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This invention relates generally to substituted biaryl

pi perazi nyl - pyri di ne anal ogues that have useful pharmnacol ogi cal
properties. The invention further relates to the use of such conpounds
for treating conditions related to capsaicin receptor activation, for
identifying other agents that bind to capsaicin receptor, and as probes
for the detection and |ocalization of capsaicin receptors. BACKGROUND OF
THE 1 NVENTI ON Pai n perception, or nociception, is nediated by the
peripheral termnals of a group of specialized sensory neurons, terned

"noci ceptors.” A wide variety of physical and chemcal stinmuli induce
activation of SURHYIONED B RZneROPRRTHAY £RALOGURN Of a
potentially harnful stimulus. [nappropriate or excesggve activation of

noci ceptors, however, can result in debilitating acute or chronic pain.
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or di sease g@&ﬁ&gs that induced it. Existing treatnments for neuropathic
pain are largely ineffective. Qpiates, such as norphine, are potent

anal gesics, but their usefulness is |imted because of adverse side
effects, S“ﬁﬂc?ék@ﬁ%ﬁﬁé@h?ﬁﬂﬂh%&hY ess and wi thdrawal properties, as
wel | as respiratory depression, noo changes, and decreased intestinal
motility w th cofemrercention oo agidepian.ipmedigiudyche peripharal ittiginaly afia group of

al terations Biila SREQCHIBR, AREdAHIRBAR.C AFKOHSH Y8 pRfRal hd cidstal | on,
neur opat hi c Qalg,ls fre ue%;lé1non-res onsj ve or onlxggﬁrt%all fall
responsi ve t3TUOMRIBHABYEP Opivdh SUamaR Sy YR & B4t ABRTEEY

enpl oyi ng t higriungiroips.- Depspeiat at excesivagtvitiat oketipsptone hovevérhen result in
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pai n. psaicin . s a pungent. substanc erive romt he s of .1the
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characterized by persistent activation of nociceptors in periphera

ti ssues, fol feikednith)niyy endispasqerpeeidetip@ipaditzat i on of peri phera
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changes, and decreased intestinal motility with concomitant constipation, nausea, vomiting, and

alterations in the endocrine and autonomic nervous systems. In addition, neuropathic pain is
frequently non-responsive or only partially responsive to conventional opioid analgesic regimens.
Treatments employing the N-methyl-D-aspartate antagonist ketamine or the alpha(2)-adrenergic
agonist clonidine can reduce acute or chronic pain, and permit a reduction in opioid consumption,
but these agents are often poorly tolerated due to side effects.

Topical treatment with capsaicin has been used to treat chronic and acute pain, including
newropathic pain. Capsaicin is a pungent substance derived from the plants of the Solanaceae
family (which includes hot chili peppers) and appears to act selectively on the small diameter
afferent nerve fibers (A-delta and C fibers) that are believed to mediate pain. The response to

capsaiein is characterized by persistent activation of nociceptors in peripheral tissues, followed by



common vanilloid noiety. One such analogue is resiniferatoxin (RTX), a
nat ural product of Euphorbia plants. The termvanilloid receptor (VR
was coi ned to describe the neuronal nenbrane recognition site for
capsaicin and such related irritant conpounds. The capsaicin response is
conpetitively inhibited (and thereby antagoni zed) by another capsaicin
anal og, capsazepine, and is also inhibited by the non-selective cation
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itself cause burning pain, which limits this therapeutic use. Recently, it has been reported that:,

VR1 antagonists, including certain nonvanilloid compounds, are also useful for the treatment of
pain (see, e.g, PCT International Application Publication Numbers WO 02/08221, WO
03/062209, WO 04/054582, WO 04/055003, WO 04/055004, WO 04/056774, WO 05/007646,
WO 05/007648, WO 05/007652, WO 05/009977, WO 05/009980 and WO 05/009982).

Thus, compounds that interact with VR1, but do not elicit the initial painful sensation of
VR1 agonist vanilloid compounds, are desirable for the treatment of chronic and acute pain,
including neuropathic pain, as well as other conditions that are responsive to capsaicin receptor

modulation. The present invention fulfills this need, and provides further related advantages.

SUMMARY OF THE INVENTION

The present invention provides compounds of Formula I:



with fromO to 4 additional substituents (e.g., independently chosen from
R ); Are is phenyl or a 6-nenbered aromatic heterocycle, each of which is
optionally substituted, (e.g., wth fromO to 4 substituents

i ndependently chosen fromR2); X, Y and Z are independently optionally
substituted carbon (e.g., CR) or N, such that at |least one of X Y and
Zis N Rx is independently chosen at each occurrence from hydrogen,

hal ogen, d -C4al kyl, amno, cyan andgono- and di-(Cl-C4al kyl ) am no;
Each R, is mdependently chosen fr FUL (a) hal ogen, cyano and nitro; (b)
groups of the formla-Q M Ry;r,and ( ) roups that are taken together with

R O to forma fused 5- to 7- rre ocyclﬁocmdﬁl het erocyclic ring
that is optionally substitutedf , W|t fromO to 4 substituents
i ndependent |y chosen from haj, @' ) Cyano nitro and groups of the

formula-Q MRy); R O represents one substituent chosen from (a) nitro;
(b) groupQS‘Gﬁllﬁsmh;mﬁlmema@)i@Mﬂfﬁalﬁnﬂsuekc?ongmmgWbﬂhatFOHméa1:aken t oget her
with a subgtj g%h'é?ng rae@ﬁ%éﬁé}édﬁﬁoﬁ?%]c'ﬁete{og%&égr iRl ub&ﬂﬁt&&)@ﬁﬁ 'Ri’a and _

SUbS'[I'[U'[Edl erea carpopocyc r eterocy C I1C ring

that, in cervitifromu@iodadditional ﬁ@bﬁt@eﬁ@fe ghyeflepsagentls ghasen ﬁ_’ﬁm B unsubst i t ut ed
group choggn, &H&Q}Fpor 6-:1-9@1"3&1]6&' érorf]@h%n%%@ ﬁelch ogl‘u@c? Io@dﬂyliy’ su%ﬁ’cu%ade KOXY,

C2- Coal ky ano anone hal’oa

C, - Cehal oal wastgfromw%t«?dsuwltumtsle@pe@%ﬂywyosmﬁpm&;) C - Ceal kyl suI foriyl,
mno- or %Y(aﬁdz%hd% 4kl S isomkity0Ysindd ARBP e LTCHY 6r®Csiich that at least

Céal kyl ) am nocar bonz ¥ g@k{ %ﬁﬂs )&Edepencfent I ?ggh@e"r{ frs%cm élo?czal n§=/I ene
0 O 11 EachXakiaad Zidbpendent|y absent or selected fromo0, (=0 (i.

-d-), %:( ROk 11(depé?1dently Qicger) atehd chun’e'ncH ﬁ%mdegéenCﬁﬁgep d,] 1C4ﬁk l atﬁ(pc))ano

O C( =0 O Rz HN
ch|( | t (| émdmmrfnd@(( @Néfréi*amncq, , -CN), NH)N(R2) (| , -CN),
N( RaC( = O)Egth@gmnaﬂgeznmntigcﬁseﬂfr&nk-e “N-G), N(R)C(=NH) (i.e., -N-C- ),
N(Rr)S(Om (e 0.), S(OM(R) OORzOSOO(eg, -S-N) and
N[ S(O) nRIS( é})rhab’ée"gcyam Mgt wherein mis independently sel ected

(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with Rjo to form a fused 5-'to 7-membered carbocyclic or
heterocyclic ring that is optionally substituted (e.g, with from 0 to 4 substituents
independently chosen from halogen, cyano, nitro and groups of the formula ~Q-M-R,);

Rp represents one substituent chosen from:

(a) nitro;

(b} groups of the formula -Q-M-R,; and

(c) groups that are taken together with a substituent represented by R; to form a fused,

_ optionally substituted 3- to 7-membered carbocyclic or heterocyclic ring;

su;ck:h that, in certain aspects, R, is not hydroxy, amino or an unsubstituted group chosen from

C,-Cealkyl, C;-Cgalkenyl, Cx-Cealkynyl, C;-Cealkoxy, Ci;-Cealkyl ether, C;-Csalkanoyl, Cs-

Csalkanone, Cl—Cshéloalkyl, C;-Cihaloalkoxy, mono- or di«(C,-CgalkyDamino, C,;-

Cealkylsulfonyl, mono- or di-(C,-Csalkyl)aminosulfonyl or mono- or di-(C;-

Csalkyl)aminocarbonyl;
Each Q is independently chosen from Co-Cjalkylene;
| , 2
Each M is independently absent or selected from O, C(=0) (i.e., -é*), OC(=0) (ie, ~9°C7),
0 O 9 q“’
C(=0)0 (i.e., ~C- 07y, 0-C(=0)0 (ie, ~©” C- 0y, S(O)n (ie., -S-, ~57 or ~57), N(R))
R, 0K HN R,

W Voo

Ge, ~N=), CEONR) (e, ~CN7), CENHNRY) Ge, “CN7), NRIC(=0)



at each occurrence fromO, 1 and 2; and & is independently sel ected at
each occurrence from hydrogen, Cl-Coal kyl and groups that are taken
together with Ry to forman optionally substituted 4- to 7-nenbered
het erocycl e; Each Ry is independently hydrogen, d -Cghal oal kyl,
optionally substituted Cl-Cgal kyl, optionally substituted C2-Csal kenyl
optionally substituted (C3-Cscarbocycl e)CrC4al kyl, optionally
substituted (4 tg 7- nenbered hetegﬁqﬁple)Cb C4al kyl , or %@ken t oget her
b

with R tofor tional su Uted 4- to 7-me h"ed het er ocycl e
(e.g., in cékeain ehb&@ﬂ%(n efiéh al kyb , NG @bc fese “and Net¥P eis
substituted with fromO to 4 substi tuer@ %,l ndependently selected from

hydroxy, hal og m no, cyano, nitropRX I 000H, am nocar bonyl ,

am nosul f onyl , e%—ﬁ_ al kyl , C3-Crcycl oall C2- Coal kyl et her,

d - CBal kano#-& wﬂ%ﬁ%Q}MﬁSﬂ>m ¢+ Cga ox;), wherein g jAdeRsRgeRfiv splected

A - Csal kyl t B @ch BRﬂﬁencé‘ﬁgm@' 16@ 2 gﬁﬁkﬁkﬁ( hrﬂi@ﬁéh&bﬂﬂﬁ&éi&f&l'at eabh occurrence from

CGaI kanoyl am no, nopno- )am nosul fonyl, nono- and
- (O - CBal Kiyirpgei shar) %&wp&) thats gre Halfeﬁé%w thRyi toh foEp d’@e?P“PI?a“Q is a

5| ngl e covalsmg,mgeadm(?-Lm@nbe,-e@aab,ls k; and Mis absent; Each R2 is: (a)
i ndependent | y cho&en fr

am no, .cyano,
ani nosul f G#PIRy s {ndenepden %ﬂhygmgﬁb&@ﬁﬁﬁﬁwl apitenatlyi bs@ﬁm@ér(%ﬁ}l?y[ optionally
(C3-Cgeycl oah%uduie@oc;éamem, Jonalfyd Ralistatell v { G;-@ém@@?dléﬁ@&‘&qalkyl optionally

C - Coal kyl t hi C6a| Kk r koxyc bonyI
C2- Ceal kano;ﬂ‘ df\{ g'ete’f?%&?)c"aéfféﬁﬁr Xl'( @@g‘&%ﬁg &hﬁn&’c@
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(e g., W th foipdfdxy,halbgénl Bifinb,tyi @] itrd, Bﬁ@P@O@HIﬁrﬁ:ﬁodﬁi‘bﬁﬁﬁ&nﬁﬂo@lﬂmﬂ&t,Ogen

hydroxy, a ny nqsul f ony a

(b) taken tgga{qﬂ’e& 's\ﬂ’%"%pgg%é‘g%ﬁt&h%%mg “%‘P?ﬁl C %M @0“3{1 e‘I%aﬁ?@%%er ed
c_a{ lﬁo](c:ycl [ 8 CQICgh)l’dﬁixgﬂ?d,%/Cbh?ganyhhl@, t fedo- i &nmptdnw.amaa?:ysanﬁisﬁcammtyed Ce. g., |
Wi rom ubsti tuents, ..i en sen fr ogen, .0xo an
Cl- C6al kyl ) : é%‘a“f’% BpJRgHSy g i d‘??@ﬂ%‘#"&'& 8"%5‘?’ @? g ﬂa’“m"

d - Céal kyl , a(ud:ﬁheﬁ‘gmymdhabdt Ryis nQ@hyGogednkfQ js- a@mgré@badlenabdnyl(xaalﬁldalkyl) and M is
phenyl Co- C2a e¥ and (iii) groups of the formula: R5 SL~MRS or ,;

er ei n:

S3UAIR7 4 L is Co-Co6al kyl ene or C-C6al kylene that is taken
t oget her wWhdhiR;R5, R6 or R7 to forma 4- to 7-menbered heterocycle; Wis

0, GO S, S?a)QBde?%énﬂy%%os%ﬁ](}rOBG(i)at{yﬁfoxy, amino, cyano, halogen, -COOH, aminosulfonyl,
nitro and aminocarbonyl; and (ii) C,-Csalkyl, (Cs-Cscycloalkyl)Co-Caalkyl, Ci-
Cshaloalkyl, C;-Cealkoxy, Cy-Cealkyithio, Cy-Cgealkyl ether, C;-Cgalkanoyl, C,-
Cgalkoxycarbonyl, C,-Cgalkanoyloxy, C,-Csalkanone, mono- and di-(C;-Cgalkyl)aminoCo-
Cialkyl, (4- to 7-membered heterocycle)Co-Cialkyl, C ,-C.salkylsulfonyl, meno- and di-(C,-

Csalkyl)aminosulfonyl, and mono- and di—(CI-C;,alkyl)aminocarbon);i, each of which is
optionally substituted, (e.g, with from 0 to 4 substituents independently chosen from
halogen, hydroxy, cyano, amino, aminocarbonyl, aminosulfonyl, -COOH and oxo); or

(b) taken together with an adjacent R, to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is optionally substituted (e.g., with from 0 to 3 substituents
independently chosen from halogen, oxo and C;-Cealkyl);

R; is selected from:

(i) hydrogen and halogen;

(1i} Ci-Cealkyl, (C3-Ceeycloalkyl)Cy-Caalkyl, C,-Cghaloalkyl and phenylCy-Csalkyl; and

(iii} groups of the formula:

Rs
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or



(a) independently chosen from hydrogen, Ct-Cl2al kyl, C2-Cl2al kenyl, (C3-
Cscycl oal kyl ) Co- C4al kyl , C2-Cé6al kanoyl, C -C6al kyl sul fonyl,
phenyl Co- Céal kyl, (4- to 7-menbered heterocycl e)Co- C6al kyl and groups
that are joined to L to forma 4- to 7- nmenbered heterocycle; or (b)
joined to forma 4- to 12-nmenbered heterocycle; and R7 is hydrogen,
C3-Ct 2al kyl, Cz-Cx 2a| kenyl, (C3-Cgcycl oal kyl) C0-C4al kyl, C27C6al kanoyl
phenyl Co- Cé6al I:}Xh - to 7-menbered heterocycl e) Co- Céal kyl or a group
that is joine f L to forma 4- to 7-nmenbered heterocycle; wherein each
of (ii) and (iL is)XyCsaligfne on@Coplkglendzahat isudkenl togethey with s Ry o Rotw fOrnt 04-4o
substituents ingde e%grgﬁeté‘o qosen from (1) hal ogen, hydroxy, am no,
cyano, nitro, - ., am nosuclyFo’nyI am nocar bonyl and oxo; and (2)
Ct - Coal kyl ((Rim,c@(l;lso&ﬂ)low()zr:o C2al kyl, C-C6hal oal kyl, C -C6al koxy,
Ct C6al kanoyl | koxycar bonyl , C2- C6al kanoyl am no, nono- and

- (C1- Ceal kyI%amR‘b C4al kyl, Ct-C6al kyl sul fonyl, nono- and -

- (G - Coal kyl ) ata) nosepehdantly clpsero- -fraam dhydrogéiCl C;-Craglkyl, Cp-Ciaalkenyl, (Cs-

CG | kyl i d ta d

hef‘er Seyele) oo bRt G ROARALE G RN ooy Cafly DR, ©

secondary subst V4nemhbered hehdeqyelnlﬂb-lﬁkdllwl aldqs@ms fhatars jeided ¢rela to flosntla dxty 7-

cyano, oxo, im ngmp%? gdpéi% C - C4al koxy and Ct-C4hal oal kyl); and R4
0

represents from "dent s (e.g., substituents that are
i ndependent |y ch@ammeﬁﬁmﬂwm4-t@3&-hkmb§recthete@m¢@m kyI and oxo) Wt hin

t t t
v et nor o1y = BB ELCI U QI SRR L OEDy, |
nmicronol ar, 500 plenyfeCaikyl, 14}00 71mmd)=md Baterocycle)Tatatinl axra grogp lllmn&);nmbcar or
| nanonol ar in a, CL%??WJHJ?%@BBQ&ME{&H@M@ assay and/or have an EC50 or
a

| C50 val ue of no gre han m cr ono 500 nanonol ar, 100

nanonol ar, Memlamadobﬁﬁ!) agd) (irih isorntibeatly svbstituted fegWith fiom Brto Hrsubstitipds assay
for determ .Ci n receptor agoni st or antagonist activity.
In certain g]% og&nﬂ Chog&gﬁbc VR1 nodul ators are VRl antagonists and
exhibit no ddi)delogt, bydseronimino, sxanoaitry -COORantirpsylfanyh amineeeybony! anbemoni ci n
receptor activagjjon at a concentration equal to the 1C50, 10 tines the

| C50 or 100 times the 1C50. Wthin certain aspects, conpounds as

described her®i frGekyl 46eTerrloglyRCeCalyle Si-Sitloalkyin Cic€saliory.oCi-Calkanoyl,
radi ol abel ed org| és'deEufy%ExGbr{}l @%Mﬁ%ﬁﬂﬂmo ﬁlol&%@am@galmm%cmamwt her

pr ovi des, within other asp ect S, harmaceut i cal osl tions npri1 sing

at | east one su‘Bls@qal’%lﬁ'éﬁmﬂr AR pﬁ“ﬂeiﬂ‘e@s ﬁgﬂﬂkyﬁwm %nyhnal%‘guéﬂdprdb(ﬁlded

herein in conbcgm?nmnauaxtbhnmuﬂmwol Srkngiel gt cand ahhe GAr MinRhbQEd
excipient. Wthin further. dspects, nethods are provided for reducing

cal ci um conduct BEHERYEIEICaCardel| eael of d’éf’;’fé‘aiscﬁuHS“F”é@thtBrﬁ'°"b8ni9rils"'F"r‘P@dafY
contacting a ce.«lubst{t@n@ mddpaw@&gabﬂos@xmrﬁaﬁlo@aa Ry GRS Ayend) oxb SRR, @,- Wi th
e

at | east one VRl podul ator as scribed herein. Such contact may occur in
Vi vo or Cialkyl, C,-Cjalkoxy and C,-Cyhaloalkyl); and
R, represents from 0 to 2 substituents (e.g., substituents that are independently chosen from C,-
Csalkyl, C;-Cshaloalkyl and 0xo). |
Within certain aspects, substituted biaryl piperazinyl-pyridine analogues provided herein
are VR1 modulators and exhibit a K; of no greater than 1 micromolar, 500 nanomolar, 100
nanomolar, 50 nanomolar, 10 nanomolar or 1 nanomolar in a capsaicin receptor binding assay
and/or have an ECsy or ICsy value of no greater than ! micromolar, 500 nanomolar, 100
nanomolar, 50 nanomolar, 10 nanomolar or 1 nanomolar in an in vitro assay for determination of
capsaicin receptor agonist or antagonist activity. In certain embodiments, such VR1 modulators
are VR antagonists and exhibit no detectable agonist activity in an in vifro assay of capsaicin
receptor activation at a concentration equal to the ICsp, 10 times the ICsp or 100 times the ICs,.
Within certain aspects, compounds as described herein are labeled with a detectable

marker (e.g., radiolabeled or fluorescein conjugated).



invitro. Methods are further provided for inhibiting binding of
vanilloid ligand to a capsaicin receptor. Wthin certain such aspects,
the inhibition takes place in vitro. Such nmethods conprise contacting a
capsaicin receptor with at | east one VRI nodul ator as described herein,
under conditions and in an anmount or concentration sufficient to
detectably inhibit vanilloid ligand binding to the capsaicin receptor.
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identifying an” agent capsai cin teceptor, - conprising: (a)
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Si gnal t hePs¥csY Teespieh deodplgtion dn amﬂaﬂfntofsorﬂiwwa IREEEE 1 dﬁbdﬁlﬁﬁ“l f the

absence Oﬁleﬁlﬁéﬁﬁcaﬂﬁ&?Jctwa(aﬁa)ouﬁ%f‘it%ﬁt‘oﬂQVRhSlo&ﬂéiéﬂis désaiprli ggleinonpound with a
test agent; detecting a S|%nal that corresponds to the anmount, of
O

bound | abel ed WBWﬂd%!ﬁﬂa?Pﬁc > tFEIOID REsSRAEEPd JfPr 1rEing RfBrE @ REEPY BPPHEPRCE i ng

a decr easﬁininﬂst@r!n@ﬁa'a pdﬁgnﬁﬁifﬁﬂng flork tpeiR a(tAdrapedtcal®OERR R dant 1€ leadt BRa
det ect ed %‘Hgit w‘?b Wthin furﬁher aspects, the present invention

provi des ‘erlpd’é’f‘wlrﬂyﬁihﬂﬁa”la presence or absence of capsaicin

receptor in a MangdsQre QAR Hiovided for(ta).tmgth aﬁmm@gmnﬁﬁml everdctive Wadder,
conpound as dES}: }lbed herei n under, condi.ti ons that f@elnt bi ndi ng of the
) 4}

conpound $oYBLAPL higsuR in 3 patignt; comprisipgpdminisicying 194 paignt qulferige fpmopcerangrs e of
a | evel off thdrérepoitp @urtitiono u migrdpeuticslyseiectiva amoant ey tap least The sybktitstedbiary]
i nventi Onpi;?e'ra%?nyﬂpyr%é‘in%%r?a]c%%gkaged phar maceut'i cal preparations, conpri sing:

The present invention further provides methods for promoting weight loss in an obese
patient, comprising administering to an obese patient a therapeutically effective amount of at least
one substituted biaryl piperazinyl-pyridine analogue. '

Methods are further provided for identifying an agent that binds to capsaicin receptor,
comprising: (a) contacting capsaicin receptor with a labeled compound as described herein under
conditions that permit binding of the compound to capsaicin receptor, thereby generating bound,
labeled compound; (b) detecting a signal that corresponds to the amount of bound, labeled
compound in the absence of test agent; (c) contacting the bound, labeled compound with a test
agent; (d) detecting a signal that corresponds to the amount of bound labeled compound in the
presence of test agent; and (e) detecting a decrease in signal detected in step (d), as compared to

the signal detected in step (b).



(a) a pharmaceutical conposition as described herein in a container; and
(b) instructions for using the conposition to treat one or nore
conditions responsive to capsaicin receptor nodul ation, such as pain,
itch, urinary incontinence, overactive bladder, cough, hiccup and/or
obesity. In yet another aspect, the present invention provides nethods
for preparing the conpounds disclosed herein, including the
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"substituted biaryl piperazinyl-pyridine anal ogues,"” as used herein,
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to be suitabl echpburlds treigbnessli aseiibedihbdintubig bthsdatiafonhcl4htBBFor compounds
having asymmetric centers, it should be understood that (unless otherwise specified) all of the
optical isomers and mixtures thereof are encompassed. In addition, compounds with carbon-
carbon double bonds may occur in Z- and E- forms, with all isomeric forms of the compounds
being included in the present invention unless otherwise specified. Where a compound exists in
various tautomeric forms, a recited compﬁglti:nd is not limited to any cne specific tautomer, but
rather is intended to encompass all tautomeric forms. Certain compounds are described herein
using a general formula that includes variables (e.g., Rs, Ar;, Z). Unless otherwise specified, each
variable within such a formula is defined independently of any other variable, and any variable that
occurs more than one time in a formula is defined independently at each occurrence.

" The term "substituted biaryl piperazinyl-pyridine analogues," as used herein, encompasses
all compounds of Formula I (including compounds of other Formulas provided herein, as well as
any enantiomers, racemates and stereoisomers) and pharmaceutically acceptable salts of such

Argy

Y)“Z
L X

compounds. Compounds in which the core ring X Rs g pyridyl, pyrimidyl or triazinyl



bei ngs or animals w thout excessive toxicity or carcinogenicity, and
preferably without irritation, allergic response, or other problemor
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"prodrug" is a compound that may not fully satisfy the structural requirements of the compounds
provided herein, but is modified in vivo, following administration to a patient, to produce a
compound of Formula I, or other formula provided herein. For example, a prodrug may be an
acylated derivative of a compound as provided herein. Prodrugs include compounds wherein
hydroxy, amiﬁe or sulfhydryl groups are bonded to any group that, when administered to a
mamimalian subject, cleaves to form a free hydroxy, amino, or sulthydryl group, respectively.
Examples of prodrugs include, but are not limited io, acetate, formate, phosphate and benzoate

derivatives of alcohe] and amine functional groups within the compounds provided herein.



to 6 carbon atons (C, -C6alkyl) and fromI| to 4 carbon atons (C, -C4al kyl),
such as nethyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl,
tert-butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2- hexyl,
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Simlarly, "alkylthio refers to an aIkyI group as descri bed above
attached @P’a“ﬁ‘*ﬁfp?"tﬂ“’%gﬁeﬂﬁ@“’eb The term "oxo," as used herein, refers to
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in which the group contains a single ring with from 3 to 8 ring members. A "(Cs-Cscycloalky])Co-

Caalky!l" is a C;-Cyeycloalky! group linked via a single covalent bond or a C;-Cqalkylene group.
By "alkoxy," as used herein, is meant anral'kyl group as described above attached via an
oxygen bridge. Alkoxy groups include C-Csalkoxy and C,-C,alkoxy groups, which have from 1
to 6 or from 1 to 4 carbon atoms, respectively. Methoxy, ethoxy, propoxy, isopropoxy, n-butoxy,
Sec-butoxy, fert-butoxy, n-pentoxy, 2-pentoxy, 3-pentoxy, isopentoxy, neopentoxy, hexoxy, 2-
hexoxy, 3-hexoxy, and 3-methylpentoxy are representative éilkoxy groups. Similarly, "alkylthio"

refers to an alkyl group as described above attached via a sulfur bridge.



t he keto group. Al kanoyl groups have the indicated nunber of carbon
atons, with the carbon of the keto group being included in the nunbered
carbon atons. For exanple a C2al kanpyl group is an acretyl group having
the formula -(C=0) CHs. Al kanoyl groups include, ft ?ikanPle C2-
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ether and C2- @arwr'albqnﬁél 90 198, BCYHEFQUR (ﬁ&ve(czoha 16 W&rchaarmw
at oms, T e3paGH) %ﬁ'o\‘ braﬁb g%alkﬁ' a%ﬂgeﬁ%ﬁ%&d RRrd fBcRhEM Ci§ The

term "al koxyca onyl ers to an al koxy group attac hrougR eto
( ( C=0 - )the keto gopmp( lAlIempylgrogp&ilape ﬂhamdmged mmt@emfmm stbms.umuh the carbon of

0)- O, K
o ot kg %( 18 e e T P nflfoRiEE Borpd e g il 5 CoalB B 5. o1
Lgts gegﬁ : \éaée&%zl %Oﬁlhﬁmﬁig’ k&g fmm ﬁZ@FE}%P g\awggﬂ%ljéup;?mgdé hﬁl%on at O?rjs) the
K& o ok SaktsBry fr e b o et bstaibs, Vhh I BRPClS SR 2 ik SaPes

C]S =0 - 04 W)c&@biﬁ afdfs, espfedtively( Olﬂ)lilﬁﬂ@l? Jeferﬂtdxa(mw)ﬂxwhlch qalongseith kogr ei n,
refers to

ano i.nke an.gxygen bridge (i.e., a group
havi ng t het® 8@‘% gen ‘éﬂpgsé?cﬂg’éﬁ‘ ?T’C% g)“‘ﬁﬁ’ﬂ%} Al kanoyl oxy groups incl ude
C2-C8, C(C2-C6 Aandikaibnialalketomeydraupyin gnrhmhp&bamhbmharhm/aelnfeamnb%nﬂmd 8lkyl6 or 4

carbon at oms eﬂm,mCI%ﬁ;;l '(I;‘Bglﬂi“%“g'wca]c{éﬁﬁ er se.. L9y COC%(IIE q-‘l? r o 4n ahﬁnon}é aﬁgzg

as used H anoy group rou an a
| i nker (|frcm 3 todB, § piobgartioawiomg, reshestigan ek &) alb@pnﬁ@aﬁesﬁ(cﬂ)&-@@%&ﬁv@)—ﬁﬁk) , In

which R is hyds Y | - C8,
S0 R L V850, Gy e O Lo SRR B 0 e,
carbon attbatds sub@imwowith\ﬂslaikoxy ﬂbw)l Skt ety groupsdhideds G, €t etpe, 6 Cealind

formul a-4PRe oLl ik HUhe Uik Bt 61 6% ATulSy 1bfE ARMIOT A

at t achnent I'nclude C
Gi - C4al kydllgfdjﬁﬁl%hgqtheajmm Hwﬁ]—@ﬁs have froml| to 6 or froml to 4 carbon

atons, respectipylny. '-almf@aeb&w"fra&xlm hr?al?&@ &J‘B a&ﬁ‘oﬁl&c‘?&?dﬁkl@& 'ké‘t@( (C=0)-)
al kyl suI fonyl group. C4hal oal kyl sul S'F%“TQ)I’I s an al kyl sul f onyl “group

of from |bridgeg (ig., eagerm haitingie tganeral j sgudyrp el hA%f?XMCEQ@Vl Biqups

hal ogen (igellte, C,ickid chsoa;@r@tdmk &afrwﬁyll groups, AWkt Favt FreRY1 am; rH)or 4 ed@ps to
groups of the formila N{y (ﬁﬁalk , in which Ris Fr\)é % en or
C, - Ceal kyAtomsnEFsRegavefy, ity ﬁéFFY n; of thengrotpyiigy therearken ghih ridge is not

Al kyl sul figdhydea@t tAOindigdtéHiUmbertE bassl o @iléﬂwxﬁda%@ﬂwe&mtaoc:(&oql-o-qu3,
atoms. 1 SSBERURIRY Gy ST GHRRT AT 1O PRt i ve
al kyl sul f ony| arikaeoyBxQURs used herein, refers to an alkanoyl group linked via an oxygen bridge
(i.e., a group having the general structure —O-C(=Q)-alkyl). Alkanoyloxy groups include C,-Cs,
C:-Cs and C;-Cialkanoyloxy groups, which have from 2 to 8, 6 or 4 carbon atoms.
"C,alkanoyloxy" refers to ~O-C(=0)-CH;.
"Alkanoylamino," as used herein, refers to an alkanoyl group attached through an amino
linker (i.e., a group having the general structure ~-N(R)}-C(=0O}-alkyl), in which R is hydrogen or
Cy-Cealkyl. Alkanoylamino groups include Cy-Cy, Co-Cq and C,-Cialkanoylamino groups, which
have from 2 to 8, 6 or 4 carbon atoms, respectively.
"Alkylsulfonyl" refers to groups of the formula —(SO;)-alkyl, in which the sulfur atom is
the point of attachment. Alkylsulfonyl groups include C,-Cgalkylsuifony] and C.-C4alkylsulfony!.

groups, which have from 1 to 6 or from 1 to 4 carbon atoms, respectively, Methylsulfonyl is one
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"Am nosul fonyl" refers to groups of the fornula -(SO2)-NH2, in which the
sulfur atomis the point of attachnent. The term "nono- or

-(C, -Coal kyl )am nosul fonyl" refers to groups that satisfy the formula
-(S02)-NR2, in which the sulfur at o mis the point o ;4 chnent, and in
which one Ris C -Ceal kyl and the other R is hydrogen or an
i ndependent | y chosen C, -Ceal kyl. "Alkylam no" refers to a secondary or

tertiary @HafaRb HoBulAIRbS. v "?%Llléﬁﬂcyl&'ifonyll\{l(sg}l gckl)sél?dnhyéré {gﬁ' n

each al kyl e sane t ext
be i nearf°4B’Ff thpt issylestituged wtheﬂ lepg asg hylompn @weﬂwwsiml@fmwm kyI ).

Such groups i ngik@fifon ﬁ@ﬁmoewt@ oﬁﬁ?'&?the%%u‘m ré(ﬁi-(s@ﬁalkw mavmla.omr oups,
in which each C, - Ceal e same or ferent, as well as nono-

and di - (cl}y OB %\ :)%W@@meogéﬁammahe RO oéua{t@hmeiam&'/xlauéfﬂwﬁamo
groups. @édﬁylnammact&udasulfoeﬁ%ﬁmm QL AN 1RAT150in8 RUE, Whik Bsle Wom 12N

al kyl ene group i group havi ng.the eneral structure
- al kyl end® N+l yio 8r °afboﬂnkn°@ﬁe rfaeeaw&r ) ( onvhmm Bne EBRERIE | s
sel ected m@ﬂ@m@@ﬁ@nﬁ@ﬁmbronlalkyl cycloalkyl and (cycloalkyl)alkyl

. Al kyl, d f
TS ORI
and( rcT:Dn(():Gthl t@f attadhridhfl| K @] or@@—é(}l{llkxﬂkyl)am{b@ulfoﬁﬂ" refers to groups that
a 0 erer 0 a am no
G oup. | 1 R O PSSt B i B e e o hLRL 47 5 "é¥1°*2r

f ol | owi ngnaRds clecp;aleglena thie lother Rishydragen bogl nkqebendentlgrcmsasc, Cealky N~ |
el eyl am no- IR S h PRy g it g o Tt P Rulh PRI S

"al kyl " ud(elitylh(alkyly whewineach akyik yrlay botht samei angiffsrentipis this tamtext) @ach mtkyiusayon of
(- Cocy adPit ikfeccd iR Gl 80 ZpRisRubcs oy Spsb grpes Fspde & o an
al kyl am nexamgple uypnb- anldeid(&f%alwi)aaﬁdo@x@pg riwhich €ach&s-Ceadknd rn@u[be tresamegort he
i e eachidfdf S St bad i QU Bl b A BB, Sl

exanpl e, BIoIpe- and di-(C, - C6a] kyl)am noC - C4al koxy groups, such as t O"

11 The term a@f@&%&é% Y heferd &3 G5 S ;lgm B %qﬁkw QHQn(a'l fene gro(qug) NHZ)

"Mono- or di- anlnocar r bony

am nocC
ot oun i o sipdiivion hecatnssoh frogprecayiom NHOROR oare}?édeneswaacpm@mv igiothich
Cl1- C6al kydaeh and W‘"'.sél&tédsmhéﬂ@ﬁd%ﬂtlw'ﬁ%maaliéyln%ﬁoéﬂ%ﬂ%@%yc@&ﬁgl 41ky1 €groups,MONO-
or di-(C1-Ceal yl)anlnocarbo or a | ene ro(ﬁhé
_ ( Co- Chal Ayylymipgaiky goeps incl 'e'gal%kwme!y mqncbexdﬁh-@/u %ﬂm saliyh mego-
repl aced, anf Bﬁ(C@b@aﬁ%@HﬁWoCQC@l’cﬁﬁanﬁ%n@-emH *E!ﬁ((ﬁimﬁkﬁfamuﬂ;d tanent "Mdﬁb—eort erm

"hal ogen" refers to.fluarine, chlo ﬁ i odi ne. al oal kyl "

o e G R rainaCh LBl Brdot o S BB RENEST 1 2 hob e

hal ogens gleGovalendan@ohalopaldibylene oG Ehe Talloeirgr d@d e predontaliveCaiityhiainoalic s ;
"Cl- Cohal oal Kyl " groups have from| to 6 carbon atons). Exanples of

hal oal kylE§Pbyps include, but are not linited to, nono-, di- or

tri-fluoronethyl; mono-, di- or tri-chloronethyl; E:?no- di rijgl
tetra- or pepta-

T | e A
}Q/N\/ ,a\‘s/\/N\/\\/ }rt/NH

It will be apparent that the definition of "alkyl" as used in the terms "alkylamino" and

"alkylaminoalkyl" differs from the definition of "alky!" used for all other alkyl-containing groups,

in the inclusion of cycloalkyl and (cycloalkyl)alkyl groups (e.g., (Cs-Cseycloalkyl)Co-Cialkyl).
Similarly, "alkylaminoalkoxy" refers to an atkylamino group linked via an alkoxy group

(i.e., a group having the general structure —Q-alkyl-NH-alky! or —O-alkyl-N(alkyl)(alkyl)) in

which each alkyl is selected independently. Such groups include, for example, mono- and di-(C;-

st AN
Cealkyl)aminoC,-Csalkoxy groups, such as FOTTN
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fluoroethyl; nono-, di-, tri-, tetra- or penta-chloroethyl; and
1,2,2,2-tetrafluoro-I-trifluoronethyl- ethyl. Typical hal oal kyl groups
are trifluoronmethyl and difluoronethyl. The term "hal oal koxy" refers to
a hal oal kyl group as defined above attached via an oxygen bri dge.

"{ - Cshal oal koxy" groups have | to 8 carbon atons. A dash ("-") that is
not between two letters or synbols is used to indicate a point of

att achment fOfTh@te%Hbﬁﬁxhéddﬁ)Bﬁyl" ,%fzfstsmmh@groammca=@)mg§ agkmd- &rhe-atoh the
carbon atom car OC?)/:C‘)CGEA oF "car bocycl IC grrou onprises_at |dast one

ring for n%éiklé'?i’ﬂuf"é?rﬁ?""éf o &b RHTcaskaYs EOPR Ak o5 Propeth Prle 5
car bocyclyrogén@ims ie RplacsdiesitNOLC AR @idwhichielitked §340d fingle &évhlex&s'ooﬁ&da@r wi se

speci fied, each.r hin a ca bocyc i nde at ed,
ot al | yber ot e P R PESD R Gyt alm e oo e L

i ndi cat edCalRyIpar Haewchydrogenstms b so Repdacéd; 61 C;-Qelkd ghotpe thay pe itidbasaie 6F
spiro rings; carbocycles within certain enbodi nents have one ring or two
fused riﬁ%@ pically, each ring contains from3 to 8 ring nenbers

(i.e., C3-Cs);Thetm Qraldgentgeafen tefhiogiae, blﬂd‘iﬂerbrﬁlﬁlﬁlé ad iodissrbodi rrent s

Car bocycl es comri sing.fus n t. ont ain
from to 14 A HpioRisod 496 sRSP A s beufh il L SR idbhtdint B30

cycl oal kyHalogens (dgs‘(ﬂ,icblﬁﬂbaﬂcbﬂ\@oupﬂnmmoma]r bdcqaﬂ:lo&atoms;e"@@lhalc(alkyﬂ gmups)nt‘ai n
at | east ,one.ar rratlc car in i th,or o t one

addi t i onaf*' a?glﬁgtl & AR 8 Oméijlqﬁ %PPP‘“\I‘F%@’S growy "ﬁc}ary m@?r'bég%tgp{g

i ncl ude, harn-,ali-anptidluononethylt monaphit loy tri-¢hdorgmethyl- marpht diy ltri-atetta-2errgptat hyl ) ,

1 uor ey Lpock QUOMn @08 ok e S ELIBRNRACRRAL i han, L BRI SALRACY ! 5

recited herel n”are
6- to 10- atlwrlrbé‘m@l b&odﬂutgmhpscargtrdlupromeﬂndrané diflgoramethyla Skhe derm "daloalexy't ri ng

'S 11 nked ekl 3od ralolii %o n%%‘é%‘%ﬁﬁ y@@ any@gkﬂ% B 6L EHRbalRYEN

groups i nclude, or e as’ group
whi ch ei tarellPSbﬁvetlh'esmegt@ﬂﬁg is li nked VI a Cl-Csal kyl ene pr ef er abl y VI a

Cl- CAal kyl engy 4Eqny tthrQ‘ﬁBtSth%%g% ‘{ét@rsaor%&:ﬂﬂdlﬁns Y oeBHIcQQQSi;oﬁ of

Cl- Csal kyl ene group are designate
1- phenyl - - dpehyent fﬁﬁﬁfﬁhﬁﬂwﬂtpi:@wmﬂﬁdc NHﬂéh@ﬂlcheétﬂﬁyng}l th\‘-‘ﬁm‘bﬁéﬂt@mocycl e" or

"heterocyclic fgr‘&%cyclfka%r g QBBcyelie Qrotip u&ea,sespﬁn%mm%gsahﬁéa dnkiRGSpy at
| east one of which i's a heterocyclic ring (i.e., one or nore ring atons

is a het eqawﬁﬁﬁbonlbzndsr{fféeﬁ@ﬁEfbhffqnyaserf@‘sb@wclfcrrmﬁ @nd dyes pef cRptaifp hieferpysle.
r emai Ni NgUlkse GRS sRERY et biﬁ@)mhﬁdﬁhcwbe@aie méy B Sndehdndiilp S@itfated By be

D PR P P PR NPt ch HREBTERDRRBE o
has | or ps Etehelrt@atmﬁﬂ fedant b spgo rik@¢ Barmy@és%ﬁﬁi cteﬁalhleﬂagodlgaﬂﬂia&la bde
contalnsfrom?»{u nlg, qub rlns gsaw rom4 or (IG |ng
menbers at® F &Y g rl“ﬁs cePlain® &ge'}’%ti?ﬁsl % SI ng
f used, rrd@mre cemtﬁipm éaataihlemgsdlﬁlym o@aJrHoyyulb@ aﬁxﬁtprﬁmg lfm:sad %ertd@ntbéspim Riggs
rrenbers in hete es co .a sul f nber ;
o oer t ai TPRIBSAERED S R AR i iy SR e sy BT

Het er ocy cdessiberbabolie @tbéri corbadylcles sialagdl (iteu bathimatt lastoneaaringitiy carbocychc ring,
substi t uept.s e ] 1fhe [ cIe
- be. o TEE 2 ARl FRbF sodBiskp Rom A UEU SEOARTERLD o B RGN
partial yin@meufoa@eidwleopheaylhe@éﬁlmh@yl lepaphtipy! eid 2-paphthyd), flusaingl indanyl pidng

Wi t hin thpZ,% ,%’d’%‘ﬁf’ﬁmt' c), such as a 5- to 10-nenbered heteroaryl

(whi ch may ocyclic or bicyclic) or a 6-nenbered
Certam carbocycles recited herem are Cg-CoarylCo-Cgalkyl groups (i.e., groups in which a

6- to 10-membered carbocyclic group comprising at least one aromatic ring is linked via a single
covalent bond or a C(-Csalkylene group). Such groups include, for example, phenyl and indanyl,
as well as groups in which either of the foregoing is linked via C;-Cgalkylene, preferably via C;-
Cialkylene. Phenyl groups linked via a single covalent bond or C;-Cgalkylene group are
designated phenleD-Cea!kyl (e.g., benzy), 1-phenyl-ethyl, 1-phenyl-propyl and 2-phenyl-ethyl).

A "heterocycle" or "heterocyclic group" has from 1 to 3 fused, pendant or spiro rings, at

least one of which is a heterocyclic ring (i.e, one or more ring atoms is a heteroatom
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heteroaryl (e.g., pyridyl or pyrimdyl). NIinked heterocyclic groups are
| inked via a conponent nitrogen atom Heterocyclic groups include, for

exanpl e, azepanyl, azocinyl, benzim dazolyl, benzimdazolinyl,
benzi sot hi azol yl , benzi soxazol yl, benzofuranyl, benzot hi of uranyl,
benzoxazol yl, benzothi azolyl, benztetrazolyl, chromanyl, chronenyl,

cinnolinyl, derahydroquinolinyl, dihydrofuro[2 3-b] t et rahydr of ur anyl

di hydr oi 51 ?gxl;tigr}%%sen ﬂbJﬂB@' @%g?@r Y QLAY Jxlagzaéor?és tﬂinﬁ)«{ﬂ'gaz Or\ddm?nal

aza- spi ro di'thiazin furany

i mi dazol |rensp.y presenti @%IW‘P“OGMIP\EI%@&OWOIW |MW’§h?Pm’PWG]éﬂ mensesl 2,
i ndol i zi nyy.4 ne&sm{oyﬂs; wiﬁﬁpa@@mfﬂsaﬁmﬁts edcf 9&&5@@%}%3 haé 56/ DRERFH s per

i soi ndolinyl, isoindolyl, isothiazol I soxazol yl, |squ|noI|nyI

mor phol i riyAg; Eagipheterseys! 'aunﬁgr BenefaHXP%{’Fﬁ}f&frfW%mﬁ i W‘H‘WTS E8 APneolir g 4 or
oxazol i dinyl 7 r&éaxéamé}s,ar@mcml AZdefdih ,eniBbd?ﬁérﬁs}')'dﬂ?!'heteﬁbﬁ%lcdinﬁﬁslmg fused
pi peri di nyI | peri don ter| di nyl ., purinyl, pyranyl azi

pyr azol i ReRYM Tﬁ?‘F%’i‘tﬁF ?%HW Y copindom) 1 14 g walaquhﬁeﬂmam%@i fs e BRIBRSISS | |
pyri doox aaz@lfuﬂ atorP¥dd ,qi@tdfum@ hydertalﬁh!ﬁlbéimhentspmé kilFuflptbm is dxyd‘nﬁeﬂ |td St 6y40,.

gﬁr Lg;;ﬂ ﬁ%ﬁmcypéﬁrﬂrng{,b? %moﬁgw F%%theghgﬁi g?é%%?ﬁlﬁpﬁtlﬂv as mdy cated. Unless

t et r ahy dr @kgwis@sgetisitd, a ha&m@zmlnydy,betameadicwnawl groﬁ;m add:aﬁR ﬁhg/is ,satmtafeﬂ azolyl,
eno xazoly hi enpi m dazo

t hi th h t hi I

i omor pHOFIAy Fioah S8 FREREU SranaiCrau e i i it Lo pBOY e

](c)XI di Ized ast43r fawl Mythemtared Ieteyoand (¥hieh fmay ngidllgcybhﬁbrt bnwcﬁc)srmcg-ntégb?ﬁh}m th
roml to substituents as r eter e a "is
L het er ot P TR o B R L Sk TRl B P ATRSH VB & Soataky | ene
group. A idegeh atomt- menber ed heterocycl e)Co CSal kyl is a heterocyclic group

(e.g., nonocyeclic leICCl hayi m4to | ng. repbers, | i.nked
via a single ¢ I ?cé’ﬁ orn(:%crlle a‘Tr T‘am Bany]naw ngylf rg%mf“qazdg
car bon at @msmidazdtifd; bmmwnadlyhbere:rsnglyl) anzdmrabdk.)bbﬂ'zommﬁmml benzoxazolyl,

het b |

et or ooy vhenfiliiiv| Wb, Bbiily DUnB - i o didiRauindis 0
4- to 7- ﬁmrﬂbéureﬁﬁdﬂteﬁahydroﬁrvmrﬂeﬁimdrel@bqgmgluyb dibtydroteaydrafurany, hé-tdmaycl i c
ring or g%‘;ﬁ%faes 1BE 1d 1a£1ﬁ1 mrry@ Fu&d}%d ﬂn&azaﬂ@i 'ﬁmﬂfmw Uib‘?dlzcﬁ)ﬁ'

10- nrenbere roc grou I nclud for” exa eri di hyl,
pi per azi nipflazolgly r'fldéiewda *n@qllﬂylaﬁl iyl mdflyllJWPWWHZW@WM”‘B‘}W@ vl

13 nor phojdiiing1 i RS h%dtﬂ?&o@«f‘dlséxa%ﬁﬂ' Q26QnihdlinPITOh Rk Saphthyridih
groups may be substituted . as I ndicat Represent at| ve aromati c

het er ocyc?%ydawéoqa%w}awadlaﬁg)ﬂr WF"'ldB‘;‘/lo P*ﬁzﬂ% phthalazinyly ppgrpzinyliniferiding) v |
and 3, 4- dpxbefarnrr I ]Hrdriﬂé}gul ﬁte;hdxﬂyi,Zthnyl Apyraybspyrszu@nt By razaﬁdmgﬂ GyBRILEYIN,

refers to a IS cova n atomwthin
a ol ecul BTGPV} B By 3{ *ess‘aﬁ%vﬂ’ewrzf’o?ﬁaaﬁﬁ M ﬁ&la&e'ﬁ'e Qﬁbeyram iety

suchl as fpyrrhad:ﬁbgenpyrﬁh&dﬁ&l gipgedlinyDalpadiyy | qlgﬁaaugnypr q@inbiayl, grqwaxamhﬁt i rs]
coval ent to,ap .atom rbo itr n at t hat
is a ring Wﬁlﬁgﬁ‘y t%’écp lfqgglﬁ?lgig’gft&&ﬁ%ﬁ%ﬁlgﬂgfg guaﬂ r%‘@z ?rp

coval ent | mlahﬂylﬂmdnﬁtb:aﬁalm | thignaoadzbiyl) ﬂabrmmldéﬂnm ttdenyl, tlsomﬁﬁyltthionmu@holfnﬂ‘ ers

t | t St.r

subst | t uchtt veRpeietet AT GEpufte BoB PR e iyt SStlul T°g°sﬁ*3% tht
exceeded, aranﬁstsmmmmla:nlrsplﬂsaemts:aﬂdegcnhtdaabb\e conmpound (i.e., a conpound
that can be ‘He%qug tec%-l@?{llgﬁfﬁ%hé&%eycﬂé‘&o‘ﬁperﬁﬁc%’vi& Plindll 0Jv2% BB FELI VI TY)

results fromt es
Cialkylene group. A (4- to 7-membered heterocycle)Co-Csalkyl is a heterocyclic group (e.g,

monocyclic or bicyclic) having from 4 to 7 ring members linked via a single covalent bond or an
alkylene group having from 1 to 8 carbon atoms. A "(6-membered heteroary!)Cy-Cealkyl" refers to
a heteroaryl group linked via a direct bond or C,-Cgalkyl group.

Certain heterocycles are 4- to 12-membered, 5- to 10-membered, 3- to 7-membered, 4- to
7-membered or 5- to 7-membered groups that contain 1 heterocyclic ring or 2 fused, pendant or
spiro rings, optionally substituted. 4- to 10-membered heterocycloalky! groups include, for

example, piperidinyl, piperazinyl, pyrrolidinyl, azepanyl, 1,4-dioxa-8-aza-spiro[4.5]dec-8-yl
pie, pip yl, pip py P vl

13



G oups that are "optionally substituted" are unsubstituted or are
substituted by other than hydrogen at one or nore avail abl e positions,
typically 1, 2, 3, 4 or 5 positions, by one or nore suitable groups
(which may be the sanme or different). Optional substitution is also

i ndi cated by the phrase "substituted wwth fromO to X substituents,"”
where X is the maxi mum nunber of possible substituents. Certain

opti onal |Morf taltﬁlube.fﬂh@rneumt aﬂ@x@mktﬁ.tdrﬁmh@d.yw blkthfgkcpt Rad Be a.bsﬁut&t 4
i ndependent,

ted substituent ., are ynsuhsti tut,
Cubst T ut BA: PR RE b ool A AT aT) IR BN | e
terns Vﬂeﬁaza@mndsam@ﬂmm-rsa@mmobyl are used interchangeably herein to
refer to a

ype anl,,l | oi rece kor. Unl.ess ot h i,.se speci fied, these
terns encorrpa Sb%s[t aséfﬁeg hﬁrﬁl*?a eryRie PUEHRE BRK ("Eg?tés. cov fﬁa’ﬂ'&&d to
Accessi onanMtuibeitisin Aﬁﬁﬂbwleif infRgER7 FORE&ample, d\iﬁd_ngist?:ﬂﬁnt mayee aendesswoh acert ai n

hunman VRI DNAs a ed am n aci uence r ided.in
U S Pate au%’p@p’ﬂ%aﬁwpg Welf % & OHBSL(E; Uesoth ﬁyeg?r%té%ﬁn it her
speci es. (&re‘fevﬁaly aeacheh &t witrpgen atos) thaeik emngedlemberhéuhs'tituerasofaudm(;l gioamscunq is

a_compoungl, L3} .o MMAHALES tVﬂHbgg%tﬂfgygtghQ ;m%g%ﬂfs@éﬁthate%fat Bk WX nds

transduct ators s In are C
of For mul lafdtogarmorphmmdeem ptostubewithocsupttiishte swh thasthe hdeneoén the Grsignatedh

pref erred, MR, rtsvgtetat@ afig e g@ﬁtm\é&tugh% ggbct otﬂﬁs }\{ﬁ (ﬁ@?wnﬁﬁ)ﬁ’ﬁd Ya e 2 VR

agoni st or ~antagoni St ator bI K; at
VR is | es@at@dadmalctemadr@ﬁtﬂs@@ for biglogitd metlyiity) rpserﬁsfr@rhan S@@Qﬁutrmnorml ar, 100

nanonol ar, mt% -v9%|oﬂaus}% tmte@r are ’shsuﬁs%ﬂﬁe%%‘?gxte%ﬁﬁsYﬁteﬁ%g%?ﬁerf fin

determ ni ng K at VRI rovid 5, herein ator is
consi der ekydepger %twpagbﬁpatavarlable |ppslt&@§ émuatihl £ A0 SPogtes] Pyoeng oF imgemd

bi nding  { Q. RoARRER ¥R bdBEisales Sraial dgiamns dueth @R i Msd Beicaldty

exanpl e, the representative assay _provi ed in Example 6); in general,
such an att 2Bt sebstiyied pyithstrapRP t90% |S\’P<§t“i’?ﬂ‘r9= wivhere & fsche mpximy wnbet eks’

than I m wsﬁmt;@gumemfseteﬁabtmotaﬁ?axbtthated é@@ps&ﬂﬂﬁﬂéﬁhﬁdwnﬁ%n%@ 3ord
preferably | ess nanomno

100 10. nano a anonolar within
the assay™ depprsgnt é'ﬁ{;f’tﬁ‘g) pibstipnts (e VF{I““S“H??‘E‘& P %l{"g‘“lt?ﬁic‘i‘“{t}ljép Kethp regjted
ant agoni sigxiinfl ninibee bERbstig@nisit s. 14 A "neutral antagonist™ of VR is a
conmpound that nhi bi ts the activi, t of yanilloid VR1, but does
not signifi ca ’E‘ﬁaﬁﬁl:- e “IRERAR 8‘(‘Pfcirvfmf’)}’ mte'f‘fg "g%"@gplﬁﬁm eireler o a4y ¢ hin
a cal ci umypdmhmllloktatmpmr.asﬂesy otherwite specified dhdse tefixoenpdnepats lm&arrfamﬂhdmm t he
absence ani| I o] d l i gapd ity u n r an
10% nor g{’%f 378 a'f)l y by&ﬁgan cce%swaﬁﬁ%%}ers Ai: g\[}% %&gwpré;?@}ﬁgg??}?’by n
nmor e t harnse@¥gcenosterpindimpaaBRY cONAepel the envoded eimiret il sequeams) et iporvidiedhin

act i1 V)i, BEHERRls BAEAYQILAN 8 8TolFRes HBMohAR i Bl pdsich o DI ndi ng of

van|II0|d Ti I nverse oni st S a conpound t hat
reduces the ao"e i"VRil ymefulayRl altﬁelngfm'rﬁct Y hﬂasaﬂs aaéltlpdnlﬂﬂy,"l ie\aetonipoundhthat

absence fxﬁ oRBHE YRY 3BHa t,at aqtdto e?uttéw;%%éﬁua&a@ﬁat gﬁf modffht ft%gecﬁtcaf}

i nhi bit e activity o vanl I'gand at VRI bi n

vani | | oi dprbvidpdnireit atgROMpTYES 19§§atmu1%&tandnpba§m&feuwly ageePtoile salig Abareed
reduct i oncdfin YiRkeRA VR hdduiR A hdt RGiIRIES RNEE aédutétﬂr na%@gvm Skonist aﬁy be

determ ned froma cal ci um npbilization assay describ anpl e
As used H@fagpisty A E’&ﬁ‘&%?’c‘i”ﬁ’sr"é'ﬂ’el}j@lb?ﬁ'a’@/omt@tK ﬁrVR}\/RI lesag’afm lstmrqr@la&
conpound f:bfakbly less than 500 nanomolar, 100 nanomolar, 10 nanomolar or 1 nanomolar. A

representative assay for determining K| at VR1 is provided in Example 5, herein.

