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29" Sept enber 2006 WO 03/ 084949 PCT/ US03/ 08455 PYRI DI NEYYEeptemBePROIES AS
5-HTIF AGONI STS 5 BACKGROUND OF THE I NVENTION Until recently, theories
regar di nYOt%8548% hophysi ol ogy of i grai ne have been , demiuSeR8esssi nce 1938
by the work of Grahamand Wl ff. Arch: Neurol. Psychiatry, 39:737-63,

1938. They proposed that the cause of m grai ne headache was vasodil atation
‘ofextracrani al vessels. This view was supported by know edge -t hat ergot

al kal oi'ds and 10 sumatriptan, a hydrophilic 5-HT, agonist which does not
cross the bl ood- brmmmalmmlPERmmn:EAScsmﬁ‘whmmmSCephal i c vascul ar
smooth nmuscle and are effective in the treatnment of mgraine. Hunphrey',
“et al., Ann. NYAcad. Sci., 6007587-600, 1990, Recent work by Moskowi tz has
shows, however, that tth@g@RULW@Fome@Nﬁﬁ)meadaches i s i ndependent of
. changes in vessel di anet'er. Eephalalgra, IZ:5-7, 1992. 15 Moskowitz has
proposed t hatnlierestyy theansk ireAing theggBioahysistogy af migrainetdvatbeen 1 r | geni nal
9ang| | 2 dofitarcsRHRE YRS BY iSRG £ SPNAYI £ bissue, of ving rise
to release of vasoactve neur opept Prdes 17 o axons on YHE Fascul at ure.
These r 8Pga#ad. 1998 uibpyapeniodeithat ierraaetof wigreina hesiadhe svas aseilibtition a '
consequ eyrogeni ¢, i nfl ammtion js bl ocked by
sumat ri S’?g’ﬁ‘ag{? e%%:t]J Z?Esg%'éc}? é}] pozr%d nf"%‘%gdgeth’f}ﬁfg\?f %‘d’f—ﬁ“dr eceptors,
-bel i @vedumunben,@l h:yée:lpylhlc SR @gdortio vvthlmeu cﬁed-ﬂat orossiht Yload-bhaaCaingd, on:

the.tri ul ers 16- S20. 1993.
Sumat 11 AL CHAEERR 3 ol eyl p o e B i Beratrsbe o
recept opﬁmngﬁamc: Iilﬁ}nlﬂwbﬁ/leeﬂdAEn NY Al Sck. me&smﬁaelmgo WhRdeBiit vask by ty maybe
- i.hdi cat h,}/eskof tzvasolﬁzons ricti ctl Vi t%/ gumatrl %n 25 and si‘ml ar
SPTevi 'GugtY “é?'(‘fre f’°‘f°t'1'€° FoAMMERPe ‘fa #P8Y4i ne had tended to
~ be sel edtdeptndent bhehahgs i vahel thainster aSh oG4, 18IV go@ct i vi ty under the
- preg%ses of the prior art nodel's for mgraine. Serotonin (5-HT) exhibits

se physiol ogical activity nediated by at |east 30 seven receptor ,

cl asses, themnm)tw:Izab@rmm&&uﬁéntmnﬁ%v@pﬂﬁgﬁfo@9319'§:ur§u1M A human gene -
whi ch express e of these S-HT, receptor subtypes, naned 5-HT, F, was -
i solat elf'8ey2 Q @"EBWSY%Y%C“'%"&&W“‘MM cephiglisdissuse givingigag t090 408- 412,

1993. ThidscofiseattivenRG@pipHidessidM. Biohs o ihRRAdLIBAR. OficscabicRcf 1 | € di sti nct
from an serolq%nergl c.receptor :yet described. It was found t hat

 sumatr i PRUERREPYAES SABRE 3l ARSIt RCORERIPRIS O vich digin. This

20 neurogenic inflammation is- ‘blocked by sumatriptan and ergot alkaloid$ by mechanisms

mvolvmg 5-HT receptors, believed to be closely related 16 the 5-HT,p subtype, lecated on
_the: m;,emmevascular fibers. Neurology, 43(suppl. 3): Sl6 520 1993, Sumamptan, m
fact, has high afﬁmty for the 5~HT|5 and 5-HTp receptors, Ki=103nM and 5.1 nM,
. rcspecuvely, which activity may be md:catwc of vasoconstrictive acthty Sumatnptan
25 - and similar compounds previously advanced for the treatment of mlgramc had tended to
be selected on the basis of this vasoconstnctwe acuvny under the premises of the pnor art
- modeis for migraine. _ : - o '
 Serotonin (S-HT) éxhibits diverse physidlogicai activity mediated by at .l'east' .'
'30 seven receptor classcs the most heterogeneous-of which appears to be 5-HT,. A human
- gene Wthh exprcsses onie of these 5-HT; receptor subtypes, named 5-HT\¢, was :solated
by Kao and coworkers. Proc. Natl. Acad. Sci. USA, 90 4{}8—41 2, 1993- This S—HTIF
receptor exhibits a phannacoiog:cal prof ile distinct from any serotoncrglc receptor yet

described. I was. found xhat sumatnptan, m addu:on to the above mentioned strong ‘ e



29 Sept enber 2006 V\D 031084949 PCT/ US03/ 08355 affi mggg@té@f,e,t;fmGS HT l3
and 5-HT, O receptors, also-has affinity for this receptor subtype, wth aKi
of about 23 nM This suggests a possible role of the 5-HT,r receptor in

m gr ai Ngo e3eMedel OUS 5-HT, r receptor agonists have su Ly been
devel oped whi ch have shovvn relative selecti VI ty for q)tiﬁgggﬂh‘f:’r receptor

VasocordTA PTGy Bt ol abp B Py bl AUy anced as

-pot ent iwaith agpsftaboidt QB nM)ETHis R@Ed¥BALposdiblaTgE af the 53N asgReiiat ed.  disorders.
10 - included anong these 5-HT,r receptor agonists are conpounds di scl osed
in the ™ERNCW ng: U. S. Pat ent s 5,708,187 and 5, 814, 653, describing a

fam |y of 6-substituted-3- am no(al kyl)-tetrahydrocarbazol es and -
7-substituted-4 15 am no(al kyl)cycl ohepta[ 7, 6b] | ndol es; U.S. 5,521, 196,

- U. S5 5, 721, Madonsi-BTirse®pter ayistshave snbpeagéRiybren daveloped \bhldghavvarl ous

- fam | i Jtuted: .
1,2, 3, %ﬁ?‘g{lf ‘ygge?)%%w ﬁ’ﬂﬁgselﬁ (fo?tgr%kavlg%%ﬁgﬁggaescrl %ng a famly of
5. subs tsi¢hseledtidtyendralt mwaemﬂiglvmcqnstr@ﬁvmw&/ d@t@risesafotter ng a fami |y "of
5-substj benzofurans, and
enzot e BEhERe VRS, Y LPIEE 1 BB R BER ool 2
oct.ahydh&ordvctol i zi nyl, octahydro-21El - qui noli zi nyl, decahydrOpyri do.[
§Da]azepnyl I, 2, 3,5, 8, 8a-hex ahydroi rdol |2|nyI
4,6,9, 9a herahydro 2H-quinolizinyl, or 1,4,6,7, 8 9,10, 10: 4 25 :
oct ‘ahydr opyfncﬁédarﬁer@]thasepmw# tec&{m:@@bﬂﬁlsi‘ﬁ camﬂoﬁfﬂs aRdi2&d4Bthdescri bing two
’ famllgg' of 5-substituted piperidin-3-yl- azal ndol es and 5-substituted .
1,2,3 et rgahydr opyridin-3-yl- azaindol es;” WO 00/ 00487 descri bi ng afamly
of 5-substi Ui esleftpb Fos,i & and 384,663, .des'anm@,aG‘amejDof 6-substituted-3-

t et rahydropyridin- | es, az |nd enzof urans, and benzot hi ophenes; -
VO 98/ 08502 de?&{‘r‘)f"%k%g‘)"k“q’fyg ”bm ‘gj(ﬁiétisf Pl 1,23, 4-tetrahydro-2-

- _di B&nzof ur anamnnﬁ'@alm)dyaal&pta[smabt]lnﬂelds 2- am nocycl ohept al b] benzof ur ans;

U.S. 5,521,196, U S.5,721,252, U.S. 5, 521 ]97 and WO 96/29075, descnbmg
Vvarious families of 5-substituted piperidin-3-yl- indoles and 5-substituted:
1,2,3,6 tetrahydropyridin-3-yl-indoles; . - _ -
WO 97/13512 describing a family of 5-substituted 3-aﬁlinaethyl-indoles;:
20 WO98/46570 describing a family. of .stnbsxituted ihdo:]gs,.pwol-ﬁ[B,Z-
" b]pyridines, benzofurans, and benzothiophenes, having the 3-‘p(‘)s‘i.ti‘o'n
substituted wi_ih oc{aliydroindoiizin.y}, oc,taljydro-2-_H—qu-inﬁlizihyti -
 decahydropyride[},2-alazepinyl, 1,2,3,5,8,8a-bexahydroindolizinyl,
-I',3,4,6,9,9:5;-hexahydrb{lH’—q_uinolizin-y!, or 1,4,6,7,8,9,10,104- B
- -octahydropyrido[ 1,2-alazepinyl; | . -
WO 98/20875 and WO 99/25348 describing two families of 5-substituted
piperidin-3-yl-azaindoles and 5- substituted } 2,3 6-tetrahydropyndm—3~yl—
azamdoles ' ' : ' ‘ _
'AWO 00/00487 descnbmg a fam:ly of 5- substltuted (plpcndm 3-yl or. l 2,3 6- . .
30 . lctrahydropyndm 3-ylyindoles, : azamdoles benzofurans and benzothlophenes,- - _
| WO 98/08502 describing a famnly of Sjsub_st:tute_d-l,2,3,4~tc,lrahydro-27 : .
dibenzofﬁranaminés and Q;substitUted-2-~aminocyclohepta[b}benzoﬁlranS' N
- WO 98/55115 dcscnbmg a family of 3-amino-1,2 3 4—tctrahydro-9H—carbazole-6~ .

carboxamldes and 4-ammo-l OH-cyclohepta[7, 6-b}mdole-‘l-carboxamxdes




WO 98/ 55115 descri b| ng a fam | y of . 29 Septemberz()o(j

3-am no-1, 2, 3, 4-t ef rahydr o- 9H car bai ol e- 6- carboxam des and 4-am no- |

OH cycl ohept al[ 7, 6-b] i ndol e- 7- car boxam des; 2. 29 Septenber 2006 WO

03/ 08494WIPG/F#49803/ 08355 WD 98/ 15545 descrl bi ng a sel eetkasisy Of

3, 5-di substituted indoles and benzofurans; WO 00/ 00490 describing a famly

of 5-al | yl - sule9BlEsadet@ibRiya sdicBr BmitY o3, 5 His@bsAred indoles and
t et rahydropyrl eﬂﬂ%ﬂ yl )i ndol es, azai ndol es, benzofurans, and

benzot hi ophenes; S 00147559 descri bi ng a famly
of 4- (3- substlwgtoemw@raé&)‘ib)r@lan%h?bmﬁ dyl%s%{eﬁgﬁké%g .bfb gga famly

of 3, 5-di substituted azabenzof urans; WO, 00134 I'mg a fanily
of 3- het er oaryl “E}mﬂ’Ed'?I&Flﬂ!n-M‘)h@@'@&@&mWO)cszbenmfwems}wyriq hmzhlhlemcndso Cont i nued -

_ resegrch hasw@%@ygsp%s%hgg %ugﬁ%r%g{]gl %eﬁﬁ ected -cl ass of

-novel 3el eetive 5-HIlIF agoni Pdgﬁd receptor .
_bi ndi ng prop&@ p@§0426¢#ﬂcuhngnlﬂamﬂxof@@dmdmemtcdamﬁoﬁﬁms midi | e avoi di ng

significant erefore ef ul f.or the
treat nent of W@g{hﬁ%ﬁ%ﬁ%ﬁ.ﬁg ﬁ%%' ﬁyhell—er?aéﬂ'esgzgf’ Eg'é'lfé‘i’%ﬁ'ﬂ dl,sor ders.

Furt her nore, Tmoquudiplduhds_of the present invention may provide. -15

i nproved -solubility, which facilitates suitability in preferred

formul ati ons, such as sublingual, buccal,.and/or nasal formulations.
SUVMRRY OF Tosmmwﬁbmmasmom sfm]ir&ingl}egﬁﬂ&&la el dnl @ndipR&edEladsByent i on, there

I's provjde nd of. t eral formula 1: NNRs O N / Ra 25 and
, phalron151ceutelij%:{,'gel‘&‘f‘ffrg?@EE;f'ﬁ'g%ﬂﬁ’ft%n"’hd’?%"51 isiipgt hemicakand receploebinding PwReRes, R is O - 06
al kyl , ehih iﬂhihitt[ﬁﬁhc@ex@laﬁdliﬁﬁ' whl%gau@é@nﬂﬁﬁrmﬁbsocﬁélﬁﬁﬁr% h@tﬁﬂy,q C
. cycloal k "d%g { aI kyl -C1-C3 al kyl , substituted :

cycl oal‘?lz}/’llar e E‘; "*ﬁH@ﬂS‘»‘P"“‘ %fdwgfai"le@!‘@@llhﬂw%ﬁﬁrmmtoér ocycl e, or
. substi t#kﬁﬁléﬁ@f&%y%ﬂherﬁno?cgtfﬁ%gﬁlﬁm§ oﬂﬂpﬁesemn%’f(&ﬁ%%%mp (ak! US03/ 08455

15 improved solubility, which facilitates suitability in preferred formulations, such as

sublingual, buccal, and/or nasal formulations.

SUMMARY OF THE INVENTION

In a first aspect of the present invention, there is provided a compound of the general
formula L.

25 aiid pharmacenticatly at:ceptable acid addition salts thereof, where; | S
' R'is¢-C alkyl, subsmuted C-Cq alkyl, C3-C; cycloalkyl substituted C;»C-;
cycioalkyl C3-Cs cycloalkyl-C,~C; alkyl, substituted. C3-Cy cyc!oalkyd-C;-C; alkyl, .
phenyl substituted phcnyl hetcrocyclc or substituted hcterocycle




R2 is hydrogen, C-C3 al kyl, C3-C6 cycl oal kyl - C3-C3 alzeﬁept@nbaagﬂﬁup of [
formula CH2 n NN6 RII Il; R3is hydrogen or C -C3 alkyl; Ris
hydrogen hal o, orC,=C3 alkyl; R5 is hydrogen or Cl1-C3 al kyl; O-is
hydr ogen WQeHEIHE o kyl; and n is an integer froml tor@mmm/miswely. In one
preferred enbodi nent, the present invention relates to pyridinoyl pi peridine

10 corri poUnG@TSdWh@erﬂMal f@im&tcgcléalkm:.(@gaﬂcyl Igra'élr lof Yormilal4 N2 Z - a
R and pharnaceutically acceptable acid addition salfts Phereof, wherein; 15

CRis phenyl, substituted phenyl het erocycl e or substituted heterocycle;

R2 is hydrogen or Cl- (_?# is hydrogen or nethyl; and R and RS are
bot h hydrogen. O her er , Monpounds are those of forrmula | wherein
R3 is hydrogen. In a second a t of the present invention, there is -«

provi ded a pharmaceutical formulgsion conprising a corrpound as defined in
_the firgt aspect and a pharmaceutical carrier, diluent, or excipient. In a
third a@pect .of the present invention, there is provi ded the . use of a *
conpound as defined in the first aqpect in the manufacture of a nedicangnt
for the inhi bj tion of neuronal
. 15 hydrogen or Cy-C; atkyl;
5 .. RYis hydrogen, halo, or C;-Cs alkyl;

R®is hydrogen or C,-C; alkyt;

- --R9~ishydrogenor:C.-Cﬁa]ky]; and -~ - S :

1 s an-integer from 1 to 6 inclusively,

In one preferred embodiment, the present invention relates to pyndmoylplpendme
10 comjpotinds of the general formuta 1:

‘ and phannaccuncall y acceptable acid addition salts thereof, wherein;
15 - R'is phenyl substituted phenyl, heterocycle or substituted heterocycle;
' R?is hydrogen or C;-C, alkyl;
7 R is hydrogen or methyl; and
~'R4 and R are both hydrogen. )

- :-Other.prcfcrred_eompound_s are those of fon_nﬁla 1 wherein R*is hydrogen.

In a second aspect of the present invention, there is provided a pharmaceutical
formulation comprising a compound as defined in the first aspect and a pharmaceutical
carrier, diluent, or excipient. '

In a third aspect of the present mventlon there is prov1ded the use of a compound as
deﬁned in the first aspect in the manufacture of a medicament for the inhibition of neuronal

protem extravasation in a mammal



protein extravasation in a manmal . 4 29 Sept enber 200629@}@“5&153@@ aspect
of the present invention, there is provided the use of a conpoun

defined in the first aspect in the manufacture of a nedi canent for the
treatment or prevention of mgraine in a mammal. An enbodi nent may rel ate
to pharmaceutical fornulations conprising a conpound of formula I, or a
pharmaceutical |y acceptabl e acid addition salt thereof, and a -
phar maceut i cal in £ fufth Rpect @F Ihid BRbont %mﬁ%ﬁ'tﬁur@ﬁgxmvid%d RIS g@éc;f %mﬁ&R‘a‘l's rents of
this aspect of the present invention, there are provi (h maceuti ca
formul at i ﬁ flnel ghihe iRy Agec inbepauHertae of pmedisament fﬂoﬂieareatpthiaron’amwltlpn ally
accept.abl ef ;saptdindihen@eimal.adapt ed for the activation of 5-HTIF receptors,
for the inhibition of neuronal protein extravasation, for the 4a 29
Sept ember 2006 treatment or prevention of migraine, and/or the treatnent

or preventlon.Aﬁemhwha&ynmgrdmﬁmngkﬁmmﬁa&hl&%ha&hmsQHﬁﬁﬁ§hgJ%&%&o@h§C|Osed
herein is a nethod for activa h} %ﬂ Eﬁ receptors in mamral s,
parti cul arl ymh mafs’ P 3‘5’??{5?‘1“@5? b a%‘fiéii‘?%‘@ sal§ therqeh enda Pharmasedtitabf such
activati osarrén dileéd: Em""femilﬁelﬁrm pfer@ll cAbSMARALIGANIR hepb Qo e Present ﬂfvgzﬁ
pharnaceqk&g%}l%:a&qFShable a0|&, ﬂdltlon salt thereof. Al so
herein is & fatHod FoP A RirFEIce) fogn @HW%ﬁ@FmEW%@éPﬁWE%F#@N%EGﬂabnﬁwh
mamal s, phamtacenticalty @ccd@wmmalt RPIHR radﬁptagfoa@tm ARiekiBh bf Q}h% écéﬁ{m\# in need
al,

of such mh$t1'0€ fective ampunt of a conpound or a
'pharnaceuklca [V %gﬁPéﬁpﬁmnﬁﬁﬁﬂmﬁﬂﬁiﬁFgﬁ sal t thereof Al so disclosed
herein is a nethod for-treating or preventing mgraine in manals,
particularly humans, conprising admnistering to a manmal in need of such
treatment or prevention, an effective anount of a conpound of formula 1,
or a pharmaceutically acceptable acid addition salt thereof. Also
disclosed herein is a nethod for treating anxiety in manmals, particularly
humans, conprising administering to a mammal in need of such treatnment or

osed

prevention, an effective anount of a conmpound of fornula 1, or a
pharmaceutically acceptable acid addition salt thereof.Still another
~enbodi ment may relate to a conpound of fornula I, or a '

<

da




pharmaceutically acceptable acid addition salt thereof29 $eptember 2006t he
activation of 5-HTIF receptors, in the inhibition of neuronal protein
extravasation, in the treatnent or prevention of mgraine, and/or in the
treatment of anxiety in mammals, particularly humans. That is to say, the
present i nvemtitosr prel@tias of GniplaeUsl/af the EafRAURE padvedtRh Nl Suketydn @

medi canent forlthe. tivation of 5-HTiF receptors, for the inhibition of
neur onal B’%’P’élsrﬁjag@WE'élﬁﬂson, for the treatment or prevention of

m graine, and/or for the treatnent of anxiety in mammals, particularly

hunmans. "Anot heer‘1 encﬁoiii Eﬁt may rel t(g to the use of one or nore conpounds
of formula I i tHENE ‘T’IS[‘Bt%rﬂemB od, Foretftivating nt-He o Tepptors & mpmmelsn of
5- HTI F - r epetitubarly, huirans, Dofrisigpidaniiaering006 m¥Mendilia 1384 94 P editWe034n 08455

t he i nhi bg i on of nteLironaI lgjlrdo&?i n eﬁtrav sation, for the treatnent or
prevent i on oF © RYPLIASOIRNGHASTE Igrpptady e 3 Fretticallyraceerieplergidiaddifigihmal s,
parti cul asdityhdneofans. . Furthernore, the present invention provides for
nmet hods for the-treatnment of 5 S-HTir nedi ated di sorders conpri sing
admnistering to a mammal in need of such >treatnment, particularly a
human, an ef f eAlsb désclasaduiein s AmeOEP GorNidhibfiing AeRfdhaAR ploteif lex@avasation in

phar maceut i cal acc |l e acid addition, salt thereof. Another enbodi nent

ly t ab .
may rel at garpipaly, %arl%%'gaglg al}ug}anst’ [FEMEYSTREh BSPRIsSTIng dorgoTiaEalon need et | and of
novel i ntighibitidh at effeciive dramsyid doapoend dfffordiula If bf 4 pharm@SRRENy Rbedtdd® Present

invention_ there is ovi.ded a process for preparing a

2- hal o- 6-3(°b$a§éhr%|maﬂt§5%§°éar bonyl ) pyri di ne ‘compound of formula’lll Il t _ /

NLRB- 11l where Xisbrono orchloto; R& is an am no protecting group, C-t 3

alley!, OC6 eyclqallcyi-C-C3 ally!l: or a aup of formula Il A Cu e Xs
Ry Re s hysdRciaid deeegs Aot Gricotos oF BiRVTHDE BUFRIPY BrpRnRESS

i ncl usi velayticularly humans, comprising administering to a mammal in need of such treatment or
prevention, an effective amount of a compound of formula I, or a pharmaceutically acceptable

| acid addition salt thereof.

Also disclosed herein is a method for treating anxiety in mammals, particularly
hlimans, comprising administering to a mammal in need of such treatment or prevention, an
effective amount of a compound of formula 1, or 2 pharmaceutically acceptable acid addition
salt thereof.

_ Still another embodiment may. relate to a compound of formula i, or a
pharmaceutically acceptable acid addition salt thereof, for use in the activation of 5-HTp -
receptors, in the inhibition of neuronal protein extravasation, in the treatment or prevention of

_ migraine, and/or in the treatment of anxiety in mammals, particularly humans. That is to say,
the present invention relates to the use of a compound of fom:;ﬁla I as a medicament for the |
activation _Qf 3-HT ¢ receptors, for the inhibition of neuronal protein extravasation, for the
treatment or prevention of migraine, and/or for the treatment of anxiety in mammals,

particularly humans.

Another embodiment may relate to the use of one or more compounds of formula I in

- the manufacture of 2 medicament for the activation of 5-HTy: receptors, for




_activation of . . -

cot npri -st-ng 1) reacting a 2, 6-di hal opyndi ne sel ected frpgaiibanss o8 .
consisting of 2,6 dibronopyridine and 2, (i-dichloropyridine, with n-butyl
lithiumto form 2-halo-6=litl ium pyridine; and then 2) reacting the

2- hal o- 8‘6 ist.rhi umpyridine with a substituted 25 am nocarbonyl.pi pendi ne
conpound O ¥ tul a 1V 6 29 September 2006 WO 03/ 084949/B6Gks4S03108455 R9
Ol N~ 49 N?]'F Ivavnere_i n.R9 and RtO0 are.each nmethyl, or R9 and Ri,

t oget-her _WItP P8¢ BRufgnalgeiein SxiRtvasdiion; for the sregmatton pleeetiticalbi ne to form
azet i di mgraingyind/el ol iRMleatsRhit dHaRELH DL N -1si xt.h aspect of the present -
i nvention, there is proﬁded a met rﬁd%brmaégggag“é?"ﬁﬁghé'ma“g caer
2- br ono- 6- ( pi peri di n4-carbonyl ) pyri di ne conpound of fornmula Il O 8r I1]
wherei n R 7 Rusth&dnsded tbqatdnl; - ' T ot ecting.group; 10 conpri sing
reagti ESQH% 6- di.br orr_opyﬁjc:ii r{é“‘vv‘fng{’%'?ﬂ?@g]fényﬁ’rF‘F&'ﬁ‘?ﬂfﬂf'ﬁg—tr 2 b onp= 6- 1t hi um
pyr i°di &} HfediNed disedes rengrising adeibnigeningokinidinurinieed FghWi th a 4- (N N -
" di met hykcatmenl peAichRAY b hRhRAL L ound of formula IVON-. NR IV ina

met hyl "t en- bu%pyl Cet ﬂgr ) Véﬁngﬁ&%ﬁg%tf CtResEad effprwiok oTRE | NVENTI ON
One enﬁ’&i@ﬂ'-‘f?ﬁﬁt"%‘ﬁ'}' sepipriesatudditionsslt thereof,.S a net hod for i ncreasing

Another embodiment may relate to a process for the synthesis of compounds of
formufa I and of novel intermediates in the synthesis. In a{ fifthi aspect of the present

. invention there is provided a process for preparing a 2-halo-6-(piperidine-4-carbonyl)pyridine.
compound of formula 1T :

-

where X is brome or chlero;

_ CRE is-an amine.protecting group, C 1~C3 alkyl, C3-Cs cycloalkyl-Ci-Cs alkyl; or a
_group of formula IT ) - . :

RS ishydmgenorctécg-alky;;_ and
Lo nzsan infeger from 1 to 6 inclusively;
hH '.reac‘t,in-g; ‘é;éﬁi—hglopyﬁdine’.scléc_‘tcd -fﬁi)m thcgroup;.anststmgof 2,6— “
dibromopyridine and 2,6ediéiiiorop);ridi'nc,\iNith n-butyl lithium tc; form .Zrhalphﬁéhiitﬁiufn.‘.
pyridine; and t:hen LT l_ _ . g -
2) reacting the 2-halo-6-Tithivrh-pyridine with a substituted s
- 25 . aminocarbonylpiperidine compousd of forrula IV |
_, e . o ,




20 5-HTrF receptors, while avoi ding vasoeonstrictive azd Septembeff 2006t r eat i ng
a variety of - disorders that have been linked to decreased

‘neur otransm ssi on of serotonin in mammls. 7 29 Septenber 2006 WD 03/084949
PCT/USO%“?@%§§4 I ncl uded anong these disorders are mgraine, general pain,.
trigem na edﬁ%lgia, dental pain or tenperonmandi bul aPCFySeusedist uncti on
pai n, anxiety, general anxiety disorder, panic disorder, depression,

di sorders of sleep, chronic fatigue gyndrone, prenenstrual syndrone or

| ate | uteal phase syndrone, posigtrgumatic syndronme, nenory |oss, 5
dermentia including dementia of a ,~RWci al phobia, autism attention
deficit hyperactivity disorder, disruptive behavior disorders, inpulse
-~cantrol disorders, bordeérline nality disorder, obsessive conpul sive -
" disorder, premature ejaculationf{ erlectile dysfunction, bulimnmia, anorexia
nervosa,. al coholi'sm tobacco ab&se, nutism and trichotillomania. The
compounds of this invention are alNso useful as a prophylactic 10 treat nent

for mgraine. Any of these nethod_ﬁenplo%ga conmpound of formula 1. In those

i nstances where the disorders which can- treated by serotonin agonists

ar e. knowhieréiy réshdR!¥iapd@eh ﬂl@dlyﬁﬁpﬁmmm,QJ)&ﬁ&k [l ! frogen lN ich :
classifjcations, can be found  in various sources. For “exanpl'é, at present,
“the f,odt’_f}hargﬁﬁ‘ﬁ”ﬁ% cPbipn o foma gretidinyl pyrelidiss), or pipesidingal  Manual. of Ment al
“Di sorders. (DSMIVEM (1994, Anerican Psychiatric Association, Wshington,
D.C), pr ov TR $0Eh | ASRegirRS shel Reeser diveniinm, thellerit prbyitisity methyd fof priept@ing di sor ders

descri b%m%lgenﬂﬁg&bsﬁ}ﬂp%%g@?%ugp?gﬁgnﬁgﬁif i cati on of Di'seases, Teht h

Revi sion (i CD-10), provides ¢l assi many of the disorders
descri bed herein. The skilled artisan will recognize that there are

- alternative nonencl atures, nosol ogi and 20 cl assification systens for

di sorders described herein,8sd J ose as described in the DSM IV and
1CD- 10, and that terninol ogy #nd kl'agsif|cation systens -evolve with

nmedi cal scientific progress. g use %Eponpound of formula | for the
acti.vation of the 5-HTtr receptor, for 25 the inhibition of neuronal

pepti de extravasation, in general or due to stimipation of- the trigem nal

gangl i gheleat™ik edldynarnds ‘the treatnent of - any-of the disorders
“described . 5bove,’5?e9%@%&é‘%? qﬁ%ﬁ%?%ﬁm¥he present. i nvention. Likew se,

t hd0 useerarisipedenriiog Ag-dromopyridine With rebutgl lbiubi 16 &rinobbofo B hididan one 30

~conmpoupdi e LRf ¢ el 306 nanut act ur e of . icament for the
act i v}a%g"on “of bt‘ﬁ%“ '%g%!ﬂ?iﬂ%’ ir g@%’%ﬁ‘?"“f’b‘?“%ﬁ@ W’ﬁ}ﬂ%’%h of neuronal peptide
ext r avéigwthiyemind)earbenybpiptridine aupotmi of formula IV ' |

I

Ox M

:;1 _
?
o R v
in'a methyl ters-butyl ether solvent.
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DETAILED DESCRIPTION OF THE INVENTION
Qné em_t)gdiment of the present invention is a methed for i-ncrcasing'a'cti-va'tion' of
20 S-HT;-;: receptors, Whl _le _a_\{oi&ing vasﬂ@:onSlrictive-éciivity, for trealing a variety of .

dlsordqfs-lhat ‘have bccn Tinked to decreased 'neurot-ransmissidn Qfécrbtohin in mammals.



"stinmulation of the trigen nal Qangl i a s'pec'i'f i cal |y, anif September 2096

treatnent of any of the disorders described above, are also all

|- enbodi nent s of the present invention 8 --- 29 Septenber-2001- WO 03/084949

PCT/ US03/ S 9qeneral chenical terns used throughout have their usual

meani ngs. 3)("5( the termalkyl refers to a brarRHéF'¥B4¥nbr anched
saturat ed hydrocar bon group.. The term"n- alkyl" refers to an unbranched-
al kyl gr odff’udsthamengthese disordgrs areapigraineegesesal pain, dnigeatinaj ncurgigisidsntahvi ng

- bet veen X phd dmbabRAASANIABin hEEhURYYSlntanidhy LB AL AISI B, unbr anched 5

hydr ocar bon _gr oup ustralon |mtat’|on the term
"C, -C4 al ch'dlsqr@erredfgrqss;om d§pirdallsgﬁﬂeﬂvhd1rmlgfatlbueismﬂledlemrdnmmdbon moi ety

h f ethyl, et hyl ; |
o opyt Tdlepled i RGP e U Al KR, b st P 0P oy

n- al kyp" deﬂwnsutcmdmtgmmgma cd"lagng; shtyairptholaa lmnsnmlneﬁuoasiefmwl ng froml to 4

carbon- at The term .
"Ca-Ca 1 ”%%{‘ é’l‘ﬁ rre‘?m vt 'éc?'g)%‘f"g' 1%"]&/%(1“38{}{ ée}lscycl opentyl, and
cycl ohexybordértue: neaoml'fty:arsmﬂbr oi;sedso;alckrysbuisxad: 8;@0rﬂﬂpﬂ3rﬂﬂ@t9re@}’d&hlﬁhﬁpyl '

‘oycl oal kyl al fers t ked t hr ough | kyl
Y mker ohaEn hFsRors o fe S eHoteoofa abFER S g OBy By | ot hy!

cyc: opr opyicmﬁwhmmeyffhgmm;}@yh@ro@fwd mv@ﬂiviah Qﬁraﬁlp)ﬁkeb‘tltaybpmpﬁygdnlebufyl rrFt' hKI 3
cyclo ty et cy.cl obutyl p , C openty met hyi . 15 cyc openty et hy
cycl OE nt {f %‘b{ﬂ "YWE‘F’O ‘Wf??g%éﬁ’gﬁﬂf%éfr@PBH&WE?‘ﬁ?IO ¥

‘cyclohexylpropyl Each al kyl, cycloal kyl, and cycloalkylalkyl group may be'

opt.i onally s ituted as, specified herein. The terms "al koxy", "
"phenyl oxy", HB@W%‘%?}““‘*&F\H““’BW dfﬁoﬂ#eﬁﬂllﬁ?!wa“rbéffé‘f‘c‘{@’S&FP‘“W@N@S?I group,

B phenyl gr £ ProvdefyZetlabidhed Bnd &Eep&)drcla@ﬂlﬁ'éaﬂﬁﬁs ﬂi’eﬁ‘él&ss;ﬁ&§9x%%ﬁ ¥€toknd €ach

optionally substituted, that is bonded throu gen atom The terns :

0X
~wal kyl t hi BVarious SeRieRs| £RF amplera) Preset Abe {Oﬁﬂbeg e fefrthft lélaaﬁ*psaq ¥l group, .

phenyis grsmmm@malae«%yMeqfapmomr:@%@@ﬂtxww (y994ea.ﬁien9a9.tvsgaﬁétﬁcy subst.i tut ed,
that is bonded 25 | ug& a sul fur attom The ter -C4 acyl" refers
I

to a for rrﬁ"’fso‘"g?‘ﬁ’ﬂpw@?h‘%gt@, Wdegﬁ d@ﬁﬂ%bﬂmhfor tdqn'efmgﬁ mgngaftbenyl noi ety-
The term dl@dﬁ%e@ér@& %&b Qﬂ%l Eﬁt@rﬁ&o‘i@l @F&lr C%fﬂer FERE ses, GefiP bonded

t hrough a carbon noi ety Teterm s to tluoro, chloro,
br ono, orRevisiRy. (](ll-'{i?-éf))g prqydieﬁ@psglfgatm@ &or sipapy of the disorders described herein.

The skilled artisan will récognize that there are alternative nomenclatures, nosologies, and
' 20 - classification systems for disorders described herein, including those as described in the
DSM-1V and 1CD-10, and that terminology and classification systems evolve with

medical scientific progress.

The use of a compound of formula 1 for the activation of the 5-HT ¢ receﬁlor, for -
25 - the inhibition of neuronal peptide extravasation, in general or due to stimulation of the
~ trigeminal ganglia specifically, and/or for the treatment of any'of the disorders described .

above, are all embodiments of the present invention.

Likewi'se; the use qf a compound of formuja I,ora combinatioq_g%ﬁnore than one . N
- 30 cdmpound of formula I, in'the manufacture ofa medicament for the activation of-the A
5-HT ¢ receptor, for the inhibition of neuronal peptide éxtravasation, in general or due to-
stimulation of the tngeminal ganglia spt_:ciﬁcally; and/or for the treatment of any of the

~ disorders described above, are also all embodiments of the present invention.




T

. each mdegendentl sel ected, or su

) substl tuents, | nde[])endent sel eéted from thf;e

f1 uor o, chloro, and bronpb. Mor e---ppei erred hal o groups 29 Sephéminsr0a8d .

chI oro_ 9 29 Sept enber 2006 WO 03/084949 PCT/ US03/ 08435 The term _
"heterocycle" is taken to mean a saturated or unsaturated 5- or 6- menbered
ring containing froml to 3 heteroatons selected from nitrogen, oxygen and
sul fur, YOPEY ?"ng optional ly being benzofused- Exenpl ﬁ??”%{"&i"écycl es, for
the purposes of the present invention, include furan t hi ophenyl. o
(thi enyﬁ—}‘e BeRRal egpcal ﬁW%‘&F‘i’ Hivonghout Bays theigppl meapingst )Iéw el e oxazol yl

i soxazol Vi | |5t di azol yl ,
Lhisaz yelx% alif} ee&.%x branhﬁeddﬁ%%rxﬁcma §dl@§@hﬁydroc£%@ﬁ) Weterh R

iazolid , N-acetylthiazolidin dinyl,  pyrazi nyI
pyri dazrWyl refemdp ft"h@bwlk}@d alsgherotn sE thien %fodé)yaikylcrerﬁrrﬁ tpsaniafieil ude

" bengof ofsupF e RERERKBRTLKrboP AOREA It in PR BRI g 0L oy b

opt i dnahydyosatios 1gr0tuptt &, waptiif dlinsahting, bift votonslgnitBiontbé LBﬂRB§CGﬂh nlipkrl |y

- SUbst Tt S LR RENOLELASIWERADS RSLSgereheyl P DRTRRhused-  Pr orerred

het er ocycl es i nck ran
t-hi opheaxyins, :mm@hﬂhﬂj athyt, :ambpylhisqzﬁbylﬁb-amM 1@bﬁ:y§ﬁec¥%ﬂtﬂhrﬂwxbe '

optionall tIL ted 5 stltut cl oal k cycloal kyl al kyl, -
al koxy% L ?ﬂ kyTTh bé ﬁﬂ%ﬁg ‘lr‘)’lrsuéflﬁ} E@E%B@Pfé’i"m'ﬁ?&?{?ﬁﬁawgal kyl : al koxy,
or OIaI kygrhno 1gnoarp?1n zrtaspgehxﬂinglnmhyssuh@mnt%mfﬁxﬁ me;hbmyl e Qrbl“TBE,; f :

i ndgpende a sybstituent ected fromthe consjsting o

hal B SRy ekt o esbltetonid. koo Selepensy I Siohdrofhe Bk it hout
limtat CMcio@ﬂths&&:ciddB@éﬁﬁﬂeﬁtﬂl fdyelﬁammtﬂ}y}efcr%rﬂyel&abm%ﬁ@ibi‘%l

5-fluorp 3- hydro§%propylox hydroxycyclohexyloxy,

2- br orm'é‘lkﬁg}q\’?ﬂ ““S'E‘Q'H‘&W’ﬂp% &?‘3"23"%?‘14&'9‘0&‘ "‘B’r’i‘!‘tﬂ“ecyclohexyl and the
li ke. Péﬁfoﬁfdp?%cﬂﬁb%%l&ﬁééﬂé’iﬁyl'd}@iogﬁiv?y@!’ﬂi@f lcyag;sr@[smgm?l times wth halo,

times with halo and 1-2.

times RloBpiReN cyclohuriethylgexslabueinreny.caciopeiyimgiybxy and O - C3- al koxy,

| g; d%é?s‘g(%ioyérﬁﬂetﬂyl%ycbb&ﬁﬁp}@?gﬁ&%mx%%mémw Tc?c:@hegyeun?u Sgéected from hydroxy

koxy, provid no moi € than one hydroxy and/or. ~al koxy
subst i t Yeiehexyinonyk '%act'a&mbayqiwlaﬂ@ndmé@wkﬂ@¢%nay traptivegtlys
" subst i fubbiRlePEPlfleddRAn. SUDSt i tut ed heterocycle” are taken.ta nean that -

“the cyclic noiety in either case is substituted with one or nore halo su .

stituents, 30 preferably one to five, each mdependently sel ected; or

subst it ut ed TH: tedim®PBRy”, ﬁ@. yBUPS e Sna B ﬁ-fnﬁiﬁﬁgio‘lcy‘@&?ertt&aﬁ Wo -

consi sting of halo,
B ARy provpyphepy! awoveawnzy&mnmmmnmdqw Eriug, resietiedin cer&nch al kyl',

Opuenal!y subsmuted that is bonded through an oxygen atom.

The terms “alkylthio” “phenylthio” ‘and' "‘-b‘enzjrhhié" refer to an‘ai'kyl gr}mp,
' phcnyl group, or benzyl group, respectively, cach 0pt:onally substituted, that is bonded
25 through a sulfur atom.
. )
The term “C,-C,4 acyl” refers toa formyl group-or ‘a C-G aikyl group bondcd
~through a carbonyl moiety. Theterm “Cy-C,4 alkoxycarbonyl refersto a C,-C4 alkoxy
- . group bonded through a carbonyl’ moiety. R
30 '
' The term "halo” réfers to fluoro, chloro, bremo, or iodo. l%i-‘cfc_r‘red-halo -groluf)s-'a'-rci '

fluoro, chlero, and bromo. More preferred hﬁ_l{j groups are fluoro and chloro.




al koxy and al kyl thio substituent can be further 'sub'stizgls@ﬂemgem@dent ly
with C-C2 alkoxy or with one to five halo groups selected fromfluoro and .
chloro; or substituted 10 rs 29 Septenber 2006 WD 03/084949 :

PCT/ USQ33 53disqo W t h one substituent selected fromt hq,cq{,%dpm,ﬁggsi sting of .
phenyl oxy, benzyl oxy, phenylthio, benzylthio, and pyrimdinyloxy, wherein-

the phenyl o cheaeid seke: iREAYS hithPs sARSEY b isahur Ak BY 61 M di Nyl oxy

nmoi ety can be _furt' eAr substituted wth one to two substituents sel ected

f r om t Hemyeiod pog errdaising frgmof tohielietgro@um O It ddyifom eitdg; 0O2%eb and koxy;. . or

substi Y ubstituen lected fromthe group consisting of .

