte ﬁq f@?ﬁ%‘i%éy%@ﬂi’ H@crete
uri R GhivAbi Rlunfiay d6Rikes fanﬂmsam%u@e&%ﬁrdtﬁey Rtk each unit

pat_l ent S symptorrs and_t herefore the above dosage

dethratingdfuantie ef active gl cplpulatsd Bp@v@fce@hﬁélesmd
thbﬁ}éﬁi% lefBeti A a%b’iaﬂ@l\/mtﬂ DuHARE phPHhAREET cLI5iBHGs HENhe

the "lTower Iimt of the aforesald range nmay be
aheye-e t han adequate, while in other cases still

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. -
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| ar ger doses may be enpl oyed wi t hout causi ng any
harnful side effect, provided that such |arger doses
are first divided into several snaller doses for

1.0l tion throughout the 10 day. WO 20
%@9“@@%@3/ 025607 -115. VE CLAM 1 A conpg‘g?{g%?ﬁ"%“‘”
formula l: RS R R NXY 104N Rz a' 5 or a
pharmaceutically acceptable acid addition salt
tHveveeaf it with be endersiood shat Geasoantont md%mpmmd;acfﬂa@ aduhikigtered

3 uﬁ%' GabS @e&%@ ys:sﬁ%ﬁ?/‘fhciggtn ﬁl%(%rﬁf %ﬁgwf bg’ésl fnéﬁlg‘mg the

Reeidiicacy bk &eatect, ﬂ&ﬁdhsﬁentrwtedfzhmmmm the ad't@al Ic&npound or

hydr o al kyl kyl

SRS g ereg, TGRS, WEiS syt o el peRpat acd the

@é&ﬁtydﬂ Ghd ﬂbﬂént%ﬁﬁptﬁ’ﬁas |90 thereEre m&%bv@dos%bﬁ&igeﬁ bt @6k intended
| kyl, R2 ycfrogen or _ met hyl

\f\Né‘ﬂit j&pesscg)l@(q:ﬁ:t;l&e) mV@DRS’é m gy Wa@rﬁ%d%ﬂ@ﬁﬁ%}?ﬁ%? levels bel%w the

Y6 BERIDF thd A4Heid ra&ée Iﬁay FEhb% 'than%@éﬁa%e@'hﬂéhﬁtoﬂﬁ?cdéw sl
t han one of R3a, b, and R3a may be ot her tha

hayrgﬁr ggip maRhe p@pmqmw eusigg awh@mlﬁs} jside F@eqt@mwded that such

e B B e

dgxir ogen;




10

15

20

methyl;

20 R6 is hydrogen or C1-C6 alkyl; and n is an integer
froml to 6 inclusively. 2. The conpound according to
Caiml wherein R4 is hydrogen. WD 2005/ 035499

PCT/ US2004/ 025607 -116 3. The conpound according to
V%gdg%%ggal m1l or Aaim2 wherein R3a, R b antuheHs57
Is -C(R3c)=, R3c are each independently hydrogen or
fluoro, provided no nore tHan one of R3a, Ri b, and

Rao maybe ot her than hydrogen. 5 4. The conpound
VEEE6ABMhg to any one of Claims 1- 3 wherein R5 is

hydr ogen or nethyl 5. The conpound according to any

one of Clainms 1- 4 wherein R2 is hydrogen or nmethyl.
10 61. TheAconpauwddifemeladi ng to any one of Clainms 1 5
wherein RL is phenyl, substhﬁuted phenyl , ,

het erocycl e, or sué%tituted eterocycle. 7. The
conpound accgudi ngato a gq

RL is phenyl,\\af/éu [ d
substituted het gfocyclie, ere
selected fromthe gr S, St furgnyl,

t hi ophenyl, pyrrolyl, p rrolfﬁinyl, pyridinyl, N
nethylpyrrolyl, oxazolyh@ i soxazol yl, pyrazolyl,