A modulator is considered an "antagonist” if it detectably inhibits vanilloid ligand binding
to VR1 and/or VR1-mediated signal transduction (using, for example, the representative assay
provided in Example 6); in general, such an antagonist inhibits VR1 activation with a ICs, value of
less than I micromolar, preferably less than 500 nanomolar, and more preferably less than 100
nanomolar, 10 nanomolar or | nanomolar within the assay. provided in Example 6. VRI

antagonists include neutral antagonists and inverse agonists.

14



el evates the activity of the receptor above the basal activity |evel
(i.e., enhances VRl activation and/or VRl-nedi ated signal transduction).
Capsai cin receptor agonist activity may be identified using the
representative assay provided in Exanple 6. In general, such an agoni st
has an EC50 value of less than 1 mcronolar, preferably | ess than 500
nanonol ar, and nore preferably less than 100 nanonol ar or 10 nanonvol ar

within the assmnewuhtd@qlst-rrbfﬁmm &m@omﬁtha\'ﬁmi&tk meqlcwl@ o@mm&mgan@r any
capsai ci n anal ogue that conprises a yl, ri nq th t ygen_at ons

bound to #dRdebdossinglysignifioaptly %‘t"t&’réhe(béﬁéaﬂf" %’eeeci’F%&’rF a\’f‘@lﬂq @it at ed
para to ﬁlhﬁllﬂ%ﬁéﬁﬂssa?fas st iR Blant @ﬁ)eiﬁilhﬁed meabsen&ehﬂtvamnm@ﬁguad vl the
'vani

phenyl rin Avanilloid is a and" if inds to VRI
with a K; a%&’tlémlwéawg RASE BT hEG HAF aefﬂablyh 19 '§°"ﬁc§ha@r 41287 SV mORe 10 M

Vanilloid rbﬂe@etpd;yagaﬂd:rs teitani 296} thiske pRARASH| thess, is @b \datthble reduction in activity).

N- ar achi opali nd esiniferatox loid |igand
ant agoni gﬁ uﬁﬁ‘? ﬁ%@mcogkj%iaﬁ%IHEWﬁtqe(?%m? 8@‘{4{5;@5?5&?%

"t her apeuti caIAry"xe\fef-se@gd)mse @mmmts a c(ompgmldslm) rddscealtheaﬁﬁﬂtyt of (VR beldwpizn
Cerg " pr B0 gRig et B e %0k PERohe e B st SeB e L pEEH% suicn
relief malphlbethﬂ ettiity mzamﬁmu@gamw \mpfmd/for bladmg fiviatiBoiil Higand anRllji ’th basal
alleviation u S Ather l.Ly
effecti veac};tlv unt‘ﬂgr d%%ﬂ;gtg n%y%t lnr es uﬂ%{’v § dlug% fhe eent 1 ma st
conpound may lz deteokyinedl fromda c(ak:umhnalshzlahmn@shpy,pk deseribed alelbqample@SF synovi al
(Lt 1Yo AC b Whaly | PLELRL Lol it of SPRP ait? Lkl e
(usi ng, t tlevates thayctprity wf d@deqepm@bamoiﬂleb@al agitidiydevel/fle. neidinees é@dsmtgjwamn
t ransduct j | d rent
Chat the IS}BE gﬁ In%?:a@ﬁ' slgﬁz? grﬁmtmsﬁf)c%}gf Qﬂp%ﬂm%f]@t Egé:rﬁ%tnac ibi PWné;J beGerRRRR
admi ni str wquhe @preﬁn@vw@ym@edm}?w etﬁac’@r@ﬂ%ﬁﬂp%"@m‘ aganist hasvan g so
repeat ed @a@lmome&ttﬁﬁtv RRrofiblat, %féntwl@s@% 560Rlahdm ! £ YEprERERy RECHEAT NY

to a predetermned regi nen, dependi ng upon the i ndi cati on for whi ch the
conpound 199 nappmoidr 8k Wrnarpmolar withinithegssay previdadyn ExmG @ual treated with a

conmpound pr ovi degdniNeiae]s Rapskigth iy Sagshisih k&ﬂﬁ)guemvli’f%ﬂﬁpns%a mh}n riag with R
ani mal s such as caonpani on ani nal s cats | T vest ock.

Pati ents wagenﬁéon@mm ta adipgeyt reme”—a’ebpn W%@g?ﬁé‘f}mw&ma °E’o‘ﬁ cptpcyppra to
responsi vee tp&ncafpa&mtﬁieﬂt of 1D thir@ GEJHtP that R Baludll foQHe pBengl sing)aiA warﬂmﬁw eto

¥ aapi rat o e Bt € i s AT B Rl BRI o0 ARG rtFy w57 S

synpt on( sthar( i0 ﬁvl Vahitleid tligiit agordyts beluger capdaiginaclivant], Nmrahnpatoybquaarﬁmmmdder ed

t risk f SUBSTI, T RYL
B pERas! NS (XA i it el B B0 Ehespepe b Llb Rl
provi des subs_tA t'thermdutmaﬂgr sffectiepeonm! (roycﬂosgys arckimuent that,aipogalhmmsthmn way be
used in aPaYl ,Irr%%ugt?:ﬁ}c &F‘nqg(lg ?amahmehé*ﬂ (Qg %'Qvﬁ%!ede{e&gﬁg @1@1‘ {r&'ra apc%ﬁd}tlo(ne 9,

neuropath sure 1o capsal Cl n;
exposur e bemgdsater). ﬁec&trehef iy be Jetectd psingersy apprepripte Icntgvamctud(ns @&w:aasq off or
exarrpl e, n%l?)faﬁ‘l&% as?rﬂﬁ%ﬁg uch B ﬁa?nt 'z@i:ﬁ%ra}?egﬁélhf eﬁ cﬁ\?el agfg:gﬁ]t%r dgse e%%? Cdmits

Vi ruses, acteri pe per )btﬁ{ e/ ents; resp rat ory
condi ti on® agwwfrasonaitcmund)m adh¢ sesh 81 IPIQRS’E leapm% (CSFysy o vink Buid.:

itch; uri RRRY, kIR MirRRACuiQ ey S iind) tNR iSR! to MU binding of vanilloid
ligand to VRI1 in vitro (using, the assay provided in Example 5) and/or VR1-mediated signal

transduction (using an assay provided in Example 6). It will be apparent that the discemible
patient benefit may be apparent after administration of a single dose, or may become apparent
following repeated administration of the therapeutically effective dose according to a
predetermined regimen, depending upon the indication for which the compound is administered.

A "patient" is any individual treated with a compound provided herein. Patients include
humans, as well as other animals such as companion animals (e.g., dogs and cats) and livestock,

Patients may be experiencing one or more symptoms of a condition responsive to capsaicin
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or hiccup; and/or obesity. Such conpounds may al so be used within in
vitro assays (e.g., assays for receptor activity), as probes for
detection and | ocalization of VRI and as standards in |ligand binding and
VRl -nedi ated signal transduction assays. Certain conpounds provided
herein detectably nodul ate the binding of capsaicin to VRL at nanonol ar
(i.e., submcronolar) concentrations, at subnanonol ar concentrations, or

at Colnceétta;ﬁta{ﬂ%&lﬂﬁtl&f(k @Wpdif) Qxjtisare Waﬁﬁlmdﬁ@arﬂi ﬁdhmhﬁfy inchtifth@DoRtadiveOr S
pi conol a uc rs ar not v . Certain
ool at oPddi ooy T oPieh AR oh Bo@Phsr e o8 dehist S HPERE B ¢y
in the assayereasgyr bdeubphylackx dwal patient danddessdr & ckiskRbr lﬂmdddvelbpment foflshidher
bind with hlgm affinity to VRI. In certain enbodinents, substituted

bi aryl pi B@? azl nyI pyri di ne anal ogues further satisfy Formula H Are

Y~Z R4 Igﬁu!g %I‘EII’] D, K, J and F are
mdepender"\’%(? ﬁEﬁ)%Hor car bon su S |tﬁ@]‘8 Wth a substituent represented

by R or Ri oAs moted a@poves thet prestnt gnveBtisropravidesbwbstitutsdnieryl mu@mnﬁpyrtdim
chosen f fa deguzs( @}l 9995@ i Xavgﬂet?%g cgﬂtéﬁs i c&g}lg\% ?ﬁ&%amen{ &E eg'] f used

-Q M Ry; ups t at are en toge 010 fo
5- to 7- mmﬂ@uommbhmqlakwe-mdlateﬂm), E3YsITE do capsgjoinhexposuge @wbsit htagt ed

with fro ngl yano,
ool 68 o SRS L ERRPAET ko BR0ST i oo
subst i t ugimses fhazwis ant zmst), PERPEr gmwpselmd %EH@S frespitatory copdifiony, such atjasthipip
groups t Qf‘g}v&ﬁ@oﬂsm% Eﬂﬂ@ﬁaﬁ%wéﬁ&é ncham%a:; Bednheitfor WaEdive BREdeRRGhY

substitute mber éd car bocycli ¢ or het erocyclic ring; such that
Rye i s nof HisgHRr a{pr obasith oSush cempaypdsubaytalse be a3rd GGG PIN9LETYT (e gmassays

G - Coal kygby, re&gﬂ)r 58 eﬁ)ﬂrobe%r GoadtioN B localidaiicd 8f YRX Ynd £s%t0@akskN highlaher
C2- Coal kanoyl al kangne; Cl- C6hal oal kyl, Cl-C6hal oal koxy, nono- or

d| ( C1- coind W%}%@e‘hmf‘ vl TAPPEEPSSYS mono- or

- (C1- Coal Ky lckadih espslidapydvided hérein detedtdblyChhodulele- thibBihdiNg JdahaARMAD lsmmyl
and t he I’EITB.I ni ng vari apl es a{ as descri bed agbove Ior Fornmul a |
iiibs rtdt %‘?’r‘t?c‘f"g (r&nuomigTogota); GRRSERURaRs U Syopaeme )ﬂomﬁwa}“ﬁ?sne"r a

anal ogue&o@fenﬁéﬁﬁw bildw 1100 s;ﬂadnﬁaiay, mqmﬁmolaprlea ﬁIEorEcﬂirrTbH aspitdanolarl | Sychi n
whi ch Varnil %Qllat%rss are pref%rabfy no{ Sgltil%ldsf Cgert!a::gr mdulgtors afre Gﬁ??ﬂ?tggonists and have no
detectable agonist activity in the assay described in Example 6. Preferred VR1 modulators further
bind with high affinity to VR1.
In certain embodiments, substituted biaryl piperazinyl-pyridine analogues further satisfy

Formula II;
Arp
)“\z
Re J’\
ara =
R, (\/\N X7 "Rs Formula I
0
N
T
1 ”, D
Kl
wherein:

D, K, J and F are independently N, CH or carbon substituted with a substituent represented by R,
or Ryp;
R, represents from 0 to 3 substituents independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula -Q-M-R,; and
(c) groups that are taken together with Ryq to form a fused 5- to 7-membered carbocyclic or
heterocyclic ring that is substituted with from 0 to 4 substituents independently chosen

from halogen, cyano, nitro and groups of the formula -Q-M-R,;
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/[-NJ" NR3 RIORO
Ar2 Ar2 ~N NN Rg N NLR3
rmula Ilc Formula I1d Ar2

as defined below. Are Ar2 Rg N NN Rg ,5N R3
I~FYJ’F YN RL Rt De D Forrmula Ha Formula 11
--NA"N~kR3 Rto FNJ Ro F~ Noml RI1.t7 Rt F
Ar2 YIlIl NYII N RgQN~-x~R3 Rg Rta \"N. A ~NJ Ra NNN RoORD
Ro Rb Formula He Formula IIf Wthin Fornula Ile and Formula I1f: RI,
and Rib are independently hydrogen, hal ogen, am no, cyano, C3-C6al kyl,
O Cohal q{"]n{lléﬂrlesentgon&;@ﬁénmg%hosgﬁgﬁal kyl'sul fonyl, mono- or

-(CLl-Co | ) am nosul f ony Cgcycl oal kyl )am nocar bonyl or a group
of t he fornﬁ groups pf ﬁef%muavﬁé\#&wﬁnw represents a 4- to 7-nenbered,

N-1inked hegsgRayChad&sken er Rttﬁ)alR% to Féhin a fuS¥dNoptRFAIQRBHRAAYS- 1o 11 NO,
Cl1- Ceal koxycar bonyI or C2- CS:;tf_;a kano b) C1- C6al k ? C2- Coal kyl et her,

Cl- Csal koxy, & ebETef (ATLARY °’6}Pete|’ﬂ? B di - (Cl- C4a| kyl ) ani nocar bonyl ,
each of whi gioh it RYIS héttHyti@ey, \amiide cfrraﬁ Minsubbt@utédd Sdths EHobenefing C,~C@d@p@;dent ly

chosen f ron}:;,alkenyl, Ca-Cealkynyl, C,-Cealkoxy, Cy-Cealkyl ether, C,-Cealkanoyl, Cs;-Csalkanone, C;-
Cshaloalkyl, C,-Cghaloalkoxy, mono- or di~(C;-Cgalkyl)amino, C}-Cgalkylsulfonyl, mono- or
di-(Cy-Cgalkyl)aminosulfonyl or mono- or di~(C;-Csalkyl)aminocarbonyl;

\
b
0

and the remaining variables are as described above for Formula I.
Jmcértam embodiments, substituted biaryl piperazinyl-pyridine analogues of Eprmula 1
satisfy one or more of Formulas IIa — IIf, in which variables are as indicated for Formula I, except

as defined below:

R10\F N\)

J
R1_tK’/D R1—“\— D
Formula [Ta Fonn_ula b
Al‘z Arg
AN

\F\(

\/\NJ\ =~
\FY

R1“t D R D
. Formula Ic Formula Hd
Ara Arg
A A
NP J\ -
Ris (\’\N X% “Ra Rig \"“N X% “Rg
N N A N
(% (X
Rig L Rip L
1b 10
Formula Ile Formula IIf

Within Formula IIe and Formula IIf:

Ry, and Ry, are independently hydrogen, halogen, amino, cyano, C,-Cealkyl, C,-C¢haloalkyl, C;-

Csalkoxy,

Ci-Csalkylsulfonyl,  mono-

di-(Cy-CealkyDaminosulfonyl,  (Cs-

Cseycloalkyl)aminocarbony! or a group of the formula:



(1) hal ogen, hydroxy, -COOH, cyano, am no and am nocarbonyl; and (ii)
Cl- Coal koxy, C3-C8cycl oal kyl, Cl1-C6al kyl sul fonyl, Cl-C6all(q carbonyl,
C2- (C4al kanoyl, nono- and di - (Cl-C8al kyl )am no, phenyl and 4- to
7-menbered heterocycles, each of which is substituted with fromO to 4
substituents independently chosen from hal ogen, Cl-C4al kyl and
Cl-CBaIkoxy or (c) (C3-C3cycl oal kyl )am nocar bonyl or a group of the

f or mul a: ein No represents a 4- to 7-menbered, N Iinked

heterocycloal vz?each of ich is substituted with fromO to 4

substltuentsﬁ‘r%d endently chosen from hydroxy, -COOH, cyano, am no,

am nocar bonyl @ C1- C@diewyi reGadntsyl4- ®t Theembed; N-@s8ksddicmiciojdalkyl; and

Cl1- Ceal kol?fg G - Caal kyl sul fonyl, Cl-C6al koxycarbonyl, C2-C4al kanoyl, C2-
y it

C4al kano no and nono- and d| (Cl-Aal kyl )am no. Wthin certain

enbodi ment s (0f-COEHnhinecatboayl|imino, (rGalkexypsremy] Or‘Cp@saﬂ@yWLor pyri mdyl,

each of V\/n hei S d f styje dently
chosen frombg £ éﬁa&yp é éﬁg ale%o%llerrF] dé%mé tcﬁqa lﬁ% hdéll gltgﬁmyi}dgp@

Ct - C4ami noal kﬁmlkxﬁam@ﬁaﬂmy ea@lﬂt&hﬁh d&lskmyﬂmdo.’iﬁh dom [ ripJ4 hpbstituepsy

mono- and di - (;fdbpdieil KhosaiappCo- CAal kyl ; and R4 represents O
substituents or one frethyl substituent. In further enbodi nents,

substi tuted b.(ahslpgeaﬁryér%l GOPHpypogipmigo snfarepsabonsk arbr nul a | further
satisfy For mJl(ﬁ) I &L cﬁar%ﬁ‘y €€\ gémnql}U C@Galkﬁéﬁh%ﬂﬁ Wut,acgailgbgg;cﬁﬁaﬁﬁrf 0 RE-"N

wherein R1, K and are as describ he remaj ni ng
variabl es are ascﬁgé%qyi bBgne-a sl di-Cy s@@ﬂhﬂrn& IPhe%’é g frorte af-membered

enbodi nents, subgdidrédytied ekthar Whiclis ra&rsﬁ@tealwlm wmlmm%uwﬂ&bﬁgrﬁa@emen@r nul a
1] further satisfy one or nore % Formulas Illa - I11d, in which

vari abl es are asChordiftom heipern CrEgfoland CiLrakoxos Are Ra ANRA N v ' R3
X'NN R3 - Ri @) KChCadydRbalioyNahinodattnfRor &/ droupefhe fsrinliat a M Formula M Ary Are

.J"T ND NQ
o wherein represents a 4- to 7-membered, N-linked heterocycloatkyl,
each of which is substituted with from 0 to 4 substituents independently chosen from

hydroxy, -COOH, cyano, amino, aminccarbonyl, C;-Cealkyl, Cr-Cealkyl ether, C;-

Cyeycloalkyl, Cy-Cealkoxy, C;-Cgalkylsulfonyl, C,-Cgalkoxycarbonyl, C,-Cialkanoyl, Cp-

Cialkanoylamino and mono- and di-(C,-Csalkyl)amino,

Within certain embodiments of Formulas Ua-1If, Ar, is phenyl, pyridy! or pyrimidy), each
of which is substituted with from 1 to 3 substituents independently chosen from amino, cyano,
halogen, C;-Cialkyl, C;-Cjhaloalkyl, C;-Cjaminoalkyl, C,;-Cjalkoxy, C;-Cshaloalkoxy, C;-
anllgyithio, and mono- and di-(C,-Cjalkyl)aminoCo-Cjalkyl; and R, represents 0 substituents or

one methyl substituent.

In further embodiments, substituted biaryl piperazinyl-pyridine analogues of Formula I

further satisfy Formula III:
Ars
NN
Ra o~ /}k &
Rig (\ N™ X" "Rg Formula III
N
R ¢
N
K’

wherein R, K, J and F are as described for Formula II and the remaining variables are as described

above for Formula I.
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"INl INl fNR4> -"R3 RAA\"NNR3 R o FNJRoOFN) R~KR K~/ Formula
l1lc Formula Il1ld Certain substituted biaryl piperazinyl-pyridine

anal ogues of Formula Il further satisfy Fornula he or IlIf: T -E B
"'"EEB AA D' N", "NMX~EW 5 Ra NKR6 RBa NKRT RA R4 NNRIO RO
RbRb Fornmula M Fornmula Uf wherein: A B, E and T are independently
nitrogen or CR2a; Rya and R b are independently hydrogen, hal ogen, am no,
cyano, Cl-Co6alik kéértanﬁmtﬁﬁhiﬁnﬁaiukyitutemaryl (Fosekdeiiylypyridihe Gﬁi&églﬁyd SHohRNY I

om0 O i SH 2R R AR e S ARG OR) BTSSRI "

7-menmber edl; N-1inked heterocycloal kyl; Each Rya is independently chosen
from hydrogen, hydroxy, anlng cyano, hal ogen, ami nosul fonyl,

am nocar bonyl, -COOH, Cl-C4a Cl- C4hal oal kyl , C1-C4h ﬂroxyalkyl

CJ C4al koxy, G- 19 aIkyI'ﬁF C3- CAhanaIkoxy nDnoN

-(g - CBaIkyI)anlno CQ joki.CZ C4al kanoyl arbonyl,
CI-C4aIkyIsquo Cl{ al oal Isulfonyl nd noﬂb Ni - et-

C4a|ky|)an1nosu| h that at |east o not hydrogen; R4 is
hydrogen, methyk, or oxo; R o is: th@ - COON, am nocar bonyl ,
i mno, C1- C6a|koxyc onyI or C2- C6a|kanoy| 1- Coal kyl , C2- Coal kyl

et her, C -C6al koxy, Eim(d@aikyl am no or nono- or Rkml&Arh
C4al kyl ) am nocar bonyl , each qof which is substltuted;mnt?ﬁgron1l to 4

substituents independently §Rosen from (i) hal ogen, hygtoxy, - COON,
cyano, am no and anlqgcarbo N and N™=N
/L \/--.Nfl\ *
i\/)
N \F\(
R1—t R1_“.\_
Formula ITlc Formu]a 1Id

Certain substituted biaryl piperazinyl-pyridine analognes of Formula III further satisfy

Formula e or 1If:
U
X X
YN R YN
Ria Q Rs Ria Q Rz
\ == N R4 \ = N R4
A N
Rig” ~F Rig” Y
Rip Rip
Formula lle Formula IIf

wherein:

A, B, E and T are independently nitrogen or CRy,;

Ry, and Ry, are independently hydrogen, halogen, amino, cyano, C;-Csalkyl, C;-Cghaloalkyl, C;- "
Cealkoxy, =~ C;-Cealkylsulfonyl, mono- or  di«(C;-CealkyDaminosulfonyl, (Cs-

Cscycloalkyl)aminocarbonyl or a group of the formula:
sl
T

Each Ry, is independently chosen from hydrogen, hydroxy, amino, cyano, halogen, aminosulfonyl,
aminocarbonyl, -COOH, C,-C,alkyl, C;-Cjhaloalkyl, C;-Cshydroxyalkyl, C,-Cjalkoxy, C;-

L .
, wherein " represents a 4- to 7-membered, N-linked heterocycloalkyl;

19



(i) Ci-Coal koxy, C3-Cscycl oal kyl, Ci-C6al kyl sul fonyl,

Cl- Coal koxycar bonyl, C2- C4al kanoyl, nono- and di - (Cl- C3al kyl )am no,
phenyl and 4- to 7-nmenbered heterocycles, each of which is substituted
with fromO to 4 substituents independently chosen from hal ogen,

g- Aal kyl and Ci1- Ceal koxy; or (c) (C3-Cscycl oal kyl)am nocar bonyl or a
group of the formula: Q N NQ wherein represents a 4- to 7-nenbered,
N-1inked hetgkpays @@i;ﬂﬁ)b'alkoxﬁ%ﬁb %d WQCF@;;aIk%I)&HiQ&GoLGqufﬂC}DCJamarfoS/P@f', 0 to 4

substituents | ndepen ent | % chosen %/ ani no,
am nocar borfykoxsarbenyl i Gi- 43@‘213@@%@@1 SR Plkyléﬁf‘m@s | Beh%gyoF di-(Cr-
G - Ceal koxyc,.aﬂasmmsmdnﬁmé&mmat1e§%lo£é&azlﬂéa&y@%mnyl CZ C4al kanoyl , CZ-

C4al kanoyl am no and no- .and di - (Cl- C4alky1l) am no; Ris independently
sel ect ed fs deprnyRe reélﬁ’&@cfxf’om hydr ogen, methyl, amino and cyano; and
the remairyigrg vari ables are as descri bed for Forrrula [1i. Certain

substituted ryl. plperazi ridj nal ogue mula Ille further
satisfy Fo@ﬁﬂ%ﬁ’ quﬁm\ﬁﬂ?a& ny: ‘¥1 hy@f“@ ﬁ”g?nyﬁg%ﬁﬁ%aﬁaylt he remai ni ng
\léa“ a:ol ei/g afbe (ascﬁdkﬂperMk)ﬂOﬂherFamﬁﬂﬁ)xyl Co CoaBX bt oidY_ rhd?ﬂot?lﬁi - _(}(FII- N'I
ormul a n.cer Nn.erbo rmul as
Ille, I11f an& E&P;Hl)m"ﬂ"%%\‘!"’?‘h °§t ‘% Whlsle,ésns"b%{?‘%‘w“hoﬁg%‘. % 30?“5’?1‘5?%‘ ;20
Ribis hydrogmdppeh@lnﬂg@osend}mno C - C3al kyl, G -C3al koxy, nobno- or

di - (G - CG4al ky no, O A 1 hgcarbonyl

Gi - C3al kyl sul Piﬁ’ﬂ%geg Ly RE oSty S (a&‘“°%ﬂl§¥”)°?")%é’§?h%§'ul fonyl: and each
R2a is i ndepeﬁderﬁﬁ@salkMS efs- @:rcmaﬂivﬂr d@@aqlkMIfmg'én Cn@dh@ycaabmyﬂo Co-

G - C4al kyl nd, 1 eyt . ment s
of Formul as I\/b %%l( v 'Eg%a (G:Rg rle i g'}dg?ldﬁﬂ Pf rlnﬁoi‘e?ld %@%Hr?n&pég
hydrogen; and (ikieteracyclesseaplgfi whichis %’atllﬂktefh‘ylth froreg t@?é‘gbéﬂlfmﬂéweymdemal kyl
and groups that cﬂas%nhemsxggén%Lc45my1at]@f:{1tglk6Xy,Bp 7-menber ed

het erocycl ei each of which T's Substitute th ' fromO to 2 substituents
i ndependentﬂci/(%l'fb%haﬂw%ﬁrﬁ‘m%@yhmW@iﬁ?e fct‘j‘%‘a - COON, ani nocar bonyl

JJTND Q
0 wherein N represents a 4- to 7-membered, N-linked heterocycloatkyl,

each of which is substituted with from 0 to 4 substituents independently chosen from
hydroxy, -COOH, cyano, amino, aminocarbonyl, C,-Cealky], C;-Cgalkyl ether, Cs-
Cscycloalkyl, Ci-Cealkoxy, C,~-Csalkylsulfonyl, C,-Cgalkoxycarbonyl, C,-C,alkanoy!, C,-
~ Cialkanoylamino and mono- and di-(C;-Cyalkyl)amino;
R, is independently selected at each occurrence from hydrogen, methyl, amino and cyano;

and the remaining variables are as described for Formula III.

Certain substituted biary] piperazinyl-pyridine analogues of Formula Ile further satisfy
Formula Hlg, in which Ry is hydrogen or metlyl and the remaining variables are as described for
Formula ille:

R2a I Eeg
P
b

J\ ’/’\ -Rs Formulamg

<

Within certain embodiments of Formulas [lie, IIIf and HIg:

Ry, is halogen, cyano, methyl or trifluoromethyl;
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am nosul fonyl, G -C4al kyl, C -C4hal oal kyl, d - C4al koxy,
C - C4al koxycar bonyl, d - C4al kyl sul fonyl and nono- and

i-(CG -Cbal kyl)am no; or R5 and R6, together with the Nto which they are
bound, forma .4- to 7-nenbered heterocycloal kyl that is substituted
with fromO to 2 substituents independently chosen from hal ogen,
hydr oxy, am no, oxo, am nocarbonyl, am nosul fonyl -COON, C-cCA4al kyl, G -

C4al koxy’qu;h @éﬁl rhgfﬁgéﬂ kﬁﬁno &%3% de;alﬁ’mF‘k onoCdr é{@ﬁﬁéﬁﬁﬁﬁm H%ho-

C2- C4al kanoyl I sul fon ahd nono- and

di - (G - Caal ¥yl )k rfbé&!lazeawwmﬂ n fJuFJzaH@}suMbdu ﬁént ONg  H &K t@l‘t(gd

bi aryl pi pec@&y]wﬁm@yﬁwj el anal ogues of Forrmula I further satisfy
Formula 1V:. Are

For a | NJRFI Rao-it D K wherein: F
s car borfedHast indeRepdeny fh?se?%@aﬁg&os%kﬂbgﬁ%m@eew% Corfr oy, G- Oy, Ri o
is as descraerciplakermula [11; and the remaining variables are as
described for Fornmula Il. 21 Certain substituted biaryl
pi per azi ny| Wityinicelitdie e bealimgitsos Fofmufa e bl 1Y, Rysiddirer ars fideghidenthyFehosad| a
1Va, in whi ﬁ{h]_vari ables are as described for Formula IV: Are N R4 t:'),
"N N R3 For alVa Rp\ "-F~* N R-HK D Certain substituted biaryl
pi per azi nyl dyydiogenendanal ogues of Fornula IV furt her satisfy Fornmula |Vb

or F_or ;T(Ulkah Rq(,alkml,.% ﬁﬁsﬁlﬁnﬂ j(éééﬁcgan@)co-cﬂkﬁ and groups thf%'g)r%:'ajcnnel\glS toeL Ra

| form a 4- to 7-membered heterocycie Ygach of which is substituted with from 0 to 2
substituents independently chosen from halogen, hydroxy, oxo, -COOH, aminocarbonyl,
aminosulfonyl, C;-Csalkyl, C,-Cshaloalkyl, C;-Csalkoxy, C;-Csalkoxycarbonyl, C;-
C,alkylsulfonyl and mono- and di-(C;-Cgalkyl)amino;

or Rs and R, together with the N to whiéh they are bound, form a.4- to 7-membered
heterocycloalkyl that is substituted with from 0 to 2 substituents independently chosen from
halogen, hydroxy, amino, oxo, aminocarbonyl, aminosuifonyl, -COOH, C;-Csalkyl, C;-
Caalkoxy, C,-Cshydroxyalkyl, C,-Calkyl ether, C;-Cjalkoxycarbonyl, C,-Cjalkanoyl, C,-
Caalkanoylamino, C;-Cqalkylsulfonyl, and mono- and di-(C,-Csalkyl)aminoCy-Caalkyl.

In further embodiments, substituted biaryl piperazinyl-pyridine analogues of Formula I

further satisfy Formula I'V:
Arg
Y/gZ
R S~ L <=
. [\ N""X" "Rs Formula IV
1
J\F‘YN
Ry .D
_tK’
wherein:

F is carbon substituted with a substituent represented by R, or Ryg;
R, is as described for Formula IIT;

and the remaining variables are as described for Formula II.
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RbRb Fornmula IVb Formula W wherein: A, B, E and T are independently
nitrogen or CR2,; Rl, is hal ogen, am no, cyano, Cl-Co6al kyl,

Cl- C6hal oal kyl, Ci1-C6al koxy, Ci1-C6al kyl sul fonyl or nono- or

i - (Cl-Co6al kyl)am nosul fonyl; Ri b is hydrogen, hal ogen, am no, cyano,

g - Coal kyl, Ci-C6hal oal kyl, Ci1-Cbal koxy, C3- C6al kyl sul fonyl, nono- or

i - (C3-Co6al kyl )am nosul fonyl, (C3-Cgcycl oal kyl)am nocarbonyl or a group
of the fornul @ertdth B@sﬁtﬁtem&iﬁiﬁ’pefaﬁﬁquﬁrﬁ&hé; a@ie@uestaf Formalatrer @aher Milsfynk ed

het er ocy osen from hydr ogen,

hydr oxy, %J ‘H%wat?gﬁgﬁvﬁ“gl%h&“ﬁas eﬁ‘irﬁ’f)&;'gf am nocar bonyl , - COON,
C1- C4a|ky| g- C4hal oal kyl, C3- C4hydro&yalky| Cl Cbal koxy, Cl-
Cnalkylthio, Cl- Cnhaloalkoxy, nono- (Cl Csal kyl ) am noCo- C4al kyl ,

C2- C4al kanoyl, Cl1- C4a|koxycaﬁhony| Cl CAaIkyIsquonyI

Cl- C4hal oal kyl sul fonyl and nono ’aNd N7 - Ber Cﬁﬁhﬁmhwgnlnosulfonyl such

that at | east one R2, |squthy rogen; R4 is hydrogen, nethyl, ethyl or

oxo0; Rio is as described fa rmiula Me and Fornmula Uf, R is

i ndependently sel ected a@fﬁﬁf Doccurrence from hydrogen, nethyl, am no

and cyano; and the renaining variables are as described for Formula IV.

22 Wthin certain enbodi mrents of Fornula WA and Fornula IVb: R, is

hal ogen, cyan@ertaietbglituled biarylfpinecazinpigiyritiyé anaRighesi o Hoyrdule GE&rfprthiea kaigiyn,

anino C%b&§ al kit e 7 g%mggﬁtkoxy,,qnno- or di-(Cl-C4al kyl )am no, nono- or
on

- (Cr 4al anlnocar C}CBaIkyIsquonyI or nono- or di-(C, -
C4a|ky|)an1nosu|fony| eachr i's |ndependently chosqﬁEiron1hydrogen,
hal ogen, cyano, anino, C - I yl, C,-C4al koxy, and hal oal kyl ; and
Rs and R6 are independently osen from (i) hydrogen¥and (ii)
G - Ceal kyl , C2-C6gl kehyl , cycl oal kyl ) C0- C2al kyl v groups that are
joined to L to forma 4 t ered heterocycl e; of which is
substituted with f§0n1 X s&b’ R} uent s |ﬂgepe£?§&l)y chﬁ@&g from

nono- and di - (C | )am no; or R5 and ether with the Nto
whi ch they are bound forma 4- to 7-nmenberéd et erocycl oal kyl that is

substituted with fronPO to 2 substituents |ndepé%dently chosen from
Formula IVb Formula Ve

hal ogen, hydr oxy, 4;iq4 am nocar bonyl onyl, q-C4al kyl,
C, - C4hal oal kyl , CE&??ELkoxy,4C C4a|koxycarb3p Eé - aIkyIsquonyI and

wherein:

A, B, E and T are independently nitrogen or CR;,;

Ry, is halogen, amino, cyano, C,-Cgalky!, C,-C¢haloalkyl, C,-Csalkoxy, C,-Cgalkylsulfonyl or
mono- or di-(Cy-Cealkyl)aminosulfonyl;

Ry, is hydrogen, halogen, amino, cyamno, C,-Celkyl, C;-Cghaloalkyl, C,;-Cealkoxy, C;-
Csalkylsulfonyl, mone- or di- (C;-Cﬁalkyl)ammosulfonyl (Cs-Cgeycloalkyl)aminocarbonyl or a

group of the formula:

ORENS
o , Wherein represents a 4- to 7-membered, N-linked heterocycloalkyl;

Each Ry, is independently chosen from hydrogen, hydroxy, amino, cyano, halogen, aminosulfony},
aminocarbonyl, -COOH, C,-Csaikyl, C,-Cjhaloalkyl, C;-C;hydroxyalkyl, C;-Csalkoxy, C;-
Cialkylthio, C,-Chaloalkoxy, mono- and di-(C,-Csalkyl)aminoCy-Cyalkyl, C,-Cialkanoyl, C;-
Cialkoxycarbonyl, C,-Cjalkylsulfonyl, C,-Cjhaloalkylsulfonyl and mono- and di-(C-
CjalkyDaminosulfonyl, such that at least one Ry, is not hydrogen;

R4 is hydrogen, methyl, ethyl or oxo;

R0 is as described for Formula ITle and Formula IIIf;

R, is independently selected at each occurrence from hydrogen, methyl, amino and cyano,

and the remaining variables are as described for Formula IV.
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hal ogen, hydroxy, am no, oxo, am nocarbonyl, am nosulfonyl, -COCH,

C, -Cal kyl, C,- C4al koxy, C, -C4hydroxyal kyl, C2-C4al kyl et her,

C, - C4al koxycar bonyl, C2-C4al kanoyl, C2- C4al kanoyl ani no,

C, - 4al kyl sul fonyl, and nmono- and di - (C, - C4al kyl ) am noCo- C2al kyl . Furt her
substituted biaryl piperazinyl-pyridine anal ogues of Fornula I

additionally satisfy one of Fornulas V, VI, VII or VIII: Art Art lo~ N"
XR3 FOHTU' a me%.%nﬁﬁﬁdmﬂ@m\{mﬂn%ﬁ%m%ﬁhﬂ\ww~ J~1 ROKDR KD
Are Are Y ~Z Y ~z"' 7@;@;{%)(' Formula VI1 ( N)~I X R3 Formula VR
Rio F N Busds helogensyaap, %in: D K G Jand Fare

i ndepe ndmtlk yyd}bgeﬂﬂamgenpamb@ rm,&mm | &40, 81R0x¢ thhoRordiIS LT kIkeDmific; Rog&eNt ed

by R, or descr Far Riois as de crl bed

for For mul arllijI (%ré‘ﬂ?ﬂ ﬂ gaﬁﬂﬁ@p@naie 8 dB8% i bl f 8 Cror nul a

1. 23 th:,,alkﬂwmxmsmfcﬁy&bodi rrents of t he above Fornul as, vari abl es are as

fol | ows: Art dRo rtain Ar oup I.sf

formul a; ¥ & &dﬁea “‘“&‘:Y ﬂ]ogeﬂ %@th m?&’ﬂ%ﬁﬁfﬁa”? afﬂ“}‘%E Flaﬁfyf gi' ’L D

Rl yr- Rlodiid@ﬁMah»a]kyll;adﬂ \KRbRDbRON RlaRalRaRaJ,YNNN
b RRo Ro Rb, or Ro, in which

varl abl e%{’%r?delﬁlﬁﬁen%%"g%@%m rbgl?/ In certain enbodiments, Dis N in
further enbddiydegensand), F, K and/or Gare N wthin still further

embodi ment S(il) E) - aH(yFC?-Eseiﬂkl?er%Fl (d’l\sl-ch:yctloaikyl)(c;).)t (E‘lzgﬁcyl a’JH’%%uHEtH tare JcnnedS to% gr both
form a 4- to 7-membered heterocycle; each of which is substituted with from 0 to 2
substituents independently chosen from halogen, hydroxy, oxo, -COOH, aminocarbonyl,
aminosulfonyl, C;-Cjalkyl, C;-C;haloalkyl, C;-C,alkoxy, C;-Cjalkoxycarbonyl, C;-
Cyalkylsulfonyl and mono- and di-(C,-Csalkyl)amino;
or Rs and Rs, together with the N to which they are bound, form a 4- to 7-membered
heterocycloalkyl that is substituted with from 0 to 2 substituents independently chosen from
halogen, hydroxy, amino, oxo, aminocarbonyl, aminosulfonyl, -COOH, C,-Csalkyl, C;-
Csalkoxy, Ci-Cshydroxyalkyl, C;-Cialkyl ether, C;-Cjalkoxycarbonyl, C;-Cjalkanoyl, C,-
C,alkanoylamino, C,-Csalkylsulfonyl, and mono- and di-(C;-C,alkyl)aminoCy-Csalkyl.
Further substituted biaryl piperazinyl-pyridine analogues of Formula I additionally satisfy
one of Formulas V, VI, VII or VIII:

Arg Arg
YNz = Y73z
LA a2
¢ NX" Rs Formula V \)N X~ "Rs  Formula VI
R1o N . R1o N
R .._‘{:‘f_:\ R _:jn.\.{:\
1 D 1 <D
G"K' G“K
Arp Arg

o

N "X" "Rs  Formula VII R3  Formula VI

L

N° X
Rio F N(\P Rio_F l\‘l/\\)
sy AR

J
Ri—#¢— D Ry—34—
G. > G"K'
wherein:

D, K, G, J and F are independently N, CH or carbon substituted with a substituent represented by
Ry or Ryp;

R, is as described for Formula II;

Ruo 15 as described for Formula IH;

and the remaining variables are as described for Formula I,
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Kand J are N. In stil further enbodinents, J, F, Kand/or G are
optionally substituted carbon (e.g., J, F and K are optionally
substituted carbon). Wthin certain conpounds, F is substituted carbon
(i.e., one substituent represented by R, or Riois |ocated ortho to the
poi nt of attachment) and/or one substituent represented by R or RIOis
| ocated nmeta or pars to the point of attachnment, wherein the point of
att achrrewlthfne:fe%éerh&dhﬁ@ts%masmmmms&%b% &%a@ﬂlwsl ring. Certain
substituents satisfy the formula Q@ M Ry. will be apparent that if Qis
Co and Mgy B, R, 08l.eng€Ryal ent bond, then Rr |s directly linked (via a
singl e coval ent bo to th r ring. RROin the above Formnul as
represents ong ?Ub‘grﬂﬁoﬂ%gnsfm%ftﬁ fof’“‘ﬁi’n other words, a RIO noiety, as
defined above, is covalently bonded to amy,ri ng caerue)n atomof Arl, such
as a carbon atom at the position designat \ or FR certai n
formul as. R n ceRfd onpBu f Forfru ubfor
t her eof , RR} :E) pre ﬁfa) amRn onyIR N
C, - Coal koxy‘ba(r'?)ony "ol ke2- C5 al Eﬁ 5 CBal Kyl | R1g2 Caai’kyN et her,
C, - Coal koxy C, ’C6a| kyl ami no or nmono-: or di - (Cl Caal kyl J ami nocar bdnyl ,

each of V\/m Sti tut ith from1 tofe substituents i ndependent |y
chosen frony . Y, R“COC]\I cy 2 am no and am nocar bonyl ;
and (ii) Cl ko

, NCB oal I sul fonyl ,
C, - Coal kexyca bonyf

?‘l‘f'CZ egal anoyl nORu,an i-(C, -CBal kyl)am no, 4-
to 7- rrenberedRhet,eroBmcl es arkdb p,he oeach ome V\,hmph,hicﬁ wiliddsi dreitxed wWith

fromO t tltuent$| depe en m ha n, | kyl
e aseid ghovey H Shjet eogRey qﬂaﬁw DR bl £ Yok ot G s Mt Y he
formul a: witBih stNO furferdidbinenth\FDind FREEBRINNS Withd oth® eﬂxbmmhﬂs“ &ds NNr bothked

Cubst | uSPE. Fh0 RN RD RS Aot Ryt B 5 oFhorei PR oo o,

am nocar bohyid, K ﬁkﬂ@ﬁ@bkwéubstlﬁ%mﬂiokyIWﬂﬁxhearcam@Bmﬁamys [Foakdbytitutecféarbon

G- Ot kfoyPaRHONah iR b B SP ¢ BN e ot ST R RRRY mer

conpoundsnaodubdtitventatresentbedryriiloaByo isi@ted epiues part & the p@mtmf tttachmenO@Mkein

RS e s e L AP
( o’ caal k(}br)aamuhsjtt@nﬂa@awfy (heciaml-MaRy L Wil bearpereatiust B it oo |
subsgi ] glﬁﬁm@aleﬁmg@ 14 mbe@t';l;oﬁlﬂea% En\}éé)ﬁnsmélb )com&lp@ﬁﬁy to WeIA Q%6 ¥re

-COO\I, cyano,  am no and am n car i) Cl-Co

C3- Cscyclsal kyl , C1- C6al kyl sul fonyl, Cl- C6al koxycar bonyl , C2 C4a| kanoyl ,
mono- and di - ﬁz% ﬁ;éaﬂ.&w Fordlab &?wse%fs ohpsuzstmeﬂmmp ms&l@m&m R@

phenyl, each Is substituted h fromQ to 4 substituents

i ndepend@ﬁ@qﬁyeq;q{)@gf@pﬁ @Wﬁ?ﬁt]ﬁépw@ﬁ) angying carbon atom of Ary, such as a carbon atom at

the position designated D, K, G, J or F in certain formulas. Within certain compounds of Formula

11 and subformulas thereof, Ry represents:

(a) -COOH, aminocarbonyl, imino, C,-Csalkoxycarbonyl or C-Csalkanoyl;

(b) C-Cealkyl, Cy-Csalky! ether, C;-Csalkoxy, C,-Csalkylamino or mono- or di-(C;-
Cialkyl)aminocarbonyl, each of which is substituted with from 1 to 4 substituents
independently chosen from:

(i) halogen, hydroxy, -COOH, cyano, amino and aminocarbonyl; and
(ii) Cy-Cealkoxy, Cs;-Cseycloalkyl, C,-Cgalkylsulfonyl, Ci-Cealkoxycarbonyl, C;-Cjalkanoyl,
mono- and di-(C;-Csalkyl)amino, 4- to 7-membered heterocycles and phenyl, each of
which is substituted with from 0 to 4 substituents independently chosen from halogen, C,-
Caalkyl and C;-Csalkoxy; or
(e) (Cs-Cyeycloalkyt)aminocarbonyl or a group of the formula:
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C4al kyl and C - Co6al koxy; or (c) (C3-Cscycloal kyl )am nocarbonyl or a group
of the formula: No ~0 wherein No represents a 4- to 7-nmenbered, N Iinked
het er ocycl oal kyl , each of which is substituted with fromO to 4
substituents independently chosen from hydroxy, -COON, cyano, am no,

am nocar bonyl, G -C6al kyl, C2-C6alkyl ether, C3-Cscycloal kyl, Ci-

C6al koxy, Ci1-C6al kyl sul fonyl, Cl-C6al koxycarbonyl, C2-C4al kanoyl,

C2- C4al kanoyl am and nono- and di- (Cl-C4al kyl )am no. Representative

Rl O groups i.gcljudeg, for e | e, nitro, am nocarbonyl, -COOH C1-

C4al koxycar Boliyl T hydr oxyL, -)C4al kyl (e.g., hydroxynethyl),

am noC, - C4al k9| ( e. whereir ami onmtetvyib)a 4- toylamentiered Bitlinked Hetergpygloalkyl, each
Cyanortet by | b wiidl RKfurs A % 9sunsiARGHIBIEHY chosc U nyaRly, -

-(C1- Aal am no m)no-

- (g - C4al Q?Oﬁawﬁﬂho@‘lanIRWOHyl GHatlkyle Br-Eaadiyl athiess Caflsyclpalsylp €1-
i ncI ude (C3p |
- C4al kyl ) am %g(gar lc?é M%’o gqf%%?&gyégbg%g%sgﬁggnggpQ?C"émg%ﬁg?lﬂoxy,
Ci - C4hal oal %9‘!0"@'@d1 #FR¥syDamister | nono- or di - (Cl- C4al kyl ) ami no,

opti onal |W1ﬂ§h‘£§t§nhtcbiﬁﬁdﬂn@ ofEHB offieFFIMRALER,, rdpfb&EoCcyCl oal kyl groups (e.g.

t et rahydrof uranyl or th|o henyl ), and d/or Optionally substituted phenyl
Addi t i ondP) nitEp REroga Wbu@;ﬂwp%#h%x guylp alganoyhie fornula: 25 ON

N~ wher ei @) r@m‘ﬁﬁﬁﬁ”t@ @gakylorealle} ycfg;a&w UERE AR ! moBdT [oP) ulctbpyl
pi peridi n I perazi nyl hi onor phol i nyl or aze€

in the abov@ﬂ*@ﬂ”rﬂﬂ“?fé@%r é@én?% “ﬂ?ﬁht’é i“ﬁ?t@ée%d‘(lfhoﬁ'aln dubstli F‘!Pé?ﬂ“‘é‘tsof Arl

(in additi omdgp@ndeﬁiﬁ}losehnoﬁertal n enbodi ments, Rl represents one
substituent (i g is di-substituted). Representative R, groups
i ncl ude, fow *@J@a?ﬁpb roxyeCOGRh cyaRp-apio apd appipocatbarsiyand ¢

043I Eogycar mg rnficeantdxyfd:weemmswlc mcy'mtfwl wlcfgiﬂwdycaﬂ&m?i @cuamla%@& Ri,
an wi thin For recite s ari es, .are a

descri bed abo%’“"'\/@"gm 25&3@&%)4?%%6%2&@ pied B serpole g’ﬁeny cachof”

i ndependent | y whith 6 sabstifutedhatofen( to dastibstitnents indépendettly €iosdnltioln, halogen, C;-

Cl- C6hal oal ky C6al kyl sul fonyl, nono- or di-(Cl-

Coéal kyl ) am nost nf 6%%8'(?%¥%s%rycl oal kyl ) am nocar bonyl or a group of the
formul a: Mo(CsiCsiyCloalkylfaei@icarbdigi are proes effthesfoanwda: t 0 7- nenbered, N-1inked

het er ocycl oal kyl —~_In further enbodinents, R, is nitro, -COON, hal ogen,
cyano, net hyI r| fl uor thyl; in furt her enbodi nents, Rl, is

hal ogen, cy thyI }z);jl fluoronethyl. Are, R2 and Rmln certain.
substituted boaryl phd@aﬁ

D{;v&yﬁtg m-m@%a:&ab@gwsmméd ﬁetsaoo@awgl For nul as,

Are is optio substitu I
APPSR b AR B e A T s L
12- menber ed-dnQH, Gyi, ahinb, aﬁmbﬁﬂﬁhﬂ,acyd:samylpupcmm ethsr, Apid.goBhIky, C;-

;Egﬁ;: t g? egﬁ% %{? ?Zg—rg%ag%?suﬁ' 1~Clﬁ£koxycar onyqbé) d(’l;;Q?F(anoyl’ 2-E4a1kanoylllart]nsnlljobasngil tuted

mono- an‘c‘!ldi-(Cl-C‘,aikyl)ammo.
Representativ;: Ry groups include, for example, nitro, aminocarbonyl, -COOH, C;-
Csalkoxycarbonyl, hydroxyC,-Cialkyl (e.g, hydroxymethyl), aminoC;-Csalkyl (eg,
aminomethyl), cyanoC,-Csalky} (e.g., cyanomethyl), carboxyC,-Csalkyl (e.g., carboxymethyl),
mono- and di{(C,-Cqsalkyl)aminoC;-Cjalkyl and mono- and di-(C,-C,alkyl)aminoC,-Cyalkoxy.
Other representative R)o groups include (C;-Cgeycloalkyl)aminocarbonyl groups and mone- and
di-(C]-Cm!ky])aminocarbdnyl groups that are substituted with C,-Cjalkoxy, C,-Cshaloalkyl C;-
Cgalkyl ether, mono- or di-(C,-Cjalkyl)amino, optionally substituted 5- to 7-membered
heterocycloalkyl groups (e.g., tetrahydrofurany! or thiophenyl), and/or optionally substituted

phenyl. Additional representative Ryo groups include groups of the formula;
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pyridyl. In other enbodinments, Ar2 is substituted wwth fromO to 3 or
froml to 3 substituents independently chosen from R2 as descri bed
above. In certain such conpounds, Ar2 has at |east one substituent (R2)
and each R2 is independently chosen from am no, cyano,

hal ogens- anm nosul fonyl, Cl1-C4al kyl, Ci1-C4hal oal kyl, Cl1-C4hydroxyal kyl ,
Cl C4am noal kyl , Cl-C4al koxy, ( -C4al kylthio, Cl-C4hal oal koxy, nono- and

-(d -C4al ky m noCo C4al kyl , C2-C4al kanoyl, Cl- C4al koxycar bonyl
q C4al ky {3 hal oaI kyl sul fonyl and nono- and di - (Cl-
C4al kyl )a fonyl @)resent ative substituents of Are include am no,
cyano, hal dgen, Gjhere@4al yrepre@%mmhmaansub;tltutect;zet@mafrhmr;d!daw Jiperidinyl,

Cl Chal k I hio and nono- and
- (Cl1- C%ﬁéﬂu% ﬁ%lfﬂ?l &Rﬁéﬁh i ce J@Gll n such conpounds, Are is
s u bstituted m¥adn thaam)v@‘r“orwaiaarep@sem &b fecthuse opsional subsiimenisf Aryficadditian tohe

poi nt  of rﬂ&t a‘ix?@@ﬁﬁﬁl reﬁ]fb&fuﬁeﬁté) Rh?ep?etsén?sc BAE Qlbstitlent (L, QY ‘?s rdi Qﬂstxtﬁtéh)o'[ her
wor ds, re1s enyl i s mono-substituted at

3-posit | dkepresentsiive s%lbﬁ“i""&’ﬂt E‘H“ﬁﬁt ¥Q§e examplis i halepsn, Gty Q@B‘bstﬂi‘#‘wte@rand

the 3- andafls:Reshdn! pﬁl@h(g}oﬁb{ﬁ aﬁ@ﬁ’&gﬂﬂ% yl. Representative Are groups
I ncl ude prn;]lt(lany749 2 / 1(qaach of, which js substituted with

pyrid
fromO to 3 orfhP t"’éﬂ*ﬁb“"s tRo 33“1éﬁ‘bé‘f‘?hi%éqwgla%l@atdé%‘@rﬁuﬂb&“ﬁ@%|aFf’ geperaly #hi n

certain Afegrifédostiede. WiRin B@rtdnﬁc&nﬂ]ﬁ@rwstmgﬁlmg aﬁ%ﬁd@p@ﬁeﬂﬁ}]k@ﬂ@@én Fedode, fOrm

a fused carbocycle or heteroc cl e, esent a gr oups i ncl ude,
for exanpdno ekiors Gi-talihd qﬂ‘ ‘iﬁl;l‘iyf & @fgﬂ] é{ail ‘é’?cl“iﬂ ey Pt dr&er as

descri becbgblﬁflﬁhﬂnos@ﬁ&ﬂyl (3:\, bsc\ybloénkma}nld&a\r&ohyl osagrohp N the fornd1a31\ |\ 1\ I N
O 00 O N N\ NO \ NN O, and NH, as well as

vari ants of t he foregm rﬁln V\/mch the fused ring contains one or nore

addi t i onalsigd e bonds,/ syuch as: NI \ / I N/ I \N\-Nand O, 10\ |

/ The vari Ie Reg,neeN~pr 6560nts 125406 EhAhberedd NABRSE hitboL RBRYIE: In'n
certain enbodi mantsB each Re‘grg%elsl |andepen dent | ey chosen romchggy

hydr oxy! , furher pBbodinyaatioR s franiteye R OOKHessty ey methylgr Kg&ﬂuer@ﬁma\m gr a-
am nocar be?dbﬁhmeﬁt@,%{"k ha@gé@éﬁn&%ethy@or fihladnpalky! ., C - C4hydr oxy
Ara, Ry and Ry,

In certain substituted biaryl piperazinyl-pyridine analogues of the above Formulas, Ar, is
optionally substituted phenyl, pyridyl (i.e., 2-pyridyl, 3-pyridyl or 4-pyridyl) or pyrimidyl. In
other compounds, Ar; is a 9- to 12-membered bicyclic aryl or heteroaryl group that is optionally
substituted as described above. In some embodiments, Ar; is unsubstituted phenyl or unsubstituted
pyridyl. In other embodiments, Ar; is substituted with from @ to 3 or from 1 to 3 substituents
independently chosen from R, as described above. In certain such compounds, Ar; has at least one
substituent (R;) and each R, is independently chosen from amino, cyano, halogen;-aminosulfonyl,
Ci-Csalkyl, C;-Cshaloalkyl, C;-Cshydroxyalkyl, C,-Cjaminoalkyl, C;-Cqalkoxy, C;-C,alkylthio,
Ci-Csbaloalkoxy, mono- and  di-(C;-Cjalkyl}aminoCy-Cyalkyl, Cp-Cialkanoyl, C;-
Cqalkoxycarbonyl, C;-Csalkylsulfonyl, C,-Cshaloalkylsulfonyl and mono- and di«(C;-
Cjalkyl)aminosulfonyl. Representative substituents of Ar; include amino, cyano, halogen, C,-
Cjalkyl, C)-Cjhaloalkyl, C,-Csaminoalkyl, C,-Cjalkoxy, C,;-Cjhaloalkoxy, C,-Cialkylthio and
mono- and di-(C;-Cqalkyl)aminoCy-Cyalkyl. In certain such compounds, Ar; is substituted meta
and/or para to the point of attachment, wherein the point of attachment refers to the attachment to
the core ring. In other words, if Ar, is phenyl, the pheny! is mono-substituted at the 3-position,
mono-substituted at the 4-position, or di-substituted and the 3- and 4-positionsin such compounds.
Representative Ar, groups include phenyl, pyridyl and pyrimidyl, each of which is substituted with

from 0 to 3 or from 1 to 3 substituents as described herein.
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C4al kyl t hi o, Cl1-C4hal oal koxy, nono- and di - (Cl- C4al kyl ) am noCo- C4al kyl ,
C2- C4al kanoyl, C - C4al koxycar bonyl, Ci1-C4al kyl sul fonyl,

Cl- C4hal oal kyl sul fonyl and nono- and di-(Cl- C4al kyl)am nosul fonyl. In
further such conpounds, each Rea is independently chosen from hydrogen,
hal ogen, cyano, am no, Cl-C4al kyl, Cl-C4hal oal kyl and Cl-C4al koxy. In
still further such conpounds, Ais CH or CR2a, and each Rea is

i ndependent | y yaihas@Raib 1A peyRNehe R)al A8 togdtier with 8h Kifhoent@X, G4 atn0akulkad! |

Cl- C4al kox¥ and no- ar]d Ci)lﬁ (601- (Aal kxl ) am no?o- C%)al kg/l. I g_t er such
conpound§aroeyele & ieteRif¥citg KKpregentagve, sigh grqups Npchide, foneamile, ‘B‘? RlioEngay e

t he for meicgelicRR&api\optionally substitueidas &saivdd ferélitd R2 are as descri bed above.
27 R3 In the definition gf R3, the variable "L" i,@ defined as

Co- Coal kyl gAEN0 - Cb6a e that s tgken t eN Wit hpRE or R7
to form a4 Q eq I er oGy lp an t2rogycl e :@ orhred, at
| east one€ <ar bon atonm present jn i s alNo,a ri ng at®m, and i s cBvalently

bonded to a conmponent atpm of R5, R6_or R7. The gesulting heterocycle

may be a hefendcygl oal k ogp (e.qg TRt rahy OI nyl , or&nyl,
pi peri di ny pLiper aziyl AN N a hepgr dary!l gr h as )
pyrimdyl ‘or tetrahydrd&furanyl .. R3 groups conprising such a heterocycl e

include, for exanple: OtSX)H R3, in certain enbodigrgnts of varhoys

Fornmulis pronjded herei is\a grougNqf the forguiaSR6 L, NRE Shherein:
L i s Co-C34T ky ee; anc d R6 far ¢ )indetlycnfom
hydr ogen, kyl , keny *NCgcyclpa

C2- C4al kanoyl and’groups that ’are joined tto L to forma 4- to 7-nernbered
het er ocycl e ~Qt joined to forma 4- to 12-nmenbered heterocycl oal kyl ;
i . alkenyl (cy | )al kyl , al kanoyl and
Ns sdsyitYyed ‘with omO to 4 substituents

i ndependently cphosen ¥4 o j by nhY, 1.0Q, i.Di. nyl ,
0x0, -COON and am ndsul f onyl ; 0 (i i) cf‘?ggﬁ&“ﬁ@t%ﬁ&f%@}‘@@ﬁ%°3 och
C4al koxy theGseCring toating lone «€mo@dditionsl dopble bomsisguchaasd
di - (C1- G4al kyl ) am noCo- C2al kyl , nono- and

@ | and (4- to

U

di - (G -4al ] NOGH ; : (
7-nenberg§@@c ' Ny % pstituted with
fromO t econdar i,tdents ~i ndep | y*cheskgn from hal ggen,
hydr oxy, cyano 1- C4al kyl, Cl- 4al koxy and C - C4hal oal kyl. Wthin
certain suc

gpounds, R5 and R6 are independently chosen from (i)
hydr ogen;

The variable Ry, when present, is generally as described above; in certain embodiments,

- each Ry, is independently chosen from hydrogen, hydroxyl, amino, ¢yano, halogen, aminosulfonyl,
aminocarbonyl, -COOH, C;-Cjlkyl, C;-Cshaloalkyl, C,;-Cshydroxyalkyl, C,-Cialkoxy, C;-
Caalkylthio, C;-Cshaloalkoxy, mono- and di-(C,-Cjalkyl)aminoCy-Cyalkyl, C;-C,alkanoyl, C;-
Csalkoxycarbonyl, C;-Cjalkylsulfonyl, C;-Chaloalkylsulfonyl and mono- and di-(C;-
CialkyDaminosulfonyl. In further such compounds, each Ry, is independently chosen from
hydrogen, halogen, cyano, amino, C;-Cjalkyl, C;-Cshaloalkyl and C;-Cjalkoxy. In still further
such compounds, A is CH or CRz,, and each R, is independently chosen from cyano, halogen, C-
Caalkyl, C,-Cyhaloalkyl, C,-Cjalkoxy and mono- and di-{C;-C,alkyl)aminoCy-C,alkyl. In other

such compounds, at least one of A, B, E and T is N, Certain Ar, groups have the formula:

Raa E:B
1

! wherein Band E gnd R, are as described above.
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(ii1) C3-Coeal kyl, C2-C6al kenyl, (CS-Crcycl oal kyl) Co-C2al kyl and groups
that are joined to L to forma 4- to 7-nenbered heterocycle; each of
which is substituted with fromO to 2 substituents independently chosen
from hal ogen, hydroxy, oxo, -COON, am nocarbonyl, am nosulfonyl,

Cl- C4al kyl, G -C4hal oal kyl, Ci1-C4al koxy, Cr-C4al koxycarbonyl, Cl1-

C4al kyl sul fonyl and nono- and di - (Cl-C6al kyl )am no; or R5 and R6,
togetherﬁvith the Nto which they are bound, forma 4- to 7-nenbered

het erocyctoal kyl that is substituted with fromO to 2 substituents

i ndependent | y icthe demitioh @fiR;, 21t Yarbbhg™®r is dufidédoas\Co-Caatkyléne 00K pCealkylene that

am nocar honyl , am nosul fgnyl_ - . or.C4al kyl.. Cr | ko :

& Cany ar PSR Rt S i SR e PBBIRTR 1 £ NEAIBeYEliaBy |
C2- CAal lfarmey,|zalerst one Carbdbdddnk plesitl ih dniy lalso amidg AMO andais dovalently bonded to a

di - (Cr C4al kyl ] noCo- G2al kyl..Such, .R3. groups inglu for anpl nono-
and di - PRy B o peabr S g e B o Bl B B G,
subst i t uesitaBydrofalenyd noephdliyylcyipsidingIf ar pipetazihygll ey helteyahrd gyonp ssting, pyddyd),

am nocar bonyl ... - H. amn | fonyl . Cr.CAal k CR- CA enyl

5. Cooyorgtigher ROt I R comeent Rt here SR ARG R ot

C2- C4al kanoyl, CrC4al gyl syl Nanyl , al kanoyl am no and nono- and
di - (Cr C4al kyl ) am ne. { Repregeny at i we isugly groups include: Y Nom 9%\~, and
Wthin other R3 groupsy .Rs dan@’, "t oget her with the N to which they are

bound, form a rol i di ' ' Beri i ne. i di )

mor phol | e Ky ek BpBiner ARLRE Bl 5L 0, RAGfbF e B

substituents independeniisy chosen from CrC4al kyl and Cr C4hydroxyal kyl .