Q- on G el PG RBEL bUEBsEE) By hFe e MR AR ¢ zero 1o

- one subfithe peemi inverioacinclddé fusamyl, tieopircayiihéayd) piriohd, pfrrdiidingl, C1- C4 al kyl ,
Cr 4 al koxy, .and CrC4 _alkylthio. Wien a substituent is | o, preferred -
SR N T T S R I e M ) |

tri IS(S@»MMQIEL diialfm?@m,ameaoiﬂl ma:lzygghymflaﬁet_rmiﬁlimﬁﬂ, pp@fsting, - -

ﬁi\l—z di- né?r%%}tﬁdfy%ﬁe@g,s apr%ggleog_&%@clnggjﬁgsﬁ%c;[ero%yéliceirulvzs_ TrE:Ia{Jr(]kS: isoquinolinyl,

O (7- Aeabenaly, bazoliotolyl, berPloMNiablyN quinglidyd LA ANbdhdthiophenyl, . ‘»

- hexafl ugrophosphate. Callidine means tri rret__hyléigyr__i dine. .” FI I%IVB means Hi gh
Resol utghh prdtde bke afl of winchgnay bespenah substimitelaibichalse &f FamseVass  Spect rum

AP(Y  MachBabptitialy sheihd i RS 54H:6 rﬁg%&me_hbewe;a& isQRndpssqSpect rum - The
term"am no protecting group” as used in this specification.refers to a:
substituents commonly énployed to bl ock or-protect the amino functionality

while 25 1 aagkhithe Ot HRfilde BOAnR! RUBS AabfiSicioiRARA.  Exanpl es of such
I gr oup, :

am no-grotectlng “groups i nclude theforny the trirtyl group, the -

pht hal iipphenyhbenrpdioxelel, aedthiazokiiny]pall oftwiich maxbd eptioadbt spbstywiedip, t he

~ chloroacetyl., .bronpacetyl, and iodoacetyl groups, urethane type blocking
groups such as benzyl oxycar bonyl, 9-fl uorenyl met hoxycarbonyt ("FMOC'), and’
tHE | i ke; dintistititkbalivh exslqabiol, eptlpaiylatkgiupkoxyl healkytto, eseans aram no - 30 -

‘8; ghgc%ﬂgﬁ%gg%ﬁ'gﬂs EYORL A By SR, &8 ke R, oA ARy, LGl ofgt | 28d -am no
or more times independently with a substituent selected from the group consisting of halo, :
"hydroxy, and C,-C; alkoxy. By way of illustration, but without limitation, examples
includé trifluoromethyl, pentafluoroethyl, 5—~ﬂuo_ro~2-bmmopéntyl, 3—hydr0xyprop'.)(loxy,
20 : 4-h_-yd-r0xycycl'oh_exyloxy; Q—Erom_aethyl thio, i}'-ethoxypropyloxy, 3-ethoxy-4- :
chloroéyclohexyl, and the !‘ikg. Preferred subst-itutions include substitution ];S.Iimcs' '
with hale, each independently selected, or substituted 1-3 times with halohand 1-2 times .
independently with P group sqlec_t_e.:d‘ from hydroxy and C,-Cs alkoxy, or substituted 1 =3
. fimes indepenﬁénflﬁy with a group ‘s_electgd from hydroxy and Cy-C; alkoxy, pmﬁided that
25 no moré¢ than onie hydroxy and/or alkoxy si_lbstituént may be attached through the same
carbon. ' |

\

-

- The terms “substituted phenyl” and “sub'sﬁ;tuted_hem:rocycle'-‘ are iakeﬁ_.lo mean
that the cyclic moiety in either case is,substitutcd.witﬁ one or-more halo ‘_‘%stimmts,‘_ o _ .
30  preferably one to five, each-independently selected; or substituted with one or more
o substituents, ;irefer-_abiy one to tv'w_b Suﬁstituen.ts:, inde;;e;hdcnﬂy selected frem the group - e
c‘onsiSl-ihg .of halo, C 1~Ca alkyl, C;-Cy alkoxy, and.C)-Cs alkylthio, wherein each alkyl,
: é!k'oic_y and afky]ﬂiio _s-ubstim'em-can be funht;r substitiuted independently 'WEth._‘C_._—Cz

~ alkoxy or with one to five halo groups selected from fluoro and chloro;. or substituted

10




to the condi tions of subsequent reactions on ot her poszg$aﬁ§m9§réd@g

nol ecul eand can be renoved at the appropriate point wthout disrupting the
remai nder of the. nolecule. Further exanples of groups referred to by the
above terms are described by T.W Geene, 1.1 29 Septy haa@d6 WO

03/ 084949 ¢¥¥1149S03/ 08455 " Protecti ve Groups in Organr ynt hesi s", John
Wley and Sons, New York, NY., 1991, {g{i Z he%:eafiter referred to as

" G eenewith Fivsubssituent sslestedrfie@the grapp cgpisingofp Y'Y Yaccept abl e” when

used hepe thi¥igayl aﬂﬁer&ﬂlﬂ&t;ﬁxﬂﬁyl@lyl ue:ﬂﬁoxgt,om ¢ and
subst anlE {]h%?r%%y%n?et e?ﬁ)uls y reci pient. arir’haceutr cal

f or nul- apheoyith:q bmg:yﬂhw.tdﬂépymmtﬁlm)’lqwa‘ﬂo‘ﬁthémb forthgr si Jiuledrith ONeRR bi ents and

salt nust be a i8 o RES SClLEeMIk fnah:e.d,orrml ation (e.g.
10 a cow°ost‘1’n rrg élg&éﬁ%gﬁé&ﬁ’r%ﬁﬁodgr stooolwlby thﬁosae of (g‘ inary skill in
n

t hi S5 ar alkédyaor mhmniteﬁmsh Snersabsitusatselested fogy the BRbp opsistipgof maceut i cal
COMPOS {0k G, JERFLAhYi by SRS IOARA Gip ARkl oRE MRG0 Used For Lhe

pur posed? pY5ca € term"acid addi-.tion salt"-refers to a
sal t of seectedmpaiohe goip basawgof haly, €p&k olyl, C5Chglkpnaed GnCof a conpound of -

~formul a ral ion of -

phar nacé‘lﬂ’%%%“*’a%‘ﬁ%‘ﬁ?"&&%‘ é’c?rﬁkegrggﬁ%lggﬁfgg £ gﬁgﬂggéﬂi&bgﬁﬁi Berge, S.M
Ri ghl eybrolmoD., and Monkhouse, D.C., J Pharm_ Sci_, 66:1, 1977. Since the
conpounds of this invention are amnes, they are basic in nature and
accd? di ngly react with any of a number of inorganic and organic acids to

form phar W&Cﬁg{dbﬁ)@Heynsaﬁﬂ&ibér&bluﬁnmﬂdnﬁiaﬂﬂhdla(bm@m salts. Since sonme of the
free am nes of t he conpo I S;.lnv. etyplcally oills at room -
t enper at ur e, BINAL |'§eaﬁ‘F3f2eF'é&’fs@°f‘¥Jp€3H\'}8® le[lhma? e amnes to their. -+
phar maceut i CMPmcaASRaPERRLSIRBRILNdedi tion salts for ease of handling and.

~admnistration, since the latter are, _routinely solid at room terrperature ',
25 The pharmaceutical ly accept abl e acid addition salts of the invention are

. typhgal I'y fogRees heanf G IAZAREBoErNAWNENO,Nf, N-raramethyldninoan equr mol aror . -
excess anmpunt of acid. Alternatively, henmi-salts can be formed by reacting

a corrporbﬁ?ﬁiﬂef’mp‘!%?*fﬁﬂa | with the desired acid in a 2:1 ratio,. conpound to
acid The reactants are generally conbined in a nut ual sol vent: “such. as -

di et hyl ether, tetrahydrofuran, nethanol, 30 ethanol, isopropanol, ‘benzene,

or the |ike. Colliding greans tRgethuioy Y§diRs-eci pi tate at of solution. within about -

one hour 10 PR mlME Hi Ao RAsIBpetta@h.at ed by filtration or other
| 20 €IMS means Chemical Ionization Mass Spectrum. ' o
| 'APC[ MS means -Atmds’pheric Pressure Chemical l-onizat_ion,Mass Specftrum;_ L

~ The term “amino protectmg group™ as used in this spemﬁcat!on refers to a
 substituenits commonly employed to block or protect the amino ﬁmctlonahty while
25  reacting other ﬁmctlonal groups on the compound Examples of such ammo—protectmg
| groups include the formyl group, the tntyl g,roup, the phthal:mldo group, the acetyl ‘group,
© the tnchioroacetyl group, the chloroacetyl, bromoacetyl, and iodoacetyl groups, urethane-
i type blocking groups such as benzyloxycarbonyl, 9—ﬂuorenylmethoxycarbonyl
- (“FMOC"), and the like; and like ammo protectmg groups. The specie "%f amino _
30 protecting group employed is not cnttcal 50 Iong as the derivatized amino group is stable
' t0 the conditions of subsequent reactions on other- positions of the molecule and can be
removed at the appropriate point without dlsruptmg the remainder of the molecule.

Further examples of groups referred to by the above terms are descnbcd by T W. Gregie,

11




l

conventi onal nethods. 12 29 Septenber 2006 WO 03/ 084929SAdeEMbSOAWE455

| norgani ¢ acids commonly enployed to form such salts include hydrochloric
aci d, Rydrobrom’ c acid, hydroioedic acid, sulfuric acid,, phosphoric acid,
and t heWOi%@8%¥y gani ¢ acids commonly enployed to forkeBUbeEsd ts i ncl ude
p-tol uenesul fonic acid, methanesul foni eacid, oxalic acid, :
p- br ono BREFHVE Greups incOreanig Synthesissnfobn Riley and Sens, New Yaek.dN-Ygil#3i ¢ aci d,
benzoi %&pépbﬂéreﬁﬁ:ﬁ%&@qggs%ge}é]e | i ke. Exanpl es of such pharmaceutically
acceptable salts thus are the-sulfate; pyrosulfate, bisulfate, sutfite,

bi sul fite, phosphate, nonohydrogenphosphate, di hydrogenphosphate,

met aphosphat@.. . byr. . Ghloride,. bromde, . lodi de cet at e, :

pr opi onat e, (}Z‘Eéeﬁéa? E@B?:%Bﬁéffa‘{‘e? ﬂ]agg ra%l"g‘falei)l,y &FoP %g{ee?vg'%iﬂ%ﬁsw'gtaé, " caproat e,
hep®ana@atadiectiyy; mpinsiselisentidialoatiesic aml whateialig ecidattoushemesucci nat e, '
suber atl,§ci -grg‘bacat e, fumarate, 10 nral eate, butyne-1, 4-dioate,

hexyne- ,%‘- i oate, benzoate, chlorobenzoate, nethyl benzoate, .
dinitrdl *rri2bate, hydroxybenzoate, rnethoxybenzoate, phthal ate, sulfonate,
xyl enesul fonat.e henyl acet at e, phenyl propi anate, phenylbutyrate, citrate,
lactate, 9- %y’d mg‘fﬂ’%ﬁ’é‘?“‘aﬁ?'ydg‘lﬂf her meat fhapthe carpigk, poiMaGU| f onat e,

pr opanestipicnn akdsatiaphbd @hpagolk wit fralSingredRANYIR SRS S onat e,
maggel_ate and tqr‘]ﬁoll_gs Preferred pharnmaceut.i cal.i_é.__ac_g:ept able salts 15 are
t hole PEPHBETEA ForAyE b cl Isamersiged by tase of gedinary skitlén dns attibatther m " ef f ect i ve
amount ‘terfiie &finaite 8V RmOthtich QATPHARRcRhtiaPEMPoSiubn Wik iheraiy  Capabl e of .
activating 5-HT1lr receptors and/or inhibiting neuronal "protein

‘ext r av 48gFhangeablerpad they 3r¢ seused fsitke piapasesrithis applicatione any sol vent, or

m xture of solvents, inert to 20 the ongoing reaction. that sufficiently
solubilizes_the reactants to afford a mediumw thin which to effect the
desired readbq i “9%id addiignsalGreles to disalseferwmpenl offorhuld barepaedt t her eof , are
| Ng5 udgd rdhicdid o alcBRpound®F ARGuRN JilhS: RLESPHLorhNERId, A FOr exanple, the
corrpoung; of f prar"rul 2 wher ern: Rénll S ngé %ﬁ%ggrwct gdﬁqff%dr ogen contain two
chi r al exawpidication®i pharmatehbcally posplablo pcidfaddition piltpeee, dign8ewge &), and one wher e

RS alt el L A8 NURAGSEIHIE. U1 Pl s Y8 0679 SHE! 68 L fhundkllly Wi tHOUL
limtation, the : :

ol | our stereolsoners
of N-[ 6thig inventign picarinds piheyeare bisivsn datgeerdnd aydoydipgly racowidh any of a _
Y] -1 SO &G A RGN AL BadS adi @ ¢l wherein the chiral .centers are :
i ndi catlgrg‘ W th1 %g}t"errsé : §'f'!stcrllé) t’?ge é’ﬁﬂgﬁg‘c’j‘é‘?ﬁﬁ%ﬁﬁ%‘ﬁ%a‘ﬁ %‘%ﬂf%oni ndi cated, 13
292&e psadish 8mce QI8 of the free amines of the compounds of this invention are typically ails - '
at room t‘e_mperaturé, it is preferable-to convert the free amirnes .to*thci;_pharméceutical-l'y
acceptable acid addition salts for ease of handling and:‘a'dmi::_li_s:tratib.n,' since the lal,ter‘a;:"e,

routinely solid at room temperature.

25 The phannaceu;_icaiiy—.acc.eﬁta‘b[c acid_éd‘diﬂioﬁ _Saiis of the invention
are typically formed by reacting a compound of formula 1 with an .cquimola'r or excess ‘
amount 6f acid. Al!crﬁgtiv.cl'y, hemi-salts can'.bé formed by.réaéti;g a compound of
fc‘)rm.u!é 1 with the desired acid in a 2:1 ratio, compeund .io acid. The reactants are

generally combined in a mutual solvent such as diethylether, tetrahydrofuran, methanol,

- 30 - ethanol, isopropancl, benzene, or the like. The salts hotmally precipitaie-out of solution

- within about one hour to dbout ten daysand can be isb]a‘_t_éd by filtration or other - o

- conventional methods.




WO 03/ 584949 PCT/ US03/ 08455 3 CH  r Okt 0f1)dh 3 RR-i s2®eptSnBei 2006er N~ ~'
pHN ONNCH3\ NNC I3 | H NO4 N~ CH3 CH3 R S-isomer -
S,S-isoner Wiile all enantiomers, diastereoners, and m xtures thereof, are.
useful asobaddlsser . agonists, single enantioners andpgielRsfisast ereoners
are preferred:” Furthernore, while. 5 all of the conpounds of this

i nvention ar ﬁ]o%ﬁiclé(:!dgﬁ(ﬂﬁlglgﬂs_k OQA t%tfﬁl"ﬂl %?fl Eﬁlsaﬂc(flf(ﬁisfﬂ)(:h?(jﬂclﬁg eferr e.d

-The foll ow ng ragraphs e’ such preferré s phenyl,

" subst i t bydrdbrohemacid, hpdbideayid) w;ﬁmc acsd;bﬁabs;mumeahdmh@thehy&I(ﬁgam&)cnﬁ is
substituted phe ubst i er ei n the
subot | ¢ SRRV e BtmEinp e B EeaBlonFpulonay td ETeabiiiaRs ackt

- al koxy, oxé]fclaf:ildy@bfﬁiiﬁiphyﬂylsulﬁﬂléJ!dal(QI’c@ﬂSBﬁ'h@&ﬁ, subdinit heiay et E@d}bend@olftﬁnyl 0Xy, and
benz |0Xé s .nmonQ-- or di - sgé]tltm ed phenyl wherel n . the '

subsPi t A8 g‘éfr"’é'd apd w@pémm% ierearerially prerrableopltedupeoxy,

Ftrifl uomeryentﬁhylpymsmm lmm@;@hmb.suﬂn@ phésphiitl GehjiRaknptBYpHRe, i S di - or
tri-hal o substituted @%{Pﬁ is heteroc cl e-or substituted :
g’chf“&ﬁ

het er oc{ydrogenphesphite, "ael h@ﬂ’“@ﬁs‘ﬁﬁ@’l‘ﬁettﬂf"@tﬁ'ehe@léﬂr seftt.e sel ect ed

fromt hﬁrogfoﬁb@ de@é}uo%nébﬁﬁdtggc el @] :soﬂuWrzﬂQ ngf%!itc hQﬁftEﬁcheyl
pyrrolidinyl; pyridinyl, N me hyI’pyrroI oxazo éq | soxazoly

" pyr azol §ropiojats, ea%wmlomélrcmmw mwcarzapwber@tmsa calg.dhppratet h| azol yl
- thi @@Ol hﬁleﬂlbut%caicﬁh%kl%m&ﬂl ]I @Hmﬂe’ benzoal?é/ hlmoﬂ LAbY: te, rﬁ)f%(ﬂﬂt%h
enzothlazolyl

pyrlda2|nylh | soqui nol |nyI benzoxazoly benzodi oxol'y
qU| nol i ﬁ»wtrobmwmfrimybenzmmwmw phih@sie, sutfoayd, xylenesulfonate,

~ phenylacetate, phenylprop:onatc phenylbutyrate citrate, lactate, - -hydroxybutyrate,
glycollate, tartrate, methanesulfonate, propanesulfonate, naphithaléne-1-sulfonate,
naphthalene-2- sulfonatc inandelate and the like. Preferred pharmaceutically acceptable salls

' 15 are those formed with hydrochlonc aeid and succinic acid.

The term “effective a_m_oim-tf" means an amount of a compound of formula T which
© is capable of activating 5-HT\¢ rcceptdrs and/or inhibiting neuronal protein extravasation. -
_ The terin “suitable solvent” refers to’ any solvent, or mixture of solvents, mert to
20 the ongomg reactlon that suff iciently so]ublhzes the reactants to afford a medlum wnhm -

which to effect the desired reaction.

All enantwmers dlaslereomers and mixtures lhereof are included within thc
~ scope of the presem invention. For examp]e the compounds of formu!a ! wherein R is
25 | _other than hydrogen comam two chiral centers, one at the 4-posmon of the pnpcndmc
. ring, and one where R attaches 10 the plpendme rng. By wayof 1]lustrat|on but without
limitation, the four stereoisomets of N-{6+(] 2-dlmelhylp:pendme- -carbonyl)—pyndm—Z-
. .yl]-lsomcolmamlde are as fol]ows wherein the chiral centers are indicated with asterisks, -
o

, and the R-and § desxgnanons are as indicated, e

13




14 .. 29 Septenber 2006 WO 03/084949 PCT/ US03/ 08435 8)zﬁsem§mgeﬁyn$tltuted
or- unsubstltuted het erocycl'e selected fromthe group consisting of

pyridinyl, indolyl, benzofuranyl, furanyl, thiophenyl, benzodi oxolyl, and
t hi azol M,WMME) Rt is a substituted or unsubst i tut edchggfgrg@@-.ycl e selected-
fromthe group 5 consisting of pyridinyl, furanyl; thiophenyl; 10) Rl is

-mono-, di or tri halo-substituted heterocycle, each halo group being
'|ndepena~nthy sel ect ed; S di - substptuted heterocycle,
wherein _ %%cne el d teder th grouﬂ ?gnsisting'of
C,-C2 al koky, Jpli & d 107 phenyl N - gen. or C, - C3

al kyl ;- 13) R i Lor_nret hyl ; _ al kyl -C, -C3 .
alkyl: '15) R2 is pyrazolyla 'yl(ﬁgN-substl azol y Yeiq: 15 16). R2
S pyrazol 4-yl -et hylg.isdhty R2 is | -(C -C3 alky“? yrazol 4-y| - éthyl 18)
R3 is hydrogen; 19) R3 is methyl; 20) R3 is ethyl7"20 21) R4 is hydr ogen:
,  24) R4 |s Cl-C3 al kyl;.~ 25)-R4

- 22) R4 lo; 23) Rig quoroorchIo.
is methyl; P5 26) RS is hydrogen _ _ 28) As is
et hyl ; N wEthy I akfid F ol R5. @kl hydrogen;

30) R2 is hydfiogel R eboth 30
Jhydrogen
R,S-isomer _ S,S‘isomer .

Too- . i g -

WhlIe all enantiomers, daastereomers and mixtures thereof, are useful as 5-HTg .
agomsts single enantiomers and singile dlastereomers are preferred -Furthermore, while .
- 8 . all of the compounds of this mvem;—on‘are-useful:as-é—!—l_’f.-_p-ag@_msts, certain classes are

prcferr'ed.‘ The following paragraphis descﬁb’e such preferred classes.

i_) R%is phenyi;;'substituted phenyl, heteracycle, or subs.timlc_d ‘heterocycle;
2)  R'is substituted pheny; |
10 ' | ' 3) R s mono- or di- substituted phenyl wherean the subst:tuems are
mdependently selected from ha]o C-Cq alkyl, C-Cy alkexy,
trifluoromethyl, tnﬂuorome.thoxy, triflugroethoxy, phenyloxy, aﬁd
_ benzyloxy; _ . ..
_ 5 | _ Rlis mono- or di- substituted phenyl wherein the subsmuents are
15 independently selected from halo, C-C; atkoxy, tnﬂuoromethyl
| - trifluoromethoxy, and tnﬂuoro.elhoxy;_
5)  R'is di- or tri-halo substituted phenyl; |
6) R'is heterocyclc or substnuted heterc—c_ycle -
N : "7) Rlis a substituted or unsubstituted heterocyc!e selected from the greup
20 o consisting of furanyl, thiophenyl, pyrrolyl, pyrroht_j_myl, pyn_dmyl, N- : , -
' methylpyrrolyl, oxazolyl, isoxazolyl, py_raze!y], imidaz’ol}ﬁa_zoly], o
oxadiazolyl, thiadiazolyl, thiazolyl, thiazolidinyl, N-acetylthiazolidinyl, -
pynimidinyl, pyrazmyi pyndazmyl isoquinolinyl, benzoxazo]yl
benzodroxoiyl benzothlazolyl qumelmyl benzofuranyl benzothlophenyl

25 mdolyl




31) Rt is nono- or di- subst i t ut ed phenyl \/\herel n the ggjgéﬁtbﬁ,ggm(ﬁ)aare '

i ndependently sel ected.fromhalo, C-C2 al koxy, trifluoronethyl, 15 it, 29
Sept enber 2006 WO 03/4184949, PCT/ US03/ 08455 trifl uoronethoxy, and
trifluorwetpesdy® R is hydrogen or nethyl, and R, R' pagkokfssa € hydrogen; -
32) Rt is a substituted or unsubstituted heterocycle selected fromthe
group consi i ng.‘i:sfa spystingiechyrl unsutiddmied hetebepalofddéctdtlyfrom fhidlgaupl . t hi ophenyl,
5 benzodi oxol yl, "and .t hi azal.idjnyl, R2 is hydrogen or net hyI and R3, R4
and R5 are hydr S5JBRY %%ﬁyﬂ[jml” ’éﬂh@tbfaﬁ??'ﬁi‘f}/ygﬁéﬁw tigpbenyLhy dr ogen or
nethyl, and R3, RéizadiexdRa, #idhidtdiidicgy.dr ogen; 34) Rt is substituted phenyl,
R2:is hydrog and R3 is nethyl,.and R4 10 and R5 are both -

of,, et hyl
hydr ogen SSY%E? f{s'sﬁﬁ‘ﬁ tityied qfjunsubsifuted heiegydnesigried fesm tegravpe subst it uents
are 5 ndependent&gﬁsfg@{wd,fngpmrj}@i thﬁ,lcngz al koxy, trifluoronethyt,
trifl

trifluoronet hoxy and uor oet hoxy 1's. hydrogen or nethyl, R3 is
“methyl and B8} aRdismmngr. di- wdrlo@&]submur@e)heﬁocy@emch lalo groiip branm

substituted pheny,hepeﬁgenh§sg}géilgd)gen or nethyl, and-R3, R4 and R5 are all
hydr ogen; 37) |]s di- or to- hal o substi tut ed phenyl , . R2 is hydrogen or

met hyl, and Ii@ i B is monpryer diybistimdedbrterRycle ehiranlonhplthegentituds) isR i s
a. substi tut ed Orse%@éH%HtEé’gx%%ﬂ&s% REY eczﬁ +oex(§'¥% eng;g)jon;‘u{ he group 20

consi sting of pyridinyl, , of Ur & hi ophenyl ,
ben28di oxol yl , artgnylthiazolidinyl; R2 is hydrogen or nethyl, R3 is nethyl,

and R4 and Rpyar conmpound exenplifi ed; 40) t he corrpound _
is’ an acid a’g |tl|@ogx Jrﬁggenmg%)’ﬁ%fyt he-conpound is a hydrochl oride salt;

42) the conpd¥ndRiishydregediohydttykhl ori de salt. ‘ o
: 14) R%is C3-Cq cyc!oalkyl Ci-C3 a!kyl ' :
15y RYis pyrazolylalkyl or N-substituted pyrazolylalkyi
15 . | 16y R’ 15 pyrazol-4-yl-ethyl;
17)  RZis 1(Cy-Cy alkyl)pyrazol-4-y]~cthyi
18} Rlis hydrogcn
19) R’ is methyi;
20) Rlis ethyl; o
20 21) Rishydrogen;
' 22)  R'is halo;
' 23) Ris fluore or chloro;

24)  R'is C}-C3 alkyl;,

~*25) R*ismethyk e
25 . 26) RPis hyﬂrége_n;" ; o . o .' a c L |
27)  RisC-Cy alkyl; | | - o
28) .R is mcthy]
- 29) RPis hydrogen or methyl and R?, R and R’ are all hydrogen’ . :
_ - 30) R is hydrogen or methyl, and R is methyl and R and R’ *&e both '
- 30 hydrogen :
31) R'is mono- of di- substituted phenyl wherein the substituents are

independently-selected from halo, C;-C; alkoxy, tri fluoromethyl,

15




43) the conpound is the hem succi nate salt; 44) . ‘the c:éﬁrﬁeﬂanhbésZﬂd&Se
succinate salt; and . 45).the conpound is the.disuecinate salt. 30 It wll
be understood t.hat the above classes may be conbined to form additi onal

pr ef er mashmsasses, as for exanpl e the conbi nati on of pQ-; n%agd. sel ections
0

for two or nore substituents_ Illustrative exanples inations of
preferred classgfud@meinBDy, a6 BirubRRAbx P e &k <§’gﬁ' §6 29
Sept enber 2006 WO, 03108%49 PCT}’USOSPS 5 %ﬂg © Ogﬁ%g] |nat|on of any one

of preferred clagd 8 greydragyn; 8) or 9) with preferred classes 21), and 26);
47) the conpynagi ggfgéstmgd(gg@sw AL RLIE LARIER o 1o Thop ) O 9) with.

preferred sses I na one of _
preferred clas stelsslf_mg OZpynth)ymndcﬂyl bamzd)tbranpr éfrenyt abiophaages 21),. and 28);

49) t he canbin n d cl asse 8), or 9) with
preferred cl asé%gé'l?%g ]yg ﬁd %zop‘éﬂﬁ ﬁ\' E’E@%‘?’h‘é{t’?%ﬁlt&"'ﬁyﬂ“ g of p_refer_red
classes 1), Z)R&)clqnir@enwth 10 preferred cl asses 23) and 28) 1 the
conbi nati o A0 ne of Lr ed ?lasses or th

preferred :}PESSE Svsé’gf‘"“‘&ﬂa {?{ ishydgogen eiog ‘?1‘35 ?‘?%‘ﬂ Bf angh %ﬁé" of pr ef erred
classes 1), 2) hy@pgar. 9) with --preferred classes-2-5); -and 2-8)----- 15

53) the co i.on .of, y . one of the preferred conbinations 4Q) - 52) vmthl
preferred- giﬂs?& ' ‘ﬂ?"ﬁ’?ﬂ? %4? hydeegep or ekl |aB‘i’|Rgfs %Wrﬂﬁéf*gf t he

- prgferred corrbbmakfga@oﬂ,a)ydf 5,2) with. preferred classes 12) and 19); 55)
“the conbinatjon,of any one OF t he Rcreferred conbi nati ons 46). 52) with -
20, preferr?’éh‘RcF%%‘&Oig’ys%ﬂmTSP nybyhengtn thesupstitaenivare of any one of the

- preferred combinghinaniyAllected hoh 1ld B;-LRES, WfdbAaifs 13) and 19);

tnﬂuoromethoxy, and tnﬂuoroethoxy, R?is hydrogen er methyl, R3 15
| e —methyl and R4 -and-R* -afe: hydrogen
15 ©36) R'isdi-or tri-halo subsntuted phenyl, R? is hydrogen or méthiyl, and R, R4'
‘7 and R dre ali hydrogen,
37y RYisdi- or m-halo substituted phienyl, R? is hydrogcn or mcthyl “and R3 is
| methyl and R and R® are both hydrogen; '
.38) R? isa substltuted or nnsubstituted heterocycle selected from the. group
2 . cons:stmg of pyndmyl ‘indolyl, benzoﬁrranyl furanyl, throphcnyl )
B ‘ ‘benzodroxolyl and lhrazohdmyl RYis hydrogen or me(hyi R3 is methyi :
 and R* and R® are hydrogen |
' 39_) any, compouqd ex_empl rﬁed,
_ '40-)' the comjra_uhd i;;ﬁn acid ad_d‘ition salt; - |
25 41y the Comﬁéund isa h),i-drp'c'hlor-ide salt; -
42)  the com;round:rs the rﬁhydrochloridia salt. T
43) the compound' is the hcrrriéucci.nalé salt; '
44)  the cor_rrp'ouﬁd is the succiriate salt; and
45) the compound is the.d-i‘succ‘inatc salt. 7
30 B | =
It will be unders'tood that the aliow?e classes ma)r be combined to form additional -
7 prcferred classes, as for example lhe combmatron of preferred selections for two or more
o substrtucnts I]lustrat:ve examples. of combmanons of preferred classes fﬂrmrng

addmona] preferred classes are:




57) the conbination of any one of the preferred conbi r@;sménﬂ&)goo@a Wi th.

1n addition to those conpounds presente Int
conpounds furtheﬂ’quqﬂedﬁaﬁwél)tﬁ@zﬂ,ope of the present invention. I)

preferred classes 14) and 18); 25 58) the conbination of any one of the
preferred conbinations 46) - 52) with preferred classes 14) and 19); 59)

t he combiwipdsiegssPf any one of the preferred conbinatio R:Sr 59% 52) with
preferred classes. 15) and 18); and 60) the conbinatio i ﬁv one of the

f d 15 d 19
preferred conig)naid @mdiralidn ooy ok bfiprefe ch £sﬁ§;9regf@prfre92§ﬁtﬁs ) an ) -

the foll ow ng

5" sapt armher Shot PR HAART T Bedr Rkl B G yldaber rzam der L7

.2,4-Difl uoro- I\l-[@(cieméphyﬂcsm)pmdlm ne- 4- carbonyl ) - pyri di n- 2- yl]- benzan de

t

2 o oL et R BB PR A LD R o, 1))

benzam de 5) preferred classes 21), and 28),

2-Chl oro- N[ er| di ne di n- - benzani de 6)
2,4,6-Trifl ug‘% ﬂf[‘:%‘%k"ﬂg q{oﬁ"ﬁé’"ﬁofcpé%rﬁﬁ?f{%}%ﬁfi 029311"']‘ benzam de- 7) 1
H 5-Tri f | uor omet br;eremcmde&sesﬁ})cmlze)syl ic acid [6- (1 et hyl =pi per i di ne-4- ca

b | '
Ir\l- fgy()l IF\)/)é'[ Ih?ﬂ’ pf‘lﬁé?’f’%ﬁ"ﬁ‘h’"&m@&y BB‘?]?/rWefW‘?q dises2IyDByer B} with uor onet hoxy-

benz@m de 9) 3- Bp;emagahegm aadqay boxylic acid [6-(1-nethyl-pi per| di ne- 4-
car bonyl'), pyri di n- 2-

4-Fl uoro- N-T8Hi “‘ﬁﬁ?'ﬁwmm"ﬁé@Hp%ﬁﬁ%frwﬁiasyasd}r%ﬁ)m?Juyml] 2+ 15

trifluoromethyl - heraaditidRestisS, and 26);

2,4,6-Trifluoro-N[6-(1- rrethyl - pi perl di ne- 4- car bonyl ) - pyri di n- 2- yl]
benz ami de 12 - the combination of "any one of preferred classes 1), 2} 8 or9) wrth

2 2-Chl oro-6-fl. uor,g?{éhgcﬁclggsegggjg;{hz@} perl di ne-4. -car bonyl ) pyridin- 2 yI J-

15 ‘ 53) the combination of any one of the preferred combinations 46) = 52) with:
| preferred classes 12) and 18); _ '
54) the combmatron of any one - of the preferred combinations 46) 52) wnth: :
preferred classes 12) and 19);
. 35) 'lhe combination of, any one of the preferred combmauons 46) 52) w:th .
20 preferred classes 13) and 18) ‘
- 56) the combination.of any one of the preferred combmahons 46) — 52) wnhj,-
preferred classes 13) and 19), ‘
57) the -combmat‘aon of any one of the preferred combinations 46) —~ 52) with_. _
preferted classes 14) and 18); | | .
: 25 | - 58) the combmauon of any one of the preferred combmanons 46) 52) wnlh- i
.-preferred classes 14} and 19); , ' -
59)  the combmatnon of any one of the preferred cembr;ahens 46) — 52) wxlh. -
preferred classes.15) and 18); and ' _
- 60) the combination of any.one of the preferred combinations 46) 32) w:th.
30 _ preferred classes 15) and 19) _ ' _ - = -

- In additioxi to those compounds presented in the examples, the following

. eompounds further ll!ustrate the scope of the present invention:

n —Fluoro—N-[ﬁ(i-methyl plpend;ne-4—carb0nyl)-pmdm—2-yl}~benzamsde’ :

17



benzam de 20 13) ' 29 September 2006
2,4.,6"-Trifluoro-N-nethyl-N[6-(I-nethyl-piperidine-4-carbonyl)-pyridin
2-yll-benzam de 14) 2,4,6-Trifluoro-N-nethyl-N-[6-(piperidine-4-cartionyl);
pyl‘l d| I’\wéu;&bs];gmbenzan‘i de . 15) - PCT/USG3/08455
2,4,6-Trifluoro-N nethyl-N[6{1-nethyl-piperidine-4-carbonyl)-pyridin- 25

2-yll-b d

2, Z 6- T(ralnfzfig)or g-% gat'fb 1r°—|q:[[ﬁg Tithﬁeglﬁflﬁldlﬁ?gec?rlb )ep}zld(':%rzﬁ'c}ﬁyl )- pyri di n- 2-
ylJ- benzam ethyl-pipendi; rbon l

raroret ookl L e e one 1
F I‘I((]ZI-I nrretzhg;é %? I_%[lé@ @%5 Fu oro | %2;:3’? aig'?éﬁg’lé’l’éﬁgeld

%y;?/: ]O p;%pgg 2 n u%glmcthyl-mdole—lcar oxy cagz [6 }l-methygg;eﬁr‘lﬁgfgcz pyr| din-

ca v, e
‘t -T—K! Ophé)fns 1 E@E’]}g&%’rﬂ gg%ﬁéﬂﬁcﬁrbg%tl)qg}?rﬁig B%IE}I E(j—ltnnﬂu%mﬂc]tho?cl)f anar de -
' (6 (1 met hy| - pi JEPF¥de- 4- car bonyl? pyri di n- y1] - am de 23)
Fur an- 2- car%x [3-Brognor hiop Gﬂ"g ic ﬁﬁ*?)&ﬁ'ﬂd?’ﬁé}’@lmﬂyMI ) - pyr| di n- 2-

y| }-ani de -40 24)carbonyl) pyndin-2-yi]-amide .

- Chl or o- N- 8- (14-Fuemyh- ﬂi)(’p‘é?‘hmli‘?féef@@faﬁ‘%hW)ﬂ)-mytdlfdzﬂﬂZl"yl J- benzam de
- 2?5§ Fur an- 3- cartbfygpipethyldiepzanfide
- met hyl - pi p Hidi 2eb-AriBbgrpdhifi- ()Hp M‘rmpgld"}ﬂl-‘} cathomd)- iﬁ@dm-z yi}-
3, 4-Di f1 uor o- N- [b8oZamigeet hyl - pi peri di ne- 4- car bonyl ) - pyri di n-2-yl J- benzam de
- 45, 27) 12} 2 Chlor0—6 fluoro-N-[6-(1- methyl-plpendlnc—4—carbonyl)-pyndm—2-y]]q
N-}% (1- Met hyl - pepsemiidti ne- 4- car bonyl ) - pyri di n-2-yl.]-i soni coti nai ni de- 28)

t hyl - N-138- ( 12:4@THflborpNomeihgtl-Ne[641 mllu(bmwehdmym@rmmspyﬂdnbenzam de 29)
2- Brono- N-[ 6- (] -2mal-bepzapidper i di ne- 4- car bonyl ) - pyri di n-2-yl ] -benzani de 30)
Thi ophene- 34t ar R6TriffuaeMNImpGy{-N-[6ebipyilidipe- peniboiyippyidiaydiny| ) - pyr| di n-
2-yl J: -ami de 18 b2&akigst enber 2006 : _
_ 15)  2,4,6-Trifluoro-N-methyl-N- [6—(1-methyl-p|pendme-4-carbonyl)-pyndm-
25 : 2-yl}-benzamide
- 16y 2,4,6-Trifluoro-N-ethyl-N-[6- (l-methyl-plpendme~4~carb0nyl) pyndm~2~
: yl}-benzamide
17) 2-Chloro-4-fluoro-N-[6-(pipéridin-4-carbonyl)-pyridin-2-yl}-benzamide -
S 18)  2-Chloro-4-fluoro-N-méthyl-N-{6- (l—methyi—p:pcndnn—4-carbonyl)—
30 - pyndm-z-yl] benzamide -
19)  JH- 5—Fluoro-mdole—3—carboxyhc acid [6-( 1~methyl—pnpendme-4-
. carbonyl)-pyridin-2-yl]-amide
20) Cyclopropanccarboxyhc acid [6—(l-methyl -piperidine-4-carbonyl)-pyridin-

o - 2-yl}-amide. .
35 C20)y 3 Melhy]—N-[é-(!-methyl—plpcndlne—4—carbonyl)—pyndm-2-yl} bitanamide
22) Th:ophcnc—2-carboxyhc acid {6-(1 ~methyl-p:pendme«4-carbonyl)—pyndm—
7 2-ylj-amide -
23) ,Furan-Z-carboxyhc acxd {6—(I —methyl—p|pendme-4-carbonyl)~pyndm—2—
_. A yl}-amide
- 40 24y 2-Chloro-N-[6-(1-methyl-pipesidine-4-catbonyl)-pyridin-2-yi}-benzamide
' . -25} Furan—3-carboxyllc acid [6-(1-methyl-piperidine-4-carbonyl}- p)mdm-l— »
yl]-amlde ' '
26y 34- D:ﬂuoro-N-[ﬁ-(l-methyl—ptpcndme-rt-carbonyl) pyndm-Lyl]— ~
. : : benzamlde ) : '
45 .27 -[6-(l-Methyl~p1pendm84-carbony]}—pyndm-2~yl]-:somcot1namnde

28)  2-Methyl-N- [6—(I—mc(hyi-p|pend|nc-4-carbonyl)—pyndm~2-yl]—benzamldc

29)  2-Bromo-N-[6-(] -mcthyl—p;pendme—4—carbonyl) pyridin-2-yl]-benzamide

230y Thzophene-}carboxylxc acid {6-(1 —methyl—p:pendme-fl-carbony!)-pyndln-
2-y!] amide :



|
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2- Fl uor o--N-[ 6- (I - et hyl - pi peri di ne-4-carbonyl) - pyr|d|n 2 )PT
i soni cotinam de 32) 4-Chloro-2-nethoxy-N[6-(l

- met hyl -wo peesugiy ne- 4- car bonyl ) - pyridin-2-yl] benzam @@nﬁsmﬁs

2- Et hoxy- N-[ 6- ( 1- net hyl - pi peri di ne-4-carbonyl)-pyridin-2-yl]- begzam’ ded 34)
N-[6-(I-Meth pi fr. Y. ;SI 14 enoxy enzam de
35) 5-Chl oroﬂz) maflg3 %ﬁﬂ?ﬁ??%h%@#r?&%%ﬁ%ﬂnﬁ gl?r gﬁnyl) pyridin-2-yt]-
b d 10

2o Vot hmox§ T ) ‘@g" i "““‘h"’é”“N S rﬁe‘*é:yaPﬂ’éﬁ'i’/ﬂ"?"’b?’r‘ﬁ"a?"kp’f‘ T]”Jﬂ el hyl sul

fany benzan3 %’_ _rey enzo f.ur an- TI{O'QY 5 i é{g%‘? hmide
SRR P v et h

poraanl e g'r‘?'f?i %‘“Mawﬂgr@fﬁc"pyPwapwﬂ%mmeﬂwmwﬂbenzam N

40 ,2-Difl 4crboxyI|caC|d[
?Té hyl - p| |d|br§gq %giﬂs‘gl) W‘i‘ pgyd 5o “)]')-%%2‘!8 “41:). I
3 di 4- b
pyT |4d :Vﬁt 20§{3] Eg@a%hégmdgmﬁnan—? carboxyh(c acid {6-(Y~me?}:y?-gplemlmr’:§4— carbonyl)-

arRem-pyridsgpllianidser i di ne- 4- car bonyl ridin-2'-yl
geﬁr Om)dg ZEt X ﬁ:tzylogy-N-m (1- lr]nelt-;g!leg:pendme-4~carbony])—pyr¥du%—2—pY vl

2- (% 6-Di net hoxy- midedi n- 2- yl OX—% (I-methyl - pi peri dlrne 4- 25
crpory ¥t Ml i il s r
yl - pi e- 4- car bo ridin nani de 45):
Q/cl ohexaned®®? bo%;zrﬁ)'é'“a@rttfﬂqubf’{ mﬁ%t‘ﬁ%rb%ybeam@i[ -methlripsniging- pyri di n-
-amidae

ami de 46) 4~carbonyh)-pyridin-2-yl]
N- [%J (1- Met wp pﬂﬂé?th@wn%(ﬁmeﬁwbbﬁwxjy)—pyﬁ(dfmmlwqmgmpﬂmmmm- 30

-pr opi onani de_47) pyndin-2-yl}-benzamide o
2,6-Di fl uor d2\- [ é_ﬂrgmﬁﬁtmgthwp’rw { bimatbyUpiperidiard-crbmp i miridin22-yl}] - ben; ani de -

benzamide
_ o 43y 2-(4,6-Dimethoxy-pyrimidin- -2-yloxy)-N- [6 (l-melhyl~pnpendxne-4- ,
25 carbonyl)-pyridin-2-y{]-benzamide '
' 44)  N-[6-(1-Methyl-piperidine-4-carbonyl)-pyridin-2-yl]- butanamide. ‘
. 45).- -Cyclohexanecarboxylic’ acid. [6-(l—mcthyl pxpendlne-4-carbonyl}~pyndm» T

) 2-yl]-amide -
46)  N-[6-(1-Methyl -p;pendme—4—cazbonyl)—pyndm-2—yl]~3—phenyl-
30 - ' propionamide
47)  2,6-Difluoro-N-[6- (l—methy] plpcndmc—4-carb0nyl)»pyndm—2-yl]~
© -benzamide
48)  2-Ethoxy-N- -{6-(1-methyl-piperidine- 4~carbonyl)-pynd1n~2-yl]
_ nicotinamide
- 35 .49y N-[6-(1- Melhyl—pnpendme—d carbonyi)-pyndm—2—yl]-2-phenoxy~

mcotinamide
50) r3—Acety!-th1azohdme-d-carboxyhc acid. [6-(1-mcthyl—p1pendmc—4- A
: : carbony!)—pyndm~2~yl]—amade { A
51)  Nf6-(1- Mcthy]-p:pendme—4—carbonyl)—pyndm-2<yi}-2-phenylsuifanyl—- T :
40 : nicotinamide '
52y 5- Me!hoxy-N [6—(l-methy!—plpendnnc—4-carbonyl)-pynd:n«Z-yl}Q (2 2,200 e
. uifluero-ethoxy)-benzamide
- 53) 2—Methoxy-6vmethyl-N~[6—(l-methyl—p:pendme«d-carbo M‘_y?k)-pyndmé—yl]-
e benzamide
45 54y  N-{6-(1- Mclhyl»plpendlne—4—carbonyl}-pyndm—2-yi] tcrephthalamlc acid
methyl ester _
. 55) -Cyclobutanecarboxyhc ac:d [6 -(}-methyl- plpendlne-4vcarbonyl)-pyndm-
) 2-yl}-amide : _
o 56)  2<(2-Chloro-1 ,1.2-trifluoro-ethoxy)-N- [6»(1—methyl—plpendme-4t
- 50 A carbonyl)-pyndxn-2-y!]—bcnzamsde
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48) 2- Et hoxy N-[6-(I.-net hyI - pi peri di ne-4-carbonyl) - pyag Séglembarooe
ni coti nam de 35 49)

N-[6- (I -Methyl - pi peridine- 4- carbonyl ) - pyridin-2-y]]-2- phetloxy-

ni cot i nwoiodesss8) 3- Acetyl -t hi azol i di ne-4-carboxylic permsesse 4-»-,
aci d. [ 6-(1-nmethyl-piperidine-4- carbonyl)- pyr|d| n-2-yl]-am 51)

N- (6 (i - Vet sy - pbRdrelnIs:chl RO binPALch bR Fiprdin 3-SR SHL Fany! - .40

i cotinam d N
5 Nbt hoxy- N%F% %ij an Vi il hy'é””f“c‘é"é‘?'t‘a’o“r‘%‘? vy 1 =2- (2,2, 2--

;r:\/;%r}g;; gts?rgi(%gjlﬁ [ ﬁSr{gt elllwl&pﬁggl‘ng—ﬁ-ﬁgrbgnggp%qwﬁ Asyri din-2-yl]
bﬁ/gtzﬁgll dg. gerl gl)q %'Or%%e th F'Ber'd"f'yfﬂrb?'g JroRd-sie aci d et hyI
- th O -t h%:of’pe?%”.eﬁe- Wé‘?@‘& Piriding o-casbopy) Py Yk de 5. 6)
Chlorg 1 N 6(I rrethyl pi peri di ne- 4- 50
car onyl ) - pyrld u°15’ E%Hqﬁémg@‘ dgeHt-eashasyl) 2’@06’“’3@'03/ 084949
;C‘&lug(r)gl RE?% ﬁeﬁétﬂ%‘\"“ﬁ'%éﬂ*G?WEY!@‘WBBW%%)WWWH?XH"J beni ani de 58)

2,5-Di fluor p| perl 4i ne 4- car bonyl )- pyridin-2-ylJ- benzani de-
: 59), 3,4-D. |%)uorobﬁﬁ-f? rOﬁrtfeaFrddﬁﬁé"reﬂbférP%ﬂ‘}ln9~4pyru di n=2- le- 5
carbon

am: e

bertZar oo N BT 125Bich fpr'piér(?-m%'-awe'aﬁ’%ﬂmowvmw 2r) - 22,

| - 6RR7A
: terF]; Lg?gonl\pe‘% y(tz-"- ?_'Fr - 'IFJB?‘ ﬂl%“ﬂ'"&é%ﬂ%??ﬂ'ﬁbwln@nﬂl’%qu 6- tri fl
- hv| €1  1s) fi amid
: “°%5’Ze tTr |y“ re-2 1} ‘”’f"r&ﬂi’ﬂ%wl“ﬁ%ﬁ@rmfébﬂmﬂﬁkﬂﬁy‘mrhwrmﬂmm- y1J- -
-y . .

benzam de 6

2, 4, 5-Tnf | {57 o- N-fo%U (MP‘Hﬂtﬁmiﬁbweqarlwwérpmri@m%é}mgtirpwdédi n- 2- yiJ |

It is preferred that the mammal to be treated by the administration of compounds

25 - of: this i mventnon is human,

o - The compourids of the present in&entio"ﬁ--may be synthesized througha |
" condensation of a 6-lithio anidﬁ of 2-#_hi0rbpyﬁdiﬁe with l—s_u,bsiitqtede or N-protected -~
-'.pipcridine~4~carb07'(ylic acid methoxy-methylamide, lf'ol]t)wed'by conversion ofih'c 2halo
30 . gmup 10 an amino group, and subsequent condensation w1th the appropriatc R -acylhahde _

compound (scc Scheme 1 )




benzanide.64) 3- Chl or o- t hi ophere- 2- éarboxylic aci d zgsetemberzxm
6- (I met hyl - pi peri di ne-4= 15 carbonyl-)-pyridin-2-yl]-amde b3)----

[

2,6-Dichloro-N-[6-(i-nethyl-piperidine-4-carbonyl)-pyridin-2-y1J beniam de"
66) 2-Flyor.o-N-(6-(I-nethyl-piperidine-4-carbonyl)-pyridin-'2-yl]-4-
trifluo&gﬂgﬁﬁ”f benzani de 20 67) Cyclopentanecarboxyl?%"%%?@P¥~

[ 6-(1-net hyl - plperldlne 4-carbonyl )-pyridin -2-yl]-ani de 69)

N-[ 6- (1- Met hyl - pi peri dne- 4-carbonyl )-pyridin-2-ylJ-nicotinanmde It is
preferr§&!hgqt the mammal to be treated by the administration of conpounds-
25 of thrs invention is human. The conpounds of the present invention may

pi peri di ne- 4-carboxyli¢yac{d fret hoxy- netoIanlde fol |l owed by conversion of
the 2-halo 30
appropriate R
WO 031083949 P

be synthesized through ag conq§nsation of a 6-lithio anion of
2-chl oropyri di ne wﬁth*4NJ§T::EEtuted or N-protected
up,. ang suligequent condensation with the

pto an a n@gﬁ
dyi hal-+-de—eenpo yeme 1—)—20-—28 Sept enber 2006
' N~-ORO5 ~C N R RI

It, L NRIi 9\ MV 1 R KFFRI i R R yd nO 0 RN

Suntable reaction condmons for the steps of this schcme are well known in the art '
5 and appropnale substitutions of solvents and reagents are within the skill of the art. See
for example, J.C.S. Perkin T. (24), 3597-3600 (1997) for the initiat condensation.