i mdazolyl, triazolyl, oxadiazolyl, thiadiazolyl,
ot splarhogiiticallir hazplabld iaciy ladditibrasadttthdredi] whart;i di nyl |

pyri zi nyl pyri dazi nyl, isoquinolinyl,
benig§%4§$yp 8’géﬁz’odloxolyl benzot hi azol yl ,
qui nRl isyiCs alig], betarinhed GO allqlri,e@zo; biclialkeh ydlbsnaftad C3-Cy

culiplioh ehedlh WS LR o Decer Hhheed hiReowlng

noi eR¥isihgdrogen, EyTS kialil, €H-Cy cirbloslRA-C,0CH 41y Sor Agkup of formula

substituents; or ii. substituted wwth one to two
I[substltuents i ndependently selected fromthe group 25
consi sting of halo, Cl1-C4 al kyl, Cl-C4 al koxy, Cl-C4
al kyl t hi o, cy a tro, mherein each al kyl,
al koxy and a qu%iii\ ituent can be further
substituted i ndependemtlyd with Cl1-C2 al koxy or with
one to five hal o groups eagh i ndependent |y sel ect ed
fromfluoro and chloro; Br iii. substituted with one
substituent selected from tHE group consisting of 30

B;f{%}h | ny@% iy thes EQ%'& B PR YR Rz"’}é‘ﬂydrogen or

oxy,

ai meptl- 5 wherein
et erocycl e, or
rocycle is

R*, R”, and, when X is —C(R*)=, R*, are each independently hydrogen, fiuoro,
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,~Cs alkyl, or C3-Cg cycloalkylcarbonyl, provided that when R*

is other than hydfogen, Riis hydrogen;

R® is hydrogen or C-Cg alkyl; and

n is an integer from 1 to 6 inclusively.

2. The compound according to Claim 1 wherein R* is hydrogen.
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phenyl oxy, benzyl oxy, phenylthio, benzylthio, or

pyri m di nyl oxy noiety can be further substituted with

one to two substituents selected fromthe group

consi sting of halo, Cl-C2 WO 20051035499

ok 4/ 025607 -117 alkyl, and C-C2 alk

V\hermiesl)l%ég‘g%ch al kyl and al koxy group can be fiaﬁr‘%'fgsez}mmzssm

substituted with 1 to 3 flyps0 groups; or iv.

substituted with one substituent selected fromthe

gr oups. condihe tomppund a@ordddg tomithitr Glaith 1obr-CH4im 2 wherein R, R*,

al.kax rb . d_optional ly further substitute

S REE TR o e e BPisalely ety g o Rided no

aorshaildnsof RT%, K] ad REImeAbadtiet thanBiydgemal koxy, and

Cl -4 al kylthio, wherein each al kyl, al koxy, and

al kylthio group can be further substituted with 1 to

3 flupro gneuifipoulid adlaieOBRaY Bk GFCISHEIINGS Wherfh @/ 7

wherein RL i s p%oenyl, substituted 10 phenyl,

hyerageR ey BEBYL or substituted heterocycle, wherein

heterocycle is selected fromthe group consisting of

furan%l , thiophenyl, pyrrolyl, pyridinyl, Y

N- nethy| pylRf eenpound secpiding tapny opsafLlaims L — 4 whspipR® is
Ur @byl benzot hi ophenyl, benzodi oxol yl, and

thiazolidinyl; and wherein substituted is taken to

nean the ring noiety is: 15 i. substituted with one

to thyee j : [ it W

one {g(r_) t\/\gﬁég% .t%ﬁ?@%ﬁéﬁ&%@eﬁﬁ%g eﬁgﬁe%%phmﬂ’
substitgfedplenyl betgpeyclener substifatedhet@beyele. al kyl , Cl - C4

al koxy, Cl-C4 alkylthio, cyano, and nitro, wherein

each al kyl, al koxy and al kylthi o substituent can be

furtWer sUbstimponedadoniinsn dayodeof\Wildins 1 orfewhaeihiRV & phenyl,

SRR AR Rerg BB or M AP R REC R I Seleocidils Tetboted

erel S )