Still further R3 gr‘;pitp&!\i ncl ude phenyl and 4- to 7-nenbered heterocycles,

each of which is substiButed with fromO0 to 4 substituents independently

chosen fram.;a hal ogen, hydroxy, am no, oxo, am nocarbonyl,

am nosul fonyl and -COOH;, and (b) CrC4al kyl, CrC4hal oal kyl, C2- C4al kenyl,

( C5- C7cydtphikplkytene @bl kyl , COr C4al koxy, C2- C4al kyl ether, C2-C4al kanoyl,

G CAal ylgir fanyl . C2- CAal kanoyl ami no, nono- and di - (Cr C4al kyl ) am no,

nono- and ‘di - (Cl- CAal k%l ) am nocar bonyl , nono- or

di - (Cr Cdal ki) yrdependantly fodpser , frogn rdreaen- Extiellyl Grfaalkenyl 1(&s-Goyrieaibied

het er ocycl e} Gy CAgldtskanofiasld SloupdingNare |jSin@ RS tERE M4t ho FLQERRHO 4

secondary substituents 1ndependently chosen from hal ogen, hydroxy,

cyano, - COOMer@y@%&fkyl and Cr Cahal oal kyl. Certain such R3 groups

i ncl udg_ azle(cbyjégnea({o,forﬂyﬁf-% %ﬂ?%%]ﬂegm@&ﬁbﬂgda{kﬂ;,d thi omorIohoI i nKI N

pi peri di nyl, pi.perazinyl, tetrahydropyr.i n zepan each o ic

is substitpedn \Rﬁcﬂ‘r?"‘fy?{’ci’r‘llfeey]t @M"%’WH%%’H ﬂéﬁ‘f’g ?“H%ﬁ%ﬁ%?ﬂﬁyb‘séﬁﬁf%‘ﬁdf rom

s and (e et et k!

- ;o an ) : - en 5- Crcycloal kyl, al kyl,

o Ol Koy, TbOEREH 06T HEPH 260 SEaamn 119 & Brryt KiGHRGAIDL O

CZB C4al kang&Jaﬂtﬂi%]yDgg-EmﬂcaﬁQﬂ,ail-(aﬁkdoaddyg (rrﬁﬁ@‘hﬁg ldy{C)l&Hill%!,Q)amﬁﬁchCﬁg(yMFﬂdﬂ ihs

substitute ith fro 0Oto seco r u i ts | ndependent chosen

from hydr ox%ﬂ\g‘ah‘écﬁgF%@ﬁmmP@g]?”@ggﬁ@é&V%epielgiéé‘ff%lﬁﬁgg B’FCI ggc i In’f Ige"&f%ﬂps

i ncl ude t hehdi@dcpsleCy-Chalial, ebdh of which is substituted with from 0 to 4 secondary substituents
independently chosen from halogen, hydroxy, cyano, C,-Cjalkyl, C;-Cjalkoxy and C,-
C,haloalicyl.

Within certain such compounds, Rs and R, are independently chosen from:

(i) hydrogen; and

(ii) Cy-Cealkyl, C,-Cgalkenyl, (Cs-Cqeycloalkyl)Co-Coalkyl and groups that are joined to L to
form a 4- to 7-membered heterocycle; each of which is substituted with from 0 to 2
substituents independently chosen from halogen, hydroxy, oxo, -COOH, aminocarbonyl,
aminosulfonyl, C;-Cjalkyl, C;-C;haloalkyl, C;-Csalkoxy, C,-Cialkoxycarbonyl, C;-
Caalkylsulfonyl and mono- and di-(C;-Csalkyl)amino;

or Rs and Rs, together with the N to which- they are bound, form a 4- to 7-membered

heterocycloalky! that is substituted with from 0 to 2 substituents independently chosen from
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|-'~0rSrSOI S11 01D NJjIN) jN) yIN 3N and ~N, And
substituted heterocycles, such as: 29 OOND and O /i"rs including
enantionmers thereof ~1Nv hNv 3 Nv ~iINv 3Z*r ~2N~ 3Z~ n 9. and ). Oher
such R3 groups include phenyl, pyridyl, pyrimdyl, pyrazinyl,
pyridazinyl, imdazolyl, thienyl, oxazolyl and tetrahydrofuranyl, each of
which is substituted with fromO to 4 substituents independently chosen

from hal oge df 0 o ps_@ V.
a - Csal kyl Hbcggbé#é }‘dky %mne ) aﬂlﬁl{aﬁﬁéﬁp@#ms@l n? bf(ﬂﬁ ¢t CalkfiO, -

oal k C2 kyl ~ét her
C2- Caal kano§ialkoxy, %uﬁnb:r kllﬂr Ser§«aliyh sthery fel fa?lk‘(’@&afméﬂ l&zr@:ﬂmﬂ, G
certain RscmlkmMor@p@&kyﬁafdnﬁ mtmo%l!;l%nda gCPCM@l)anGQa-Czhfkylm has the

formula: ,R6 and is a Si nc% coval ent bon | east one of R5
and R6 is not Sﬁg}'d%g@vps ingfudey for samplayistoap-nnd 1d-(Cipalid)amino gropps thet gre

certain SyesinéaWia %R to bt shttitéits &&a&d&aﬂt reﬁosemdn ﬁ’aogea l@@m@ﬁ%i%' 0x0,
C2- Coal kenyl , (Cs- C?c%ézl oal kyl ) Co- C4 - C4al kan

phenyl CO-XBCRYIY b e ppdtostony: eCFltFa?IW) @C@ﬂéﬂﬂk&u %@S@mcleﬂrikx}m.% i s
subst i t utgghidiyh f@,crnrm@oxyt 0 cA-caalloat i dent 8,-CA aib?ndeoltwlk?mW f ggm
hal ogen, hydroxy,. am no, am nocarbo 3{I . amnm nos CQOOH

G - Clal kﬁmlkmes'a@reglaﬂ 1BoporaRd di-(h-Canlley Wrmeﬁﬁg?%nt@we@m%wjmd@

CAal kanoyl , fo{a%oal kyl and nmono- and di - (Cl-C4al kyl ) am no. Such R3

groups in ex | e, benzyl gxy and G -C6al koxy, each of which is
opti onal | gg'ﬁub’s ai Hogew; methyl, methoxy or trifluoronethyl.
Wthin still fUrther enbodl ments, R3 is hydrogen, C -Coal kyl or a

hal ogen. W t hiWithiruothdrdi; gervps & mhRgs tagbthérivethaieoN do I%icmﬂteasare Ha8nd, $orm a

C1- Cdal kyl . 3-CT. ‘ " .
subst  t urraoletie FREnaNifat az%“qf“et"ﬂ'é‘n‘lﬂ’sgl%“n)é’}'%éan%e"gt on Bl oig
hal ogen, ﬂpﬁd‘f’@Wllbsﬁ@aﬂﬂnd@wem@mhmn&mb@nﬂa,lkyhmdr{b@m)fdmxymy],

C3- Creycl oal r?é% I tf r@g@?ouﬁgﬂclﬂd QnyYar{ﬁnBelrrggn%f\eh%Etlg le@ -ealR of v@%g gl N

certain subs pI pe 2|ny pyridine ana provi
her ei n, rseptibeedmith fromel to mb%Menmmd@m@ntlmmsm&onwa) h gqu,lhydmmmomg.r oup;

in certaig, o CRBHLIEANS SHRLIRAUS LESOR! s (o) eeetad1 28] ageRliiocLhe

nltrogen atom t I's" bound to the core,” as shown
Caalkenyl, (Cs-Ceycloalkyl)Cy-Caalkyl, C,-C4alkoxy, Cy-Cjalkyl ether, Cz-C4alkanoyI Cs-
Cialkylsulfonyl, C,-Cjalkanoylamino, mono- and di-(C;-Cialkyl)amino, mono- and di<(C)-
CialkyDaminocarbonyl, mono- or di-(C,-C,alkyl)aminosulfonyl, phenylCo-Csalkyl and (4- to 7-
membered heterocycle)Cy-Caalkyl, each of which. is substituted with from 0 to 4 secondary
substituents independently chosen from halogen, hydroxy, cyano, -COOH, C;-C,alkyl and C;-
Cihaloalkyl,  Certain such R, groups include azetidinyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, piperidinyl, piperazinyl, tetrahydropyridyl and azepanyl, each of which is
substituted with from 0 to 4 substituents mdependently chosen from: (a) halogen, hydroxy, amino,
0x0, aminocarbonyl, aminosulfonyl and —COOH and (b) C-Cslkyl, Cy-Cjalkenyl, C;-
Cieycloalkyl, C,-Cihaloalkyl, C,-Cialkoxy, Co-Cjalkyl ether, C,-Cialkanoyl, C;-C,alkylsulfonyl,
C,-Cyalkanoylamino and mono- and di-(C,-C,alkyDamino, each of which is substituted with from
0 to 4 secondary substituents independently chosen from hydroxy and halogen. Representative

examples of such Ry groups include the heterocycles:

O aNO 3{6 aNQ 310,.0 A 40 |

And substituted heterocycles, such as:
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30 R4 J The carbon to which a nethyl or ethyl group is attached is chiral
in certain enbodi nents (e.g., as shown in Fornmula V, VI, VIII or VIII),
in which the group R&rN 1/ N7 rNNA"Nt is , , or respectively. 1In

ot her enbodi nents, R4 represents a single oxo substituent. X, YandZ X, Y
and Z, as noted above, are independently CR' or N, such that at |east one
of X, Yand Z is N 1In certain enbodinents, each R is independently

sel ected from hydrogen, fI uoro, methyl, am no ahd cyano; each R is

i ndepende seI a@th i d cy each R
is i ndepez@ osen rogg)and W 3251 hydr ogen.
In certaift t|v Zis kand aeCIr;Qd I n
ot her corrpounds provi déd her ei ﬁ X is N(e.g., Y and Z are CH)

2

further co Z and X are N, X and N//a e//r,
still furtag\rb(po ounds X, Y and Z are chj N. e at
substi t ut faryl . Bﬁﬁﬁ}@ﬁ&&g@% oguhs rov her

i ncl ude, but are hot speC|T|caIIy descri bed |n
Exanpl es 1- | to W e Fp Phat }he P em{clc conq)ounds recited
N

b
herein are epSése Nt |v%’ onl y, Oare

cope
of the prgg‘e\;)r nveg,%N 0 Fur ¢.N r as n N abov ovi ded
herei n may‘“be presen as a fr'ee base, ar maceut i cal ac,ce abI g salt

or ot her I,orm S ch as a b drate Wt hin certaln aspects of. the present

i nvention, st b| argy J i perazi nyl -pyridi ne anal ogues provided
herein det bI I ( te) VRI activity, as determ ned using an
in vitro RI tl onaid a say )stmtherasche&(mdmpk inﬂuﬂmbliehjrlzmtrid@hpmmam,

S0l S AT Bt B B BRSO i

Ref er enc essbdniertagd witlt fom G R substipeend iidepehidengly abosary fromr imlogent, dpdiexiy, tamuuoef er
to a standard._in V|t p i pd g p din
Exanpl e Samlnocarbonyl {ngsu[fgn £ }qq%}gtp tﬂﬁ%@i(%}%cfc&%&ﬁ ée] glr 1PLRY e g’gr ein
as a "si gralkoxy ahéblalkztnprin Ca@slalidabkylnm}d b@n@emdodh(@d-caélw@@smm bérd certmn
Exanple 6. Briefly, to assess binding to VR, a conpeti h%on assay may be
performed in which a VR prepar ation is incubat edgmb/ abel ed (e.g.,

al

1251 or ( W, ept. o

agoni ot o RepTRERE G b ol i rdkt R B oV el ESERG

provi ded cokadentbend, dﬂheatlﬂmouﬁs@dks msllhrlsfoeh)almgyn manmal i an VR, nore
preferably human or rat VRI. The recegtor may be recombinantly expressed

or naturally gx r pa'Fatmpn for
menbr ane pr epgr |oneeglrb°&m§ﬁ{% 8 or CHO cel Ilgacgmﬁ) ”S‘#%’c% g&r@n’ C)IJ%Ipr ess
31 human GEkyledencad s BnCwiEalkyla CoGembteayld ((Esrﬁ"azpydt@tkel)@odbth}yylrr&dtﬂaaikwsyl

vani | | oi h}ﬂiggéélr.'@%@tlw '(d-'lgel{t%wd:ég%ro%é éﬁlk!ylned%h gpﬁﬁ:@?ﬁ@u@ﬁm{eﬁ'%ﬁ%ﬁ gn the

anount of nd'to t ratfon, ative he anmount of
| abel bound4i wbttrt@nabmdm@ede@ﬂytqhese@ogwnuhﬂogerrhhsdr@%r@a@m opinpeachopdse may

be aminosulfonyl, -COOH, Cl-anlky],_(_\ 5 Cs-Cieyeloatkyl, Cp;-Cjalkyl ether, C;-Cjalkoxy, C,-
Cialkanoyl, C;-Cjhaloalkyl and mono- and di-(C;-Csalkylamino. Such R; groups include, for
example, benzyloxy and C;-Cealkoxy, each of which is optionally substituted with halogen,
methyl, methoxy or trifluoromethyl.

Within still further embodiments, R; is hydrogen, C)-Cgalikyl or a halogen.

Within further embodiments of the above Formulas, R; is C,-Cjalkyl, C;-Cseycloalkyl or
C-Cshaloalkyl, each of which is substituted with from 0 to 4 substituents independently chosen
from halogen, hydroxy, cyano, oxo, aminocarbonyl, aminosulfonyl, -COOH, C;-Cicycloalkyl,

phenyl and 4- to 7-membered heterocycle.

R,
Ry, in certain substituted biaryl piperazinyl-pyridine analogues provided herein, represents
zero substituents or one methyl, ethyl or oxo group; in certain embodiments such a substituent is

focated adjacent to the nitrogen atom that is bound to the core, as shown below:
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used to determne the K; at VR as described herein. In general,
conpounds that decrease the anount of |abel bound to the VRlL preparation
wi thin such an assay are preferred. As noted above, certain substituted
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acetyl chol'1 he recept er wor suc
subst ant iusgd] )Refemqpqgﬂ{erem to a "VRI hLigand bmdmg assay" are intended to refer to a standard in

vitro receptor binding assay such as that provided in Example 5, and a "calcium mobilization
assay” (also referred to herein as a "signal transduction assay") may be performed as described in
Example 6. Briefly, to assess binding to VR1, a competition assay may be performed in which a
VRI preparation is incubated with labeled (e.g., ™I or *H) compound that binds to VR (eg, a
capsaicin receptor agonist such as RTX) and unlabeled test compound. Within the assays provided
herein, the VR1 used is preferably mammalian VR1, more preferably human or rat VR1. The
receptor may be recombinantly expressed or naturally expressed.* The VRI1 preparation may be,

for example, a membrane preparation from HEK293 or CHO cells that recombinantly express

31



activity of a cell surface receptor such as the human epidermal growth
factor (EGF) receptor tyrosine kinase or the nicotinic acetylcholine
receptor (e.g., the 1C50 or 1C40 at such a receptor is preferably
greater than | mcronolar, and nost preferably greater than 10
mcronmolar). Preferably, a nodul ator does not detectably inhibit EGF
receptor activity or nicotinic acetylcholine receptor activity at a
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predi ct edobserved when cells are contacted with 100 nM capsaicin. The ECsy for VR1 agonists provided
herein is preferably less than 1 micromolar, less than 100 nM or less than 10 nM.

VR1 modulating activity may also, or alternatively, be assessed using a cultured dorsal

root ganglion assay as provided in Example 9 and/or an in vivo pain relief assay as provided in

Example 10. VR! modulators provided herein preferabiy have a statistically significant specific

effect on VR activity within one or more of the functional assays provided in Examples 6 and 10,

herein.
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fromthe brain | evels of the conpound in | aboratory animals given the
conpound (e.g., intravenously). Serum protein binding may be predicted
from al bum n bi ndi ng assays. Conpound half-life is inversely
proportional to the frequency of dosage of a conpound. In vitro

hal f-1ives of conmpounds may be predicted from assays of m crosonal

hal f-1ife as described within Exanple 7, herein. As noted above,
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compound is administered to a subject), serum protein binding and in vitro and in vivo half-life (a
prefersed compound exhibits an in vive half-life allowing for Q.1.D. dosing, preferably T.I.D.
dosing, more preferably B.I.D. dosing, and most preferably once-a-day dosing). In addition,
differential penetration of the blood brain barrier may be desirable for VR1 modulators used to
treat pain by modulating CNS VR1 activity such that total daily oral doses as described above
provide such modulation to 2 therapeutically»effective extent, while low brain levels of VR1
modulators used to treat peripheral nerve meﬂ-iated pain may be preferred (i.e., such doses do not
provide brain (e.g., CSF)} levels of the compound sufficient to significantly modulate VRI

activity). Routine assays that are well known in the art may be used to assess these properties, and
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Simlarly, a conmpound does not pronote substantial release of |iver,
enzynes if admnistration of twice the m ninum dose that yields a serum
concentration equal to the EC50 or 1C50 at VR for the conpound does not
el evate serum | evels of ALT, LDH or AST in | aboratory rodents by nore
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to that
orally does not result in a statistically significant prolongation of heart QT intervals. By

"statistically significant” is meant results varying from control at the p<0.l level or more
preferably at the p<0.05 level of significance as measured using a standard parametric assay of
statistical significance such as a student's T test.

A compound does not cause substantial liver enlargement if daily treatment of laboratory
rodents (e.g,, mice or rats) for 5-10 days with a dose that yields a serum concentration equal to the
ECsy or ICs for the compound results in an increase in liver to body weight ratio that is no more
than 100% over matched controlsi In more highly preferred embodiments, such doses do not
cause liver enlargement of more than 75% or 50% over matched controls. If non-rodent mammals

(e.g., dogs) are used, such doses should not result in an increase of liver to body weight ratio of
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in any of the follow ng Schenmes may be used, together with synthetic

met hods known in the art of synthetic organic chem stry. Each vari abl e
in the followi ng schenmes refers to any group consistent wth the
description of the conpounds provided herein. In the Schenmes that follow
the term"reduction” refers to the process of reducing a nitro
functionality to an amno functionality, the process of transform ng an
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37:2046- 2067 ( can be used to prepare the conpounds enconpassed in
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one or n%znebef];gesgnq in f;}l)e cglgpguﬁzlsegrc?vqgeﬁ%erg?ztmaéludg ?étot%iaé/s o?gxygrogen carbon, nitrogen,
oxygen, phosphorous, fluorine and chlorine, such as 2y, 3y, ''c, *’c, M¢, N, %0, V0, 'p, 2p,
3, ®F and *Cl. In addition, substitution with heavy isotopes such as deuterium (ie., *H) can
afford certain therapeutic advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements and, hence, may be preferred in some

circumstances.
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coupling reactions which is suitable for coupling of (hetero)aryl halides
with alcohols or amines. Certain transnetal ation reaction conditions
include the Stille reaction and the Suzuki reaction. In Schenmes 11, 14
and 15, 118 and RO are generally as described herein for R5 and R6 of
Formula |. RZ6, in Schenme 11, is any suitable |eaving group, such as Br,
A, I, Orf, nmesylate or tosylate. Certain definitions used in the

f ol | owi NgrEPERENBS oS BsRrSRYMRIEL PRERIANLIS/RHHEE ANBIONOES
(rac)-2, 2'-Bi s(di phenyl phosphi no)-1;1"-bi napht hyl CDC13 deut er at ed
chlorof orm S Syhstifiedy biayf; piperagigypyridine analopesns ot Larerallsche Prepated rw5igt hane

or met hy kengrachhidiic dethoBDQtating lteiisOhOcomnfrdily wadiRblE fmPRpARAULEORE
DI BAL dii sobutyl al um nym hydri DI EA NN-di i sqpr.opyl et hyl am_ne DVA
N, N di meSpPidh R R a%‘ﬁmfwmya@es B Pl
DPPE 1, 1prebirsokslisii @ayblisHea prtucels) Beia0sTeRnpldh Stietic @uldyindNit behat FoWhC
o e e S0t B QUL e MR PR B Bt et
hertz KO&tieat @gaiiduNenisey. daeh Ldoble i thifollowihy @bdiled geferpyanpramsp spsietkdtonet ry
VE TS SRRk B BB TR o oc CLETST S0\ el e
cyanam de n- Buhé Sthedned giat folidwhihel parh *Bductien"trefars to bigtpydcess of reducing a nitro
functionality to an amino functionality, the process of transforming an ester functionality to an
alcohol or the process of transforming an amide to an amino group. The reduction of a nitro group
can be carried out in a number of ways well known to those skilled in the art of organic synthesis
including, but not limited to, catalytic hydrogenation, reduction with SnCl, and reduction with
titanium trichloride. The reduction of an ester group is typically performed using metal hydride
reagents including, but not limited to, diisobutyl-aluminum hydride (DIBAL), lithium aluminum
hydride (LAH), and sodium borohydride. The reduction of an “amide can be carried out
conveniently with reagents including, but not limited to, diborane as well as lithium aluminum
hydride (LAH). For an overview of reduction methods see: Hudlicky, M. Reductions in Organic
Chemistry, ACS Monograph 188, 1996.

In the Schemes that follow, the term "hydrolyze" refers to the reaction of a substrate or
reactant with water. More specifically, "hydrolyze" refers to the conversion of an ester or nitrile
functionality into a carboxylic acid. This process can be catalyzed by a variety of acids or bases
well known to those skilled in the art of organic synthesis.

In the Schemes that follow, the term "catalyst" refers to a suitable transition metal catalyst
such as, but not limited to, tetrakis(triphenylphosphine)pafladium(0) or palladium(ll) acetate. In
addition, the catalytic systems may include ligands such as, but not limited to, 2-
(Dicyclohexylphosphino)biphenyl and tri-fers-butylphosphine, and may also include a base such as
K3POy, Na,CO; or sodium or potassium fers-butoxide. Transition metal-catalyzed reactions can be
carried out at ambient or elevated temperatures using various inert solvents including, but not
limited to, toluene, dioxane, DMF, N-methylpyrrolidinone, ethyleneglycoi, dimethy! ether,
diglyme and acetonitrile. When used in conjunction with suitable metallo-aryl reagents, transition
metal-catalyzed (hetero)aryl/aryl coupling reactions can be used to prepare the compounds
encompassed in general structures 1D and 1E (Scheme 1), and 2C (Scheme 2), 4E (Scheme 4), 5B
(Scheme 5), 6-F (Scheme 6), 8B and 8D (Scheme 8), 9C (Scheme 9), and 10C (Scheme 10).
Commonly employed reagent/catalyst pairs include aryl boronic acid/palladium(0) (Suzuki
reaction, Miyaura and Suzvki (1995) Chemical Reviews 95:2457) and aryl
trialkylstamnane/palladium(0) (Stille reaction; T. N. Mitchell, (1992) Synthesis 9:803-815),
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Tf -SOZCF3 Pd2(dba)3 tris(dibenzylideneacetone)dipalladiun(0) Pd(PPh3)4
tetraki s(tri phenyl phosphi ne)pal | adi un{ O PhNEt 2 di et hyl - phenyl - am ne,
also referred to as N, N-diethylaniline PPh3 triphenyiphosphine

Sel ectfluor(r)

1- Chl or onet hyl - 4- Fl uor o- 1, 4- Di azoni abi cycl o[ 2. 2. 2] Oct aneBi s

(Tetrafl uoroborate) t-BuOK potassiumtert-butoxide TFA trifluoroacetic

acid TH AL mdlaryl G afdmdkl addioR) & Cl
g N% I{IﬁRﬁé Ffalny ) @Jy gl i e|(1¥)Y¢rE rm&matapﬂn ro‘}&i'?%ﬁRnSel o

" NRS. + R
T A o.cpkRpg Zagent ﬁwaétgﬁwg G105 quing g | A DK EnARi Chgns Inhy 5
SINE N  GNNReoR087 N19980 cal? 1% udad ta prebarld the RoMpdunid érthlbasNdrTinl\geﬁNki Ar 2

2 T el dhe B S Nl (N S S i
2 INN Gised ilScemsCE, 8NaddQl3, refeidXko 'ofd ok nfdiré folhdBabAveereferenced metal-catalyzed cross
coupling reactions which is suitable for coupling of (hetero)aryl halides with alcohols or amines.
Certain transmetalation reaction conditions include the Stille reaction and the Suzuki reaction.
In Schemes 11, 14 and 15, Ry and Ry are generally as described herein: for Rs and Rg of
Formula I. Ry, in Scheme 11, is any suitable leaving group, such as Br, Cl, I, OTf, mesylate or

tosylate.

Certain definitions used in the following Schemes and elsewhere herein include;
BINAP (rac)-2,2"Bis(diphenylphosphino)-1,1" binaphthy!
CDCly deuterated chloroform
& chemical shift
DCE 1,2-dichloroethane
DCM dichloromethane or methylene chloride
DDQ 2,3-dichloro-5,6-dicyano-1,4-benzoquinone
DIBAL diisobutylaluminum hydride
DIEA N,N-diisopropylethylamine
DMA N,N-dimethylacetamide
DMF dimethylformamide
DMSO dimethylsulfoxide
DPPF 1,1"-bis(diphenylphosphino)ferrocene
EtN triethylamine
EtOAc ethyl acetate
EtOH ethanol
h hour(s)

"H NMR proton nuclear magnetic resonance

HOAc acetic acid

HPLC high pressure liquid chromatography

Hz hertz

KOAc potassium acetate

LCMS liquid chromatography/mass spectrometry
MS mass specirometry

(M+1) masgs + 1

m-CPBA m-chloroperbenzoic acid

MeOH methanol

37



2-C Ar2 N Anmine or Alkoxide Ra/~ Transnmetalation Rxn ©~ N N N R3 Are Nv
2-D 39 Schene POCI3 R2 NH NaNHCN NH CH3CN Cl----kNHZ . HCl C.~,CN RZ
O0O3-C 3-A3-B,NN~NI pd N RR RI1 , At r11 NHHNR R 'NI
N56 R&A NONR (\~NINCI \~NXN~N,Rs Ari N" 3-D,%~ 3-E Schene 4 0
o OHOA NHEo~-~0E ~I~1~" INPOCI3 N MO-NH2 . HCI NaOw/ MOH
HO'Nl~Ove CI (NJ,,Ove 4-A 4-B 4-C Cl Ar2 R4 rl~ N Ar2-B(OH) 20r ~N Ar
NH R4 | ~fidlye Ar2- Sn(Bu) mhifute( N~OVe Ar N IN 4-D Arl INv 4-E 1)
BBr 3/ CHZ(E\'@ZC[AW Are 2) 0.,~N ~u1§1 I?h]s,é:r RarN I N~OV5 HNRSR6 RAMN NSR s
Ari N 4-Cai |\ 4- G BERaplinyl chloride

NaNHCN sodium cyanamide

n-BuLi n-butyl lithium

t-Bu tertiary butyl

Tf -SO;CF;

Pd,(dba); tris(dibenzylideneacetone)dipalladium(0)

Pd(PPh;), tetrakis(triphenylphosphine)palladium(0)

PhNE%, diethyl-phenyl-amine, also referred to as N,N-diethylaniline

PPh; triphenylphosphine

Selectfluor® 1-Chloromethyl-4-Fluoro-1,4-Diazoniabicyclo[2.2.2]OctaneBis

(Tetrafluoroborate)

t-BuQOK potassium tert-butoxide

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography
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Are ArZ Selectfluor FN R4 CHBCN R4 r~"N N R3 1500C, 10 mn r~ NR3

m crowave Ar{N Ar( N 20-A 20-B 1In certain enbodi nents, a conpound

provi ded herein nay contain one or nore asynmetric carbon atons, so that
t he conpound can exist in different stereoisoneric fornms. Such forns
can. be, for exanple, racemates or optically active forns. As noted above,
all stereoisoners are enconpassed by the present invention. Nonethel ess,
it may be desirable to obtain singlSehengnanti omers (i.e., optically active
forns). Standard nethogs for preparing single enaEtl oners include
asynmmetric synthesis a & resolution of the racenma Resol ution of the
racemat es can ber; acc i she r exanpl &, byrn;)o\ entio ‘“ nmet hods such
as crystalligati o[hﬁ Rpregl?ﬁé‘é of aR re en't‘N '

chr omat ogr ap ng, for exa LC coI UNyecRBP ounds may
be radi ol abe{‘@ﬁy carrying o rI[HHEI r s/@ﬁem S using PrEgLSor s

conpri si ngiz@t “¥eéast opgecatomthat is Br P oi sojppe. Eac E{gdl oi sotope is
preferably carbon (e.g., 48 14C), hydrogen (e.g., 3H), SurPur (e.qg.,
35S) or iodine (e.g., 1251 Tritiumlabel ed conpounds may also be
prepared catalytically vi Ir[E)I ati num catal yzed excharf® in tritiated
acetic acid, acid- c,gt al gf\m exchange in tritisated Nfl uoroacetic acid,
or heterogeneous cata/y%l N hange with trlt si ng. (tdjtﬂ)zconpound
as substrate. In ‘addllﬂt n, cert 498Y$H ecur {j% be” suBj egt &dnet
tritiumhggg ﬁg%withtritiumgs mgas reduction of

unsat ur at /Gr I duction usi borotritide, as

appropri ate. Prepar ation of radiol abel ed corrpouﬁocs may be conveniently
perfornmed by a radioi sotope supplier specializing in customgsynthesis of
radi ol abel ed probe conmpoufrals. PHARMACEUTI CAL COMPCSI Tl ONS Ihe present
invention al so provides phagmaceutical conpositions (B@rrprllsuﬂ\g one or

nore conmpounds prO\ff‘*de\d eg:kel n, et her with atr,l eag
physi ol ogi cal |y cceﬁt\a | eNcdori éﬁ%%ﬂ exci pi ent mafeutl cal

conpositions may Se, for exanple, ong.or e of water, buffers
(e.g., neurg ered. saline or phosphate “BUf er gd sali ne), ethanol,
mneral oil, Rryeget abl &0i |, dinethyl sul f oxi dw, 17€ar bohydrates (e.g.,

gl ucose, mannose sucrose or dextrans), mannitol, proteins, adjuvants,
pol ypepti des or am no acids such as gl yci ne, anti oxi dants, chel ating
agents such as EDTA or gl utathion her preservatives. In addition,
ot her active ingredients nmay (but Aol 919 t) be included in the
pharmaceuti cal conpositfens provi ded herein. Pha;[gg_;eutl cal conpositions
may be fornul atedq for ¥ appropriate nmanner, of ni stration,

%&Qp Jmpgl cal £ “(‘é‘f)al nasal Rq r patMef®¥er al

i ncluding, for e

adm ni strati . Tde Nt e¥'mfsar ent er al sed h e| cl udes
subcut aneous, i ermal, int ravascul a X = Br. Cl or |
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i ntravenous), intramuscular, spinal, intracranial, intrathecal and
intraperitoneal injection, as well as any simlar injection or infusion
technique. In certain enbodi nents, conpositions suitable for oral use
are preferred. Such conpositions include, for exanple, tablets, troches,
| ozenges, aqueous or oily suspensions, dispersible powders or granul es,
emul sion, hard or soft capsules, or syrups or elixirs. Wthin yet other
enbodi nents, conpositions of the psgsmetsi nvention may be fornulated as

a lyophilizate. Fornulatjon for topical adnlnlstrathp may be preferred

for certain conditions jfe.g., in the treatment of sk ™ condi tions such
as bunms or itch)g, For ‘ailon for direct admpg |str an into the bl adder
(intravesicul ar ﬁQL Q |on) may be preferreﬁgi atnent of

urinary inco t&ne cejand ov

&ractive bl add i " or® i ntgpded for
oral use may 4 ﬁﬁf conpr i isGhELN PCHor e ﬁxﬁhe#ts such as—sweet eni ng
agents, flavdlj.mg agents, ciiﬁﬂlhﬂrﬁ%&ents Bm(;l or preserving “%&Yer®S in
order to pHQW4 e appgaling and palatabme—ﬂ par ghjaons. Tabl ets contain

the active ingredient in adm xture with physiologically acceptable
excipients that are suitable for the manufacture of tabﬁﬁts. Such

exci pi ents incl ude, forA@xaane inert diluents (e.g cal ci um car bonat e,
sodi um car bonat e, | act cal ci um phosphat e orRﬁodl m phosphate),
granul ati ng and ﬂislntpgﬁﬁtlng REROAS. (e.g 4Qcorq~ . alginic
acid), b|nd|@g ag@ﬁt Ry st@cggmmgelatl \?lrﬂﬁéd'a) and | ubri cating
agents (e.qg. Fnag»gblun1stearammmustear|c a or talc). The tablets may

be uncoat ed §’ﬂ’hey may be coated—by 49 kno ?echnlques to del ay

di si nt egr -Bnd abs®Bption in the gaﬁtr I nt estygal tract and thereby
provi de a 'sustai ned action over a |onger® pgriod. For exanple, a time
delay material sugh as glyceryl nonost er at & or gl yceryl distearate nmay
be enpl oyed. For mjlmaisHpns for oral use may al so be presented as hard

gel atin capsul es erein thre active ingredient is mxed with an inert
solid diluent (e.g., calciumcarbonate, calcium phosphate or kaolin), or
as soft gelatin cad@Ques Mng\eln the active ingredient is mxed with

wat er or an 0|IR1 g-Rs peanut oil, liquid paraffin or olive oil).
Agqueous suspensi N;¢dta|n the active naterlal(s) in adm xture with
sui t abl e exci pi QE’ such as suspendi ng agents (e.g., sodium

car boxynet hyl nethylcellulose | rydr opr opyl net hyl cel | ul ose,
sodi um al gi ponV|nyfpyrroI|done gum tragacanth and gum acacia);
and dispersing or wetting agents (e.g., naturally-occurring phosphatides
such as lecithin, condensation products of an al kylene oxide with fatty
aci ds such as pol yoxyet hyl ene st eafdieme20 condensati on products of

et hyl ene oxide with | gpg chain aliphatic al cohols such as

hept adecaet hyl eneoxycdi’anol , condensati on products of ethy]'gne oxide with
partial esters derlgﬁg*Nfron1fatty §%§H§ and a hexitol F NAS
polyoxyethylene sQr nonool eat g, 3“0r _condensat i radugit s of

et hyl ene oxi de ﬁ} pa tifs esters QoriOBH fromfatt[’}i\p id@gaﬂd hexi t ol
anhydri des sgth\aé pol yet hyl ene sBFBIM%En onool egt#).,~Aqueous

suspensi ons nay al soyenpri se one or nore preservhtlvesQ guch as ethyl
or n-propyl p-hydroxybenzoate, one or nore col oring agents, one or nore
fl avori ng agemt sertaimn eshbadiroemts, er cmenﬂsmeidghihnginag‘@m@nta@uew as e 0Se
or saccha;y% HSetrgc&xoéaea&e@éfhm& BB oUW 3k RerknP MordisRRACoRES. 1she, act i ve

i ngredi ent In a vegetab
forms can be, for example racemates or optically active forms. As noted above, all stereocisomers

are encompassed by the present invention. Nonetheless, it may be desirable to obtain single
enantiomers (i.e., optically active forms). Standard methods for preparing single enantiomers-
include asymmetric synthesis and resolution of the racemates. Resolution of the racemates can be
accomplished, for example, by conventional methods such as crystallization in the presence of a
resolving agent, or chromatography using, for example a chiral HPLC column.

Compounds may be radiolabeled by camrying out their synthesis using precursors

comprising at least one atom that is a radioisotope. Each radioisotope is preferably carbon (e.g.,
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oil (e.g., arachis oil, olive oil, sesane oil or coconut oil) or in a

mneral oil such as liquid paraffin. The oily suspensions nmay contain a

t hi ckeni ng agent such as beeswax, hard paraffin or cetyl alcohol.

Sweet eni ng agents such as those set forth above, and/or flavoring agents

may be added to provide pal atable oral preparations. Such suspensions

may be preserved by the addition of an anti- oxidant such as ascorbic

aci d. D $poghyibdia (powiny sifand ggPanul bdins@igt, &) Tiithim jwbelpd saiponrs afay an

aqueous s ensi on e

i ngr edi eﬁtsj PLER, m“’%'(tc%t?lgg R ﬁ'aap%{“éuﬁlé?ﬁgalyﬁ% ’fch%é?tm lt'%e%g?ftegc 3°l§sﬁ§dpend| ng

agent andataimed @rchamge an pritisel wiflboromstic Sd, toathberogerspsfoaialygedocxchaBga withy

agents and. X L df i i oned

above. S B aBRot S B fe™ BBl Rend kPSR, B/ SAMAERTS ) O1FT

agent s, nawmﬂabgemclpnmﬂtmumaasntawugasceductmmémmra@d@omwr addsatiole

fornulat e 4. QNS i ley tabl e
(e. %gn%%c@ﬂgjﬂ OBH&MO’E@E agrsacéﬁl% Otlgl )Pregznﬁlog Af TadiBﬁFé%d IE@&fpofll?dsa‘mX}e ¥€

par af fi n)corrypmemly périormgdebytaltedieiestope anphqbpeelabm iBichsyem @mﬁg@mfsadmi@lelgdie

natural | y; @ceiibidag gums (e.g., gumacacia or gumtragacanth),
naturally- occu?rlng phosphatides (e.g., soy bean lecithin, and esters or

partial pastedSUHel d&bobirnsfatty aci ds and hexitol), anhydrldes (e.g.
sorbi tan nonol eate) and _condensation products of_ partial esters derived
fromfatty acilerrrese inyastionglso pioyidessthpgragsyticah sqrprositions co@piising one or more

pol yoxyethyRne p‘-‘rQJ:JHdt}i%an{rQBéé'ﬂﬁﬁR@dl at AbhsteHRé! ﬁﬁaiomlyaé&@tﬁgmmé%rone or
nore sweetening and/or flavoring agents. Syrups and eliXirs nay

f or mul at G¥FIRIFY- usiEAl ﬁ@npo?@@wtsgnaygwewsasforgqxve@% GRS OTERBPIA e T bue?rycm

3 or b: tol (&g, ﬁddfril Cbﬁﬁerecﬁbmlhe foﬂ?lliﬂéblﬁtd WilBred®Ming), smél;m nmfne;;meom RAgelibleNdll, €
enu cents vatl Vv av r|ng agents an r col.orin agents.

Forul ot e R Shoab a6 et BATE PR § U gl e

vehi cl eI @Qmﬁepb]weﬁthgs acintx;n@ aagsenmﬁ 39 g]y&ri]mé, lhnﬁnmduath mlentau@okibxttf Qfih las

opti ona one ui.t abl e t.o ehi cl es .an onponent s
oFe ver| EEMiR et T BRmpirR fiaeiiEe oy Bierdiar whdbine ol o o
vehicl e wmhkmdﬁmemdpmmnﬁhmmﬂabmmEmenmpmyéhaam form and node of delivery.
Topi cal vehic epts. su I hols
(egg:il;ethangﬁm“mmﬁgé F%Bv?'gﬁcgﬁ%q% ﬁ”m% geﬁ%n ? %?“%%mg % ug o

but yl ene adminspatienenchidings fopspample, tgmgm},@ta) na%tl rqgtahmrlp@reaﬂemb&dmnssh@eong The

2nOL1 ) vkl Shhs G VNG O b O O bl itk G 0" 0201 ©

sol vent s SUC as al co ceri materi al's SUCﬁ as
fatty aciigyenges)linplapussplot, spnqaul,n@rae:@inmlgm@ath@al as@n@hamytomﬂh@reaﬂwnowwellahd fats

Of AU U ahy sifflar BRI iffushlfth e, BDOFRRIAbYSRERSIESmposBbls BIAble s 4 20

Waxes,; proteln ased materials such &%& ge at |n
si | i conelEasepreivmde Sugh eompegitions WW%&W&E‘M’@% t%wér?s, lgynges, pgpeous or

hydr ocar Qﬂﬁms{%ﬁ@r@ Hﬁ?ﬂe%leé‘f)oﬁmd’éHQy? gASulfE EhASER NGRS 308 cRRUIVITSF syrﬁﬁ,g t ces. A
conp05|t|on n%%@’urt er include one oOor nore conponents ada ted to
st

i nprove € n ¥t gthes embpdimants, GRipRositionsfof fﬁ‘?é’reéfml‘qvé?}‘onf‘@ﬁ‘?ﬁlf%P'ﬁFﬂ such
as stabi i znyagmm&nt&muﬁﬂ&p@ﬂwpma AGSuStionahRY el fraferi@l BHEIMLIS coditfoROSI LY
adjusterz ngfllln g pre ervatHyesb anthxbdaq; ]%klg_ ﬁnetratlon
enhancer ﬁﬂnéﬁg IR SYCh PoPRES & (Y Qrrauatiy ﬁg Bt of
such conpdmieitsioninto d;emaﬂdaeﬁltmmsnbwrtaumdatrsmjrhey b preferredPloa treanapoLi a
(Pharmaceutical Press Londp }%@%} and Martin (ed.), Rem ngton's

tUrinary incontinence ahd overactive bladder.

Compositions intended for oral use may further comprise one or more components such as
sweetening agents, flavoring agents, coloring agents and/or preserving agents in order to provide
appealing and palatable preparations. Tablets contain the active ingredient in admixture with
physiologically acceptable excipients that are suitable for the manufacture of tablets. Such
excipients include, for example, inert diluents (e.g., calcium carbonate, sodium carbonate, lactose,
calcium phosphate or sodium phosphate), granulating and disintegrating agents (e.g., corn starch or
alginic acid), binding agents (e.g., starch, gelatin or acacia) and lubricating agents (e.g.,

magnesium stearate, stearic acid or talc). The tablets may be uncoated or they may be coated by
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Phar maceuti cal Sciences. Formnul ati ons may conprise m crocapsul es, such as
hydr oxynmet hyl cel | ul ose or gel atin-m crocapsul es, |iposones, albumn

m crospheres, m croemul sions, nanoparticles or nanocapsul es. A topical
formul ati on may be prepared in any of a variety of physical forns

i ncluding, for exanple, solids, pastes, creans, foans, |otions, gels,
powders, aqueous liquids and emul sions. The physical appearance and

Vi scosi t ¥nodn tsdnﬁlhud@h@ﬂmyﬁtbgmiohm@% i@l end @Eiffﬁntésﬁﬂal hﬁctgmmfe&esd by

t he presence and  a of emyl sifier and v Si t ad ust
present PRVERE Sf‘%?"?r‘fr’ﬁla&?‘?“oﬁver a gF’d%“‘&é‘ ‘ei ¥ e t?ﬂ?ﬁ "é?glif' abl e
and commgipdeyyl atoRodepmtatatghicadll distealat maye eﬂplbgrdds OI’I n part| culate form

solids can b Qr t ranspar ent ,. and ti gha can oy | vent s,

emul sifiers, e%ﬁ%a@ﬁ%s o, o iR By Eﬂtbg pref’?’%%r g HeLpEs o?‘grﬁf"stg

preser vaﬁdtwemg&dﬂntos inéned wuh mv @ert solgirdiltlene (:t@, dahmtn wartmnﬂas:elcmm rhodphstee t he

ef fi cacy af fin and l.o n . simlar to

one anot ?lokaOPrHi ?rfaérscl’ n dn: CrHS&’/“"S %etr%ug&i; \r}fvgé"(%edf eis 1%%‘ ‘i’%eﬁsor ilcr eamns

may be omadjue (egtpemmsbxlmmdpawﬁimbmweand often cont ain errul sifiers,

sol vents, and . i S,
Agdegﬁ;s sﬁéé)tﬂ){sm?g Ldi ?a 1?119 a&gg H)fa%%%lgzh a\éﬁlyture Fith giglaﬁg E%éqﬁeenis

emol | i ents, orants ervat't ves an active
i ngredi enich ashasusneudm&awmer (eghanedumn h@a@ﬁxmawicelbﬂosc,hemﬁthﬁeﬂllulpseoduct :

Cel h

Vi scost e RREEHaD, Sut808Beal, pH ISR, MEOREME Wl 37 o
| oti ons eamdak prsbdispersing pr whtting eaonis éﬂ i e¥ mﬂm}lemwrrmmb@hﬁide& such aolegihing i zer s,
enol | i enEo?lderIsﬂ%g "HAEES of mﬂmﬁﬁér&%%%hﬁfmp%@&segu\éﬁfag ﬁ?oyﬁ'@ﬂ#%kﬁ‘%m@m lve

i ngredi ent's t I nCrease or” enhance t Icacy o I nal product.
Li qui ds egndens#tionnatodyctsa of cetisdeng, oxidg i withs longr chain saliphatic opleehelsd sughoes

contain h&ﬂdkcﬁbtﬁ&léi{e&yc&dngph%d&rﬁﬂloﬁ%ad@é@@lb@ﬂy&né’Bﬁ@@wﬁ@ﬂ&rﬁdl @stér@ﬁéfﬁf&} S,
emul sifiers, nmoisturizers, enollients, _fragrances, ées col orants,

pr eser vafPp gty addsotti g hoxitelj spgh %wlw@hstl@wtsn@emh mesoglkale rcopimstien t he

ef fi cacypRfucste eﬁixyleﬁ oxRIEQG’tH‘ﬁ&rhaI%'stbrts akived 86/ sy fabigy sﬁ1dfh@£1to|ll§rm dritied QRH cal
f or nul atlons include, but are not limted to, |on1?i%? enul sifiers,

cet ear yl 2aPdgthyfene SIhitangRemeoleRsl sA‘F"ie%“rsssufHe’Pc“épnﬁ(S‘}ay SORPTIEnEe é'W ® et her,
PEG 40 plc@afatites, suClPiseddtiyd bin-grdpyl Gey@kelizo@te, on€ e Rare@blridageSi@acet h
al cohol, PEG 100 stearate and stearate. Suitable viscosit

| yceryl .
ad] st pEeYEe TR HEC GRS AEHrRIne I BT BICTHF 8 BEPEUR col | 0f ds
or  non-i oni cOfysBpensiod nay bblycdmmwebmdspmhxhythemwe kereileat(s) GLaegertdgnesi um
al um num m Cr,cryst ne wax, r af and
cetyl p apﬂetga acheii\mg g}lve og] cgame, oil il ore %‘%ﬁmﬁ 8 ej of In 2 dwransz[uV\@as l@ﬁ%tpargif o f a
gel l'i ng Elysemﬂy supEhsias mdyi ctootamna thmkerhgg agest] Such assmesxmxhydrd eataffinl o setyl

pol yvi ny | Cé&f&? I(’j@ lerﬁgﬁ.l% ae.srtﬂ'cvsél gﬁi fortpxg{ g,ﬁgl&hf?,alvﬁr?rlé aﬁén?ssrﬁ be added to

hydroxypropy droxy car oner

anmoni at puvigé gfdgtzrbﬂemrdipreaarmon&ﬂuplabisivnsunsmbapr@@rved hxﬂlldféi,ltlob@f anean& not
limted {94.:PQ0 Qt&orbi hoteric, ionic and anionic surfactants. For
exanple, one or nore o di met hi cone copol yol, pol ysorbate 20,

pol ysor bat e 4DBispgpuily poders eed ﬁ@wlep@ql‘}blefqaa{eearat% of ancaqpesns sepemion bydkecani de

DEA, and,&0eaF %teﬂé%@\qdélh@é/&w?ﬁb@&n@xﬁ,m gdaﬁﬂme%mracu%krsmgbp‘%m?gta E’M,'ahl .