. Typiéal!y 2~¢hlof0pyridinc is activa!ed‘by reaction with a mixture of n- butyl
‘ llthium and 2-dimethylamino- ethanol in a sunable solvent, such as-hexane, at -?8°C ‘The
10 reactlon is generally complete within about an hour. Next 1-R’ -substltuted—plpcndmc—4~ -
- _ 'caboxylu: acid methoxy-methyl- amide in an orgamc solvent, such as hexane is addcd and
stirred (o form the 2-chIoropyndmoyl—pzpcndme mtemledlate The reaction s generally
complctt_: within about an hour. Whei the desired final R_’\subst_ltuent is hydrogen, the
} * piperidinyl nitrogen should first be protected with an amino protecting group, the addition
15  and later rémovalaof which are 'accomplishéd'by standard ijrgcedures weffknown in'thf.:
art.

Typ:cally the first condcnsat:on reaction 1s qucnched by the addition of water and

thc m;xturc is extractcd multiple times with a suitable solvent, such as ethyl dcetate. This -
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pul®fi Eféc‘efa'é’“h by
o o oPficd 1 B ARUIL AN 2 RS S b oSl lePneaiaes, " 0201 &0 WD

o Ri N, R Suitable reaction conditions for the stepstbbenrtpingesedére are
well known in the art. 5 and appropriate substitutions of solvents and
reagents are within the skill of the art. See for exanple, J.C S. Perkin
T. (24)WO9R4a600 (1992) for the initial condensati Grakypissal | Y
2-chloropyridine is activated by reaction with a m xture of n-butyl

l'ithi umﬁmoﬂqﬂiﬁoymp&wlmﬁﬁnﬁﬁmwthénrbea],@gt|a§ ﬁplegan%g]: WaRT ; such as
hexane, The 10 reaction is generall !% conplete wthin about an
3R

our - RBRI S R GRS G O LTS R, 65 e Fxbmmis iy - ot hy | - ar de

i n an eh@anidgrphy ¥eRtilicspd boi@gmnhexane i s added and stirred to formthe
2-chl oropyridi noyl - pi peridine internediate. The reaction is generally

conplete within about an hour When, the desired final R2 substituent is

“hydsogen, t Rext, d@k QQ:HQ%;:Q'}’hm ;fégi@ﬂledllﬂf’flr{’leglaté i ?etalecwaQ otected wit h an arm no

prot ect| ng group, the-a

d|t|o 15 an ter renova whi ch are
acconpPrERelFneRe ’§t“&’h‘ﬁabfd’fifﬁmaﬁW@bbwﬂmﬁacmortchélpalmmum(ﬂ) Typically the
first og ad 4 Ofal gaa% R ter and the
m xture ?ga%?(t ract e%l mul b@ biséj'ém ) El\smb%&ﬁp(é ;pgl[ngq\qheytlggﬁ"ﬁﬁ?%such as et hyl
acet at &divm¢-butopige inxa sunm}e sozeensamkmmduenzm&ﬂumoo@aﬁsﬂmnemm/ US03/ 08455
2- chl onRRY Wil can.then be dried as for
exanpl g& V\n[yt i) tmq}éhzro(%lk}gﬁ@g MS’ ?H#f a %&3’ olr%gt"éta'mcgﬁge i heaBar ti al | y
restderfs asid ih)y smtahlecsnbzbmgsmblaytcoihyarmx‘am @ad @eh colum. 5.

benzop enone Tmne I'n

tris(di benzyl'i di neacet one) d| pal I adi um(0) Pd2(dba)3) as a, cat aI yst, and
2,2 -bis(di d 1- but d
in a S:JISE all:; qzﬁae%%p&g%gh astl“f ﬁgﬁés X‘iqegjgéf‘ﬁwﬁ?bo%ggﬂﬂg?‘lblyﬂ[n e thg ﬁgi oe

- grouﬁawﬂglﬂlet?tmmbmtﬂuwwmpmdnm:Mngwehnmwnmﬁca&sumr}d%-auphalml s internediate

i sidyp ﬁﬁéacﬁ{ a]lglxhﬁégit ISQZ V\%Enropm ey, ?Egagrn{hge gﬁwe Hg’ zbf(w) %slga F sol vent, SUCh

as tetrahydfofuran,. and t ndi ng

- 2-am n@fﬂl}*iﬁlild#mwlon;;p@engmusnél asnt]ahy!admai(ﬁxsod)rap)tm&yaﬁmn,a,lana&@gmcof scherre 1;
the R e reacting the
2-am n'SEIy??. I nof/el S%gggg?l% i n‘g]clg‘n ome glrtfg:awﬁ# ?'ﬁéh?j'élg"’r ‘rséﬂ"ﬁ‘“acyl hal i de.

15 Ty pibewrpgm teanpeiatire uatilolie rbinaoﬂisamﬂp&wbs fbr Byl bRt & disne | nt er nedi at e;

the des?ajoﬁfgasgtsuch as sod:um hydrox:de may then be added to neutralize the reaction -

20 mlxture and the fi nal prodtlcl punﬁed by normal work~up procedures.

lf the piperidinyl nitrogen is’ protected by an amino prolectmg group, this gmup is
removcd aﬁer the condensat:on reacuon with the acylhalide. The piperidinyl mtrogcn can‘l

. lhen Temain as a 'secondary amine for. compounds of the present mventlon wherein R? is

- 25 hydrogen, or it may be funher alky]ated by-known procedures for compounds of the.

present invention wherein RYis C;—C; al_kyl, Ca-Cq cycloalkyl-C;—C_; alkyl, or a-.gmu'p_ of - ;

" formula 1 A]though allemanve alkylatxon methods:

_' are well known in the art, one typical a!lcylanon reaction procceds by reductive alkylation

of the secondary amine wnth an appropriate aldehyde, an organic ac1d such as glacial

"~ 30 | aceti¢ ac:d or trifluorodcetic ac;d and a reducing agent such as sodmm cyanoborohydnde

or sod:um maccmxyborohydnde in an appropnate solvent, such as methanol ot




acyl hal i de, a proton scavenger, such as triethyl ani ne,29 September 2006
di i.sopropyl ethylam ne, and the like, in an appropriate solvent, such as-
di chl oronet hane, THF. MIBE and the like, is stirred at about room

t enper atwo@3sidpl the reaction is conplete, as for ex??}&e %bout 4 hrs. A
strong. base, such as sodi um hydroxi de, may then be a P But ral i ze t he

react i OrjicHibrhethahe Swhal) d by nor wor k-up
procedures rIf t he pi peglﬂ{ﬁz’g{@ﬂ?‘{c?%@%ﬁ%m%ﬁ%t&’(’: &8¢ 'Qprov'r(r'ar‘ﬁ °no protecting
group, - tFEAE’ sthstiuent. (einboeiB. @mnemndummmmabhmmmea Ogganisi th t he

for comaemist VR ALRTE, MMl WAIRIGE S ohorl RESTLNES fedfgen, of (1
- maybe fd?hm‘é’ﬂle)a&@hraﬂmNﬁ)wk’nrh{\mmr)oagdﬂaye&lli:ﬂfauﬁ@ﬁﬁﬂﬁ@%t&&sbhe present

i nveRti 2I_S | kyl -C1-C3 al kyl, or a

gr oug o? &nﬁm& Hﬁ' (r%mf]'\ ?'[Cé’e%es‘ c&amﬁ(ﬁ%ﬁci’ff’“ﬁc ’%P?ﬂ@ﬁ!i‘éj# aheEtnat i ve |

" al kyt at lf@’ﬂhqmihcsilﬁof can@onmals haking Ri=13rt yE1ogendy! ropﬁnﬁeﬁi&’s?:'egﬁllde@dgy' ation
reacti on, ?fd%g% G%' r]educt ve. al kyl ation e.secondary “am ne Wit h an

appropria éﬁ? YRRPBRYani ¢ "aci d such as gl aci al 30 acetic acid or

trifluoroacetic acid, and a reducing agent such as sodi um cyanobor abydri de

or sodiumtr] cet oX borohydr| de, in an appropriate solvent, such as

met hanol or %%ﬁtﬂéwe%cmzewomheg A9 rgthptondtiug o81E81 7S _

-di cmormﬁtekhamys&h@ﬁenn the appropriate al dehyde is one that will react to

prqvide the desired R2 substituent. (Mchael B. Smith and Jerry March,

March' s Advanced Organl c Chemstry: Reactl ons, mechanisms and Structure,

5" ed. gche@e 21185-1 187 (sec.. 16-12), John W ey & Sons,.  Inc., New York,

2001.) By way of illustration, for the synthesis of 5 corrpounds having R2 =

met hyl, the desired al deh de woul d be fornmal dehyde, whereas for the-
synt heS| s of conpounds~ 3-cycl opentyl propyl, . the desired

al dehyde would be 3-cy J propanal ( unds of the pr esent _
i nventi Bn hergin R3 + ‘Rt et HBrk _edg t Q. synt hesi zed by Scherre '
2_Scherre]2 : B | - ‘ _ o
2 N._;
_ . g
H
.R‘ .' N‘“ ’
R
.0
Pd,(dba), BINAP
“sodium t-butoxide
' 15 ‘ TheR -ammocarbenyl R rcagents are easﬂy preparcd by reactmg the

' ~ comresponding R’ acylhahde with thc desired amine (methylamme ethylamme
L propylamme or isopropylamine, as for example a 2 M solution tﬁercof) nan appropnate

solvent ‘as for example methanol. Such a procedure is tnvnal and wel known in the art.

. 20 The 2-brom0pyndmoyl—plpendmc m(ermedlate is synthesnzed byfest reactmg
.2 6- dlbromopyndme in a suitable organic solvent; such as d:ch!oromethane prefcrably
. _undera nitrogen almosphere with 1.1 equwa]ent of n- buiylhthium in a-suitable solvent
such.as hexancs prcferably at low temperatures such -as =78 °C. An appropriate 1-R’-

subsntuted—N»methoxy-N-methyl—p:per:dme—ti-carboxam:de is then added to the rcacuon
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Pd2(dba)y, BINAP O N, R? sodiumt-butoxide 15 The R3-am nocarbonyl -
reagents are easily prepared by reacting the corresponding Rt acyl halide
with t RO ¥e8I%ed ani ne (inethylanmine, ethylanmine, prrapnisamsas, or

i sopropyl am ne, as for exanple a 2 Msolution thereof) in an appropriate
sol venjnixta. THE re@aiNIL Q:Hﬁ{?@ﬁ M il REOSERNER e bideghd! and vell
known in the art. 20 Th b?génlggyrl |lnoy - pi peri g‘pﬁe é|int es"ramadl ate is
synt heSAQHe Thy resuliipg indermertiaty may2hen bfi twibed by steuilandworkup tesbiiiguel] e or'gani ¢ -
sol venfuch ¥ &fradSorld kA ML R - QIRL ) a - nitrogen atnosphere, .
wth 1. T eqw{/aal ent of n-but gﬂai tiﬁ#ﬁ%ﬂ?ﬁﬂ%ﬁéggﬂd@gﬁe sol vent, such. as -
hexanes preferably at | ow terrperatures such as =78 C. An appro‘pri ate I -R

U S A O i 0

react|'emhlh;dsut;éecpﬂa{lﬂmmommghﬂljemytahmlmsﬁon)ast‘f@;r exanpl e, -aqueous NaOH -

The re dl ate urified andard wor kup

t echni %Héé&gg'gﬁac e’ﬁﬁpﬁ% Ve nt"S@qTe?@ﬂ NeACHRRL)- ‘3?1'3“ {equent

chr orm(cl’dgdlaq)ma,z &ls(d'ﬁhaiﬂplhﬁgﬂﬁiﬂi}yltll "Bindphytlyd mwp)ohnagoa,nmr,rredl ate is
react elg u},(rll‘gie a.mxture. wth the desired nethyl am nocarbonyl -

et hyt am notalsb Wf’ ?250]“3}‘ S“ﬁ‘f%‘ﬁ;‘ﬂ‘%ﬁlﬁ' P aTos enR Th"r’é%‘ﬁ'@ﬂt‘ﬁ vely,
, t r1|cs ( dyheﬂtyyﬂcméﬂ Re3ECRIANONs isTad dxastbleEl out £PA26E N MRYs. Additionai

di b ht hyl. (BINAP), and sodiumt-- -
_ but OXI 2"% %‘%ég?%ygk %%@h’f“zyiéir’]fggi’cﬁgm‘éfﬂ('ﬂaﬁb‘li'9’)%93N%(d@eb) t ol uene. The

~ react IZQII' B:ﬂdzphenylphoslahmo) 1,1"binaphthyl (BINAP), and sodium t-butoxide can be

added and the reaction contmued for a similar penod of time 10 1mpmve the reaction

15
' Compounds of the present invention wherein R or R’ are other than hydregen can
. be symhesnzed by the above schemcs utilizing the correspondmg substituted 2—
. ha}opyndmc and substituted piperidinyl starting reagents
20 - Ina preferrcd ¢mbodiment, a novel condensat:on reaction is used to syntheStzc the

) 2—br0mopynd1noyl-p:pcndme mtermed:ate to provide highly selectwe mono—addmon as
well as higher y:clds of the desm:d intermediate product with fewer impurities. In‘
another preferred embodtment a more favorable reaction is used to convert the 2— |

. .bromopyndmoyl-plpendme mtermedla!e to the 2-ammopyndmoyl—plpendme

25. miermedlatc in preparation.for the final condensauon reaction. (Sce Scheme: 3) -

i
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10 typically heated for several hours, as for exanple %&S%Fﬁgnbef%mﬁf or 16
hours. Additional Cl1-C2 al kyftfitinocarbonyltR , - ,
tris(di benzylidi neacet one)-di pal | adi un{0) (Pd2(dba) 3),

2, 2' - bi s{alespaeny!| phosphi no) - 1, 1' bi napht hyl ".( Bl NAP) , am@nﬁg(gyﬁhuglj t - but oxi de '
can be added and the reactlon continued for a simlar period of time to
i nprove the reaction yield. The T pioduccis then purifiedby c6hii-ron

- methods: __ 15 .- Conpounds of the present invention wherein R4 or R5

ar e. ot h8chetedn hydrogen can be synthesized by the above schenes uti:li zing
t he correspondi ng substituted 2- hal opyridine and substituted piperidinyl
starti n@J eapantapproffiate) a.pr gfigrred enbodi nent, a. noyel condensation
reaction IJs usedudenyagnt hesyze the 2- brqn’:ﬁg}gﬂHdl | Hbiperidi ne _
i nt er nedi gt e toHyfovi de hig Iy selcotore prea- addi tilon, as  well as higher

yi el ds g e ap@FPr oducdcavbhderf inpurities. In _
a poresf averabl.e redction is used. to convert

@ degced int

[ D er r ed—exbodi ) : : i
the.2 bryg pyrldlw@yr pi pegj-tdi ne i nternedi ate to-it he i )
2-am no‘py%dl noyl - gi pendi ne 125 intermediate in prepiiration for the final
condensation reaction. (Seef RSchene 3. ) 24 .29 Septer%er 2006 WD 03/084949
"PCT/ US03/ 08455 Schene 3: O OH Appropriate 0 OH Al dehyde, (CH3)2NH O N-~
H2, CI COCOCl Proton Pd/ C DMF Scavenger N }1%&%1}”& Ra.Rl7ge n-suti j, Br

NBr O NHB O HZN VN O HO CHZCHZCOH 8r VN , R7 n R O
‘Sca,venger i _ P ' '

s

‘Proton’
Scavenger

5 _ The novel N,N-dimethylaminocarbonylpipéridine intermediate is made in high.
'_yicid from an R’-iso-nipicolic acid derivative by reacting the acid-with oxalyl chloride in
the presence of a catalytic afnouﬁt of dimethylformamide .('.DMI.:) fn a suitable ‘Scniv‘ent |

" such as. d:chloromcthanc, letrahydroﬁxran dlchlerccthane dlethylether or the like, and
A concemratmg to y:cld an.isonipecotyl chlonde denvatwe This is then resaspended i in a
- 10 suitable solvent, such as tetrahydrofuran, dichloromethane, dlchlorocthane, d:ethylethe_r,

' or the like, anid-reacted with dilﬁethylam'ine in'the f)resénce of a proton scanvén'gcr as for'
example, a non-nucieephlhc orgamc base, such as. lnethylammc dusopropylethylamme
or the like, and then punf' ed 10 gwe the N,N- d:mcthylaminocarbony]plpendme

mtermedlate
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d HO | RRNNOJ %N-R7 5 The novel N, N-di net hyl ani 2fbSeptbmbst 2106er i di ne
internmediate is nmade in high yield froman R7-isonipicotic acid derivative.
by reacting the acid-with oxalyl chloride in the presence of a catalytic
anmount ‘Y)‘?“-%Igr‘%? hyl f omi arni de (DMF) in o suitabl e sol PEmuUsmessdch as

di chl or onet hane, tetrahydrofuran, dichloroethane, diethylether, or the

| i ke, and concentrating to yield an.isonipecotyl chloride derivative. This

i s then.r spendeddiRm ﬂe@rb%{vl%ﬁrﬁ&kcﬁn§ﬁlc¥ﬁ5ﬂratc§dﬁl@ ﬁf@schﬁh@&hMﬁﬁ%ur an,

di chl or onet hane, drch orget’hane, diethyl et her or the lIike, and reacted :
with diRSistpetasyameeeoventhebt-protsricd PW”&'"Wdtabﬁﬂbewéwg@PXY-as f or exarrpl e,

2. NN MURLAARI Ll En QT RN AR SHROPAR OB ARG,

di i sopropyl et hyl am ne, t hen - '
N, N di hmgrwbmwmwrbmw rpp'pétr $ighii fieankly ireprordi czlzt:xaose%trﬁe/ d@dpiebrber 2006 WO
.03/ 084 met h rbo eridine.i.nternediates

of thei%é?%gg%{qu?ﬁ\%’g‘t%ﬁ%?o%pegam“uhéto'aPar?cl}lJr?gﬁl @‘é‘ﬁ&?@é&“ﬁ%?s%e N- prot ect ed
pi peri t!tpnm@wmvr'lemmbacawmnﬁmtmxyan:cmsrhythamsdehé:eagwmefém nreb

reagent Sl;))odomcntt qolu ! ?Ene r?ttl err-glﬁylF@ei Ség%: On 5@1?%8{ 06'\ I ¢ and

sur pri Ky ng y provr. tand yield .in
the Sulnseqlnﬁmed:«mﬁﬂﬂMt INTBE &astd anhasola@npar ed to the condensati on

_ -reﬁ)ctr on using the corresponding Weinreb reagent. This is .particularly the
.case when', as in a preferred enbodinent, toluene or

nethyl -i er rNdthtZ}d diblvatopMid: sIa&:ﬂi&@d;y&&ach&ewﬁﬁ)h%ﬁﬁﬂlﬂhrhﬁ\ lﬂcMSt nore
preferr&g di mentr Q@S&Téé used, as t-he solvent. 10 $ej

.2,6-di¥ ﬁ‘(%)fﬁﬁ“ﬁ’ier@e ra t‘@(ﬂ“ﬁ&'f‘c‘?‘eﬁr@ﬂ"tﬂ'i“wftyﬁdﬁeHﬁ?‘?‘leﬁ'i’lehr umin coI d
MIBE oSubkétjubh@13€ the I, Rfdah &y imMbS&ibod W&%Qﬂeﬁe@famh&&ﬂhbﬁrﬁw' dine . -

i nternmedi ate,. Subsequent fy t he N, N-di net hyl am nocar bonyl pi per:i di ne

i nt er rfBtfusE Figed, %?(fﬂ’eed‘a%’ﬂtf pHboutAmIoNF 3 bewwern dhput AP0FE o abowin®0e for about an -
howr aic, pRiamsyaRedsec 10 frflePlREdRER, zﬂécoGpn,rg,e;&,r,g@ do@ARUt -75C. In a

preferred embodi ment, the coupling reaction 1S run with a ratio of the

 6- ditgPeeBhis 2aidvromepyridinerp fpedi.h edimgihgiaminseaiborodgipsidper i di ne

intermediate of about a 1.0 to about 2.0, more preferably with a ratio of between_ about 1.3

1o about 1.7, most preferably with a ratio of about 1.5. The reaction is then quenéhéd?
with saturatcd ammonium chloride at about ~20°Cto about 10°C, and then neutralized

20 '.wrth hydrochlonc acid and addrt;onal water. The product can then be isolated by typ:caf :

work-up procedures, as for example, but without limitation, by extraction of the aqueous

- phase with drchiommcthane, washing the organic fractions with-acidifi ed water (as for - -

: Example,'—PH:;Z), nctitrhli—z'ing the aqueous' extract with sodium hydroxide, followed by
extraction with ethyl acetate, drymg the organic phase, as for example with magnesium

25 sulfate, and concentrating, as forexample, by evaporation, rétoevaporation, etc.

~In anothér preferred embodiment, the 4-(N,N’-dimethylamino)carbonyl piperiding -
eompound in Schcme 3is replaced with a subshtuted ammocarbonylp;pendme compound

of formula IV ,
R
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internedi ate of about ,a 1.0 to about 2.0, nore preferapsyptammbér Zoosat i o of
bet ween about 1.3 to about 1.7, nost preferably with a ratio of about I.J.
The reaction is then quenched wth saturated amoni um chl ari de at about
-20 C twabestytd0C, and then neutralized 20 wi th hydraep®ssgsaci d and
additional water. The product can then be isolated by typical work-up
procedures, as for exanple, but withgst |imtation, by extraction of the
- aqueous phase with dichioromet hane, washing the organic fractions with
acidified water (as for exanple; IN2) soneutralizing the aqueous extract
wi t h sodi um hydr oxi de, followed by" extRaction with et hyl acetate, -drying
t he organi c phase, as for exanple Mjith magnesium 25 sul fate, and. _
concentrating, asforexanple, by gvapgration, rotoevaporation,'etc. In
anot her preferred enbodi nent,” the¢ 4-(@N; N -di met hyl am no) car bonyl pi peri di ne
" conpound in Schene 3 is replaceg™w th .a substituted _
am nocar bonyl pi peri di ne conpound f-formula IVa 26 S 29 Septenber 2006
- WD 03/4184949 PCT/ US03/08455 RO ~O% 5J:Rie; N R-V; where R8, R9, and R10
are as defipedsabqye Preferr conpounds of fornula I'V:are those wherein:
B0 and i BER SRANT art hA Tt ool BEeS comrpoRas gl e wi (1 the o
Ni t r og@hoseavheRAICK’ 4ndey° #¢ Qachlaialiph & wheRITDR NAhatrS®, hapeiRePWi @k i di ny| o
Particularly preferred 5 are thosesj ipounds wherein RO and R10, together
with t HETeEeR FhyRish they arriatiached cgmbing to torm pypraliingd o Raticidariyprefered ]
PyT B0l ik Mitde corpomRN WS 1Y Md RO apEmBr with M@ RitoEEn WiviHichidig, fL t rogen to .
~whi'ch they are attachéd,’ conbine to form-azetidinyl, pyrrolidinyl, or

pi per i dftAShed. combingdo tympeshdied: by 10 the sane nethods as their
" NN -di ne(hyl -anal ogs, by substituting azetidine, pyrrolidine, or o

pi peridi ne, respectivel forthe:dimethylarrline reagent described above.

" The 4-()yn-§PF’(EP'ﬂ}ﬂS(‘,"§F'l§¥"f’%W9 B pleestrathvibagitmess thahishtivy asdded advant age
over tahﬁ‘ch@dr,(cwlbsl‘ng't&%m)&@mn@vﬂ):%&mﬁ){,l or N RAkG OF veSPARALSa b that, they

- tend 'to be even less = . _ :
- 10 the same methods as their N,N’-dimethyl analogs, by substituting azetidine, pyrrolidine,

or piperidine, respectively, for:the dimethylamine reagent described above.

~ The 44(pynpiidinyica_r’bm}yl)'piﬁeﬁdine reagents have the add,efl'advantjag.e over
~ the 4-,(N:N’-d.iﬁéthylaminokarbonyl _biperi-dine reagents in that theytend to be even less ;
5. hygroscopic and tend to produce more stable crystals, irﬁproﬁng the handling B |
_characteristics of the reégents. As with _ihe 4-(N,N’-dinmiethylamino)carbonyl p_ipérid‘ine”
rcggénls, t_h_c-4.-(pyrm!idinylcarbonyl)pipe;idin'e .rea.-gems i;tovide unexpected significantly
improved chemaselectivity and .yiel'd in the s_l_ibseqpent condensat,ianca_ciion over
. reactions run using the'cdnespo_nding Weinreb rcag,cnts._' '
20 - o
| By way of illustration, but without limitation, l,—mﬁt_hyl_#iN,N'-
‘ dimethiylamino)carbonyl piperidine is a low melting-ﬁéint solid ;hat"cxystai-lizcﬁ easily
~and has rglalive_l_y low hygroscopicity, panic&larl-y aé compared to the corresponding:
Weinreb reagent. Howéver, when the crystalline form does absorb waf‘eﬁ c'omfeﬂs to
25 an ‘oi_!._ In comparison, 1-mét‘hyl.tt-(.pyrroIi_din)_rlcé:jbonyl)piperidine ts also a low melting
- point sofid that 'crys:ail_i'zes easily, but is even less hyg’rdscopic than 1 -methyl-4;(N,N’;
dimethylémiﬂo)_‘ca'rbohyl piperidine and produces more stahie:crysials,— such that they
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15 hygroscopic and tend to produce nmore stable crystal2? Sepipinbei 296t he
handl i ng characteristics of  the reagents. As with the

4- (NN -di nmet hyl aimmo) car bony!l pi peridine rcagents, the o

4- (pyrr MG @opghecar bonyl ) pi peri di ne reagents provi de upenpRshask
significantly inproved chenoselectivity and yield in the subsequent _

- condensatdiiheir BASHHIRAB fHven ITSAARL WRHdSis b TGndil)f.4 {p;:ﬁanﬁﬂd' ng Veinreb
reagents, 20 Byway of illustration, but w thout |i"m tation,

1- et hyYDarterylRipendingeanspily rmensearcBony| piperidine is a | ow nel ting point
solid that crystallizes easily and has relatively | ow hygroscopicity,,
particularly as conpared to the corresponding Winreb reagent. However, -

when the cryagegthir gmbpdimentad g ratrsuritventiveprvocess, 2;6-didivepyraliteca5 an oi.l. I n
CONMAT i ORed lnstedBS Y- _DQR¥ oLl dinylc nyl ) piperidine . is also a | ow
mel ting io(‘::)(lI rrl‘tst so‘f(?dd ?lhgtt &{'f‘glf%ﬁlS?geggea%ggélféf}‘g%-u'tmlla§reé“\:/‘g’r? | ess hygroscopic

~ than 1-qesiditiphs, 1p-groyifie the dommspindirar#-chigropyrbiinvylpigeripiar irdernediaed pr odlces -nore -

stabl e crystal,s;..S I . 2T Sept-ember .2006 3/ 084949

PCTI US03/ %Bﬁgérag‘?%‘ig'ﬂ”%'g’g‘%dré"g’%?%é‘f i Pe" ngwﬁ*%cnpfﬁes&mg%aﬁ er is

- absor betdlveie inpsedyb thé-splvegarrsuling-ih furthe) olrbadyhph@elctliigen general |y remains
an-oil. |lm another .e Lpent ,of the present inventive process, o

2, 6-di cc}?bgcrng%%lPeeftﬁ%"qgggbgggs%‘éc"ﬁ’géﬁ)sf)ﬂgggﬁ' of 2, 6-di bronopyridine in

schiée 3, above under simlar reaction conditions, to previde the-

cor.respondi pg. 2-chl or.opyri di noyl pi peridine interpediate. |n yet another

pr ef er‘lroed e? oéﬂﬁﬁrn?"bo‘&l'ﬁ?gOﬁg%;gl'gsegg/ﬂ'?f’?fg'tvf’ B’“ﬁ?sé’ég‘g’é‘?x‘m ‘B‘Fy t ol uene i's

used asybthesisgebuidstfor thestchings 0f iha hhld kol MMaNEE o GHBYRa&IRGF A Vi tyi n the

-~ condensat i on. r@ct._é.oq,_ MIBE as.solvent is mpst preferred. 10 . Itra;. -

~furt her” 8BS RIPSPAigYTeR %“YB%%%’F&‘“PH%M‘?’\?@(WB dabove, fith g@moniat ep of the

synt hesindetiplend glgsl finthetphaemxohanpper(®bxidbes haddlysgr RulpreftREd an*am no group
_by1%ea%'§ni gn,of‘ 3‘ Z-ﬁ%r o,_np:_ﬁ:'._gap_i _geri di nyl carb n%;?lf’) pyridi ne i nternedi ate, as

“dederi STGOEBEY MiSIERon MTER %A 241061 AR hdiicq) cordions Peing #hoVbr esence of

copper @B0JC vrdbdat 148°@ pecitrably Sbout | FECPARI MBIk Ssbui D5 ©EBOMIGUBEabolhi S reaction

~is run,in an aufoclave, ., wth typical cqnditions being: about 80C to about '
-~ 1.10C, 3;’)@‘&-% '3‘5{13%0&@%‘%&% Pt ‘%BW%S%&&MSW%&&@CB@WCG(‘about 310

t 0 abolitorithd odghlai} fraktiumi by@kacna@nd WqubdhisREdiuth WBYLiddAankRalied Haoni a i s then
removeg, - :fromthe gr% ni c, fbf action l%y evacuati on. Agueous sodi um hydroxi de
is thens l&&lae %mlacte Wik a Suia c_orgar_nc‘_so-l. ent, as for example, methyl-tere- - . 7.

20 . . butyletheror d’ic_:hloromcihane, and then dijed; as for example, with magnesivin sulfate. -

. In a-preférred embodiment, the crude 2—'amino—6-(]-R’épiperia‘ihe—4- : _
‘Yicarbonyljpyridine intermediate is further puiified by crystallization‘of the hydrochloric
. salt and then neutralizing the salt'with sodivm hydroxide, .ox‘génic.,solverit extractionand - "
25+ solvent r‘cmovai-J - o |

The final condensation reaction is as described in Scheme 1.

The following Preparations and Examples are illustrative and should ndt be
i . - . N - - S . m - - . '-ﬁ
30.  interpreted in any way so as to limit the scape of the invention.




the m xture extracted with a suitable organic. solventzg géptgﬁ,be‘eml e,
met hyl -tent 20 butyl ether or dichloronethane, and then dried, as for
exanple, with magnesiumsulfate. In a preferred enbodi nent, the crude

2- am no-weodeddwpi peri di ne-4- yl ear bonyl ) pyri di ne int @tmj,ﬁiggsi s further
purified by crystallization of the hydrochloric salt and then neutralizing
the salt wi th sodi um hydroxi de, sol vent extraction and 25" solvent
-renoval . The final condensation PR is as described in Scheme 1. The .
foll owing Preparati ofs and Exanples are illustrative and should not be 30,
interpreted in any- as to limt the scope of the invention. 28 29

Sept enber 2006 WO 3/ (84949 PCT/ USO3(§ 08455 Preparations O N C NO d

N O\l 2N N Y- R  HO~jNN Ol N~ I- : '

2- Chl.or 0- 6-]( | -jet hyt-pi-periadi n-4> ) pyridine. 0. d N~ 5 Add

2-chl or opyr ne (I g, 8.8 mol e¥_ ure of n-butyl I|th|um(16M|n
* hexane) (22 m:, 35.2 mmole) and 2-di net yI anm no-et hanol (I 56 g, 17.6
mmole) in hexane (20 nL at -78C) and stirred for 1 hour, Then add

‘t =met hyl - p| perl di ne-4- carboxylic acid nmethoxy-nethyl-amde (3.2 g, 17.6
mol e) iy L) and stir the mxture fop | hour. Quench. the -
reaction - er and extract li_lvwce wi ffh ethyl 10 acetate, dry .
“the organic Iay} t h{ anfydr ots—sodi-tm SE ' rate the solvent and -

purify the @ t by chromat ograp ica . gel colum to.
gi ve about & _ _ .
. ._‘._.Q‘,ci o
1.
5. Add 2- chlorOpyn’dine (A g, 8.8 mmole) to a mixture ofn—butyl tithivm (1.6 M in

* hexane} (22 mL, 35.2 mmole) and 2-diméthylamino-ethanol (1.56 g, 17.6 mmole) n
" hexane (20 mL at -78°C) and stirred for 1 hour Then. add I~mcthyl~p;pcndme—-4-
carboxyhc acid methoxy—methyl-am:dc (3.2g,17 6 mmo!e} in hexane (5 ml) and stir the -
-mixture for 1-hour. Quench the reaction’ mixture with wator and extract twice with ethyl’
10 acetate, dry the orga;nic layer with anhydrous sodium Suiﬁne evaporate the sdlvent ankl. ‘
' punfy the residual product by chromatography ona s:hca ge] column to give about 1 gof ‘
" the mle product
2. 2-Ainino-6-(l—methy.lpi'peﬁd_in—4—y_lcafbony!_}pyridine .-
O ' :

H N, N
o

29




d| hydroch)oride O 2

“HOlyg

the tide, product. 2. 2-Am no-6-(1-nethyl piperidin-4-y39%emenhenddpbi dine O
112NN "/ N 15 29 29 Septenber 2006 WO 03/084949 PCT/ USO3/ 08455 Heat a
m xture of 2-chloro-6-(1-nmethylpiperidin-4-ylcarbonyl) pyridine (800 ng,
3. 35 miXPEdhzophenone imine (729 gy, 4.02 ml e), PCTAISO3/08435
tris(di benzylidi neacetone)- dipalladiium(0) (61 ng, 0.067 mvol e),

- raceni c- 2, 2' Hiit 8 (ulkipteerl 2tcbloos (1 - n@)hylplpehdbi-mphrbhyjl) ,(ﬁfammmmgo 134 mmol e) -

and. sod XI d i.n 5 00 m_) at reflux
for 2 hl’éﬁrg]é""“g@a O Ei“’"‘f“ﬁ 'm"s"éwé Blolp Sy 8"2t i-n- et hyl
acet at ednpwwium(m(hm@, 61067 ﬁlnmlamrhdtnﬁabydbm(tspt&ﬁﬂpmlﬁM)f at e evapor at e and
purify chr t l.ic oglve about g of a
benzophg%(y R'g?h(ﬁg "ﬁ"ﬁ%rﬂﬁgﬁ{%’ e) 1\ BO%I"KF’ H%“O{‘n%? 4 yog ﬂég"ﬁn‘g@l'ﬁt ion of the
pr odiuct tohend HB0 () abteNux foramduist EVdposidte 1he S81vErR AREfaLiddb0e fﬂérre&déour s. Then
add 25 ml of IN HCl and extract the 10 mixture twice with (21) hexane: et hyl

" acet at &' Byl pee{pte, pashy with asr. grakith anbydioys sodyyme spifae, eveperasmedhane, “dry with
annydr o3iaifp DA Latdinaiégfaph Pon FYRAUEALRurhIE @J 36601 #0Fla BUEbbienbie T esi dual. by

chromat ography on a silica col um acet ate: 2M I n et hanol ,
90:10) HHrgirEmeivat A0 1Y H (b!fmkhvetqq&oﬂléwproéuug@toduqtanwr(ﬁ%m |

4. - Fl UO4n@-siibrlabrobohr t%h&yllurc i5Y Pﬁd‘ukp | Flieft aa& 5%12%“\])]-}@3%1& g*t&cgfhg' ] - benz am de

tir a. mxtur

nongdre e With G- Héwrwwwl aretater Fosify vpqumumaéeo eUBBt with .

" 4 A uotﬁgﬁg}%ﬂyhaﬁéjhﬂmﬂ?anﬁgdrgﬁs%o%m f%tgt%xkuourg% &%ﬁg‘%ﬁﬁ gﬁ 1)1‘ gous NaOH to

di chl oi onet hane at room t enperat ure
basi f y refidual brcirponatogiaphme silidgel abtmr eéhyhhoetatr BViWH3Hn (he(ﬂahoir onet hane, dry

the or g}'ﬁ“l’oi @Q@@ﬁg%&boﬁ{%q eOHc?e I,Q&il ym sul fate, evaporate.the solvent, _ - and

purify the're opr dé the free base of 25 The title
corrpound‘““’“‘“ﬂ‘a‘tir‘ss*oﬁn,r the free base~ i -di-ethyl ether--and _add excess I' M

Examples

I. —Fluoro~N~{6-{l—melhyl pnpcndm 4-ylcarbonyl)-pyndm— ~yl}—benzam1d€:
: dlhydrochionde h

20 © Stiramixture of 2-Amino-6 -(l~melhylp1pendm—4—ylcarbonyl)pyndmc (O !SO g)
- 4- ﬂuorobenzoy! chlondc 0218 2. tnelhylamme (0.192. mL) and dlchioromcthane at
.Toom temperature for 4 hours. Add IN aqueous NaOH to basify the reaction mxxtt_:re. -
Extract the mix'tu_rew-iﬂi dichibrbmetha‘ne, dry the organic phas'c\ivi(h anhjdrous_ sodium -
sulfate, evaporate the solvent, and puﬁfy the 'rcs‘idue by HPLC to. providc the ﬁée base of - |
-25  the title compound. Re-dissolve the free base i in diethyl ether and add excess I M HCi
- Evaporate the solvent and dry the residue under vacuum to obtam 80 mgﬁ% the m.le '

compound. M.p. 75- 80°C; HRMS: 342.1605 (obs.) (Cal. 342.1618).