o g consicung ey highhl by heslidht idiny, -
I OC e | Sel ecle ro e (o SI St.l N 0
S S S A A R L e e R
thiadiszdlyl hielolph ez lidiayl) Hieesty Kdaiobidiny, peimiding], ppiaginyl,

isy .25.i. supstituted w,th ong to.three, .hal. e g
Py Ry, Heftiorgenli: Serteony oG A qpgpotinyl,
gy fiehsothioplepandanbddlylsaldect ed from the group

consi g§ting of , hal o, t hyl,, et hoxy, trifl uoronethyl, |
Crif OB WPI%{&F Sibstivoiedcheteigrarleps ends st Waring
maéigigcycl e is taken to nmean the ring noi ety I S nono-

"substituted with hal o, .
i. substituted with one to three halo substituents; or

© ii. substituted with one to two substitients independently selected from the group

" consisting of halo, C;~Cy alkyl, C;-Cy alkoxy, C;-C,4 alkylthio, cyano, and nitro, wherein
“each alkyl, alkoxy and alkylthio substituent can be further substituted independenﬂy with

C1-C; alkoxy or with one to five halo groups each independently selected from fluoro and

.chloro; or

ifi. substituted with one substituent selected from the group consisting of
phenyloxy, benzyloxy, phenylthio, benzyithio, 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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30 10. A pharmaceutical conposition conprising a
conpound according to any one of Clains 1- 9 and a
pharmaceutical carrier, diluent, or excipient. 118

11. A conmpound according to any one of Clainms 1 - 9
Wor2ossm8s488 a pharmaceutical. 12. A conpounce@@®Récdioisgor
to any one of Clains 1 - 9 for use in inhibiting
neuronal protein extravasati’en in a manmal . 13 A

cord| to any_one of Clains 1 for use
Fitad GG i car YR RLSGRY foHp s TpeasubSiintod
mw3ﬂ.1(ﬂ@ B,_se of a conpound according to any one
of O ai ns - in the manufacture of a nedicanent

f or tlﬁesqbﬁ#wtsﬁl with Argfubstisuang pri¢ctas fEnre e sasuproansistiag pbhi-Ce
Aol Ad O Beo xﬁérboﬂl,eaﬂd%ﬁhéﬁaﬂﬁ ﬁ&wm&@mﬂ%@a}mm

any one of e manuf acture

seleeiicd Somythe grovp eamaisingadbatont:-6s alkyleG ekt Ao andFfai ne

A PR eaculo ST Tl B S BERER ot i

ﬁmﬁﬁmmbgﬂmm

8.  The compound according to Claim 7 wherein R’ is phenyl, substituted
phenyl, hetérocycle, or substituted heterocycle, wherein heterocycle is selécted from 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:

i, substituted with one to three halo substituents; or

fi. substituted with one to two substituents independently selected from the group
consisting of halo, C;-Cy alkyl, C;-C4 alkoxy, C1-C, 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 furany! 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
consisﬁﬁg of halo, methyl, methoxy, trifluoromethyl, trifluoromethoxy, and cyano; and

wherein substitated 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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11. A compound according to any one of Claims 1 — 9 for use as a pharmaceutical.

12. A compound according to any one of Claims 1 — 9 for use in inhibiting neuronal

protein extravasation in.a mammal.

13. A compound accordiﬂg to any one of Claims 1 —9 for use in the treatment or

prevention of migraine in a mammal.

14.  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.

15.  The use of a compound according to any one of Claims 1~ 9 in the manufacture

of a medicarnent for me'-‘treaﬁﬁentror prevention of migraine in 2 mammal.

- 16. A compound :or me,ﬁse_acpor_ding to any one of Claims 12 - 15 wherein the

mamunial is a human. -

S R T T