PG- di moni um chl ori ammonirum | aureth sulfate nay be used wt
topi cal SFPAHE AesnbAad onspn wple PrEsERVEIEY o Spifable élfpewsmaé)r Writing feents gad

limted &Rpendinf hgths mbkaﬁpmfscumh@@ alr&i@} RYitBAdIABSR, ARBIERAI BRIPERRB SuckS Or bi €
aci d, benzoic amg f or mal dehyd s well as physical

as sweetening, avormg and colormg agents, may also be present. _

Pharmaceutical compositions may also be formulated as oil-in-water emulsions. The oily

phase may be a vegetable oil (e.g., olive oil or arachis oil), a mineral oil (e.g., liquid paraffin) or a

mixture thereof. Suitable emulsifying agents include naturally-occurring gums (e.g., gum acacia

or gum tragacanth}, naturally-occurring phosphatides (e.g., soy bean lecithin, and esters or partial

esters derived from fatty acids and hexitol), anhydrides (e.g., sorbitan monoleate) and

condensation products of partial esters derived from fatty acids and hexitol with ethylene oxide
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stabilizers and antioxidants such as vitam n E, sodi um ascorbate/ascorbic
acid and propyl gallate. Suitable noisturizers include, but are not
limted to, lactic acid and other hydroxy acids and their salts,

gl ycerin, - propyl ene glycol, and butylene glycol. Suitable enollients

i nclude lanolin alcohol, Ilanolin, lanolin derivatives, chol esterol,
petrolatum isostearyl neopentanoate and mneral oils. Suitable
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t he vehi a conposi't or mul at accor to the known
art usi ngeswi mezbl @H@Pw@r arlapigd tQ/\ef!lPIPYFgﬂ?agfféifW@y @ncfffecrtwe@sﬁspéﬂm mgligdgent s

such as sﬁﬁoﬁr%[?éh' ag REGLAR é/é%nts,’%ﬁgg&ghntgrlgenﬁc &ﬁﬂ&%’iﬂg%géﬁ%‘shh%%@ Adesol vents

that may enpl oyed areea but"anedi ol nger's. solution and
i sot oni cgc@i@a |asmf5cpness=r\iaaées @awdan%rﬁkmlmneéra@nntqnhq@cer&mstur@ers ppdagiaigd s nay

be enpl oyRele aFaréiah0! \@c%p@; 0B USIRC AR JRBknf¥E Ak UWdBscrib in NRrSndRELBRS Bx@NY
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di gl ycerfhgewzconogia é%r&wa‘:s*ﬁwalf Fresy Aepdes d aud oMetie fehld RemHesteRse in

the prepghatdancdt $dkne&t 1 Dl GomRNROS tm@qscoﬁﬂﬁc affictovapailss, SUedR as | ocal
anest heti cs, prei(}eh‘&atl ves and/or bufferin ents can be dissalved in

the vehiYdroEymesH, g¥ut P alge’é%‘h‘wgqc’fﬂsﬂﬁ% °§1e§o URIGr nRiCEs eSS
sSupposi t @icioemulfibasgnanofadiclds 0Fkaddcapsalderi Ni stration). Such conpositions can

Chat |5 ol | ot WPERMA PERrSREis BaTh e Yo G PLPReoq (s gpdpe. tr ©
t enper at exadpleRelids\abtbs, todisofoans laBhd gdld) pdviiers) odousiduidsasd @usions.NEhedr UQ.
ol ycol s P RSBty B RigTN L ik BHEmRay Bl R drEs atrodtmiie
rel ease ibe peenta ald subunebfeasdsifier(s) and viscosity adjuster(s) present in the formulation,
Solids are generally firm and non-pourable and commonly are formulated as bars or sticks, or-in
particulate form; solids can be opaque or transparent, and optionally can contain solvents,
emulsifiers, moisturizers, emollients, fragrances, dyes/colorants, preservatives and other active
ingredients that increase or enhance the efficacy of the final product. Creams and lotions are often
similar to one another, differing mainly in their viscosity; both lotions and creams may be opaque,
transhucent or clear and often contain emulsifiers, solvents, and viscosity adjusting agents, as well
as moisturizers, emollients, fragrances, dyes/colorants, preservatives and other activg ingredients
that increase or enhance the efficacy of the final product. Gels can be prepared with a range of

viscosities, from thick or high viscosity to thin or low viscosity. These formulations, like those of
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formulations (i.e., a formulation such as a capsule that effects a sl ow
rel ease of nodulator following admnistration). Such fornul ati ons may

generally be prepared using well known technology and adm ni stered by,
for exanple, oral, rectal or subcutaneous inplantation, or by

I npl antation at the desired target, site. Carriers for use within such

formul ati ons are bioconpatible, and may al so be bi odegradabl e;
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rel ease fisielbrants, @rﬁsertt%wesrmé Ottpowuvef msre@mmhtencrtﬂﬁeorsqrm@cefhe iefijshcyref at i on,

the rat eyanhaCaRRi CRiht ald Mhnal niCLEARCIRHL, of Bs B UAA & adti6utain

condition to treated prevent ed ion to or together wth the
above noemelsifigrs. abihid |t@tqabprpewts ofte enniaiLPdvepts,crIfigrs, meislripersgpolients,

conveni e?r&érync@dﬁigﬁeglcél&aﬁ@ s@¥atibd 2l oBEr WalEh &elﬂs that ireRA B0 dAhaikd k1 ON tO
non- human " ani il s i'ncl udi ng conpani on ani mal's (such as dogs and cats)

and | i vesfigwkpf thofipshprodicbed and  drinking water conpositions may be

formul ated sogfigt etlheﬁa.elfmse Gt al'f&nﬁ&nélﬁﬁﬁdwé' W GretHoR Hhitddio, Bhict he
corrp05|t|on along with its diet. may al so be convenient to resent t he

conposi t Fawlsifiess, seetepryb aleghiol gjonz{epds Pmblﬁ'ﬁ?fé I qalygryetiylepk Plsy HtbarefEG-4

Conpoundaeﬁa@ cas‘a?&ﬁ-@i |eYte A0 SleEBD0] dtedteth taeamm fD%'steXra@fafl@gltde}Sﬁ
amount . Preferred systemc doses are no hi gher than 50 I"'ogr am

of body wWedr#ht Syiiaple yisspsibpadiusting ity Mglufs, Gk aresnot Hmifed toopr@mtwﬁgoltceﬁsaﬂbout 50

g per KhbP@hie Barkd sublPid Yy t¥ek @t cBifilosél R¥nthan \Muh 'mShedund ASAMuA 8B kitiva, Dei ng
about 5-20 fold higher than |ntravenou osesTé\ée ., ranging from0.01 to
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sages ma stabllshe usi.n outine testi
o e Bl Bu ot Hgets: oM FP IR e ons 4 BREF Shiegt: e example,
cogpFSI t oG nfwe/oftdenquaedﬁag@ﬂlyfop pol{doshate20pobesttiité #® |p$ly§oa&eémspdbemtﬁﬁe VR1
nodul at i t ment XP9Q re to, v and or. .ot he
oo ant S0 feiip ER Bichiidd| DEAPSR oheatnite Pl BooF iR CosiieRiyt!
phar maceuhdsptahd}(tGﬁmﬁmmmmmog@nmdadnirybnlmclamdﬁ s(iifgte anay beriiseid vathin thygdatli Ng a
phar maceut| ﬁlatﬁogf nrgl)lqabll% :ptoe)rs]ert[fa%?r‘ts fftolnP b%t ?re not lll?rﬁ%&% tﬁ(’) naef\ltu\n/ﬁrob% Sli!ll Et or as

descri be tr Ut ons
insert) imethylpatbengprofydtarabéng sorbiatagidnleedzoic md’r’pmtfmndd\eh}@, @wueamdcai or

treaf] ‘ U
VETEoDS. S AR kb R EROREP b rabfh 2 S iR b B bl 105 ® BbT B
act i vi t y Seitelife aroisawizéry tociuds; boff are nfapmpd:tonlaﬂecaelptaod gthérrhydropascidstagd their

{ oxt . ; . ; _ s\
ant agon: S8 Thdsrg gyt BBEh b ol ¥l e bh AN AR oot
agoni st («gdih laaslinc deivatives, rehelesivroly petRIRNM, tl@s@eplsmomnﬁﬂnpa&e@t oinefaholsi tro or
in vivo. Sﬁ:&b@%?faﬁées aﬁtﬂ&norg%mgsbu? Qo %ﬁut&ht% §ber Réd NS Oz{bt ﬁnﬁtﬁﬁwz a

capsal cin rece one or nore dul af or s pI’OVI herein, in

t he presd&gdey Nefs vathen usitde addiigned maﬁed&ataétﬁygxax & dpeluded emwetrfe@mlanon
condi t i oRRAd BRI Relif i bAasii Al abXrhstisNGiQEkihid ¥ents, anti-foaming agents, anti-

static agents, astringents (e.g., witch hazel, alcohol and herbal extracts such as chamomile extract),
binders/excipients, buffering agents, chelating agents, film forming agents, conditioning agents,
propellants, opacifying agents, pH adjusters and protectants.

An example of a suitable topical vehicle for formulation of a gel is:
hydroxypropylceltulose (2.1%); 70/30 isopropyl alcohol/water (90.9%); propylene glycol (5.1%);
and Polysorbate 80 (1.9%). An example of a suitable topical vehicle for formulation as a foam is:
cetyl alcohol (1.1%); stearyl alcohol (0.5%; Quaternium 52 (1.0%); propylene glycol (2.0%);
Ethanol 95 PGF3 (61.05%); deionized water (30.05%}); P75 hydrocarbon propellant (4.30%). All

percents are by weight.
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ligand to capsaicin receptor. The VRL nodul ator(s) are generally present
at a concentration that is sufficient to alter the binding of vanilloid
ligand to VRI in vitro (using the assay provided in Exanple 5) and/or
VR1- nedi ated signal transduction (using an assay provided in Exanple 6).
The capsaicin receptor may be present in solution or suspension (e.g., in
an i sol ated nenbrane or <cell preparation), or in a cultured or isolated
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i nventi oaep%wsmb@f fdireﬁvﬂpw?ﬂleHﬁcﬁi’ﬁﬂﬁlaﬁt&fontthﬁﬁid ang egrRited aurma_ﬁ of@&ﬁuamﬁd ve to
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"treat me natgrﬁ (95% a@glélgn 9 D€ freated or prevented

In addition to or together with the above modes of administration, a compound provided

herein may be conveniently added to food or drinking water (e.g., for administration to non-human
animals including companion animals (such as dogs and cats) and livestock). Animal feed and
drinking water compositions may be formulated so that the animal takes in an appropriate quantity
of the composition along with its diet. It may also be convenient to present the composition as a
premix for addition to feed or drinking water.

Compounds are generally administered in a therapeutically effective amount. Preferred

systemic doses are no higher than 50 mg per kilogram of body weight per day (e.g., ranging from
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di sease-nodifying treatnent and synptomatic treatnent, either of which
may be prophylactic (i.e., before the onset of synptons, in order to
prevent, delay or reduce the severity of synptons) or therapeutic (i.e.,
after the onset of synptons, in order to reduce the severity and/or
duration of synptons)-.;A condition is "responsive to VR nodul ation" if
it is characterized by inappropriate activity of a capsaicin receptor,

regar dl essowD.00h@gadrasoni 560hg yarxilbgreh @f bddg%ihhpfé?my)} wit 6l doges g%ﬂé%l?" i f
nmodul ati qn. of . ca ig}i‘#hrﬁce tor_ activi t% results_ i cl}fal I %\(I at4i00n of the
condi t i orP*HF 23° ;P;‘Sn& 1BRE, By ntreiongps d5568 (¢80 RSP T L R A0 B&AH €,
synpt ons kilegrath bf $udy weigh exdgwysure to VRI - activating stimuli, pain,
respiratory disorder such as cough, asthma, chronic, obst.ructiy

b honary. o >dBe ot o v, PERGR i oag e Pinbed S0t S ST AT

i ncl udi ngrafutecr drighe dosagrivhit /il wncdeperding Sfonaamale, upon e petient ingrtizatad frids, and
non-allergic thinitis).itle urinary i ncontinen gveractive | adder,
hi ccup ar%% %atg“ecgilalf ??dea%fa @é@%%%‘d r}%rsg%%?‘ ‘H‘i‘t%?f‘?’g‘ﬁ’e‘i‘% it lﬁ“c?lbogtolndgﬁ ons
may be dishgné8eag obamdactivmingedied. Opfima) dosapdsemdydbe tebtaltliskeelweing emtinetestiakl i shed

in the art, Ilggetd[lrggé}gt 1 AG L8 TRNsS,  domesti cat e_d conpani on ani mal s
and |ives oEk, Wt osages as descri bed above. Treatnent regi nens nmay

vary dependi nFhomatentical comppositiahs e te pavkiaged éor raating corlditions wepodiive toYRlo be
t t ed; ool ur .1 6l . f -
et o3 APURHS ol g3 B0 % R 10503 Y B,

adm ni stratiron o ess erre

dosage r egingp rincofitingnce}. nBackefad phermacewtisalecompefitéons generall Snojide 1) @rrontaigerday
dosing p i r o eat I i ngle
dose ¢ nagiordiid BfatriacBlifEy ol Gitsich oy Lhifish R iR ng R UG Dot ",
be under Stadandhddnstmstionhéeg.t labeling pe @i Fackegel desert) Blishtingritiatt the gentainrd:

regi men fQap,abn Ra5 bé Gl RF wrihd £hditib] espIRRRACVR P M3afat )R i (B iy, factors
i ncl udi ng the activity of the specific conpound enployed, the age, body
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of the parti cRdr madulaters @rayidad Mgsinngay e uasdyto $ikr getivly Andiog petivation &ff  t he

M ni num dagseichuéckptbis §N4 vdriRryRF ContlS, Wi 2 6ino\uRd FNBIA WithiSceRbIR RPEASYR1
Patients may generally be, npnitore or ,(?_ra eutic effectiveness using

ly be, /) ed ih
medi cal  GYRERASETAY PP S PBH"F'&“’%’H‘F‘&“&B% anitlgid ligpnd asonish (eh B5:7eRseiPR g Yereat ed
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caps"ai Fiti_receptor-activati, g st m’%ﬁ [ gé:laxde i ndi vi dual S wi t h buns
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ar e exposddariiidjligany incaguevge sdtion and viker| cadditions othereyse saiabk d@tbinding of d@sai ci n
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r esul t i ngufigiegt torter(th bintingal vindloid Bgabd tb VBRI g v/RI(usingdthié adsayr grovided in
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hy,
chenot hertgﬁf)ylei YRl medplaen is @Eﬁ?"ﬁi'ﬂ, at least one body fluid of the animal aty a therapeutically

effective concentrationt that is 1 micromolar or less; preferably 500 nanomolar or less; more

preferably 100 nanomolar or less, 50 nanomolar or less, 20 nanomolar or less, or 10 nanomolar or
less. For example, such compounds may be administered at a therapeutically effective dose that is
less than 20 mg/kg body weight, preferably less than 5 mg/kg and, in some instances, less than 1
mg/kg.

Also provided herein are methods for modulating, preferably reducing, the signal-
transducing activity (i.e, the calcium conductance) of a cellular capsaicin receptor. Such

modulation may be achieved by contacting a capsaicin receptor (either in vitro or in vivo) with one
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refl ex synpathetic dystrophy, trigem nal neuralgia, osteoarthritis,
rheumatoid arthritis, fibronyalgia, Guillain-Barre syndrone, neral gia
par est heti ca, burning-nmouth syndrone and/or pain associated with nerve
and root damage, including as pain associated with peripheral nerve

di sorders (e.g., nerve entrapnment and brachi al plexus avul sions,
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nﬂ

and monitored using criteria that have been established in the art. Patients may include humans,
domesticated companion animals and livestock, withrdosages as described above.

Treatment regimens may vary depending on the compound used and the particular
condition to be treated; however, for treatment of most disorders, a frequency of administration of

4 times daily or less is preferred. In general, a dosage regimen of 2 times daily is more preferred,
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mechani cal pain. As used herein, the term"nmechanical pain" refers to
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migrating neuritis, segmental neuritis and Gombault's neuritis), neuronitis, neuralgias (e.g., those
mentioned - above, cervicobrachial neuralgia, cranial neuralgia, geniculate neuralgia,
glossopharyngial neuralgia, migranous neuralgia, idiopathic neuralgia, intercostals neuralgia,
mammary neuralgia, mandibular joint neuralgia, Morton's neuralgia, nasociliary neuralgia,
occipital neuraigia, red neuralgia, Sluder's neuralgia, splenopalatine neuralgia, supraorbital
neuralgia and vidian neuralgia), surgery-related pain, musculoskeletal pain, myofascial pain
syndromes, AlDS-related neuropathy, MS-related neuropathy, central nervous system pain (e.g.,

pain due to brain stem damage, sciatica, and ankylosing spondylitis), and spinal pain, including
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Itching conditions that may be treated include psoriatic pruritus, itch due to hemedialysis,

aguagenic pruritus, and itching associated with vulvar vestibulitis, contact dermatitis, insect bites
and skin allergies. Urinary tract conditions that may be treated as described herein include urinary
incontinence (including overflow incontinence, urge incontinence and stress incontinence), as well
as overactive or unstable bladder conditions (including bladder detrusor hyper-reflexia, detrusor
hyper-reflexia of spinal origin and bladder hypersensitivity). In certain such treatment methods,
VR1 modulator is administered via a catheter or similar device, resulting in direct injection of VR1

modulator into the bladder. Compounds provided herein may also be used as anti-tussive agents
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methylprednisolone (MEDROL™,) prednisolone (PRELONE™), prednisolone sodium phosphate
(PEDIAPRED™), and prednisone (e.g,, PREDNICEN-M™, DELTASONE™, STERAPREDTM).

Further anti-inflammatoryr agents include meloxicam, rofecoxib, celecoxib, etoricoxib, parecoxib,

valdecoxib and tilicoxib.

Suitable dosages for VR1 modulator within such combination therapy are generally as.
described above.” Dosages and methods of administration of anti-inflammatory agents can be
found, for example, in the manufacturer's instructions in the Physician’s Desk Reference. In

certain embodiments, the combination administration of a VR1 modulator with an anti-
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(all avail abl e from Endo Pharmaceuticals Inc.; Chadds Ford, PA)
HYDROSTAT(r) IR, M5/S and WMS/L (all available from R chwood
Pharmaceutical Co. Inc; Florence, KY), ORAMORPH(r) SR and ROXI CODONE(Tr)
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dihydrocodeine, diphenoxylate, ethylmorphine, fentanyl, heroin, hydrocodone, hydromorphone,

isomethadone, levomethorphan, levorphane, levorphanol, meperidine, metazocine, methadone,
methorphan, metopon, morphine, nalbuphine, opium extracts, opium fluid extracts, powdered
opium, granulated opium, raw opium, tincture of opium, oxycodone, oxymorphone, paregoric,
pentazocine, pethidine, phenazocine, piminodine, propoxyphene, racemethorphan, racemorphan,
sulfentanyl, thebaine and pharmaceutically acceptable salts and hydrates of the foregoing agents.
= Other examples of narcotic analgesic agents include acetorphine, acetyldihydrocodeine,
acetylmethadol, allylprodine, alphracetylmethadol, alphameprodine, alphamethadol, benzethidine,

benzylmorphine, betacetylmethadol, betameprodine, betamethadol, betaprodine, clonitazene,
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addi tional pain nmedications results in a reduction of the dosage of each
therapeutic agent required to produce a therapeutic effect (e.g., the
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Within still further aspects, VR1 modulators provided herein may be used in combination
with one or more levkotriene receptor antagonists (e.g., agents that inhibits the cysteinyl
leukotriene CysLT), receptor). CysLT, antagonists include Montelukast (SINGULAIR®; Merck &
Co., Inc.). Such combinations find use in the treatment of pulmonary disorders.such as asthma.

For the treatment or prevention of cough, a VR1 modulator as provided herein may be
used in combination with other medication designed to treat this condition, such as antibjotics,

anti-inflammatory agents, cystinyl levkotrienes, histamine antagonists, corticosteroids, opioids,
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pharmaceutical preparations comprising one or more VR1 modulators and one or more additional

medications (e.g., analgesics) in the same package. Such packaged pharmaceutical preparations
generally include (i) a container holding a pharmaceutical composition that comprises at least one
VR1 modulator as described herein; (ii} a container holding a pharmaceutical composition that
comprises at least one additional medication (such as a pain relief and/or anti-inflammatory
medication) as described above and (iii) instructions (e.g., labeling or a package insert) indicating
that the compositions are to be used simultaneously, separately or sequentially for treating or
preventing a condition responsive to VR1 modulation in the patient (such as a condition in which

pain and/or inflammation predominates).
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| 8¢ colum (Merck KGA, Darnstadt, Germany), and eluted using a 2-phase
linear gradient at 6 m/r#4ifi flowrate. Sanple is detected using total
absor bance count over the 220-340iitn UV range. Elution conditions are:
Mobi | e Phase A- 95/5/0.05 Water/MeOHI TFA; Mbil e Phase B-5/95/0. 025

Wat er/ MeOH TFA. The following gradient is used (inject to inject cycle of
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receptors in living subjects. For example, a VR1 modulator may be labeled using any of a variety

of well known techniques (e.g., radiolabeled with a radionuclide such as tritivm, as described
herein), and incubated with a sample for a suitable incubation time (e.g., determined by first
assaying a time course of binding). Following incubation, unbound compound is removed (e.g.,
by washing), and bound compound detected using any method suitable for the label employed
(e.g., autoradiography or scintillation counting for radiolabeled compounds; spectroscopic methods
may be used to detect luminescent groups and fluorescent groups). As a control, a matched sample
containing labeled compound and a greater (e.g., 10-fold greater) amount of unlabeled compound
may be processed in the same manner. A greater amount of detectable label remaining in the test
sample than intthe control indicates the presence of capsaicin receptor in the sample. Detectign
assays, including receptor autoradiography (receptor mapping) of capsaicin receptor in cultured
cells or tissue samples may be performed as described by Kuhar in sections 8.1.1 to 8.1.9 of
Current Protocols in Pharmacology (1998) John Wiley & Sons, New York.

Compounds provided herein may also be used within a variety of well known cell
separation methods. For example, modulators may be linked to the interior surface of a tissue
culture plate or other support, for use as affinity ligands for immobilizing and thereby isolating,
capsaicin receptors (e.g., isolating receptor-expressing cells) in vitro. Within one preferred
embodiment, a modulator linked to a fluorescent marker, such as fluorescein, is contacted with the
cells, which are then analyzed (or isolated) by fluorescence activated cell sorting (FACS).

VR modulators provided herein may further-be used within assays for the identification
of other agents that bind to capsaicin receptor. In general, such assays are standard competition

binding assays, in which bound, labeled VR1 modulator is displaced by a test compound. Briefly,
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HO Heat a sol ution of
(5-chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-nethyl-pyrrolidin-I1-yl)-
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CNH , ~, oM =20 i Now Q.. Dir§8Ql i . .

o (3 oni ot b hlindhion (4 i BREHULAINE bating matoriglscany be varcdand | .

t er t - but ydditippal etepy TapkSedyto pEda@ bthen¢ompowndd proxidedchereimd t hen add a sol ution
of 4M HCl / di oxane (12 nl). Stir at 50C for 2 h, and then add additi onal

4M HC / di oxane (5 mL) and stir for an additional I h. Cool the m xture
in ice, EZAMELES he precipitate and wash with ether. Prepare the

freebase by I E1oni 0 9 ' .1 he
organic | aye%#ﬁa%?%%ﬁ%aﬁgg\é%ﬁ@ee ﬁl@ﬁ% un é@ﬁ%ﬁ%ﬁﬁ#g@&%ﬁ% "éi ve
the tit| possyapaumetle @ing 2 MidropiassiTiwe-of-Blightt LGT (diconpiassn Peyeply Nidyi, diwipped 1 N
C NxCl D QURReNZ 5 | rous

et her ( Sgtﬁﬁvﬁﬁé@é b\?ﬁ?}% ?}géten aﬁﬁr'r’olggﬁgﬁ’ thgéegsg?%&g BB%‘E%) ﬁﬁgcf@tgér}%lgw se
1.6 M n- Bilsan 2( 3aptesampler (GHSnniar Adiddigien, WI), and a Gilson 841 microinjector, MassLynx

(Advanced Chemistry Development, Inc; Toronto, Canada) version 4.0 software with OpenLynx
processing was used for data collection and analysis. MS conditions are as follows: capillary
voltage = 3.5 kV; cone voltage = 30 V, desolvation and source temperature = 350°C and 120°C,
respectively; mass range = 181-750 with a scan time of 0.22 seconds and an interscan delay of
0.05 min.

Sample volume of 1 microliter is injected onto a 50x4.6mm Chromolith SpeedROD RP-
18¢ column (Merck KGaA, Darmstadt, Germany), and eluted using a 2-phase linear gradient at 6
my/iif flow rate. Sample is detected using total absorbance count over the 220-340kiin UV range.
Elution conditions are: Mobile Phase A- 95/5/0.05 Water/MeOH/TFA; Mobile Phase B-5/95/0.025
Water/MeOH/TFA. The following gradient is used (inject to inject cycle of 2.2 min):

Gradient: Time(min) %B
0 10
0.5 100
1.2 100
1.21 10
EXAMPLE 1

Preparation of Representative §ubsti'§uted Biaryl Piperazinyl-Pyridine Analogues

This Example illustrates the prepargtion of representative substituted biaryl piperazinyl-

pyridine analogues.
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stir at -78C for 45 mn. D ssolve 2,4-dichloropyrimdine (7.45 g, 0.05
noles) in Et20 (100 nL) and add dropwi se to.'the reaction m xture and
warmthe reaction mxture to -30C and stir at this tenperature for 30
mn followed by OC for 30 min. Quench the reaction m xture wth HOAc
(3.15 nL, 0.055 noles) and water (0.5 nlL, 0.027 noles) dissolved in THE
(5.0 nL). Add 65 dropw se a THE (40 ) soI ution of DDQ(ll 9 g, 0.053
nmol es) tq t?%h{le()-- XL ur € ] X LY EO T oom

t enper at thie=a 00 Co0 ST EaCE

m xture mmmmm N ag. NaO-l (35 m_) and stir for 30 nmin. Decant
the organic layer fromthe reaction m xture and wash the brown solid
with Et2Q b%%rwg:qm ﬂ@btphenfv-mﬁm Fgﬂ-?_ﬂlr&?:dul-ﬁylﬁ“— ImidASKYVIERYSEA-1.L | MES
Wi th saturate utlon dry w MySO4 | ter and evaporate
under vacuume "6?' )‘B?eéw{r’éol ored solig Purify the crude by flash

col um chromat ography using 5% Et OAc / hegxane to afford the title
product as white solid. 4. 5-Chloro-6-{4 chl oro-6-(4

f uor ophenyl ) pyrim din--0 y1] pi perazin-1 nicotinic acid ethyl ester F
N{f C rNNCO L N\VIOI N O To a mxturfe of

2, 4-di chl oro-6-(4-fl uoro-phenyl)-pyrim d'l N(2.82 g, 0.12 nol) and NaHCGO3
(1.95 g, 0.023 nol) in EtOH at O aﬁj‘d\

5-chl or o- 6- pi perazin-1-yl -nicoti 5{1/;(1 &h lesher (3.44 g, 0.013
nol ). Renove the ice bath and s oom t enperature for 16 h.
Concentrate under reduced pre ® and partition between Et OAc and
brine. Dry the organic |ayer Na28042 and concentrate under reduced
pressure to gfy# iphwoted seligtion shidestiioep-6-61- 1054 dlyprorabenyl) 4 gtk pyrrolidin-1-

f 1 uor ophgplimidm2 1F§anzlm-wr}rp9halﬁlw)lnaa{aho 54 mﬁdo @sﬂm»ﬂoﬁ ARl peNa@o n- | -

yl }.nicotinlc aci m Xt ure
of " 5 chl g8 cranc[»zna%@ed MSCLETE Kl 01432 BRSSP AR o 2 PO [ i -
% yl %’ hn: QQitak onﬁq tafpetat@b NDIlue SR B 5\76111111'@90@@@ WAR ith ke, ﬂf}dhe organrl]c layer

- met hy i ne no in 0

Partiti oﬁxa@ é(?'i“ieéﬁf‘ ?ﬁr}b?rd?dé‘céé’f Iﬁs@&% d%\}afséﬁt 9@@’#%? pld 138, gani ¢
layer wi ffg otREEN akdlieht ABOPCAUNLIND s(ahzﬁg,matdﬁaneﬂﬁlys 4s'Nalsated by aDd. DRMRERAKT at e
under reduced ressure. Filter th de ocLuct throu h a silica gel
pad (2 i Weﬁégldoeggift )t(heSaqpf".Peﬁ &Qlutjop va*ﬁal?ﬁ,g#(ér) ]B e organic axtr ct with water (2x)

followed by brine (1x), dry (Na;SO4) and concentrate under reduced pressure to give crude

product. Purify using flash chromatography to give pure title compound.

2. (5-Chloro-6-{4-{6-(4-fluoro-phenyi)-2-(2-metiyl-pyrrolidin- 1-y])-pyrimidin-4-yl]-piperazin-1-

yi}-pyridin-3-yl)-acetic acid
F

[ =N
N N/)\N
0 N
HO
Heat a solution of (5-chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-

| N

pyrimidin-4-yl]-piperazin-1-y1}-pyridin-3-yl)-acetonitrile (50 mg, 0.098 mmol) in 12 M HCI for 4
h. Concentrate the mixture under reduced pressure and then place under vacuum to remove
remaining HCI. Add a small amount of water and extract the resulting white precipitate with
DCM. Dry the DCM (Na28041): and concentrate under reduced pressure. Triturate the resulting

residue with ether to afford the title compound as a pale yetlow solid.
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eluting with 700 nL of 30% Et OAc/ hexanes. Concentrate under reduced
pressure to give the title conpound as an off-white foam 6.
5-Chloro-6-{4-[6-(4 fluoro phenyl)-2-(2-methyl pyrrolidin-1 yl)
pyriridin-4 ylJ piperazin-l- ylj-nicotinic acid F ~N CI CN NN N Nz~
HO1l i O To a solution of
5-chl oro-6-{4-[6-(4-fluoro-phenyl)-2-(2-nethyl - pyrrolldln 1-yl)-

| h

pyrim di g 4= -pipedezin-110.

0.813 mml|.) .1in .THE add wat er dropw se until the cloudi ness al nost
persists?ﬁ-}%% xture add Li OH. H20 (350 ng, 8.13 mmol) followed by a
smal | amount of EtOH Heat the mxture at 55C for 2 h, and then

concent r dt ¢-(iftlero-J-ahngmebopyloyadine -y idereins atmbogiio ueid eefbuybéseer t 0 t he
residue, followed by 8.13 mol of HCl (3Mgsolution). Adjust the final pH
to 4 and collect the off-white solid via f)]\tr ion. Wash the solid with
water and dry to afford the title c®¥np l\JT

(5-Chl oro-6-{4-[6-(4-fluoro-phhen

1)-2-(2-methyl _pyrrolidin-I-vl Io-p lrl i di n-4-vl|-piperazin-I- vyl

-pyridin-3 -yl methy!}di met hpY- 1. (5-Chloro-6-(4-[6-(4 fluoro
phenyl)-2-(2-methyl pyrrolidin-10yl) pyrimdin-4 ylJ pi perazin-1 -

ylj pyridin-3- :)t % 'Ef'?lﬁ dE:P'Hro- otlﬁ%‘gwjﬁhﬂ ef/t?r (TQAm 4%?%' @mol),

5-chl oro-6-{4- | uor’o- pyrro i'dl h pyrimdin
T4y - pivpriee]-ser by i fsbi sienh1d e B3 el bod DIBBOS ek O3 1 O]
prepar ed gy X8Rt @orls B, é’ﬁ&ﬁign §I§ redtf &Vﬁkﬁﬁbm%r%&”m@& B ’f{f?' ng a

dry icel/acetone bath. Add diisobutylal umnumh

hexanes) EdPapiafes itk pate@nt 4“#111?9“35&1?‘)6 fiy fje:F@p and twn@ptratv B@ef mémecéwesé@rs
Na2SO4. 10520, tnShitle coftbound &anfPngeoil N_and then renove the cooling bath and
allow to cone to room terrperagure Filter the mxture through celite
washing with DCMthen cqncentrate u der 67 reduced pressure. The

resul ting- S19Morso-BEprAF-da-EPRRF ACHLEW €8T omat ogr aphy (30- 50%

Et OAc/ hexanes eluent) to afford the tﬁth/@

JJ/j‘h'pound as a white foam 2.
Met hanesul foni ¢ acid 5-chl oro- 6-{4%@?»‘ oro phenyl)-2-(2-net hyl

pyrrolidin-1 yl)- pyrimdin-4 w@i pgragin-1 yl} pyridin-3 ylnetlryl
ester F
0 X
Dissolve a solution of 4-(3-chloro-5-ethoxycarbonyl-pyridin-2-yl)-piperazine-1-carboxylic
acid fert-butyl ester (7.78 g, 0.021 mol) in dioxane, and then add a solution of 4M HCl/dioxane (12
mL). Stir at 50°C for 2 h, and then add additional 4M HCl/dioxane (5 mL) and stir for an-
additional 1 h. Cool the mixture in ice, collect the precipitate and wash with ether. Prepare the
freebase by partitioning between EtOAc and 10% NaOH solution. Dry the organic layer (Na,SO,)

and concentrate under reduced pressure to give the title compound.

3. 2 4-dichloro-6-(4-fluorophenyl) pyrimidine

SN
L

CI” "N ¢

Dissolve 4-fluorobromobenzene (8.75 g, 0.05 moles} in anhydrous ether (80 mL) under
nitrogen atmosphere and cool to -78°C, Add dropwise 1.6 M n-BuLi (34 mL, 0.055 moles) and
stir at -78°C for 45 min. Dissolve 2,4-dichloropyrimidine (7.45 g, 0.05 moles) in Et;0 (100 mL)
and add dropwise to’the reaction mixture and warm the reaction mixture to -30°C and stir at this
temperature for 30 min followed by 0°C for 30 min. Quench the reaction mixture with HOAc
(3.15 mL, 0.055 moles) and water (0.5 mL, 0.027 moles) dissolved in THF (5.0 mL). Add
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" ~N11 d OCN NN3 N ~~LL jjjj 0%O0 ' ~ N- To an ice cool ed solution
of (5-chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-nethyl-pyrrolidin-I-

yl)-pyrimdin-4-yl]-piperazin-1-yl}-pyridin-3-yl}methanol (136 ngy, 0.282
mmol) and Et3N (79 1sL, 0.564 mmol) in DCM add MsCl (33 L, 0.422 mol)
dropwi se. Renove ice bath and stir for | h at roomtenperature. Dilute
with 3 volunmes of DCM wash with brine, dry the organic |ayer (Na2SO4)

and COﬂCQ%Wﬁ&@THFWmE)@dMﬁ&Ebe@@'D GMBthIéﬁﬁofﬂ%rédcﬁ&lﬂnﬂﬁﬁé('B%ﬁl the 3.

by i i R T80t T o PR AR T 0 B e e - 1

Cl N N-Rittudlto G dnbll alid Bloal ac NAOKL (@5 @1 hnd et Fiar3e siih.f Dedast A€ bidanic layer

5- chl 6-{4-[6-(4-fl
yr Tl | QPR P YA b s AR EROT ¥ Rk Gombing mrsmgfe est er
W th an gyeeseasifeveralitiis With samrmed NdlsbivtiohtdR) drywith MgSd, EHlltEmeeﬂbmthC for

2 h. Co t t d d h Et OA d
10% NaCHOEHY HEPER® g PRED 6T R <64 iy PREDAH) Dish aUng RBREPeRY undor

reduced msingS EBAFherahy totafferdriestitletpradget aeshidudidusi ng fl ash chr omat ogr aphy
(210:90:1/ MOH DCM NHAOH el uent) to give the title conpound. 68 D.

ek VLR S0 B R g Pl 11

6- Di chl or o- 2- g efen hyl pyrrol i di n- I yl)pyrimidine CL tN C N-N$

Di ssolve 2,4,6-trichloropyrimdine (23.5 g, P.113/not) in anhydrous MOH
(220 m.), and add solid sodi um bi carbonat 8.3 9, 0.33 nol). Cool to
0C and add 2-nethyl pyrrolidine (12 g, 0.1 i), &pw se. Let stir at
roomtenperature for 16 h. Filter off the exfess sodium bicarbonate, and
evapor at e under reduced pressure. Purify b iNO2 flash. chromat ography,
using 50:1 hexanes: Et OAc, increasing ta 30 Ilhexanes: Et OAc, to provide
the title compound as a white soli4d. N™ °N" °Cl

4- Chl or 0- 6- ( 3- chl or 0- 4J1 uor ophenyl
F N

N2 et hyl pyrrolidin-1 yl)pyrini dine

To a mixture of 2,4-dichloro-6-(4-fluoro-phenyl)-pyrimidine (2.82 g, 0.12 mol) and
NaHCO; (1.95 g, 0.023 mol) in EtOH at 0°C, add 5-chloro-6-piperazin-1-yl-nicotinic acid ethyl
ester (3.44 g, 0.013 mol). Remove the ice bath and stir at room temperature for 16 h. Concentrate
under reduced pressure and partition between EtOAc and brine. Dry the organic layer (Na;SO;)

and concentrate under reduced pressure to give the title compound.

5. 5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-piperazin-1-
vi}-nicotinic acid ethyl ester

N
Saaw
o)

Heat a mixture of 5-chloro-6-{4-{2-chloro-6-(4-fluoro-phenyl)-pyrimidin-4-yl]-piperazin-
1-yi}-nicotinic acid ethyl ester (1.19 g, 0.0025 mol) and 2-methylpyrrolidine (2.5 mL, 0.025 mol)

E
Cl
~_C =N

in DMA at'120°C for 14 h. Partition the reaction mixture between EtOAc and water. Wash the
organic layer with water (1x) and brine (1x), then dry (Na;SO,) and concentrate under reduced

pressure. Filter the crude product through a silica gel pad (2 inches deep x 3 inches in diameter)
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Cl NON Heat a m xture of

4,6-dichloro-2-(2-nmethyl pyrrolidin-1-yl)pyrimdine (2.25 g, 9.74 nmol),
4-f | uorophenyl boronic acid (10.23 nmol), Pd(PPh3)4 (562 ng, 0.487 mol),
and a 2M pot assi um phosphate solution (9.74 nlL) in dioxane (35 nL) under
nitrogen at 80C for 16 h. Evaporate the m xture and add water (50 ni).
Extract wwth EtOAc (3 x 50 nL), dry (Na2SO»4), and evaporate. Purify by

Si 02 f 1 aghatigdwieMmROGT ﬁgb%,m@wmbﬁaesmﬁbe&r&e ha%aeRssdprédse totgn@rtwﬁtrée the

title conp ound. as a . 1-(5-Bronro-3-net hyl -pyridin-2
yl)-3- (R)“H%’P ?saﬂlﬁé’ﬁ’é’ﬁ%@ NH N Br N Heat a solution of

2, 5-di brono- 3- net hyl - pyridine (Chontech Inc.) (2.0 g, 7.97 mmol), (R)-
2- et hy| SpisSsloac 5[4 B-fRiomp; phg/y]) 2-Crow Ry l-jyn ol [ot) -y BBCIA- 6yl bpetuzinBar t i ti on

t he reaction ;ytg tvveen wat er and Et OAc. Wash the Et OAc |layer with
wat er (Ix) an r| ne‘z dry (Na2SO4) agnd concentrate under reduced
pressure to give the t|tIe conpound as a lid. 69 4. 4-[4- (5-Brono-3-ne
thyl pyridin-2 yl)-2-(R)-nethyl pi perazi n- j-6-(4 fluoro phenyl)-2-(2-
met hyl pyrrolidin-1 yl) pyrimdine F N-N6 ~ NJ ar | i N Heat a

m xt ure of
4-chl oro-6-(4-fl uoro-phenyl)-2-(2- rrethyl |p Bdl n- 1yl ) - pyrim di ne

(1.30 g, 4.44 mol), cl
1- (5- brono- 3- net hyl - pyri di n-2 %I VJ msthy i perazine (1.2 g, 4.44
mol ), and NaHCO3 (0.71 g, 874 In EtOH at 50C for 20 h.
Concentrate under reduced % ¥ and partition between Et OAc and
brine. Dry the organic |ayer 2SM) -and concentrate under reduced

pressure. Purify the residue by flash col um chronatography eluting with

Et OAc- hexaned© ( B 43olutign gfof o Seehloppet-{4-t6Hd-Tuprmpbenyl-243-metphpyreolidistlnd)- 5.

6- (4-[6- wﬁﬁhmn:rﬁpﬁgé}yﬂla I?I}(n?cnﬂiﬁ& ad et}BzYéé’té?kdzdln& d.8%3 almol? in THF, add water
pyrlmdln 4- pi perazin-| I)- -matHy écotlnonltrlle

FIN (N mwse Ngtll e plopc}{p%alglomgg{sg}se 1(”5)fthls mlxture add LiOHH,O (350 mg, 8.13

4-[4-(5- mnmpfoﬂo\mttyh sﬁl‘ﬁﬂ iafhlofet 2f YAtOH2- }ﬁe'ab tﬂa%ﬂwke B fecazi DH, vid hre§ (4-
fl uoro-phenyl)-2-(2-nethyl-pyrrolidin-1-y t) yrimdine (700 mg
Mol ) andoEAgERuR e(rgqiuced pressure. Add a small amount of water to the remdue follow ’by81

mmol of HC] (3M solution). Adjust the final pH to 4 and collect the off-white solid via filtration.

Wash the solid with water and dry to afford the title compound.

yl}-pyridin-3-yimethyl)-dimethyl-amine

1. (5-Chioro-6-{4-{6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-piperazin-1-
yl}-pyridin-3-yl)-methanol

F
B
cl N N)\N
N
HO I =N

Dissolve 5-chloro-6-{4-{6-(4-fluorc-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-
piperazin-1-yl}-nicotinic acid ethyl ester (595 mg, 1.13 mmol, prepared in Example 1-B, step 5,
above) in DCM and cool to -78°C using a dry ice/acetone bath. Add diisobutylaluminum hydride

(453 mL, IN in hexanes) dropwise and continue stirring for 1 h at -78°C. Add excess
NayS04.10H,0, stir at -78°C for 5 min and then remove the cooling bath and allow to come to

room temperature. Filter the mixture through celite washing with DCM then concentrate under
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ng, 0.799 mmol) in DVF, add Pd(PPh3)4 (77 ng, 0.067 mmol ). Purge the
reaction mxture for 10 mn with dry N2. Heat the stirring reaction

m xture overnight at 80C, cool to roomtenperature and partition between
water and Et QAc. Dry the solution (Na2SO4), concentrate under reduced
pressure. Purify the residue by flash colum eluting wth Et OAc- Hexanes
(1:1) to afford the title conpound as a white solid. 70 6.
6-{4- [ 6- (dhmdehu enythe- Zes(idng BdiNYd paMfiddO akh Ydhlonkh¥d, | (Bo-$0s

yl J-3-(P)- 2netﬁr3'(;€%ma er m -SPErMetmr luﬁlﬁ% (r:)f,(l)%ﬂll ni c amgHﬁthdt(lgjﬂS/lN PN
NANN - N f’rc’lief@“ﬂbef‘%éﬁf" %?"é‘g‘ihﬁt‘%{"o‘ﬁma?“ﬂd a5 & white fou.
6-{4-[6-(4-fluoro-phenyl)-2-(2-nmethyl-pyrrolidin-21-yl)-pyrimdin-4-yl]-
3- (R) - mehyethprepefoniz neid 3-clloko-& {8t (hyliornipbayl)-aqrietylpriolidf-1vpf; 0. 212
mmol) in 12 the m xture under reduced
pressure. §ﬁgﬁﬁﬂgwgﬁﬁ%;Lﬁp&gFéﬁﬂﬁﬁgﬁw%#glhe pH to 6-7, and coll ect
t he resultlng mhlte precipitate to afford the title conpound as an
off-white solid. E. 6-{4-[6-(4-Fluoro-nh )-2-(2-methyl -pyrrolidin-|
-yl)-pvrimdin-4-y11-3- (R) - net hyl - pipera I
-vil-5-methyl-nicotinamde F N N NaNN ~/
6-{4-[6-(4-fluoro-phenyl)-2-(2-nethyl - pyr[dTNdl -1-yl)-pyrimdin-4-yl]-3-
(R -met hyl - pi perazin-1-yl}-5-nethy-ni f 4& (d (70 ng, 0.142 mmol) in
DCM add oxalyl chloride (3 equi a|QEi§§ and rop of DMF. Stir the
solution for | h at roon1tenpera|u concentrate, and dissolve in DCM
Cool the solution in an |c8% ﬁss NH3 t hrough the solution for 15
mn, and stir for 2 h at rdbﬁltenperature Wash with water. Dry the
solutlon (Na2 04 and. .caoncentra reduce ressure. Purif the
resi due by fl iepaglsfl selpay 50%‘ 3 @t EWB’DF? %W"({ % to
afford thpg. Snlnhidﬁi-élf;ﬂ]l‘p’iﬁétﬁﬂn I}zwnmm- hdtienslQlt 36img, b:tZN\ARanQQd[EHN (79

CE3)5 Syt G,k s e Bl 1

(m  11- 1);h aBrcdth témperabin.; Dﬁutﬁ&ltﬁmvolﬁh‘i)as of DG, Wash witR line, dryABe ¢rganiclib)er 5. 84
( br 2H ('Ibl l_g()) 1) an6d concel(ntrdte undér rAgucg:p ;fressure]To g{vmche%glél' )nbsyllt 30 (d, 1H J =2.0

3. (5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin- 1-yl)-pyrimidin-4-yl]-piperazin-1-
yl}-pyridin-3-ylmethyl)-dimethyl-amine

HZNi N O To a solution of

2y

F

()
a (N N*
o N
_N N
Heat a mixture of methanesulfonic acid 5-chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-
pyrrolidin-1-yl)-pyrimidin-4-yl]-piperazin-1-yl}-pyridin-3-ylmethyl ester with an excess of
dimethylamine (1M in THF) in a sealed tube at 80°C for 2 h. Concentrate under reduced pressure
then partition between EtOAc and 10% NaCH solution. Dry the organic layer (Na;SO,) and

concentrate under reduced pressure, Purify the resulting residue using flash chromatography
(10:90:1/ MeOH:DCM:NH,OH eluent) to give the title compound.
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8.01 (m 2H); 8.52 (s, 1H. 71 F.

(6-{4-[6-(4-Fl uoro-phenyl)-2-(2-nmethyl-p
rrolidin-l-yl):vrimdin-4yl1l-3-(Rnethyl- piperazin-I -yl}

-5-nmet hyl - pyridin-3-y, -nmethanol 1. 6-(4-[6-(4-Fluoro pheiryl)-2-(2-nethyl
pyrrolidin-1 yl) pyrrmdin-4 ylj-3-(P)-nethyl- piperazin-1
yl)-5-nmethyl-nicotinic acid nmethyl ester F ~N P(NNN6 N ~O~N O

Ref | ux apsobyi{®@A-Kioro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-3-(R)-methy!-
6-{4-[6-(4-f I.u?r -g)he | )- £2 thyl -pyrrolidin-1-yl)-pyrimdin-4-

yl | - 3- ( RPEPHE o1 = -5-nethyl -nicotinic acid (120 ng, O0.245
nmol ) and 2 drops of concentrated H2SO4 in McOH for 4 h. Cool to room

t enper at dr é5-Lickreedt(-aeldy’parcdidipal-x)pyinoidine bet ween sat ur at ed NaHCO3 and

Et OAc. Dry the solution (Na2SO4), cofitentrate under reduced pressure.
Purify the residue by flash col um @mat ography eluting with

Et CAc- Hexanes (1:4) to afford the fitfle eéster as an oil. 2.
(6-(4-[6-(4-Fluoro phenyl)-2-(2-fth¥l pdrrylidin-1 yl) pyrrnidin-4

yl J-3-(R) -nmet hyl - pi perazin-1 yl)-5-net pyridin-3 yl)-nethanol F ~N |
N ).'NN NJ HOisbolveN,4%-5&bloxopyrimidine (23.5 g, 0.13 mol) in anhydrous MeOH (220 mL), and

6-{4-[6- (4 fLWOrQ- ) _ _ SOV madi n-4- yl ] - 3-
(R - e AT ol B BEnk (6% Tl My, BB ol b Vet 1 |

0. 155 mmbll} mel) PObwvisndLet stivlat rapm EB@eratirenter d6dh.y Hiltee/dE dteosxeesh abdium Add

di i sobut 1.n ' W ' :

conti nuexgﬁéﬁr&}ehgﬂ}eg%{ﬁwﬂ&gépv%?g ngﬁeﬁ’?k@@%@@ﬁ Fg%g@ﬁ&a%@?r at -
78C for 30fhexaneydt@fe mncraasieg/te 30H drexvenEtRge.sapievidnthe fitle ounpoundasrmevhite r oom
tenperatyyg. Filter the mixture through celite washing with DCM and

t hen concentrate under reduced pressure. Purify the resulting oil using
flash chromat ography (30-50% Ft QAc/ hexanes eluent) to afford the title
conmpound 2a§'céil%i5'{3éd1!‘88ﬁ1ﬂ"i’ﬁpﬁﬂﬂ)‘€ﬁ% e‘?ﬁ@‘?’"@fﬁl@wy’@’d’?’%Z (m 3H, CHB);
1.40 (m 3H, CH3); 1.69 (m 1H, CH2¢H2); 1.90 (m IH, CHCH2); 2.05 (m
2H, CH2CH2); 2.36 (s, 3H Ar- 72 3.00 (m 1H); 3.08 (m 114); 3.37
(m 2H); 3.48 (m IM 3.68 (m 2H); 4 (m 2H); 4.69 (s, 2H CH2OH);
4.71 (m 1H); 6.24 (s, 1H, Ar-H); 7.10 (m 2H); 7.48 (d, 1H, J = 2.0 Hz);
8.00 (m 213); 8.11 (s, 1H. G h
6-{4- (6- (4-Fl uoro-phenyl)-2-(2- et
perazin-1-yll-5-

N
N"b\(l olidin-1-vl)-pyrimdin-4-yll-pi

Heat a mixture of 4,6-dichloro-2-(2-methylpyrrolidin-1-yl)pyrimidine (2.25 g, 9.74
mmol), 4-fluorophenylboronic acid (10.23 mmol), Pd(PPh;)s (562 mg, 0.487 mmol), and a 2M
potassium phosphate solution (9.74 mL) in dioxane (35 mL) under nitrogen at 80°C for 16 h.
Evaporate the mixture and add water (50 mL). Extract with EtOAc (3 x 50 mL), dry (Na,SOy),
and evaporate. Purify by SiO, flash chromatography, eluting with 9:1 hexanes:EtOAc to provide

the title compouﬁd’;as an oil.