2. 2, 4—D1ﬂuor0~N—[6~( i —methyl~ptpend1n-4—ylcarbonyl)—pyndm—2—yl]-

30 - benzamnde duhydrochlonde

30



Evaporate the solvent and dry the residue under vacuuiotSeptdizri208® ny of
the title conpound. Mp. 75-80C, HRMS: 342.1605 (obs.) (Cal. 342.1618). 2.
2,4-Difluoro-N-[6-(1-nmethyl-piperidin-4-ylcarbonyl)-pyridin-2-ylJ- 30 :
benzani a@oﬁ?’WWochl oride 30 29 Septenber 2006 WO 03POBUSMBSARET/ USCB/ 0845, '
FTHO Fpl / '"rye - '.. Use a nethod-simlar to the above exanple 1,-
wth 2, 4- dlfluorobenzoyl foh ide to oBtain the title conmpound. Mp. -
"108-11 O C, mass spectrum ( ct'r;jcl,gpr .y) n¥@ = 360. 5 3.

2- Chl or o- 4-f | uoro- N-[ 6- (1- mef’hyjf- p i di yl car bonyl ) - pyri:din- 2y||-
benzam de N U Use a nethod simaear o/the aboye exanple 1, with.
2-chloro-4-fluorobenzoyl chloride to obtain the title conpound Free base
*mp. 53-55C; UsiRvBeth8d §miiads tifeatbeve exatbPle (ICaith 2 34B{hid@nzoyDehibiide t8al t m p.

243- 245 376. 123 obs,.) 376. 122 6-f1 .
uoro- N %g‘aaﬁ%hg%wlmpﬁu GBI)Q& ﬁos ”&%&?%ﬁﬂﬁ‘f"”ﬂ)&ﬁcﬁ?%??y&“ﬁ g@nzam de
m)no hydrochl oride salt O HCI 15 - Conbi ne
lhdi n-4-yl car banyl ) pyri di ne 18 g,. 0.85. -mml)
- 2- cmr’oro 6- f?’uo W%@ﬂg’ {iﬂ“%’ﬂT%?%&ié"?‘%ﬁ?{@“g',“"{Iy ‘i’ﬁ?&By"d%ﬂi 4- di oxane
(10 nl)enBmide and-beat the mixture at reflux. After 2 hr.,.cool the
reaction mxture to anbi ent terrperature and concentrate. Load the . m xture

onto an SCX colum (1 Qg), vp,th thanol, and elute with 2M anmoni a/
met'hanol . Concentrate the e Rt N.Q. lhe 20 free base of the title
conpound (0..30g, 94% as an flo Dillss¢! v¢l h¢ oil in methanol (5 .m) and

" treat with amoni um chl ori de (004 ¥ - ). Concentrate the m xture

and dry_undehsAGHME 48 ;gqiggn@vggég@gég SRR o W ucaley ™/ 7 8761237
2- Br ono<Meofide 10 bbwinttheythtlepioppomi Frek- bykecaxﬁ ba3ydsyE pRMSE: 06, 239 I(giggnzam de =

- hydygehloni 88 1580t p3hcy salt mp. 243-245°C; HRMS: 3761238 (obs) (Cal. 376.1228),

.4 2-Chloro—6 fluoro-N- [6-(i*methyi~p1pendm-4 ~ylcarbonyt)- pyndm-z—yi]-

benzamldc mono—hydrochlonde salt

15 . Combine 2-amino-6-( 1-me(hy]pipe'ridin-'4syicarbonyi)pyridine {0.18 g, 0 85 g
~ mmol), 2-chloro-6- -fluoro-benzoyl chloride. (0 318 g, 1.65 mmol) and 1 4—d10xane (]0
ml..) Stir and heat theé mixture at reflux. Aﬁef 2 hr, cool the react:on mlxture to ambzem
temperature and concentrate. Load the mixture omo an'SCX ¢olumn (lOg) wash wuh R
methanol, and elute wuth 2M ammonid/ methano! ‘Concentrate the ¢luent to obtain the
20  frec base of the title compound {0.30g, 94%) as-an oil. Dlssoiveqhe 0il in methanol (5
mL) and treat wath ammonium chloride (0 045g, 0.85 mmol) Conccntrate the mucturc
" and dry under vacuum to obtain the title compound HRMS Obs. miz 376.1237; Cale.
m/z 376.1228 m.p. 155 °C (dec). : _ ‘ -

25 5. Z—Bromo—N-{G-(l~methyl-p1pendm-4-ylcarbony])-pyndme-2 yl}bcnzamlde o
" hydrochloridé salt :
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29 Sept enber 2006 - WO 031084949 PCT/US03/084 S H Q HEP Septgmber00Be a —
method simlar to exanple I, with 2-bronpbbenzoyl chloride to obtain the
free base of the title corrpound Di ssolve the clean material.(104.8 ng) in
met hanol WaAH*HAd | equivalent (1 3.9 ng) of NH4CI. Serivusbesshe reaction
m xture at roomtenperature 5 for 15 mn. and then concentrate. and dry the

"m xture to provide the ti e®npound a white solid. Mass spectrum (ion
spray). mz = 402.1 (M) S, (dg- DV ppnm) 11.15 (1 H, s), 8.37 (I
69y 3 \

\NZ

H bs), 807 (1 H t, J=r Hz), 7.74 (2H, n), 7.58 (3H,
m, 3.70 (1 H, bs), 2.87 (2H @), %_S), 2.12 (31-1, m), 1.82
(31-1, m 10 .6. ~

[2 ﬁh:\loro | V- Do dhethd tiypdtartb pedinpth na:éslms;»ahbgayt clltm.aétb@bnlat)nxte) 3en2a?114)1€22;
| peridan car po ri dl ne
.g) and ’“gﬁFS*}/‘IgB&ﬁ%‘WP"Eﬁ‘? o‘f“?tﬂ’g’%(‘hcyﬂgﬂsewmah(lﬂélw)maﬁlgar(o%wdnu and heat

at refl asdf equnz’hlelﬂO@JB.Q m@lomt-]ecw S&hndmttﬁ@:@%no@nﬂxtm-e)at fdach :Lrﬂ?cgari?;@ aSCX col urm -
ol unn wi 5 nmethanol, elute the produc th 2 MNH3 in

net hg f‘y\qé\?&%&‘%{ &t 5?1&“;5[??‘1 J dptibe pydie s pmwﬁeﬂwqﬂp e@mgehdm um (CH2d 2

Wi th 2 MhiklidnMa bansl ford B tIe conpound: -
sEdp Oio DR rd 4@21‘@151@% (ﬁm @E?)Mﬁz compoLn

t n z= 358
Em csbé gf Sg’%)rég‘k((ﬁﬁrssé 37if(i 35?3;41531_;,=w?3¢5,g@ 7@&&) AT44pH, nm,sl (d, 1 H:

7.76 (du .70 491, 3 s 2.29 3 '
. 2.Q7 Em gi{)@ﬂ")n)BliS 0(?” f)ﬁ)]?WH mggzo(I{S\r/(gH )I_B éﬂgﬁgs (r%% hl or o_m(etshanlel)-and

add N HCl in ether (0.85 m), - evaporate and dry under vacuumto obt ai n

-t hetgronohydrechl oidHige-A6 _ohdth _alv1c RPN o

N[ 6-(1- Met-hyl-pi perl d| n@L(tlyI cay?gony%? p%}?“‘.""of’“ﬁ’}é’p‘i'f'zby‘h"?ﬁ%‘“age

hydrochloride 0 (. /‘ % o\ Use a nethod 5| mlar to the above
C d _

exarrple 1, with benzoyl ‘ m Wthe .

Mix 2-Amino- 6—(1 methyfplpendm—tl-ylcarbonyl)pyndme 0. 223 g)and 2-
chlorobenzoyl ch!onde {0.175 g) in 1,4-dioxane (10 mL) and heat at reﬂux for 1 hour
| - Dilute with methanol (10-mL) and load on a SCX column (10 g} Wash the columen w:th
15 methanol clute the product with 2 M NH3 in methanol, evaporate and purify the preduct
- ona silica gel column (CH:CL with 2 M NH:; in methanol) to obtain 0.305 g (84%) of the
. title ccmpound mass spectrum (electric spray) m/z=358 (M+]) and 360 (M+2+l) 'H
"NMR (CDCI;) 8.60 (brs, 1H), '8.54 €d, 1H), 7.90 (dd, 1H), 7.81 (d, 1H); 7.76 (dd, iH) ;
N '? 45 (m '3H), 3.63 (m lH) 2,90 {m, 2H), 2.29 (s, 3H), 2.07 (m 2H), 1.85(m, 4H)
. 20 ; Bissolve the free base'i in dschioromethane and add IN HCI in etfier (0. 85 mL),
cvaporatc and dry under’ vacuum o obtam the monohydrochlonde salt (0.354 g)
| 7. N~{6—('_‘1 —Methy]-pipc:idin.-4-y]carbonyl)-pyridin-2};rl]-benzamidé
hydroehloridc S

.25 | | |
‘Use 2 method similar 10 the above example 1, with benzoyl'chlofide te obtain the .

' :fre_e base of the title compound. Re-dissolve the.free base in diethyl ether and add | M




free base of the title corrpound "Re-dissolve the free igag tbRnei fjgdy! et her
and add I' M 32 29 Septenber 2006 WD 03/084949 PCT/ US03/ 08455 HCI in a 1:1
nol ar ratio. Evaporate the solvent and dry the residue under vacuumto -
obt ai n tweoinsude conpound. HRMB: 324. 1697 (obs.) (Cal pc$,%§ﬂﬂ(,§jsg) 8.
2,4,6-Trifluoro-N-[6-(l-nethyl-piperidin-4-ylcarbonyl)-pyridin-2-yl]-

benzam deCrnaq: ihmstaog

- 2-am no- 6- ( 1- et hyl pi g&e%ﬁ?ﬁa?@é%&%ﬂ%ﬁyd%gyff @R%u?‘g?g%unﬁ “8) 92 mol),
2,4, 6- Trqbfai"u‘bFBB%WH%HHBMS&%/«W@@S@,(C@:Mlr?ﬂri’))l) and 1, 4-Di oxane (10
m_) and stir while heating a( reflux. After 3 hr., cool th‘e reactton-:

m xture to anbient 10 tenperature and concentrate, Load the concentrated
"m xture ontoBan SC%GCUMW-M Iﬁ}gl)—methvh}shewd:m—lq«mtmﬂ@lpynmnd yj-ute wi-th 2M
amori a te the eluent to obtain the free base of the
tlt|g cgen%%ﬁﬁ& as ar'rdm Fﬁﬁ@é% g (>100% ). Dissolve the oil in nmet hanol
(5 m) and treat w th amfoEtg Ehl oride,(0.05 g, 0.92. mml ). Concentrate .-
the m xture. and dry under uu_to obfjai n tHe title corrpound HRVS Qos.
mz 15 378.1435, Cale. mz 9 T p. 3C (dec).

2-Trifluoroinethyl 4-fl uor o- (6@(1 hyI pi_per i di n-4- yI carbonyl)
pyridin-2-yl]- benzam de nono-hydrochl ori de s\lt F ytjx: 20 Conbi ne

2= alm') n(2) 6- ( ]}Cmabfrlykpgmeﬂ (il-iﬂctﬁyl)ﬂ;ﬁﬂd:b—@rhlw:a}ﬁl)ﬂyl)ﬁ%rﬂﬁm((@ 20 91928 57331 1) and o
mm tri t r o-penzoyl chloride nmo and ¢

R SR e R L PN A AT e R
the reaaﬁdmwhmx&auﬁgmtren@mﬂlf&ngh}e:maﬁihafré%@mﬁﬂﬁ:&@fb%mmte "Load the |

g), wash with nethanol, and elute with 2M o

mm‘éﬁre ont 0. an %CX col um:;
i afSPERHEN YN copesRbaipt F%déhftwcwa@#a@hw@tm%@ﬁ e ({@8g), base of 't he

title coapomitdmasain a0l bulQigdhg a S don- met hanol
(5 nm) a]f}d. treat w tr? an’m)nllum cmng)r%?{:lénhfhagl %hé@@g&t@%eeﬂ]eh (Ojoncent rate

. and’ dr y°Ria&e Wesbatnhlths wiscampoyndas oy eif &9 %@rﬁiau@mfo))mmol@bgm oitfir * 410. 1490
- Cal e. 44RhidA 5 mLAR tre!!f‘@ﬂli%mum chloride (0.05 g, O 92 minol). Concentratc

the mixture and dry under vacuuim to-obiain the title compound. HRMS Obs. m/z
15 378.14385, Cale. m/z 378.1429; m.p. 255°C {(dec).

9. 2-Trifluoromethyl-4-fluoro-N-{6-(] -methyl-piperidin-d-ylcarbonyl)- -
pyridin-2-yl}- benzamide mono-hydrochloride salt

_ E .- ,
- 2_0 - Combme 2-ammo~6 (l-r:ethylplpendm~4-ylcarbonyl)pyndmc 0.19¢,0. 8?
' mmol}, 2-mﬂuoromethyl—4 -fluoro-benzoyl ehionde (0.395 g, 1,74 mmol), and 1 4—
. :Dioxane (50 mL) Stir and heat the. mixture at reflux. After 3 hry; cool the reaction
mixture fo ambient temperature and concentrate. Load the mlxture onto an SCX co]umn :
' A " (10 g), wash with methanel, and elule with 2M ammonia/ methanol Congentrate the
25 eluentto obtain the free base of the title compound as.an oil (0.241g, 68%% D:ssolve the
~oilin methano! (5 mL) and treat with ammonium chlonde (0.031g, 0.59 mmol).

- Conccntmte and dry under vacuum to obtain the title ‘compound. HRMS Obs. miz:
: _‘4]0-1490 Calc.4]0 1491; m.p. 145 150°C.

- 33



33" 29 Septenber 2006 w0 03/084949 PCT/ US03/08J S 10.29 September 2006
2-Trifluoromet hoxy-N-[6-(1-nethyl-piperidin-4-ylcarbonyl)-pyridin-2-yl]-
benzani de nono-hydrochloride salt F F+F HC \. I N ON Conbine

2- ani noWe-43{0s4%# hy| pi peri di n- 4-yl car bonyl ) pyri di ne (Ort&ugeIs&s 5 nmol ),
2-trifluoromet hoxybenzoyl.chloride (0.23. g, 1.0 nmol) and 1, 4-Di oxane (5
m). Stir apd heafrifddfontbirdxyINe[&l) ﬁ]@fh&“iﬁperﬁ‘flﬁ-gf lérﬁlv‘hyl}p?ﬂ@iln-iﬂ? reaction
mxture to ambient tenperature. Load on art )zlco | uhm (10 wash with
net han&e"%@cmﬂﬂ?@ymhﬁofﬂwsa“ammm al met hanol Concentrate the eluent to
obtain the free base of the tigle conpound (0.26 g, 76%). D ssolve the
free base in nethanol (10 rrLf aid treat: with amoni um 10 chl oride (0.032
g). Concentrate and dry unge acuumto obtain the title conpound. HRVS
Obs. mz 408. 1517, Calc. | _ ; Om p. y&p5- 160C. | |

- 3-Bronmo-N-[6-(1- rrethyl pi pe | 4oyt cachonyl ) - pyri di n-2- yI] thlophene-

2- ear hoxam de nono- hydrochl or|-e S 'BriN.0 HM 15 . Conbine -

2- am no- 6- (I-rrethyl pi peridin-4-yl ca oy dine (0: 104 g, 0.48 mol),

(10 - ot (MR e %@yme"?&"wc" "‘(Yg‘f"‘%ﬁ%{‘%’)ﬁéﬂ"z}e T AT
reag‘t i anmot)a- mOtmetmmMyl tidopes @Are lﬁ}ﬁﬁiﬁﬁl)ﬂllﬁ?cﬁnﬂ-rigbfhlne koal).t Ee m xture
- onto a SCX 1 met hano and eluyte-wth 2M
anmoni’ gﬁ c"’g}ﬁq“ét gf?ﬁzg’é*l‘i?@ﬂpcf"ﬁc“o" mixtyg foambigie free base of
~the ti ttklﬁpé}ﬁlmpl!_l%dd SFarpSCR icblund. (16 2), Gash/ VAl meﬂaﬁtﬂ@nﬁ%lﬂi@ﬁ:t@QM in - '

di chl or onet h tre | M hydr ogen chlioride in ether,
concentHpe mf“H‘PS’/] Igaﬂ?ﬁ?gf“ea}fc‘ﬁ'ﬂﬁﬂ' toPbit Hie free I'?Eﬁetoifﬁeé“'&fﬂﬁ‘ﬂﬁ‘ﬂ@ HRIVB Cbs

mz 4030 Q3§476"/ga|[ﬁsso% Thedts3 bak8h imdthanoll (30 ma_gqui fréat: with ammonium-

10 ch!onde (0.032 g). Concentrate and dry under vacuum to obtam the title compound.
"HRMS Obs. m/z 408.[5}7, Calc. m/z 408-1535, m.p. 155-160°C.

1. 3 Bromo-N [6 (l-methyl-prpcndm-4-ylcarbony!)«pyndm—}yl]-thlophene-

- 2-carboxamide mono—hydrochlonde salt

a Combine 2-amino-6-(i-methylpiperidin-4-ylcarbonyl)pyridine (0:104 .g, 0.48

inmol)? 3-Br9mo—t}iiophg:nq-E_-carbbriyl‘chl_oﬁde;(Q.ZlS g, 0.95 mmol), and l,4¥[_)io'xan¢
(10 mL). Stir and heat the mix(iqre at'-re_ﬂ'ux. Afier 2 br., cool the reaction mixture to.
ambient temperature and @n’ccﬂtr‘éte. Load the mixture onto an SCX column.(10 _g},

20 "wash with m'e_t'l']and, and elute with 2M ammoma/ m_é.th’anol. Co\ncemratc the el uéﬁt_ to '_ .
obtain the free base of the title comﬁéund as an oil (0.152 g, 78%3 Dissolve the oil in
d:chloromethane (10 mLy}, treat with 1M hydrogen chloride in ether, concentrate and dry
under vacuum o obtam the title compound. HRMS Obs. m/z 408. 0384 Calc mz

- 408.0381; m.p. 195-200°C. T

25 :

| 12, 1-H-indol-3-yl-N{6- (l-methy!p;pcndm—4-ylcarbonyl)-pynd1n-2—yl]-

. carboxam:de d:hydrochlondc sait,
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25 12. 1-Hindol -3-yJ-N-[6-(1-nethyl pi peridi n-4-yl car besgeptepyper 2606 2-yl ] -
car bbxam de di hydrochl oride salt. 34 29 Septenber 2006 WD 03/084949

PCT/ 0S03/ 08455 H% N O 2'HCI NN, (i) Internediate: ‘
1- Benzy|Wadyiss®oy| - N- [ 6- (| - et hyl pi peri di n-4-yl car bonyb)‘mswdshﬁl n-2-yl]-ca .
rboxamide 0 5 K& oxalyl chloride (0.18 nL, 2.1 nmol) dropwi se to a
sol ution of 1-benzylindol- 3+carboxylic aC|d (0:48 g, 1.9 rnnol) in

“pyridine and CH CN (5 nL eac cooled ia an_jce bath. Stir the reaction
mxture for 2.25 hr. and t Na _syshensi’6R of 2-anino-6-(I-

met hyl pi peri di n-4-yl.carbo pyrd i he (0 5619, 1.9 rmml) in CH3CN (5 ni)
and pyridine (12 ). Warm t he S ea reto roomterrperature

- overnight. thaepd 84 H ute with
CHC13. Adj us%{ F gn%&m%cﬁﬁf F%‘?ﬁn"‘wé”z‘%%ﬂ glg) gwe?@ﬁ 4F1ye°71 é‘r’ Ext ract
t he aquemﬁbﬂ-ﬂét)yb%rmxahu@-@l 3 (2 x 30 n). Conbl ne the or ganl ¢ fractions
"and dry with anhydrous MSO4, filter and concentrate the mxture in vacuo.
Purify the product by c yat ogr aphy on a silica gel colum, eluting wth
met hanol / CH2CA 2 (5: 95) d by met hanoI/CH2012(10 90) to afford the
-sub-title 15. conpound (0.44 Y ' b NIVR (CD30D) 58.45 (d, J =8 Hz,
| H, 8.32 (s,. )H); 8.26 W 8 Hz, | H, 772(d J =
8HzIH),745(miH) 51(s 2H), 3.90(m IH),
2.93-3:01 (rm 2H), 2.33 (s, \2H) 192199 (m 21-1),

1, 71 1.84 ( ) n12.453 [ C28H22N4O, ' (i)
1Hi Ddol - %iif-’l-’%g’l qfo??%@{%hﬁﬂpﬁﬂe'f‘inﬂ D dropvgsedap 5?]“%")°fdg}1?ﬂ¥)flﬂ!‘2°1yl -
car box aBncﬁleoijditsl abid (0.481, RS inTioNUApiridikd UnarGHIEN(BORL &ddh) Qoledn SRE) 1O a
sus pens
_benzyli iﬁ‘ﬁ@l g‘sf ‘{ﬁ repglio MiturrdprR P phio @i thenadd agpepspsiensfi %awpﬁdﬂn 2- yI ]-car box
am de (ﬁSﬁylplpendm-d-ylcarbonyl}pyndmc €0.56 g, 1.9 mmol) in CH;CN (5 mL) and
¥ pyndme (12 mL). Warm the reaction mixture to roam temperature overnight. Q_uench

10  the reaction with cold H,O (20 mL) and dilute with CHCl,. Adjust the pH to 1] with

:Na;CO; and separate the layers. Extract the aqueous layer with CHCb 2x30mL). -
" Combine the organic fractions and dry with anhydrous MgSO4. filter and concentrate the .
' mlxture in vacuo. Purify the product by chromatography on a silica gel celumn eluting
- with methanol/CH,Cl, (5: 95) followed by methanoi/CH;Clz {10:90) to afford the sub- title | o
16 .compound (0.44 g, 51%). 'H NMR (CD;0D) § 8.45 (d, J =8 Hz, IH) 8.32.(s, 1H), 8.26
- (m, lH) 7.95(t,J=8 Hz, 1H), 7.72 (d, J = 8 Hz, IH), 7.45 (m, 1H), 7.22-7.37 (m, 7H),
5.51 (s, 2H), 3.90 (m, 1H), 2.93-3.01 (m, 2H), 2.33 (s, 3H); 2.21-2.31 (m, 2H), 1.92-1,99
" (m,2H), 1.71-1.84 (m; 2H); CIMS (Méthane) m/z 453 [CosHgN,©, + HT.

20 (D) ]H-—_irido!—3_-ﬂy[#N‘-[6-(.lr—r'nethyl;')_i]‘)eﬁdin—ti—yléarb_o\rjyl)fpyridih¥2~yl]-

: N o : |
L n o1 - _, .-

. Add al_yminum trichloride (106 mg, 0.795 mmoj) to a suspension of I-

:carboxamide

. benzylindol-3-yl-N-[6-(1 -m’ethyip-ipcﬁdi n-4-ylcarbonyl)-pyridin-2-yl}-carboxamide (180
25 mg, 0.398 mmol) in benzene (6 mL) and heat the mixture at reflux for 1.25 hr. ‘Then add
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25-nmg, 0.398 mmol) in benzene (6 nlL) and heat the ni xt4f#3eptember?Obx f or
1.25"hr. Then add 35 29 September 2006 WO 031084949 PCT/ 0S03/-08455

anot her ui val ents of aluminumtrichloride (108 ng) and continue heating
“at releP"F‘@ #h additional 5.5 hr. Cool the reacti onPEFREIOF0 room
tenperature. Then pour the reaction into ice cold H2O (50 m-) and then

di | ut e auother élﬂmwal%fe@faidlémnwmlmwel(lwrm)anétmtthnge Baiting, atonﬂm:ofok | with

sat ur at e t | ayers. an xtra us 5 Iayer W th
et hyl aa?g% at e 51?: Mgrﬁﬁ%‘ 'Xg'rﬂ?mo 3P oaee 'frf’a?%“ 8‘8ry wi th Na2so,
filter mmomncmtcputféﬂ 0 adyoad mun dilyte Wik ethiyt suenredi Aﬂﬁstb&thfﬂpﬂlsh

h t th CHCl 3/ neth | / NHAOH
?gé"?a SN fr vilb e RS s lpaB e xtasitic sFhimR (D 0B) S
8 45 (daye]' wh&tHﬁlaedatd-{)haﬂ)@ﬁ) ((Somﬂuwd lh@@rﬁﬁmc frﬁ&tmhs'ﬂ)ywﬁh 8,90, J = 8 Hz, |

e%d J=8 (m 2H), 10390(m|
, a’@ﬁ“{‘ﬁ?“"?ﬁ)‘ﬂ "%Cugi*’r%fy *mte"zedme EY Qash(%romgrapbygzﬁz 02°(m 2H),
71 | . sPlca (81 coliltin, eﬁhN@w‘itN@-ﬁWﬁhhHﬁo@mﬁﬁ@d@?37H3?J\Ht93nﬂ1c]sné~h:ﬂc (' i) .
-H-|ndol -N-[6 1rre,t (perldln ylcarbonyl‘)i g di n- 221

' car bofﬂmpﬂé“‘b@ﬁ% el @’gﬂ% 3PD) 8 8.45(d, J=8 Hz, I1H), B25(s, IHBZN " 1 .

MO 180 LA 52 @V1-Hha] iy #1 Q) sihes, 1974 G a1, PF%-FBPL, 244, 2 sushensi an
3- V& N Y On TR ARA-H P hem D2 AL (1 3 Bd Ay2128- (py?'rlhllrm%‘s}z()m @boxami de (free .
base) (07rLPgs fm, A2 1R Menkhe)h L WWICEHNAGL, Wapel) . After. 2 hr. fil ter the

reaction m xture and . the so hylether to afford the
title conpound. as a yellow solid. Rr0.29 (93:7.1, 20 CHC13/ net hanol /

and b, ao( o; U vy 15l g e GRERVER b B el 0L TR0 s

77D (@arbozaa’rmaedzmdmcmowmv “52(m t1El) [ 7026:7. 32 (rim ,2H) 4.01 (m1
H), .3.19-3.68 (in, 31-1), R. 97 (m | H, 2.82 and 2.94 (s, 3H), 2.28-232

(in, 2H), 1.68-2.02 (m 2H) (Meghane) mlz363 [ C21H22N402 + HI'; HPLC
(Method A) 96.7"4, tR 16. &df'cul at ed for C2j H22N402. 2. I'HCI .
- 1.5H20: C, 54.12; H, 5.86N\M 2- a, 1%.98. Found: C, 54.13; H 6.03;

‘N, 19.37; A, 15.71. 13
Cycl-opr opyl A6 2(0ht-FEt hydigthpiandrdoas ﬂm; b@@hmyto)a m;;engtbﬁlbr MJ:deoizar bOX ani-de

-~ dihydr 8 6-(d —metﬁylplpcrndm-ti -ylearbonyl)-pyridin-2-yt)-carboxamide (free base) (0. 16
a g, 0.44 mmol) in diethylether (10 mL). After 2 hr. fi lter the reaction mixture and wash .
_ the sohd with diethylether io- afford the title compound.as a yellow sol:d R(0.29 (93: 7: l
20 CHCb/mcthano!/ NH,OH); m.p. 200 218 °C; 'H NMR (CD;0D, complex mixiure of
rotamers)d 8.38 and 8‘.4.9 (s, 1H), 8.46 (m, 1H), 8.08-8.10 and 8.18-8.29 (m, 2H), 7.61; S
- and 7.72 (4, /= 8 Hz, 1H), 7.52 {m, 1H), 7.26-7.32 (m, 2H),4.01-(m, 1H), 3.19-3.68 (m,
' 3H), 2.97 (m, 1H), 2.82 and 2.94 (s, 3H), 2.28-2.32 (m, 2H), . 68-2.02 (m, ZH) CIMS
' (Mettiane) m/z 363 [C2|H22N402 + H] HPLC (Method '‘A) 96.7%, 1z 16.4 min;; anal.
25 calculated for C1|H12N402 2.1HCI - 1.58,0: C, 54.12; H, 5.86; N 12.02; Cl 15. 98. -
Found C, 54.13; H, 603 N; 1237, Cl, 1571 '

13. Cyc¥opropyl f6-(1 —methylplpendm~4*ylcarbonyl)-pyndlﬁyl]-
carboxamide dihydrochloride salt

| M. ©  2*HCl
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2°HCl N 30 0/ N~ 36 29 Septenber 2006 WD 03/084949 #TPeRIGUBLOENES Add
cycl opropyi carbonyl chloride (0.08 nmL, 0.83 mol) dropwi se to a solution of
2-am no( 6-pyndyl ) - 1- et hyl (4- pi peridyl)-ketone (221 ng, O0.76mmol) and -
triethyl WRi0HE34490. 32 nl, 2.3 mol) in CH2CI 2 (5 nl) caowfragedss«en | ce bath.
WAarm the reaction mxture to roomtenperature and stir for 3 hr. Extract

“the reacti on AddxyclvgropgitdibdayReblatidenelos D, 58&%&%%5&15& @36 s8Itk of Ne aqueous
layer to)t &!@@th N%CCB ?epar ate the |layers and. extract he aqueous

| ayer R Yi-3-mey(4apipendyBrisione Q é“ér%%ﬁ@ol‘)lﬂa‘tmﬁtbmbmlw y
(Na2SO04)(0.32 kill, Srmmly it ORAZANES AL FeoblRd HAGHEe bdth! Wayn Eﬂé%a%ﬁ&l{?d&i]&&r@t e.by -

chromat ogr aphy on.a silica gel colum, eluting wth a gradi ‘

- CH2Cl 2/ AR %Y Pefe%wdtsar%-’* 1) Extigetghy zepetion eix furcowitib@HEClpdndtH® ti t | e ,
conpaunGing h& st | e re of 1 rotarrers) 5
8.81 (bs, nﬂl‘ﬁ WepHe ;B&%),e aqulébdw%emqq‘ﬁ' ﬁg@é2§f¥M¥%‘% E’é"’ﬁ@“‘P 771 (d;
J =8 Hhe aq‘fepa's 'azefsoﬂw(%zcu(ﬂ)x 503nm3®n@1ne(rm or2ic frdetbis, @@(mwm) 2.37-2.48 -

m 4H), . 75- 90-0.99
gnd 1H)1oﬁ i e 14 cg'?n&ﬂﬁétm %"C d “&7@5& %&'%5%‘”%%'83‘(6@2?%%@%“ 2 Sqfs eflid 2..0M Ha
~in diet ﬁwméiﬂ'érn&mt*%grnmentbf QHnﬁbfn)et!tam!@S&kao [ﬂ)t@f)bti:hﬁ]efﬁeee base (180
- nmg, 0.6 1 ) ). After2 hr.

t he reggﬁemeé\%ﬁgg?gkter Of%E%T/ﬁ) %MRW? °8'8 i‘)ﬁm “’ég}al i'ght yel | ow
sol i@, m@n@&&&ﬂ@smﬂmmey metsmmm NHAQH)Y, = m;@ ]Hb@ﬂl(@&[gg HZH NM R
CDSCD 05- 8. 08
(B0, AR, T 455 & m, 380,95 G008, 242 B g s s cabm; 1
- 3 "82-3. @55@m1mm, 131)2073028, (BHII;IO@MISI(EESMEH: IﬁrU%;APZJI%ﬁ/z%S(m e,
2. 80 anﬂ?%ig'? s, .EDH) 2.13-2.29 (m 2H) 7-1.79 and 1.92-2.06 (m:3H);
o 1.01- 1 1% * 4, ams (Methane) mh 288 [G 6H2INB02 + H°; HPLC >99%
tR 14 9 mn. anal cal cul ated for Cl61321N302. 23HCI . 2. 3H20 .C, .46.57; H E

N, 10. C, .46.43; H, 6.55; N, -10.00, O, 19.62.
2. I\/Et‘%‘% %%Fﬁq}l n dnethy‘:ether% 95 mL, 1.9 mmnl) loasoluuon of the free base - L

- y| N— [ €3¢ inpn@6 2/inpriopyas didthyt Ahdr( AP DPAMA therBiHol é.' LY A 2 hE@kboxa de
_ di hydr O%Q(!h%}; IW(g(sa fi ﬁereé to afford the title compound as a. llght yeHow: sohd Rs0.47 (93:7:1
h CHCI;/methanolfNH.;OH) m.p. 140-148 °C; *H NMR (CD30D, complex mixture of
rotamers) & 8.24 and §.50 (m, 1H), 8.05-8. 08 (m, 1H), 7.52 and - 7.64 (d, /= 8.0 Hz, IH)
20 3.98 and 4.16 (m, HH), 3.62-3.66 (m, 1H), 3.20-3.28 and 3.44-3.56 (m 2H),291 -3 04 (m
o 1H), 2.80-and 2.93 (s, 3H) 2.13-2.29 (m, 2H), 1.57-1.79 and 1.92-2 .06 (m, BH), 1 0]~
- 121 (m, 4H); CIMS: (Methane) m/z 288 [CisHai N0, + HI; HPLC >99%, tg 14.9 min.;
 anal. <calculated for C6H2:N;0; « 23HCH = 2.3H;0: C, 46.57; H, 6.81; N, 10. 18; Ci,
_ - 19.76. Found: C, 46.43; H,6.55; N, 10.00; Cl, 19.62:
25 :
t4.  2-Méthylprop-1 —yl—N-{é-( l ~methylp|pend:n#ylcarbonyl)-pyndxn—2~yl]~ :
. carboxamide dihydrochloride salt

H D e
N M~

| . () Freebase: Add 3-methylbutanoyl chloride (0.11 mL, 0.99 mmol)
30 dropwnse to a solution of 2-ammo—6 ( I-methy]ptpendm~4~ylcarbonyl)pyndmc (132 mg,
0:45 mmol) and triethylamine (019 mL, t 4.mmel) in CH,C), (5 mL) cooled-in an ice

bath Warm the reaction.mixture to room temperature and:stirr for 3 hr. Dllu;c the
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H2 HC N Y-YO (i) Free base: Add 3-net hyI but anayl chh®sbstemb@r ddog. 0: 90
mol ) 30 dropvm se to a solution of

2-am no- 6- (1- met hyl pi peri di n4-yl car bényl )pyr| dine (132 ng, 0.45 nrnol) and
tri et hyYQR484940.19 nl, 1.4 mol) in CH2C12 (5 inL) ®EBIUSEMsssan ice bath.
Wane the . reaction mxture to roomtenperature and:stirr for 3 hr. Dilute

the 37 raﬁn&ewtnemb@cbaﬁwﬁashmh&a{umw (5093 PR&acPthelagasdus on W t h .CH2Cl 2

and wash with saturated NaHCO3 ..Extract the a eous Iayer W th
cH2cl 2 lqysr wib 6k (2 baﬁm%cﬁm@nﬁﬂxjgfﬂaelcrffa&&?%%m faly fi'lter and
concenlehleRrdinAcHSR - Pd(?;‘ﬁ!hf: mh{;abprc%%to h9b59§ﬁitcpgm@m¥m0n a silica gel
colum, eluting with 2C /rrethanol to obtain the free base of 't he
title Clwpsuil Cghglz@eth@om&é) to' 9 %@f the tie gerspoymd (88 mg, -

1H) 7 “ ( 3.18 (m 2H)
e 2%%? %ﬁdmdk‘)m& ancjl}] L %m&"‘)y ?*Eéfh x?il}hﬁ%%§ (19!055 @'

Hz, 6HHz, Gi)x/SS(f’Iuat Héhéﬁ01311>8 (@C)Z’IHI €, 1 820088 01 H -93-2.01 (i ZH).58+dr ochl or i de

3?I E - fré& gmg % Jén i g%ﬁ ég}{) m§(&gth§$%?’k§?&&ziﬁlﬁ&gg% ‘a}[qg a solution |

met hanol - (21hL) : After ohr. concentr-ate the reaction m xture in vacuo to

obtain the Jt| - LSsplid., R0, 3l l

“CHC13/ net ha 3I /mﬁ&%" esggﬁggﬁ @wﬂ{éﬁ Iﬁﬁﬁ* ('Eﬂ%'c@% HEx m xture. of

r oﬁan‘emix)olﬁo& sBEm(mmf the flee bz?sc%’ﬁ lﬁg,tQ 24 mio}) i diéthy( €thery ml4ehd arid ES5 (i
!3::?) gn'é agol A%gﬁ_#hr fo@:ﬁn t?)léle( ctuﬁ%l%@i?tf to((ﬁ?aublli)a Inglg:l 15 2. 94 (m
( Met hasgmpoud éia &%n[saw HRBIN3Q23: 7 ndfﬂc::;/ﬁﬂ%hﬁn&ﬁqﬁ%msmwwy @series C18

col urm,a!?wl%é Corporatiaon, M| ford; Massechusetts ; anal .

e DBk e o B R G WBCLS 19 2™ SAL.

;17708 adeaad:2s G, ﬂi},383-3lﬂa akd §64L3d‘:4(m iﬁ) %518 ﬁs 1.7 291?) 2.80 15. o
246Tr|fuoroN- h )[ g) g I‘E I n- -y I31/I‘)_pyr|d|n .
2-19 | - B £inie 2 HV&?&&W&%’# e éléﬂl?t("F A HOfcinHéH) QMG (Mghaney —

miz 304 [Cy;HsN302 + HI'; HPLC 98.4%, Symmetry® series C18 column, Waters -
Corporation, Milfbrd‘, Massechusetts (4:6 x 250 mm); anal. calculated for Cy2H2sN3Oy
" 1.9HCl - 1.2H;0: C, 51.79; H, 7.49; N, 10.66; Cl, 17.08; found:TC, 51.78; H, 7.64; N,
_ 1035; CL, 17.07. |
2 o
‘ 15. 24, 6-Tr1ﬂu0ro N- methyl*N [6~(l melhyl—papendm-4-ylcarbonyi)-pyndm— o
| —yl] -benzamide hydrochlonde salt

Dissolve 2 6-dnbrom9pyndme 3.6 g, 15.3 mmol) in anhydrous d:chloromcthanc -
: 25 (90 mL) under nitrogen atmosphere. ‘Cool the reaction mixtufe to -—-78 °C. Add a'solution
of n-butyl lithium in he.x.ane.very slowly via a synnge (1.6 M, 10.5 mL, 16.9 mmol).
After the addition is complete, stir the reaction at ~78 °C for 1 hr. Ad@;a“?saglut’ton'of 4-
(inethoxy—meﬂ)y!naminaczifhoﬁyij’-piperidinwl -carboxylic acid tert-butyl eﬁtei g 73
_..mmol) in anhydrous dlchloromethane (10 mL) dropwise to the reaction mixture. Stll‘ the
o 30 reacnon at —78 °C for 2 hrs., then aliow it to slowly warm to room temperatire ovemlght
o ‘Quench the reaction with O.I’N aqueous NaO_H. -Dliute the solution with

dichloromethane (100 mL), transfer into a separation funnel and shaice_-with 0.1 'N_»N&OH )
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“ester

..2-brono

o _ 25 yndm-2—yl]-benzamnde (77 mg, 85% ylcld)

Fof j N Dissolve 2, 6-di bromopyridine (3.6 g, 15.3 "43%®sptembera®@fdr ous

di chi oronet hane 25 (90 niL) under nitrogen atnosphere. Cool the reaction

m xture to-78 C. Add a:solution 'of n-butyl lithiumin hexane very slowy

via a sywoaygesu4. 6 M 10.5 nL, 16.9 mol ). After the pagaishi/@dss 1

conplete, stir the reaction at -78 Cfor 1 hr. a-solution of 4-

(et hox Vs - Ci butyl
R B LR DR R Wi Rlobdible LY

t he reaé*!q %Hemtwdﬂrf@ucstwrpssmhe Fgghar puiifyi thnresidue F8chtoshategaphy e , then al | ow

it to sl er t chthereaction W th

0.1 N aéﬂ\eed% e]\éﬁa%t(ﬂfﬁm? 'ﬁﬂg‘%saoﬁ’#x ﬁ\(‘\’m"%‘%a‘?r%’ﬁigg*r@%t hane (100 mi):

t r ansf ebulory@rbangpipenidib-dofdcathonp@lpyadide hng eunititii@.yid)Nsiakd 38 29 Sept enber

2006, (084949 RCT/ 55 (60 nL). Separate the organic |ayer and
"R Apls oM

dry |t Ifate. Evaporate the solvent under reduced

" pressure. Further purlfy the residue by chromatography on silica gel

colum (10% to ,obtain 2-brono-6-(1-t-

0% th t t el
~ but oxycar boné 7 ‘f’&l ﬁgfﬁ%g&ibﬁ%}‘wwf’ar‘ﬁ@ev@m-ﬁ ﬂcarhﬂﬁﬁ?tﬂm&tﬂieve y| el d).

Mass 5 smeﬁlg, um (Tmm Wﬁlgt}ﬁ'l-lmnmdgol{ewgaﬁhe (sljgﬁ&. 2.3 49mehdty de of (152
| utoxycar ngn erirdln car pon yriaine ng,
0. 41 mrBSI}‘SbaN(?rg k"H"%Lﬁf%Bf\P&l%%@én% hguwvda(ﬁm)

Pd2€@1bah3?(19n@)lﬁgnhﬁr&llmlahﬂrﬁq\!ﬁ@ﬁ%?m‘}ﬁm &o?&egxﬂ?ﬁ%ntcﬁ? n 85.C-f of 16

t - but oxi de (55 ydrous toluen

"-a-:r-..wr.

~ hrs. Colsmpeture @’&@E‘ﬂ antha ahwﬁwﬂﬂﬂqﬂe«i—ét%ﬁ tifhwothbantdmadro Piédbah| i quot  of

N' et hybﬂ@ﬁsﬂarﬁf sloﬁlhinl 1&;%(}%%%%21 ?}h same a@?urgdﬁgzhc%gl@ ﬁgﬁﬁl}l'égét r‘rgi d#alm t- bUt oxi 'del

the sane anount e rea
t he r eagbieduIsi E:tmmahwewnoetrdnyiurea\ceﬁ ahgl a&ﬂﬁie&ﬁ&l@@l&&uﬂaﬁﬂ (@N)N) .  Coll ect

and dry e, or n|c ncent r at e crude product by 15
chr omat 831?851 %"d FsihF ot an%iﬂymlgg}"cmgﬁs/ﬁmgi"ﬁw UB: eaﬁ’ ¥E%ane) to: obtain
2, 11%-t chrlbrhalogrelpﬁ)d-(sdaca gel, 10% 30% ethyl acetate/hexane) to. obtain 2,4,6-triffuoro-N-

L R PSRRI e L R BSINLL BT 2 -bere
2, 4, 6- t mgf44eayield\- et hyl - N-[ 6-. (| -t - but oxycar bonyl - pi peri di n-4 20 '

yI car‘bonyl )-pyridin-2-yl]-benzamde in 50%trifluoroacetic acid/ CH2O 2 (24 .