3. 1-(5-Bromo-3-methyl-pyridin-2-yl)-3-(R)-methyl-piperazine

_

N

Br I/N

Heat a solution of 2,5-dibromo-3-methyl-pyridine {Chontech Inc.) (2.0 g, 7.97 mmol), (R)-
2-methyl-piperazine (3.2 g, 31.9 mmol) in DMA at 130°C for 16 h. Partition the reaction mixiure
between water and EtOAc. Wash the EtOAc layer with water (I1x) and brine (1x), dry (Na,SO,)

and concentrate under reduced pressure to give the title compound as a solid.
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met hyl -nicotinamdine FN | NN-N3 NH2ZNIT N NH Pass HC gas through
a cool ed solution of 6-{4-[6-(4-fluoro-phenyl)-2-(2-nethyl
pyrrolidin-1-yl)-pyrimdin-4-yl]-piperazin-1-yl}-5-nethyl-nicotinonitrile
(100 mg, 0.219 mmol) in EtOH (30 m) for 15 mn. Keep the solution at 5C
for 24 h and concentrate under reduce pressure. Add 30 m of EtCH, cool
to 0C, and pass NH3 gas through the sol ution for 20 mn. Keep the
reaction mxture at roomtenperature for 48 h. Concentrate under reduce
pr essur efand-48uBrame-3 nenlegidiné yhv- @l-pery- P@’éT azigt Il -C( 4R YOrRP RRmN2- (2-
DCM  Me OHinbiid Divkr6/2n-1-9)-pyribidinaf f ord the title conpound as off-white
solid. "H NWR (300 MHz, CDC13): S 1.19-1.25 (m 3H, CH(CH3)); 1.58- 1.62
(m IH CH2CH2); 1.75-1.84 (m IH CH2 . 1.93-2.01 (m 2H, CH2CH2);
2.22 (s, 3H, Ar- CH3); 3.26 (br, 4H, pi ; 3.58 (br, 5H); 4.24 (br,
1H; 5.70 (m 2H); 6.15 (s, 1H Ar-B); 785 (m 2H); 8.10 (s, 111); 8.72
(s, IH); 8.98 (br, 3H, C(=NH) NH2). EXAM2 2 Synt hesi s of Additi onal
Representative Substituted Biaryl Pi 2|,r1m£yr| di ne Anal ogues A

t hyl _pyrrrolidin-|

12-(6-{4-f 6-(3-Chloro-4-fluoro-ph ﬁ
-vl)-pyrimdin-4-yll- piperazi
- 5- et hyl - pyri di n- 3-yl oxy) - etw methvl -amne 1. 1-(3-Methyl-S-nitro
pyridin-2 yl) piperazine (Nr 02N -N

Lo 3 Ve gt e o e RERRIPE o RISRAS R i DS %
Conpany [1ti. g hiivtl npilqi)arla@'rblmc(SgythﬂrpyriM -y&)3- Gﬂlﬂl@ﬂm}plp@:&m (lF?agI ##d on

bet ween o NC. AN, 78 7 3% B8l Gl 4PRE hAS dMnEJLuZé it Rl %) -

Dry the org hl c ‘layer concentr Ive crude produc
Purify vpmssutfelaantbarmmmmm@ﬁhyn@bmm mmnmmmrmwmo@smﬁae 1) to

give the d
fl uor oph%’ﬁldﬁ {eﬁ%e{’ﬁ;@ %glg PP@I gésﬁtlfufgrg %S?/lrcl 3mn chrfma O?a%lfy e‘eurng%?’hﬂ-l Etoypfcj- 2-(2-
met hyl  pyexass (dric affopd theyitls comgpyndBs Owhitealic] N |- N

5. 6-{4-[6-(4-Fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yi}-pyrimidin-4-yl]-3-(R)-methyl-

piperazin-1-yl}-5-methyl-nicotinonitrile
F

PN
N/;I\Né

“To a mixture of 4-[4-(5-bromo-3-methyl-pyridin-2-yl)-2-(R)}-methyl-piperazin-1yl]-6-(4-
fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-y)-pyrimidine (700 mg, 1.33 mmol) and Zn(CN), (94
mg, 0.799 mmol) in DMF, add Pd{PPh;),; (77 mg, 0.067 mmol). Purge the reaction mixture for 10

l
Ng AN

min with dry N,. Heat the stirring reaction mixture overnight at 80°C, cool to room temperature
and partition between water and EtOAc. Dry the solution (Na;SO,), concentrate under reduced
pressure. Purify the residue by flash column eluting with EtOAc-Hexanes (1:1) to afford the title

compound as a white solid.
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2N | N Heat a m xture of

4-chl oro-6-(4-fluoro-phenyl)-2-(2-nmethyl-pyrrolidin-1-yl)-pyrimdin (210
ng, 0.718 mmol),

1- (5- brono- 3-net hyl - pyridin-2-yl)-3-(R) -nethyl -piperazine (1.2 g, 4.44
mmol ), and DI EA (185 ng, 1.44 mmol) in DVA at 120C for 16 h. Concentrate
under reduced pressure and partition between Et QAc and brine. Dry the

organi c lay, an C rate .. under re Purify
t he resrc!:siueoe{)ifg %as"ﬁ ?#ﬁﬁg]me?}?}?@”w? F”HL}E‘?) "ﬁ'g"'gﬁg 30{({2'"5, afford
the title cormwwd?érsl}éWMWI@wlapd 3. 6(4[6(3 Chl or o- 4-

| uorophenyl ) -2-(2-nethyl pyrrolidin-1 yl) Foyrim din-4 ylJ piperazin-|-
yl)-5-nethyl pyridin-3 ylamine F C AN NJ H2N &11 Heat a m xture
of 4-(3-chl oro-4-fluoro-phenyl)-6-[4-(3- yl -5-nitro-pyridin-2-yl)-
pi perazin-1-yl]-2-(2-methyl-pyrrolidin-l-yl)-pyrimdin (300 ng, 0.59
mml ) and SnCl 2-2H20 (529 ny, 2.95"323 &3 Et OAc at 80C for 16 h. Cool

to roomtenperature and partition bet _EtO4c and I N NaCH. Wash with
water, dry the solution (Na2SO»4), a g/iion@enhra e under reduced
pressure. Purify the residue by ol umm ting with EtOAc to afford
the title conpound as a |i,ght- ow solid. "H NWR (400 MHz, CDC13): S
1.30 (t, 3H, J = 6.4 Hz, .69 (m 1H, CH2CH2); 1.91 (m 1H,
CH2CH2); 2.06 (m 2H, CHZCHZ)OZ 28 (s, 3H, Ar-CH3); 3.10 (tn, 4H) 3. 47
(br, 2H, NH2) Q. ( y Ly1)-

ey 2 86 Iileaga ﬁﬁutfo%fé'{ﬁ{ﬁ?fﬁ%ro 7&1‘& ézﬁl’ﬁ(z kp hdinH) yl) Fyr%ﬁdlﬁiay g ) :
7.89 (m 3{Rymetlylgiperazip-1yily S-mpthy woem(wl{eéw@sna;ﬁ%% )nrué# M EEIdRA D - 2- (2-
net hyl P90 @], ichébntaty thk nﬁ’:}rfcﬁﬂe mldir ramfbea'ﬁréssee pﬁa@@énrmll amount of water, adjust the

yl } - 5- net hy Ig)?rrdrn 3-ol F C NNN To a cool ed_sol ution

(00) of BHEwof.ang goliess tar esuimfa \mlare@reraﬁ%?ro)affgrd(tée Hrlﬁ SRAIPOPRAAS gp pRgLte
1-yl) - pysdiigd di n-4-yl]-pi perazin-1-yl}-5-nethyl-pyridin-3-ylam ne (146 ngy,
0.30 mml) in 10% H2S04, add a solution of NaN®2 (22 ng, 0.32 mmol) in 3
m. H20 apd stir : . re and heat

Sa{4gl6-(4d] HH 7 Hel extract
with Et %@eraﬂiashl}mm&thwhrnﬁda@anddey the soI ut| on (Na2804) and concentrate
under F

=N
R
e N
H,N I ZN
]

To a solution of 6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-y1]-3-
(R)-methyl-piperazin-1-yl}-5-methyl-nicotinic acid (70 mg, 0.142 mmol) in DCM, add oxalyl
chiloride (3 equivalents) and 1 drop of DMF. Stir the solution for 1 h at room temperature,
concentrate, and dissolve in DCM. Cool the solution in an ice-bath, pass NH; through the solution
for 15 min, and stir for 2 h at room temperature. Wash with water. Dry the solution (Na,S0,) and
concentrate under reduced pressure. Purify the residue by flash column chromatography eluting
with DCM-MeOH (9:1) to afford the title compound as an off white solid. "H NMR (400 MHz,
CDCl3): & 1.32 (m, 3H, CH(CH:)); 1.70 (m, 1H, CH,CH>); 1.91 (m, 1H, CH;CH,); 2.05 (m, 2H,
CH,CHy); 2.39 (s, 3H, Ar-CHy); 3.05 (m, 1H); 3.19 (m, 1H); 3.38 (m, 1H); 3.68 (m, 4H); 4.35 (m,
2H); 4.70 (m, ‘IH); 5.84 (br, 2H, NH,); 6.24 (s, 1H, Ar-H); 7.10 (m, 2H); 7.90 (d, 1H, ] = 2.0 Hz);
8.01 (m, 2H); 8.52 (s, 1H).
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reduced pressure. Purify the residue by flash col um chronat ography
eluting with Et OAc: hexanes (1:1) to afford the title conpound. 5.
[2-(6-(4-[6-(3-Chloro-4-luoro phenyl)-2-(2-methyl pyrrolidin-1 yl)
pyrimdin-4 yiJ piperazin- 1-yl)-S nethyl
pyridin-3-yloxy)-ethyl]-dimethyl-amne FC rNNN6 " NLLL/// TON--~O
& ~~N To a cool ed m xture of (2-chloro-et hyI) di rret hyl - am ne
hydr ochl g d&‘—i‘(ﬂﬂ@l‘ﬂﬂbroﬁwﬁﬂl)—?ﬁ bt ; i 0)-A&hyl-l- 62 nmol )
OC or . 30 A d :

and stir at [
F e gr=pyrrolidin-1-yl)-pyrimdin-4-yf]-pipe
ra2|n1yl} 5rrethy| yr|d|n3ol (78rrg 0:16 mmol ) and Nal (29 ny,

0.16 rrm)l) t r 3 then for 2
N a asc? bl ERSLTIRY e AR A Bl ' 67D (e
sol ution (Nazmgm-dﬂ’éf--‘i:wﬁélémcﬂmf@aqmmlFSé’duced pressure. Pur| fy the
residue by flash colum chromatography eluting with DCM MeOH NHACH

(90:10:1) to afford the title conpound. NVR (300 MHz, CDC13): 51.29
(t, 3H J =6.3 Hz, CH3); 1.69 (m 1H, 2); 1.91 (m 1H, CH2CH2);
2.05 (m 2H, CH2CH2); 2.32 (s, 3H, Ar-CH3)T 2.33 (s, 6H N(CH3)2); 2.71
(t, J =57 H, 21-1); 3.13 (m 4H); 3.6 4H); 3.80 (m 4H); 4.06 (t,
J=5.7 Hz, 2H); 4.34 (m |H); 6.255'132 r-H; 710(d,J:2.7 Hz,
IH:; 7.18 (m 1H); 7.89 (m 2H); .oujh 'iH)

5- Met hyl - 6-f 4-r2-net hyl pvrrolidi N 6- pyri n4v|-pyrirn'din
4-yl]-piperazin-l-yll- nicotiyi |a d ethyl ester 1.

4, 6-Di chl oro- 2- (2-t net hyl pyrTr oji n- 1 yl)pyrimdine C  ~N 11 CI N-N46
Di ssolve 2,4,6-trichloropyrim®ine (23.5 g, x.1133 nol) in anhydrous MeCH

(220 nL), andgemgds Sebicd o?cyﬂwm(hhs@w&%gg(i %&hﬁ ﬁmﬁdl&%ym#ymmmgml to

0C and add 2- rrethyl yrrolidine :§J Lét stir at
room t enp8r3Rrme Vb‘rlpei‘ﬁ’-"hl'YfrhSrf{l‘é'i'Y"BF?tW%@'deQé%§§’ 84t gmolmnd 2 demife, and

evapor aggoﬁb@ﬁﬁfedrmggpﬂdmogsﬁwa EU&H{: YodaY tesipeatuts, %klcgrt;%%r Qﬁmﬁﬁﬁﬂoﬁphé,
usi ng exane creasing to xanes C rqvi de
the 01 t | QoS SILAHE Garang OS5, Pt solufwe%NﬁSeenc@cwaftnym bR 2y )
pi per azi Pecssure; AubiEXé tesidRCbydfldsh blulihl EitbmASdradhy eRtiiglwth EyAcIHdxMes (1:4)

to afford the title ester as an oil.

2 (6—{4-[6~(4-Fluoro-pkenyl)—2—(2-methy1—pyﬂolidin-1-yl)—pyrimidz‘n-4—yl]—3-(R)-methyl—
piperazin-1-yl}-5-methyl-pyridin-3-yl)-methanol
F

' N
J\ N N/)\N
1
HO =N
Dissolve  6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yI}-3-(R)-
methyl-piperazin-I-yl}-5-methyl-nicotinic acid methyl ester (78 mg, 0.155 mmol) in DCM and
cool to -78°C using a dry ice/acetone bath. Add diisobutylaluminum hydride (0.619 mL, 1M in
hexanes) dropwise and continue stirring for 1 h at -78°C. Add excess Na,SO;-10H,O and stir at -
78°C for 5 min and then remove the cooling bath and allow to come to room temperature. Filter
the mixture through celite washing with DCM, and then concentrate under reduced pressure.
Purify the resulting oil‘_ using flash chromatography (30-50% EtOAc/hexanes eluent) to afford the
title compound as a white foam. 'H NMR (400 MHz, CDCly): & 1.32 (m, 3H, CH5); 1.40 (m, 3H,
CHy); 1.69 (m, 1H, CH,CHy); 1.90 (m, 1H, CH.CH); 2.05 (m, 2H, CH,CHy); 2.36 (s, 3H, Ar-
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Heat a sol ution of 2,5-dibrono-3-nethyl-pyridine (Chontech Inc.) (12.6 g,
50.3 mmol ), piperazine-l-carboxylic acid tert-butyl ester (11.7 g, 62.9
mol ) and DIEA (13.3 g, 102.0 mmol) in DVA at 130C for 36 h. Partition

t he dark brown reaction m xture between water and Et OAc. Wash the Et OAc
|l ayer with water (Ix) and brine (Ix), dry (Na2SO4) and concentrate under
reduced pressure to give the crude product. Purify by flash

chr omat OgERRY0 (! el I8 i) 1), 937 (m, DEXANGTHEOVE68 () SHEAB 1, 2483 o

hexanes: Et OAc t0 provide the title conpound as a solid,

. " 4 (5 BaRERODRET hT. 16062k (135 Pt Bl 2HE 448 (EalFh g Bnb PR,
tert-but gin.estes, 1IHP CJAIO N ~N NC b Heat a solution of

4- (5- brono- 3-net hyl - pyri di n-2-yl)-pi perazi ne-l-carboxylic acid tert-
butyl ester (5.0 g, 14.0 mmol), zZn(CN)2 (989 ng, 8.4 nmol) and Pd(PPh3)4
(970 ny, Q. 844 -Fiuoro-phendh-2-(Difethiy idin-aty! fddx-4- eragif@ryl}as-t r ogen
in a sealeﬂ Lugq. Pﬁ&éition the reaction .; mxture between water and

Et OAc. e ey | ayer with. water (Ix) and brine (Ix), dry
(Na2SO4) and concentrate under reduced prebSsure to give the title
conpound, and use imrediately for the ne reaction. 76 4. 5-Methyl-6
pi perazine-1 yl-nicotinic acid NCNH HO' N O Treat a m xture of

4- (5-cyano- 3-net hyl - pyri di n-2-yl)-pi peraziye-|-carboxylic acid tert-
butyl ester (5 g) with concentrated HCl (Z&yrL). Let stir at room
tenperature for 5 mn or until the outg bségg Eas ceased, then heat in a

seal ed tube at 90C for 4 h. Evapo atﬁ’?he Wi , triturate with ether
' ELa&ine-l nicotinic acid. 5.

"Nic i rJC acid ethyl ester CNH NHN O
Pl ace the carboxylic acid U@ i dry EtOH (100 nL) and bubble in HC
(g) for 10 mn, then heat at Cin a sealed tube for 16 h. Evaporate
the m xture, 0 . r @EL e L (539 ).
Dy (Na2SO4) 20 18 M bifI00 Hobied iﬂﬂ?%ﬁ‘?i?ﬁiﬁﬁ%ﬁggﬁkﬁlg 20hlti- T
6. 6-{4- [pe=didinol-ph-pyrinpidimdt lynipsyazino] -y ldtiS meethy nigotimogisied Phme, 0.219 mmol) in

yl)-5- rTEtEtB(XﬂX '(516 ﬁﬁ’)t fopilg nﬂﬁi qtlegﬁ B%l sofefibfht 5°€ for 24 h and concentrate under reduce
pressure, Add 30 ml of EtOH, cool to 0°C, and pass NH; gas through the solution for 20 min.

and collect the solid 5-nethyl-6:
5- Met hyl -6 pi perazine-1 yl -

Keep the reaction mixture at room temperature for 48 h. Concentrate under reduce pressure and
purify the residue by silica gel plug eluting with DCM:MeOH:NH,OH (90:10:1) to afford the title
compound as off-white solid. 'H NMR (300 MHz, CDCL:): & 1.19-1.25 (m, 3H, CH(CHx)); 1.58-
1.62 (m, 1H, CH,CH,); 1.75-1.84 (m, 1H, CH,CH,); 1.93-2.01 (m, 2H, CH,CH,); 2.22 (s, 3H, Ar-
CH;); 3.26 (br, 4H, pip-H); 3.58 (br, SH); 4.24 (br, 1H); 5.70 (m, 2H); 6.15 (s, 1H, Ar-H); 7.95 {m,
2H); 8.10 (s, [H); 8.72 (s, 1H); 8.98 (br, 3H, C(=NH)NH,).

EXAMPLE 2

Svnthesis of Additional Representative Substituted Biary] Piperazinyl-Pyridine Analogues

1. 1-(3-Methyl-5-pitro-pyridin-2-yl)-piperazine

N

|
O,N 2N

1-(3.-Methyl-5-nitro—pyridin—Z-yl)—piperazine is prepared by heating a solution of 1g of 2-
chtoro-3-methyl-5-nitro-pyridine {(Maybridge Chemical Company Ltd.) and piperazine (5g) in
DMA at 110°C for 16 h. Partition between EtOAc and water and wash the organic layer with
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tNI at NN N~OIAN O Heat a mxture of

5-net hyl - 6- pi perazine-1-yl-nicotinic acid ethyl ester (2.0 g, 8.0 mml),
4,6-di chloro-2-(2-methyl-pyrrolidin-1-yl)pyrimdine (1.9 g, 8.2 muol),
and sodi um bicarbonate (1.4 g, 16.0 nmmol) in EtOH (50 nL) for 16 h.
Evaporate the m xture and place directly on a silica gel colum. Elute
with 3:1 hexanes: EtOAc to give the title conpound as a white foany

sol i d. 77afr (2x). Dry the organic layer with Na,804 and concentrate to give crude product. Purify via

5- Met hyl - g i Bey.bh N D= 4= vl Ay L iom. di -4-y|j-pi

per azi n- Sh(a?‘m['r%mgpa %l nlhlé;:%}’(1 h QI%CM%QH@RPW&Q %F %BNH{I&{H{BO%MRI Y O

Heat a m xtur

6-{4- [ 6- @h|4o(r3&’@fe*zﬂ¥e'forﬂhﬁwrﬁrfdr@ BRI p-PYiqyE -39 wiperpeip pis2-fet hy|

ni cotini c aci che@bipyhroBdih-gl){pphiniding, 0.7 nmol )

4-tri-n-butyl stannyl pyridine (526 ng, 1. 4Frrrml) and Pd(PPh3)4 (39 ny,

0.03 not) in toluene (15 nL) at 110C for ¢l Let cool to room

tenperature, filter off the catalyst, a dd water (10 nmL). Extract

with EtOAc (3 x 10 nL), dry (Na2SO»4) and vaporate. Purify using flash
iyé,pure title conmpound. ' HNMR

(CDA 3): 8.78 (s, 111), 8.70 (d, 2H), 8. s, /1H), 7.92 (d, 2H), 6.38
(s, 1H), 4.40 (quart, 2H), 3.81( tN,r\E’&S(rmtt, 1H), 3.41 (nutt,
4H), 2.40 (s, 3H), 2.10 (m 2H)G¢L( 24m 2HL/1.60 (m 2H). C
6-{4-[6-(2-1sopropyl-p |

i din-4-yl)-2-(2-nethyl - pyrr al,ndi

vl } - 5- net hyl cotlnlca t hyl ester, 1. g

o | sopr opy! + aPEf Hatre T LR BT a R R mep el B ens on
(00) of mm(xﬁg%m mmblyan(e-brdn@gi-méﬁﬂ pyrridih R-yil)8 Mﬂa‘ne(hwﬁipmz)nea(dd @4sm| ution
of trimethyltin or.i,de ( o S Stir
the i xt qFEeD ad %@Afébgj ?%‘flrf’%ﬁ% @Aﬁg Co%r g\@té@ci’g}a 4t 8ol d
(0C) 4- clpkeaduee aad ipsiiporoRyeep RrOAL and brine. Dry the organic layer (Na;SO,) and concentrate

under reduced pressure. Purify the residue by flash column eluting with EtOAc-Hexanes (1:4) to

-'\i-yl)-pvri m di n-4-yl | - pi perazin-1 -

afford the title compound as a yellow solid.

3. 6-{4-{6-(3-Chloro-4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-piperazin-I-

Vi}-5-methyl-pyridin-3-ylamine
F

Cl

)
N NANCS |
] \)
HN | N

Heat a mixture of 4-(3-chloro-4-fluoro-phenyh-6-[4-(3-methyl-5-nitro-pyridin-2-y1)-
piperazin-1-yl}-2-(Z-methyl-pynolidin-l—yl)-pyrimidine (300 mg, 0.59 mmol) and SpCl,-2H,0
(529 ing, 2.95 mmol) in EtOAc at 80°C for 16 h. Cool to room temperature and partition between
‘Et0Ac and IN NaOH. Wash with water, dry the solution (Na;SO4), and concentrate under
reduced pressure. Purify the residue by flash column eluting with EtOAc to afford the title
compound as a light-yeltow solid. 'H NMR (400 MHz, CDCl): 8 1.30 (t, 3H, J = 6.4 Hz, CHy);
1.69 (m, 1H, CH,CH); 1.91 (m, 1H, CH,CH); 2.06 (m, 2H, CH,CH,); 2.28 (s, 3H, Ar-CH;); 3.10
(m, 4H); 3.47 (br, 2H, NH,); 3.68 (m, 4H); 3.77 (m, 4H); 4.34 (m, 1H); 6.25 (s, 1H, Ar-H); 6.88
'(d, J=2.0Hz, 1H); 7.18 (m, 1H); 7.70 (d, 1H, J =3.2 Hz); 7.89 (m, 1H); 8.07 (m, 1H).
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(Comns & Mantlo (1985) J. Org. Chem 50:4410-4411) (4.9 g, 31.6 mmol) in
DVE (20 nL). Stir the mxture at OC for 21r and warmto room
tenperature. Filter, concentrate the filtrate, and dilute the residue
with ether. Filter and concentrate the filtrate. Distil the residue (bp
75-80C at imm Hg) to afford the title conpound as a light oil. 78 2.

6- (4-(6-(2-1sopropyl pyridin-4 yI) 2-(2-nmethyl pyrrolidin-1

yI)pyrlnldln 4 y1] piperazin-| )-5anethyl -nicotinic acid ethyl ester
yN N N K N&-{6¢ %ora-‘fprk'eew@wy -Bifdrefgbmard igint Indkpygigidin-# ol piegrepind- 2- B
step 7, 6-{4-}bsaihgcridn{3d!
nethylpyrrolidin-I-yI]-piperazin-I-yI)-5-mEthyI-nicotinic aci d et hyl

ester is reacted with 2- isopropyl-4-trinpethyl stannanyl -pyridine to give
the title conpound. D.
4-{6-(3-chl oro-4-fluoro-phenyl)-4-[4-(3- fl uoronet hyl -pyridin-2-vl)-oiv
erazin-1-vll-pyridin- 2-yl)-norpholine 1. 2 chl or o- 6- nor phol i no-4 vyl
pyridin-4 ylamine NH2 C N N GO St|r|a ol ut i on of

4- am no- 2, 6-di chl oropyridine (3.3 ine (15 nmL) for 4 h at
150C, concentrate partition bet \JUZO andLEyYOAc, dry over Na2SO4, and
concentrate under vacuum Puriff yTby~fl ash chronatography (2:3
hexanes/ Et OAc) to give the tjgfeslonmpound. 2. 2- (3 chl oro- 4-Jhuoro

phenyl ) - 6-nor phol i no-4 yl pyridin- | am ne N H2N N To a
de- gassed m xTu# eodsd sglutiey é’?@‘lf 6[‘{%ﬂ%ﬁﬂ@ﬁ#rfbﬁwwl)aﬁwwéfﬂywldlﬂ4 87

l 1 - 1 (] l
. 2 K T o B e I onS) &
(0.23, O, LRI AR ERNN ol g £ e m, FoQ i & BCefor %%F'Iﬂact
wheh Bt OB B % O embl?rmﬁg g@g@gw@ﬁg UBEPLo G WatiBbra AL a3 3 1Y

flash chronma ograp y give t fe conpound 79

3. 4-[ 4- brdowxiad -w(it-BeRher o ash Jwily bringhdisithe) SGM!OP dNwSQy!| yndnepneshisits peder F

reduced pressure. Purify the residue by flash column chromatography eluting with EtOAc:hexanes

(1:1) to afford the title compound.

5. [2-(6-{4-[6-(3-Chloro-4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl}-pyrimidin-4-yl]-piperazin-

1-yl}-5-methyl-pyridin-3-yloxy)-ethyl]-dimethyl-amine
F
cl

To a cooled mixture of (2-chloro-ethyl}-dimethyl-amine hydrochloride (116 mg, 0.81
mmol) in DMF, add Cs,CO; (526 mg, 1.62 mmol) and stir at 0°C for 30 min. Add 6-{4-[6-(3-
chloro-4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-piperazin-1-yl}-5-methyl-
pyridin-3-ol (78 mg, 0.16 mmol) and Nal (29 mg, 0.16 mmol). Stir the mixture at room
temperature for 1 h and then for 2 h at 45°C. Partition between EtOAc and water. Wash with
brine, dry the solution (Na;SQ4), and concentrate under reduced pressure. Pilriﬁ( the residue by
flash column chromatography eluting with DCM:MeOH:NH,OH (90:10:1) to afford the title
compound. 'H NMR (300 MHz, CDCL): §1.29 (t, 3H, J = 6.3 Hz, CH:); 1.69 (m, 1H, CH,CH,);
1.91 (m, 1H, CH,CH,); 2.05 (m, 2H, CH,CH;); 2.32 (s, 3H, Ar-CH;); 2.33 (s, 61, N(CH,},); 2.71
{, I=5.7 Hz, 2H); 3.13 (m, 4H); 3.64 (m, 4H); 3.80 (m, 4H); 4.06 (t, ] = 5.7 Hz, 2H); 4.34 (m,
1H); 6.25 (s, 1H, Ar-H); 7.10 (d, ] =2.7 Hz, 1H); 7.18 (m, 1H); 7.89 (m, 2H); 8.04 (m, 1H).
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Cl ~N6r I oN'") ~0 To an ice cooled solution of

2- (3-chl oro-4-fl uoro-phenyl)-6-norphol i no-4-yl-pyridin-4- ylam ne (250
ng, 0.81 tnnol) in 75% H2S04 (10 nli) add dropw se a solution of NaNO2 (56
ng, 0.81 mmol) in 3 nL H2O Stir the mxture 30 mn at 0C. Add CuBr (135
ng, 0.93 mmol) and 48% HBr (2 nlL). Stir the mxture 15 mn at OC then 30
mn at 60C. Cool to roomtenperature, neutralize to pH 8, extract with
Et OAc, dry over Na2SO4, and concentrate under vacuum Purify by flash
chrorratorah (3 1 hexanes/ E]t OAC) to gl ve the t|tIe corrpound | 4.

pyri di n-4

y1lJ pi pern%hmcgc,d/éta egaércotl ni ¢ aci d et hyI ester F CI 'N- C~ LO EtO .
NO To a Ele gasseEi m xt ur e of

4-{4- bronD 3-.chl.o Iuor yr|d|n 2y1}- morpholine (50 nyg,
0.135 46‘ c@?f’l"@ré’"@% ’%'ﬂ?@é{”dff{)cou nic acid ethyl ester (0.162
nmbl ) , and IM (THF) t-BulK (0 162 ), in toluene (3nL) under nitrogen
add Pd2(dba)3 (0.0054 nmol) and BI (0.,0067 Mol ). Stir the m xture at
80C for 16 h, concentrate, extract \Nl/,t\h t OAc. Dry over Na2SO4,
concentrate under vacuum and pur®fy™NyNMr¥parative TLC (3:1

hexanes/ Et OAc) to give the title conmpound” 80 E.

4- (4- (3I Ch: f)r@m‘%olféé MQGﬂidﬂltbf\iw}imidﬁmllﬁ&f( é'otlBi%ﬁdlMﬂlhﬂ{yﬂiobS’MeOHr(ﬁZﬂrﬂb}?arM' )-pip
erazin-1-yll - dip- 2- -or;phgl i ne 1. . .

3-di chl of d&”‘? odify 8%-%9{3413&%% spﬂ%gdmrb; %V'rtf’&%é“d add dymethylpygiolidine (12 g

de- gassed. ¥ wblyirdeopaise 3-Icdn st @ foofnl mmp@ahe gt DO hoNFiltera 6ff dhe Exked¥Tsodidm4 4

mmol )), 4- 6- di hI oro ridine (Jal k (1959) Roca.
Cheel )" 3 5iesmoSi 341 Gisinyecyelied e Piity by kst B5FomeRa R e
DVE (4 nisp:1upekses: BrOAL dopeensiag cb ool kREim3y: BtOAB, 10 Dovidenhe title cﬁhpuundimeamimet ure
at 80Cfor 6 h, concentrate, extract with EtQAc. Dry over Na2SO4,
concentraf’é under vacuum and purify by preparative TLC (9:1
hexanes/ Et OAc) to give the title conpound. 2.4- 36 chl oro-4-(3-chloro-4

fl uoro pHendOybrema- 3-@334@127)151411!1 2y pibeeizingd -carboxylic acid tert-butyl ester

Saa

Br I/N

Heat a solution of 2,5-dibromo-3-methyl-pyridine (Chontech Inc.) (12.6 g, 50.3 mmol),
piperazine-1-carboxylic acid fert-butyl ester (11.7 g, 62.9 mmol) and DIEA (13.3 g, 102.0 mmol)
in DMA at 130°C for 36 h. Partition the dark brown reaction mixture between water and EtOAc.
Wash the EtOAc layer with water (1x) and brine (1x), dry (Na;SO4) and concentrate under
reduced pressure to give the crude product. Purify by flash chromatography, eluting with 9:1

hexanes:EtOAc, increasing to 3:1 hexanes:EtOAc to provide the title compound as a solid.

3. 4-(5-Cyano-3-methyl-pyridin-2-yl)-piperazine-1-carboxylic acid tert-butyl ester

’ 0

I/\N’U\Ok
S1he
ne N

Heat a solution of 4-(5-bromo-3-methyl-pyridin-2-yl)-piperazine-1-carboxylic acid fers-
butyl ester (5.0 g, 14.0 mmol), Zn(CN), (989 mg, 8.4 mmol) and Pd(PPhs)s (970 mg, 0.84 mmol),
in dry DMF (50 mL}) at 80°C for 16 h under nitrogen in a sealed tube. Partition the reaction
., mixture between water and EtOAc. Wash the EtOAc layer with water (1x) and brine (1x), dry
(Na,S0,) and concentrate under reduced pressure to give the title compound, and use immediately

for the next reaction.
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F d Ad NN ~"O Stir a solution of

2, 6-di chl oro-4-(3-chloro-4-fl uoro-phenyl)-pyridine (100 ng) in norpholine
(2 m)3 h at 80C, concentrate, partition between H20 and Et CAc, dry over
Na2SO4, and concentrate under vacuum Purify by preparative TLC (3:1
hexanes/ Et QAc) to give the title conpound. 3.

5-Chl oro-6-(4-[4- (3 chl oro-4- luoro phenyl)-6-norpholin-4 yl pyridin-2
ylj piperazin-1 - nicotinic acid ethyl ester FCI C NNLO EtO L . N
0 81 To 4 %@efgh’séwrﬂﬁ'%tludﬂicmnic acid

4-[6-chl oro- 4- (3-chl or o-4-f | uor o- phenyl )I/pw i di n-2-yl]- norpholine (50
nmg, 0.153 mmol)), 5-chl oro-6-piperazin- nicotinic acid ethyl ester
(0.183 mol), and 1M (THF) t-BuCK 0\ rrm)l) in toluene (3nL) under
nitrogen add Pd2(dba)3 (0.006 'Hd BI NAP (0.008 nmol ). Stir the

m xture at 80C for 16 h, concentrge, and extract with EtOAc. Dry over
Na2SO4, conce guum T 1

N ot B OAC?&%@& ?r}n\k/ﬁg!r‘éﬁ; Eyqng -m%/l B;'w‘rr_dufi’ yBYipRLARRT AbdSid bl P

(6-{ 4- [ 6b\tal-eleutr ) thh@npder)trazbd(fml((n) mht ey btitgy raowl terdpanatire Jor)S- ipiprar mitdi n- 4-y
1]1-3- (R . [ y t 1.
4-[2- Chl gllggotu%)ﬂ(s Z[lgﬁag gerrage%l ﬂlgxgl‘h%/a% Ige%l%h gﬂge agyﬁdcdfo 43bR t%g@ﬁfg tflec m%lréj

pi per azi Héuritﬂwhbtb%ymd@&m te Sdléﬁﬂneﬁwi @hplpergxml-ﬂ NOtINCR@ﬁ >rOUN J ~I(

O Heat a mixture of 2,4-dichloro-6-(4-fluoro-phenyl)-pyrimdine (2.8 g,
11.52 rm13|jLMe,ﬁyl(@q);ermtyy)Jg_nng&yép@,fémpar boxylic acid tert-butyl ester

(2.42 g, 12 , and 'K2C03 (3.2 g, 23(.Q nmmol) in DMVA at 60C for 16
h. Dilute with water, extract with Et N8 wash with brine. Dry the
organi c | ayer (Na2804) and concentra reduced pressure. Purify the
residue by flash colum eluting gu OAC Hexanes (1:4) to afford the

title conpound as a white solid. 2
4-16-(4-Fluoropl zenyl)-2-(2-(R) mehyl}'f)rrolldln yl ) pyrimdin-4
yl J-3- (R) - met ngthppq@)mlzqm@(igbwdmoﬁw 0@ il andchubblp int FIC1 (g3 foe 10 min,

then heat at 60°C in a sealed tube for 16 h. Evaporate the mixture, add 1M NaOH (100 mL), and
extract with EtOAc (3 x 50 mL). Dry (Na,SO;) and evaporate to furnish the title compound as a

tan otl.

6. 6-{4-[6-chloro-2-(2-methylpyrrolidin-1-yl]-piperazin-1-yl}-5-methyl-nicotinic acid ethyl ester

cl
Z N
N NN
SO
oA
0

Heat a mixture of 5-methyl-6-piperazine-1-yl-nicotinic acid ethyl ester (2.0 g, 8.0
mmol), 4,6-dichloro-2-(2-methyl-pyrrolidin-1-yl)pyrimidine (1.9 g, 8.2 mmol), and sodium
bicarbonate (1.4 g, 16.0 mmol) in EtOH (50 mL) for 16 h. Evaporate the mixture and place
directly on a silica gel column. Elute with 3:1 hexanes:EtOAc to give the title compound as a

white foamy solid.
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F SCNN/OQUNJ [/~ 0 Heat a m xture of

4-[ 2-chl oro-6-(4-fluoro-phenyl)-pyrimdin-4-yl]-3-(R)-nethyl-

pi perazi ne-|-carboxylic acid tert-butyl ester (5.0 g, 12.3 mol),

2- (R -nmethyl -pyrrolidine hydrobromde (Nijhuis et. al. (1989) J. Og.

Chem 54:216-220) (3.0 g, 16.0 mmol ), and K2C3 (5.2 g, 37.8 mol) in

DVA at 120C for 16 h. Dilute with water, extract with Et QAc, and wash

with brine. t he organic | ayer (Na2804) and concentrate under reduced

pressure’- I5tM¢tz 6t{id2-methylpyrsalidivel -y 6-pir s -glatyeimidired-u virgragiet I 1vl)-

Et CAc- He%@m&&y%m&rafford the title conmpound as a white solid. 3.

4- (4- Fl uorophenyl )-6-(2-(R)-nethyl pi perazgy-l yl)-2-(2-(R)-nethyl

pyrrolldlnlyl) pyrimdine F NN HNJI r
4-[6-(4-fluoro-phenyl)-2-(2-(R)-nethyl-py idin-1-yl)-pyrimdin-4-yl]-3
-(R) - nethyl -piperazine-l-carboxylic acid tjert-butyl ester (4.5 g, 9.88

mmol ) in 4M HCl -di oxane (50 nl) for 40 n. NConcentrate and partition

bet ween Et OAc and sat. NaHCO3. Dry th ayer (Na2sO™4) and
concentrate under reduced pressuqut y| el n'wltle conmpond. 4.
4-[4-(5-brorm-3-rrethy|-pyridin-2]y 27(R) hyl piperazin-I|-ylJ-6-(4
fluoro phenyl)-2-(2- (R nelzﬁgﬁpj:p;l(olldln 1 yl)pyrimdin FN N, Br
| i N Heat a m xture of 0

4- (4-fluoro-phenyl)-6-(2-(R)-nmethyl - |pera2|n1ylg 2(2(R) met hyl -
pyrrolidin-1- ;ﬂpa)t YA dif rf- %%I@thtj’*z' -meshyigygolidin-1-yl}-piperazin-1-yl}-5-methyl-:

2, 5- di br QRBrin AN es@a\‘gc Infg€0. 63\%1)%1-rﬂ-blﬂﬁsmﬁ?ig&ﬁdmﬂ@fk i EA ekt Pand D

1.69 mmol) in DVA at 13 for 96 wat er, extract ~ wth
Et OAc, amdEREMH3InED- Brmelkin teepe {ifanloatHATE for 4§ br Letnaglsompmdpmperature,

concent r g d.mﬁ@éatarlﬁg 'Aﬁaeﬂid vJ%Fe? &‘iﬁlﬁ ekt \fviYh Et@%cr(?i iIﬁ'H&R Rity Naﬁ@}) @ um

chr omat ogr aphy Hexanes title

conmpound ea@omtemmm@ t@@g iﬂash %@rrstogr(aahsf{(a—l [hexa(ﬂzsﬂfipés}f@ give pure ite compound
phenyl ) - ZHQ\%H( drgtmd sPME 9%d QI iH) swd GPMN Moitanam, Mbécénﬁﬂwﬁgﬁ{' -
pi per azi n- i di } cetic acid tert-p P/ I N
2H) 3 81 (mult 4H), 3y75 ('?nult 1H), 341 (¥nut,4H) 2.40 (s, 3H), 2.10 (m, 2H), 1.62 (m, 2H
1.60 (m, 2H).

yl}-5-methyl-nicotinic acid ethyl ester

1. 2-Isopropyl-4-trimethylstannanyl-pyridine
l P

SnMes
To a cold suspension (0°C) of Na (25% in toluene, 10g, 104 mmol) in DME (100 mL) add

a solution of trimethyltin chloride (9.4 g, 47.4 mmol) in DME (20 mL} dropwise. Stir the mixture
at 0°C for 3h followed by addition of the solution of cold (0°C) 4-chloro-2-isopropyl-pyridine
(Comins & Mantlo (1985) J. Org. Chem. 50:4410-4411) (4.9 g, 31.6 mmol) in DME (20 mL). Stir
the mixture at 0°C for 2 h and warm to room temperature. Filter, concentrate the filtrate, and dilute
the residue with ether, Filter and concentrate the filtrate. Distil the residue (bp 75-80°C at 1mm
Hg) to afford the title compound as & light oil,
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NNo" xOi NTo lithiumdicyclohexyl am de add a solution of acetic
acid tert-butyl ester (62 ILL, 0.46 mol) in toluene (2 nL). Stir for 10
mn at roomtenperature, and then add 4-[4-(5-brono- 3-

met hyl - pyri di n-2-yl)-2-(R)-nethyl -pi perazi n-1-yl J- 6- (4-fl uoro- phenyl ) -2-(
2-(R)-nmethyl- pyrrolidin- I-yl)-pyrimdin (200 ng, 0.38 nmol), Pd2(dba)3
(3.5 nmy, 1%9 and P(t-bu)3 (0.8 ny, 1% . De-gas the suspension for 5 mn
and stir for 16 h at roomtenperature. Dilute with EtOQAc, wash with
brine, dry eifngs-Crigroppi-paiimr4-LINaLS0A Nyl pdolRIoRGENbyrakiginunydRsipdreshiced

pressure. Purj si-ng. f | chr omat ogr aphy el uting w th Et OAc- Hexanes
(1:4) to gi vléiﬂT ngth?l?r{r{?}%n%g?@?{hylge:ﬂ%i 6-(4-[6-(4-Fluoro

phenyl)-2-(2-(R)-nethyl pyrrolidin-1 yl)pyrymdin-4-yl]-3-(R)-nmethyl-

pi perazin-1 yl)-5-nethyl pyridin-3 yl)-acgtitx acid FN NNON HOI i N

Stir a solution of

(6-{4-[6-(4-fluoro-phenyl)-2-(2-(R)-nmethyl-pyrrolidin-1-yl)-pyrimdin-4-

yl J- 3- (R) - net hyl - pi perazi n-1-yl } - 5- met hyl ﬁyﬂi di n-3-yl)-acetic acid

tert-butyl ester (210 ng, 0.375 mol N-~of TFA in DM (10 ni) at
;;?’tjti on between Et OAc and

roomtenperature for 16 h. Concentyatge and
sat. NaHCO3. Dry the organic | ayer SH4) d concentrate under

reduced pressure. Purify using chr omat ogr aphy eluting with MeOH DCM
(1:19) to give the title compgund. 84 G '

6- {4- 16- (4- Fl uor o- phenyl )-2-(2-(R) -nmet hyl -pyrrolidin-1|-vl)-pyrimdin-4-yl
| - 3- (R) - met hy Using i regeggure analogpys. tg_thes wupg] in ;S;Pmnif: Add step dr -ghdorerd (%t 1.

6- (4-[6- %mﬁip?%mbﬁwbizaerzziﬁ-?:{(}@-m@iﬁyMoeme reldl it bstof! Py With-#A

yl J-3-(1) -nethyl- piperazin-1_yl)-5-nethyl pyridine-2-carboxylic acid

met hyl esaoerppsrt-f*-trlmmﬁylwnwﬂ-wrme@ giverthe titlecomaowdi uti on (0C) of

6- hydr oxy-5- net hyl - pyri di ne- 2-carboxylic acid nethyl ester (Adantzyk et.
al . (2002) Tetrahedron 1 in CHC13 (15 nL),
add tri B-ubieg -4 Alero-pheny Hporometgylpy spingrazin--ylpwidiny py
TEA (202 200-mérphbligol ). Stir the mixture for I h. Dilute with CHCL3,

wash with sat. NaHCO3, dry the organic |ayer (Na2SO4) and concentrate

under 1 educed ReSsyr S M 15y man e h 4-(4-F1 uoro-phenyl)-6-(2-

------- &

NH,
Jo!
CI” NN
3

Stir a solution of 4-amino-2,6-dichloropyridine (3.3 g) in morpholine (15 mL)- for 4 h at
150°C, concentrate, partition between H,O and EtOAc, dry over Na,SOy, and concentrate under
vacuum. Purify by flash chromatography (2:3 hexanes/EtQAc) to give the title compound.

2. 2-(3-chloro-4-fluoro-phenyl)-6-morpholino-4-yl-pyridin-4-ylamine

E
Cl

N
|

HNT SN

O

To a de-gassed mixture of 3-chloro-4-fluorophenylboronic acid (849 mg, 4.87 mmol), 2-
chloro-6-morpholino-4-yl-pyridin-4-ylamine (800 mg, 3.74 mmol), and 2M K;PO; (7.5 mmol), in
dioxane (15mL) under nitrogen add Pd(PPhs)s (0.23 mmol). Stir the mixture at 30°C for 16 b,
concentrate, extract with EtQOAc. Dry over Na,SO,; concentrate under vacuum, and purify by flash

chromatography (1:1 hexanes/EtOAc) to give the title compound.
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(R) - net hyl - pi perazin-1-yl)-2-(2-(R) -nmethyl-pyrrolidin-1-yl)-pyrimdin
(426 ng, 1.2 mmol) and DIEA (129 ng, 1.0 mmol) in DVA. Heat the m xture
at 100C for 16 h. Dilute with water, extract with EtOAc, and wash with
brine. Dry the organic |ayer (Na2SO4) and concentrate under reduced
pressure. Purify the residue by flash colum eluting wth Et OAc- Hexanes
(1:5) to afford the title conpound. 2. 6-(4-[6-(4-Fluoro

phenyl) - 2-£ 2r &ro-BR3-btbro yioR prdh !‘IM‘L‘I-)Z Sdopprdiinie- 4 y1] - 3- (R) - net hyl -

p{ perazir: -%yl) gl?rret hymﬂg)yrlﬁdl ﬁdg‘% car %xy;ﬁc acid F ~N NND iNO
OH To a solution of 6-{4-[6- (4 fl uorf - phenyl

-2-(2-(R)-nethyl -pyrrolidin-1-yl)- i n- 4-

yl]-3-(R)-nethyl - pi perazin-1-yl}-5- hyl - pyri di ne- 2- car boxyl i ¢ acid

met hyl ester (300 ng, 0.595 nmmol) THF, add water dropwi se until the
cl oudi ness al nost persists. To thi iNture add LiOH H20 (50 ng, 1.2
nmol ). Heat the m xture at 50C for b nd then concentrate under 85
reduced pressure. Add a small an®int“ofNwaljer to the residue. Adjust the
final pHto 6 and collect the off- whlté\sﬁlld via filtration. Wash the
solid with water and dry to afford the title co - et hv| -

pi per azi n- | - vip 28 1ofegoRlp sglqud?fn%? h&ﬂé%élaeempbe n@%ﬂ%{ﬂ@&@*fﬂl RN N)
N O NH2 gﬁmﬁleiﬁoliﬁg,omlﬂfmol) in 75% H2304 (10 mL add dropwxseasolutlon of NaNOz (56 mg,

6-{4-[6-(4-fl ugro-phenyl) D 1-yl yrrm di n-4-
Vi1~ 3- ( R Bheviehio gimai | St fheym}msewemwroaﬁ o A e bl Ry (54
ng, 0. 142897 }2 i), sﬂ%@qﬁte@mﬂt Oﬁd“ih%3Ujr§m(a?’6(ﬁ€lub¥ﬁ|t@%§;)texﬁﬂ}$nﬂ-e drop

of DMF. Stir the soI ution room_ tenperature, concentrate, and
di ssol veneyalizene p%&ofmﬁém@(ﬁtgw,m ?\wr HreSPe éﬂ%‘&iﬂFF““ﬁSé‘gdeNP@u“ft‘h me@h t he

sol utiong§ ﬂﬁsh %ﬁomtegmﬁ@% 5 hdxbndsBIOA0) B e thORcbRpRE@Eat ure. Wash with
water. Dry the solution (Na2SO4) and concentrate under reduced pressure.

(9 1)t oat (50 BB MR &7 rfg@mkg@v@f‘% R L R
5- Chl or onivefric dcblegf3i &k or 0- 4- f | uor o- pheny] ) - pvri m di n-4-yl | -3- (R) - net hyl -

pi perazin- |-yl}- nicotinic acid ethyl esker 1. 5-Chloro-6-(3-(R)-nethyl
pi perazin-1 yl)-nicotinic acid ethyl est @ (" NH

B
Gl NN
LN e
sto_ NN

To a de-gassed mixture of 4-{4-bromo-6-(3-chloro-4-fluoro-phenyl)-pyridin-2yl}-
morpholine (50 mg, 0.135 mmol), 5-chloro-6-piperazin-1-yl-nicotinic acid ethy! ester (0.162
mmol), and IM (THF) #BuOK (0.162 mmol), in toluenre (3mL) under nitrogen add Pd,(dba)
(0.0054 mmol) and BINAP (0.0067 nﬁnol). Stir the mixture at 80°C for 16 h, concenirate, extract
with EtOAc. Dry over NaySO,, concentrate under vacuum, and purify by preparative TLC (3:1
hexanes/EtOAc) to give the title compound.
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~ N EtOIl NO Heat a solution of (R)-2-nethyl-piperazine (0.07 nol),
5,6-dichloro-nicotinic acid ethyl ester (TCl Anerica) (10.1 g, 0.046
nol ) and potassium carbonate (31.7 g, 0.23 nol) in DVA at 110C for 48 h.
Cool the solution, and partition between Et OAc and brine. Separate the
| ayers and extract the aqueous portion with EtQAc (Ix). Wash the
combi ned organic layers with 10% NaCH (4x), dry (Na2804) and
concentrate, ed Jre tqQ give an o Ig ystallizes on
st andi no&: OrQ " Q6 x n,ﬂa' omethyloxridin-2- |
yl)-3(R)2 ggtmcrgg{_iohm erazin-1 yI] nicotinic acid ethyl ester 86 CI ~N Cl
~N N & NEO O Heat a solution of
5- chloro l nicotinic acid ethyl ester (338
ng, 1.2 m%b#‘?c’&‘%)’é% o‘%ﬁ{/r ;’J’Zl %’(’%79 ng, 1.2 mmol) and pot assium
carbonate (328 ng, 2.4 mmol) in DVA At 80C for 16 h. Partition between
Et OAc and brine then separate |ayers.~gndl wash the organic |ayer t4h 10%
NaOH (3x) followed by brine. Dry ( -@u and concentrate under reduced
pressure to give the title conpound. §.
5-Chl oro-6-(4-[6-(3-chloro-4-fluoro pienyl) pyrimdin-4 ylJ-3-(1()-nethyl
pi perazin-1 yl}- nicotinic acid.ethyl dster FC NC (NN L N EtO I
i N O Bubble nitrogen through a 't lreCof

5-chl oro- 6- [ 41 @d&@ds%%&eﬁw dﬂsCHhMro‘lrt-ﬂb&mp%er(yﬁ)oromc acid (77 mg, 0.44 mmol)), 4-
met hyl - plperazm ]-nicatinic aci ester’ %Hﬁ rrgk(%b rrrml)
3-chi or oP f&m°1245cﬂé?*%%é¥f§ﬂﬂrﬁcﬂfﬂﬂﬁ %Pdanflzak (@@)r&j’“ §-Perr. 13923 me( d
aqueous, mmbf, &@LaM angcEd(0Bhadndl), (lsa)wmm ofL.) Qi dérmitirggeh a4l PACPRRY; (D026
lQ mn. Heat the mixture to 80C for under a_nitrogen atnosphere.
Cool t heMPRt Sk th weixtyzerat BPICHAr b@bw@éﬁ?ﬂfmtmtmahw%ét%c Wf"%‘l‘@%ﬂ%@d) the

organi ¢ cdneeﬁeate aa&: GRRGR NI PRy WY ARdpara@RULIRT (9T Rkaies/B1d2) Yd ghditht ge Cr ude
product. Puri G% he residue with preparative plate chromatography (2 x
g 4

2mm t hi cKMRgeR 0% Et OAc/ hexanes as the eluent to afford the title
conpound as a foam "H NMR (400 MHz, CDC13): 61.38 (m 6H, 2 x CH3), 3.16

2. 4-[6-chloro-4-(3-chloro-4-fluoro-phenyl)-pyridin-2-ylj-morpholine
F

Cl

| %
NN
L_o
Stir a solution of 2,6-dichloro-4-(3-chloro-4-fluoro-phenyl)-pyridine (100 mg) in
morpholine (2 mL)3 h at 80°C, concentrate, partition between H,O and EtOAc, dry over Na,SO,,

and concentrate under vacuum, Purify by preparative TLC (3:1 hexanes/EtOAc) to give the title

compound.

3. 5-Chloro—6-{4-[4-(3-chloro—l4-ﬂuaro-phenyl)-6-morpholin-4-yi-pyridz’n-2-yU-piperazin—1~y1}-

nicotinic acid ethyl ester

F
cl
I R
! N7 NN
N e
g0 AN
0
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(m 1H), 3.31 (dd, IH, J = 11Hz), 3.51 (m 1H), 4.12 (d, 1H J = 12.8),
4.21 (d, 1H, J = 13 Hz), 4.39 (m 3H), 4.77 (Br s, 1H), 6,82 (s, 1H),
7.25 (m 1H), 7.89° (m 1H), 8.07 (d, 1H J =7 Hz), 8.18 (s, 1H), 8.71
(s, 1H), 8.79 (s, 1H. 87 J. 1'-[6-(3-Chloro-4-fluoro-phenyl)-2-(4 rp }lo
pi perazin-1 -Yl)-pyrimdin-4-yil-3-nmethyl-5-nitro-

1',2",3,4,5 .6 -hexahydro-[2 4'| bi pyridiny[ 1.

4- [2 Chl or o- 616 32 CHL-@fs@d4 mikiRr Qph T n: i =
pi per azi ne- 1- carabox |S aci d te(r?)fp-@%mmmé‘sdt g}l% fﬁmxéph y}pﬁnﬁgéyl} ~0TN

10 To am?mbtﬂeneeﬁ%fmgz 0456 i remelhy é—ct#m(o:#*mﬂr@rrbbul-mqoaw @P‘Hh&‘éml“’)‘tﬂp@rw% di ne
(0.12 nmolpmednend MaHEEB) (BudiR (@1133%5%8}3 IHQ&l)Jenb Qsﬁmdaﬂ aif en add pd,(dba),

pi pera2|ne I-carbo lic acid tert-b ester go 013 mol). Renove the

i ce bat h & amel) ang B {0 Q8 sermel). u$t¢r tf‘?)Fm’EEWJ gt SEErfee haf@cqyﬁﬁérand

reduced RLBISWIEEIORE. DA dvel NGSOL BindGaRRe BhdP\CacRE aRE bty biPhrépddiQe PLOANI C

llayer (Na2SO4) and = concentrate under reduced pressure to give the title

corrpound(3 éhexﬂlGE@tQ@JGﬁ‘Y?rtBetﬁlefeFtEForo phenyl)-2-(4 propyl piperazin-1 yl)

pyr| mdin-4 ylJ piperazine-I- carboxylic acid tert-butyl ester F C SIN
\ NJ / -

car boxyli exagih-a- le:r-mcth t 1diﬁst ac t%a& dg, 5 9 rmDI) N-propyl pi pera2| ne
(5.9 mmol) and DIEA (11.7 mol) in DVA at 100C for 16 h. Cool, partition

bet ween 0% | di tj.onal
NaCH sol l]JJt i on q?'l rg%ﬁ?ﬁﬁéj%mrdydmﬁﬁm’@éye]r%}%é g@l}fﬁ% e\(,:\fo%]‘}(;:]]é fwg under
reduced presstfrfebuo’besaefford the title conpound. 3. 4-(3-Chloro- 4 fl uoro

phenyl )-6 piperazin-1 yl-2-(4 propyl pipefazin-1yl) pyrinmidine F C ~N
~N NXNTh  HN J N

=N

L

N™ N7 G
>ro\n,N\)
0
Heat a mixture of 2,4-dichloro-6-(4-fluoro-pheny!)-pyrimidine (2.8 g, 11.52 mmol), 3-(R)-
methyl-piperazine-1-carboxylic acid tert-buty] ester (2.42 g, 12.1 mmol), and K,CO; (3.2 g, 23.0
mmol) in DMA at 60°C for 16 h. Dilute with water, extract with EtOAc, and wash with brine.

Dry the organic layer (Na;SO4) and concenirate under reduced pressure, Purify the residue by

flash column eluting with EtOAc-Hexanes (1:4) to afford the title compound as a white solid.

2. 4-{6-(4-Fluoro-phenyl)-2-(2-(R)-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-3-(R)-methyl-

piperazine-1-carboxylic acid tert-butyl ester
F

)
Sape
O N
>
0

Heat a mixture of 4-[2-chloro-6-(4-flucro-phenyl)}-pyrimidin-4-yl]-3-(R)-methyl-
piperazine-1-carboxylic acid tert-butyl ester (5.0 g, 12.3 mmol), 2-(R)-methyl-pyrrolidine
hydrobromide (Nijhuis et. al. (1989) J. Org. Chem. 54:216-220) (3.0 g, 16.0 mmol), and K;CO;
(52 g,37.8 mmol) in DMA at 120°C for 16 h. Dilute with water, extract with EtOAc, and wash

with brine. Dry the organic layer (Na;SOy) and concentrate under reduced pressure. Purify the
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88 Di ssol ve 4-[6-(3-chl oro-4-fluoro-phenyl)-2-(4-propyl -pi perazin- |
-yl)-pyrimdin-4-yl]- piperazine-1-carboxylic acid tert-butyl ester (2.0
g) in dioxane and then add a 4M solution of HCl in dioxane (15 nL).
After the formation of precipitate stir the suspension vigorously for 2
h. Collect the solid and wash with ether and then freebase the materi al
by partitioning bet ween 10% thH solution and DCM Separate the organic

lofa ]Ye\r,\,hl t e%gdgpg)gﬁﬂgﬁ%lﬁmdf@?@&%q Htﬁxa{t?s war%btoq tt"i% tth% %%grpunhl Qﬁd a \% te

pi perazi melid. yl ) pyrimdin-4 yIj-3 met hyl -5-nitro- 1;2;3;4;5;

6' - hexahydro-[ 2, 4Jbi pyridinyl F CI  ~NI ~N NN) N J ~hk/\ & N 02N Heat a
mxture of 4 £4-F1uoro-pheny #' -6-(2- (R)—methyl-pzperazm- —yl{ -2- (2—()%)-methyl p}n’rol:dm- -

4- (3-chl oro- r enyl ) - 6- pi péerazi n- 4-propyl - pi perazi n-1

yl)- pyrinidinPFgﬁgmﬁg 0.72 mmol), 2- cploro 3- nethyl 5-ni tro-pyridine
(149 ng, 0.86 mml) and D EA (186 ng,11.44 mol) in DMA (4 nL) for 16
hat 110C. Cool, partition between 109 OH and Et OAc and wash the
organic layer with additional NaOH s ion (3 x). Dry the organic |ayer
(Na2SO4) and concentrate under reduced|pressure to afford the title
conpound K. =

N
-Chl oro-4-f6-(4-fluoro- phenyfl éf&; t hyl - mor phol i n-4-yl)-pyrim di
n 4-yl|-3-nethyl- 3.4.5, 6- tetra d -2 1.21bi pvrazi nyl -5 -carboxylic
acid 1. 4-[4-(4-Fluw ophenyl)- met hyl pi perazin-1 yl) pyrirnidin 2

ylj-3-nethyl - phoI “Ef%‘ f.’l\ﬁorﬂ:ﬂ\?@wg 2_@%%%?%“@1&@1%0%% ot a% g Ry.epar ed

usi ng (R)-3- net yInDr G roce |'ogous to
that u sedﬂ&ﬂﬁ’ﬂ-plpﬁg?lr’gr]qudqﬁwhcmqlddﬁﬂ-butyl ester (4.5 g, 9.88 mmol) in 4M HCl-dioxane (50

4-(4-flugg fperin) 'C@n&egfrﬁ@WﬁmﬂioQ%Et@%énr!EtOAc and sat NaHCO; Dry the organic
rrolidin-1-yl)-pyrim anpl e 2F step 89 2.

1 yl)-2- 2 net h

- Ami no ‘9‘35@‘iﬁi%iﬂlﬁ"é“[“ﬁ‘mf"ﬁtei"i“l‘i‘b’ieéucﬁﬁ@ﬁ?l“)ﬂf’zﬂfléﬂ’@FQﬂ? SGRACRY | - o phol i n- 4
yI) pyrimdin-4 y1J-3- nethyl-3, 4, 5, 6-tetrahydro-2H[1, 2
Jbi pyT azidny| 4Bl (Sciash X ikihgl-pRauis- 298t SR meayiQiipeFazN-1-)-6 X figorNBhengipo-2-Me0” N

0 N2 (R)-methyl-pyrrolidin-1-yl)-pyrimidine

F

[
-

1L,
® "
Br 2N

Heat a mixture of 4-(4-fluoro-phenyl)-6-(2- (R)-meﬂtyl«ptperazm- -y1)-2-(2-(R)-methy}-
pyrrolidin-1-yl)-pyrimidine (400 mg, 1.13 mmol), 2,5- dibromo-3-methyl-pyrldme (367 mg, 1.46
mmol), and DIEA (218 mg, 1.69 mmol) in DMA at 135°C for 96 h. Dilute with water, extract
with EtOAc, and wash with brine. Dry the organic layer (Na,SO,) and concentrate under reduced
pressure. Purify the residue by flash column chromatography eluting with EtOAc-Hexanes (1:10)

to afford the title compound as a white solid.
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Heat a m xture of
4-[4-(4-fluoro-phenyl)-6-(2-nethyl-piperazin-1-yl)-pyrimdin-2-yl]-3-

(R) -met hyl -norpholine with 1.1 equival ents of

3-am n6-5, 6-di chl or o- pyrazi ne-2-carboxylic acid nethyl ester (Cragoe et.
al. J. Med. Chem, 1967, 10, 66-75) in isopropanol at 85C for 12 h.
Concentrate the m'xture under reduced pressure, and then partition

bet ween 10% g—( Et OAc. Dry the organic |ayer

concent rat e ul§dé® {eﬁ@ é’e?"fi%ésé%@ G -\’l’éﬂl{dﬁ’e"lff’ﬂ@"d'édgﬁoﬁ%"’e@’l'

6' - Brono- 3' - Ghipedszor Lyl-B-neBhyl-pyvidines-phedayd c)cfd?:er(:au@ﬂ)stefret hyl - nor phol i n- 4yl)
pyrirnidin-4-y1J- 3-
nmet hyl - 3, 4, 5, 6-tetrahydro-2H[ 1, 2] bi pyrazjinayl -5' -carboxylic acid nethyl
ester F -N N, NJ GWLON MO L1 NO Br acooled(SC) and wel |
stirred mxture of 6'-am no-3'-chloro-4-[6-f4-fl uoro-phenyl) -

2-(3-(R) - et hyl - nor phol i n-4-yl)-pyrim din- I] 3 nmet hyl -3, 4,5, 6-tetrahyd
ro-2H [1,2']bipyrazinyl -5 -carboxylic Yacifl %Et h ester (10 g) in 48%

HBr (75 mL) and glacial acetic aci 8 a solution (16 nL) of
bromne in acetic acid (6:1) qver r\yéd of mn. To this mxture
add a solution of NaNC2 (8/3g) il er (18 nl) while maintaining the
tenperature bel ow 8C. Aftero dition is conplete, stir the m xture

for 30 min ark lithem desbhay! ankide a)docoktiohefomtivacidyerativyingted 68 nd 046 30%
NAHOC3. M Plol e LIVALS A 1y AR o il el A Bl 80 A Ebiopago! 20%

NaOH an n extra organi ¢ extract
NH4OH, dmyhxlfnae‘QM)yl)aaa@)@vﬂwempqrmrel—Mﬂrééﬁi ﬂu@emh@dl)ﬁr(éﬁhnehxlo gi ve the

title cogmum 1-yDSbyfimidine (G mg,wsnﬁ]ﬁo()%fzchbw 8.5 ;e %) and)P(r-bu» (03 mg,

phenyl) 3-mét ’hyl - nor phol 1'n m din-4
6-tetrah @} 2epgas [he, sgspsrmomra?zmwp elrfealﬁe@kmomderazqreumepﬂw with QA

a NI Wasﬂx Nith thibé, rd%”i)he mc l-ayerl\éNa2@O§tdnfl choSRlatélun@d Quced pressure. Purify
6' - br omo- 3' - chl or o- -(4-f uorogg)henyl) 2- (3- (R~ net hyl - nor phol i n- 4-

yl)-pyri vﬁue.ﬂas}whwqatoemetmﬂg ith B4 Hexphes ljtirip siypehp title éster.

1, 2' ] bi pyrazinyl -5'-carboxylic acid nethyl ester (3 g) in 100 nL of THE
wi th 5% pal | a@i{mxam‘maro@dmy()QQQ-(metWrolﬂiznaa-ymp)pre-4@U-3-(my-dzemgen gas
for several ]t h celite and concentrate under
reduced pregpa}%r%zm')ﬁﬁl?? e?@ﬁpy??ﬁ "#y %PJ&% tween sat urat ed NaHCO3

solution and EtQAc. Dry (Na2SO4) the orgahi c | ayer and concentrate under
reduced pressure. Purify using flash col chr omat ogr aphy

&P

Stir a solution of {6-{4-[6-(4-fluoro-phenyl)-2-(2- (R)-methyl-pyrrohdm- -yl)-pyrimidin-4-

345

y1}-3-(R)-methyl-piperazin-1-yl}-5-methyl-pyridin-3-yl)-acetic acid rtert-butyl ester (210 mg,
0.375 mmol) and 1 mL of TFA in DCM (10 mL) at room temperature for 16 h. Concentrate and
partition between EtOAc and sat. NaHCO;. Dry the organic layer (Na;SOy) and concentrate under
reduced pressure. Purify using flash chromatography eluting with MeOH-DCM (1:19) to give the

title compound.
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eluting with a gradi ent Et OAc/ hexanes solvent systemto give the title
conpound. 5. 3'-Chloro-4-[6-(4 fuuoro phenyl)-2-(3-neth)ll-norpholin-4
yl)pyrimdin-4 ylJ-3-)?)-methyl- 3, 4, 5, 6-tetrahydro-2H][1,2

Jbi pyrazinyl-S -carboxylic acid FNI d NNN N, ~0 HO 1 NO Stir a
sol ution of

3'-chloro-4-[6-(4-fl uoro- phenyl) 2-(3-(R) - et hyl - nor phol i n-4-yl) -
pyrimdin-4-yl]- 3 rrethyl 56tetrahydro 2H-[12]b|pyra2|nyl 5'-carbo
xylic aclQ : BEL2 23 ali i INACNE-3-(RY-1e

Et OH (ZOE%Z@Q %:[}Opﬁibmﬂ%ﬁﬂﬁg_gkﬁbéﬁ[w Qcﬁi h. Bri ng the m xture to pH 4
wth 6 N and extract the solution wwth EtOAc. Dry the organic |ayer
(Na2SO4) and concentrate under reduced pressure to give the title
conmpoundd. 91 L&-{4-[6-(4-Fluoro-phenyl)-2-(2-(R)-methyl-pyrrolidin-1 -yI)-pyrzmtdm-4-yI]~3 (R)-methyi-
2-{4-[6-(3-Ch 1§ b U0 t hyil d|nI-vI)pyr|md|n4
-yl | -pi perazi JHB i }yk}%oﬁzg}%{?gﬂy‘}"k Z(Z:szrg%o I‘?}g'aﬁl a%n de 1.

2-(4-[6-(3-Chl oro- 4 Jl uor ophenyl)-2-(2-nethy pyrrolidin- 1 yl) pyrimdin-4
y1J piperazin-1- yl)-5-bronopyrimdine NINN NYN) N Br Heat a
sol ution of 5-brono-2-chloropyrimdine ncaster Chem cals, 565 np),

4- ( 3-

chl oro- 4-fl uorophenyl ) -2-(2- met hyl pyrr
idin (1000 ng), DEA (500 ng) and B
nitrogen. Dilute with EtOAc (1

ti n-1-yl)-6-pi perazin-1-yl-pyrim

A at 110C for 3 h under

n S i h water (3 x 10 nL), dry

(Na2SO™4), and evaporate. Puri 'l ica #el” chromat ography, eluting

with 1:1 hexanes: EtOAc to pro¥dms the title conpound. 2.

2-(4-[6-(3-Chl oro-4 fluorophenyjl )-2-(2-nmethylpyrrolidin-1 yl) :

pyri mdin-4-yl1l] piperazin-1 yb¥=~opyrimdine-5-carbonitrile FCI NI N

NYNJ \N H2N . %, a cold solution (0°C) of 6-hydroxy-5-methyl-pyridine-2-carboxylic acid methy! ester
(Adamczyk et. al. (2002) Tetrahedron 58:6951-6963) (167 mg, 1.0 mmol) in CHCI; (15 mL), add
trifluoroacetic anhydride (423 mg, 1.5 mmol) dropwise followed by TEA (202 mg, 2.0 mmol).
Stir the mixture for 1 h. Dilute with CHCl;, wash with sat. NaHCO;, dry the organic layer
(N2,50,) and concentrate under reduced pressure. Mix the residue with 4-(4-fluoro-phenyl)-6-(2-
(R)-methyl-piperazin-1-yl}-2-(2-(R)-methyl-pyrrolidin-1-yl)-pyrimidine (426 mg, 1.2 mmol} and
DIEA (129 mg, 1.0 mmol) in DMA. Heat the mixture at 100°C for 16 h. Dilute with water,
extract with EtOAc, and wash with brine. Dry the organic layer (Na,SO,) and concentrate under
reduced pressure. Purify the residue by flash column eluting with EtOAc-Hexanes (1:5) to afford

the title compound.

2. 6-{4-[6-(4-Fluoro-phenyl)-2-(2-(R)-methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-3-(R)-methyl-
piperazin-1-yl} -5-methyl-pyridirze-z-carboxy?’z’c acid
F

gc:-{
To a solution of 6-{4-[6-(4-fluoro-phenyl)-2-(2-(R)-methyl-pyrrolidin-1-yl)-pyrimidin-4-
yi]-3-(R)-methyl-piperazin-1-yl}-5-methyl-pyridine-2-carboxylic acid methyl ester (300 mg; 0.595

mmeol} in THF, add water dropwise until the cloudiness almost persists. To this mixture add

LiCH.H,0 (50 mg, 1.2 mmol). Heat the mixture at 50°C for 2 h, and then concentrate under
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0O Heat a m xture of

2-{4-[6-(3-chl oro-4-fluorophenyl)-2-(2-nmetlryl pyrrolidin-1-yl)-

. pyrimdin-4-yl]-piperazin-1-yl}-5-bronmopyrimdine (478 ng) and CuCN (270
ng) in DM at 150C for 16 h in a round bottomflask that is open to the
air. Let cool, dilute with EtOAc (15 nL), wash with water (3 x;'10 niL),

dry (Na2Ss®™), and evaporate Purify by silica gel chromatography,

el uting e
6- (4- 16- ‘%ﬁ&% "Eorg“é'p A %@‘)V&‘Q%‘QF“%Q% ﬁ&{d'iﬁ% i W%a‘}d%& I'n-4-yl]
- 3- (R) - ntbe ¢fF-whitsi sobe vig ﬁﬁwtpﬂy Bif@h¢1dr‘ﬁﬂln1’a¢%ﬂﬁl¢ﬂ%t°a”§fPﬂl the tltecompound
4,6-Dichloro-2-(2-(S)-nmethylpyrrolidin-1 yl)pyrimdine C -NC N-N3

Di ssol ve 2,4, 6 trich| oropyrlmdl ne (23 5 g, 0.13 m)l? in anh drous MeCH
(220 ni)H: ~{44844-E 4 yD-pyrimidig-doull-3(R0rmethyls)| ¢ o
0C and a@@&ﬁ@m@@ﬂmm@mmmm@wdmmo 14 rmt) dr opwi se Let stir
at roomtenperature for 16 h. Filter off the excess sodium bicarbonate,
and evaporate under reduced pressure. Purify by SiQ2 flash

chromat ography, using 50:1 hexanes: Et increasing to 30:1
hexanes: Et CAc, to provide the title co nd as a white solid. 2.

4- Chl oro-6-(3-chloro-4 fluorophenyl)-2-(2-(S)-nethylpyrrolidin-1
yl)pyrimdine F ~N C N-N3 Heat tty e of

4, 6-di chl or o- 2- (2-(S) - rrethhyyupy@ gakgq |)pyrimdine (2.25 g, 9.74
rrrml) 4-f 1 uor ophenyl boroni ¢ a¢id](1§. 2 wg)? Pd(PPh3)4 (562 ng, O0.487
nmmol ), and a 2M potassiump sol u (9.74 nmL) in dioxane (35
nm.) under nitrogen at 80C for . Evaporate the m xture and add water
(50 nm). Extract with EtCAc (3}x 50 m.), dry (Na2SO4), and evaporate.
Purify by SiQ2 flash chromat y, eluting with 9:1 hexanes: Et OAc to

ide the titl | di n-2
Y5 Cry | ettt SR Phs ds Cepiaheni i Mgkt S B s < "
et hyl e 1 1300 ) "@““f'léﬁ)‘“’ﬁ?r £t on

- | . | . iti
The 't eau PP 3 Byl dhomgdrs, lnlodlapd s bRt OF. TSR PREotRele £ 80 "Wt
wat er (| tehpaurcre,beoncentrdté, xind diksyivg MaREWH) Coclrtble sawiperit raaties-tatici passréidiuced
Pressur el Bty SutddF tdr'15 lofin, GRIRPYASD B rSbnd BlubSarud> Wash with water. Dry the

“solution (Na,SO,) and concentrate under reduced pressure. Purify the residue by flash column

chromatography eluting with DCM-MeOH (9:1) to afford the title compound as an off white solid.

L _5-Chloro-6-{4-[6-{3-chloro-4-fluoro-phenyl)-pyrimidin-4-yl]-3-(R)-methyl-piperazin-1-yl} -
nicotinic acid ethyl ester

1. 5-Chloro-6-(3-(R)-methyl-piperazin-1-yl)-nicotinic acid ethyl ester

Cl NH
NN
EtO ' zN

C
Heat a solution of (R)-2-methyl-piperazine (0.07 mol), 5,6-dichloro-nicotinic acid etliyl
ester (TCI America) (10.1 g, 0.046 mol) and potassium carbonate (31.7 g, 0.23 mol) in DMA at
110°C for 48 h. Cool the solution, and partition between EtOAc and brine. Separate the layers
and extract the aqueous portion with EtOAc (1x). Wash the combined organic layers with 10%
NaOH (4x), dry (Na;SOy), and concentrate under reduced pressure to give an oil ,\,»(b-ich crystallizes
(sn standing.

2 3-Chloro-6-{4-(6-chloro-pyrimidin-4-yl)-3(R)-methyl-piperazin-1-yl]-nicotinic acid ethyl ester
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4. 4-[4-(5-Brono-3-chloro pyridin-2 yl)-2-(R)-nethyl piperazin-1 yl1J-6-(4
jluoro phenyl)-2-(2- (S)-nethyl-pyrrolidin-1yl) pyrimdine FN C r-~N
" NXN3 NJ Br NN Heat a m xture of

4-chl oro-6-(4-fluoro-pheny[)-2-(2-(S)-nethyl-pyrrolidin-l-yl)- pyrimdine
(1.30 g, 4.44 mmol),

1- (5-brono-3-chl oro-pyridin-2-yl)-3-(R) -nethyl -pi perazine (1.2 g¢g), and
NaHCO3 (0.71 g, 8.46 mmol) in EtOH at 50C fo& 20 h. Concentrate under
reduced pressure and partition between EtOAC and brine. Dry the organic
| ayer (Na2SO4) and concentrate under rqdu Noressure. Purify the
residue by flash colum eluting wt E}&é,g anes (1:4) to afford t he

title conpound as a white solid. 5.
6- (4-[ 6- (4- Fl uoraphenyl )-2-(2-(?;/@ﬁy1~)pyrrol idin-1yl) pyrimdin-4
yl J-3-)?)-net hyl - pi perazi n- 1Etg zthl oro-ni cotinonitrile F ~N C N
NXN$ NJ | To a m xture of

4-[ 4- (5- brono- 3-chl oro- pyridi n- é)yl) 2kk) - et hyl - pi perazin-1-yl )-6-(4-

f 1 uor o- phenyl ) Heat( 2 sq@joa nedt Fehllorpg(3-61 Yinetthyl-gipsrhin- by Dinieodiin ecid 206! esyr and
Zn 2 i 7 he
Feact] onabaNa ol s aRioAf ik | 2 Hme 8 folie crlahOPioy |

mi xture owel-hingivl) imDMBOEI0KDHE 16 b Pamnwtbawpmi‘aoap endzmile phan selpammrlnyedset ween

wat er an fh i ) C te
pressur eq %&r%%f the% rfaulc E |du4teH I%f]ﬁ%ﬁ%gélfﬁwl @]Hl“ge Wt qﬁ%&‘gdﬁexanes
(1:1) t oceafcpurats unr&ﬁe rﬁduqeﬂere@@wﬂmﬂlmdthagtl%ponmnﬂe solid. 6.
6-{4-[6-(4-Fl uoro-phenyl)-2-(2-(S)-nethyl pyrrolidin-1-yl) pyrimdin-4
y! J. 3- Ng Rj- mtthlibw, a.{ﬁ{@@r%ma éludsﬁlg)%het';zy% g}r@ﬁ;&nmy@pﬂ@nﬁ:@pﬁ&r&% EN C N
uti
{4 [ 6- (4 fl GE?’G”W@ﬁW eBr (2-(S) - net hyl - pyrrolidin-1-yl)-pyrimdin-4-
]-3-(R)-nethyl -pi perazin-1-yl }-5-chl oro-n CO&I nonitfil~: (100 ng) in 12

TS

MHC for 4 h at 90C. Concentrate the m under reduced pressure.
Add a smal|l amount of water, adjust the p 6-
()
0 A
L N
EtQ | =N
0

Bubble nitrogen through a mixture of 5-chloro-6-[4-(6-chloro-pyrimidin-4-yl)-3-(R)-
methyl-piperazin-1-yl]-nicotinic acid ethyl ester (226 mg, 0.57 mmol), 3-chloro-4-
fluorophenylboronic acid (99 mg, 0.57 mmol), KsPO,; (2M aqueous, 570 uL) and Pd(PPh;), (33
mg, 0.03 mmol) in dioxane for 10, &;in. Heat the mixture to 80°C for 16 h under a nitrogen
atmosphere. Cool the mixture and partition between EtOAc and water. Dry (Na,SOy) the organic
layer and concentrate under reduced pressure to yield the crude product. Purify the residue with
preparative plate chromatography (2 x 2Zmm thick) using 40% EtOAc/ hexanes as the eluent io
afford the title compound as a foam. 'H NMR (400 MHz, CDCl): 51.38 (m, 6H, 2 x CHs), 3.16
(m, 1H), 3.31 (dd, 1H, J = 11Hz), 3.51 (m, 1H), 4.12 (d, 1H, J = 12.8), 4.21 (d, 1H, J = 13 Hz),
4.39 (m, 3H), 4.77 (Br s, 1H), 6.82 (s, 1H), 7.25 (m, 1H), 7.89'(m, 1H), 8.07 (d, 1H, ] = 7 Hz),
8.18 (s, 1H), 8.71 (s, LH), 8.79 (s, 1H).
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7, and collect the resulting white precipitate to afford the title

conpound as an off-white solid. N 3.

2-(5-chloro-6-((R)-4-(6-(3-chloro-4-fluo

henyl )-2-((R)-2-nethyl pyrrolidin-I-

yl ) pyri mdin-4-yl)-3-nethyl gi uerazin-|

-yI)pyrldln 3-yl)-N N-di rrethyl et hanam ne 1.
(

fmﬁltrgyrrol id

Y plpera rn-Tyr)pyridrn-3-yl)yacetonitrile
title conpound is prepared from

(5-chl oro- 6- ((R) - 4- (6-(3-chl or o- 4- f | uor ophenyl ) - 2-

((R) - 2- met hy2-pyiorocd-{3ctinlord-43lugrpphénil)-girmidinyih ) -Rpdresinayi-dur RRyIR vid1dre-y | ) pyri d
i n-3-yl)net hagg)rl L}SI ng a procedure anal ogous to that used in Exanple
1-Al. 2. 2-(5-¢ &Gro-6- ((R) - 4-(6-(3-chl oro- 4-

| uor ophenyl)-2-((R)-2-nmet hyl pyrrolidin-1
yl)-3-net hyl pi perazin-1-yl)pyridin-3 yl)§
& :N OHC Add a solution of diisobutylal
333L) to a stirring solution of
2-(5-chloro-6-((R)-4-(6-(3-chl oro-4- quolo

Al ) pyri m din-4-
aldehyde F CI NN NN d
um hydride (1M in hexane,

jﬁ\enyl) 2-((R) -2-nethyl pyrrolid

in-1- 95

yl')pyrim din-4-yl)-3-nethyl pi peram ;ﬁ,/t\l\/-lyl)pyrl din-3-yl)acetonitrile (120
ng, 0.22 mmol) in dichloronet 78C over a period of 10 mn. Wen
starting material is consuned, addD an excess of Na2SO4.1 OH20 and stir

for I 'h whilerhr E&Q&n&'@ of %4 &1&@&5 BQﬁcﬂI&r&H%ﬁm’f-ﬂe%yﬁ%dmé RRCMBH Uhé -

Filter the m xture throug h celite washing wt Concentrat e  under

reduced NpHEQs(lr% ar‘?d)-"-@lg@l)vw BN et §9G: tﬂﬁfbplpmﬁmefll eachorylis. acl, ferr-butyl ester

2 (15yf;1:oy“ il izl Ond e 6 s gazz{ngg%%ﬁe R 66 B) -GonlRbl e r ol 1 di

yl) - N, N- sidnase rjaserchandapaititien petgpen IO&r apd NIWI\PFY q\prgamq\layer (Na,S0,) and

concentrate under reduced pressure to give the title compound.

2. 4-[6-(3-Chloro-4-fluoro-phenyl)-2-(4-propyl-piperazin-1-yl)-pyrimidin-4-yl]-piperazine-1-
carboxylic acid tert-butyl ester

(\N | n\:\’)N\N’\
1>r0\“/N\) '\/N\/\

Heat a solution of 4~[2:chloro-6-(3-chloro—4-ﬂuoro—phenyl)—pyrimidin~4—yl]—piperazin¢—l-
carboxylic acid fers-butyl ester (2.5 g, 5.9 mmol), N-propylpiperazine (5.9 mmol) and DIEA (11.7
mmol) in DMA at 100°C for 16 h. Cool, partition between 10% NaOH and EtOAc and wash the
organic layer with additional NaOH solution (3x). Dry the organic layer (Na;SO,) and concentrate

under reduced pressure to afford the title compound.

3. 4-(3-Chloro-4-fluoro-phenyl)-6-piperazin-1-yl-2-(4-propyl-piperazin-1-yl)-pyrimidine
F

Cl
L
N e
HN\) " NQ)\’\/\.



To a sol ution of
2-(5-chloro-6-((R)-4-(6-(3-cliloro-4-fluorophenyl)-2-((R)-2-

met hyl pyrrolidin-I-yl)pyrimdin-4-yl)-3-nethyl pi perazi n-1-yl) pyridi n-3-yl
) acet al dehyde (64 ng, 0.118 mmol) in DCE, add di nmethylam ne (3.87Min
THF, 40 pL) followed by 1 drop of HOAc. Stir the m xture ovem ght, and
then dilute with DCM and wash (2x) with 10% NaCH sol uti on. Concentrate
under reduced sur a so ion

ether. Concen ?Og‘t?ee a%é&?ﬂ C@’J?'gt “°&°Wgeq¥©c¥r{§<?mp5p zm'l?’ \R}?"iuﬁ' @ Et OAC
t o af f or giperagnetI-tdrmxglirmpoiurerd-buty HsteNZR g)moﬂbtzand(mbﬁhﬂr) a 48llsoBfion f HGH, J=

6 23 Hz, (4 n,

2. b (s F L} Gaeedcho QR of st sy Shopculle, Moy it 241 )
3 63 3. %o qchthe il andiwash With etiRipnd thengielfdsy the materl bypaigoring beiwgen 10%18 (1t
1H, 7.5 , , (R
2 (5- el ooy nd TR Serarne offpfiiley & g essOapd concngep g s e 11
yrrolidi WI?QUWP‘)‘HWi’WfBW esolid.) - 3- net hyl pi perazin-1 yl)pyridin-3
yI')-N, N-di nethylethanamne FC F ~-NNI NN C N-) NiN To a solution
of tﬁ I(5 thll'f{ﬁ%—@'hlb(ﬂﬂtﬂﬂ‘&-ﬁh&:ﬁj -2l propyl pinkraant 1OPLS Pk din- 2K GRYet it 5-nitro-
met nyl pyrrol i gin ‘
-yl pyrim di n(il y’rj)j 4" ’h%‘%’?ﬁ‘i’)’f’;{?ﬁé@él’f’f’ﬁy)g yl)pyridin-3-yl)-N, N 96
di et hyl et hanami ne (50 ng, 0.087 mmol) jn gcetonitrile, add
SELECTFLUOR(r) (93 ng, 0.26 mmol). ; the m xture at 150C for 10 mn
in mcrowave reactor, cool to roomterpefature, concentrate, and
partition between Et OAc and saturated NaHCO3 sol ution. Concentrate under
reduced pressure and purify with flas Chromat ography to afford the title

conmpound. 0. 6-{4-16-(4-Fl uoro-ph ' thyI pyrrolidin-|
-yl)-pyrimdin-4-yll-3-(R)- rrethy pperaz yI} 5-nmet hyl -ni cotinic
' 22-yl)- t hyl - pi perazine Br' '~

acid 1. 1-(5-Brono-3-nethyl-
Nr H N Heat a solution 06 ;'ﬂl brorm 3- rret hyl -pyri di ne (Chontech Inc.,
Waterford, CT) (2.0 g, 7. mmol ), (R)-2-nethyl-piperazine (ChenPacific
Cor p. Bal ti nHea a m&ure?)ofm—@-ch&ito 9 finoro-bheny i 6-piphfaziat] yIBQCpfo@yl-pj;ﬁralzm-l-

Partition 0 t et r t OQAc
| ayer wi ¢ R p\?\ﬂ?ldﬁg? do g’an‘,?f rﬁﬁlgl (c K\B%)rb X)@@ S(Iﬁg‘g?% c?vﬁg’nkbcée‘shn e}
under r eduCBEAN &'Slsgl,rlelfl ryrgolinyBMA (4 mL) for 16 h at 110°C. Cool, partltlon between 10%

1 (5 br ORpHA- 8 (éj%k ¢ 8id lwgéh”th% o%%/al)uc ?ayér&ltﬁ@%nalphﬁ?ﬁ Wlhs @9, 2piPhtd- 2

4-di chl' oro-
organic layer (N a2804) and concentrate under reduced pressure to afford the title compound.

3.4.5.6-tetrahydro-2H-[1.2'Tbipyrazinyl-5'-carboxvlic aci

1. 4-[4-(4-Fluoro-pheriy})-6-(2-methyl-piperazin- 1-yl)-pyrimidin-2-yl]-3-methyl-morpholine
F

N
(I\N | N"‘\N
HN\) }\/O

This compound is prepared using (R)-3-methylmorpholine (WO 02/064096) in a
procedure analogous to that used for the preparation of 4-(4-fluoro-pheny!)-6-(2-methyl-piperazin-
1-yl)-2-(2-methyl—pyrrdlidiml-yl)-pyrimidine in Example 2F step 3.
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Cl NCI Dissolve 4-fluorobronobenzene (8.75 g, 0.05 noles) in anhydrous
ether (80 nL) under nitrogen atnosphere and cool to -78C. Add, dropw se
1.6 Mn-BuLi (34 nL, 0.055 noles) and stir at -78C for 45 mn. Dissolve
2,4-dichloropyrimdine (7.45 g, 0.05 noles) in Et20 (100 nL) and add
dropwi se to the reaction m xture. Warmthe reaction mxture to -30C and
stir at this terrperature for 30 n1n foIIovved by OC for 30 min. Quench
the reactiaon m xtur 0. 055 nol es) . and water (0.5 ni,
0. 027 rroﬁeéjﬂﬂav%észﬂwd‘f (@1(41’149”0(18’6@%{63 (R}xtifﬁhy’ﬂf"(%iﬂl”é &VU-PyRdinaty i)

sol ution of DeBW,D6-8nakydQBIH-DL Benyrdzaylt Mearbeplid acolmerkyXestg-e. Bring the
reaction mxture to roomtenperature and skir at roomtenperature for 30
mn. Cool the reaction mxture to 0C, addx3.0 N ag. NaCOH (35 nL) and
stir for 30 mn. Decant the organic Iayerom the reaction m xture and
wash the brown solid with Et20 (3 x 100 Conmbi ne the organic |ayers,
wash several tines with saturated NaC solttjon and dry with MgSO4.
Filter and evaporate under vacuumto afflor a brown col ored solid.
Purify by flash colum chromat ogréph ( Ig N@h Et OAc / hexane to afford
the title product as a white sof : 4-{;&{,(,6-Brorr03 met hyl
pyridin-2 yl)-2-(R)- methyINB pe |azhn le 2-chl oro-6-(4 fluoro-

phenyl )pyrimdine F ~N NN Heat a m xture of

2, 4-di chl oro- 6- (4-fl uoro-phenyd) I‘fl)-]él‘lmdl ne (6.0 g, 24.7 mmol), 1-(5-

br oro- 3- met hyl - pyri di n-2-yl)-3-(R)-net hyl -pi perazine (7.0y, 25.9 nmol)
and, K2C03 ( 6. Begt Afixdure msmét[} (4 ﬂudwpheayl) Gmnisthyl -fifferazin- Pgl)- pjrrtmdm-zm]es-

m xt ure e oragani

concentr z?)e uﬁéénrorp?gcﬁc“élg pre lg&arleemsy u3]r\g|a o _tdf?hP’fo gﬁigme'z'carbg’é’elf % I um
el uting wethiyl dsBYo(Etagorost b xhdds. ChionCHeT, rHJL 66-ﬂﬁoﬁensope:darméet e Serur2eh.t o
give the canpau

yl)-2- (R)Ctoncefxtﬁat f mlétruraczlimr(]lerlreﬁ?c%é é:{'e(esilreT larga; thn 8’%{1‘9%{3 b%%fef 100/0 %IaOH and

(R) - met hgtGsy rlbnylthedorganip byye)y (Imy-%@manﬁ cvpcentrite uMet\ltbdNed brebduidrio ghiealte tle

m xture %I)m QUIX

4-[4-(5-bro % nmet hyl - pyridi n-2-yl)-2- (R) nmet hyl - pi perazin 1-yl]-2-

chl oro-6-(4-fluoro-phenyl)-pyrimdine ( ),

(R) - 2- netdh§tRgre-gtah ‘hé'[ wort-Bfiendie2- (Jf@) @g%ﬂmr@@gwwmww HEdcri bed
by N jhuis et medli-3 4 L8803 hmydivo-L-PL, 2 BSFRzinfid-3drb AR actdBnddhyestedl. 1 nmol )
and K2C03 (5.1g, 37.3 mmol) in DVA at 110G for 16 h. Partition the

m xt ure between

Y
Cl H\N g N

,\II&KN\./' A

o

To a cooled (5°C) and well stirred mixture of 6'-amino-3'-chloro-4-{6-(4-flucro-phenyl)-
2-(3-(R)-methyl-morpholin-4-yl)-pyrimidin-4-yl]-3-methyl-3,4,5,6-tetrakydro-2H-
[1,2"bipyrazinyl-5'-carboxylic acid methy! ester (10 g) in 48% HBr (75 mL) and glacial acetic acid
(120 mL), add a solution (16 mL) of bromine in acetic acid (6:1) over a period of 45 min. To this _
mixture add a solution of NaNO, (8.3g) in water (18 mL) while maintaining the temperature below
8°C. After the addition is complete, stir the mixture for 30 min and then destroy the excess
bromine by adding 100 mL of 30% NaHSOs;. Neutralize the solution to pH 8 by the dropwise
addition of 20% NaOH and then extract with EtOAc. Wash the organic extracts with dilute
NH,OH, dry (N2;SO,) and concentrate under reduced pressure to give the title compound.
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Et OAc and water, dry (Na2S04) the organic |ayer and concentrate under
reduced pressure. Purify wth flash silica gel colum eluting with 10%
Et OAc/ hexanes. Concentrate under reduced pressure to give the title
compound. 98 5. 6-(4-[6-(4-Fluoro phenyl)-2-(2-nmethyl-pyrrolidin-1 yl)
pyrrm di n-4y|]-3-(R) met hyl - piperazin-1 yl)-5-methyl-nicotinionitrile F
D: r-1 NN N NC To a mxture of

4-[ 4- (5-brom- 3- ne 21 2- (R) - et hyl - plpera} 1yIL

f I uor o- pﬁeﬁsﬁhjor?‘f([% ‘%@f%fweﬁlg/ﬁ G -"%Erfsﬁpéf"-ﬁywmfeﬁwé X 6éRJrf'gefhy 33
mol ) and Zn( kY, 6-tétkydrorg H-[0,2 TEByroawyl-J -cakbolNE acid ek iR@§BPh3) 4 (77 ny,
0.067 mml ). Purge the reaction mxture for 10 mn with dry N2. Heat the
stirring reaction m xture overni ght at 80Q cool to roomtenperature and
partition between water and EtCAc. Dry t gol uti on (Na2SO4), concentrate
under reduced pressure. Purify the resid by flash colum eluting with
Et CAc- Hexanes (1:1) to afford the title ec®gpound as a white solid. 6.

6- (4-[ 6-(4-Fluorophenyl)-2-(2-nmethyl gyr Iol)\dln 1 yl) pyrrmdin-4

yl J-3- (R) - et hyl - pi perazin-1 yl)ci5-rfelyfyINieoty nic acid F N N NN bOCN

HOZC Heat a sol ution of N N 0 '
6-{4-[6-(4-fluoro-phenyl )-ﬁ-éz- tfyl -pynolidin-1-yl)-pyrioidin-4-yl]-
3-(R) -net hyl - pi perazin-1-y < -nicotinonitrile (100 ng, 0.212
mml) in 12 MHCl for 3 hour® at 90C. Concentrate the m xture under
reduced pressure. Add a small anount of water, adjust the pHto 6-7, and
col | ect the r&éusolution oftfi-bromp3edileyp-t4¢-64-fluprcaptieny!H2 (%@)-meth}’bmmhqjinulﬁd as a

Off ‘I"hH' §§1) ?9@9 4-Th- N%ﬂh&@g%%hw g@sjzlp?ra}mé‘k éa%ox )a%ific']ggtﬂy 1.61

lH) 3. O8stqr e gm) 1003np @f (ﬂﬁ” with33% palladgm( on caghay; (30031n3)4un(i¢n 1 pmgosphqrez_t (m
11_ 4. 3ﬁyd§é|% %ﬂ) ﬁor éEer%l 23 hﬁQw th® mpdurk ﬁm:u%ﬂ- Ldrite an%néemratg mder 7&(19&d( d,

Addi t | onaqessmépi’@%?ﬂthee ievéueshab@m %W%@WFOM%@P%EH%} %Wa@ﬁ%the

Anal ogueg; g&m 1Ager RS dnBitri¥D Bhdel £AIde® Prssufe Burfty akihd fGh CRLEH LidbmatbB¥phbe

vari ed an addi tional steps
eluting with a gradient EtOAc/ hexanes solvent system to give the title compound.

5.3 ;—Chloro-4—[6-(4-ﬂuoro-phenyl)-2-(3-methyl—morphol:’n-4—yD-pyrz'midin-4-y{]—3-(R)-methyl—
3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-5-carboxylic acid
F

Y
cl (l\N 'N”l\N’\

N/L\\(N\) )\/O

Stir a solution of  3'-chloro-4-[6-(4-fluoro-phenyl)-2-(3-(R)-methyl-morpholin-4-yI)-
pyrimidin-4-yl}-3-methyl-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl-5'-carboxylic acid methyl ester
(500 mg) in a mixture of 10% NaQH: (6 mL) and EtOH (20 mL) at room temperature for 16 h.
Bring the mixture to pH 4 with 6 N HCI and extract the solution with EtOAc. Dry the organic

layer (Na;SQy) and concentrate under reduced pressure to give the title compound.
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enpl oyed to produce ot her conpounds provided herein. Conmpounds listed in
Tables | and Il are prepared using such nethods. A "*" in the colum

| abel ed "I C30" in Table | indicates that the 1C50 determ ned as
described in Exanple 6 is | mcronolar or |ess. Mass spectroscopy data

(colum | abeled "M5") in Table | is obtained as described above and is
provided as Mrl. Retention tines are presented in mn. Table |

Repr esentjaty ; H. 2Pl s \ : Appboguss Ret . M
Compound § )] ; : IO

f1 uoro- phe yl- * 1.27 527.30 0 O pyrimdin-4-yl] ~

N N~ czin-1l-yl}- nICOtInIC— hU LI-1 acid ethyl ester iNF dcCl

2-{4-[6-(3-Ch | uor o- phen N nprpholin-4-yl- * 1.14 498. 29
pyrim di - 4- fr‘%fgﬁﬁﬁ"%" o iHapnde )[f)éﬁzd’?ﬂﬁ?l”'?’l’“}‘”'f WW)”'LW‘JWT"C)&?%W’Hé‘ ~
11N F C yplj=5-Bopdpytimidig- Chl or o- 4- fl uoro-phenyl)-2- norpholin-4-yl 3 N
1.17 499.28 pyrimdin-4-yl]- HO- O ~N NNf piperazin-l-yl)-nicotinic N'J
O acid, 100 Ret. M5 Cl

Saps
/U
Heat a solution of 5-bromo-2-chloropyrimidine (Lancaster Chemicals, 565 mg), 4-(3-
chloro-4-fluorophenyl)-2-(2-methylpyrrolidin-1-yl)-6-piperazin-1-yl-pyrimidine (1000 mg), DIEA
(500 mg) and DMA (5 mL) at 110°C for 3 h under nitrogen. Dilute with EtOAc (15 mL), wash

with water (3 x 10 mL), dry (Na;SO,), and evaporate. Purify by silica gel chromatography, eluting
with 1:1 hexanes:EtOAc to provide the title compound.

2. 2-{4-[6-(3-Chloro-4-fluorophenyl)-2-(2-methylpyrrolidin-1-yl)-pyrimidin-4-yl]-piperazin-1-yl}-

pyrimidine-5-carbonitrile
F
Cl

X
A0
o K

0
Heat a mixture of 2-{4-[6-(3-chloro-4-fluorophenyl)-2-(2-methylpyrrolidin-1-yl)-
_pyrimidin-4-yl]-piperazin-1-yl}-5-bromopyrimidine (478 mg) and CuCN (270 mg) in DMF at
150°C for 16 h in a round bottom flask that is open to the air. Let cool, dilute with EtOAc (15
mL), wash with water (3 x. 10 mL), dry (Na,SO,), and evaporate. Purify by silica gel
chromatography, eluting with 3:1 hexanes:EtOAc to provide the title compound.
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Conmpound Nanme IC50 Tim+1 F O 4-(4-(3-Chloro-4-fluoro-
phenyl)-6-[4-(3-nitro- 4 N pyridin-2-yl)-piperazin-1- * 1.26 500.27 NO NO
N NNyl]-pyrimdin-2-yl} norpholine &NF ~ d ~ 4-(3
-Chl oro-4-fluoro phenyl)6-[4-(3-nethyl- 5-nitro- idih-2- 1 5 N pYr vy)
1.26 512.36 J ~NN piperazin-l-yl]-2-(2 N nethyl-pyrrolidin-I-yl}
pyrimdine QN1 NF d [2-(6-{4-[6-(3-Chloro- 4 quoro phenyl) 2-(2-
met hyl - pyar @l he '
pi perazin- y oxy) et hyI] I met hyl - am ne
NFd I | or o- 4-fl uor o- phenyl ) - N
2-(2-nethyl-pyrrolidin-1- * 1.22 531.33 yl)-pyrimdin- 4- yI] 0 d rNN
~N~I N6 pilpeésdashiorb-2y2-¥S)-md@ylpytrolidin-i-shipyrimekieni c acid IN F

Cl

N
N//I\N
Dissolve 2,4,6-trichloropyrimidine (23.5 g, 0.13 mol) in anhydrous MeOH (220 mL), and
add solid sodium bicarbonate (28.3 g, 0.33 mol). Cool to 0°C and add 2-(S)-methylpyrrolidine (12
g, 0.14 mol) dropwise. Let stir at room temperature for 16 h. Filter off the excess sodium
bicarbonate, and evaporate under reduced pressure. Purify by SiO; flash chromatography, using

50:1 hexanes:EtOAc, increasing to 30:1 hexanes:EtOAc, to provide the title compound as a white
solid.

2. 4-Chloro-6-(3-chloro-4-fluorophenyl)-2-(2-(S)-methylpyrrolidin-1-yl)pyrimidine
F .

=N
e
Heat a mixture of 4,6-dichloro-2-(2-(S)-methylpyrrolidin-1-yl)pyrimidine (2.25 g, 9.74
mmol), 4-fluorophenyiboronic acid (10.23 mmol), PdPPh;)s (562 mg, 0.487 mmol), and a 2M
potassium phosphate solution (9.74 mL) in dioxane (35 mL) under nitrogen at 80°C for 16 h.
Evaporate the mixture and add water (50 mL). Extract with EtOAc (3 x 50 mL), dry (Na,S04),

and evaporate. Purify by SiO, flash chromatography, eluting with 9:1 hexanes:EtOAc to provide

the title compound as an oil.

3. I-(5-Bromo-3-chloro-pyridin-2-yl)-3-(R}-methyl-piperazine

C O

Br l/N

Heat a solution of 2,5-dibromo-3-chloro-pyridine (Chontech Inc.} (2.0 g) and (R)-2-
methyl-piperazine (3.2 g, 31.9 mmol) in DMA at 130°C for 16 h. Partition the reaction mixture
between water and EtOAc. Wash the EtOAc layer with water (1%} and brine (1x), dry (Na;SO,)

and concentrate under reduced pressure to give the title compound as a solid.
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ZI\)I

(R) -

chl oro-4-fluoro-phenyl)- N 2-(2-nmethyl-pyrrolidin-l1- * 1.27 545.17 9 C

5-Chl oro-6-{4-[6-(3- chloro-4-fluoro-phenyl)-

-(2-methyl -pyrrolidin-1 8 yl)-pyrimdin-4-yl]-3- * 1.31 559.19 Cd NIlw

met hyl - pi perazin-1- N J el)-nicotinic acid methyl ester 0 101 Ret.
M5 Conmpound Nanme ICsn ii-m (Mtl) F ~ Cf 5-Chloro-6-{4-[6-(3-

N

N N3 yl) - pyrlmdln 4-yl]1-3- NJ (R)-nethyl-piperazin-|- yI} ni cotinic acid

o (- ot iyl NP o330 TR e el PR ety

pi per azi (tmeyivkpyprplididilod)-pyNm@ingl } met hanol  HO2- ~N F Cl

(5- Chl or0- 6-{4-[6-(3- chl oro-4-fl uoro-phdnyl)- 2-(2-nethyl-pyrrolidin-I-

1T Nyl}pyrimdin-4-yl]- * 1.16 530. 23 ptperazin-1-yl}-pyridin- C

N
ci (LN 'N/*N
PN

|
gr N

Heat a mixture of 4-chloro-6-(4-fluoro-pliényl)-2-(2-(S)-methyl-pyrrolidin-1-yl)-
pyrimidine (1.30 g, 4.44 mmol), 1-(5-bromo-3-chloro-pyridin-2-yl)-3-(R)-methyl-piperazine (1.2
g), and NaHCO; (0.71 g, 8.46 mmol) in EtOH at 50°C for 20 h. Concentrate under reduced
pressure and partition between EtOAc and brine. Dry the organic layer (Na;SO,) and concentrate
under reduced pressure. Purify the residue by flash column eluting with EtOAc-Hexanes (1:4) to

afford the title compound as a white solid.

5. 6-{4-[6-(4-Fluoro-phenyl)-2-(2-(S)-methyi-pyrrolidin-1-yl)-pyrimidin-4-yi]-3-(R)-methyl-

piperazin-1-yl}-5-chloro-nicotinonitrile

F
SN
a NN
NN
Ng N

To a mixture of 4-[4-(5-bromo-3-chloro-pyridin-2-yl)-2¥(R)-methyl-piperazin-1-y1}-6-(4-
ﬂuoro-phenyl)—2—(2—(S)-lﬁethyl-pyrrolidin-1-yl)—pyrimidine (700 mg) and Zn{CN); (94 mg) in
DMF, add Pd(PPhs)s (77 mg, 0.067 mmol). Purge the reaction mixture for 10 min with dry N,.
Heat the stirring reaction mixture overnight at 80°C, cool to room temperature and partition
between water and EtOAc. Dry the solution (Na;SO,), concentrate under reduced pressure. Purify
the residue by flash column eluting with EtOAc-Hexanes (1:1) to afford the title compound as a

white solid.

6. 6-{4-[6-(4-Fluoro-phenyl)-2-(2-(5)-methyl-pyrrolidin-1-yl)-pyrimidin-4-ylj-3-(R)-methyl-

piperazin-1-yl}-3-chloro-nicotinic acid

94

N N



HNamne ~N ~N F G (5-Chloro-6-{4-[6-(3- a-cl
12 N 2-(2-nmethyl -pyrrolidin-1- * 1.15 516.20 vyl)-pyrimdin-4-yl] N NN

pi perazin-1-yl}-pyridin- NJ 3-yl)-nmethylam ne & N H2NF al _C

(5-Chl oro-6-{4-[6-(3- chloro-4-fluoro-phenyl)-

13 Nyl)-pyrinmidin-4-yl]-3- * 1.25 531.21 ~d N N\N

(R) - net hyl - pi per azi n- |

Compound Nanme 1C50 Te Ihu (M+1l) F d 4-(3gChloro-4-fluoro-

phenyl )-6-[4-(3-ncthyt- N * 1.26 555.26 rN.N _~) piperazin-|l-yl]-2-(4-
~N,,, . propyl-piperazin-1-yl)- py dine OoNF A ~ i

N.)

(,

5-Chl oro-6-{4-[6-(3- chloro-4-fl uoro-phe - 15 IN

2-(2-met hyl -pyrrolidin-I-

pi perazin-1-yl}- |y
cl a\/i,\l Néj\é

N N
HO I =N
O
Heat a solution of 6-{4-[6-(4-fluoro-phenyl)-2-(2-(S)-methyl-pyrrolidin-1-yI)-pyrimidin-4-
yl]-3-(R)-methyl—piperazin-1-yI}-5~chloro-nicotinorinligt‘[i]?;'(l00 mg) in 12 M HCI for 4 h at 90°C.
Concentrate the mixture under reduced pressure. Add a small amount of water, adjust the pH to 6-

7, and collect the resulting white precipitate to afford the title compound as an off-white solid.

1. 2-(5-chloro-6-((R)-4-(6-(3-chloro-4-fluorophenyl)-2-((R)-2-methylpyrrolidin-i
yDpyrimidin-4-yl)-3-methylpiperazin-1-yl)pyridin-3-yl)acetonitrile
F

Ci

AN

NC I =N
The title compound is prepared from (5-chloro-6-((R)-4-(6-(3-chloro-4-fluorophenyl)-2-

((R)—E-methylpyrrolidin-l~yl)pyrimidin—4-yl)-3-methylpipeggfzin-1-yl)pyridin—3-yl)methanol using

a procedure analogous to that used in Example 1-Al.

2, 2-(5-chloro-6-((R)-4-(6-(3-chloro-4-fluorophenyl)-2-({R)-2-methylpyrrolidin-I-yl) pyrimidin-4-
yl)-3-methylpiperazin-1-yl)pyridin-3-yl)acetaldehyde

Cl

B
/
cl (l‘N_ NP N
A NS
OHC =N

Add a solution of diisobutylaluminum hydride (1M in hexane, 333pL) to a stirring
solution of 2-(5-chloro-6-((R)-4-(6-(3-chloro-4-fluorophenyl)-2-((R)-2-methylpyrrolidin-1-
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NJ yl)-pyridin-3-yl)- nmethanol HO & 102 Ret.

chl or o- 4-f | uor o- phenyl ) -

2-(2-met hyl -pyrrolidin-|

\%S3

1.22 530.19 d \N "-NN yl)-pyrimdin-4-yl]- N



nicotinamde | ~-NHNOF ~d ~ i (5-Chloro-6-{4-[6-(3-

chl or o- 4-fl uoro-phenyl) N 2-(4-propyl-piperazin-1 16 | 1.23 560.24 d IN
Nl KN yl)-pyrimdin-4-yl] Nl J zin-1-yl}-pyridin- HO -yl) & -
3-yl)-methanol F O 5-Chloro-6-{4-[6-(3- N chloro-4-fluoro-phenyl) 17
2-(4-propyl -piperazin-1- * 1.26 574.19 d rNN yl)-pyrimdin-4-yl] /NJ
pi perazin-l-yl}-nicotinic Ho N acid 0 103 Rot. M5 Conpound Nane | C50

Ti m M+l SR PRI =6-{4-[ 3 gl aigad | 49§ 07PN | ) -

2- (2- rret’ﬁz}:’r‘/’-gﬁi?}“fo T ﬁ%@‘psfa%ﬁylr’%c ’g‘f"ﬁn-g ng‘i%ﬁafuéf}; e 3@?’5?%2%‘“’@8 BN

( R) - met hdithlqspmpehang ptnr7$°C gMet a peredtaf AP mira cWhenestarijng matergpl js congymeditadd a9 F Cl

(5- Chl or Q& fof -Nesd,30H,0 and stir for | b while bringing the reaction mixture to ambient
temperature. Filter the mixture through celite washing with DCM. Concentrate under reduced

pressure and use without further purification.

3. 2-(5-chloro-6-((R)-4-(6-(3-chioro-4-fluorophenyl)-2-((R)-2-methylpyrrolidin- 1-yl)pyrimidin-4-
yl)-3-methylpiperazin-1-yl)pyridin-3-yl)-N,N-dimethylethanamine

F
Cl

UL

\.N I =N

To a solution Iof 2-(5-chloro-6-((R)-4-(6-(3-chloro-4-flucrophenyl)-2-((R)-2-
methylpyrrolidin-1-yl)pyrimidin-4-y1)-3-methylpiperazin-1-yl)pyridin-3-yl)acetaldehyde (64 mg,
0.118 mmol) in DCE, add dimethylamine (3.87M in THF, 40 pL) followed by 1 drop of HOAc.
Stir the mixture overnight,and then dilute with DCM and wash (2x) with 10% NaOH solution.
Concentrate under reduced pressure and add EtOAc, followed by a solution of HCI in ether.
Concentrate and triturate the hydrochloride salt with fresh EtOAc to afford the title compound. 'H
NMR (400 MHz, CDCl;): §1.31 (d, 3H, J = 6.23 Hz, CH;), 1.39 (d, 3H, J = 6.6 Hz, CH3), 1.68
(rh, 1H), 1.91 (m, 1H), 2.05 (m, 5H), 2.68 (s, 6H, N(CH;),), 2.9-3.1 {m, 4H), 3.65 (m, 1H), 3.63-
3.9 (m, 4H), 4.34 (m, 2H), 4.67 (br s, 1H), 6.20 (s, 1H), 7.18 (t, 1H), 7.55 (s, 1H), 7.88 (m, 1H),
8.06 (s, 2ZH).

4. 2-(5-chloro-6-((R)-4-(6-(3-chloro-4-fluorophenyl)-3-fluoro-2-((R)-2-methylpyrrolidin-1-
ylpyrimidin-4-yl)-3-methylpiperazin- 1-yl)pyridin-3-yl)-N, N-dimethylethanamine

F
Cl

F =
“N =N

I
To a solution of  2-{5-chloro-6-((R)-4-(6-(3-chloro-4-fluorophenyl)-2-((R)-2-

methylpyrrolidin-1 -yl)pyrimidin—4—yi)-3 -methyipiperazin-)1-yl)pyridin-3-yI)-N,N-
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. chloro-4-fluoro-phenyl)- 2-(2-methyl-pyrrolidin- I 19 ) N
yl)-pyrimdia-4-yl]- * 1.15 544.24 C ~N N, \ PiPerazin-l-yl}-pyridin
N,,) 3-ylnethyl)-dinethyl- amine ~ NI NF dccl 5-Chloro-6-{4-[6-(3-

chl or o-

~N N NyI) pyri mdin-4

ester

~N 0 F acl SChIor06{4[6 (3- chloro-4-fluoro-phenyl)-

4-f|uoro-pheny|)- 20 N 2-(2-rrethy|-pyrro|idi n-1- * 1.29 545.20 C
-yl']- NJ piperazin-1-yl)-nicotinic acid nethyl

21 N
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N N6
104 Ret

reduced pressure and purify with flash chromatography to afford the title compound.

piperazin-1-y1}-5-methyl-nicotinic acid

1. 1-(5-Bromo-3-methyl-pyridin-2-yl)-3-(R}-methyl-piperazine

é;{g—N/_‘(NH
=

" Heat a solution of 2,5-dibromo-3-methyl-pyridine (Chontech Inc., Waterford, CT) (2.0 g,
7.97 mmol), (R)-2-methyl-piperazine (ChemPacific Corp., Baltimore, MD; 3.2 g, 31.9 mmol) in
DMA at 130°C for 16 h. Partition the reaction mixture between water and EtOAc. Wash the
EtOAc layer with water (1x) and brine (1%), dry (Na;80,) and concentrate under reduced pressure
to give 1-(5-bromo-3-methyl-pyridin-2-yl)-3-(R)-methyl-piperazine as a solid.

2. 2,4-dichloro-6-(4-fluorophenyl) pyrimidine

P
cl NACI

Dissolve 4-fluorobromobenzene (8.75 g, 0.05 moles) in anhydrous ether (80 mL) under

nitrogen atmosphere and cool to -78°C. A,d!;_li dropwise 1.6 M n-BuLi (34 mL, 0.055 moles) and

stir at -78°C for 45 min. Dissolve 2,4-dichloropyrimidine (7.45 g, 0.05 moles) in Et;O (100 mL)

and add dropwise to the reaction mixture. Warm the reaction mixture to -30°C and stir at this

temperature for 30 min followed by 0°C for 30 min. Quench the reaction mixture with AcOH
(3.15 mL, 0.055 moles) and water (0.5 mL, 0.027 moles) dissolved in THF (5.0 mL). Add
dropwise a THF (40 mL) solution of DDQ (11.9 g, 0.053 moles) to the reaction mixture. Bring the

reaction mixture to room temperature and stir at room temperature for 30 min. Cool the reaction

‘mixture to 0°C, add 3.0 N aq. NaOH (35 mL) and stir for 30 min. Decant the organic layer from

the reaction mixture and wash the brown solid with Et,O (3 x 100 mL). Combine the organic
layers, wash several times with saturated NaCl solution and dry with MgSQ,. Filter and evaporate
under vacuum to afford a brown colored solid. Purify by flash column chromatography using S %

EtOAc / hexane to afford the title product as a white solid.
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Compound Name 1C59 Te (MHl) F C 5-Chl oro-6-{4-[6-(3-

chl or o- 4-fl uoro-phenyl)- N 23 2-(4-propyl -piperazin-I- 1.32 602.26 U C
rN NN--) yl)-pyrimdin-4-yl]- /NJ (~,NJ czin-l-yl}-nicotinic N acid
ethyl ester O FC ~ i 5-Chloro-6-{4-[6-(3- chloro-4-fluoro-phenyl) 24 N

2-(2-methyl -pyrrolidin-I- 1 1 C N~NNyl)-pyrimdin-4-yl]-3- 1.24 544.19
NJ (R)-nethyl - piperazin | - yl}-nicotinamde HZN ~NO F i i

5-Chl oro-6-{4-[6-(4-_fluoro-phenyl)-2-(2- 25 NV ne hI-pyrrolldlnI-yI)

T T2 s A8 Arokaa N AT S 2Ry o e O e BB ¢ act d

HO T, & pheMifFphnidild or o- 6-{4-[ 6- (4- fluoro-phenyl)-2-(2-

met hyl -pyrrolidin-1-yl) 26 N 1.2 483.23 PRrimdin-4-yl]- C N tNLNL$

pi perazin-1-yl}-pyridin

LA
N® "N° ~Cl
A

Br I/N

Heat a mixture of 2,4-dichloro-6-(4-fluoro-phenyl)-pyrimidine (6.0 g, 24.7 mmol), 1-(5-

« bromo-3-methyl-pyridin-2-yl)-3-(R)-methyl-piperazine (7.0g, 25.9 mmol) and.K,CO; (6.8g, 49.4
mmol) in DMA at 60°C for 16 h. Partition the mixture between EtOAc and water, dry (Na;SO,)
the organic layer and concentrate under reduced pressure. Purify with flash silica gel column

eluting with 15% EtQAc/hexanes. Concentrate under reduced pressure to give the title compound.