'mL)- and stir for 45 mn. Renobve volatiles under reduced pressure and .
extract wt mnm*uhykheamsmmmanmmmaﬂwwﬂ -Dedbk fegivbayl RpEbiames-t he Organl c

| ayﬁf S Y cr:]aq'bo%ry -pyném 2- )?lj)génga%%g lnI ?(;[% tnﬂuoroaceuc acid/CH,Cl, (24 mL) and stir
for 45 min. Remove volatiles under reduced pressure and extract with ethyl acetate and- |
' '_ agueous NaQH (2M) Combine the organic layers and dry with. sodium sulfate.
Concentrate and purify thc residue by chromatography (silica gel / 6% of M NH3 in
" methanol)/ CH,CL) to aﬁord 24 6—tnﬂuoro-N'methyl N-[ﬁ-(p:pcndm—4 ylcarbonyl)- |

N :
Dlssolve the 2,4,6- tnﬂuoro-N—methyl-N -[6- (p:pendm~4-y]carbonyl) pynd1n-2-
- _yl} -benzamide (77 mg, 0.20 mmol) in-methanol (10 mL), add 37% aqueous formaldehyde
{0. 16 mL 2.0mmol), glacial acetic acnd_(0,34 mL, 6.0 mmol) and NaBHLEN ‘_(2 19mg,
30 © 0.35mmol). Stir the reaction mixture a.t room !.empemturg. Extract the méxl,ure with égh&[
acetate and aqueous NaOH (2M) to obtai"n 2,4,6—1riﬂuoto~N~methyl-’N—[6-(a-hydroxy-(l -
_ methylpiperidin-4-_ylcarbmiy])-meihy])-.pyridin-2-y1]:benzgmidc. Disselve the 2,4,6- _
' triﬂuor0~N-methyl-'N-[_6é(u—hydroxy—(.l -m;j:lh_ylpipe’ridin~4-y-lcarb_,(:)_n.yl)'-methyl)-pyﬁdin—Z- -
| ylJ-benzamide inanhydmus_CHﬁCl; (12 mL}) and 1reat under N .with Dess-Martin i'ejagen_t
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Concentrate and purify the residue by chromatography (29 5eetemger 20066% of
(21x1 NH3 in nethanol)/ CH2ClI2) to afford
2,4,6-trifluoro-N-nethyl-N|[6-(piperidin-4-yl carbonyl)— 25 :

pyri di nY2 G FOenzani de, (77 nmg, 85%yiel d). Di ssol ve PCHAISI3/08455
2,4,6-trifluoro-Nnethyl-N[6-(piperidin4d-ylcarbonyl)-pyridin-2-

yI j- ben(z!aMeO §0 @invot)), foO P Br. rExdagt vhith erm;n raaﬁﬂb aﬁdlmrﬁqheouamlraowf’@oae&eous
formaldqla go 16 i, manml) B‘g acetic acid (0.34 : 60rrm)l)
and NaB™¥(@5) thg OFggiic Azyets: frpte and pyn r‘i’é‘”ﬁﬁa'& t?’bﬂ"‘?ﬁ‘@é?%ﬁ%hya{f‘h%om

tenmper ageiv 6% oE(Q‘M A, ih hﬂ:h@hé(j/@l-ﬁcvyl)ﬁ@aﬁ&rhme f?&%ﬁh@oﬁﬂ@h@&ueous NaCH (2l Vl)
to obtain 2,4,6-1rifluo>0-N-net hyl -N-[ 6- (a-hydr oxy- (1-

et hyl- p‘i"ﬁm"r“i‘ﬁ(ﬁolﬂgﬂ dAYesigr Risratve e fWF‘H’i“HﬂeZh%V‘IO] (-lﬁeﬂz)aiﬁﬁﬂéat Di‘ssol ve the
2, 4.5 6-with ammonium chloride '
Cri ] uoron N et N A s f??r'é‘{%?ru'ﬁdeﬁé’?f“ Lo RE %y 1 ) =met hyl )
- pyr i digempound Mass spesirpmdionspranh ydz 6482 Q:ﬂ%@ﬂz HWRﬁl)ﬂedBnnblfdﬁ)eaﬁS under N2,
with Mt 0

PCT/ USQ3/ Og@gggqﬁiﬂgg@o&w%}{ms%ﬁ Eﬁjﬁg r(ao%gf rﬁgt Oﬁi} ﬁﬁgﬁhyl?) acetate and :
2M- aqueb%(swﬂw RHy.t1.83dmd 2H)y t he.organic | ayers. Concentrate and.
purify the residue by chromatography (silica gel / 6%of (2M NH3 in
rrethanol)/ CH2Cl2 ) to afford the free anine of the title conpound (60.2
nmy,1077% yi elid) . DHSshifumrd-Netliyl @b @ sacthyl-pipdriiandlylad@npl)-pyadigk2t reat 5 with

anmoni.y l.or.i,d 0. Concentrate. and dry under vacuum.to obt ain
the ti tlrﬁegmzaem'ﬁeﬁ%d%o hﬁ?g%dgg%]bectrum (ion spray) n z 392.0 (Mr1); 'H NI\/R_ o

(et hanol -dq): 7.85 (mg2 .§Q'(m_d H), I—QCSI 80 (m 2H) 3.75 (m | H),
{t

3.52 (d, 2H), 3.47(s, 3H),
“(m 2H). . 10 16. 2,4, 6- Tri¥A Uy
- met hyl - pi peri di n- 4-yl car bogayl 1 pyti '9\ benzam de hydrochl oride sal t
F.i FoHJd NNFN Dssolve 2, 6-dibroniopyridine (5.5 g, 23.2 mol).
anhydr ous dbﬁsbd:lmsmﬁamhamepyr(dmmmg)z}rmde.ﬁ@)mimgg&n@@msﬁmi@ Coot t-he'
reactr%‘n g)ture tq -78 C.. Add a 15 solutjon of n-butyl l|ithiumin hexane
(1,6 AP e’“z'B‘f%g%?BPSSPWFyCE?'(SW rﬁa‘iﬂ"a"ﬁ"mé"y‘f’r‘ﬁ@e “Afdar the addition
i 5160 m@brat:am ofSitbhutyl 1iREuI SR B4R (128 M; 788 &Il 05.3Tmdisn) ué\si%%dy $f%ut ion of '

- 1-net hyl - N- net hyl - N- net hoxy- pi perrdr ne-4- car boxam de (2 I mmol) in .
anhydr 8¥&egi Afirthe additemis complew sfir heaprmtigrat-g 8¢ for ?ehlctﬁdsh m xt ure. Stir . -

ther e@&lhh&]{bfq mcthylmN-methyl—N~mcthoxy—p1perldme—4—carboxam1dc Qg 1l mmol) in

~ anhydrous- dichloromethane (1 0 mL) dropwrse to the reaction mrxture Stir the rcacuon at-.-

" =78 °C for 2 hrs, and then allow the mixture to slowly warm to room 1emperalure
.20 ovem:ght Quench the reaction with 0.1 N NaOH. Dllute the solut:on with
A drchloromethane (100 mL), transfer intoa separatory funnel and shake with 2 N- NaOH
‘ (50 mL). Separate the organu: layer, dry it over anhydrous sod:um sulfate, and then
~evaporate the solvent under. reduced pressure; Further purify the residue by _
_— chromalography on asilica gel column (6%, 2M NH; in methanoT!CHzﬂg Yo obtain 2-
25 bromo-6~( I-methylplpcndm»4~ylcarbonyl)~pyndmc € (2.3 g, 74% yield). Mass spcctrum
" (ion spray): m/z 283 (M+I)
T
Comibine 2-bromo-6—(! -methylpspeudln-4—ylcarb0nyl}—pyndm (189 mg, 0 67 .
. . mmol), N-ethyl-2,4 6—mﬂuorobcnzamlde (162-mg, 0. SOmmol) sz(dba);; (14.6 mg, 0. 016
: '_ 30  mmol), BINAP (19.9 mg, 0:032 mmol) sodium t—bu(oxlde {90 2 mg, 0.94 mmol) and

anhydrous toluene (10 mL), and heat thc mixture at 85°C for 16 hr; under a nitrogen

49
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-78 Cfor 2 hrs; and then aIIowthe mxture to sIovMymé’gté,%é,om@s
tenperature 20 overni ght. Quench the reaction with 0.1 N NaOH Dilute the
solution with dichloronethane (100 nlL), transfer into a separatory funnel
and shak®Ows4892@ N-NaOH (50 nl). Separate the organi eclragenssdry it over
anhydrous sodium sul fate, and.then evaporate the sol vent

under . ramﬂeraresaw&eacﬁmmmwﬂem@aﬁd I RSB dI - emﬁtwsrat ography on
asilica gﬁl colum (6% i n nmethanol /CH2CI 2) to obtain

br ono- 67 %‘Pﬁfﬂ"ﬁ%@ﬁﬂ%ﬁ% ED%%éP%wwb}mmAenmhﬁéarac {ngs, Rmvéyu el d). Mass -
spectru

2pbr om)mée '%%L&ﬁgt% %ﬁ?ﬁéﬁn&rﬁﬁ%r{? I\%)!z;)ram nyl %*‘%3’ ﬁtaclif ﬁnd alqggous NaO(Si 67 nmmol),

- N- et hyl {&1¥). 6Callerfand drivheergamt bpert. 162nctemyate a:caﬁxnﬁpih)u ;esmﬂa bgba) 3 (14.6 ny,

0.01 19, ut,oxi (90. 2 nm,
0. 94§rm§f230 5} aghﬁtsglé Eﬁé] Pugi?\yé cﬁ‘{g m nrgs)t{ggbtainﬁé Eﬁ%(‘faﬁ? ‘at 85C for -
" 16 hr. - thmdbrcoalpmridr(dyhng, 32% R4dSdptehielic R60Gsc MEAIBMOR1H 40) BEIT/ US03/ 08455
at onsph ol ther room tenper.gat ure*and add additional. - :
N et oyl TsstfeCymondin SR (0304 B CHRgerals g ShpinpECRgI M B oxi de | n
fm h;ahsg[mtlanmu]ﬁﬁuad Resshpaiamh]f(ﬁmrsﬁﬁﬂ inoH= atm&mﬂpl‘nwandagf&ut : E>r<Tg; ﬁff; |
| ayers. Iaé% %gsé ld%pgg‘??'?’% f%éi a'dk%ﬁﬁ(’@ Uﬂ%éﬂﬁ@oé‘ﬂhéﬂ?%m lica-gel,
10%e 30p0,atdayk, 3 el i @[ iexap2eh, 1. obtain the free base of the title -
conpound (10Q.pmg, 37%yield). D ssolve the free base in nethanol (10 niL)
‘and treat with ammoni dm chloride (0.032 g): Concentrate and dry under
Zggugm( }vﬁ] ;)-bt'niHn I\:ﬁkﬁ@g‘ﬁh%ﬁbﬁ\tﬁ%&ﬁﬂ&% m&@ggﬂham gzg&z%.ma%y) gfgéz (m |
: - ;! met hanol - m- -
2H), 4.12 (q, 2H), 3.86 ( 13- 77(d, 2H), 3.18 (t 10 2H) 294(s .
3H), 2.15 (d, 2H), 1.92 (m N
. 2,4,6-Trifluoro-N[6-(piperiéginia-
- NN F .ON-H Add | -chl or oet ylochl,
“of 2,4,6-tfl uo
~ net hyl - pi perl‘Hfh'hl”)‘??‘g%frcﬂéﬁ‘if?'}“wﬂtscﬁ)h“‘Qa;??'}’“‘kfb?fz%ﬂ‘ﬂﬁ“’(’ﬁ’ Q'ié'(b)
di ctB or methhapiper(dlB4-Fichrbang)- isg&mﬁn-@iyl]riﬁﬁidﬂﬁdé @218 ghin diciGBerReid More.

1-chl or Vi | or of and heat at refl ux overni ght Add
e handt 100 a5 b5 e aor LAt (ThSM 584 ot lesbiarpsiod shiomigmate (1 mb) |

and heat-at reflux ovemight. Add methanol (10 mL) to the reaction mixture, concentrate .

I'c rb ny'I) pyrldl n-2-yl]- benzam de F O , 
“of or P'm(OBg) ‘intoa solution

to a smali volume, dilute with metlianol again, oad onto an SCX column (10 g), wash
_ with me'th.énol and elute with 2M NHj-methianol, evaporate and purify on a sili(.:a gel
20.  column (CH,Cl, with 2 M NH; in methano]) to obtain the title compound (6} mg) ‘Mass
 spectrum (electric spray) miz =364 (M+1); *H NMR (CDCl): 8.55 {d, J=8.1 Hz, 1H), '
© 7.92(dd, J=8.0,8.0 Hz 1H), 7.84(1H, J= 8.0 Hz, IH),, 6.81 (m, 3H), 3.89 (m, 1H), 3;__12 S
(br.d, 2H), 2.81 (m, 2H), 1.85 (m, 2H), 1 74 (br, 2H), 1.61 (m, i’_H).

25 : Add 0.17 mL of IN HCl in ether into a solution of the free basc in methylene
- chloride‘methanol, evaporate the solvent and dry under vacuuin to obtam the -

- monchydrochloride salt, - T,

18.  2,4,6-Trifluoro-N-[6-(1-cthyl piperidin-4-yltarbonyl)-p)njdin~2~yl]-
30 benzamide '

41




to a small volume, dilute with methanol again, |oad ord9cSenesBX 86um (10
g), wash wth nethanol, and elute with 2M NH3-net hanol, evaporate and
purify on a silica gel, 20 colum (CH2CI2 with 2 M NH3 in nethanol) to
obtain MHHWOHS'HSE corrpound (61 ng). Mass spectrum (el gelgdosnspy ay) mz =
364 (Mt ); "H NWMR (CDC13): 8.55 (d, J=8.1 Hz, 1.H),  7.92 (dd, J= 8.0,
8.0 HZ 1 H, 7.84(IH J=x8£ H) , 681(m 314), 3.89 (m | H, 112
(brd, 2H), 2.81 (m 2H), 2H), 1. 74. (br, 2H),1.61 (m 2H). 25

Add. 0.17.nmL of I'N.HCl in etyery jon of the free base in-

nmet hyl ene chl ori de- net hano , theysal vent and dry under vacuum t o
obtain the nonohydrochlori de salt.”18. 274,86-Trifl uoro- N-[6-(1

- et hyl pi Mixe, 46 Y4 Mk N8 2 2 298trrb
A T S i S ot e
2,4, 6-tPBRR Mg sedimgichaneborobydrids 10 mg)mndlt@liluw@cgnm]acwenzam de (26
bal 0 %Iﬂﬁtg: a
P?l)g 38(? :Crg?%ﬂg??ﬂ(ﬁ)nn%%%;ﬁﬁ Syma a{lg:gxgglbgtﬁ)(%r%carm)érg%ﬂed t ube and ,
hea ¢ Yith medopolgpd @@%gg igghumn. @0 R, wastewith misthawdl hdwto theand Ioad on a
SCX col,yamjcwﬂh oM NHRHBHWME, Qvé}ﬁ?ﬁ@'}gh?q%a%lﬁ:aé?lecolﬁonfn rﬁ%‘gé{m‘.«’«@n l:h 2M o

NH3- et hanol , evaporate, purify ‘sol vent :

“di chi ordishlerpmgtianesdi b in Weﬁﬁfl%aﬁmﬂleﬂtypa?ﬂiamnhf) tideocootpoand(8tdhee)t i t | e conpound

8.4 e 3

%(3 -1 mass &ﬁmj&@cgnto'é%)@% £Gb5 ﬂg@ }?‘yﬂlﬂ\f%(d}égg 3(53/“&)%)1]%" NgRg 4C(D%[ 2%—|)
3.63 (nhH)i?7 1 13‘1)0?3 %Mﬁl,”@k&mmmxhﬂmm) 102 @n, Q) (144 @HRE)L. 87 (m  4H),
1. o), 21} | the f b 8.4 '
di S%I f)?orretflzgné 4 (élh Ig)éﬁﬁ#ﬁ ﬂ%i)d 3%‘2';%%‘% :Y}ﬁ NeHCIr eien gfﬁeE, evggz)rate
and dry in vacuumto. give the hydrochloride salt. 15 19.

2,4,6-Trifl Ws&vyfhuﬁreé LasQ'{iﬂP)ﬁ Pinpcﬁéhkgr{)!rrlletﬁar}é-me anoi1 and)adB% Ol2 Lo? yl]

benzam de F F
IN HClin ether evaporate-and drj.;r in vacuum: to.give the hydrochloride salt. B '

15 19. i,4_,6—Tfiﬂuoro-N-[6.-( } -propylpipctidin—4-y!c’arbonyl)—pyﬁdin-2v—yl]-‘

: :benzamide ‘
F F .
<Ir“ bae

- Mix 2,4 6-lnﬂuoro~N—[6-(p:pendm-4-ylcarbonyl)-pyndm-2-yl]—benzamlde (50
mg),. proplona]dchydc (80 -mg}, sodlum tnacctoxyborohydnde (38 mg) and acetic acid (21 ‘
20 mg) with d:chloromeihane (5 ml..) and stir for 1.5 hrs. Dilute with methanol and-load on. .
- a SCX column (10 g), wash w;th sethanol, elute the product with 2M NHymet‘nanol
' .'Punfy the product on a silica gel column (10 g, dichloromethane/3M NH;in methanol
gradient) o obtain the title compound as a free base {26 mg) Mass spectrum
(clectmspray) m/z = - 406 (M+1); '"H NMR (CDCL): 8.52 (4, 1H),-8.38- (br 1H),7.92 (t
257 1H), .82 (dd, 1R), 6. 82 (m, 2H), 3.61.(br, 1H), 3.00 (m, 2H), 2.34 (m, 21,&2 11 (m 2H),
187(m,3H) 1.60 (m, 5H), 090(t J=1.3 Hg, 3H). E

Dissolve the fiee base 26 mg) in dlchloromclhanc-methanol and add 0. 064 mL of

IN HClin ether evaporate and dry under vacuum o obtam the hydrochlonde salt




F O | QSeptember 2006
Mx.2,4,6-trifluoro-N-[6-(piperidin-4=ylearbonyl)-pyridin-2-yl]-benzam de

(50 rrg) . propi onal dehyde(80 ng), sodiumtriacetoxyborohydrjde (38 ng) and
aceti cacw@uﬁ;aémeO ng) with dichloromethane (5 nl) a”gc?fu'sﬁfﬁilt 1.5 hrs.
Dilute with nethanol and |oad on. a SCX col um (10 Th met hanol ,
elute the product with 2M NH3- net hanol . Purify the product on a silica
-gel colum (10 g, dichl oronet hane/ 2M NH3 in methanol, gradient) to obtain

t he tltle corfound,dgsTriflubreeks- {baseyoa@(ﬁopmemmqenamecmm nyl)t €l ectrospray)

n1 = 406 (M 2 (d, I 8.38-(br, iH),.7.92 (t, . 25
Z ‘8?9‘(‘0%}’”“‘”136““"‘8" %lﬁé“d%‘éﬁg ( 61, H%br 1H§ ", og%m 2H) | (2 34

(m 21&2 11 (m 2H),. F (m 3H) 1.60 (‘m 5H); 0.90 (t, J= 7.3 Hz,
'3H). Di ssol ve the free bag 26Hrrg) di cticbr onet f i ane- net hanol™ and add
- 0..064 nL of I N HC in egfie nd dry .under vacuumto obtain
* the hydrochloride salt. 42¢f29 oSepxe 2006 03/ 084949 PCT/ US03/08455 -

20. 2,4,6-Trifluoro-NJ[6-(1- cyclopropylnethy plper|d|n4ylcarbonyl)

© pyri &in-2-vyl poinbmzam&dmﬂdbrhsbd[tb@:l}beaﬂindeyrsabény‘i)pyncfméljiﬁbeﬂaéugo”bl ne

2,4,6-Ti pi ger.i di n- 4- rboonyl yl ridin-2-yljbenzam.de

Co. 05 o CBAGF T swmen. By Bhmmumohantl o T8 mip find sioklpromibancaha

di chl or arte) fiiser £ Zmbich) tempétstuet iAfiel 5 ﬁhme@mddfgﬁﬂiaﬁé’c@ﬁ&é&d (o‘ﬁzhﬂt 15 mi nut es,
add gl a 0.35 mml ) followe

‘sodi um t%f;@)él&rg{’:lgWBW%M%‘%H&%@%%@QEMQM@%@ 3%9)18W"E<H) Willirring. After 3 - .

hi s. dlsllmkhg E.her 3rleaca,rmnmeaawhemwuwwmmﬁmi iéL{% u%d)tnﬁﬁgﬁ/l on an 1;3
te w ammnl a

SCX g%b ‘Wash the colum with neth ano

met Ano weg}wt‘?’wéhw@f@ e methpngl; elye with 2Mammenia/oy 1 ash’ 5
chr omat agia debhtle) 1 DR t hane,.
obtain ?ﬁe ﬁlgj basehtgfe g(h‘ﬁﬂéﬁ;ﬁnt ng/ﬁ@conpgﬁélé(j@t%ag%l?ﬂngb&?@%%m

_ free ba¥#h |Hfooﬁﬂtﬂ'ﬂn&’fa@fbwhw@l%ﬂﬁwhmrtearbtam thtfree Bashyfthogdn chl oride in .

di et hyl i 9 o qgﬁg; o 15.th
di ﬁty J&“ﬁ?‘?’?.gg’f’gﬁﬁﬁ mm rba;eqnfd@ mrargfﬁat;,sgm&gg%a'v&a o mt{Ze

418, 174M hydrogriehiardein dlﬁlﬂ*e@sr(@é’é mIPHynd coaceguat¢ the mittukgto oBtaB8 (m 1 H),
8. 145 ( Mhe WibytbochidrideSak. dM —H)aoc’c? l‘?&ﬂé%ksszlﬁ)z"ﬂ% 1985, e, brd B18.13454 (m 2H .

2.98 4
(M, mﬁ(coch) (M, & (bs, 1H), Lo 34(bs 1H), 8.38 (m, 1H), 8.1 (m, 1H), 7.78 (4,
TH), 7.42 (m, 2H), 3.79 (m, 1H); 3.64 (m, 2H), 2.98 (m, 4H), 2.17 (m, 2H), 1.9 (m, 2H),
1.13 (m, 1H), 0.65 (m, 2H), 0.39 (m, 2H). ' :

20 : . - Preparations
' 3. N-M‘ethyliéohipegotic acid '

.. Load isonipicotic acid-(1 kg, 7.74 mol), water (10 L),_.forgnalde_hyde (37% .selutit_‘)ﬂ ) |
in water, 720 g, 8.87 mol, 1.15 eq.) and wet PA/C catalyst (10%; 55% pasic, 100 g) into a
25  stainless stéel hydrogenation reactor. Pressurize the reactor with H; {3 bar) and stir the |
| ~ reaclion mixture ovemight at 200-300 rpm at 16-25°C. ‘S'(op the reaction and filter eﬁ" the -
- catalyst. Wash the fi ltrate with water (500 ml) and coneentrate under vacuum. Distill off |

the remaining water from the rcs:due using ethanol (Zx IL). Dry the solid overnight

43 -

ssol ve the'. .



.13 (m 1 H, 0.65 (m 2H), 0.39 (m 2H). 20 Preparatz@eépteﬁ‘nberzooe :
1’? Met hyl i soni pecotic acid 0 OH N1 CH3 Load isonipicotic acid (1 kg,
7.74 mol), water (10 L), fornaldehyde (37% sol'ution in water, 720 g, 8.87
mo(, 1. Woegspsand wet Pd/ C catal yst (10% 55%p s e 10Q=QisehidS @ 25

stai nl ess steel hydrogenation reactor. Pressurize the reactorﬁvvlth H2 (3

~bar) an Lur over ni | ht at 20 300r m at 16- 25C.

St op thgm}jrépeg%ﬁr(@%l %qlgq‘?&%l?" e t?f:pf‘%g tagar g Y‘QWCS%{%%O{BH§? A%frate with =
wat'er (B6W.ni) and concentrate under vacuum Distill off the renaji.ning
wat er fromthe residue using ethanol (2x 1L). Dry the solid overnight 43 29
Sept ember 2006 WO 03/084949 PCT/ US03/ 08455 under vacuum at SOC to obtain
the title préducN-BethghsotiptconhichirigyidebchibB8d 0, 98.1% yield). 4.

N— hyl i soni pecotyl chloride hydrochloride C HQ N | - CH3 Suspend

met hyl i soni pi coticacid (365 g, 2.55 nmol) in CH2ClI 2 (3500 m) and add a
' catal ytic quantity of DWVF (2 mb) _addd oxalyl chl ori de (435 g, 3.42 not.,
1.35 eq.) to the reaction m xt uf e maiaf ai ning the tenperature at 20C. Heat
t he suspension under 10 reflu Qr 2 his. Cool the reaction mxture and
concentrate on-a.rotary evapor; @ Resuspend the residue in toluene (1000

m ), evaporate and dry under vaggdm-to yield the title product, (489 g,

9699 as an off-white solid reswﬁ‘he ‘whi ch is used without further
purification in the next reaction®step. 15 5. :

NN - Di met hyISuwemNhydm)si@mqﬁ&ﬁi%am(% g, 198 mol) in CHCL.(3500 m]) and
add a catalytic quantity of DMF (2 ml). Add oxalyl chloride (435 g,3.42 mol, 1.35. eq) '

to-the reaction mngturc mamtmmng the l_f:mperature at 20°C. Heat the suspcnsmn under

10 reflux for 2 hrs. Cool the reaction mixture arid concentrate on a rotary evaporator, |
Resuspend the residue in toluene (1000 ml), evaporate and dry under vacuum to yiéid the -
title product (489 g, 96%} as an off—whntc solid res:due which is used wnhout further -

purification in the next reaction step.

1.5 - 5. N N —D:melhyl—N»methyhsonlpecotamlde
' : CH

Resuspend N—mcthyhsompecotyl chloride hydrochlioride (489 g,2.54 mol) in
anhydrous THF (5000 mL)-and cool the suspensmn to 0-5°C. Add a solut:on of " .
| “dimethylamine jn THF (2M 2500 rul, 2eq.) and triethylamine (7?5 g, 3eq.) dropw:sc to )
‘ 20 | the reaction mixture mamtammg the temperature below 7°C. Stir the s suspenswn for 3
S hrs. at this tcmperature and then allow the. reaction mixture to warmi te 20°C overmght ..
Then.cool the reactlon mixture to.5°C and 30% NaOH (600 mL) and add CH,CY, (2 L)
| Scparate the organic layer from the sticky solid that 15 fonned and red:sso]ve the solid in-.
- ‘water (2 L). Extract the solution with CH;C]; (2 L). Combine the organic ﬁactaons
" __2_5 ~ concentrate to about 3500 mL, and wash twice with water (500 mL). Dry the orgamc

layer with Na;S0,, ﬁlter and concentmac to dryness. Dry.the red oil under vacuum at




NCH N CH3 Resuspend N-nethylisoni pecotyl chloride hyff Septemberri2006489 ¢,

2:54 nol) in anhydrous THE (5000 nL) and coot the suspension to 0-5C. Add a

solution of dimethylamne in THE (2M 2500 m, 2eq.) and triethylam ne(775

g,. 3eq.Yo&r@ppatse to 20 the reaction m xture naint aipoioSsiohes tenperature

below 7C. Stir the suspension for 3 hrs, at this. tenperature and then-

al | ow t heom fe@perhiueito Frodutt e fife WOAWR: ﬁs&%@%ﬁ@fdghfm wilhGheF R the

reaction mxture to.5C and 30% NaOH (600.nmL) and add CU2Cl12, (2 L).

Separ at évz’cpﬁ’é“ed?aﬁ’ﬁi’% (9 oksap tergemiuetas agelidky solid that is formed and

redi ssol ve the solid-in: water (2 Q Extract the solution wth-CH2Cl 2

(21). Conbi ne the organi c fractions, 25 concentrate. to about 3500 ni, and

wash twice vith wetEmosdonNbypipesd4-wlrarboryknynding ayer with Na2SO4, filter,

and soncentrate to dryness. Dry. the red oil under vacuum at 44 29 -

. Septenber 2006 WD 03/084949 PCT/ US03/ 0845 . room tenperature to produce the
title product (378.7 g, 90 %yield}y Treat with ether and evaporate to

dryness to obtain the produ?:r : 6. " _ ' o

2- Br ono- 6- ( 1- net hyl pi peri d- 4- yll pyrldlne O 8 N' CH Coot

met hyl - t-ent - butyl et her (MIBE) “(Tew, - 75C) under a mtrogen'

at nosphere, |, ng a‘Sd g’Ht)X litium (2.5M in n-hexane, 3Sni, 0.875 nol) to
gi ve a white®%HE Bt stherd MI H:) Qfl"é?l%yqsr‘d?-ﬁ@) podsr 9gittogen0g8 mol) in

MTBE ( 2afhotphes:, zdauaaa\hs;u@l m,rmsmn SHSRRESIsAL., ﬁtsvﬁn{oﬁtge WBaLyfei ntains the
T, ;... .under. ,,ﬁ5C{¥ g Stir the resulti ngﬁ¥ | ow het er ogeneous
-~ sol ut i ofPSBRsioR0fdq 2, DZ'ET"WPPW@’E? (30-85 9088 andl) ie BR ¢Hgelielepisiol ut i on. Then

addi1tN , it soupehiidm MaiRt Bl mﬁmwmmqmﬂ&riéso@mo91.,%5%‘1@') in MIBE (100

m.) dro wi.,se at .a rate that maintains the T,,. under-65C (20 mn). After
t he -addiety'Eis yelow Betpoasnsens sglyfipmite 70N eforRQ um-do produces@réenr 1 hour- Quench,

1.5t hehdn@pedeb@bolliish U Renial R S8 ,agmﬁ ).at o
0-10" C. Ir\ggtral i ge lt he rneactl on 'ﬁg’?ﬁﬁe QBMBL&%%%HE% 3& ?t5 m ) | and

add addP? @H\QTB%{O@@I()%OM$ at a-rate that mamlams the Tm under ~65°C (20
min). After the addition is completed, agﬂate the mixture at —75°C for 1 hour. Quench

15 1he reaction mixture with saturated ammonium chioride (30 mL) at 0-10°C. Neutralize
' the reaction mixture (pH=7) with 37 % HCI (15 mL) and add additional water (50 mL).
.cham the aquéous phase and extract with CH>Cl, (3x500 mL).. Combine the orgam;:
layers and wash Wl 1th acidic water (pH=2) (3x500 mL}). Then basify the aqueous phase :
with 30% NaOH (pH=12).and extract the mixture w:th ethy! acetate (2x500 mL).
20 - Combine the orgamc iaycrs dry with MgSO4, concentrate undcr reduced pressure, and
then vacuum dry at reom temperature to prov:dc the tite product as an oil (16g, 96%
. yield). Mass _spectmmr{electrospray).m/z 283~2'85 (M+ 1); 'H NMR: (400 MHz,
CHLOROFORM-D) ppm 1.76 (m, 2 H) 1.91 (m, 2 H) 2.14 {m,2 H) 2.30(5, 3H) 290
- (d,J=11.85 Hz, 2HY 3.71 (m, 1 H) 7.62 (d,J=1.54 Hz, 1 H) 7.67 (L J=754Hz, | H)7.95.
25 (d,J=7.54Hz,1H); BC-NMR: (1¢0. &1 MHz, Chloroform-D) ppm 28. os 41.68; 46.36;
. 55.08;121.26; 131.61; 139.25; 141.24; 153 :59; 202.23.

.45 )




Decant the aqueous phase and extract W th CH2- C13 (3x3H¥sddmbe r%?@‘gl ne the
organic. layers and wash with acidic water (pH=2) (3x500 ni): en basify
t he agueous phase wth 30% NaOH (pH=l 2) and extract the m xture with ethyl
acet at ewO2B8649L) 20 Conbi ne (he or gani c | ayers, .dryciddieddsOt, ;
concentrate under reduced pressure, and then vacuumdry at room
tenperature to provide the title product as an oil (16g, 96% . vyield)."
Mass spectrum (el ectrospray) nlz 283-285 (M+l); '"H NVR (400 MHz,

CHLOROFORM D)  ppAiitnipg-(¢-£}-mothylpiperidia-4-viparbony)myridime(m 2 H) 2. 30(s, . .
H.2.90 (d, J=I 185 Hz, 2 H 3.71 (m | H 7.62 (d, J=7.54 Hz, | .H) 7.67, -
(t, J=7.54 Hz, | H) 7.95. 25 (d, J=7.54 Hz, | H); 13CGNWR (100461 VHz,

Chl orof orm D) ppm 28.08; 41.68; 46936 55 08; 121.26; 131.61; 139.25;

141. 24; 153.59; 202.23. . 48% - 2006 WD 03/1184949 PCT/ US03/ 08455
7. 2- Ani no- ( 6- ( 1- net hyl pi perl ' -yI carhponyl) pyridine HN N{ NCH3 5
Load 2-brono-6- (I -nethyl pi per| arbenyl! ) - pi peri di ne (20g, 70.67mmol ,

1 73.6mL of 7 | ycol - (S30mml, 7. S t 130mL
oroShur e | aboner Boetedmefurin F?f%e%a%?@yf RO, e o 2

cat al ySeq) ibeakml hmramt}qlau@mc @861 (mmétht?sécp%sh?ﬁ‘oxm;%ﬁgﬁﬁtto 85C at_ abOUt
1 On: nurture (0] :

50 psi (345 kPa) fo é b‘? o the. reac |
roonder?%é’?ﬁt’%f’ a r(ré‘r’t f IW%%7Mﬂr€9F%9é$a%ﬂ’aﬂﬁmhefap@sl@\’e and 10 pl ace -
t he fIasckh&mdeteabﬁéiﬂ%ﬁmﬁémettﬁtébeutrﬁfﬂéi@@m%@mﬁgdci{]@hﬂ (70 m.) and of

30%Na0—|( ‘} and then.” extract the mxture wth net 4-butyl ether

( MTBE) (‘é‘ﬁ‘lﬁbﬁ ¢ I RBT REIREFET S gaTHE b memr:émrlaﬁcmméﬂasamndw th- MySO4,

fi H0er plaadithe NGMNGBELEME pHEGRS toﬁ'ﬁﬁdﬁ%nﬁﬁcﬁﬁ§ UA&a \L:ﬂ b6 &l ? @J@d

2- am ng 4,%{1&?@ nmet hyl p| perl di n-4- "yl carbonyl) - pyrl J“ g), 15 .

Resusp R CF dtle 2pd tep spracbihe WWWFWH@Y‘H&UMMW car bonyl ) - pyri di ne

(14. 5g(MBBER A1), laanﬁtdamrgmrmtm AdGneén @WEM hpﬂtb 0 n), stir
sof ve nde

the mxture for, 30 mnutes, and then renove r. reduce
pressuf@ce %@éﬂdﬁ*ﬂ%‘ﬁﬁd*fqﬁ@fessvf@gebtamgv@oa-mmﬁé {Dsethiyhiigoginepanol  and heat
under ﬂeirbba@])t@hdﬁ,g {1k3Yy. es: Cool the 20 reaction mxture to room
teng)erature flltered of f the pr eci pltate rinse vmth 20 n1 -

RcsuSpend the ciude’ 2-armno-{6-(lﬁmethyiplpendm-4—ylcarbonyl)-pynd:ne
- (i4. Sg, 66.2 mmol) i in cthano] 30 mL) add 2.5M HCl/ethanol (100 mL), stir the msxture
_ for 30 minutes, and then remove the solvent under reduce pressure. Resuspend the.
A resulting solid in 125 ml :sopropanol and heat under reflux for 30 minutes. Cool the
20 reaction mixture 1o room temiperature, filtered-off the. precupnatc rinse with 20. ml
asopropano! and dry under Yyacuum at50°C o obtam 2-ammo-(6—(] —methy]p:pendm—4-—
. ylcarbony])—pyndme 2HC1 {1 1 g, 63% vield corrected by HPLC % w/w):

_ ‘ Rcsuspenc! the 2—amm0—{6 (l-methylp|pendm—tl-yicarbony])—pyndme ZHC!
. 25_ (129.5g) in ethyl acetate (100 mL) and add 10M NaOH (50 mL) and water-(50 mL) to
neutralize the- ‘suspension. Separate the organic layer and extract the aqueous-phase wuh
' ethyl acetate (2.x 150mL). Combine the organic layers, dry with MgSO4, filter, and

concentrate under reduce pressure to obtain the title product (21g).

.30 . : Examglc
2L 24, 6—Tnﬂuoro—N {6-(1-methyl pzpcndm 4—ylcarbonyi)~pynd1n—2—yl]—
benzamide :




i sopropanol, and dry under vacuum at 50C to obtain 298eptember2006 '

. 2-am no-{6- (1 nmet hyl pi peri di n-4- vyl carbonyl) - pyr| dine 2HCI (1 I'g,' 63%yi eI d
-corrected by HPLC % w/ w) Resuspendt he

2- ani no- \"9‘%’!’84?:& hyl pi peti di n- 4-yl car bonyl ) - pyri di ne 21*@‘/0502/’634&129 59) i_n
ethyl acetate (100 nL) and add I.OM NaOH (50 nL) and water (50 nmL) to
neutralize the suspensi on. fSeparatfe t he organic layer and extract the
‘aqueous phase.with ethyl -ace ‘ (2{ X 150mL). Conbi ne the organic |ayers,
dry with MgSH4, filter, and pNCY e r~reduce pressure to obtal n
the title product (21g). 30 Exanp 1 '
2,4,6-Trifluoro-N(6-(1-nmethyl-pi per|d| -4-yl C rb\onyl) pyrldln 2- yI]

* benzani de 46 A9 uRERIRTHE[1 020K, 7@@00%&8?94% IBQEAM§Q§69§ 8 f\‘ UN, KO
Add triethyl am 10. 67 nL, 76.70 mol mﬂg 0 a sof ut|

2- ani no®} YR'PCFMQI\CWB@P’)“HY’I@QF— (Aee At-Bomio),-1 mrﬁedxpmgmmoga mol , .

eq) in s Uinogen bt ) her ‘
2,4,6-tii PI ubenzosfjéc (J;E’?%hgig(_%dﬂ%ﬂ% t%%&ﬁé@ﬁ@%@&%@g?ﬁza@gq) dropvvl se
at omrﬂ'%?!pb?%%qjﬂ@pwmaemw tnperatuged dh ftead diirt i add adldiGork) B4,6- .
trlflub@mfw ( I 1.32 m; 0.3 -
eq) to the Jrng’g%?%ﬁte(r%@tﬁ?eﬂgnégaﬁtn%%la %(?]13)5(,[ J]}’]éf% © ‘Hé additional 3 j
© his. QuéRePRRigwrendrginte iemmxugi @t an am;mmm(waemyhama@%tmam (15 :
). St _hour  and then separate the
phases. uréﬁ?%c{f&%We%%r&géoghﬁgg@t(?%ﬁﬁﬁm‘g"rcfé‘f WE}"' PHEIG St c’ir}‘U land acetic- .
aci'd (‘1hoyrapd !hfemelpe-mah@masgscl‘samalmeorg&ﬁh fdcion WasMidhH,@(BaC fraction

W t kg H2 | cetic,acid nbi ne all.the aqueous .~
'_ fral(f:'[t)l O%J%gdmt g{sﬁ}an neu ycé’f:ﬁ??‘af'ﬁggrﬂ";%hy@h\%ﬁ PEaofragkiony (15qn1_) R
. Extract wvmﬂaommy) c@am:ng)meyé acid fiemL}. NTBDind AXHO afitebus FREBARG t he organic -
fractio ntrate under reduce pressure, =
- and vac&gsr'r]?%%d room I}%élﬁf)ce"?"zﬂ%(i} Wapglc @g dnEepct wh Fﬁe‘ﬂ‘b”e’eﬁonpgund as .a
|( :wg:?; bbluykmlso(M'ﬂBE)](BxﬁxBﬂag) 9@8@(&.&& dl)zoré‘dﬁli&'rlaﬁgﬁﬁtaﬁﬁlmg il ﬂggggs?r a32/) 2?)223{2' |
formD m (m m :
C(t, ‘iﬂi’s °P&"’(“F”3'HSWZ “2’5“’(%"’55%’%“ a8yt 5y 2y ropin. QE’PFﬁ"“fq» togbtain 56 (m 1 H) -
4, 2‘5 (dt,heﬁtlacozﬁﬂpohizd asha Iight-Brobinolidl(1 10385,50 Weld} Mhss@pZ&n&m 2 H.7. 45 :

- (t,1=7. &Yech%spray) miz =378 (M+1); 'H NMR (250 MHz, Chloroform-D) ppm 1.54 (m, 2 H) *
2.02 (m, 2 H) 2.13 (¢, J=11.48 Hz, 2'H) 2.29 (s, 3 H) 2.80 (m, J=11.96 Hz, 1 H) 3.56 (m,
1 H) 4.26 (d, 3=7.87 Hz, 1 H) 6.17 (d, }=8.50 Hz, 1 H) 6.75 (m, 2H)745(, J-737Hz I
- H)7.53(m, 1 H) 795 (s, 1 H); *C-NMR: (62.90 MHz, Chloroform-D) ppm 202.78;
20 162.6 (dm C-F—couplmgs) 162.0 {m C_F—couplmgs), 160.1 (m C- F-couplmgs) 158. I
lSO 0; 139.7; 119. 3 l 17.9:110:2 (m C-F—couplmgs) 100.9 (m C- F-couplmgs) 55.%;
| 46.5:41.9;28.1

22. 24 6-Tnﬂu0ro—N [6—(l-methyl-p1pendm-4» Icarl{onyl)-pyrldln-2~yl}-
: 25 benzamlde mono- hydrochlende salt -

~ Dissolve 2,4,6-trifluoro-N-[6- (l-melhylp:pendm-t!«ylcarbonyl)-pyndm 2- yl]-

bcnzarmde free base (Sg, 23.26mmol) in. lsopropanol (50 mL) at room temperature and -
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H 7.53 (m | H 7.95 (s, | H; 13CNWR (62.90 Mz, CGfl seremberd§06ppm
202.78; 20 162.6 (dm C-F-couplings); 1.62.0 (m C F-couplings); 160.1
(m G F-couplings); 158.1; 150.0; 139.7; 1193; 117.9; 110:2 (‘m

C- F- cod¥PPHEYIY 100.9 (m G F-couplings); 55.2; - 46. RCTs0908428. 1 22. _
2,4,6-Trifluoro-N-[6-(1.-nethyl-piperidi n=4- yI ear ponyl ) - pyri di n- 2- yIj- 25,
benzarniadéa sawéntof drlodhliahyletberddCit(8 LY HEht thd rekction. miktuf? Jldagefluse

e oo BB ke kB R LS e e e B P o
t enper &ilwr cheaesilting Whi@ pﬁ&i}ﬁt&l&hﬁ(ﬂ ridfdGhth :k(@r&ﬁ/n@ﬂé%@ lﬂ%ﬂh@%@%&%% add a

‘solutio f 3.3 Mdleth r/ HG _ ( t he reaction m xture under
refl ux n'fcg “%fo‘“‘f‘H"ﬁl&’fee%“f @IDSPH‘E“'%‘&EPF%H‘_‘H? 5!?%?‘5"&06“‘7?@&1%& &Wper at ur e -and

agi sat gicid! M2p hs.2244¢ tsh@nsmétnﬁ) TR (400 MR & st@@)al ppAlS4gRMd2r i nse with
1 sopr opanol he residual solid under reduce pressure_at 40C

over ni §he- ’ﬁéf(nolﬁldllﬁ f’lihé H)i2 M ds.3dhpbitian, 059-12 Hg, 2 B3368 (milel H)S M p. 223- 224C
bl t 2.14 =

(15l115 i lirﬁ tﬁ i?fi(:h' —i\g&MQP M. %P%B"ﬁ@g(d J;@@ﬁzz?é&)%%iéj-(ﬁz 11 (1[5” o

2 H 3szlt1 31(%)’ 83 Hz(t1 )!J&@Cs.ll H{tlizlts)lm?&mxmamnz | H 8.10

(e Bl E o o 05, i 105 3

oﬁocoutﬂidgb?g!011513(1,43-1’109@1@35:)1%8 22612825 10 118.2;.111.9; 101.3 (t, GF

coupl i.ngs);--52..8; 42.6; 25.2 23. '

©2,4,6-Trfluoro-N-[6-(1- rrethyl plperldlne4carbonyl) pyr|d|n2yl] _ .