4. 4-f4-(5-Bromo-3-methyl-pyridin-2-yl)-2-(R)-methyl-piperazin-1-yi]-6-(4-fluoro-phenyl)-2-(2-
(R)-methyl-pyrrolidin-1-yl)-pyrimidine

Br 2N

Heat a mixture of 4-[4-(5-bromo-3-methyl-pyridin-2-y1)-2-(R)-methyl-piperazin-1-yi}-2-
chloro-6-(4-fluoro-phenyl)-pyrimidine (7.7 g, 16.2 mmol), (R)-2-methylpyrrolidine hydrobromide
[prepared essentially as described by Nijhuis et. al. (1989) J. Org. Chem. 54(1):209] (3.5 g, 21.1
mmol) and K,CO; (5.1g, 37.3 mmol) in DMA at 110°C for 16 h. Partition the mixture between
EtOAc and water, dry (Na;SO,) the organic layer and concentrate under reduced pressure. Purify
with flash silica gel column eluting with 10% EtOAc/hexanes. Concentrate under reduced

pressure to give the title compound.

98



N 3-yl)-methanol & NHOF 1 5 -Chloro-6-{4-[6-(4- fluoro-phenyl)-2-(2-
27 N nmethyl -pyrrolidinl-yl) G J NNPYrimdin-4-yl]-3-(R- 1.28 539. 30
N net hyl - pi perazin-1-yl}- nicotinic acid ethyl ester \iOl ~ N 0 105
Ret. M5 Conpound Nane 1CsO Ti m (Mtl) F 5-Chl oro-6-{4-{6-(4-
fluoro-phenyl)-2- N pyrrolidin-1-yl 28 C1 ~N ~N~NLD '
pyrimdin-4-yl]-3-(R)- 1 28 525.27 NJ nethyl -pi perazin-l-yl}- nicotinic
acid ethyl ester N O ti 5-Chloro-6-{4-[6-(4 fluoro-phenyl)-2-(2- 29
N | net hyl %@rfﬂdﬁ&ﬁomefww)ﬂ-(21mq@l-mohﬁm-l—)rlj -pyriRiding-a3-3aiR)-rethy!-

Py 1 91 oy Ry Pnicotmdyiiet Y1 - pi perazin-1-y1) - ni cotinic acid HO
0 -Chl oro-6-{4-[6- F

| "‘/N
pusars
ng” N

To a mixture of 4-[4-(5-bromo-3-methyl-pyridin-2-y1)-2-(R)-methyl-piperazin-1-yl}-6-(4-
fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl)}-pyrimidine (700 mg, 1.33 mmol) and Zn{CN), (94
g, 0.799 mmol) in DMF, add Pd(PPh;), (77 mg, 0.067 mmol). Purge the reaction mixture for 10
min with dry N;. Heat the stirring reaction mixture overnight at 80°C, cool to room temperature
and partition between water and EtOAc. Dry the solution (Na;8O,), concentrate under reduced
pressure, Purify the residue by flash column eluting with EtOAc-Hexanes (1:1) to afford the title

compound as a white solid.

6. 6-{4-[6-(4-Fluoro-phenyl}-2-(2-methyi-pyrrolidin-1-yl)-pyrimidin-4-yij-3-(R)-methyl-
piperazin-1-yl}-5-methyl-nicotinic acid

HO,C” N

Heat a solution of 6-{4-[6-(4-fluoro-phenyl)-2-(2-methyl-pyrrolidin-1-yl}-pyrimidin-4-y1]-
3«(R)-methyl-piperazin-1-yl}-5-methyl-nicotinonitrile (100 mg, 0.212 mmol) in 12 M HCI for 3
hours at 90°C. Concentrate the mixture under reduced pressure. Add a small amount of water,
adjust the pH to 6-7, and collect the resulting white precipitate to afford the title compound as a
off-white solid. '"H NMR (300 MHz, DMSO-de): § 1,24 (m, 68, 2xCH)); 1.61 (m, 1H,); 1.84 (m,
1H); 1.98 (m, 2H); 2.34 (s, 3H, Ar-CHj); 2.91 (m, 1H); 3.08 (m, 1H); 3.26 (m, 2H); 3.56 (m, 2H);
3.74 (m, 1H); 4.21 (m, 1H); 4.35 (m, 1H); 4.74 (m, IH); 6.57 (s, 1H); 7.26 (m, 2H); 7.91 (d, 11, J
= 3Hz); 8.15 (m, 2H); 8.60 (d, IH, J = 3Hz).
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fluoro-phenyl)-2 30 IN pyrrolidin-l-yl- pyrimdin-4-yl)-3-(R- 1.22
497.25 Cl N NN net hyl -piperazin-l-yl}- nicotinic acid HOIIiN F
(5-Chloro-6-{4-[6-(4- fluoro-phenyl)-2-(2- 31 N nethyl - pyrrolldln yl) -

+ 1.21 497.28 | pyrimdin-4-yl]-3-(R- C N N N3 nethyl -pi perazin-1-yl}-
NJ pyridin-3-yl)-methanol HO-I ~N F (5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2- pyrrolidin-1-yl- 32 N 1.19 483.26 | Pyrimdin
4-Y1]-3-(R)- C N NN net hyl - pi perazin-1- I} N pyridin-3-yl)-nmethanol HO

~N 106 Ret. M5 Oorrpound Nane | CU 3 Fi 5-Chloro-6-{4-[6-(4-
f 1 uoro- phenyl) Rddit l*e§9uta§ le?trtﬁtecb’ﬂl l 19@3{ E@ldﬁﬁAnQ'ogubsN N

Eyr m di ni n- ¥Jsmg (rm)tme mm&é] %Ion startzmgnt-natef\{aiJ ;na)r/] Ibg Q’EH!IG d ﬁdltlonai\lsteps N O

employed to produce other compounds provided herein. Compounds listed in Tables I and IT are
prepared using such methods. A "*" in the column labeled "ICs" in Table I indicates that the ICs,
determined as described in Example 6 is 1 micromolar or less. Mass spectroscopy data (column
labeled "MS") in Table I is obtained as described above and is provided as M+1. Retention times
are presented in min.

_ Table I
Representative Substituted Biaryl Piperazinyl-Pyridine Analogues

Ret. MS
Tim (M+1)

€

Lovee)

®!
Ln
=

Compound . Name

2-{4-[6-(3-Chloro-4-
fluoro-phenyl)-2-
morpholin-4-yl- x 127
‘ } pyrimidin-4-yl]- ‘
OO (\ N \NAN/\ piperazin-1-yl}-nicotinic

N N\) K/O acid ethyl ester

527.30

2-{4-[6-(3-Chloro-4-
fluoro-phenyl)-2-
morpholin-4-yl- .

2 i JN\ pyrimidin-4-yIJ- 1.14 49829

N™ °N” TN piperazin-1-yl}-
f\(\) ’\/:(B nicotinamide

2-{4-[6-(3-Chloro-4-
fluoro-phenyl)-2-

morpholin-4-yl- r 117
Y pyrimidin-4-yl]- ;

HO. .0 : . e e
N N piperazin-1-yl}-nicotinic
5/0 ()O acid ,-:
|
=N

499.28
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6- (4-[6-(4-Fl uoro-

nmet hyl

35 N pyrrolidin-1-yl-
- pi perazin-1-yl}-

met hyl
phenyl) - 2-(2- net hyl -

pyrimdin-4-yl] N piperazin-1-yl}-5-nethyl-
phenyl) - 2-(2- et hyl -

(6-{4-[6-(4-Fl uoro-

phenyl) - 2-(2- et hyl -
491.31 J N pyrimdin 4-yl]-3-(R) N nethyl
-nicotinic acid & NOF i

Cl
ni coti nam de

5- Chl or o-
N Ny KN PYrimdin 4-y|] 3-(R) -
F 6-{4-[6-(4-

N pyrrolidin-1-yl

- pi perazin-1-yl
6-{4-[6-(4- fl
N
H2N ~ N

N pyrcolidin-1-yl) 36 * 1 18 477. 30

ni cotinic aci
pyrrolidin-1- yI)

pyrimdin-4-yl]-QefiRund* 1.13 477. 34 Ndhé\~N6 /\ net hylGsp

N met hyl - pyridin-3-yl)g methanol

NO, ("N
A

I/N

HO
Ci

Z N
YY)

~N

4-{4-(3-Chloro-4-fluoro-
phenyl)-6-[4-(3-nitro-
pyridin-2-yl)-piperazin-1-
yl]-pyrimidin-2-yl}-
morpholine

4-(3-Chloro-4-fluoro-
phenyl)-6-{4-(3-methyl-
5-nitro-pyridin-2-yl)-
piperazin-1-yI}-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidine

[2-(6-{4-[6-(3-Chloro-4-
fluoro-phenyl)}-2-(2-
methyl-pyrrolidin-1-yI)-
pyrimidin-4-y1]-
piperazin-1-yl}-5-methyl-
pyridin-3-yloxy)-ethyl}-
dimethyl-amine

3-Chloro-2-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-
yl)-pyrimidin-4-yi}-
piperazin-1-yl}-
isonicotinic acid

5-Chloro-6-{4-[6-(3-

_chloro-4-fluoro-phenyl)-

' 2-(2-methyl-pyrrolidin-1-

yl)-pyrimidin-4-yi]-3-
(R)-methyl-piperazin-1-
yl}-nicotinic acid methyl
ester

101

) 3
)-5-
uor

(0]

N ~
W
1.26
1.26

1.14

L22

1.31

4 * 1.
HO
o- phenyl ) -2

2

Iuoro-

Ilr O

aMm1-yl}-5

500.27

512.36

554.47

531.33

559.19
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107 Ret. M5 Conpound Nane IC g Tinme +i F (5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2- nmethyl-pyrrolidin-1-yl) 39 N* 1.21 511.26
pyrimdin-4-yl]- C INN N piperazin-1-yl}-pyridin O NJ 3-yl)-acetic acid
HONF i 5-Chloro-6-{4-[6-(4- fluoro-phenyl)-2-(2 N

nmet hyl -pyrrolidin-1-yl) 40 ) $ * 1.18 496.26 Cl N N N pyrinmdin-4-yl] N

pi perazin-1-yl}- H2N nicotinamde ~ ,N O 5-Chloro-6-{3-(R)-
met hyl -4-[2-(2-methyl - N/ pyrrolldln 1-yl)-6 41 C ~N NI&I}IG e 31
521.31 phenyl-pyrimdin-4-yl]- NJ piperazin-1-yl}-nicoti ~0 N acid

et hyl ester O 5-Chhpnmd6- {4 [ 6- (5- clNamieo- pyri di n- 3- ylOse 2= {ML}~ Cl 42
met hyl -pyrrolidin-I-yl)- 1 34 556.28 C NNprI’IderT4 yl]1-3-(R) NJ
nicic acid ethyl-este anc%qlnlc acid ethyl ester 0

Cl

5-Chloro-6-{4-[6-(3-

chloro-4-fluoro-phenyl)-
2~(2-methyl-pyrrolidin-1-
9 W yD)-pyrimidin-2-y1]-3- 1.27 54517
(R)-methyl-piperazin-1-
| y1}-nicotinic acid
HO =N
O
F

Cl
(5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-

10 : N é y1)-pyrimi ?ini;"yl]'.d. 123 517.18
Cl N™ "N” "N piperazin-1-yi;-pyridin-
N I'(\) 3-yD)-methanol
HC i =N
F

cl (5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-

il N yD-pyrimidin-4-yI]- * 116 530.23
ol (\N \N’IKN piperazin-1-yl}-pyridin-
4 \) 3-ylmethyl)-methyl-
Hof] = amine
N =N
F

Ci
C-(5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-

12 : ,'Nk y1)-pyrimidin-4-y1]- 1.15 516.20
| (\N N i\ES piperazin-1-yl}-pyridin-
N 3-yl)-methylamine
HaN l =N
F ‘

Cl (5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-

13 < N yD-pyrimidin-4-yl]-3- * 125 53121
o ,)\N SN ’”\N (R)-methyl-piperazin-1-
N \) yl}-pyridin-3-yl)-
l = methanol
HO =N

102



N 5-Chl oro-6-{4-[6-(2- isopropyl-pyridin-4-yl)- 2-(2-nethyl-pyrrolidin-I-

43 CI ~N N IN3 yl)-pyrimdin-4-yl]-3- * 1.34 564. 36

(R -met hyl -pi perazin-1- Nyl}-nicotinic acid ethyl N ester 0 108 Ret. M5

Compound Nanme ICsn Tinme (Mtl) F i 6-{4-[6-(4-Fluoro-

phenyl)-2-(2-nmethyl- 44 N pyrrolidin-l-yl) \ * 1.17 490.34 J NN

pyrimdin-4-yl]-3-(R)- nethyl-pi perazin-1-yl}-5- nethyl-nicotinam de HpN

N,) y6- NF i 6-(4-[6-(4-Fluoro- phenyl)-2-(2-nethyl - 45, N MS

pyrrolidin-1-y1)- * 1.15 476.32 N N N pyrunidin-4-yl] N

pi perazin- 1-yl) - Gomfipddid! - ni coti nam deamdi2N & N 5- Chl 1;9- @-'I{QMLHQ

rrethyl 4-[ 2- (2- met hyl - 46 CI N | pyrrolldln [-yl)-6-m 1. F535.30 N, /\
~ ~~N 7to]lyl-pyrimd lyI] NJ piperazin-l-yl)-nicotinic

4-(3-Chloro-4-fluoro-
phenyl)-6-[4-(3-methyl-
Z>N 5-nitro-pyridin-2-yI)- *
14 N \N/”\ piperazin-1-y[}-2-(4-
propyl-piperazin-l—yl)-
pyrimidine

1.26 555.26

F

Cl

5-Chloro-6-{4-[6-(3-

chloro4-fluoro-phenyl)-

N 2-(2-methyl-pyrrolidin-1-

15 e N y1)-pyrimidin-4-yl)- L2 530.09
piperazin-1-yl}-

| S nicotinamide
HsN =N

(5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
7N 2-(4-propyl-piperazin-1-
N 3 y1)-pyrimidin-d-yl}- 123 560.24
piperazin-1-yl}-pyridin-
B M 3-yl)-methanol

HO =N

5-Chloro-6-{4-[6-(3-
2 chloro-4-fluoro-phenyl)-
| 2-(4-propyl-piperazin-1-
1 a N \N)\N’\ y)-pyrimidin-d-yl]- 1.26 57419
N N_ LN~ piperazin-1-yl}-nicotinic
l =N acid

103



~O N acid ethyl ester

pyrrolidin-1-yl)-6- * 1.23 479.26 C
pi perazin-1-yl}-pyridin- 3-yl)-nethanol
-4-[2-(2-met hyl -

met hyl

(5-Chloro-6-{3-(R) -
phenyl
HO |

48 N pyrrolidin-1-yl)-6-m * 1.25 493.27 C

met hyl
-pyrimdin-

-4-[2-(2-net hyl
4-yl] -

47 N |

i N (5-Chloro-6-{3-(R)-

tolyl
109 Ret.
chl oro- pyri di n- 3-
71aN, N6 CI C

I sopropyl -
-pyrimdin-4
yl}-pyridi
met hyl - 4-

-yl]-
in-3-yl)-
[ 2-

18

19

20

21

22

yl)-2-(2- 49 net hyl

N pyri m di n-4- yI] 3-(R) -
pyri di n- 3-yl) - nreCempotnd HO ~
pyr|d|n 4-yl) -

2- (@2
3- 1245223 (Cl
nmet hano

- met hyl -

(2- et hyl -

Ct

N O ~N ( 5Nainkor o- 6

N
N 5- $SehRFPs-fa-feX3{ R) -

N nethyl pi per azi nx

-{4-[6-1Cxy
pyrrolidin-1- 50 / yl¥
N, /\ (R -nmethyl-

chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-
yh)-pyrimidin-4-yl]-3- *
(R)-methyl-piperazin-1-
yl}-nicotinic acid ethyl

ester

(5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl}-
2-(2-methyl-pyrrolidin-i-
yl)-pyrimidin-4-yi}- *
piperazin-1-yl}-pyridin-
3-yimethyl)-dimethyl-

amine

5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-
yl)-pyrimidin-4-yl}-
piperazin-1-yl}-nicotinic
acid methyl ester

*

5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-methyl-pyrrolidin-1-
yh-pyrimidin-4-yi}-
piperazin-1-yl}-nicotinic
acid

3

4-(3-Chloro-4-fluoro-
phenyl}-6-[4-(6-methoxy-
3-nitro-pyridin-2-yl)- "
piperazin-1-yl]-2-(2-
methyl-pyrrolidin-1-yI)-
pyrimidine

104

-pyrimdin 4-yl] N piperazin-1-yl)-pyridin- 3-yl)-nethanol
M5 Conpound Nane | C5g Tinme +1
-pyrrolidin-1-yl)- 1.84

(5-Chloro-6-{4-[6-(5

51 22

%mﬁg

1.33

1.15

1.29

1.26

1.26

pi perazin-1 -

573.22

544.24

545.20

531.21

528.21

NI
HO |

N

"N
N



INrrolidin-1- 1 6 m51 C

tolyl-pyrimdin-4-yl]-
5-Chl oro-6-{4-[6-(5-

met hyl - pyrrolidin-1-yl)-

&N N J net hyl
5-Chl oro-6-{4-[6-(2-

2- (2- net hyl

N NJ (R)-nethyl -
Conmpound Nane | Cdmpemit1

cotininicc acid d ethyl

23

24

25

20

27

HaN

/N
N

>

l =N
cl (\N
LN

| =N
cl (\N
[ S

=N

*

P
Sy

~N N~ N pY Y) * 1.27 507.25

- pi perazin-l-yl}-
I sopropyl -

5- Met hyl -

*1.26 487.30 N ,,J

5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(4-propyl-piperazin-1-
yD-pyrimidin-4-yl]-
piperazin-1-yl}-nicotinic
acid ethyl ester

54 N ~N&NcS 6- phenyl - pyri n_di n-4-
eserC ~Ol NO\ [/ 5-Methyl-
NKN$ KNS 6-m t ol yl - pyri ni 4. * 1.28 501.31

5-Chloro-6-{4-{6-(3-
chloro-4-flucro-phenyl)-
2-(2-methyl-pyrrolidin-1-
yi)-pyrimidin-4-yi}-3-
(R)-methyl-piperazin-1-
yl}-nicotinamide

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-
piperazin-1-yl}-nicotinic
acid

(5-Chloro-6-{4-{6-(4-
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-y1)-
pyrimidin-4-yl]-
piperazin-1-yl}-pyridin-
3-yl)-methanol

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-yl1)-
pyrimidin-4-yl}-3-(R)-
methyl-piperazin-1-yl}-
nicotinic acid ethy! ester

105

ni

&5

[ NJ piperazin-l-yl}-nicotinic HO TN acid O N C

chl oro-pyridin-3-yl)-2-(2- 52 ~

1.28 528.20 C IN N N pyrimdin-4-yl]-3-(R)-
HO (~nicotinic acid O N

pyridin-4-yl)- 53 N

-pynolidin-1- * 1.28 536.28 HO zIN yl)-pyrim

pi perazin-1- yl}-nicotinic acid ~N 0 11

Ot [ 2- (2 rrethylﬁg!y

E M/év]s?) Cl

I(mMmyl yl)-

§ a

~ nico

6-{ 4- [2 (2 N N

*

*

132 602.26

1.24 544.19

1.23 49722

1.2 483.23

1.28 539.30



N yl]-pi perazin-1-yl)-

5-Met hyl - 6- (4-[2-(2

N |

nicotinic acid ethyl
met hyl -pyrrolidin-1-yl) 56 rN N~N,

ester

~0l ~-NO N vy

I\

6-pyridin-4-yl-pyrimdin- * 1.24 488.31 N 4-yl]-piperazin-1-yl)-

nicotinic acid ethyl

ester

"~0 |

~N ON y 6 {4-[6-(2-1sopropyl -

pyridin-4-yl)-2-(2- 57 nethyl-pyrrolidin-l-yl)- * 1.29 530.36 N N

pyrimdin-4-yl]-
~O

N pi perazi n-

| -yl }-5-net hyl -

ni cotinic acid ethyl
~N O 5-Methyl -6-{3-(R)- nethyl-4-[2-(2-methyl- N/ pygdiol ipgn-1-yl)-6

58 ~N N~N, /\ phenyl-pyrimidin-4-yl]- * 1.27 501.31 N, , Jpim

pi perazin-1-yl}-

ngdj c

Conmpound Nane ICS Tinme +1

/ olidin-1- 1)6 m

| ~0 &1- N Mamf et hyl ester Ksd

|~ 5- Met hyl - 6-{3- (R) -

I7, ReMELLS

ester

nmet hyl - 4-72- ( 2- et hyl -

asws

O

28 N
Ci rJ\N \NJ‘
e N
~O =N
F
E;EN
29 i
¢l (J\N \NJ\Tié
N
HO ~N
s)
F
2 N
30 1
cl rJ\N \N)\T:>
= N\)
HO. ~N
0
F
31 E;Ep
cl rJ‘N \NJ‘T:S
AN
HO ~N
F
32 2N
ct rJ“N \NJ\T:>
N
HO =N

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-

pyrrolidin-1-yl- *

pyrimidin-4-yI]-3-(R)-
methyl-piperazin-1-yl}-
nicotinic acid ethyl ester

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-

methyl-pyrrolidin-1-y)-

pyrimidin-4-y1}-3-(R)-
methyl-piperazin-1-y1}-
nicotinic acid

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-

pyrrolidin-1-yl- "

pyrimidin-4-y1}-3-(R)-
methyl-piperazin-1-yl}-
nicotinic acid

{5-Chloro-6-{4-[6-(4-
fluoro-phenyi)-2-(2-

methyl-pyrrolidin-1-yl)- N

pyrimidin-4-y1]-3-(R)-
methyl-piperazin-1-yl}-
pyridin-3-yl)-methanol

(5-Chloro-6-{4-{6-(4-
fluoro-phenyl)-2-

pyrrolidin-1-yl- *

pyrimidin-4-ylj-3-(R)-
methyl-piperazin-1-yl}-
pyridin-3-yl)-methanol

106

128 525.27

1.23 51127

1.22 49725

1.21 497.28

1.19 483.26

N



59 ~N ANN,
1 -yl} -nicotinic
nmet hyl
pyri di n-4-yl
nicotinic acid ethyl

/\ poy * 1.29 515.32 J3 tolyl
0 I
-4-[2-(2-met hyl -

N aci d et hyl

ester

-pyrimdin-
ester 0 5-Met hyl

50 ~N yN N/ pyrrolidin-1-yl)-6 1IN
-pyrimdin-4- 1.26 502.32 NJ yl]-piperazin-1-yl} ~ ON
yN 6-{4-[6-(2-1sopropyl -

4-yl] N J piperazin-

-6-13- (R -

/\
pyridin-4-yl)-2-(2-

N |

pyrimdin-4-yl]-3-(R)-

*°1.3 544.36 NN jj~ N

nmet hyl - pi perazin-1-yl}-5- N J nmethyl-nicotinic acid N et I ester O F
6-{4-[ 2- Di met hyl ani no- 6- (4-fl uoro-phenyl)- 62 \ N pyri mtfin-M§|]-3-(R)-
* 1.24 479.30 NdM 0ufﬂ@thyl pi per azi gdgey! }-5- N met . ﬂ@@o&hghy acid N
et hyl ester -6-{3-(R) - nethyl -4-[2-(2-net - €63
pyrrolidin-1- yI) 6 -IN phe yl-pyrimdin-4-yl]- * 1.13 459.31 N

pi perazin-1-yl}-pyridin- | )-methanol HO & N 112 Ret. M5 Conpound

Nanme |1 C50 Tinme Mrl

33
Cl
] =X
HzN =N
= "N
34 |
fLNJEN*“é
~"
HO =N
“ "N
33 |
\NJ\N
HaN | =N
16 N
NN
| S
HO =N
O
_F
37 = |N
K‘\N \NJ\bd
NN
HO I 2N

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-y1}-3-(R)-
methyl-piperazin-1-yl}-
nicotinamide

6-{4-[6-(4-Fluoro-
phenyl)-2-(2-methyl-
pyrrolidin-1-yl)-
pyrimidin-4-y1]-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

5-Chloro-6-{4-6-(4-
fluoro-phenyl)-2-
pyrrolidin-1-yl-
pyrimidin-4-y1]-3-(R)-
methyl-piperazin-1-yi}-
nicotinamide

6-{4-[6-(4-Fluoro-
phenyl)-2-(2-methyi-
pyrrolidin-1-yl)-
pyrimidin-4-yl]-
piperazin-1-yl}-5-methyl-
nicotinic acid

(6-{4-{6-(4-Fluoro-
phenyl)-2-(2-methyl-
pyrrolidin-1-yl)-
pyrimidin-4-yl]}-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-pyridin-3-yl)-
methanol

107

* 12 51028
* 12 49131
* 118 47730
* 113 47734



I (5- Met hyl

to IyI

yN (5- Met hyl

-6-{3-(R)-

-6-(3-(R methyl

met hyl

1.1 460.32 J N~N pyridin-4-yl
pyri di n-3-yl) - net hanol

pyridin-4-yl)-2-(2- nethyl
1.16 502.34 N NN,

met hano
67 N met hyl -pip

nmet hyl

HO i N

HO |

-4-[2-(2-met hyl -
-pyrimdin-4-yl] N piperazin-1-yl}-pyridin-
-4-[2-(2-met hyl -

~N yN (6-{4-[6-(2-1sopropyl -

64 1 * 1.17 473.33 J ~N~N
HO 3-yl)-net hanol
N pyrrolidin-1-yl)-6 65 *
-pyrimdin-4 Nyl]-piperazin-1-yl}-

I N N

-pyrrolidin-1-yl) 66 / pyrinidin 4-yl]-3-(R)-
[\ methyl -piperazin-1-yl)-5 N nethyl - qhg 3 yl) -
6-{4-[ 2- D|n'ethyla o- 6- (4- quor?Cphglarlll}/ -(R) -
-yl}-5- * 1.0 .28 ~N N
t hanol HO &~N 5- Met hyl - 6- (3 (R- N

-pyridin-3-yl)- NJ

rrolidin-1- 1 6 68 ~N N~N

phenyl

39

40

41

42

43

-pyrimdin-4-yl]-

Y )-

" (5-Cthor6$- (A {680
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-yI)-
pyrimidin4-yl]-
piperazin-1-yl}-pyridin-
3-yl)-acetic acid

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-y1}-
pyrimidin-4-yi]-
piperazin-1-yl}-
nicotinamide

5-Chloro-6-{3-(R)-
methyl-4-[2-(2-methyl-
pyrrolidin-1-y1)-6-
phenyl-pyrimidin-4-ylj-
piperazin-1-yl}-nicotinic
acid ethyl ester

5-Chloro-6-{4-[6-(5-
chloro-pyridin-3-y1)-2-(2-
methyl-pyrrolidin-1-y1)-
pyrimidin-4-yI}-3-(R)-
methyl-piperazin-1-y1}-
nicotinic acid ethyl ester

5-Chloro-6-{4-[6~(2-
isopropyl-pyridin-4-yl)-
2-(2-methyl-pyrrolidin-1-
yl)-pyrimidin-4-yl]-3-
(R)-methyl-piperazin-1-
yl}-nicotinic acid ethyl
ester

108

*

1.21 511.26

1.18 496.26

1.31 52131

1.34 556.28

1.34 56436



N ai perazin-l-yl}-nicotinic HO,INacid O 113 Ret. M5 Conpound Nane |sn
Time +1 7-all. 5-Methyl-6-{3-(R) nethyl-4-{2-(2-nmethyl- f
pyrrolidin-1-yl)-6-m 69 ~1.24 487.32 Nf tolyl-pyrimdin-4-yl) N

pi perazin-l-yl}-nicotinic HO _Nacid N ~~ 5-Methyl-6-{3-(R)-

met hyl -4-[2-(2-methyl - pyrrolidin-1-yl)-6 ~N~N idin-4-Yl- PYidin-4- * 1.2
474.31 70 ~N PYr iazin-l-y]}- HO N nicotinic acid O

(5-Methyl -6-{4-[2-(2- methyl-pyrrolidin-l-yl)- 71 6-phenyl -pyrimdin-4- *
1.07 445.31 r~N "NN yl ] -pi perazin-1-yl}- N J pyridi n- 3-yi§¢nmeMfanol &N
HO (5 - Met hyl - 6-Gompaand2- et hyl - pyr Nakiedi n- 1-yl ) - 72Csp Time (M+1)
6-mtolyl-pyrimdin-4- * 1F10 459.33 rN N N yl]-piperazin-1-yl}- N~
pyridi n-3-yl } met hanol &~ N (5-Methyl -6-{4-[2-(2-

6-{4-[6-(4-Fluoro-

phenyl)-2-(2-methyl-
44
N

N pyrrolidin-1-yl)- "
J\r\d pyrimidin-4-y1]-3-(R)- 117 49034

Z/\

methyl-piperazin-1-yl}-5-
methyl-nicotinamide

F
6-{4-[6-(4-Fluoro-
e phenyl)-2-(2-methyl-
Z N pyrrolidin-1-y})- "
45 Sy pytimidin-4-yl]- L5 47632
piperazin-1-yl1}-5-methyl-

N S .
| A \) nicotinamide
HaN =N

5-Chloro-6-{3-(R)-
Z N methyl-4-[2-(2-methyl-

| pyrrolidin-1-yl)-6-m-
46 ol %N \NJ\NLé D S pyrimidin A yl)- 1.3 53530
N

X \) piperazin-1-yl}-nicotinic
o) i _N acid ethyl ester

(5-Chloro-6-{3-(R)-
methyl-4-[2-(2-methyl-
“ N pyrrolidin-1-y1)-6- "
47 (LN % J\'\d phenyl-pyrimidin-4-yi}- 1.23 47926
N
S

*

N . : 2
N piperazin-1-yl}-pyridin-
3-yI)-methanol

(5-Chloro-6-{3-(R)-
methyl-4-[2-(2-methyl-
= pyrrolidin-1-yl)-6-m-
1 é tolyl-pyrimidin-4-y1}- 1.25 493.27

N™ °N A
‘)\\) | piperazin-1-y1} -pyridin-

N
\/@( 3-yl)-methanol
HO =N

48

*

Cl
| A
HO =N
Cl
=

109



met hyl -
(N "I
(6-{4-[6-(2-1sopropyl -

pyrrolidin-1-yl)-
N 4-yl]- plpera2|n 1 yl }-

73 |~

$ 6-pyridin-4-yl

HO N

-pyrimdin- * 1.03 446. 32
NJ pyridi n-3-yl)-net hanol

4 yN pyridin-4-yl)-2-(2- methYl-pyrrolidin-I-Y1)
1.09 488.39 pyrimdin- 4y|]

pyri di n-3-yl) - net hanol
+1 5-Met hyl -

6- phenyl
acid ~

6-mtolyl
acid HO i

HO,

N NN pi perazin-1-yl}-5-nethyl -
1
6-(4-12-(2 N nethyl -

I N 114 Ret.

0 7N j._ 5-

iChmposnd «

-pyrim

¥od

hyl -
1. 22 473. 29

6- { 4-[2:(2-

net hyl - pyrr
- pi per azi n- 1

N~)

M5 Conpound Nane | Csn Tine
pyrrolidin-1-yl) 75 N
-pyrimdin-4- * 1.2 459.29 N yI] pi perazi n-1- yI}

i cotinic

d|n 1-
} -Lime

ON y 5 -Mth

{ 4-[2-(2 nethyl -

pyrrolidin-1-yl)-

6- pyridi n-4-yl -
4-yl]-piperazin-1-yl}-

49

50

51

52

53

N\)

HO

pyrimi di nlz 1.17 460(52©hlor¢76 -8 N

chloro-pyridin-3-y1)-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yI]-3-(R)-
methyl-piperazin-1-yl}-
pyridin-3-y1)-methanol

(5-Chloro-6-{4-[6-(2-
isopropyl-pyridin-4-yl)-
2-(2-methyl-pyrrolidin-1-
yh-pyrimidin-4-yl]-3-
(R)-methyl-piperazin-1-
yl}-pyridin-3-y1}-
methanol

5-Chloro-6-{3-(R)-
methyl-4-[2-(2-methyl-
pyrrolidin-1-yl}-6-m-
tolyl-pyrimidin-4-yI]-
piperazin-1-yl}-nicotinic
acid

5-Chloro-6-{4-[6-(5-
chloro-pyridin-3-yl)-2-(2-
methyl-pyrrolidin-1-yi)-
pyrimidin-4-y1]-3-(R)-
methyl-piperazin-1-yl}-
nicotinic acid

5-Chloro-6-{4-[6-(2-
isopropyl-pyridin-4-yl)-
2-(2-methyl-pyrrolidin-1-
yl)-pyrimidin-4-yl]-3-
(R)-methyl-piperazin-1-
yl}-nicotinic acid

110

*

*

*

k3

*

1.24 51422

1.24 52231

1.27 507.25

1.28 52820

1.28 536.28

- 76 N N3

i nic
6



nicotinic acid HO~N O N vy 6-{4-[6-(2-1sopropyl- pyridin-4-yl)-2-(2 78
met hyl -pyrrolidin-1-yl)- * 1.22 502.32 ~N NN pyrimdin-4-yl] NJ
pi perazin-1l-yl}-5-nethyl- HOI N nicotinic acid F CI 5-Chl oro-6-{4-[6-(3-
chl oro-4-fluoro-phenyl)- 79 J pyrimdin-4-yl]-3-(R)- * 1.34 490.17 C N N
met hyl - pi perazin-1-yl}- \ N nicotinic acid ethyl ester ~O1 i N O 115
Ret. M5 Conpound Nane I1Ccn Time +1 N/ 6-{4-[6-(2-1sopropyl -
pyridin-4-yl)-2-(2- 80 / nethyl-pyrrolidin-l-yl)- * 1.24 516.35 rN
pyrimdin-4-yl]-3-(R)- N % nethyl - pi perazin-1-yl)-5- _HO _ett'hyMSni cotinic
acid ~N 0 F 6-{&upeund net hyl am no- &lame f | uor o- phenyle- Time M+1)
pyrimdin-4-yl]-3-(R- * 1 451.27 \ I N N net hyl - pi perazin-1-yl)-5-
met hyl -ni cotinic acid HO
5-Methyl-6-{4-[2-(2-
= ,N methyl-pyrrolidin-1-y1}-
54 (\N \N*,\é 6-phenyl-pyrimidin-4- *  1.26 487.30
yl]-piperazin-1-yl}~ -
nicotinic acid ethy] ester

5-Methyl-6-{4-[2-(2-
=~ 'N methyl-pyrrolidin-1-yl)-
55 - N NN 6m-tolylpyrimidind-  * 128 50131
yil-piperazin-1-yl}-
nicotinic acid-ethyl ester

/)

5-Methyl-6-{4-[2-(2-

methyl-pyrrolidin-1-yl)-
6-pyridin4-yl-pyrimidin- *  1.24 48831
4-yll-piperazin-1-yl}-

nicotinic acid ethyl ester

56

/

2
z/ \
Z>:Z

{3

Y/

Z 6-{4-[6-(2-Isopropyl-
pyridin-4-y1)-2-(2-

é methyl-pyrrolidin-1-yl)- | 29 <3036
N

—Z

37 pyrimidin-4-yl}-

piperazin-1-yl}-5-methyl-
nicotinic acid ethyl ester

2
Z N

5-Methyl-6-{3-(R)-
N methyl-4-[2~(2-methyi-

o
| pyrrolidin-1-y1)-6- "
58 (LN \er\é P eyl pyrimidin-y1]- 127 50131
piperazin-1-yl}-nicotinic
_N acid ethyl ester

111



N O 5-t& thyl-6-{3-(R) / nmethyl-4-[2-(2-nethyl- Nnolidin-1- 1 6 82 ~N
ph Y ) * 1.18 472.30 phenyl-pyrimdi n-4-yl] piperazi }- HZN I N
nicotinamde mde O F / 6-{4-[2-D nethylam no- 6-(4-fluoro-phenyl) 83
pyrimdin-4-yl]-3-(R)- * 1.14 450.29 IN N N nethyl-piperazin-1-y1}-5 N
met hyl -ni coti nam de H2NN O 6-[4-(2-Di net hyl am no- / N

6- phenyl -pyrimdin-4 84 N ~N~ Nyl}3-(R-nethyl- * 1.13 432.25 NI

pi perazin-1-yl]-5-nethyl H2N nicotinamde i N 116 Ret. Conpound Nane
ICcn Time +1 N 6-[4-(2-D nethyl am no- N 6-pyridi n-4-yl-$ﬁ"i n 85 N
"N N 4-yl)-3-(Reuepgund » 1 1 433. 26 Namel pj per azi n- ICydl [Lime ftrhy| H2N
nicotinamde ' iNO F C oro-6-{4-[6-(3-

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-

0 lidin-1-y1)-6
Il pyrrolidin-1-yl)-6-m- *
59 H\N \N)\!\ES tolyl-pyrimidio-4-yl]- 129 515.32

X N\) piperazin-1-yl}-nicotinic
0 L N acid ethyl ester

0

N\.
| Z
5-Methyl-6-{3-(R)-
2NN meth}lr}ﬁ{Zl-(ZlSnéethyl-
| pyrrolidin-1 -yl }-6- _—
60 (LN \NJ\I\ES pyridin-4-yl-pyrimidin-4- 1.26 502.32
yl]-piperazin-1-yl}-

nicotinic acid ethyl ester -

Y/

6-{4-[6-(2-Isopropyl-
pyridin-4-y1)-2-(2-
methyl-pyrrolidin-1-y1}-

AN
61 L pyrimidin-4-y[]-3-®)-  * 13 54436
NTONT N methyl-piperazin-1-yl}-5-
RS N\) methyl-nicotinic acid
~0 I/N ethyl ester
Q
F
6-{4-[2-Dimethylamino-
6-(4-fluoro-phenyl)-
Z N pyrimidin-4-y1]-3-(R)- N
62 KLN Sy methyl-piperazin-1-yl}-5- 124 479.30
N l methyl-nicotinic acid
] = ethyl ester
\/O =N
C

(5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-

) pyrrolidin-1-yl)-6- ,
? (LN S phenyl-pyrimidin-4-yl]- 1.13 459.31
piperazin-1-yl}-pyridin-
3-yl)-methanol
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N chl oro-4-fluoro-phenyl) 86 1 J pyrimdin-4-yl]-3-(R- * 1.22 461.11 C
N N net hyl - pi perazin-l-yl} N nicotinamde H2ZN i N O 5-Methyl-6-(4-[2-(2-
N 11 nmethyl-pyrrolidin-I-yl) 87 N NN$ 6-phenyl-pyrimdin-4- * 1.17 458. 28
|']-piperazin-1-y]}- &N N ~~~~~ {111/ y HNnicotinamde O 7i:,k. 5-M
thyl-6-(4-[2-(2 | methyl-pyrrolidin-l-yl) 88 8 N, /\

6-mtolyl-pyrimdin-4- * 1.19 472.30 N ~~~/// yl]-pi perazi n 1-yl)
ni cotinamde H2N --N ,N* 5-Methyl-6-{4-[2-(2 nethyl-pyrg ﬂ}jg{‘ 1-yl)-
89 (N NU®& 6-pyridin-4-vyl-pyrimdin- 14 459.30 N 4-yl] n-1-yl}
ni coti nani de " HM? Ret. MB Co d Name |C50 Léﬂreﬁmgm
6-{4-[6-(2-1sopropyl - pyr n-4-yl)- - 90 nethyl-pynolidin-l-yl)- 1.19
501.33 CN N pyrim din-4-y+¥ N pi peréé ﬂ‘l’lg’l{}@ net hyl - ni coti nam de
HON | i N O methyl-4-[2-(2-methyl-
64 Z N pyrrolidin-1-y1)-6-m- x 117 47333
J\N S tolyl-pyrimidin-4-yl]- ‘ '
N piperazin-1-yl}-pyridin-
, o 3-yl)-methanol
HO =N
N\
P (5-Methyl-6-{3-R)-
methyl-4-[2-(2-methyl-
>N pyrrolidin-1-y1)-6-
65 KLN \NJ\N pyridin-4-yl-pyrimidin-4- ) L1 460.32
N yl}-piperazin-1-y!}-
| = pyridin-3-yl}-methanol
HO =N
| Ny (6-{4-[6-(2-Tsopropyl-
Z pyridin-4-y1)-2-(2-
methyl-pyrrolidin-1-yl)-
66 Z N pyrimidin-4-y1}-3-(R)- * 116 502.34
KLN \N/”\bé methyl-piperazin-1-yl}-5-
N methyl-pyridin-3-yl)-
| = ~ methanol
HO =N
F
(6-{4-[2-Dimethylamino-
6-(4-fluoro-phenyl)-
pyrimidin-4-y1]-3-(R)-
67 j ﬁ]\ methyl-piperazin-1-y1}-5- ® 109 43728
N” N7 N methyl-pyridin-3-y1)-
N N\/' l methanol
HO [ =N

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-

@) lidin-1-y1)-6
pyrrolidin-1-yl)-6- "
68 H\N \Nkhé B oy pyrimidind-yl]- 122 47330

piperazin-1-yi}-nicotinic
| _N acid
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F i

6-{4-[6-(4-fl uorophenyl) -

yl)pyrimdin-4 91 1.12 238.15

2-(2-methylpyrrolidin- | - N

r'N N N Yl]pi perazi n-
met hyl pyri di ne3- car boxi m dam de

H2ZN ~N H F i

l-yl}-5 N

5-Chl oro-6-{4-[6-(4-

fluoro-phenyl)-2-(2-(R) 92 nethyl-pyrrolidin-l-yl)- 1.24 497.26 C N IN
N pyrimdin-4-yl] i / piperazin-1-yl}-nicotinic acid HO~N O F
(5-Chloro-6-{4-[6-(4- fluoro-phenyl)-2-(2-(R- 93 N

met hyl -pyrrolidin-1-yl)- * 1.23 511.27 pyrimdin-4-yl]- Le I KN N

pi perazin-1 -yl }-pyridin- 0 NJ 3-yl)-acetic acid HOJ, N E

5- Chl or o- 6- { 4- [é‘?—“%—‘ﬂ% uor o- phenyl ) -222®_(R) . N net Mdin-1-y1)
94 1.25 511.24 C NN % net net hyl --pi periperazinl]-3-- -Ryl HON

- nicotinic acid ~~N O

69

70

71

T2

73

74

&\
SRR
L
wo AN
N"'\
!/
rJ‘N \NJ\T:S
LN
HO l/N
8]
~N
N \NJ\T:é
N
HO |/N
g
(N SN T:S
NN
o &
N‘\
1/
)
o
SN
HO l/N
N\.
l/
@\
N
HO I/N

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-
pyrrolidin-1-yl)-6-m-
tolyl-pyrimidin-4-y1}-
piperazin-1-yl}-nicotinic
acid

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-
pyrrolidin-1-y1)-6-
pyridin-4-yl-pyrimidin-4-
yl]-piperazin-1-y1}-
nicotinic acid

(5-Methyl-6-{4-[2-(2-
methyl-pyrrolidin-1-yl)-
6-phenyl-pyrimidin-4-
yl]-piperazin-1-yl}-
pyridin-3-yl)-methanol

(5-Methyl-6-{4-{2(2-
methyl-pyrrolidin-1-y1)-
6-m-tolyl-pyrimidin-4-
yl]-piperazin-1-y1}-
pyridin-3-yl}-methanol

(5-Methyl-6-{4-[2-(2-
methyl-pyrrolidin-1-y1)-
6-pyridin-4-yl-pyrimidin-
4-yl)-piperazin-1-yl}-
pyridin-3-yl)-methanol

(6-{4-[6-(2-Isopropyl-
pyridin-4-y1)-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-
piperazin-1-y1}-5-methyl-
pyridin-3-yl)-methanol
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* 124 48732
* 1.2 47431
*  1.07 44531
* 1.10 45933
¥ 1.03 446.32
* 1.09 488.39



118 Ret. M5 Conpound Nane. 1Cso Tinme +1 F i 6-{4-[6-(4-Fluoro-
phenyl)-2-(2-(R-methyl- N pyrrolidin-1-yl) 95 1\ 1.21 491.29 ~J Np
yrim-pipe azin- -yl N yrimpiperzinlyl}-5- HO nmethyl-nicotinic and & N
0 5-Methyl-6-{3-(R- N~N ~N, nethyl-pyrrolidin-l-yl)- * 1.21 473.29
6- phenyl - pyri m din-4 NJ yI]-pi perazin-1-yl}- HO N nicotinic acid F C
2-{4-[6-(3-Chl oro-4- fluoro-phenyl)-2-(2- nethyl -pyrrol idin-1-yl) 97
pyrimdin-4-yl]- * 1.22 497.26 ("N N N piperazin-1-yl} BN J
pyri m di ne-5-ca bOXX|I HZN ( Namﬁ am de O F(5 ori)Gi:gEGM-
f | uor o- phenyl ) - - 98 N nmethyl~8¥¢rolidin-1 7.28
pyrimdin-4-ylJ-3-(R)- f ~rrethy| plpera2|n1yl) N J
pyri di n- 3-yl } met hanol N i 4- Fl uor o-
phenyl )-2-(2-(S)-nethyl 99 r" N pyr r%Me&whé -2+
=~ IN methyl—pyrrohdm— -yl)-
75 N \N/l\!\é 6- phe‘nyl-pynmldm-il- * 1.2 45929
N yl}-piperazin-1-yi}-
| nicotinic acid
HO =N

5-Methyl-6-{4-[2-(2-

methyl-pyrrolidin-1-yI)-
6-m-tolyl-pyrimidin-4- * 122 47329
yl-piperazin-1-yl}-

nicotinic acid

76

/

(2
& N\
Z>:Z

(O

5-Methy!-6-{4-[2-(2-
N methyl-pyrrolidin-1-yl)-
17 S 6-pyridin-4-yl-pyrimidin- *  1.17 460.29

1/\}" N 4-yl)-piperazin-1-y1}-

nicotinic acid

O-

6-{4-[6-(2-Isopropyl-
pyridin-4-yl}-2-(2-

“ "N

>

78 ~ Y d methyl-pymrolidin-1-yl}- 55 50939
N N N

pyrimidin-4-yl]-
piperazin-1-yl}-5-methyl-
nicotinic acid

F
Cl
5-Chloro-6-{4-[6-(3-
2N chloro-4-fluoro-phenyi)-
79 o H\N N J pyrimidin-4-yl]-3-(R)- * 134 490.17
NN

methyl-piperazin-1-yl}-
nicotinic acid ethyl ester
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rli-NNpyrmdin-4-yl]-3-(R- 1.24 491.31 .NNjjI NJ

nmet hyl - pi perazin-1-yl}-5 HO N nethyl-nicotinic acid 0 119 Ret. M
Conmpound Nanme 1C50 Tinme (M+l) F (5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(R)- 100 N nethyl-pyrrolidin-1-yl)- * 1.25 506. 28
pyrimdin-4-yl]-3-(R)- G "N N~ nethyl -pi perazin-I-yl}-
pyridin-3-yl)-acetonitrile ~NN' F (5-Chloro-6-{4-[6-(4-

fl uoro-phenyl)-2-(2-(R- 101 nmethyl-pyrrolidin-1-yl)- * 1Re26 $R5.29 G N

N I ~N pyrim di nt4; =3-(R) - J nethy i.perazin-1-yl 0
pyridin-3-y|)-a§%b[i'llyd(:i‘£id iNF LI‘lf]i%gzl 5-Ch|oro-g%94%%ﬁl

chl oro-4-fluoro-phenyl)- R (2 (R -nethyl 102 cl (N 'N-N pyrrolidin-1-yl)-
* 1.27 544.29 pyrimdin 4- I]-3-(F{)-6 Ni h I-E i perazin-1-yl} H2ZN ~ N
nicotinamide O F ~ O [IY5-Chloro- 6 ﬂljr[ “PATORR1 or o- 4- f | uor o- phenyl ) -

C gyridined-yNd-(25
pyrrol i i y-p#ro idin-1-y1): 27 *5451'.2242516-35

2-(2-(R-nethyl 103 O - 3
80 j\N \NJ\,\CS pyrimidin-d-yl]-3-(R)-
N

81

82

83

84

| ~
HO =N
8]

methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

6-{4-[2-Dimethylamino-
6-(4-fluoro-phenyl)-
pyrimidin-4-yl}-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-
pyrrolidin-1-yI)-6-
phenyl-pyrimidin-4-yl}-
piperazin-1-yl}-
nicotinamide

6-{4-[2-Dimethylamino-
6-(4-fluoro-phenyl)-
pyrimidin-4-yl1]-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinamide

6-[4-(2-Dimethylamino-
6-phenyl-pyrimidin-4-
yI)}3-(R)-methyl-
piperazin-1-yl}-5-methyl-
nicotinamide

116

1.18 451.27

1.18 472.30

1.14 45029

1.13 432.25



pyrimdin-4-yl]-3-(R)- NJ nmethyl-piperazin-l-yl}- HO N nicotinic acid F
5-Chl oro-6-{4-[6-(4- fluoro-phenyl)-2-(3-(R)- 104 nethyl - nor pholin-4-yl)-
* 1.21 527.29 A N N N pyrimdin-4-yl]-3-(R - O ~NN

met hyl - pi perazin-I1-yl}- nicotinic acid 0 120 Ret. M5 Conpound Nane |CS
Time M1 F (6-(4-[6-(4-Fluoro- i phenyl)-2-(2-(R)-nethyl-
pyrrolidin-1-yl) 105 IN pyrimdin-4-yl]-3-(R- * 1.12 505.35 ~N
Nnet hyl - pi perazin-1-yl}-5 N nmethyl -pyridin-3-yl)- 0 acetiget.acid HON F i

N- Cycl opr opyl - 6(ginbRag (4- | uoro- phe 2-2-(2- 106 | Ti +1
methyl -pyrroli din-1-y1Jj- *y1.17 516. NN pyri ni di %m%-y—r‘rm%i—)

pi perazin-l-yl}-5-nethyl-f HIN nicotinamde iNO F i
N-cycl obutyl - 6-{4-[6- (4- orophenyl )}-2-(2 N nethyl pyrrolidin-I 107 1.2
530.39 r~N N YI)pyrintdipka 6')[4‘8"'.‘5‘“‘8‘113'&5“?‘9'
=N 6-pyridin-4-yl-pyrimidin-
85 NSNS 4-y1)-3-(R)-methyl- * 11 43326
N \) | piperazin-1-yl]-5-methyl-
| S nicotinamide
HaN =N
O
F
Cl
5-Chloro-6-{4-[6-(3-
AN chloro-4-fluoro-phenyl)-
86 < pyrimidin-4-y1]-3-(R)- ¥ 1.22 461.11
Ci N” TN methyl-piperazin-1-yl}-
X N\) nicotinamide
HoN | =N
Q
5-Methyl-6-{4-[2-(2-
= IN methyl-pyrrolidin-1-yf)-
87 ’/\N \N)\,b 6-phenyl-pyrimidin-4- * 117 45828
N\) yl]-piperazin-1-yi}-
| - nicotinamide
HaN =N
0
5-Methyl-6-{4-[2-(2-
~ IN methyl-pyrrolidin-1-yl)-
88 NS 6-m-tolyl-pyrimidin4-  * 119 47230
N\/l yl]-piperazin-1-yl}-
[ nicotinamide
HoN ZN
N\
| Z
5-Methyl-6-{4-[2-(2-
“ N methyl-pyrrolidin-1-yl)-
89 NS 6-pyridin-4-yl-pyrimidin-  * 114 459.30
N\) 4-yl}-piperazin-1-yl}-
| \ nicotinamide
HzN =N

117



N yl ] pi perazin-1-yl}-5- methyl nicotinam de
N- Cycl opent yl

nmet hyl

-pyrrolidin-l-yl)-

-6-{4-[6-

HN kC~- 0 F

(4-fl uoro-phenyl)-2-(2- 108
1.22 544.41 N pyrimdin-4-yl]-

a

N N N

pi perazin-1-yl }-5-net hyl -
6- {4-{6-(4-fl uorophenyl) -

ni coti nam de

HNiNO F

2-(2-met hyl pyrrolidin-I-

N yl)pyrimdin-4- *

109 1.17 534.39 0 ~N NN Yl]piperazin-l-yl}-N(2 NJ nethoxyethyI}S-

met hyl ni coti nam de
4-16- (4- quorop enyl
1.17 534.39 O

met hyl ni coti nam de
2-(2-nmet hyl pyrrolidi

50

91

92

93

94

HN k 0 121 Ret.
2-(2-nethyl pyrro

VS Cowpound Nane T5

i di n-

+#1 F 6-{
i mdin-4

|pera2|n | -yl }808 2 NJ nethox

ﬁﬂi
n I-

N

LS

N N

6-{4-[6-(2-Isopropyl-
pyridin-4-yI)-2~(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-
piperazin-1-yl}-5-methyl-
nicotinamide

6-{4-[6-(4-fluorophenyl)-
2-(2-methylpyrrolidin-1-
yDpyrimidin-4-
yl]piperazin-1-yl}-5-
methylpyridine-3-
carboximidamide

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(R)-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]J-
piperazin-1-yli}-nicotinic
acid

(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(R)-
methyl-pyrrolidin-1-y1)-
pyrimidin-4-yl]-
piperazin-1-yl}-pyridin-
3-yl)-acetic acid

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(R)-
methyl-pyrrolidin-1-y1)-
pyrimidin-4-yl]-3-(R)-
methyl-piperazin-1-yl}-
nicotinic acid

118

et X

6-{4-(6-(4-fluorophenyl) -

+*

1.19 501.33

112 23815

* 124 49726

* 123 511.27

* 125 511.24



110 N yl)pyrimdin-4 O~HN N~N , NN yl ] pi perazin-1-yl} N (3- 1.18 546.40 N
nmet hoxypr opyl ) - 5- nethylnlcotlnanlde i
N\ 2-(2-methyl pyrrolidin-1 HN N N

6-{4-[6-(4-fluor

yl)pyrimdin-4 111 yl]piperazin-l-yl)-5- * 1.18 560.41 nmethyl

ophenyl ) -

(tetral rydrofuran-2 yl met hyl)nicotinam de
N- ( 3- et hoxypropyl )-6-{4 [6-(4-f|uorophenyl)-2-(2- 112 N

met hyl pyrrolidin-

yl ] pi perazin-1-yhk}-
ryN N~ fIuorophe‘ér%%?'?mgg‘E

yl ) pyrim di n- 4-
M5 Conpound [/~

95

o

96

97

98

99

Q

[ 1 yl]pip
Name |1 Q 5

razin- I-yI}
im (M)