‘benzani de H8ai =A@ Tnfnerodd-(IFngthyl:piperdife-LcOborDipydid@k2-Ip Add suceinic .

.aC|d( 4 5eq) .to a solution of 2,4,6-trifluoro-N-[6- ~
%’%égﬁdﬁg?'ﬁdﬁ'nggg%ﬁggr bonyl ) -pyridi n-2-yl]-benzani de - free base

(1 62g‘““21 20" molTteq)” ine ‘acetone (16° ZQ'T'LI )U;z at room'tenperature. Vrm. .

t he sol uti on under reflukx Pe solution to room
terrperature and filter off \ white c,;:;rem pitate. Rinse the
preC| pitate with acetone (0 2

F o

15 o Add succm:c acid (0 25g,2.148 mmol 0.5eq) to a solution of 2.4 6-mﬂuoro—N {6~
(1 -methyl‘papcndm-r# -ylcarbonyl)-pyridin-2-ylj-benzamide — free base (1.62g, 4. 297
_. mmol leq) in acetorie (} 6 2'mL}, at room temperature Warm the solut:on under rcﬂux
. for 30 mImnes Cool the so]uuon to room (emperature and-filter off the resultmg whne '
_ ' prcc:pltate Rmse the precnpnate with-acetone (0.2 mL)} and dry under vacuum at 50°C :
| 20 _ for 16 hours to provxde the title compound (1.5g, 80% yleld) M.p. 198.5°C; mass
- spcctmm (Electrospmy} miz= 495 45 )

The following examples are prepared by combmatonai chemlstry techmques as

: follows: : _ _
25 ' . - 3 . “
’ Examples 24-54
Q 0
R - OH . o O ! / - N
.

_ Combine R-ac1d (300 uL of 0. 5M solution in dimethylformamide (DMF)), HA’I‘U
30 (57 mg, 0.15 mmol), c_o!l:.dme (9L, 0.15 mrmol), 2-amino~(6- l-methy!pnpends,n_-tt-
' ylcarbonyl)-pyifidin: and DMF (1.5mL), and agitate for 48 hr. Dilute the reaction




20 for 16 hours to provide the title conpound (1.5g, S®&suiterhbidr.2006p.
198.5C, mass spectrum (El ectrospray) mz = 495.45 The fol |l ow ng

exanpl es. are prepared by conbi natorial chem stry techniques.as follows: 25
Exanpl evea3/@494® HO HNNO RNMN N R OH N Conbi necrgeigi{s300 pL of ‘
0: 5M solution in dinethylforinamde (DW)), HATU 30 (57 ng, 0.15 mmol),

oI car Sﬁfﬁj“y’?‘? PR SO st P DT ) BBLDNG Bt fulfgt iy | ¢ e

react i orPntosg? g SOY cglie Wiesh 1ROGHmABOEBLINBA9hInIGTHIGA Bied Biadwithi Xt ure Wwith
10% acetyiyg %gi?q resul n m-xture
onto a 2 nwan%@ﬁnéeﬁeé%gﬂ?) duelﬁ ér@ﬂg rlp"n}\iﬁ hg’ﬁﬁﬁﬁand t hen

el ute WKMhUghEUMamﬂethcmmuegrhawoImns@mmrateﬁeatdﬂen ﬁﬁrhﬂ&lilforand further
purlgy tcgzemlﬁesogu&t by high throughput mass gui ded chromatography. This
procedure I'S"r'epeated in parallel for 5 exanples 24-54. Exanples 55-58 O 0
HZN® ORNN / NRQO' N Heat R—aC|dchIor|de(300gLof05M
solution in pyridine) to 55C, eﬁjdmgfeamsg- 10 (6=(]

net hyl pi peri d| n- 49yl carbényl)-pyridine (200 pL of 0.3Mgsol ution in
the reactlon-[nx.ur'

e heating he reaction xﬁura f 4 hr. Concentrate
, t hen Mte W W th 10°/Ac;|b acdln met hanol (0.5 .
m.) and met ha . Load thé resulting®read Nure directly

onto a 2 g. S@énwm:onﬁaquhm HASBubifiPinG R w%‘d;a{(ﬁ agpe; and then

elute the colum wth | Mamonia I n nethan ncent t he. el uent
andt® he(ﬁ-ﬂ‘luncthelplppmhnﬂyyltalnlmnpﬁwudme {R00LOdT-0L St salgliyaiih pyridiee)gindded

continue heating the reaction mixture for 24 hr. Concentrate the reaction mixture and-

theh'dilulé with 10% Acetic acid in methanol (0.5 mL) and methanel 0.5 mL). Load the ~

'resuiting reaction mixture directly onto a 2 g SCX column. Thorough]y wash the column
_ “with methanol and then elute the colurnn with 1 M ammcnia‘in methanol. Concentraic
16 the elucm and then further purify the product by high-throughput mass guided -
" chromatography. Thls procc_dure is repeated in parallel for examples 55-58..

. Examiples 59-71- .

20

- - Heat 2-a‘mino-(6-(l-mcihy}ﬁipcridin%—yica.rbonyl)-ﬁyxidill_e (200 pL of OSM
solution in pyridine) 1o 55°C then add R-acid chloride (0.10 mmol); heat for2 hr. -

~ Concentrate the reactwn mixture-and then dilute wnh 10% Acctlc acid in methanol (0 5

25 mL) and methanol (0. 5 mL) Load the resulting reactnon mixture dnrectly ontoalg scx

-column. Thoroughly wash the column with methanol and then elute the column with 1 M
'. ammonia in methanol. Concentrate the eluent and then further purify the product by _
hi gh-throughput mass guided chromatography. This procedure is repca‘t%m parallel for
examples 59-71.
30 I
: _Reqembinaﬁt chemistry compounds are characterized by liquid

‘chromatcgraphy/mass_spcc!roscppy.on— a Shimadzur.QP8000m. Exainpies 24-45 and 55-
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chromat ogr aphy. This pr ocedure is repeated in parall el 29 Septembap2@d 55- 58. .
Exanples 59-71 . 0 HO HZN &\~_O~0 RN N20 RC -" p N Heat
2:am no- ( 6- (1 - met hyl pi peri di n- 4-yl car bonyl ) - pyridine (200 pL of 0.5M

" sol uti Gio bidsim4si dine) to 55C then add R-acid chlorids rq;ol) heat for -
"2 hr. Concentrate the reaction m xture and t hen dllute V\nt(n

10% Aceti c

acid i and tha ol . (05 L d.the resulting
reacti gﬁ a'r.ﬁr% gﬁé ((5\? rtaecclzlftfly'x%m om 3 FB{CTi M - th%agﬂd'ﬁﬁw *wash the
col um 19490t smibzfchﬁmgdadaﬂdntlbeﬁmew&e sblh&nt@ﬂislﬁﬂ% ¥ flubrokcdc agi@imni a. i.n-

‘met hanol ntr Jhe.eluent. a then furt puri f roduct b '
-hi gh- thrag)eua?fg (b[/ OERFS nigd?é‘iﬂ’ﬂf'“"gﬂ'u%a E’ééé’l.yqf‘ qegé)repeat edyln |

par al |-gl arefrﬁfli with X dWaedcaemBOC ilcoluth (BRmOBbMIhickMC G Xt S0knf}@ERLYNDS are
cgagact zed by liquid._ chronatography/ mass spectroscopy.on a Shi madzu

??Qﬁ?)‘l B gradiantin 5 giie, wherospivenbd Is@venfEprosmdsaciun 03/ 084949

PCT/ USQRLeP SbR12 8t BIs: 089 wriblubRadilatiashaelnideC18 col um (nonochrom 3.

mcron, 2.5°x 25 cm using a 10-90% solvent B gradient in 4.5 mn., where '

' '-solvent ‘Ais 0.1 %trifluoroacetic acid in water and solvent Bis 0 1%

trifluoroacetic acid in acetonitrile. Exanples 46-54 and 59- 71 are run
with a MetacheniTM C18 col um (nmonochrom 5 micron, 4.6 x 50 cm using a &
10-80% solvent B gradient in 9 mn., where solvent Ais 0.1 %
trifluoroacetic acid in water and solvent Bis 0.08%trifiuoroacetic acid

in acetonitrile. 50 29 Septenber 2006 WD 03/084949 PCT/ US03/ 08435 24 -

N-[6{I-IVEthyI -0~ plperldln 4- \- NCii3 LCM5 Rf 2.871 min

'yl carbonyl )-pyndin-2- HN\ at 254 rim 2. 871 ylj - thlopheneé '(‘Nm'n at

190 nm nlfe amde s O 330 (I\/H)
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25 N-[6-(1-Methyl O piperidin-4- lu-cry ylearbonyl)28\8dptimbe?2086N LCVS
Rt 2.454m.n ylj- furan2am’de{ at 254 rim 2.454.00m'n at 190nmme .
314(Mr1)- 26. 2-Chloro-N-[6-(1 O nethyl-piperidin-4- , N-C yI carbonyl )

~at2 rim. 3.080

- pyri di QV(? 08 LCVMS Rf 3.080 min yl]-benzam de : 1
\ nin at 64rgi}9m me 0 358 (Ml). G 27 N[a(l-l\/mﬁﬂ’l’s&”“%ﬁbpendun 4-
N- CH, LCMSRf 2.448 mn ylcarbooyl) pynd|n2 NN\ at 254 rim 2.448
cyl]- any 3=amde O——njnat—1So-—rnm—nte—o0-3H4—MH—28 :
3,4-Di f SM(:tlh - N- CH, methyl-piperidin-4- N LCVS Rf 4A7
ylcarb nyI n ¥= F af 254 nm ve 389 J&_ ehzam de \ I (M+1) F 5
5.1 29 [Sep] 3%1 3)006 D3/ 0849- 19, PG/ 45'L%2§g@?§@7g'"|\ thyl- 0
pi per lon-_i ]i\#mp cﬂg_@f}g‘ ap. 890 A bonyl ) - pyndl el ) At 254
: X - amide 5 o 330 (M+1).
25 | N-[6-{1-Methyl- o
| piperidin-4- : N ' - N-CH,
ylcarbonyl)~pyndln-2- ' R N ' LCMS Rf2.454 min
 yi]- furan-2-amide D—( = al 254 nm, 2.454 |
o o min at 190 nm, ive |
e, : A (Mey
126 | 2-Chloro-N-[6-(1- _ o
. [ methyl~pipendm—4- R N~CH, '
ylcarbonyl)-pyridin-2- : N . 7] LCMS Rf3.080 min |
yl,]-benzamidc . N ¢ \ at 254 nm.3.080
; DR ) =/ : min at 190 nm, m/e
: 0 358 (M+1). .
R o
1 _—
Nf[ﬁ-( 1 —Methyl-- ' ,
pipendin-4- | * 1 LCMS Rf2.448 min |°
1 Ylcarbonyl)-pyridin-2- ‘| at254om, 2448 |
- | ¥1J- furan-3-amide min at 180 nm, m/e
: 314 (M+1).
~ 128 |3,4-Difluoro-N-{6:(1- < |
melhyl-piperidin—ét- . LCMS Rf4.47 min |.
ylcarbonyl)-pyridin-2- | 81254 am, mfe 360 |
yl}-benzamide . M#1).
-5



yl]-isonicotinamide M - min at 190 nm me 0 325( Mt )29 Sggfember 2006

2-Methyl -N-[6-(1- O nethyl-piperidin-4- N-cH,
yl J-Wenzamide N at 254 Mm 3.092 / mn at 190 nm nie

LEMS Rf 3.092 nmin

CHa O 3@Boyddisk) 31. 2-promo-N-[6-(1- 0 methyl)-yridi i3yl
NV. LOVS Rf 3.132 min P%T%@i’s“x
0 Br 402 (Ml).

nyl ) -pyridi - 2-
at 190nmnif e
{"=3",y N cH,

\' '/ at 254 nm 2:771 yl]-benzamde O mri

M = W~ |

dirn_ A4 v e
LI~

)
A%

yl]-benzam de &t
32 2-trifluoronetboxy-N= .0 ( nethyl-
pi pi peridin-4- H N\ ylcarbonyl)-pyridin-2- LCM5S R12. 771 nin
at 190 nm me 330 (M+l),

nm

chaonuvl) . nurid
DoAYy =P\

yl carbonyl)-pyridin-2 HN

car bo
3.132 nin
~[~ri

FF
i n-2 | N-CH,

33 2- FiUU%U-‘ N—[G-(l- —iret hyI 'pl_'JCI o A% Y : Y-
-LCV5 FT?. ?g@ ) Qﬂ% 2b4]m 2.669 yl J-isonicotinpmde N N\ m
me N 17 n‘gzlgl‘ 1). F LOVS R 3. 685(m Rt 54 nnl, 3.664 .
. Tpwpenrdin-a-= = ST / LCMS RI2.890 min {
. y]carbopyl)'fpyndlmz_- - N at 254 nm, 2.890
yl]-isonicotinamide N, p { min al 190 nm; mte |
' | \ . 325.(M+1).
. 130 ‘_2-_M_e1hylh~N-[6-('l-, _ o
: - | methyl-piperidin-4- N-CH, ' -
ylcarbonyl)-pyridin-2- H }\r 4 : LCMS RF 3.092 min |
| Yikbetizamide T N - at254 nm, 3.092 -
| Q’{O min al 190 nm, mfe |
- 338 (M+1).
31 | 2-Bromo-N-[6-(1- - o \
methyl-piperidin-4- ‘ : ‘ N-CH, o
y!ca‘rbony])‘npyddin-z' N H AR : | LCMS Rf 3.132 min |
yl]-benzamide ‘ - at 254 nm, 3.132
‘ / \ min at 150 nm, mie. |
0 402 (M+1).
: 8r
432 2flﬁﬂuoromclhoxy-N= |
: [6-(!;—mcthyl- .
 Piperdin.o. .LCMS.ﬁf27 fmin |
vicarbonvl)-pvridin-2- LCH f2.771 min |
“ ) min’at 190 nm, mle
' 330 (M+1),
N
33 | 2-Fluoro-N-[6-(1-. . . :
- methyl-piperidin-4- Q ' : '
o e ae i - N~CH, 't LCMS Rf 2.669 min
ylcarbonyl)-pyridin-2- el " | ot zsenm, 2600 |
{ yi}-isenicotinamide - = N-{ . .| min at 190 nm, mle.
Ny ./ = 343 (M#1).
F
"LCMS RI 3.665 min

n at 190 nm
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52 29 Sept enber 2006 -WD 03/084949 PCTI US03/ 08455 34 @@éﬂémb&mhoxy-
mn at 190 nm nfe N[6-(1-nethyl- 0 387 (M+1l)- piperidin-4-

yl carbonyl )-pyridin-2- H N y1J-benzani de N &\ 0 OCHa 35 :

2- Et hoxy- N-[6-(1- O nethyl -pi peridin-4- N-CH yl car bonyl) - pyr|d|n2 H N
5yJJ- beYARVBEH2\ N LOMS RF3.519nin \\' | 0 at 254 NWerRshiess)

mnat 190nmnfe O 367 (Mtl). CH 36 2-Phenoxy-N-[6-(1 nethyl-pi per|d|n 4-
Oyl caj BoryA-Chlpsor2-diethoRy- N N- CH3™ yIT- benzam de N gn tiBamimie- 1841 mn \
/O at P54 |MNH6-G-88Byl-0 nmin at 190 nm nhe 415 (M+ ). 3§ qm+1). 7

2- Met hoky- 3pigkeridined-N- [ 6- (1-jmethyl - 0 pi [ 4cn N. NCH3 H LCVS Rf
3.661 .n n |yladohgpphlidipyndi n-2- N a 66 yl']-benzgm de \ !
--0 mnf at {¥Ybentantité € - '

35 | 2-Ethoxy-N-{6-(I-

; i , - ) O M . . ) . . 5 . .
methyl-piperidin-4- - ‘ N-CH, 4
ylcarbonyl}-pyridin-2- S H N ' . R
‘yl}-benzamide VAR LCMS "Rf 3.519 min |

at254 nm, 3.520 |

S e . ° o o min at 130 nm, mie |
‘ . 367 (M+1).

136 '2_-«Phenoxy—N_[6_(1_
-methyl-piperidin-4- . e
ylearbonyl)-pyridin-2- —( ven,

K e H ) } T ‘. :
¥l]- benzamide ‘ N f LCMS Rf3.84tmin {
L N _ at254 nm, 3838 " [
. ° . t minat 190 nm, mie |

415 (M+1).

137 :Z-Mg:lhoxy—S-ch‘ldre-

N-[6-(1 -methyl- | S M | [
| piperidin4- | ST WA o
| piperidint- c N | Lems rraest min |

ylcarbonyl)-pyridin-2- | N ) | “at254nm, 3666 |-

| y]]:beszami(_ie min at 190 .nm, mie o

s | .
o - . 387 (M#1). -
H,C o
" |38 ’2—Methoxy—¢ a B o o
: methylsulfanyi-N-[6- ' Y . . _
{ (3-methylpiperidin-4- LCMS Rf3.683min |
{ ylcarbonyl)-pyridin-2- | at254:nm, 3.692 ’
1 ¥1)- benzamide | minat 190 nm, mle |
: ' 399 (M+1).




O.

387 (M).

erirdin-4- N-cE
. O CH3 53 29 Septenber 2006 - WD 03/ 084949 -
N[ 6- (1“'\%3%3194{” peridin 4 - - 0 - ylcarbonyl).

YPPin

H3C 38 2- Met hoxy-4 Frn'
yl carbonyl)-pytidin-2- H3C N yl)-
PCT/ US03/ 08455 39

-pyridin-2- NCH3 H N LCMVS

met hyl sul f any|29\Pgrembengdof 1 i

benzam de s e

A

Rf 3.381 mn ) 2,3- j= Nat 254 rim 3.381 Di hydr 5&28¥#Sn- 7-
mn at 490 Am—m-e—am-de-Q 0 365(M1) - 40 _2-Benzyl oxy-N-[6-(l- - o
met hyl ylé) riididin _~N= N§ CH3 yI carbonyl ) -pr-2 yl)-benzaniide Q LCVS
, m omn a nm ni e. .o\ - '
R 408,]67m M-t0-HrMetiwm 4. @89 90nm me. 1429 (Mk1). \-[/ 41
2- Pr - ogoxy NPF'Bd'("I“‘ 0 - nethyl -piperi di? ,_ghaB N Yl car bonyl )}-pyri di n- 2-
N LCVS |Rf 3;’:?’1‘%"'?“'}11’3’“‘1'“‘2' H_ LCMS Rf3381min |
- -2,3- - ! " at254nm,3.381 |
Dnhydrobenzofuran - . min at 190 nm, mfe |
| amide - Y, 0 365 (M+1).
|40 | 2-Benzyloxy-N-{6:(1- 9
- .methyl-piperidin-4- - N~CH,
ylcarbonyl)-pyndin-2- o H=¢ N s
Yil:benzamide Q_( = LCMS Rf 4:086 min |
***** & at254 nm,4.089 |
0 _ min al 180 nm, mfe. |
‘bi 429 (M+1).
41
2-Propoxy-N-[6-(1-
methyl-piperidin-4-
ylcarbonyl)-pyridin-2- |
, ¢ ‘ LCMS Rf3.811 min |
yij-benzamiide © at254 nm, 3.813
| rmin at 190 nm, mfe
381 (M+1).
| 42 | 2;2-Diftuoro-N-[6(1- | .
| methyl-piperidin-4- RN (e ) ‘
ylcal‘bonyl)-pyndm-z- 4 N~ | LCMS Rf3.531min |
yiF- ‘ ‘ o N-CH, a:t254 nm, 3.534 |
P . ] o, .0 o) < | min at 190 nm, mfe |
::1;;3:[-1 ,3jdioxole-4- , FXF 493 {M+1).
43 | 2-2-Methoxy- i
' ethoxy)—4—methoxy-N- ' - , - 1
[6-(I-methyl- " Ne * LCMS Rf3.552 min |
piperidin-4- <:? SN al 254 nm, 3.556 - )
ylcarbonyl)-pyridin-2- o i jé;?g":?) mie |
| y1}-benzamide ' ¢ g ‘ o
cHy
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yI} benzam de Q?lO 0O at 254 nm 3.813 0 mn at 190 nmg g&,te,ﬁ‘b&&boéwﬁl)

H3C 42 2;2-Difl

uoro-N-[6-(1 _

yl carbonyl) - pyndi n-2- N/ YI)

nmet hyl

=pi peridin 4- N

3,531 mn

N-CH3 at 254 nm 3.534 benzo[ 1; 3] di oxol e

4- 0X0 q, 9190 nm Ve F 403 (M+l). am de 43 Zg'(ﬁs hoxy
et hoxy) - ﬁn@’t" hoky-N- 0 x- cty [6-(1-methyl - LCVB Rf 3¢ %%mt 3. 556
pi peri di-n at-254 nm_ - nle ylcarbonyl)-pyridin-2- min at 190 90
nm 427 I\/H) yl]-benzam ge cry 54 29 Septerrber Y006 WO 03/ 084949
PCT/ usgs%szisMemxrszmfbxy-S bromo N-[G (l-nethylt 0 N-CH3 pi peri din-4-
Br H N [ Cvy MRIO-g-mathylmi n I carbonyl ) - pypidi nwZew, af - 254 am 3. 742
yi ] benyamni{deperidin-4 ni.n at {19 nm LCMS Rf3.742 min |
ylcarbonyl)-pyridin-2- N4 at 254 nm, 3.742 |
yl]-benzamide % min at 190 nm, m/e |
o 432 (M+1).
HE
145 | 2-(4,6-Dimethoxy- C'
| pyrimidin-2-yloxy)-N- G
f@““f“?"“;y I- "°°'0_(”\(N o | LCMS Rf3.428 min |
pipendind- |} = 3 n-c, | at254nm, 3425 |
ylcarbonyl)-pynidin-2- 0 4 N- min at 190 nm, mle |
yll-benzamide - . N rm\ 477 (M+1). -
‘ ‘_( ~
46 | 2-Ethoxy-N-{6-(1- - o
1 methyl-pipendin-4- : N-CH
ylcarbonyl)-pyridin-2- u N 3 :
yl]-nicotinamide == N ) LCMS RY 1.56 min
Q‘( - at 254 nm, m/e 368
N 0 - (M+1)..
v 0
(
CH,
47" | 2-Phenoxy-N-[6-(1-
methyl-piperidin-4-
ylcarbonyl)-pyridin-2- LCMS Rf 161 min |
yi}-nicotinamide -al 254 nm, mie 416 |
T (M), '
48 | 3-Acetyl-N-[6-(I- Sl

'{ amide

methyl-piperidin-4-
ylcarbonyl)-pyridin-2-
yi]-thlazohdlne—4-

LCMS Rf 1.23'min |
at 254 nim, m/e 376
(M+1).
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432 (MF1).

[ 6- (1- et hyl -
y!] - bengemiggeH o

H3C 45 2- (4, 6 D| met hoxy- pyr| m di n- 2- yI oxyggg\gptgg,gergooe

H3CO /

~)N o.LCVS R13. 428ma  pi pprpdi n-4- at
Icarbon 1 din-2- N{-NcH, YY) Py~ 0 Nmn at 190 am me
46 2-Ethoxy-N-[6-(1 o I 4- N
yl carbonyl)-pyridin-2- N N yl]-nicotinamde r \ L%P%ﬁﬂ%g:g‘g“‘

met hy

254 am 3. 425.
477 (M#1).
CH3

/ - at
254 nmp.mpe 368 N O (Mrl)y O CH3 47 2-Phenoxy- N[ 6- (I . '
met hyl 4pi peridin-4- 0 Q NCH3 ylcarbonyl)-pyridi{n-2- o HNL Rt 1.61
mn  yillen gpp,énggmfg@;}y at 254 am me 416 O (MFl). 48 3-Acetyl -N-[6-(I-
H CHral ymam efi di n-4- @ |yl cgrbgayl)-pyndi n-2- LCVS 1.23 mn
'yl ] -thitazo] ;g {ae; f N O O IN CsF3 at 254 A( WAL BliCus reIBdG, (IM 1) .
) y]carbony!) pyridin-2- ‘ H . . at 254 nm, mle 432 | -
- yl}-nicotinamide ;q A N (1),
=/ Y5
50 | 22,22 £ r
" | Trifluoroethoxy)-5- 21-1.- o
:  methoxy-N-{6-(1- o . nd M| oms Retgomin |
- | methyl-piperidin-4- Hoo N reindhinliacul |
. yicarbony!)-pyiidin-2- | Q_‘N -/ . o e A9,
yI}- benzaritide - o e

51

| piperidin-4-

' yl]-benzamide

LM‘elhoxf—G-methy] -
N—[G’( 1 —methyl -

ylcarbonyl)-pyridin-2- |

LCMS Rf1.50min |
at 254 nm.mfe 367 |
(M+1). i

| N-[6-(1-methyl-

4-Methoxycarbonyl-

piperidin-4-

ylcarbonyl)—pyntfxn-2- “HC
- | ¥l}-benzamide :

LCMS Rf 1.53 min.
’ al 254 nm,m/e 381 |
. (M+1).
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55. 29 Septenber 2006 WO 03/ 084949 PCT/ US03/ 08455 49 @-W@@Dﬂ&nyl -N
[6-(1-nmethyl-. o pipeiidin-4 NNCH3 LCM5 Rf 1.59 mn s JNC at 254 nm nle
432 ylcarbonyl)-pyridin-Z- N Hyl)-nicotinanmide M4 O 50 2-(2,2,2- F F

Trifl uor hoxy)-5- F a methoxy N[6-(1- NNCH3 N L - X2 mn

net hyl 5\9%@!“.%%?%%4 N\ at 254 nm me 451 vylcar bo%\//F -p;sl'(gjf“ In-2- / \ -
(Mt1l) yl]-. benzam de o H3C O 51 2- Met hoxy-6-nethyl N46- (1-nethyl- O N CH
-3 pi pepidin-4.-CH Nyl carbonyl )-pyndi-A-2—3—N-<-A—LCMS—RF—1-50 jbn

yl | -benkanifde (\" / at 254|nmme 367 o (M-11l. 5@ 4-Methoxycarjponyl
N-[ 6- (. L5hdtif-C-Methgnvs Rf 4. 53 nin  piperi di

384 ylEbar qoineridingyai din 2f NC- Q. N
ylcarbonyl)-pyridin-2- | . <>_\(
yil-. o _
Cyclobutylformamide

eridind7 0{}~-0 NN at 254 nmnm e

yl']1 hensari 48 min |
s - at 254 nmm/e 301
N-CH, {M+1).

154 | 2-(2-Chloro-1,1,2-
i | uifluoroethoxy)-N-[6- |
(1-methyl-piperidin-4-
ylcarbonyl)-pyndin-2-
yl}-benzamide

LCMS Rf1.64min |
at 254 nm, mfe 455 §
(M+1). ‘-

55 | N-[6-(1-Methyl-
pipernidin-4- _
ylcarbonyl)-pyndin-2-

yi}-butanamide '

| LCMS Rf2.23min |
at 254 nm, mfe 290 |
(S E

156 | N-[6-¢t-methyl-

iy, | oMS Ri423min |
ovridin . LCMS Rf4.23min |
i};?fb.on}’]) pyridin-2 : | at254 om, mie 330 | .
cyclohexylformamide (M+1)

57 |'N-[6-(1-Methyl-
_piperidin-4-
ylcarbonyl)-pyridin-2-
| yi}-3-phenyi-

| propanamide .

LCMS Rf 4.86 rin
{ at254 pm, mfe 352 |.
{1 '
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L-L 56. 29 Septenber 2006 WO 03/ 084949 PCT/ US03/ 08 455 §@pdhb6rfdogMet hyl

pi peri di n-
301 VYlI-

trifluokRpisRenyy -N[6- C-{

1.64 mn

0 55 N-[6-(I-Methyl- O piper onyl- j INCH

4- N LCMB Rf 131 min
O N-CH3 (M+1)

yl carbonyl) - pyri di n- 2-

yl carbonyl)-pyridin-2- 0 -
Cycl obut yl formam de O - 54 2-(2-Chloro-1,1,2- F
Ft (I-nethyl-piperidin-4- F~(0O N NeH* LCVS Rf -

at 254 nmm e

r at 254 nm me 455FCKYPIBENzam de (MH1).

yl carbonyQ@ pyridin-2- H LCMVS
H33CO 56 N-[O- (I

H N LOVS Rf

Rf 2. 23 mnd) anam-de-N-at 254.nm e 290 _yl]l-but (M+1):
met hyl - iperidin-4-. N-CH3 vylcarbonyl)-pyridin-2- HN  LCVMS Rt  4.23
nn Vvl ]5%~N2é%‘l)'l_§5}2$°$_r{%ﬂfe 330 cycloheayl frermanide 0 tM}) 57 1~
N- ( 6- (‘1 Met YIPIPERPInG pef i di n-4- N-C yHcarioiy ) ~pyridisn;2:
4.86 nin DF%‘-“BQ'}WQWW@“‘ F A atf 28 M me352 | 254 am ,;,F; 360
_ yl]-benzamide ' Q_( \ (Me1).
X |

159

' 2-Chioro-N-[6-(1-
| methyl-piperidin-4-
“ylcarbonyl)-pyridin-2-
yl}-benzamide

N~CH,
i n Ay

'(M+1_)_

LCMS Rf1.47 mia |
at 254 nmmle 357 {

60

2,5-Difluoio-N-[6-(1-
methyl-piperidin-4-
ylcarbonyl)-pyridin-2-
yl]-bcnza_mide '

(M+1). .

LCMS Rf1.52min |
1 at 254 nm, m/e 359 ‘f

lei

3.4-Difluoro-N-{6-(1~
methyb-piperidin-4-

- ylcarbonyl)-pyridin-2- -
yl}-benzamide

(1),

LCMS Ri1.S4min |-
_al 254 nm, mle 359 |

|62

- ﬂuom.-N—[ié'-('-l-
"| methyl-piperidin-4-

" yl}-benzamide

2-Trifluoromethyl-4-

ylcarbonyl)-pyridin-2-

| LCMS Rf1.57 min. .|
1 at 254 nm, mie 409 {

. *‘%Mﬂ ).
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propanam de o (Mtl) 57 29 Séptenber 2006 WO (13/08- 1Z8SpCMihBs(@B0E845 58
2,6-Difluoro-N-[6-(1- O nethyl-piperidin-4- NNCH LCVS Rf 4.05 min

yI car bonyl) - pyr|d|n 2- FHN\ at 254 nm me 360 vyl]- benzam de N (M+1).
(c/ 0 F 59 "' 2-Chloro-N-[6 (1 methyl-piperidin4d:- O N-CH

yl car bo?ﬁ‘ﬁﬂ‘}mﬁ M din-2- HNLOVB Rf 1.47 min yJJ_ benzﬁﬁT’H%"Ws‘&f 254 nm e
357 \ / o (M1l) cl 60 2,5-Difluoro-N-(6-(1- O nethyl-piperidin-4- N CHI

yl car bonyl.) y-benzam de N at 254 rim me

-pyridin-2- FNLCVS Rf 1.52 nin

359 O (Mk1)- 61 3,4-Difluofo-N-[6-(1- O . rmethyl-biperidin4- IN;-I-CH
yl car borfal ) 2giwardion- 2- H-N}\ |- LCMS Rf B, 54~ n ] -benzanmide If N at 254
rim mie 33&iffuoponidtddIN-[6- 62 2 Trj =@ Ff LGMIR) BF H6Nn 6-(1 HQ .
- net hyl -jpi pgKl-diethylpiptlidih-4L CVS yl car bonﬁuﬁ‘; Bt P21 p N at 254
“rim mle 4Q9lcarbonyl)-pyridin-2- : ; ,
- yll-benzamide
164 |2,3,4-Trifluoro-N-[6-
(t-methyl-piperidin-4- | :
ylcarbonyl}pyndm—l’- | | LEMS Rf 1.57 min. |
‘yi]’benzamxde v al 254 nm, mfe 377
' (M),
65 | 2,4,5-Trifluoro-N-[6- o
(I-methyl-piperidin-4- { -~ » N-CH, : -
1 ylcarbonyl)-pyridin-2- f H A\ LCMS Rf 1.56 min |
-yl]-benzamide - . A . at 254 nm, mie 377 |
_ : ' 0 (M+1).
. F
67 | 3-Chloro-N-[6-(1~
- | methyl-piperidin-4-
ylcarbonyl)-pyridin-2- LCMS Rf 1.67 min
y1]- thiophene-2-  at 254 am,mle 363 |
amide ‘ (M+1). -
168 | 2,6-Dichloro-N-[6-(1- |
- | methyl-pipendin-4-
ylcarbonyl)-pyridin-2- LEMS Rf157 min |
y]]—benzamlde a1 254 nmm/fe 391
R (M),



yl ] -benzam'de FF F CH .. Mrl): 58 . 1lb, 29 Septenber8Bpemhab200% 084949
PCT/'USO3/08155 63 2-Fluoro-6- jM /~ trifluoromethyl-N-[6- -( , N-CH iCM5
Rf 1.60 mn “at 254 nm me 409 (1-nethyl-piperidi4F N

yI carbo m2- (Mrl). y yl]-benzanmide \ F F F 64
.3, 4- Tﬂ‘%?’%{%éjw[es (1-met hyl - pi peri di n-4- N-CH3 1 RGBSR n- 2= N=J

-y - pyrr v LCMS Rf 1.57 mn. yllfienzam.de .F N at 254 nm nfe 377 -Q0 O

(MH1) - FF—$5-2,4;5-Trifluoro-Nf6- 0 (l-nethyl-piperidin-4- N CH3
ylcarbcnl ridin-2- F NNLCMS Rf 1 56 mn yl'l- Henzani de F at 254 am me
377 (Mlﬁyg. 2, w-%- Chl oro-N-[6-(1- O l|9er|di n-4- N-CH B

yl car bgny! ) iflpremet-NNONLOVE Rf 1. g "fc Hi ophene-2- at}254 nmnie

363 arfi de| {1-Bethypineriding-, 68 b 0- N-[ 6- (-1GMS Ri1.67 min |
1 ylcarbonyl)-pyridin-2- . at 254 nm. mfe 409
e X . | |

yl]-benzamide . (M=1).
; 70 | N-[6-(1-methyl- Ik o - , -
‘piperidin-4- : - _ . MN-CH, | _
T -yicarbonyl)-pyridin-2- H N - - LCMS Rf 3.06 min
B yl)- Ylys | N /,__,\' . T at 254 nmymie 315 |
. ' Q—‘ ' " (M1 _

i Cyglgpcntylfonnamxde

71 [ N[6-(1-Methyl- . o o ;- | | :.
piperidin-4- ' N AR
ylcarbonyl)-pyridin-2- N N_C - LCMS RI2ZSminat |

o . - .

254 fim, mfe 324.

yl}-nicotinamide : O—-( : 1 254 nm;
: o - N o ' (M+1).

- Preparations

I Et3NIpyrrohdme

oxatyl ‘chla_f.i'de THF

-

THF 2. Crystalltzaﬂon from )

cyclohexane

Sl 80 R




-t

met hyl

- pi peridin:4- N CH3.

yl carbonyl ) -pyridin-2- ci 20 Sept@MBeRioos: 57 m n

yll-benzam de at 254.nmnfe 391 ct 59 29 Septenber 2006 WO 03/084949
PCT/ US03/ 094i S 69 2-Fluoro=4- 0 NCU3 trifluoronmethyl-N[6-. N ‘

(1-met hyl -
\ at 254 ﬂr??

piperidin-4- N-CH3 ylcartionyl)-Pyndin-2- NN 6CM5S Rf 3.06 mn
25,4 nmme 315 bMdakyt-ddpemidin-bihesbingB-piparidine 71 N-[6- (1 -Methyl - g

pi peridin-4- N-CH3 vyl carbonyl)-pyri di n- 2- Nt~-(N\ LCMS Rf 2.5 mn at

@1,\(%11(3%&5?6% mE\éO &%3"8#%%#&? %Sll anr‘;%t | frl ngl on f. I’;)

yi)-ni.cot ma
Et 3N/ pyrroli 3?%89

cy ct ohexaseboklypiggriditre HCH (10lg, (13056 mol) in THF (JOOmL) in the presence of a catalytic

5

10

15

20

25

‘30

35

amount of DMF (0.1 mL) at room temperature. Stir for 1 hr. and then heat the mixture at '_
reflux until gas emission stops (zbout 1 hr.). Cool thé white _suspenr;-ion to 5°C and add a
é.olution of i:yrrolidine (7.92 g,0.111 mol) and triethylamine (16.9g, 0.167 mcl)

dropwise over 30 mm at a temperature between S and [3°C. Stir the suspcnsnon for 30°
min. at 10°C and then warm to room temperature. Quench the reaction mixture by adding

30% NaOH (20 mL, 0.2 mol)} and water (10 mL). Deécant the aqueous layer and extract

with THF-(200 mL). Combine the organic layers, dry over Na,COs, and evaporate under -

vacuum at 40°C. Solubilize the resulting oil in cyclohexane (260 mL) Evaporate under
reduced pressure at 40°C to give a white solid (11 g). Heat the whztc solid (11 g) under
reflux.in. cyclohexane (50 mlL)-untill completcly dissolved. Cool the solutmn to room
temperature and stir at room temperature for 2 hr, Filter the suspension wash-the: cryslals

with ¢yclohexane (]0 mL) Drythe whlle crystals under reduced pressure at 40°C 10

. provide the title mtermedlate (7.76 g, 5% ylcld)

8. 2'—Br0m0~6-:( }-methylpiperidin¥4~y]carb0nyl)—pyridine

5)6I’Id|l’l4 F. Ni_\ LCM5S Rf 1.67 min ylcarbonyl)-pyridin-2- F

14 409 yi]-benzamide F F o (Mrl). 70 NPCBUSH#EShyl - Q

YI F at

Add a soluuon of n-butyllithium (l 9M n n-hexane, 4 ml, 7 6 mmol) 1oa solution‘-

of 2 6-dibromopyridine (1.81 g, 7.64 mmol) in MTBE (20 mL) dropwxsc under nitrogén,

_-over 20 min., maintaining the temperaturc between 72 and -67°C. " Stir t_he yellow-

heterogeneous solution at ~70°C for 20 min. to provide a green homogeneous solufion.

_ Add a solution of 1-methyl-4-(pyrrolidin-1-yl-carbonyl)piperidine (1 £, 5.09‘mmol) iri 10

ml MTBE dropwise over 20 min., mamtammg the tcmperature beiow ~69°C. Stir the

yellow mixture-at —75°C for 1 hr. Qucnch the rcacuon mixturé w:th a saturated so[utmn

‘of ammonium chloride (5 mL) between 0 and 10°C. Acidify the mixture to pH 2 with '

fuming HC1 (2 mL). Extract the organic layer. Wash the aqueous phase with MTBE (50
mL), make the aqueous layer basic with a solution of 30% NaOH, and extract with éthyl
acetate (2 x 50.mL). Combine the organic layers, dry over MgSOq, and concentrate under

reduced pressure at 40°C to provide the title intermediate as an oil (1.23 g, 85% yield).

* The compounds of this invention are-useful. for increasing activation of the 5-HTy¢

receptor. An increase in the activation of the 5-HTir is useful for treating a variety of
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1-Met hyl - 4-(pyrrolidin-I-yl-carbonyl)-piperidine Add oxalyl chloride (5 08 -
~nmL, 0.058 nol) dropwi se to a suspension of |-nmethyl- 4-car boxypl peri di ne
HCl (10 P mol) in THE (10OM) inthe presence of ALic 5 anount -
of DMWF ?go%oé) roomtenperature. Stir for | hr. ‘?J’”ﬁ%f ‘eat t he

m xture . at .ref S .em,ssion, sto about . Cool the white

SuspensiEHdeE ™ E'eﬁé'ﬁ‘ae%taa%edé%ﬂtﬁtaatﬁ QT Ft"awféefe‘fm g 0.1 11 mol)-

and tri ehdishRE. Remigraific Qcagach& Mad UTS’H’)atendNﬁM(BﬁﬁO@V!&hoﬁ&l'amglhat a .
t enper at ur e, bet ween Stir the sus; en5|on for 30  min.-.at 70C and

t hen \A/a’?‘i’ft"EBC‘W%‘rﬁct"é"r‘r‘Béf’g gm(jﬁ‘éﬂ&?f and vglamer T8 AemenctaediaRse 8fidi ng 10

3098\ OHné 28mpBundDefAhdTBredenpintentioh AT the LRatelt of RAEAME, thiiPaRfYeOLIMAl ayer and
extract wtﬁduTHE-(-é;%]g m.)._ Conbi ne the: or anlgig Ia erg ﬁkgry over Na2C(B,

and %evalgdieat-BTurersptor subtpg waa detamanedsol hgisbility of fttwenrreym'sm ffjsoil in
cycl Ohei%@é}.goﬁ Zﬂﬁn@wthe E\tﬁl?p%&b%r WAdHTe wz{sgﬁé-.t‘éxﬁgd 85&nhi §‘s Rhcrftidfif 0 -gi ve.a

white sol the white soli “reflux.in
cycl oheNah@a(ﬂégf ttﬁLfofﬁtdWHSQf(#mﬁ{aépew5eﬁcséﬁﬂtwé‘mmﬂ/$49\-e90§tﬂ3ut ion to room
15 tenpg hajdire and stir at roomtenperature for 2 hr. Filter the suspension
wash the crystals wth cyclohexane (10 m.) _ Dry the white crystals under
reduced pressure at 40C. to provide the title internediate (7.76 g, 75%
(1 met hyl pi peridi n-4-yl carbonyl)-pyridine 20 Add a-
Mﬂm or Ehium (1.9M in n-hexane, 4. ntl, 7.6 mol) to a .
soI ut i-on oTM@ﬁﬁmchsMeoﬁmmaredd‘rmu@ﬂsf@lcdg,tk 7cch‘1(mmﬁh)ted wnMﬁBlEu(nﬂﬂ m.)
dropwi s nder enperature between

1tro n

P et Bkl dehbRER wniehire ol B 1o FHoRAGulY, DkhelcBfls LERDE! 2L LTS bet
t 0 pr owadBedawigfeasith flospigertedlcdsaling $wiped HomAtelciusodishes 4136 ﬁinL
| -nethy r.,rol.i di .n- | -.car.baon 5.09 . in 10 nL

MIBE: QeSS S et ered et Kt S0 edohs nieen 400 60C. st i | he
ye|1|50wm>pt:umevaatesusz>5€dd‘deltzhht«;;f:ﬁ}temtrntslbemrqwmwnnﬂnm l]!)lLE’G Wat!(i) tg: a d f
sat ur at nmoni u or. and 1 Aci di y
he B aCeS th ERA) Gng RO ep W Siabis Pt THRLYSHE BERT o | aver |
Wash th&bs%qwaﬂjdﬁe:ﬂﬂilﬁﬁaj 200 x WFHS diriec3@e 4qﬁ-t)),pclla|}§£gdﬂﬁg1ﬁiﬂmu‘6h| ayer basic
with a.sol t|o 30% NaCH, and_extr act WIE_%% %ﬁggacefta? e (2 x SOn)_

Conbi né""’f‘ﬁ SBF n| e pupegplent was coliceled et %under reduced
pressur:ﬁnates AQEC, 11 resulihigipRRet WA whablidd@ntfnaEeIBAN B wih m.m:padd (1.23 g, 85%:

i
y % “resuspended in a final buffer containing 50 rnM Tris HCI and 0.5 mM EDTA pH ¥ 4 at

23°C. Membrane preparations were kept on ice and utilized within two heurs for the .

rad:ohgand bmdmg assays. Protem concentrations were determined by the method of

Bradford Anal. .chhem 72:248-254, 1976.

25 Radlohgand Bmdmg -
A‘ ‘ [’H] 5-HT bmdmg was performed usmg slight modifi ications of the S-HT.D assay - .

condmons reported by Hemck-Davxs and Titeler (/. Neurochem., 50 1624-1631, 1988)
with lhe omission of masking ligands. Radlolu_,and binding studies were achieved at-
. 37°C in a total volume of 250 uL of buffer (50 mM Tris, 10 mM MgCig , 0.2 mM EDTA
30- 10 pM pargyime 0.1% ascorbate, pH 7.4 at 37°C) in 96 well microtiter platcs Saturatlon
| _ studies were conducted-using [’H] 5-HT at 12 different concentrations ranging from. 0.5
M to 100 nM, Diep]acement studies were performed using 4.5-5.5 nM [*H] 5-HT. The
binding pro‘sﬁ le of drugs in cempétition experiments was accomplished uéing 6-12 '

concentrations of compound. Incubation times were 30 minutes for both s_aturation'end
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The conpewnds of this invention are useful for increasi®hSepiemberadliObn of the
5-HTu: 35 receptor. An increase in the activation of the 5-HT1F is useful.
for treating a variety of 61 29 Septenber 2006 WO 03/ 084949 PCT/ US03/ 0841
di sorders whi ch have been |inked to decreased neurotransm s§ion of

ser ot oni WO*"%i¥tal s, e.g., nmigraine headaches. See UPSI/USE{8H No.
5,708,008 denonstrating the nexus between activation of the 5-HT1F

1 ecept ordiggeminyptadinebasatbunde it trvastizations which dsferminh@ epuiifpounds of t he
present yiMieNbh@lodsN No

. f.pigeaine. thei ility to bind 5 to
the 5-HT1r receptor suﬂ%ﬁ%@g%ngﬁggagflﬁnﬁnﬁgﬁhﬁ“ 'gsa't'ﬁffﬂ@"t}‘éfs’l_t&%e conpounds of
thi s i Abedog e intialed hyltieeddiien & 34T Fnesivemt lamogeabites §E0-MBsg)ndas ur ed

i ! nicoddiion & 5 , sggravsured
- 75" Aaaary Voo R sellp o4 380ey B Gaa 0 DB SRR AR Coar ot on ne

-

i Tr afies fillersarsipg 4§ Beohdélr@eih Harenef (Rdiberstuing MDE| Subsdgiérasfilesd @eewi t h t he
human  5- Erecept ar .sequen iLh re grow.to 100%p.conl uency: . The
cel |'s were e%jgﬁsg%r}%%wgguﬁc?ﬁls}ugﬁgéé 5'55]‘??=é’$£‘3;45"’é%i(r0?e8“°§@f‘3ped fromthe

" cul t ur e piiicatiem Vil @nbinthg 2.6 hilCReadbb sfe pheRpke Faldtonf €Apshdsal i ne, - and _
centrifuged at.. 200 x for.5 m nutes .. 15 The pellet was resuspended
~ in 2.5 '%"“f’_‘"f‘%’e“-’aégreag’ﬁqo s rg%k‘“t"ébg%r%ﬂ%%ﬁ éq“m‘","“ﬁﬂmr‘.c&“'&?f- 23 C, 5 M

EDEA) afite meg@mf‘zfe.mm%bhﬁmz y%ﬂﬁ@n?ad-&mngsisoemaind_ alamfle Wals S
su guent entrifuged a X Qr 5 mnutes at 4C to pellet |arge
fr aZﬁenPEa"%%;f’ E%“"‘Wéﬁ“’ég“&ﬁ‘séi‘fd?“&g&eﬁrﬂ%@sgﬂbaé'ﬁﬁa'ﬁ&‘h‘fcuﬁla@dc‘tﬂw‘émped and - -

centrif ugﬁ!iﬁ@ﬂﬁ&ﬁ}emain GallsQOHZ 0105 dhitls Q&redlondied TR, \Féﬁﬁb'lﬂi{ljg‘lﬂe pel | et was -
washed g:g%:ﬂe i-n ice-cold Tris wash buffer and. 20 resuspended in a final

buf f er "HieiFastiampieriear flyrmanel- 823090 IOBTIR73p LAl expegiment® 3C. Menbr ane
pr epar abieRperiv@ied ikeplicAd) Réprestiistivelcbinpdibs ¥e thdpisdnV\Rvhitidh SvefeOr t he

- radi ol | ang_ bi nd_{y_ng assays. Protein concentrations were determned by the.
Brhadt be

~-method BT _ o
* Bi nth ngdeskAdl abovelTasbNékagle 1S o 854 MhdBIEqlia kD 800SIN I blerdiRdi f i cati ons.- of the
- .5-HTID assayg‘&coﬁ?ggi tions reported by Herrick-Davis and Titeler (J. .

afriniy for g [EREfeceptypasyugsigeiby thg pecedime Radi ol i gand

Neur oc h&ffecy prosgr anvepgenave I§i's Af lessdhas ar saiable 190 nvhskivelg | i gands.

Radi ol i @anrcrditidi difhodinei 6viINE @mpehide %aGnas K; oF1&Gs idndr &cgfa% vol ume of :250
pL of buffer (50 MM Tris, 10 MM MgCl 2 , 02 mM EDTA, 30 10 pM pargyline, 0.1
% ascor ; pH 7.4 at 37 in we mcrotiter plates. . Saturation

g ’E"g 37C) in 96 I m [ I S i '

20 Selectivity forthe 5-HT;¢ receptor

Compounds. of the prevent invention afc 'relatively selective for- the 5-HTi¢
Feceptor, paniculér!y in comparison to other 5-HT receptor subtypes, speciﬁﬁally other _
" receptors in the 5-HT, subclass, as for exa-mf)lc;, but without limitation, the 5-HT\4, ‘ _
" 5-HTys, 5-HT;p, and S-HT.E receptor subtypes. Affinity for these othe; receptor. s_ubty‘pes_.‘ o
25 an readily be determined by slight modiﬁcatioq of the above described mdié]igénd L
- receplor binding assays using cells transfected with the desired receptor subtype m place-
of cells transfected with the S-HT;F receptor subtype. The binding affinities of |
_ re;}resen;alivc compounds.of the presiént invention were determined by suchi assays and :
. were found to be selective for the 5-HT s receptor; that is the a‘{ﬁhities' of the compounds. ‘
30 for the 5-HTy receptor were o_ri the whole, higﬁcr than for other reci;pl&:‘zat')typés, o

 particular for the'5-HT,p and 5-HTyp, receptor subtypes:
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st udi es were conducted using [3H 5-HT at 12 differ ent226aptenbeadd@ns
ranging fronr.0.5: nMto 100 nM Displacenent studies were perforned using
4.5-5.5 nM[3H 5-HT..The binding profile of drugs in conpetition '
experi Ny oddgp acconpl i shed using 6-12 concentrati opag% ﬁlggpound.

I ncubation tines were 30 m nutes for both saturation ancf ¥4 Sept enber .
2006 WD 03/084949 PCT/ US03/ 08455 displ acenent studi es based upon initial

i nvestigations which determ ned equilibrium binding conditions. Nonspecific
bi ndi ngMeasreeht sRRAMP fdrgtigy esence of 10 pM5-HT.. Binding was initiated -
by the additjon of 50 %L menpr.ane honogenates (10- 20.%). The reactjon was
termnated HY® YAJERPTER PY Rel-isinghanle st JY QBH4RRL thess-HiBrreseptopishy | enei ni ne) .
5 filt efufictibhhiBcdhBRd B AB0RbwiRak Imcgl%]géﬂ%gﬁé aﬂiﬁ@:gfr%?&ﬁ- Hofld. M) -

Subsequently, filters were washe or seconds wth ice col d.bﬁffer (50
MM Tt i sSeERtynergigdmesitodphibicforskglip aimulptgd cpMEaseducterpimNIEBE3 edist ai ning 2.5 nl

Readi - Saligfel (B8 GRARR 5-A r&lhO A dthia® Bibiase LARIIGIEE L¥ks Sijeasured using .
a Beckman IfS' SO00TA qullﬁir_d cé‘c?nt_ﬁ%? Eé_‘t chnasggéﬁr%tg?%dé{aﬁ%%g ‘fsglrgrgncy of :
count i ndpndprdtapiqgesHA mpximabeffcbe poldeied 15 sG0GMInBIANE Agis dakanines. 10

anal yzeg, by - S35 S| i regressi.on angl ysis (Accufit and
Acc ugoﬁ%, & Eﬁlggle}' ;mgglf' ?\ﬁlxgirhifcg%ﬁglg%dﬁ r@gh '%‘g’g‘aﬂf &felc@% (é{fﬁﬂ@g’g\(ﬁer e converted
to K, wegEregeinlibiting. Nt ethaiG@ha ag-sepusdt LeWenthak, et BL otrbesmiPpa offdeot ,

22:4309 ALl e [ r erfarned in triplicate. .-

Re ;)1 r%gs_ ?Er’f?éo? ?I\éc%%%%%oc{ t“}?’l (ﬁgc%?ﬁﬁ‘f’eé%%géaﬁ%i Iﬁegrﬂ'fl 8}‘? d 9@?‘-"8‘:"—5'—"9?‘& nt-to have’

hi gh afthéreinty forthe-5=HT] F receprar as neasured by the procedure 15
descri bed above, as for exanple K 's of less than or equal to 300 nM_
Preferred .- conpounds of the present invention have. K;'s of |ess than or
ﬁqu_al to iO@u:‘riaMS-W?’&Eeptdﬁﬁfaﬁsf&ﬂi&fIfﬂlﬁgocen%\)ﬂ@ﬁizﬂgﬁés& ;lg-,pa; fgjnq?!g pfgggrpgﬁndz - -
avi ng--a.K...of _less t} or_equal_to 50 nM 20 Selectivity for the 5-HT,r
recep?é:?m&tm%ﬁhgécs 3f4|§? golipe éﬁ?k\"ﬁV&?t‘P‘B’l'?a‘ﬁ’i’ E“PMIEMai%WyseI ective for
t hd55- tfidophyltiC epindd HEPES {(4-C1hyakdiyelhil| AQPasdiseethah Quidddiicidrdid feceptor. -
subtypqa,“gﬁgemlf|_(c§al,‘)0y,.ot_her,_ Jr;{’ecﬁtg})éggs in the 5-HI, subclass, as for
exanpl €, AR SR TR ER 381 S hE O - Pmgalose-effagreyvesgvarerthgn and 5- HTI E

7 recg_p'It @o%mtgawﬁﬁdmgxs Hifﬁidn?’ﬁﬁdﬁ&orkbﬁ&?ﬁ@“ﬂwug,ﬁ?ﬁﬂﬁ@imx%bm&}é Ay Zg gan '
readi | et e ne [ -nodi fi.cati on of the above deScri be

r adi’ ol ¥'&a‘ﬁ8'"°? 8@@&“8&" §%®%§"§§WY£? Frlis eerq igcybated derdgt ed wi t h-t he

desi r edddieSRPI ®inirfikddtay PEC, fLRIGC eFheGhedifth hfas hepied Sid Geredkddh wde 5-HT, v

re;z‘gpt_or. sutgt)ylt])e. The hinding affinities o o .
R stopped by'the-addition of 160 mM HCI.. To demonstrate competitive antagonism, a .

~ dose-response curve for 5-HT was.mieasured in parallel, using a fixed dose of -
methiothepin (0.32_ M), Thé‘-plagesr were stored at 4°C for 15 minutes and then
centrifuged for 5 minutes at 500 x gfo_ peliet cellular debris, and the supematant was
" aliguoted and stored at -20°C.béforé assessmert of cAMP formation by‘_" - )

. 25, madioimmunoassay (cAMP radioimmunoassay kit; Advanced Magnetics, Cambridge,
' MA) Radioactivity was quantiﬁed using a Packard COBRA Auto Gamma coun‘te;i",
'eqinipped with data reduction sofiware. Reépresentative coﬁipbﬁn‘ds of the present -
invént_ion were tested and found 1o be agonists of the 5-HTy¢ receptor in-the cAMP assay
, described above. ) : - _ | i . .
30 |

Protein extravasation assay .

The following test was performed to determine the ability of- -éompounds‘ of the
- present invention to inhibit protein ex-trava_sation; which test is also a functional ‘aééay for

the neuronal mechanism of migraine.
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representative conpounds-of the-present invention wer &9dkapienhai@806y . such
assays and were found to be selective for the 5-HTir receptor; that is the
affinities of the. conpounds. 30 for the 54HT, r receptor were on the

whol e, her than for other receptor subtypes, particular for the' S-HI, B

and 5- HF‘% Y&t or subtypes, 63 . 29 Septenber 2006 PORYBHSB4049
PCT/ US03/ 0845.5 Measurenment of cAMP formation As was reported by R L.
Wi nshank, et at, W93/14201, the 5-HTIF receptor is functionally coupled

to a Gprot ehg}laﬂ%?g%@éﬁﬁ\@g Qi\(s ¢mf- ldrk){lngj llgl ?fr&%%hpcs% 5 serotonergic

drugs to inhibit orskolln st duction in N H3T3 cells
t r ansf e &eledatofas (22525 ) meﬁmsé@emdomth sAdnenyﬂeatobarbyai linteperitonealy t y vias

determ ﬂﬁqﬂ mpg chi eved by
" serotonrn. %ﬁﬁ%s,ﬁ %gl%%gmefgy‘%g;n'ﬁf‘w él ng haﬁ' ?ﬁﬁ@?iﬁon of a test
conpdunthstoymering \’-maxﬁenwsc&bﬁr@ctatamﬁlnmefoermm mgnan fpenmenpigs.nhi bition. N
. -Adham R.L, V\élnsh £ ceedi f the . 10 o
Nat i onaF&}f%?feasmP Peggitaelr‘ciﬁa 5 ETISR @@'rﬁg%'a@@gﬁ(ﬂesl‘ﬁﬁﬁggi d-the references
cited thneghiin. sku!! (6ParhipoBeriaBy HT) :incre@:mpt iarerattl!s'&tnafsetthe:dpd\dldﬂaﬁfﬂ cells
(estlmat%dz m', f m one 0|nt etition Tudies l.I mg of
proieir] \hg?"é’ S%Tﬂ]béf@ “rf"“ﬂ%mgsgﬂ dlﬂ%"ef FABISH fqd‘ﬁ'égm”ﬂgp HW HEPES
(4-f2- hyi‘chlamxlyseﬁhylls]:mhhﬁng)ﬂemadﬁeetsm:aéd e&bﬁ:faombenca((l{ﬂ()deamdxcélo pM par gyl ine
for nut e t 37C, 5% ct curves re then
con uctg%f'eﬁnf 'Zi'ﬁ‘g’lwrfée lgwﬁfef{flg?'tﬂq “?%“E%F“ Q‘Bﬁb PGS SN deph %&fﬂ"‘ fol | oved: -
i mredi atrab)yor BYS mnh (pRinas figh) feom ofrafor skolin (10 pM. Subsequently, the célls
were incubated for-an _ additional 10 minutes at 37C, 5%C2 . The nedi um
was aspirated and the reaction was .20 stopped by the addition of 100 niV
. HCL To. denuits fenmdrsl vemmerekﬁdsm;ﬂmdagmmmsaaomﬁ@ﬁ;ewae&@&&ae curve for 5-HT

. nmeasured ral IeI u5| n dose_of  net hiot hepiin (0.32 pM.
| The pl a‘f’&v%qsbr@ B‘EY?@_'}W% %‘saawﬂ?g{kﬁéiﬂseowt‘f%‘ﬁtm%uged for 5

M ME esa Mlor&0ht Yyey wh@alﬂﬂhje&t:d R ldsbaly. da Bvans Blo€ céiigicfdRpaibnat ant was.
- aliquoted and E ar g{ﬂm%t 20C- bef ore assessnent of cAMP formation by 25. .
radi oi MIBRTALLES e TPogiPRAdATA GEHEE 187 PRAtEIn SHpRyaRtey @Wé’(q cs, ‘Canbridge;

. MA) . mmax&s ﬁc&k&fﬂjdéllt)ryoﬂnﬁéteﬂlda:ﬂf)mfnﬂetde 1eHiA nﬁnd?%@:’(gﬂnbﬁ‘ wabRRuifed 0 Gamma
counter ped with data Repr esé [ ve conpounds:

of t heprfgg?eﬂ‘t‘ t"‘flp SR RRY Y "lrfggt"é% ﬁaﬁﬂ 4f'B?5’ﬁ L‘?’B‘"Bé” ’ﬁ‘d’dﬂi"i‘?i 3of -t he
5- HT1Frmuapbady/ gavahdvent (AOE GRS on Applied Reseaich).

20
| Fificen minutes following stimuléti_on, the animals were 'ki]le‘dla_nd. exsanguinated. _ . '
. with 20 mL of saline. The top ofthe“skun was removed to facititate the collection of thie.
dural. membranes. The membrane samples were removed from both hemlsphcres rinsed
~ with waler, and spread. ﬂat on fhicroscopic shdes Once dned the tissues were
25 coverslipped with a 70% giyccrolfwatgr solul:op.
| | “
_A flugrescence microscope (Zeiss) equipped wnh a grating moﬁcliromatbr,a'nd a
o .spei:lropholometer Was used to quantify the amount of Evan‘é Blue dye in-each sample. )
- An excntauon wavclcngth of approxlmalely 535 nm was utilized and the emission.
30. mtens:ty at 600 nf was detemuncd The microscope was equlpped w:th a motorized. -
| stage and also interfaced with a personal compulcr This facilitated the computer-
controlled movemcnt of the stage with fluerescence measurements at 25 pomts (500 pm .
steps) on each dural sample. The mean and standard. deviation of the measuremcnts were -

determined by ih_c.com_putq.
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descri bed above. , 30 Protein extravasati on assav The Z90PaR&%MPRI- 4086t was
performed to determne the ability of conpounds of the present invention
to inhibit protei n extravasation, which test is also a functional assay for
t he neuy, mechani sm of migraine. 64 29 Septenber 2006 WD 03/084949

PCT/ USO@’%G’@X%’%‘%H an Sprague-Daw ey rats (225-325 g) POTUsmsioaea pi gs from
Charles River Laboratories (225-325 g) were anesthetized with sodi um
pentobarbital intraperitoneaily (65 ng/kg or 45 ng/kg.respectively) and
placed in .a 4 lnstrurrents) with the incisor
bar set at -ﬁjte%& ?%%oglr‘fd{j&%ly (‘%ié{ff"ﬁ%?gg?‘ﬁ fd shedpgeminaliespelion ng. a

mi dl i newasagiipslbtent effgt (mcmsummnfytamh@ﬁﬂdéﬂﬁé dilph hﬁ\bﬁif:@lhe'i'ﬁﬂge%fma\’}’er e drilled

h lateral | ts; 4
post o 50 PEer il Bre PGS 3t e b sy ol btEal o s e usedor di mat o5

r ef & ermsedobtl LTROAE) of Mabmbunt of exildhsalioss (5 &ﬁ& frﬁltnl tﬂyénﬂx‘i 1§} §h§0t rodes,
. insul ated exgﬁﬁhfat t he ends (Rhodes Medi cal

| ower ed PR Rstpyfaid sidg "fféﬁ#ﬁ#é&?ﬁs%@eﬁm{@smu@@a knllofon nm (rats) or

16-5 mﬁpﬁ@uinmwpogsaa.sfarngmgqﬁ T 157984 xposed and a dose of

t he tesg ound was 1 nject egamfanﬁmrgsavenous s%%bﬁ{%ﬁﬁ%vﬁ’%pprom mately-7 rn

ut esl at®&Fvg YS’G""%‘F‘M’EG&S agiomireths dBiedom the simgbted side noukzeas dye, was

‘aI so |m¢t&£dfeﬁprbﬂh{a@ NEUR | d¥se- ik ahe: B dwth proteins in. the

and functlone?eas 2 Tk 5?’" ro‘Jfs n&?l@?gﬁ@‘/g.gg?ﬁé Exactly 10.

teé q}ﬁ‘a e thegxeapasiondy SPMII@selswammunaicd tmrdsafmnfercbgpaaﬂmal ‘gangl i on

vvas st oMk ;egg,t,;‘g,lgm%\,[;g@ Jent 4 nte Slt of 1A M (5 Hz, 4 nsec

dur ati on) %t a Mbdel' 2 %gﬁdﬂgﬂﬁ r?ceduﬁe\?ga&?f Pundee Princet on

Appl | e&'%%’é@é’ﬂ)‘bﬂ mrqﬁal‘mre@m fmrawsamnf ol | owi ng," stinulation, the animals -

were killed and exsanguinated. .with 20 nL of saline. The top_of the.. skul |

was renoved to faC| Iltate the col l ection of the . dural. menbranes. . The.

_ abbitayaghe Eein Coatmnvien’ fr om-bot h ‘hem-spheres; rinsed wth water, -

andsspread }ﬁg slides. Once dried, the tissues were 25

~ coversl i pped p\;?\ﬁts%rﬁﬂ Jyfg'd}ggﬂn%ggﬁgf?{ﬁ/ﬁet"él’“’g'éﬂ"t?t"i’edﬁ‘es‘ﬁdf’!‘h’@P‘Eécence m croscope

(Zel sSSP Ppmdcqmmchsoa agaaato mgasmnﬁéif Akl @ ﬁ:B&ta@ vasoconslnct:on L

" Male New Zealaiid White rabbits (3-6.1bs) (Hazleton, Ka.lamazoo, M]) were -
: sacrificed by a lethal dose of sodium pcritdbaﬂiital (325 mpg) iﬁje’cled into the ear vein.,
- 20 Tissues were d:ssecled free of connective trssuc cannulated in sity with polyethy]enc o -

_ tubing (PE50, outside dnameter =0.97 mm) and placed in petri dishes contalmng .
modified Kreb's solution (descnbed infra). The tips of two 30-gaupe stainless steel
hypoderrmc needles bent into an L—shape were shpped into the polyetylene tubmg
Vessels were gently pushed from the:¢annula onto the needles. The needles were- then. .

25 separated so that the Jower one was attached with thread to a stationary glass rod and the

.
‘upper one was ned with thread ta the transduccr

_ Tissues were mounted in organ baths comammg 10 mL of modifi ed Krcbs
solution of the foliowmg, composntlon 118.2 mMol Nacl, 4.6 mMol K@ﬁ* 6. mMol
30 CaClz*H70, 1.2 mMol KH2P04, 1 2 mMol MgSOy, 10 0 mMol dextrosc and 24. 8 mMol .

NaHC03 Tissue bath solut:ons were maintained at 37°C and aeratcd with 95% 0, and _
5% CO;. An mltnal ophmum resting forcc of 1 gm was applied to the saphenous vein.
~ Isometric contractions were recorded as changes in grams of force on.a Beckmari

Dynograph with Statham UC-3 transducers and microscale accessory attachments. -
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- spect rophot ometer was used to quantify the anount of 2%/8fRlemba2fe in
each sanple. An excitation wavel ength of approxi mately 535. nm was
utilized and the enmission 30. intensity at 600 nmwas determ ned. The .

M Cr 0SCQP§eNRTe FAUI Pped Wi th a notorized stage and aI rfaced with a
per sonal corrput‘er This facilitated the computer- cont%?f sﬁmﬁ Tovenment of
the stage with fluorescence neasur.ene at 25 points (500 st eps) on each
_dural sdRieE WeRRllo ‘g't“? e&’r’l’gﬁé‘ ér@"’sgﬁa?"éf’fﬁﬁ’ﬁ“’ﬁf" drHes- "Whents were :
determ E@ﬁlsbb’orkaﬁraﬁm(ﬂﬁe cubves A2 SRRERMAGH tigdBOand WP 1193084 94 10

PCT/ US03/ 08455 The extravasation induced by the electrical stinulation of -
the tri WM“'@%I‘W%%O%EO"&W‘W&? Feapiisg curves diesulisiareexpirsesdras 2onl y on t he
'side of rrx’éﬂﬂi@ﬂ'&ﬁd B miintal rek fifisd HIpBRIdNR pellaRghd FHihdfRRxitbhs tmcat ed) Thi s
allows the other (unstinulated) half of the dura to be used :
a_coht r eAntractipg respense 1of7 mMeKGhasirinisigredsinitialnlosnitgissien t he dura from the
stinul ated side conpared to the unstinulated side was cal cul ated.
Saline-controls yielded a ratio of approximately.2.0 in rats.and 1.8 in
gui nea pi gs.THinvasenonstagtion aasarmmdwmgmaneﬁa‘xm@meslayhapomm ed the
extrav h sti.mul a e woul rati o of
approx%&%{lﬂh%ﬁw’aﬁ&qgﬁ i r{'{]géﬂ%?g% aglj’%e alggﬂéesg?'ésﬁq’aﬁﬁyﬁg dose that

10 i nhi B¢ ssphenbes et coavas o (Eiho)bya bessud diﬁﬂé dova seqaped @xdonmdcedssue

Repyesentsgtd ignSompounds ent invention say bjthe

: abg‘{/‘g p{]ojgéldpul:eemgp Hresém?sgﬁ%a}jn}%&cé's OFTRoMat IS SPaPle R B‘i'ctd’aﬁg%r‘g'?ﬁi protein
ext r avasatimelrespgeadzhhdt tsapftenals e é‘apﬁbllator agHibidng &&aﬁaﬂém&ﬁt ative

-corrpoun .of the nt invent d,inar henous vein
contr ac‘i 'ﬁ'S‘éqal’é’B)?P?ﬁ &rﬁ Eﬂ“é’"?'ﬁteqolr’“%f’ﬁ(ﬁ T]H frengpeipal §8’38‘ﬁ‘§ %iction.

Mal e ]Ic\lawﬂzeabmdhdﬁhmlaalaidpbnﬁesm(t ar(;:@pédﬂﬁ() cdhlrﬂﬂﬁb hﬁtsQ- labl%ﬁl&fa;ﬁamei M) ng e
sacr] fl Se. odi_um_pent obar bi ta 325 I.njecte |nto
t he ear‘f’{’\afgf‘ﬁ%’ ‘%?B’a’i*f“? ’i‘f&%""We‘%@ tg"l WSUCFaR Preduse uRs S ier P”\r'lr‘g)l(tq Issue, - .

' canmul AR PuipBses of thiswpplibafie, Mebrhy&l@laenaytué%ﬂgd&&ﬁs%nM%%igdmcmtaﬁet er ; - 0. 97

and pl aced in.p etri . di shes containi nodi fied Kreb"s sol ution :

(descrl‘ﬁ' Pﬂf“f‘ﬁ'fa *P’I'fé'ﬁ'f'ﬂg s 1 E* 150! gRrgetion ofilesr tha ostaval o3y poderni ¢
need| esoffaRitonirattion p@aucledw&taewwe(@woeﬂeélcéd%pattcbﬁ peldyet yl ene tubi ng.
Vessel s were gent| hed from t he. eannul aonto the needl es. The needl| es:
were - trFé’H""’?B'a"Qg'éﬁ5¥ OeM-that the | ower one was attached with thread to a
stationary gl ass rod and the upper. one was tied with thread to t he '
tra&r&sducer ‘ S

Represem'atwe eompounds of the present-invention wér'e tesmd‘w‘ilh the above
saphenous vein assay and found 1o not be signifi cantly vasoconsmctwe "This contzasts p
_ grea!ly with prior art compounds for the treatment of migraine targeting the neural |
vasobonstﬁctive model for migraine treatment, which compeunds were selected on the
' basisof strong vasaconstrictive activity, as for example, sumatnptan which has an- ECso
25 of 0.66 mM and 8 Y%iax KCl of 64.20 in.this assay

Specifidity Index _ ,
The spec;ﬁc:ty of compounds of the present invention for 5- HTn: medlaled
inhibition of neurona! proxem exnavasal:on versus vasoconstrictive acuyxg can be
.30  expressed with a Specificity Index, which is the ratm of vasoconstnctlon to efﬁcacy m

*_inhibiting ncuronal protein extravasation:

- Specificity Index: = Corrected Vasoconslnctlon ECso (M }
: : Extmvasatnon IDsg (mMol/kg) '
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Ti ssues were nmounted in organ baths containing 10 ni. o029 Semlember206ebs’ .
solution of the follow ng conposition: 118.2 rMol NaC, 4.6 mvbl KC .6. mvbl
30 CaCl2H20, 1.2 nmibl KHI PO4, 1.2 nvbl MgSO4, 10.0 nbl . dextrose and 24.8
ol Nedd@3@ss9dd Ssue bath sol utions were maintained atpcqffzodfidserated with:
95% 02 and. 5% CC2. An initial optimumresting force of | gin was applied -
to the saphenous vein. |Isonetric contractions were recorded as changes in
grans of force on.a Beckman Dynograph with Statham UC-3 transducers and’
T Croscal e aRRRsHRLikd YalddbMRAIoH takel fud SorSRRLE IR R 20RRal YR:R34084949

PCT/ US03/ 08455 Tissues were allowed to equilibrate to 2 hours before
exposur Eatiye rkfgidor aghinditifuad comprindt and andasined ag the Maqoe@ptmyen EGsves were
gener at gld diviitFRHRS 4ANK AP tissue was used to generate nore than two
agoni sfconcentrat’i on-response curves. Results are expressed as a .nean EC50
and & he maxi mal response expressed as a percent age of the maxi mal tissue 5
contraction A= 3£ 89 nlster d |n ch t+ ssue.

Thi s vasoconif?’?mtpcoﬁmgfs"gw" niae%lasﬁor"ec‘s:ef]vasoc ct“ﬁ'ﬁ ‘Tjja{ g‘}% saphenous
vein comsmadtB@GN- 6ES %,ﬁlﬂdﬁlﬁﬁdhﬂraaltraﬁmhﬁlﬁﬁnh]bﬁtibnaﬁ)ﬂ?o%ﬁiglmtrfm KCl f
response enoys vein contraction (EC50) is a measure o

t he doga“&@u?&aéfép%ﬁﬁ'wgg#w Lsés‘ﬂ)e 10 to 50% of the maximal response that
t he: speci f i TheoNpPLIREUrS fof ARRhRIrRfthdBsHcAlcit) thdeX Bfany B¥énEBmpbiRPONSE That

t he _saphen us vein is capable of exhlbltlng is neasured after

admni 9F sfellRSof a hi gh concentration (67 mM of KC. The%maximl .
KCl.contraction is the ratio of the nmaxi mal response that t he specific.

conmpound i s ca able of nediating dl. Witid by the-nmaxinmal' respDose that
tfie tissue lcMraprothgadiniyod the somponnd fontheiStHTicapceptor ugiag ther pur poses  of

"~ this an@&u@@hagmmngn&ﬁmw&%@axﬁ&e consi dered. to not have significant.

- vasoconstrictive activity if it produces a maximal contraction of |ess than .
or equal to.5% of the contraction produced by the 67 mM KCl p05|t|ve '

co r'l%r ol at ?OWMmt ﬁ)lg%@t f']q‘t".! rgpe%toq &&b‘:&eép\%ﬁ?ﬁlne%eﬁﬁp{ gs entative

conpounds of the present-invention were t the 'above  saphenous
vei n aggmpoundds fragodist, gantiel agoaistergniagewstref the SrHY ogersptarbgits ve: This

contrasgt Onsgr]eglgwowdg&r@%%watssa npounds for the treatnent of mgraine.

targetin the neural . vasoconstrictive rodel for m grai ne treatnent, which
conpounds were sel ected on the basis of strong vasoconstrictive. act| vity,

as for exagpl g'ihes%fm)to{l{ntﬁﬁ%%\vm &c@n@%&n?‘%r%ﬁgpag%élsp LitRa E LT‘M-&nd a

%, ,.:KCl I'S as
20  least about 50%, measure efficacy of the compound in inhibition of protein extravasauon,

and saphcnous vein- contractlon using the above descnbcd assays; and
-4. Calculate the Specificity Index as shown above.

25 While ccmpeunds wiih a Specificity Index greater than 1 are useful for the.

' | methods and uses of the present invention, larger values for the Spec&ﬁcnty Index. arf.:
prefe;rcd A larger Specnf icity Index indicates greater specuf icity for efficacy in
mh:bmon of neurcmal protein extravasation over vasoconstriction.. Thus, preferred
compounds have a Spec1f' ctty lndex of greater than or equal te 10 (at least 10), prefcrabiy

30 grcater than or equal to 108 (at lcast 100). More preferred compounds have a. Spccnfrcny

| Index of greater than or equal to 1000 (at least 1000), and yet more preferred compounds
-have Specxf icity Indexes grcater than or equal to 5000 (at least 5000)
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Speci fidi-ty I ndex The specificity of conpounds of the P9 8splembeni@lti on for
5-HTi F medi ated inhibition. of neuronal protein extravasation versus
vasoconstrictive actixi can be .30 expressed with a Specificity Index,

which is the ratio of vasoconstriction to efficacy in inhibiting .neuronal
prot ei n. Ve sati on: Specificity Index Corrected VIIEHH¥Etion EC 0,

. Extravasation ID50 (mwbl/kg) - 67 29 Septenber 2006 WO 03/084949

- PCT/ USOJienautaiorighe Corrected Vasoconstriction takes into consideration the
‘maxi mal contractiion..relative Cl_for._each individual conpouynd, and. is
dof | ned as t HB° bREBLERB Ao Ft Releg i fRSRo Mty s VPR ko s
For exariplthe meshudaof thp prserh afremtionanhdyde idbdaabinohe patitilatdompodddso of 1. 03x-

10-8 M (0.66 .MV ECso.= 64.20 % ax. KCl nd an extravasation inhibition
1050 of e i g FHhobrTrRgok ISP "*%g%ﬁaﬂﬁ{}?mi’reﬁymrﬁgéqazmawmeﬁ%oén Thus the

pr oc6dunke s oftBt piFhidi Ng the Specificity Index of any given conpound 10

Is as follows: 1. Measure the affinity of the conpound for the 5-HT1F -
receptor using the radioligand binding nmethod described above; 15 2. Once
affinity forrbRRpniohi sméR6RRS Ofal, ssblRgtaAaé:s BERjcclBi-aumideabieiber t he.
conpound ‘i s an‘'agoni st, partial aq}c:'m st or antagonist of the =~ -~ | - .
5- HTt r . PERESE 412 Bynrer well keappindbe pampirettimbytandeopwriped lesmeassay; 3. |f
the comagiiRQoindodtilo Wee, G BEMIBGRBAPHARMREEAR AL RIeNRBO P (A cdVi1biD). 2N E

,,,X.of at 20 |l east about 50% neasure efficacy of the conpound in o
i nhi*Bi tion of _protein extravasation. and saphenous vein contraction- using -
t he above deggr.i RS RYS ' - Liigityel ndex as .
“shown above.ﬁlﬁh%ﬁ?fe co}r%gﬁﬁg@e%cﬁt @%ﬁ%&ﬁeﬁ%‘%‘%%‘ it gg(ngjbc(rateeg%gr than | are-
usef ul Fompaund of foemhle dsaming usislsmoded with ap erspintt, dihvehity orexcip@nger val ues -

for the, L Eed ty r d. l.arge wecificity | ndex

i ndi cat 5??‘%%%%’?@? Sé%de{:]?%ﬁ%r?’{@d*%ﬁ%éﬁtﬁ ggogfl‘%lfﬁ cai%ﬁ{%r %E}?cﬁ PS> neur onal :
© protei nortsoateirsat Woan teercipasioennsisra dlupmnit caffhes sopid estmi-sadid, orconpounds ..
' Navgsa BARGG YrlAdeK 121 B88!Shict BBl RHRL ackfe Hlithe ALY 10)-

the formulations can be in the form of tablets, pills, powders, lozenges, sachets, cachets,
elixirs, su'Sp:nsions,' cniuis‘ions, solutions, syrups, a¢rosols (as-a solidf ot in a liquid

medium), cintments containing for example up to 10% by Weight of the active compou_nd',. -
sq’ﬁ and hard gelatin capsules, gels, suppositories, sterile injectable solutions, and sterile

20  packaged powders.

- In preparing a formulation, it may be ne'cesséry to mill.the active compound tb
provide the appropriate .panicie- size prio-r to combining with. the other ingredients. 1fthe
active compound is substantially insoluble, it ordinarily is milled o a pafticle size of less _
25 than 200 mesh.. If thie active compound is substantially waier soluble, the particle size s
‘normally adjusted by milling to providea su_b'siamiauy ur_xifbm“di_st:ibﬁtibn inthe
formulation, e.g., about 40 mesh. In one embodiment of lhe present invention, the |
. particle size fange is between abou: 0.1 pm to about 1060 pm. - ' |
: | ) . o
30 o Some examples of suitable excipients include lactose, dextfosc, s.ucrose,fsorb_iiol;
| mannitol, slarch&, gum acacia, calcium phosphate;, alginates, tragacanth, gelatin, calci;lm' g
: silica_te, microcrystalline cellulose, polyvinyipyrrolidone, cclluloée‘, water, syrup, and
‘methyl cellulose. The f_bnnulalidns can additionally include: lubricating agents suéha_s S D

 talc, magnesium stearate, and mineral oil; wetting agents; emulsifying and suspending

69




30 greater than or equal to 100 (at least 100).. Mbre 2# 8éptembdr 2008pounds
have a. Specificity |Index of greater than or equal to 1000 (at 1east
1000), and yet nore preferred. corrpounds have Specificity Indexes. greater
t han or vepemdssti® 5000 (at | east 5000) _ . 29 Sept emygrp, 209650 03/ 084949
PCT/ US03/ 08455 Formul ati ons The type of for mul ati on used for the

adm ni sg ng)ﬂgg qQds . of. the pr esent

i nventi o%&&n%gﬁts)ée?{uglkg%at ed ’é’ggg’k‘f'%/‘ g&'%d?mg@g&qﬁép SWEREG ed, the type
of phar agaéskprveliaveripg mmtse'fdegommumﬁsaﬁhm inecmmutcm bn‘foadmtadsdzrsabl on,. and.

5 the s EQr ns anena to oral, subli ngual
nasal ?Qbﬁic%{lmg%%mgﬁg%gﬁé% &) |e'5‘rs1e eacb'rveweéjlif"f ?f?eéaﬂ'ﬁh‘hs@?"%e‘f’l Known in
t he phathmeﬁnbyaMwahg@ruiemmcmmnm1ﬁthelaﬁast one active conmpound. See,
e.g-5 REM NGTON S PHARMACEUTI CAL SCI ENCES, (I 6th ed. 1980). = 10 In ’
general a formul ation of the present invention includes an active

“ingredi ent ('Bhe fobmpmgm‘&xmfanf)@éxm{;ﬂesla}e Mslrdive Unly ahd Merﬁb%ﬁénd@dtth an .
exci pi e{l m ‘%%ry an exc |en encl osed within such a carrier which-
can be "} Scf’%er p'ﬁ“&'a‘ﬂ% %‘ﬁ@’i‘ adiupEeredient’gefeerio dont ai ner.  When

t he - excedmpihd 6Rfwasads a dil uent it can be a solid, sem-solid, or 15
liquid material, which acts as a vehi cle, carrier or nediumfor the active
i ngredi ent.. Thus, the fornulations can be in the formof tablets, pills,
"powlers, | ozenges, sachets, p@}%ﬁ;ﬁnExgﬂ%l}rs suspensi ons, enul sions,

sol utions, syrups, aerosols sas a solrd or in a.liquid rredl um, oint rrents
“containing for exanple up toHrobGgptimEanghtesof the active corrpound sof t

and hard geI@%’ bdiegapsul es gel s Qi Seqterile injectable - - -
solutions, and stérile : packag%‘pﬁ%&é@lﬁi preparing a .formulation,
it may hboraduem ﬁi(bmtﬁﬂﬂ ‘pippridinet i ve conpound to provide the. - -

appr opritsedonyypyridin-d-diheazammidor to conbining with the other i ngr edi ents.
|t tydigcblerieasipstlhd i s substantially i¥s@luble, it ordinarily.is nmlled
to a parickl e size of less 25 ' than 2003@%&h. |f the active conpound is
subst arfﬂ?me#lymmeﬁe sol uble,. the particle %¢ze.is nornally adjust ed by
mlling to provide a substantially uniformdistcibution.i n the

formul ation, e.g., about. 40 nesh. In one enbodi nent of the present

i nvent i on, mheabqo'amared@thmnxedmgérnsd inet e pelabbotapsulesin B30 mgabout 100 m
302§0’ ugﬁgﬁgpl es of suitable exci p| ents include | actose, dextrose, sucrose,,
sorbito : S

70



manni tol, starches, gum acacia, calcium phosphate; al g&grmpﬁanbérmgacant h,
gelatin, -calcium silicate, mcrocrystalline cellulose, .
pol yvi nyl pyrrol i done, cellul ose, water, syrup, and nethyl cellulose. The

for mul aky@®mseseas additional ly include: |ubricating ag@.@rr,@s.ﬁybgjl;aas .talc,

magnesi um stearate, and mneral .oil; wetting agents; enulsifying and
suspendi ng 69 29 Sept enber ulf B B3LA84949 PCT/ US03/ 08455  agent s;
preserving agents such as M%w hydr oxybenzoat es; sweet eni ng
agents; and flavoring agents. The Tablepounds of the invention can be

formul ated sp a provi de quick, sustaine Iy del-ayed rel ease of -the:
active | ngreﬁa’?‘em——'after adm ni strat |®@M€iﬁgtl ent by enpl oyi ng

., pr oceduge&hidraoviuorNt{i € 1-atethyl-pipéidiné ol | ow ng fornul ati on exanples are

(&3

i 11 ust r at-éareongpyridind-d§-berizarhident ended to- linmit the scope of the present
i nvent i @idno-hid@odtidrivaciichitve i ngredient” refers to a conpound of fornula I.
10 For mgkmdibemixiplalide Hard Gel atin Capgaol es Ingredl ent QJantl ty :

(my/ capeyiisibal dildoddidkide f uor o- N- (6- (1 - met pyh- pi peri dine : _
-4-car bgylid agyri di n-2-.yl]-benzariude - 15gydrochloric acid salt . 30.0

St aggh 305.0 -Magnesium stearate 5.0 The above ingredients are m xed and
filled into hard gelatin capsules in 340 quantities. 70 { 29

Sept enber 20085 comporrytsgeugglepan mw&h‘g%O%!ﬂHﬁlSaﬂcbﬁeﬁk'&ﬁﬁ% 2 - Tabl et

I ngr edi ﬁ,gt Quantity (ng/tablet) 2-Chloro-6-fluoro-N[6-(1- rrethyl pi peri di ne
5 -4-car onyI) pyridin-2-yll-benzan de : .

Formu_lation Example 3

15 Dry Powder Inhaler .
“Ingredient ; Weight %
2,4 6-Trifluoro-N- methyl N-[6~(p1pcndmc
-4-carbonyl}-pyridin-2 —yl] “benzamide 5
- Lactose - 95
20 ' '

The active ingredient is mixed with the _IaétOSe and the mixture is added 10 a dry

powderinhaling appliance. -

Formulation Example 4

25 - _ ‘ , , Tablet _
Ingredient : ~ Quantity (mg/tablet)
2-Fluoro-N- [6~(l~mcthyl—p1pendme ‘
- -4-carbonyl)-pyridin-2-yi]- :somcotmamlde 30.0
Starch . 450
30 . Microcrystalline celiulose ' 350 <
' Polyvinylpyrrolidone o ‘ N
- (as 10% solution in water) : 4.0
_Sodium carboxymethy starch - C 45
~ Magnesium stearate : . 05 . _
- 35 Tale ' . E . . 1.0, ="y

- Total o ' ' 120 mg
" The active mgrcd;ent starch and celiulose are passcd through a No. 20 mesh U.S.

_ sieve and mixed thoroughly. The solution of polyvmylpym)lldone is mixed with the
40 resultant powders, which are then passed through a 16 mesh’ USS. sieve. The granules so. -
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nono- hydrochl oric acid salt 25.0 Cellulose; m crocryggegém@ﬁb&%g@
Coll oidal silicon dioxide 10.0 Stearic acid 5.0 10 The conponents are
bl ended and conpressed to formtablets, each weighing 240 ng. Formul ati on -

Exanpl e : y Powder Inhaler: . Ingredient weight %0 -
2,4, 6- T?‘?q(fsaog‘rgcgl\l-rret hyl - N-[ 6- (pi peri di ne , PCI/USO3/08455

-4 car bon rjdin | I -benzam de 5 Lactose-95 . 20 The acti ve
i ngr edi B’ %eg g%ﬁi?@ﬁ 'va%t% prfga’ldal’éfsﬁg Brorgh aglganash kb, sievs- sSThedadiimi o a dry
powder Edmbsklymagypqati, %&‘éﬁ‘emuﬁﬂd’tﬁkﬂt@tﬂh@ﬂiﬁﬁﬁmhﬁy fassedqnbagd £K0. Jongr edi ent

Qjantlt%‘ﬁi(h [tablet) oro-N-[6- (I - hyl-- p1 peri di ne
“4-carb n‘;‘ ps))‘?‘ied?’ﬁ‘f’zn giided tethp pepripnuhiche oompingsre pemprassedor

M crocrmg&a{hgdhnﬁ 16?&1&11;!9&@33%5“&@]?@'mylmgnw pyrrol idone (as 10% sol ution in
water) 4.0 Sodium carboxynmet hyl” starch 4.5 . Magnesium stearate 0.5 “35.

Tal®@1.0. .. . Total 120 nq The actlve i ngredi ent, starch and cellul ose

are passed through a No. 20 4% X8 e and mxed t horoughly. The

- solution of polyvinylpyrroli done%ﬁw[e@ xed with the 40 resultant powders

which are then gassed through a nmesh U.S. sieve. The granules so ‘
1

Quantity {mg/capsule)

Furan-3~carboxy_hc acid[6-(1 —methyl—

10  piperidine-4-carbonyl)-pyridin-2-yl]-amide = 40.0
- Starch _ ©109.0
. Magnesium Stearate ' 1o
~Total . ' 150.0mg
15 “The active ingredient, cellulose, starch, and mag’nesium stearate are blended,

passed througha No 20 mesh U.S. sieve, and filted into hard gelatin capsules in 156 mg . .

- quantities.
Formulation Example 6
20 _ Suspensions
lng[edicnt- ‘ . Amount

. 4- Fiuom—N~[6{l~methy}-plpendnne—4-carbonyl)
-pyridin-2-yi}-2-trifluoromethyl-benzamide

- mono-hydrochloric acid salt 300 mg
.25  Xanthan gum ' - 40mg
Sodium carboxymethyl cellulose {11%) _ -
Microcrystalline cellulose (89%) 50.0mg -
- Sucrose , 1.75g
. Sodivm benzoate =~ o 10.0mg.
: 30.  Flavor and-color Qv

. Purified water to. | ' P 5_.0 mi

"The actwe ingredient, sucrose and xanthan gum are blended passed through a No; '
10 me.sh U.S. sieve, and then mixed with a previously made SO]I.Ithll of the
- 35 microcrystalline ge)lnlos«: and sodium carboxymethyl cellulose in water."ﬁe’ sodinm
hguzoate, flavor, and color are dijutcd with some of the water and added with stirring. ,

Sufficient water is then added to produce the .reQuired vdlume.




71 29 Septenber 2006 WO 03/ 084949 PCT/ US03/ 08155 pr cﬁQJSqﬂemberZhOBed at
50C- 60C and passed through a 16 mesh U S. sieve. The sodium carboxynet hyl
starch, rragne5| um stearate, and talc, previously passed through a No. 30
mesh U. §y ﬁ‘é’?m are then added to the granul es which, aftef m.xi.ng, are
conpr esseg on tabl et machine to yield tablets each"h@f"ﬁ?ﬂ’%&’lzo mg. 5 .
For nul ati on Exarrpl e 5 Capsules | edient (gJantl ty (me%apsul e)

Furari - 3-carboxylic acid[6-( Fo

pi peri di ne- 4-car bonyl ) 7pyri di n- 2- (yfgljsl de 40.0 Starch 109.0

Magnesi unstearate 1.0 Total 150.0 . 15 The active ingredient,

cel l ul ose, stngkdiEat and nagnesi um stear at Quantity Ghderpenle) passed through a.

No. 20 me@ho,lgﬁm, 6)@‘4@ 6-2NHhefi! Mlg&dl&to hard gel atin capsules in 150 g

_ quangl tlg,ga 20 Suspensions, L ngredi ent Anmount
4-Fl u 6'9? -rnetz(h{/hpl per| i ne-4-car bonylﬁé F56

: pyri d| n - atrﬁtéfl uororret hyI benzam de hydrochl oric acid salt
50.0 Mypo6p 7 el lulose (I | % .
Mcr ocrystal i ne cel | ul ose (89%)) 50.0 ng Su 1 75 g Sodium benzoate
.10.0 ng.  30. .Flavor and color q.v. Purified water to 5.0 nl The active
i ngi@di ent, Fhcrxoesngndienandibose, gurthang nmgﬁadﬁds:emss.@dﬂédawugh a No.

passed through a No. 20 mesh U.S. sieve, and filled info hard gelatin. capsules in 4235 mg

quantities,

- - -

Formulation Example 8

15 _ : !ntravenou_s- Formulation
Ingredient Quantity
- 2-Ethoxy-N-{6-(1-methyl-piperidine -
-4-catbonyl)-pyridin-2-yl}-benzamide = 250.0 mg
: Isotonic saline . _ © 1000 m)
20 . :

Formulation Example 9

Su'bf_ihgual or Buccal Tablets -
Ingredient ' ‘Quantity {mp/tablet)

‘ 2,4;6—Ttiﬂuorq—Ne{6-( 1-methyl-piperidine
25  -4-carbonyl)-pyridin-2-yl]-benzamide

hemi-succinnic acid salt : 10.0
Glycerol ' 2105

" Water S ' ' 143.0 -

.- - Sodium citrate 45
~30  Polyvinyl alcoho! ' C 26.5
. Polyvinylpyrrolidoné - ___15.5.

Total S B '.4-10_._amg'

The glyceml water, sodium citrate, polyvmyl alcohol, and pelyvin .%‘lpyn‘ohdone
35  are admixed together by contmuous stirring and maintaining the tempcrature at about
90°C. When the polymers have gone m:o solution, the solution is cooled to about
50-55°C and the active mgredlent is slowly admixed. The homegenous mixture is poured |

mto forms made of an mert material to produce a drug-comammg dlﬁ‘us:cm matrix havmg
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10 nesh U.S. sieve, and then mxed with a preV| ously rme;ﬁghb@ﬁmﬁof the
35 mcrocrystalline cellul ose and sodi um car boxynet hyl cellul ose inwater ie
sodi um benzoate flavor, and color are diluted with some of the water and
added ?%I rring. Sufficient water is then added to produce the

requi re 8. 72 29 Septenber 2006 WD 03/ 084949, WSHUSORIPII08455

For nmul at i on Exanplle 7 Capsules Ingredient Quantity (ng/capsule)
4- Chl- or dthitkeass ¢iabpuiN-§ . IThediffytiopmpieiisibor cutBo form individual tablets
- 4- car by | J-benzarnide 15.0 Starch 407.0 Magnesium

stear a?%gﬁg%hﬁ%ﬁoﬂh%é% 10 The active ingredient, cellul ose, starch,
and nagnesi um stearate are bI ended; passed through a No. 20 mesh U. S
sieve, and filled into hard wcapsules in 425 ng - Quantitie-, f'.'
‘For nul atlon Exanpl e 8 15 | ntrave stnul ation I nge dient uantit -

2- Etshoxy- N-[ 6- (1- net hyl - plmtm@uanarnucéalqabb&nyl) pyridin-2-yl J-benzam de
250.0 ng Isotonic saline 1000 M .20 . Forrrulatlon Exanple 9 . .
Subl i ngual iqg'_'—‘ﬁ%%al Tabl ets | ngredl ent At .tablet)
2, 4, 6- 4,6TdNocre MG it thetiitgipdrdpeper i di ne 25

. - 4- car bewryibdmyypyiridiiiz-2HWedzhedezam de hem -,succi nnic acid salt 10.0 -

A ycer diemt-dfdcianic\dsidealt 143. 0 5.0.(freebase equwalent)
- 10 Mannitol . ' 20 -
. Gelatine ' : 2.0
Water - ~...add to total volume of - . 100 uL,
’ Total h 27.0 mg
.15 The compound was dissolved in"water containing 20% mannito! and 2% gelatine

"o provide d stock solution’ at @ conceritration of 50 mg/mL (free base equivalént');f The
selution was- aliquoted into fonh-e holding 100 pL solution each.” The formulation was

then frozen at —20°C for 3 hours and freeze dried.

20 ' . . : Formulation Example 8
_ | _ ]ntravenous Fonnulat:on
Ingredient - 0uant|tv per 1 (} mL Formu!ahon

24 6-Tnﬂu0ro-N [6-( l-methyl-plpcndme
. -4=carbonyl)-pyridin-2-yl}-benzamide -
25  hemi-succinnic acid salt : 1.16 mg

Mannitol parenteral L 500 mg
- Water for i m_]ecuon qs to el 1.0 mlL

_ The compound and manmfol are dissolved in water and then water is added to:
30  obtain the desired final volume, - The solution is. then sterile fi ltered and aseptically’ ﬁilcd
into suitable v1a!s

. While it is poséible to administer a compound employed in the methods of this
35 invention directly without any formuiauon the compounds are usually adﬁmslercd in
the form of pharmaceutical fonnulatnons comprising a pharmaceutically acccptab]e
exmpnent and at least one active ingredient. These formuiauons can be admm:s_tered.by a .

- variety of routes including oral, buccal, rectal, intranasal, transdermal, subcutaneous,
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Sodlun1C|trate 4.5 30 Polyvinyl alcohol .26.5 Polw ny9$eptehbeaigsl S S
Total ' 410. 0 ng The glycerol, water, sodiumcitrate, polyvinyl alcohol,
and pol),vrr'nlpyrrolidone 35 are adm xed t oget her by continuous stirring
and rmai ntaining the tenperature at about 90C. \Wen the pol'yners . have gone
into soMAPPRI4 the solution is cooled to about 50-SBEVHMIBHE active
ingredient. is slowy adm xed.. The honpbgenous m xture is poured into
forms nﬁdevdhf)usaihtriamefdulaﬁr,&héiritlahastib Mﬁn}d:lfdﬁ: campowsis emplogedinle di f f usi on
matrix: ha\ﬁl ng .,.73 29. Se te&%b q310 4949 PCTL US03/ 08455 a

t hi ckne@Ehags ofghys mventipn s efterlive aa P JFIRPIREG Y PLPPHGcut to form

i ndi vidual tablets ‘having the appropriate size. Fornulation Exanple 9 5
Subl i ngual or Buccal Tablets | np redient, Quantit /t.abl ef) '
2, 4, 6- Tri f | UBPHleRojadnystrigianyderpithe firanyfemal Gerlvet) deide {atefy s

- 4- cgr baeydd -k tiilisBerfraY paicREREABE URd 1151BViue bsiftinBRlisGr akédhtifiadds . 5.0
(freebase equivalent) .JO Mannitol 20 GCelatine 2.0 \Water add to total

" vol une Bfusioef pcommrymd jof the pregent ipvenkonds cpRialied aeunds. Jdscorstrurtipnat er
contai “éda%ngPmma' aﬂ:ﬂg 8r/fg @LIW&W@I‘ ph?rtnpdcaﬁﬁzw ﬂ&!@:s%ﬁeﬂ%own in

sol uran' af aconceutratlot of -5 rrlgr Z=e-ba"s' e equrvale nt). The
_sol ut i ote arasSed, £.gubk® datent o BERAR SRoPuhpgtchaonaybesensyuret isach. The

. for mul %dngﬁhoﬁjuuls%ngrbr oﬁu%‘ﬁ&@&ehv&i}@féw §cen9éé §geﬁ@d freeze dried. .20

For mul at'1 on I'ntravenous”Fo ation I'ngredient Quantity per 1.0
nL‘F‘brrruIatlon 2 4,6-Trifluoro-N[6- (1 net hyl - pi peri di ne :

e

Frequently, it will be desirable or necessary to introduce the phannaccutlca]
composition to the bram either directly or indirectly. Direct lechmques usually involve
placement of a drug delivery catheter into the host's ventricular sys;em to bypass the
blood-brain barrier. One such implantaﬁlé delivery system, used for the transport of

15  biological factors to specific anatomical regions of the bédy, is deseribed in US :Pa'tent ‘
5,011,472, which is herein incorporated by reference. The delivery of hydrophilic drugs
may be exthanced by inira-anerial infu‘_sioﬁ of hypertonic solutions wliic_:h».can_ traﬁs_ie:ﬂl‘l-y' '

open the blood-brain barrier.

20 In one preferred embodimeht' of the present invention, there is provided a
pharmaceutical formulation comprising at lest one active compound-ag described .ab'o{r'e:‘ini :
- a formulation édaptcd_ for buccal and/or sublingual, or nasal administration. This
einbbdimenl provides administration of the active compound in a manner. that avoids -
gastnc complications, such as first pass. metabohsm by the gastric system andfor through
25  the fiver. This adm:mstrauon route may also rcduce adsorption times, providing more
| rapid onset of therapeutic benefit. The compounds of the presentinvention may prov;de
particularly favorable solubility profiles to facilitate sublmgualfbuccal formulatlons '
. Such fmmulanons typicaliy require refatively hngh concentrations of active mgred:cnts lo
deliver sufficient amounts of active ingredients to the limited snrface areasef the -
30 - sublingual/buccal mucosa for the relatively shoﬂ-dumtions the fonhulation i's. in "cont#bt
- with the surface area, to altow the absorption of the active ingredient. Thus, the very high'
activity of the compounds of the present invention combined with their high solubilities,

facil'i.tale their suitaBilitder subl_ingualfbuccal formulation,
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-4-carbonyl ) -pyridin-2-y1] -benzami de 25 heni - succi nniZ9 $kAtember12006. 16 ny
Manni tol . parenteral 50.0 ng Water for injection: g:s. to 1.0 nL The
conpound and rmannitol are dissolved in water and then water is added to 30
obtain t‘pﬁ“gﬁﬁ)ed final volunme. The solution is then sterile filtered and -
asepticalTy T11Ted into suitable idals_ Wile it is PeyYsd0&s50 adm ni ster
a conpound e i he t hods of this 35 invention directly: without.
any formul at %Jr?%ts ﬁ"edl oggérr"ﬁ(l)’ﬁrﬁssprﬁ eé“”ﬁé@ﬁ?‘f'?’e%ma-‘fnﬂﬁdé‘%é@% g2cht he f or m of
phar mac desage ednidimng frbataban .00 D kpabiosi 100 nZg RIv?¢ ARABUHGE] b ¥% AeHERL abl e

i edient. These fornul ations can be

exci pl o ap. gt sty one act i ve | nor edrent o .

adni ni stéréd. < by 4 Segierh e dermy ' ung desagen formarstes Grplysicallydsstete r ect al |

i Nt r anasaits svititdeadei R dosgROuE MRS bjedd afotRE RIS eg&,qﬁg“ WO 03/ 084949

PCT/ US03/ Q§455 i ntravenous, intramuscul ar, and intranasal. Many of the

conpound¥  ERBE B PEACFIIPHlAvARI BlRetise metsrial calsyleted ioproduce thefdesiotdi ve as bot h

- T nj ect akileeapaunit ePleat| inCIFRIOGI Wil sui - Adaa: i St ansdernal ly, a

~ transder,mal del'i very device ("pat cthl'?‘f9?%%_5%&%@%?&@&@3%Hcst&?‘geﬁSdermal b

_ patchesal?fﬁ’frbe used to provi de continuous or discontinuous infusion of a

conpound of the present invention in contralled anmobunts. The construction,

and use .of -tyansdermal patches for the delivery of pharnaceutical agents.is

veld known . i H'e SCRBouds arggenerally gffectiye gverparide tosier, rabge) 3y 2GdplsSpich pat ches
mayie d@sasds pcda9do OH; 1S _ j r,.on.denmand delivery of

" phar rraceu_tﬂigéglﬂ a9en{"g{',l?{%%?“éﬂggzﬁgggp%l%ﬂ%/\?'{)@]btga%p&#gﬁé°8B?4¥eces'sar y to.

I 'nt r odu¥EBkth & ik AFtmertof pdudt hungosshidea abant 0 eo Breai 05 meikihiey, di rectly or =

i ndi r eGhlsiheleldr GRS hai 4:avel.ve nl.acenent ¢ drug del.ivery '
cat het o ete IR UOETRLGeT URLL LoV f R el bl Drain

bar r i erdmestoldbgompapdastually adnofaisievedrwill by dttemyinadsch ftosicialign tieanspor t- of 15

bi ol QQilgAk.of 188 LRl Snt tRAREGEL! Gic ical..regions of the body, is described - .

inUS. r%at ent 5, (Ifllct%%gaﬁhgvs\hiﬁgﬂalgéﬂ%ec? ré‘#“rllmf%é’&?r &F%t‘éecf%ﬂﬁfmfé‘f‘%_rence.. The

_d_el1i" e‘r%f.".’é‘r"'}'ﬁ?a?'%ﬁi?IaF‘@ﬂGpmg@mdmymhwuadmwﬁmidcw, thadgeawaighgsddal i.nfusion .

Of Ny Paedpaiicar 8 litiliang pifhe RN HEATS Flbhene CBERLDE, Bl pO0-Drain barrier.
e Thy

20 In ope preferred embodi mént o pr esen Bh2™ here is provided
a ‘therefore the above dosa-ge‘rangcs are not mtended to limit the scope of the inventionin '

_ -any way. In some instances dosage levels below the Jower limit of the aforesaid raiige
may be more than adequate, while in other cases still larger doses may be employed R
20 - without causing any harmful side effect, provided that such larger doses are first divided

_into several smaller doses for adminié‘traﬁon tﬁrqug_houl the day.
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pharfraceutical . formul ation conprising at |est one act20\Repteamipm2006 as
- described above in a formulation adapted for buccal and/or sublingual, or
nasal -adm nistration. This enbodi ment provides admi nistration of the
active compound in a nmanner that avoids gastric conplications, such as
first pass.netabolismby the gastric system and/or through. 25 the liver.
Thi s adn&g%gh&g}ion route may al so reduce adsorption tines,. providing nore
rapi d onse 't herapeutic benefit. The compounds of the present invention
may provide particularly favorable solubility profiles to facilitate
subl i ngual / buccal fornulations. Such fornulations typically require
relatively hidh cordceompamndefiformfuladeti ve i ngredients to deliver sufficient
anmounts of active ingredients. to the limted surface area tf the 30 '
subl i ngual / buccal nucosa for the relatively short durations the fornulation
isin contact: with the sysface area, to0. allow the absorption of the active
ingredient. Thus, the very high activiffy of the conpounds of the present
i nvention conbinedqwith their high solybilities, g¥facilitate their
suitability for s i : et | oA 5 29 Sept enber 2006 WO

] /l s preferably fornul ated
i ng frpm about 0.001 to about
100 ng, nore usually out 1.1Q 8 ‘ _the active ingredient.
The term "unit dosage forn' rgre to physi caky d?sRFeteIFunits sui tabl e
as unitary dosages for'hunaﬂasubjects and other mammal s, each unit 5,
contai'ning a predetermned quantity of active material calculated to
~produce the desired therapeutic effect, in association with a suitable -
phar macegt i pRamRY&itRhIBNAccaptable asidiabgition adlothereol hegnpounds are general |y
- eff\ective over a w de dosiﬁg range. For exgggles, 10 dosages per day

n

“nermal Iy fal | RiisGi-Gs elkel, sehstimtesiCabotlkyloCodo sydoalkdusubsituied/GaCof  body
j ght = " et \d . £:0. .1t
aboct . 15 TelpRGHCT BBty R Sk, QitRlRg GG GRRARLRC TRMLD. L 0,

However , phénylyishibstingtedi plteiyk theteebelytlaf ortshibstitathieteroofclé;he conpound actual |y
adm ni stered

7 Tht - of anB” iyt Cr-ve bk Src shelflrrys Bk oy e pb ormgte

be-treated, the chosen router 15 of administration, the actual conpound or
conpounds adm ni stered, the age, weight, and response of the individual

patient,,ahd t he severi cpg h, ient's synptons, and .therefore the
~above dosage ranges argélnot “i d to limt the scope of the invention in
any way. In some. instances dos f| evel s below the lower Iimt of the
- aforesaid range R o
I ‘ _
o IL;

. : Ris hydrogeﬁ or C;-Cj alkyl;
{)°  R*ishydrogen, halo, or C\-Cs alkyk; |
| | R’ is hydrogen or Cy-C; alkyl; -
RS is hydrogen er C;-Cg alkyl; and

n is an integer from 1 to 6 inclusively.

A 2. The compound of Claim 1 wherein substituted alkyl, cycloélkyl, 7
 cycloalkylalkyl, alkoxy, or alkylthio, means an alkyl, cycloalkyl, cycloalkylalkyl, akkoxy,
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may be ,nore than adequate, while in other cases still 2%fgeaemtesZ6my be
enployed 20 . without causing any harnful side effect, provided that such
| arger doses are first divided into several snaller doses for

adm ni stration throughout the day. 76 29 Septenber 2006 CLAIMS: 1. A

compound of formula I: R3O RINR O R4/ N~R2 z or a phar maceutical ly
acceptabl e-acid addition salt thereof, where,; tléa/
subst i t ut ¥cpliythioronny yaspectiyelysubsiinted PP mg’i?ﬁ‘é{“?st eé)&n@g cl oal kyl ,

C3-C7 cyc al kyl,
phenyl, él‘%@tﬁthéf(lﬁtseaa% lQ]I(ﬂ%ﬁre ?%f%:sis?:l %8fior s@st Pt ut ed he?lgé%)g;slcl e; RZ is
hydrogen, G -C3 al kyI C3-C6 cycl oaI kyl -C,-C3 al kyl, or a group of formul a
CH2 \ \N'n N I Ll; R3i dr ogen ot | k

hydr ogen, ' hal 5 JEbe W@P@?Fé{l 7 “@e’?‘i’%g@@%ﬁtﬁﬁe‘éﬁ% Mﬁ R6 is
hydrogen %@kﬁ' ¥y, aﬁﬂkﬂﬂﬁéﬁéag rpRdtelf, riQéﬂb?mﬁl&deb Bﬁilnﬁﬁd raky. 2.

The conpoun Cai'm 1 whereln s Itated a cycl oal ky
cycl oal kylhd¢ﬂ¢ydiqnﬂal%uﬁxg/$ubet1tuaﬂtlsylb¢thi ﬁpmeuawoaslﬁmg of &yfiucsetnathyl,

| kyl al 7. 29 2006 | Kyt hi ,
Feepect | vestiptotos iyt Sl iaro o Smp BT TR RBURENFent | v wi ih & |
subst i t UeRiarsSERASIREy ok -bRERIHRIoCRBBIbRY prbpyleky, hal 9-cthkgisoxy, and Cl- C3

al koxy.
chlorocyclohexyl.

4.  The compound of any one of elaims 1 - 3 wherein the heterocyclé group is
seleé_ted from the group consisting of furanyl, thiophenyl (thienyl), pyrrolyl, 'pyrrolidinyl, '
pyridinyl, N-methylpyrrolyl, oxazolyl, isoxazolyl, pyraiolyl, imidazolyl, triazolyl, _
oxadiazolyl, thiadiazolyl, thiazolyl, thiazolidinyl, N-acetylthiazolidinyl, pyr’imidinyl,-
pyrazinyl, pyridazinyl, isoquinolinyl, benzoxazolyl, benzqdioxolyi, benzothiazolyl,
quinolinyl, benzofuranyl, benzothiophenyl, indolyl, and wherein all of which may be

f")_

optionally substituted.
‘ 5 The compound df any one of claims 1 —4 wherein R’ is hydrogen and R
is hydrogen or halogen.
6. . The compound of any one of claims 1 ~5 wherein R* is hydrogen.
{ AW , ‘ ‘ : S
) . 7. The compound of any one of Claims 1 — 6 wherein R? is hydrogen or
. . : . : -
Cy~C5 alkyl. '
8. The compound of any one of Claims 1 - 7 wherein R!is phenyl,
substituted phenyl, heterocycle, or substituted heterocycle.
9. The compound of any one of Claims 1 -8 wherein R! is phenyl,

substituted phenyl, heterocycle‘or substituted heterocycle, wherein the heterocycle.
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3. The conpound of Claim 2 wherein the substituted al kdSemsraberatdogl ,
cycloal kyl al kyl , al koxy, or alkylthio group, respectively, is substituted
one or nore tines, independently with a substituent selected fromthe group
consisting of trifluoronethyl, pentafluoroethyl, 5-fluoro-27bronopentyl,

3- hydr oxypr opyl oxy, 4- hydroxycyclohexyloxy, 2- bronDethyIthio

3- et hoxypr |QX and 3-et hoxy-4- chlorocycl ohexyl. 4. The conbound of any
one of cl aﬂ“ﬁ‘é %‘t‘%ﬁrﬁé%ﬂw &fﬂ'éP m@%&m@ng} dupphesyl, §EF%1&1t eyrreliinyl ne

| ' l'idinyl
Dy yr PR hyf“ IR, Lo RoXiaol B infah B Moo, T O DY
' "|[\jl.’| azt(:JI ly![ r?xamﬂzlfﬂjélaﬁllﬂd}dzplﬂ Il]nazbd Iﬂzrladohdmw sziebyllthlafzb‘i(l{hﬂﬂj p;g::yﬂnyl SR
acety |azo N rimidin y i qui nol i nyl ,
benzoxaz oz é%&)&lf;qum szgg O@I enacaf%mlya% 9 sur any! |
benzot hi opigalihyl, by, ?})Sﬂzo‘fﬂ]@lay 9L, 84d inBblyhhe BpBRY D8Rl %@R& y

substituted. 5.° The conp one o ai ns wherei n
hydrogen &nuean the rinigsndigtyt nmgémtutedh*atlngerto tiee Hle substipenisrbrobsiitytedne of

| 1 - RA.is h d_of f d
- 76" wer 81 B % BV HiehaRi L clgeE o e PG TP e any one. of

Qainms 1 €Lyl QL‘;DClﬁilké@ MI?OIVC; alk?MﬁlﬁtWEé%Eﬁféa&hﬁk‘)Yl' alk&B} /I or.
substituted heteroc 9. The corrpound 1o [;la% one of Cllains I - 8
tiyhvathee o

wher ei n R3ubsttushtgapibe furﬂwbgmbsmmhnmn@ Eyalkexyoer witlbend tofived

et o 00y Chilo IR e TRBL IS ol T RRPU %Séresﬁy%@utsé"wﬁﬁ%e' )

pyrrolidi mbbnmemledueaﬁom fNe BRI ?xdoﬁsimz%l ofipheB@E0 bitlzyldx§ OptRE P

pyr azol ylg) [ m dazol yl, triazoly i_azol yI t hi adi azo i}-bic’ th| azol yl ,
7

SeEzm i d igipglp Ry, witensin thegshenylony, hynzyl mﬁypm pyri dazi nyl
ui nol 4, edl'é:?ﬁﬂﬁ FAe) ui nol i nyl,
_benzofuran%lﬂgenz Ioﬂqglﬁﬂ%%%g%n%%?rﬁﬁ% ”Igﬁllin su%tvf(?t uted is
taken t osubsntuenth seledtetbfromitiet grows cansizting vfihado, @y-ChalkyleandoC 65 alkokglon
substltuen or, sybstituted vmthoetotwo subst.i t uent dently
sel ected ¥ “ﬁ’%‘ﬁﬂlﬁﬁéﬂ R subgHeng felerte éﬁleogfouv%wﬂ%rega '&@“&B‘iﬁkoxy and
Cl - CA al kg A1RbrcatbRYIChiY RARL sabéﬁehted %t!ﬁ%ifb t%Qﬂe @ﬁﬂsﬁhfeﬁt ée}ecfea%&m freent can

be further substituted | ndependently with Cl-C2 al koxy or with one to five
group consisting of hale, Cj-C4 alkyl, C,-C, alkoxy, and C;-C, alkylthm

~ 10.  The compound of Claim 9 wherein R! is phenyl, substituted phenyl,
heterocycle or substituted heterocycle, wherein the heterocycle moiety is selected from
th_é group consisting of pyridinyl, indolyl, benzofuranyl, furanyl, thiophenyl,
benzodioxolyl,'and thiazolidinyl, and wherein substituted is taken to mean the rihg
'moiety is substituted with one to three halo substituentS' orsubstituted with one to two
—” substituents mdependenﬂy selected from the group conslstmg of hale, C;-C; alkyl, Cl-C4
alkoxy, and C 1-C4 alkylthio, wherein each alkyl, alkoxy and alkylthio substituent can be
further substituted independently with C;-C; alkoxy or with one to five halo groups each
~ independently selected from fluoro and chloro; or substituted with one substituent
selected from the group consisting of phenyloxy, benzyloxy, phenyltlﬁo, benzylthio, and
- pyrimidinyloxy, wherein the phenyloxy, benzyloxy, phenylthio, benzylthio, or
5 pyrimidinyloxy moiety can be further substituted with one to two substituents selected
* from the group consisting of halo, C;-C; alkyl, and C;-C; alkoxy; or substituted with one

79.



hal o gr.oups each. i ndependently sel ected-from fl uoro ark S¢ptember 2006
substituted with one substituent selected fromthe group consisting of
phenyl oxy, benzy) oxy, phenylthio, benzylthio, and pyrim dinyl oxy, wherein
t he phenyl oxy, benzyl oxy, phenylthio, benzylthio, or pyrinidinyloxy noiety
can be further substituted with one to two substituents selected fromthe

 group consisting of halo, C-C2 alkyl, and C-C2 al koxy; or substituted

with one sshsfitesnt selentedsBpradhegronp eensisiag 6f Guf s eorl and Cikg allkoxyearionyheyl and

Cl- ¢4 al k arb n h 8%5'" stituent
sel ect edain eﬁ@“ éhﬁ@”@%ﬁ%‘)g S%e &g;?t?th 'ftlé&%%f% tﬁgﬁ%ub%f) g%ony, and
Cl - C4 al kild, 0,4, ali8], Jh@4aﬁdsﬂ:39u:ﬁtﬂcslt4ak§1tlﬁb9 wherein Rl is phenyl, .
substituted phenyl, heterocycle or substituted heterocycle, wher ei n t he
het erocycl e noi ety |s selected from the group consisting of pyridinyl,

i ndol yl, benzqfilr 4, 0 d

t hi azol i di nyl, T and ere ﬁﬁ@l}#saﬁ't E}fgga?@étlakén ?e(ﬂ?rgair%c%u éetmrulﬁﬂg noiety is
subst i t utphenylj Rhis bpdrogen bhmethyh ahd RS Fdshi Riendt al] hyiregeubst i t uted with one to
two substituents independently selected fromthe group consisting of halo,
Cl-C4 alkyl, C-C4 alkoxy, and Cl1-C4 al kylthio, wherein each al kyl, al koxy
and alkylthlo ubs £ ub 1 ly with
Cl- C2 al koxy o? Wi ?ﬁggﬁéb?%@%f\%gy Oafgf(glfsls ig’%ﬂﬁf&fﬁdggﬂﬁﬂgﬂ?ﬁlg sel ected
from f | usnbstiautet pliengl, & iokydsegestor imetted, and R, BhandRbae iall ydiogemel ect ed from
the group consisting of phenyloxy, benzyloxy, phenyl t hi o, benzylthio, and
pyrim di nyl oxy, wherei n the phenyl oxy, benzyl oxy, phenylthio, "benzylthio,

or pyrimdinyboxy 1R &dnipeiad 206 kfideIN- S nkihit- emmm-ﬁaﬂbmrl}m

substituents sel ected fromthe group consi sting of hal o, -C2 al kyl, and
ca= 2. al Rm@-%ﬂlbmndmmh&mmh@aﬂng@t@ém@%@ﬁuge ért%%tu t uent
etected fromthe group consisting of Cl-C4 acyl and ¢ -C4 al koxycar bonyl ,
and further substituted with zero to one substituent selected from'the

group consistilsg of Thédiedmpouad 2@46-aiftuoro hqs-@%aﬂhypmeﬁ@men-ﬁmmm-kw t hi 0.

11. The conpound_of any_one of clains 1- 4 wherein Rl is substituted
phenyl , Reridig-2nylitbenyamide heppisyepinatessh. R3, R4 and R5 are all hydrogen. 12.

© The conmpound of any one of clains 1- 4 wherein RL is di- or tri-halo

substituted phenyl, RZ is hydrogen or methyl, and R3, R4 and R5 are all
hydr ogen. 13. 1She dﬁzmmompdund2 4,6-trifluoro-N-[6-(1 -methyl-p1pendm-4-ylcarbonyl)-

. 2,4,6-triflyoro erd di n-4-yl carbonyl) - '
~ pyridin-B Yﬂﬁt{?'z%ﬁl&%ﬂﬁaé’éd%ﬁ %Mﬁ@f@uti cally acceptable acid addition salt

t hereof. 14. The conpound
2,4,6-trifl uoro-N—L6 (1- et hyl - pi peridi n-4-yl carbonyl) -
16. pharmaceutical formulation comprising a compound of any one of |

Cl 1-15and a pharmaceutical carner, diluent, or excipient.

(2

_ 17. A compound according to any one of Claims\_‘ 1—-15foruseasa
‘pharmaceutical. '

18. A compound according to any oné of Claims 1 — 15 for use in inhibiting

neuronal protein extravasation in 2 mammal.

19. A compound according to any one of Claims 1 — 15 for use in the

treatment or prevention of migraine in a mammal.
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pyridin-2-yl]-benzanm de hem succinate salt. 15. The. chpeptember 2006
2,4,6-trifluoro-N-[6-(1-nethyl-piperidin-4-ylcarbonyl)-
pyridin-2-yll-benzam de hydrochlori de salt. 16. A pharnaceuti cal

formul ati on conprising a conpound of any one of Cainms 1 -liand a
pharmaceutical carrier, diluent, or excipient. 17. A conpound according to
any one of Clains 1-15 for use as a ‘pharnaceutical. 18. A conpound
accordi ng to any one of Clains 1 - 15 for use in inhibiting neuronal

protein extravagati gr?gggp(il CGQr any one of
Clainms | 15 fo?éuseglrbr? rea 9‘m(s_;%n‘gr ev%ﬂﬁ?éﬁ g?%“’g‘gaﬁl%e ina-
manmal . 8thakfindbéps huhat. 2006 20. A corrpound according to any one of d ains
17 - 19 wherein the: manmal is a human. 21. The use of a conpound accordlng
to any one of Claims 1 - 15 in the - manufacture of a nedicament for the _
i nhi bition of uro B . e use of a
conpound accorgl?ng ?gé%ér%y?tg%eﬂlggé@%&%ﬁ*g!tg%ggngoﬁgﬁ[mrrgm}ﬁéct uér]e of a
‘medi camenmahafactitecoftamalicamint Gy thy @EDit onT nefiroiblgireteihextavaati®ming . 23.
The use .according to any one of Clains-21 - 22 wherein the mamal is a
human. 24m3533“}‘ﬁlocess for preparing a :

2- hal 0- 6- (pi peri di n-4-carbonyl)pyridine conpound of formula Iff Q X Nr /
N~R In where X is bromo or chloro; R8 is an am no protecting group, C'-C3
al kyl, C3-C6 c3| oalheykse Gf a COmapbkyd accartling to gnpue of Claimisub-d5lihtHeHZ n N, N

Vmanufacmre of a medicament for the freatment or prevention of migraine in 2 mammal.

| (_) 23,  The use according to-any one of Claims-2} ~ 22 wherein the mammal isa

human.

24. A process for preparing a 2—ha10}6—(pipcridin—4-carbonyl)pyridine

compound of formula IiI

HI -
where X is bromo or chloro;
() R is an amino Protectmg group, Crcs alkyl C3-Cq cycloa]kyl—C;«C;; alkyl, or a
| group of formula IF . L
CeH ) Ny
_ N
Rm

R® is hydrogen or Cy-Cg alkyl; and
n is an infeger from 1 to 6 inclusively;

comprising
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Rsl; .R6is hydrogen or C1-C6 alkyl; and n is an i nt2g8eptémben20060 6

i nclusively; conprising 81 29 Septenber 2006 1) reacting a

2, 6-di hal opyri di ne selected from 2, 6-di bronopyri di ne and 2, 6 _

di chl oropyriding, with n-butyl lithiumto form 2-hal o-6-1ithiumpyridine,
and then 2) reacting the 2-halo-6-lithiumpyridine with a substituted

am nocar bonyl pj.peri di ne. cogpound .of for alVRg 0 RLO. N RIV.-1
wherein R9 andi)ﬁfe"tﬁ}g@ %Q‘éﬁf yHgine S@P“%hﬁlﬁ&@ﬁ%foqlﬁ@@?jﬁ@@#t% t he.

ni trogen j:onpabi . -hey af: n 2926 N8hiua- _  ihelk Ny,

pyrroli dlﬁwwbgﬁ%?%gﬁlpﬁlr@ : hg‘%@%ﬁgr‘zocesgqgl%‘h% %@rﬁ%ﬁ%ﬂgﬂi nXis
brono and t he 2, RadirgahePyalodé-ithium-pyédige siitbraobgtytniedi i ne. 26. The process
of either Claim24 or Claim25 V\geﬁfi n'-‘]ﬂR/i and R10O are each nethyl. 27. The
process dIMBPEaRRGnYRIRGtneCOnPoEpd pIfoBRURIN i ' R9 and Rt6, together with |
the nitrogen .to which they are attacheds conbine to form pyrrolidinyl. 28.
The process of any of Cains 24 - 26 w%erei n the solvent for step 2) is
nmet hyl -t -butyl ether. 29. The proce@ N.any of Caims 24 - 26 wherein the
solvent for step 2) is toluene. 30.YA mdthod for preparing a o '
2- br ono- 6- ( pi peri di n-4-carbonyl ) pyri gi ne conmpound of formula Il 82 29
Sept enber 2006 O ' - : '

)
S —

wheréin R’ and R'® are each methyl, or R®and R'®, fogether with the nitrogen to which

O they are attached, combine to form azetidinyl, pyrrolidinyl, or piperidinyl.

25. The process of Claim 24 wherein X is bromo and the 2,6-dihalopyridine is
2,6-dibromopyridine. '

26. . The process of either Claim 24 or Claim 25 wherein R® and R!° are each

._ methyl.

| 27.  The process of either Claim 24 or Claim 25 wherein R® and R'’, together .
with the nitrogen to which they are attached, combine to form pyl_'_rolidinyl.

\—j SRR 28.  The process of any of Claims 24 - 26 wherein the solvent for step 2) is

-

methyﬂt—buMether.

29,  The process of any of Claims 24 — 26 wherein the selvent for step 2} is

- toluene.

30.. A method for preparing a _2-bromo»6~(piperidin—4-carbonyl)pyridine

co_mpdund of formula III
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Br- E/:N 7 11l wherein It7 is Cl-C3 n-alkyl, or an =% $eptgmbrré®6ng
group; conprising reacting 2, 6-di bronopyridine with n-butyl lithiumto form
2-brono-6- lithiumpyridine, and then reacting the
2-brono-6-lithiumpyridine with a 4-(N, N - dinmethyl am no) car bonyl

pi peridi ne conmpound of formula IVON 17 R IV in a nmethyl-tert-butyl

et her solvent. 83

111

wherein R7 is C;-C; n-alkyl, or an amino protecting group;

corﬁprising reacting 2,6-dibromopyridine with n-butyl lithium to form 2-bromo-6-
hthlum—pyndme and then reacting the 2-bromo-6- hthmm—pyndme with a 4-(N, -
dlmethylammo)carbonyl piperidine compound of formula v |

in a methyl-tert-butyl ether solvent.
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