0O O0--N

FF ti

1 O\HN CN "N~N yl)pyrimdin 4- 1.2 562. 4§a
thylnlcotlnaqh
(2 A13 ~/ iN

0 O NNN
Ipyrrolldln i%g
nethylnicotinanlde
N N~{ N- (4-fl uorobe
DIPr-EuoE n- | -+ 1. 22

- 114 met h%engyz -(2-(R)-methyl-

-N O

| Nra N
Bz
6.40

F 122 Ret.
nzyl)-6-{4-
584. 40

=N

pyrrolidin-1-yl)-
pyrimidin-4-yl]-3-(R)-
methyl-piperazin-1-yi}-5-

‘methyl-nicotinic acid

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-(R)-
methyl-pyrrolidin-1-yl)-

_ 6-phenyl-pyrimidin-4-

yl}-piperazin-1-yl}-
nicotinic acid

2-{4-[6-(3-Chloro-4-
fluoro-phenyl}-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-
piperazin-1-yi}-
pyrimidine-5-carboxylic
acid amide

(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(R)-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-3-(R)-
methyl-piperazin-1-y1}-
pyridin-3-yl)-methanol

6-{4-[6-(4-Fluoro-
phenyl}-2-(2-(S)-methyl-
pyrrolidin-1-yl)-
pyrimidin-4-yl1]-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

119

1.21 491.29

1.21 473.29

122 49726

1.25 497.28

124 491.31



yl)pyrimdin-4- yl]piperazin-l-yl}-5- nethylnicotinamde F F F
6-{4-[6-(4-fluorophenyl)- N 2-(2-nethylpyrrolidin-l- yl)pyrimdin-4- *
115 ~N ~NLN 3 yl ] piperazin-1-yl}-N(4- 1.22 596.42 NJ net hoxybenzyl)-5
HN i N methyl nicotinamde O NNN[3 N_,/ (dinmethylamno)propyl]- HN
ICN N 6-{4-[6-(4-fl uorophenyl) 116 2-(2-nethylpyrrolidin-I- * 1.11 561. 46
[ yl)pyrimdin-4 yl]piperazin-1-yl)-5- -f~ nmethylnicotinamde F F/
6-{4-[6-(4-fluorophenyl)- 2-(2-nethyl pyrrol idin-1- Nyl )pﬁ% mdﬂﬁn 4 117
1.18 548.41 ~N NY1 |pera2|n1yl (2 n'ethoxyl- I) N J
5-met hyl ni cot i na Y&N 0 123 R Corrpound m +1 0
-N N 6-{4-[6-(4-fluorophenyt) ry~\ N~ \ 2- (2- et hyl pyrrolldln - HN VN
yl)pyrimdin-4 118 yl]pip in-1-yl} 72. 37 nethyl-N(2-
t hi enyl met hyl) g%hbm% :(#16-01
uoro-phenyl)-2-(2-(R)-
methyl-pyrrolidin-1-y1)-
100 f pytimidin-4-yl}3-R)- 1% 30628
methyl-piperazin-1-yl}-
pyridin-3-yl)-acetonitrile
_ ;
NZ
(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(R)-
: methyl-pyrrolidin-1-y1)-
101 ij’\ pyrimidin-4-yl]-3-R)- 126 52529
methyl-piperazin-1-yI}-
I pyridin-3-yl)-acetic acid
HO
5-Chloro-6-{4-[6-(3-
chloro-4-fluorc-phenyl)-
2N 2-(2-(R)-methyl-
102 - J\ pyrrolidin-1-yl)- * 127 544.29
pyrimidin-4-ylI}-3-(R)-
methyl-piperazin-1-y1}-
HZN l =N nicotinamide
o}
F
cl
5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
AN 2-(2-(R)-methyl-
103 s pyrrolidin-1-y1)- * 0 1.27 54522
cl N” N /D pyrimidin-4-yl]-3«(R)-
X N_ methyl-piperazin-1-yl}-
HO | _N nicotinic acid
F
5-Chloro-6-{4-[6-(4-
flucro-phenyl)-2-(3-(R)-
“ N thyl-morpholin-4-y1)-
104 meihy rpholin-4-y
cl N \NJI\N pyrimidin-4-y1}-3-(R)- 12152729
N )\/ methyl-piperazin-1-y1}-
ho. \N nicotinic acid
o
o]

120



nicotinamde F F N-(2-ethoxyethyl)-6-{4- [6-(4-fluorophenyl)-2-(2- N
met hyl pyrrolidin-1 119 | 1.18 548.41 O N ~N yl)pyrimdin-4 N
yl ] pi perazin-1-yl}-5-. nethylnicotinamde HNI1 iNO
6-{4-(6-(4-fluorophenyl)- 2-(2-methylpyrrol idi n- | - yl)pyrimdin-4
120 yl ] pi perazin-1-yl}-5- * 1.2 558.36 nethyl-N (2,2, 2-
trifluoroethyl)nicotinani de N-benzyl-6-{4-[6-(4 \ N\,N
fl uorophenyl) - - v nmethylpyrrolidin-1 121 1.22 580.43 ¥ ﬁé%|n1d|n-4-
yl ] pi perazin-1- yI} N, 5 dlnethylnlcotlnanlde F O4-(4 f1 ud? 1)-2-(2-
/ N N < nmethylp -1-yl)-6- N Mame [ 3- et hyl - 5&223L@9M¢ﬁdln-|-
1.18 530.40 ylcarbonyl)pyr din-2- yl]piperazin-1- yl}pyrimdine F 124
Ret. M5 Conpound Nane en +1  (6-{4-[6-(4-Fluoro-
phenyl)-2-(2-(R)-methyl-
pyrrelidin-1-yl)-
/ pyrimidin-4-y1]-3-(R)- ¥ 112 50535
N N methyl-piperazin-1-yl}-5-
methyl-pyridin-3-yl)-
N\) acetic acid

105

HO

N-Cyclopropyl-6-{4-[6-
(4-fluoro-phenyl)-2-(2-
N methyl-pyrrolidin-1-yI)- -
106 N 3 ,'l\N pyrimidin-4-yl]- 117 516.38
' piperazin-1-y1}-5-methyl-
nicotinamide

yl]piperazin-1-yi}-5-
methylnicotinamide

F
\ N-cyclobutyl-6-{4-[6-(4-
fluorophenyl)-2-(2-
- methylpyrrolidin-1- .
v o \N/”\r\é yhpyrimidin-4- 1.2 53039

I
=z
N

=z

N-Cyclopentyl-6-{4-[6-
(4-fluoro-phenyl)-2-(2-
Z°N methyl-pyrrolidin-1-yl)-
108 (\ > J\"d pyrimidin-4-y1]- 1.22 544.41

piperazin-1-yl}-5-methyl-
nicotinamide

6-{4-[6-(4-fluorophenyl)-
2-(2-methylpyrrolidin-1-
N yhpyrimidin-4- .
109 ~ (\N NJ\N‘j yl]piperazin-l -yl}-N-(2- 1.17 534.39
methoxyethyl)-5-
methyInicotinamide
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O N N 4-(4-fluorophenyl)-6-{4 \ N [3-nethyl-5-(piperidin-1 123 \ ~N

yl carbonyl )pyridin-2- * 1.2 544.42 vyl]piperazin-l-yl}-2-(2- /

met hyl pyrrolidin-1 yl)pyrimdine F O N4-[(6-{4-[6-(4- /~ N\,
fluorophenyl)-2-(2- f ICN N nethylpyrrolidin-1 124 \ yl)pyrimdin-4- *
1.16 546.40 0. yl]piperazin-Il-yl}-5- nethyl PYridin-3-

yl ) car bonyl ] norpholine F O N 4-(4-fluorophenyl)-6-(4- N (3- nethyl 5 [ (4-
N NN N meUylpiperidin-1 125 ( ) \ / yl)carbonyl]pyridi $ﬁ

558. 44 vyl }pi perazin- I-yI) 2-(2- / \ methylpyrrolidin-|I giipyp? di ne-

O N 1-[(6-{4-[ 6-Cotapoltad ( f | uor ophenyNaa2- (2- ///~~~N]Gs

met hyl pyrrolidin-1 126 ° yl ypyrimdin-4- 1.22 558.44 &

yl ] pi perazin-1-yl)-5- / \ *thylpyrldln 3 yI)carbonyI]azepane FO
4-1(6-{4-[6-(4- ~N fluorop yl)-2-(2- ~ N N~ hylpyrrolldln | 127 N
yl)pyrinidin-4- * 1.19 562538 yI]pl ;gér*d%%ﬂ@"%fﬁ ﬂyé) net hyl pyri di n-3
yl ) car bonyl ] t hi onor phol i (2-methylpyrrolidin-1-

109 yDpyrimidin-4-
yl]piperazin-1-yl}-N-(2-

0]
-5
\ § N\) methoxyfcthyl) '

117 53439

methylnicotinamide

6-{4-[6-{4-fluorophenyl)-
2<(2-methylpyrrolidin-1-
= lN yDpyrimidin-4-
o) X, yllpiperazin-1-yl}-N-(3-
@ N h(/> methoxypropyl)-5-

methylnicotinamide

1.18 548,40

0 =N Q 6-{4-[6-(4-fluorophenyl)-
77\ N= 2-(2-methylpyrrolidin-1-
N N/ NN \7<N yhpyrimidin-4-
111 yl]piperazin-1-yl}-5- 118 560.41
methyl-N-
0 (tetrahydrofuran-2-

ylmethyDnicotinamide

*

F
0 N-(3-ethoxypropyl)-6-{4-
\ [6-{(4-fluorophenyl)-2-(2-
_ =N methylpyrrolidin-1-
2L - /||\N ypyrimidin-4- 12 56243
yl]piperazin-1-yl}-5-
methylnicotinamide

Y= o~ w _‘_{Q N-benzyl-6-{4-[6-(4-

o O\ / N fluorophenyl)-2-(2-
13 I\\/ W methylpyrrolidin-1- * 122 56640
\ yDpyrimidin-4- ’ '

yilpiperazin-1-yl}-5-

methylnicotinamide
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ne F 125 Ret. M5 Conpound Nane 1Cso Te (Mtl) O N
4-(4-fluorophenyl)-6-(4 {3-nmethyl-5-1(2- ~- N\ / NN N\
met hyl pi peridin-1 128 N yl)carbonyl]pyridin-2- * 1.22 558. 44
yl } pi perazin-1-yl)-2-(2- / methylpyrrolidin-1 yl)pyrimdine F O -NN
cycl ohexyl -6-{4-[6-(4- \ / N N fluorophenyl)-2-(2- ~>\ iN
met hyl pyrrolidin-1 129 yl)pyrimdin-4- 1.24 572.45 [ \
yi ] pi perazin-1-yl}-N,5 - dinmethyinicotinamide F O _N et MS
4- (4-fluorophenyl)-6-(4- r-\ N\ {3-nethyl-5-[(4\ / ~NA%~.N
phenyl pi peri di n-Cor@indl ) car bonyl | py rNiagien- 2- * 1. 26 GG, 482 (M+1)
yl )pi perazin-1-yl)-2-(2- \ nethylpyrrolidin-1 yl)pyrimdiffe F O N
4- (4-fluorophenyl)-6-(4- N_ {3- hyl -5-[(4- y nN net hyl pi perazin-1 131
© \ yl)carbonylg pytidin-2- * 1.{ §59.44 N yl)piperazin-1-yl)-2-(2- [/ \
met hyl pyrrolidi ny31AT AN-@-QuprgbpagPdgitenyl ) - 6- [ 4-

5 [6-(4-fluorophenyl)-2-(2-
methylpyrrolidin-1- *

L4 yDpyrimidin-4-
| | O yl]piperazin-1-y1}-5-
methylnicotinamide

122 58440

6-{4-[6-(4-fluorophenyl)-
2-(2-methylpyrrolidin-1-

yDpyrimidin-4- .
'*(':5 yllpiperazin-1-y1}-N-(4- 122 596,42

~al
-
(NN
Q X N\) methoxybenzyl)-5-
| methylnicotinamide

0 N Q N-[3-
T\ N:{ (dimethylamino)propyi]-
‘ 6-{4-[6-(4-fluorophenyl)-
2-(2-methylpyrrolidin-1-  *  1.11 56146
ylpyrimidin-4-
yllpiperazin-1-yl}-5-
‘“f\ methylnicotinamide

!

6-{4-{6~(4-fluorophenyl)-
2-(2-methylpyrrolidin-1-
N yDpyrimidin-4- "
117 < A~ /lkN Vipiperazin 1yl -N-2- 18 84040
: methoxy-1-methylethyl)-
5-methylnicotinamide
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(5-{[4-(2 methoxyetlryl)p iperazin- N 1-yl]carbonyl}-3 132 | * 1.11
603.48 (0~ N N-N, nethylpyridin-2 yl)piperazin-l-ylj-2-(2- N~ 1 NJ

met hyl pyrrolidin-1- (NiNyl)pyrimdine O 126 Ret. M5 Conpound Nane | Ccn
Tm+1 e 0 4-(4-{5-[(4- N N cycl opentyl pi perazin-1- /~ N NN N

met hyl pyridin-2- * 1.12 613.51 N~ yl}piperazin-1-yl)-6-(4- /
fluorophenyl)-2-(2 nethylpyr olidin-1- F yl)pyrimdine O 4-(4-{5-[(4- NN
acetyl piperazin-1- N' ~N' N yl)carbonyl]-3 134 net hyl pyRetdi p2- * 1.14
587.44 N yl)piperazin-l-yl)-6-(4- / _fluorophenyl)-2-(2 Tim

met hyl pyrrol i di | ) pyri mi di ne BY&meE 4-f| uor ophe “G- (4MED)
{3-methyl -5-[(2- nethyl pyrrolidin-I- 135 yl)carbonyl]pyridin-2- * 1.2
544.42 r~"N N Nyl }piperazin-I-y)y2-(2- N) mt ydin-1 ~ y!)pyr)pyrimdi
dine O Q =N N 6-{4-[6-(4-fluorophenyl)-

b 2-(2-methylpyrrolidin-1-

yDpyrimidin-4-

yl]piperazin-1-y1}-5- * 121 57237
methy}-N-(2-

thienylmethyl)

nicotinamide

118

n

N-(2-ethoxyethyl)-6-{4-

[6-(4-fluoropheny!)-2-(2-

methylpyrrolidin-1- *

5 \ yDpyrimidin-4- 118 54841
N\,) yllpiperazin-1-yl}-5- .

H | S , methylnicotinamide

HN

6-{4-{6-(4-fluorophenyl)-
2-(2-methylpyrrolidin-1-
: yhpyrimidin-4-
120 yllpiperazin-1-yi}-5- * 1.2 58836
methyl-N-(2,2,2-
trifluoroethyl)nicotinami
de

N-benzy!-6-{4-[6-(4-
fluorophenyl)-2-(2-
methylpyrrolidin-1- "
¥)pyrimidin-4-
yl]piperazin-1-yl}-N,5-
dimethylnicotinamide

1.22 58043

4-(4-fluorophenyl)-2-(2-
methylpyrrolidin-1-yl)-6-

{4-[3-methyl-5-

(pyrrolidin-1- ¥ 118 53040
ylcarbonyl)pyridin-2-

yl)piperazin-1-

yl}pyrimidine
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Z

[2- NN -/ \ (dinmethylarnino)ethyl]-6 -N\ / JN\ N

6- (4-fluorophenyl)-2 136 (2-nethylpyrrolidin-I- * 1.1 561.46 N

yrimdin-4- yl]piperazin-1-yl}-N, 5 dinmethylnicotinamde F O N NJ[3
(di nmet hyl am no) propyl]- -N I N 6-{4-[6-(4-fluorophenyl) 137

2-met hyl pyrrolidin-I- * 1.11 575.48 /(\ yl)pyrimdin-4- _N

pi perazin-l-yl}-N,5\ dinmetlrylnicotinamde F 127 Ret. M5 Conpound

me 1C50 Ten +1 F 6-{4-[6-(4-fluorophenyl)- 2-(2-methylgyrr gdln | -

| )pyrimdin-4 138 N yl]piperazin-1-yl)-N5- * 1.11 573. ~Np" Nl N N~
i met hyl - N- (1 NQwetpowhdyi n- 3- ~ ~N yiNagiecot i nani dani d€s0F2 (M+1)
-[(6-{4-[6-(4- fluorophenyl)-2-(2- nethylpyrrolidin-l §I)pyr|n1din-4

9 / yl]piperazin-1-yl}-5- * 1. 73.47 ~N NN, "\ nethylpyridin-S NJ

)

carbonyl]-N, Ny ~N N d| met hyl pyrf ol (Q'ﬂQorgphegyrﬂ-&?fl-

\ / \JN ‘( [3-methyl-5-(piperidin-1-
123 O ylcarbonyl)pyridin-2- X 12 54442
yllpiperazin-1-yl}-2-(2- : ’
methylpyrrolidin-1-
yl)pyrimidine

\<|—\|—\Q.\<g~<|\>z*<f-“ﬂo
—w' = —=—&F— 1 “=x
b SN’ |

?'o'—'

4-[(6-{4-[6-(4-

. fluorophenyl)-2-(2-

methylpyrrolidin-1-

yDpyrimidin-4- * 116 54640
yllpiperazin-1-yl}-5-

methylpyridin-3-

yl}carbonylJmorpholine

4-(4-fluorophenyl)-6-(4-

{3-methyl-5-[(4-

methylpiperidin-1-

yDcarbonyllpyridin-2- * 123 55844
yl}piperazin-1-y1)-2-(2-

methylpyrrolidin-1-

yl)pyrimidine

1-[(6-{4-[6-(4-

fluorophenyl)-2-(2-

methylpyrrolidin-1-

yDpyrimidin-4- ¥ 122 558.44
yl]piperazin-1-yl}-5-

methylpyridin-3-

yl)carbonyl]azepane

4-[(6-{4-[6-(4-
fluorophenyl)-2-(2-
methylpyrrolidin-1-
yl)pyrimidin-4-

s yllpiperazin-1-yl}-5-
methyipyridin-3-
yDcarbonyljthiomorpholi
ne

1.1 562.38
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O F aN-{1-[(6-{4-[6-(4- fluorophenyl)-2-(2- N nmethylpyrrolidin-1
yl)pyrimdin-4- * 1.15 587.45 /I-NH rN N N yl]piperazin-1-yl}-5
N N yl)carbonyl]polidin-3- 0 yl}acetam de

4- (4-fl uorophenyl)-6-(4- {5-[(4-nmethoxypi peridin-

ncar bonyl } pyrr

F

1-yi)carbonyl ]

140 \
0N,)
-3-N 141

met hyl pyridin-2- * 1.18 574.45 ~N N N6 yl)piperazin-l-yl)-2-(2- 0 NJ

methylp din-1- NI

N yl) pyrimdine idine

0 128 Ret.

VB

IC<n Tim M+l F a difluoropiperidin-1- yl)carbonyl]-3- Ngggt

142 1.2 580.41

met hyl pyrrol i di ©ofnpodad/| ) pyri m di ne Name 4-[6-(4-
N 1.17 526.39 C

.1~0 t
o
=

fl uoro-phenyl)-2-(3-(R)-
pyrimdin-4-yl]-3-(R)-
ni coti nam de

130

NJ

ri'NNN)

hyl - pi perazin-1-yl}-
4-(4-fluorophenyl)-6-(4-
{3-methyl-5-[(2-
methylpiperidin-1-
yl)carbonyl]pyridin-2-
yl} piperazin-1-yl)-2-(2-
methylpyrrolidin-1-
yl)pyrimidine

N-cyclohexyl-6-{4-[6-(4-
fluorophenyl)-2-(2-
methylpyrrolidin-1-
yDpyrimidin-4-
yl]piperazin-1-yl}-N,5-
dimethylnicotinamide

4-(4-fluorophenyl)-6-(4-
{3-methyl-5-[(4-
phenylpiperidin-1-
yl)carbonyl]pyridin-2-
yl}piperazin-1-y1)-2-(2-
methylpyrrolidin-1-
yDpyrimidine

4-(4-fluorophenyi)-6-(4- .
{3-methyl-5-[(4-
methylpiperazin-1-
ylycarbonyl]pytidin-2-
yl}piperazin-1-yI)-2-(2-
methylpyrrolidin-1-
yDpyrimidine

4-(4-fluorophenyl)-6-[4-
(5~{14-(2-
methoxyethyl)piperazin-
1-yl]carbonyl}-3-
methylpyridin-2-
yl)piperazin-1-yl}-2-(2-
methylpyrrolidin-1-
yDpyrimidine

126

r'N N yl}piperazin-1-yl)-6-(4 F NJ fluorqghe
ICsq =~ (M)

Conmpound Nane

yridin-2
-2-(2-

o

H2N | ~N

* o122

1.24

1.26

1.1

* 1

558.44

§72.45

620.48

559.44

603.48



OF ~ 6-{4-[6-(4-Fluoro- hen 1 Py.)-2-(2-(R-methyl- pyrrolidin-1-yl)-
144 1t pyrimdin-4-yl]-3-(R- * 1.18 491.40 N N N~

nmet hyl - pi perazin-1-yl}-5- nethyl pyridine-2- ,N carboxylic acid COCH F |
6-{4-[6-(4-Fluoro- phenyl)-2-(2-(R)-nmethyl- pyrrolidin-1-yl) 145
pyrimdin-4-yl]-3-(R)- 1.23 490.22 r-1 IN N N nethyl -piperazin-1-yl}-5 N
J nethyl-pyridine-2 N carboxylic acid amde CONH2 F C
(5-Chloro-6-{4-[6-(3- chloro-4-fluoro-phenyl)- 2-(2-(R-ngthyl 146 N
pyrrolidin-1-yl)- * 1.29 531.15 C NN pyrinidin-4-y|]-3?§5g NMfet hyl -i n
ol ~ / pyridin-Eompoun®t hanol HO | Nymk29 Ret. M @Qﬁp dQQ@ﬂF | Csn e
W F 2-(5-Chloro-6-{4-[6-(4- fluoro-phenyl)-2-(2- N €

met hyl -pyrrolidin-I-yl 147 1.28 1.26
yl - py yl) 25104

A /=N N cyclopentylpiperazin-1-
\ / C“ "#N yDcarbonyl]-3-
133 @ W methyipyridin-2-
N yl}piperazin-1-yl)-6-(4-
d Q fluorophenyl)-2-(2-
' ’ _ methylpyrrolidin-1-

F  yDpyrimidine

Q 4-(4-{5-(4-

QA =N N ) .

‘ ¢ ™\ New acetylpiperazin-1-
(-N Y, -'\\/N o yl)carbonyl]-3-

112 613.51

‘_) e methylpyridin-2-
o N yl}piperazin-1-yl)-6-(4-
:< fluorophenyl)-2-(2-
methyipyrrolidin-1-
F  yDpyrimidine

1.14  587.44

4-(4-flucrophenyl)-6-(4-
{3-methyl-5-[(2-
methylpyrrolidin-1-
I yhcarbony!]pyridin-2-

N yl}piperazin-1-yl)-2-(2-

2N methylpyrrolidin-1-
N I _N yDpyrimidine

*

135 12  544.42

0 E:z\ N-f2-
\ N/‘\ Ns< (dimethylaniino)ethyl]-6-
- 'L/N \ N {4-[6-(4-fluorophenyl)-2-
136 e f (2-methylpyrrolidin-1-
ypyrimidin-4-
N yl]piperazin-1-yi}-N,5-
dimethylnicotinamide

0 — — %@ N-[3-
' N=— {dimethylamino)propyi]-
“NS\—QLN \ N 6-{4-[6-(4-fluoropheny))-
137 2-(2-methylpyrrolidin-1- 1.11 57648
yDpyrimidin-4-

. _ yllpiperazin-1-yl1}-N,5-
N dimethylnicotinamide

*

1.1 66146

*
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G r'NNN6 PYrimdin-4-ylj piperazin-l-yl}-pyridin- ~/N
3-yl)-propan-2-ol HOZ~ i N F 1-(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2- N nmethyl-pyrrolidin-1-yl) 148 L 1.26 497.23 N
PYrimdin-O0 C ~N -ylj- piperazin-l-yl}-pyridin- NJ 3-yl)-ethanol HO
INNN F aidl 5-Chloro-6-{4-[6-(3- chloro-4-fluoro-phenyl)- N
2-(2-(R)-methyl pyrrolidin-1-yl)- H* 1.28 588.24 149 Cl N -NN\~
pyrimdin-4-yll-3-(R) NJ ~/ methyl-piperazin-1-yl)- HO*~N.fi/(h_N
N-(2(2- hydroxy-ethyl)- nicotinamde O F a 6-(4-[6-(4-Fl ?)tro-
phenyl ) - 2- ( 3- ( R) Combbusd Nrmrpholln ANphe 150 ! rinmidj 4-@_@1 Yy 1.25
507.28 N NN') PY Y j" " rrethyl pl perazin-1 -yl
nmet hyl -nicotinic acid &l N 0 130 Ret. M5

6-{4-[6-(4-fluorophenyl)-

2-(2-methylpyrrolidin-1-

yDpyrimidin-4-

yl]piperazin-1-yl}-N,5- * 111 57347

~N (\ N N N dimethyl-N-(1-
L/? methylipyrrolidin-3-
yDnicotinamide

1-[(6-{4-{6-(4-
fluorophenyl)-2-(2-
methylpyrrolidin-1-
2N yl)pyrimic!in—fl—
139 | yllpiperazin-1-yl}-5- ¥ 11 57347

—N/ NN )\NLJ> methylpyridin-3-
A yl)carbonyl]-N,N-

N | _N dirr}eﬂlylpyrrolidin-3-
amine

N-{1-{(6- {(4-[6-(4-
fluorophenyl)-2-(2-
. methylpyrrolidin-1-
N N
< yhpyrimidin-4-

140 . . * 115 587.
}—NH (\N N N(ﬁ yl]piperazin-1-y1}-5- 87.45

methy!pyridin-3-
ylcarbonyljpyrrolidin-3-
yl}acetamide

4-(4-fluorophenyl)-6-(4-

{5-](4-methoxypiperidin-

N 1-yl)carbonyl]-3-

141 I methylpyridin-2- ¥ 118 57445
l\d yl}piperazin-1-yl)-2-(2-

o] N N/ methylpyrrolidin-1-
N | _N yD)pyrimidine
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Conpound Nane Isn Tim (M+l) e F 6-{4-[6-(4-Fluoro- phenyl)-2-(2- (S)

hydroxynet hyl - i 151 ' ~ pyrrolidin-l-yl)- * 1.23 507.27 "'INNN

pyrimdin-4-yl]-3-(R) N nmethyl-nicoti 5- HO &N HO nethyl-nicotinic acid

acid ,Tr O F \ 2-(5-Chloro-6-{4-[6-(4- fluoro-phenyl)-2-(2- 152

met hyl -pyrrolidin-1-yl)- * 1.22 510.16 pyrimdin-4-yl]- C ~IN

pi perazin-I1-yl)-pyridin- NJ 3-yl)-acetamde 0 & N HZN F

6- (4-[6-(4-Fluoro- phenyl -2-(isopropyl- N nethyl-am no)ﬁll JMg’ 25

479.21 - N N pyrimdin 4-y1J-3-(R) - nethyl-pi perazin-|

met hyl - ni coti ni cCCaapahniO i N F \ Cl @Ndne [ 6- ( 3- Chl or Yy M+1)

fluoro-phenyl)-2-(2-(R)- N nmethyl-pyrrolidin-I-yl) 154 * P29 525.17 J N

rimdin-4-Yl]-3-(R) li~) nethyl-piperazin-1-yl}-5-

py 1-3-(R ) y p%-(4{5r(44-y}
difluoropiperidin-1-
ylcarbonyl]-3-

Z N methylpyridin-2-

142 (\N \lekN yl}piperazin-1-yh)-6-(4- 1.2  580.41
K N\) fluorophenyl)-2-(2-
Fb | methylpyrrolidin-1-
N =N yl)pyrimidine
F
5-Chloro-6-{4-{6-(4-
fluoro-phenyl)-2-(3-(R)-
“ N methyl-morpholin-4-yl}-
143 o N \Nl N’\ pyrimi dil}-4-yl]:3-(R)- 1.17 52639
L\ N /‘\,0 nfethyl-plgerazm-l-yl}-
| nicotinamide
HaN =N
o]
F
6-{4-[6-(4-Fiuoro-
pheny)-2-(2-(R)~-methyl-
s pyrrolidin-1-yl)-
144 o M pyrimidin-4-y1]-3-(R)- * 118 491.40
N™ °N” "N methyl-piperazin-1-yl}-5-
N N\) methyl-pyridine-2-
i _N carboxylic acid
COOH
F

6-{4-[6-(4-Fluoro-
phenyl)-2-(2-(R)-methyl-
2N pyrrolidin-1-yl)-
145 ‘/l\ < pyrimidin-4-y1]-3-(R)- * 123 490.22

N °N methyl-piperazin-1-yl}-5-
x N methyl-pyridine-2-
| _N carboxylic acid amide
CONHg

c (5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-(R)-methyl-
N pyrrolidin-1-yl)- * 129 531.15

146 = |
o J\N NP pyrimidin-4-y1]-3-(R)-
\) /‘:> methyl-piperazin-1-yl}-

pyridin-3-yl)-methanol
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N nethyl-nicotinic acid HOi N F (5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(S)- hydroxynethyl- pyrrolidin-l-yl) N
pyrimdin-4-yl]-3-(R) 155 1\N N net hyl - pi perazin-1-yl}- * 1.24 610.24 HO
A r N Npyridin-3-yl)-(2-(S)- &CN hydroxynmethyl N H pyrrolidin-1-y1l)-
met hanone 131 Ret. M5 Conpound Nane ICsn em+1 F ~

5-Chl oro-6-{4-[6-(4- fluoro-phenyl)-2- (2 (S)- hydroxynet hyI 156
pyrrolidin-l-yl)- * 1.27 527.16 C N N p pyrimdin-4- ylk (‘ﬁﬁ

met hyl - pi perazin-1-yl}- HO N HO nicotinic acid F 5- Ch|0,lip 6 [ 6-(4-
f 1 uor o- phenyl ) - 2ombbr ddsopr opyl - met hyNagh®7 C ~N N) N~ICso M+1

ami no}pyrimdin-4-yl]- 1.28 449.16 N 3-(R)-methyl -pi pera%| n-
1-yl}-nicotinic acid HO ~ O F 5-Chloro-6-{4-[6-(4-

fluoro-phenyl)-2-(2-(9S)- dr oxynmet h%l-l(5~Chloro-6-{4'[6'(4‘

fluoro-phenyl)-2-(2-

147 2N methyl-pyrrolidin-1-yl)- 128 51126
‘ w pyrimidin-4-yl]- : X
% N(\ NN N piperazin-1-yl}-pyridin-
[ = 3-yl)-propan-2-ol
HO =N
F
1-(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-
2SN methyl-pyrrolidin-1-yl)- *
148 g ity Ly 126 49723
ol '@ N piperazin-1-ylt}-pyridin-
l = 3-yl)-ethanol
HO =N

5-Chloro-6-{4-[6-(3-

chloro-4-fluoro-phenyl)-

2-(2-(R)-methyl-

pyrrolidin-1-yl)- x 128 58824

“= N
|
149 ol H\N \N’juD pyrimidin-4-yI]-3-R)-

Mo X N\) ;\r;e(’gl)l;l-%iperazia-ll-)yl}-
-(2-hydroxy-ethyl)-
Ho >N 2 nicotinamide
8]
F

6-{4-[6-(4-Fluoro-
phenyl)-2-(3~(R)-methyl-
' Z N morpholin-4-yl)-

N .
N 0 methyl-piperazin-1-yi}-5-
x \) /K/ methyl-nicotinic acid
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158 IN pyrrolidin-1-yl)- * 1.25 513.19 d C N ~NN~ pyrimdin-4-yl] NJ p

pi perazin-1l-yl}-nicotinic

fl uoro-phenyl)-2-(3-(R)-

i pmidinll-yl]-

pyr C

HO ,r& N HO acid O F 5-Chl oro-6-{4-[6-(4-

159 \ et hyl - norpholin-4-yl)- * 1.28 513.17
acid HON O F

N NN piperazin-l-yl}-nicotinic

5-Chl oro-6-{4-[6-(4- fluoro-phenyl)-2- N (isopropyl-nethyl

485.19 QA )
i NNJ 132 Ret.

499.21 am no) -

nicotinic acid HO ~N

151

NN
HO l =N
o]

152

153

154

155

1,

N am no}pyri mdin-4-yl]-
M5 Conmpound Nane Icn Time M+l F
6-{4-[6-(3-Chl oro-4- fluoro-phenyl)-2 i
tipmpeind n- 4-yl ] - ~N NName pi per azi n- 14} =9 m@iy] -

F

= "N
o |
N™ N

I
o

F

~ d

6-{4-[6-(4-Fluoro-
phenyl}-2-(2~(S)-
hydroxymethyl-
pyrrolidin-1-yl)-
pyrimidin-4-y1]-3-(R)-
methyl-piperazin-1-yi}-5-
methyl-nicotinic acid

2-(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-
piperazin-1-yl}-pyridin-
3-yl)-acetamide

6-{4-[6-(4-Fluoro-
phenyi)-2-(isopropyl-
methyl-amino)-
pyrimidin-4-yl1]-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

6-{4-[6~(3-Chloro-4-
fluoro-phenyl)-2-(2-(R)-
methyl-pyrrolidin-1-yl)-
pyrimidin-4-yl]-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

(5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(S)-
hydroxymethyl-
pyrrolidin-1-yl)-
pyrimidin-4-yl]-3-(R)-
methyl-piperazin-1-yl}-
pyridin-3-y1)-(2-(S)-
hydroxymethyl-
pyrrolidin-1-yl)-
methanone

131

pi perazin-1-yl)-nicotinic

- iRe:t.

N (i sopropyl - net

* 123
* 122
¥ 125
* 1.29
* 124

160 1. 26
acid HO

1%’&S~ % 1.28

507.27

510.16

479.21

52517

610.24



O F i 4-(4-Fluoro-phenyl)-6-[2- (R -nmethyl-4-(3-nmethyl 162 N

5-oxazol -2-yi-pyridin-2- * 1.28 514.27 ~N N~N1 yl)-piperazin-I-yl]-2-(2-
(R -methyl-pyrrolidin-I- yl)-pyrimdine NIl ~ N 1010
5-Chloro-6-{4-[2-(2-(S)- hydroxynethyl- 163 CI ~N NN PYnolidin-1I-yl)-6- *
1.26 509. 21 phenyl-pyrimdin-4-yl]- N_-I 3-(R)-nethyl-piperazin- HO HO
1-yl}-nicotinic acid O F 4-(4-Fluoro-phenyl)-6- {2-(R)-nethyl-4-[3-

met hyl -5- (1H-tetrazol -5 164 yl)-pyridin-2-yl]- * 1.24 51Re27 p@N N

pi perazin-1-yl)-2-(2-(R- methyl-pyrrolidin-l-yl)- N,Ngpyfimdine N |

N G NNameyrrolidin- |-;£E;)z6‘—@4__123 508. 22

} - N 5-Chl or o- 6£pmpdwd( 2- ( S) -

| phenyl -

pyrimdin-4-yl] NJ 3-(R) - net hyl -

pi perazi n-

HZN *N HO 1

i -yl}-nicotinam de 0 133

(%S

5- Chl or o- N- ( 2- hydr oxy

156

157

158

159

160

=
X

>=z

N

.
(LNSTI\N{
N ‘

N

Conmpound Nane ICtn Ti
5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(2-(S)-
hydroxymethyl-
pytrolidin-1-yl)- *
pyrimidin-4-yl]-3~(R)-
methyl-piperazin-1-yl}-
nicotinic acid -

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-
(isopropyl-methyl- *
amino)-pyrimidin-4-y{]-
3-(R)-methyl-piperazin-
1-yl}-nicotinic acid

5-Chloro-6-{4-[6-(4~
fluoro-phenyl)-2-(2-(S)-
hydroxymethyl-
pyrrolidin-1-y1})- *
pyrimidin-4-yl}-
piperazin-1-yl}-nicotinic

acid

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-(3-(R}-
methyl-morpholin-4-yl)-
pyrimidin-4-yl]-
piperazin-1-yl}-nicotinic

acid

5-Chloro-6-{4-[6-(4-
fluoro-phenyl)-2-
(isopropyl-methyl- %
aminp}-pyrimidin-4-y1}-
piperazin-1-yl}-nicotinic

acid

132

me (M+l)

1.27 527.16

1.28

499.16

1.25

513.19

1.28

513.17

1.26 485.19



N ethyl)-6-{4-[2-(2-(S)- hydroxynethyl- 166 C N N F pyrrolidin-1-yl)-6-
* 1.23 552.26 H N phenyl -pyrimdin-4-yl]- Ho'~, ,N & H

3-(R) -nethyl -pi perazin- 1-yi}-nicotinamde 5-diloro-N(2-hydroxy- N d
r~\N N N pyrrolidin-1-yl)-6- * 1.25 536.29 HN.J phenyl-pyrimdin-4-yl]-
HO~~ pi parazin-1-yl}- Nfl~~ ~/Nnicotinamde O i 5-Methyl-6-(3-(R)-
nmet hyl -4-[2-(2-nethyl- N pyrrolidin-1-yl)-6-p 168 1.22 488.30 | ~~N
tolyl-pyrimdin-4-yl] N aiperazin-l-yl}-nicotinic acid gdo O

4- (4- Fl uor o-phenyl ) -6- {4-[5-(1Him dazol-2- yl)73-nmethyh=pyridin-2- 169
| yl]-2-(R)-net oind 18 257. 14 ~NNeni~ pi perazi n- 1€l F=2- (1R - / NJ
met hyl -pyrrolidin-l1-yl)- W1 ~~i INpyrimdine F i 6-{4-?6-(4-Fluoro-
phenyl )-2-(2- (R -methyl Nlpygrolidin-1-yl) 170 * 1.17 49136 'N pyrimdin

4-YI] - 3- N /1 h razin-1-yl}-5- hyl - ni i ni '
1-3-(9) [1V) et y per azi %-{X-[é-(?éChlg%-tti-y icotinic acid
fluoro-phenyl)-2-
“ N (isopropyl-methyl- +
161 ‘/\N \N/rkN{ amino)-pyrimidin-4-yl}- 1.28 49921
N\/| i piperazin-1-yl}-5-methyl-
| . nicotinic acid
HO =N
0
F
4-(4-Fluoro-phenyl)-6-[2-
(R)-methyl-4-(3-methyl-
=~ N 5-oxazol-2-yl-pyridin-2-
162 H\N S /II\N yi)-piperazin-1-y1]-2-2- 1.28 514.27
i) /O (R)-methyl-pyrrolidin-1-
| = yl)-pyrimidine
N, =N
©d
5-Chloro-6-{4-[2-(2-(S)-
AN hydroxymethy!-
| pyrrolidin-1-yl}-6-
163 o NS D eylpyrimdindy.  © 126 50921
X N 3-(R)-methyl-piperazin-
HO | _N o 1-yl1}-nicotinic acid
0]
F
4-(4-Fluoro-phenyl)-6-
{2-(R)-methyl-4-[3-
2 N methyl-5-(1H-tetrazol-5-
164 s A yD-pyridin-2-yl}- * 124 51527
NTN /ff:> piperazin-1-y1}-2-(2-(R}-
N methyl-pyrrolidin-1-yl)-
N I _N pyrimidine
NS
N-N

5-Chloro-6-{4-[2-(2-(S)-
@) ol 16
~ pyrrolidin-1-yl)-6-
16 ¢l 1/L N N/I\N phenyl-pyrimidin4-yl}. 23 50822
N\) 3-(R)-methyl-piperazin-
o ‘}~yl}-nicotinamide

-
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HO N O 134 Ret. M5 Conpound Name | CLe M1 N N-(2-Hydroxy-ethyl)-5
met hyl -6-{3-(R)-nmethyl - 4-[6-(6-nmethyl-pyridin-3- Nyl)-2-(2-nmethyl 171
riN "Npyrrolidin-1-yl) 1.1 531.42 H s inyi) N pipe piperazin-1-yl}
HO'~ nicotinamde O F 6-(4-[2-(4-Fluoro- phenyl)-6-(2-(R)-nethyl- N
pyrrolidin-1-yl)-pyridin 172 1.16 490.39 - iperazin-1 -yl}l}-5-5-nethyl
HO NNJ pi per nicotinic acid O F ~ C (5-Chloro-6-(4-[6-(3-

chl oro-4-fluoro-phenyl)- 2-piperidin-1-yl 173 1.24 531.2Ret. MS
pyrimdin-4-yl]-3-(R)- C rj~N NXN net hyl - pi perazin-1- I—}-m,{I\L]
pyridin-3-yi)-nkpmgewid HO ~N F Cl sNahéor o- 6- { 4- [6&5 (M+1)

chl or o- 4-f | uor o- phenyl ) -

5-Chloro-N-(2-hydroxy-
ethyl)-6-{4-[2-(2-(S)-

= "N
s M hydroxymethyl-
166 Ci N °N" N pyrrolidin-1-yl)-6- *  1.23 55226
H SN N phenyl-pyrimidin-4-yl]-
N N 3-(R)-methyl-piperazin-
HO : I-yl}-nicotinamide
5-Chloro-N-(2-hydroxy-
T ethyl)-6-{3-(R)-methyl-4-
ML 2 methyl
167 cl N NN\ pyrrolidine1-yl)-6- * 125 53629
H o N phenyl-pyrimidin-4-y1]-
N N piperazin-1-yl}-
HO I 7 nicotinamide

5-Methyl-6-{3-(R)-
methyl-4-[2-(2-methyl-

N pyrrolidin-1-yl1)-6-p- "
168 '/LN sy tolyl-pyrimidin-4-yl]- 122 48830
\ N\) /]3 piperazin—l-yl}-nicotinic
| acid
HO =N
0]
F
4-(4-Fluoro-phenyl)-6- '
{4-{5-(1H-imidazo]-2-
AN yI)-3-methyl-pyridin-2-
169 « M yi]-2-(R)}-methyl- ¥ 118 257.14
N™ °N™ N piperazin-1-yl}-2-(2-(R)-
N methyl-pyrrolidin-1-yl)-
N, | _N pyrimidine
\ N

6-{4-[6~(4-Fluoro-

phenyl)-2<(2-(R)-methyl-
: N pyrrolidin-1-yl)- "
170 (..\N S D imidindy1].3-(S)- 1.17 49136
N\) /\:> methyl-piperazin-1-yt}-5-
P methyl-nicotinic acid
HC =N
9]
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2- (2- (R) - met hyl

0 C 6-{4-[2-(3-Cnhloro-

pyrrolidin-1-yl)-pyridin- * 1.2 506.25 rl -

174 N |1~ pyrrolidin-1-yl)-
pyrimdin-4-yl]-2-(R) nicic acid eih-1-y -
phenyl ) -6-(2-(R)-nethyl -

nicotic acid N nicotinic al35 Ret.

6-{4-[2-(4-Fl uoro-3- nethyl
176 * 1.2 504.32 NJ ~ pyridi n-4-y|] 3-(R) -
~NOF
phenyl ) - 2- (2- (RCompeundl - pyrrolidin-Mame) 177 N |~ piCsh

met hyl - ni cotinic acid

- phenyl )-6-(2-(R)-

1.29 573.22 C

N N N N~

nicotinotinic acid ethyl ester
175
NN 4-yl]-3-(R-nmethyl N J
M5 Conpound Name | Csn Te (N%I) F
N nmet hyl - pyrrolidin-1 yl)
met hyl - pi perpg n-lwyl }-5
6-{4-[6-(4-Fl uoro- R& §S
4B rM Nl ] -

1.21 531.21 CF3 ( N N N~ piperazin-1-yl)-5 N trlfluoronE%hyI ni cotinic

HO ~N acid 0 F C

171
H N
HO/\”N =N
(0]
172
HO /N
173 = [N
N \NJ\N
HO l
= "N
174
K\N x, J\
LN
/N
/
175 N’E\i\/

a-d 6-{4- 2 (3- Chl oro- 4-

P

N-(2-Hydroxy-ethyl)-5-
methyl-6-{3-(R)-methyl-
4-[6-(6-methyl-pyridin-3-
y1}-2-(2-methyl- "
pyrrolidin-1-yl)
-pyrimidin-4-yl]-
piperazin-1-yl}-

nicotinamide

1.1

6-{4-[2-(4-Fluoro-
phenyl)-6-(2-(R)-methy!-
pyrrolidin-1-yl)-pyridin-
4-y1]-3-(R)-methyl-
piperazin-1-yl}-5-methyl-
nicotinic acid

1.16

(5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-piperidin-1-yl-
pyrimidin-4-y[}-3-(R)-
methyl-piperazin-1-y1}-
pyridin-3-yl)-methanol

*

1.24

5-Chloro-6-{4-[6-(3-
chloro-4-fluoro-phenyl)-
2-(2-(R)-methyl-
pyrrolidin-1-yl)- *
pyrimidin-4-y1]-2-(R)-
methyl-piperazin-1-yl}-
nicotinic acid ethyl ester

1.29

6-{4-[2-(3-Chloro-
phenyl)-6-(2-(R)-methyl-
pyrrolidin-1-yl)-pyridin-
4-yl}-3-(R)-methyl-
piperazin-1-yl}-5-methyl-
nicotinic acid

*

1.2

135

531.42

490.39

531.23

573.22

506.25

fl uoro-phenyl)-6-(2-(R)-



g N nethyl-pyrrolidin-1-yl) 178 * 1.19 524.24 N r-IN pyridin-4-yl]-3-(R
net hyl - pi perazin- 1-yl}-5- nethyl-nicotinic acid HO&N O F ti ~
6-{4-[6-(4-Fluoro i phenyl)-2-(2-(R-methyl- pyrrolidin-1-yl)- 179
pyrimdin-4-yl]-3-(R) - * 1.22 545.24 CF3 N net hyl - pi perazin-1-yl}-5- NJ
trifluoronmethyl-nicotinic HO Nacid O NO 6-{4-[5 -Chloro-6-(2-(R) -

met hyl -pyrrolidin-1-y1)- 180 [2,3"']bipyridinyl-4-yl]-3- * 1.14 507.20 N N
HO & Rétaciygs0 136 Ret.

(R) - et hyl -

pi perazin-1 -

N yl)-5-nethyl-nicotinic

M5 Conpound Nape ICU  TimMl F a 2-[6-((3R)-4-{6-(4-

f1 uor ophenyl ) - 20mpeundy

181 N neth

pyrimdinyl}-3-nmethyl-1- N N N piperazinyl -S-net hyl - 3-

pyri di nyl ] et hanol

176

177

178

179

180

HO N E

Vi

-
/_ N

s

CF3 (\N

HO =N

6-{4-[2-(4-Fluoro-3-
methyl-phenyl)-6-(2-(R)-
methyl-pyrrolidin-1-y1)-
pyridin-4-yl}-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

6-{4-[6-(4-Fluoro-
phenyl)-2-(2-(R)-methyl-
pyrrolidin-1-y1)-
pyrimidin-4-yl]-
piperazin-1-yl}-5-
trifluoromethyl-nicotinic
acid

6-{4-[2-(3-Chloro-4-
fluoro-phenyl)-6-(2-(R)-
methyl-pyrrolidin-1-y1)-
pyridin-4-yl}-3-(R)-
methyl-piperazin-1-yl}-5-
methyl-nicotinic acid

6-{4-[6-(4-Fluoro-
phenyl)-2-(2-(R)-methy!-
pyrrolidin-1-yl)-
pyrimidin-4-yi]}-3-(R)-
methyl-piperazin-1-y1}-5-
trifluoromethyl-nicotinic
acid

6-{4-[5'-Chloro-6-(2-(R)-
methyl-pyrrolidin-1-yl)-
[2,3"bipyridinyl-4-y1}-3-
(R)-methyl-piperazin-1-
y1}-5-methyl-nicotinic
acid

136

*

RN Tim
ylName pyrr ol i di nyI}QimE\I]_cT 1MidY491. 24

1.2

1.21

1.19

1.22

1.14

504.32

531.21

524.24

54524

507.20



A 2-{[6-((3R)-4-{6-(3- chloro-4-fluorophenyl)-2- [(2R) -2-nethyl-l 182 N

pyrrolidinyl]-4- * 1.25 541.21 r-IN NJN~ pyrimdinyl}-3-nethyl-I N ~/

pi perazi nyl)-5-met hyl -3- pyridinyl]oxy}ethanol HO~~O ~ NF Cl

2-{[5-chloro-6-((3R)-4- {6-(3-chloro-4- fluorophenyl)-2-[(2R)-2 183 N

met hyl pyrrolidin-1- * 1.29 561.16 vyl]pyrimdin-4-yl)-3- C N N

nmet hyl pi perazin-1 \ Nom ~f yl)pyridin-3- HO- - 0..- . NN.yl]oxy}ethanol

F 2-{[6-((3R)-4-{6-(4- fluorophenyl)-2-[(2S)-2- (hydroxyggt hy\gkpyrrolidi

184 N n-1-yl]pyrimdin-4- yI} 3- * 1.2 523.40 N N~, N

met hyl pi per azi nComppynds- N net hyl pyr Neing- 3- vyl ] oxy} eﬂ@@ntrt‘ Bo-)-0' OHF

S5f _Cl 2-[5-chloro-6-((3R)-4{6- (3-chloro-4 fluorophenyl)=2-[(2R)-2- 185

N rrethyl pyrrolidin-l- * 1.21545.23 C N NN Y1]PYrimdin-4-yl}-3 NI r

met hyl pi perazin-1- vyl )pi n-3-yl bethmoal (6.0 N 137 Ret. M5
fluorophenyl)-2-[(2R)-2-

methyl-1-pyrrolidinyl]-4-

pyrimidinyl}-3-methyl-1- 10 49124

181 N
EN
N” N7 N * piperazinyl)-5-methyl-3-
N
F

pyridinyl]ethanol

HO

U 2 {[6-(3R)4-{6-3-
chioro-4-fluorophenyl)-2-
[(2R)-2-methyl-1-
182 “ {\1 pyrrolidinyl]-4- * 125 54121
(LN \N*N pyrimidinyl}-3-methyl-1-
)Q piperazinyl)-5-methyl-3-
pyridinylJoxy}ethanol
Cl 2-{[5-chloro-6-((3R)-4-

{6-(3-chloro-4-
fluorophenyl)-2-[(2R)-2-

methylpyrrolidin-1-
183 f JN\ yilpytimidin-4-y1}-3- * 129 561.16
Gl N™ "N N methylpiperazin-1-
X N yDpyridin-3-
HO L~ | N yl]oxy}ethanol
F
2-{[6~((3R)-4-{6-(4-
fluorophenyl)-2-[(2S)-2-
(hydroxymethyl)pyrrolidi
184 /lN n-1-yllpyrimidin-4-yl}-3- * 1.2 52340
N \N/'\N methylpiperazin-1-yl)-5-
N\) methylpyridin-3-
! = ylloxy}ethanol
HO\/\O =N OH
F
cl 2-[5-chloro-6-((3R)-4-{6-
(3-chloro-4-
. fluorophenyl)-2-{(2R)-2-
185 = /'Nk methylpyrrolidin-1- * 12 54523
-

cl N7 SNTN yl]pyrimidin-4-yl}-3-
N )3 * methylpiperazin-1-

D yDpyridin-3-yljethanol

HO
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Compound Name ICsn Ten W1 F Cl 2-[5-chloro-6-((3R)-4-{6- (3-chloro-4-
fluoropheny2-[(2R)-2 186 N nethyl pyrrolidin-I- * 1.13 572.27 C N N~N ~
yl]pyrimdin-4-yl}-3 NJ nethyl piperazin-1- yl)pyridin-3-yl]-N N ~N
di et hyl ethanamine F CI 2-[5-chloro-6-((3R)-4-{6- (3-chloro-4-

fl uorophenyl)-2-[(2R)-2 N nethyl pyrrolidin-I 187 1.23 558. 48 CI N N

yI]pyrlmd|n4yI)3rret|ty|p|pera2|nl-NJ yl)pyridin-3-yl]- N
nmet hyl et hanamine HF 6-((3R)-4-{6-(4- fl uorophenyl) 2- [R&R) pag 188 N
n'ethyl-l-pyrrolldl nyl]-4- 1.26 471.33 pyrimdinyl}-3-metfpl-1- NN
pi perazi nyl ) -5 §empgdsidhy| ni cot i noni tNeme N~~i SIN FIQQf'I'*br(MiILlM-

fluoro hen 1 6 2R 2 net hylg- 4- (3 p neal ylpyridin-2 189 N‘l 26 465. 34

yl ) pi perazin-1-yl]-2- N \NA2BR) -2 &i\l[sl\gﬂog@gﬁgkpyr{golldl n- 1-

(3-chloro-4-
fluorophenyl)}-2-[(2R)-2-

= l methylpyrrolidin-1- *
N

186 .13 572.27

yllpyrimidin-4-yl}-3-

N methylpiperazin-1-
’\/@’ yDpyridin-3-yl}-N,N-
N =N dimethylethanamine

f

n

C 2-[5-chloro-6-((3R)-4-{6-
(3-chloro-4-
fluorophenyl)-2-[(2R)-2-
Z N methylpyrrolidin-1- .
]87 NS yl]pyrimidin-4-y1}-3- 123 55848

¢l \)N N )N:> methylpiperazin-1-
N yb)pyridin-3-y1]-N-
=N methylethanamine

6-((3R)-4-{6-(4-

fluorophenyl)-2-[(2R)-2-

188 . methyl-1-pyrrolidinyl]-4- 1.26 471.33
% pyrimidinyl}-3-methyl-1-

N
|
N N*N piperazinyi)-5-
N N\) methylnicotinonitrile

5-fluoro-4-(4-
fluorophenyl)-6-[(2R)-2-
methyl-4-(3-
189 PN methylpyridin-2- * 126 46534
([\ < L yl)piperazin-1-y[]-2-
N” N7 p {(2R)-2-
methylpyrrolidin-1-
yl]pyrimidine

tert-butyl rel-{6-[(3R)-4-
{6-(4-fluorophenyl)-2-
[QR)-2-
2 methylpyrrolidin-1- *
190 _ z JN\ yilpyrimidin-d-yl}-3- 1.22 56130

N "N™ "N methylpiperazin-1-yl]-5-
o N N\) methylpyridin-3-
>L0 l N yl}acetate
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y
[

N net hyl pi perazin-1-yl]-5 N |
npound Nane |C~50 Timwl F C
[ (3R)-4-{6-(3-chloro-4- fluorophenyl)-2-[(2R -2- nethyl pyrrolidin-I
1.23 557.18 yl]pyrimdin-4-yl}-3- C
n-3-yl}proP-2- HO'N en -1-ol

M5 Co

1. 15 507. 26

pyri m di ne

r | Klompips

F tert-butyl

rel-(2E)-3-{5-chl oro-

N N ND net hyl pi per azi

F rel-2-({6-[(3R)-4-{6-(4-git.

hyl pi perazi n-NameJ-5 N net hyl Hyspi

fl uorophenyl)-2-((2R)-2- nmethyl pyrrolidin-1 192 N vyi] pyr%g

yl } oxy) et hanol
fl uorophenyl)-2-[(2R)-2- met

191

192

193

194

i
cl |/LN N)\)ND
L
HO o e./N
F
2N
|
N7 NN
B N
HO\/\O =N
F
cl
Z N
t
cl N \N”\p
B S
HO =N
A
Compound
F
e IN
¢l N \N’l\

HO-0 .NF G

o
Hooc” N

I,

rel-3-{5-chloro-6-[ (3R - 4-16
tQYr r Ofel-GER3-X5-¢RGroN- 1. 32 559. 41

[(3R)-4-{6-(3-chloro-4-
fluoropheny!)-2-[(2R)-2-
methylpyrrolidin-1- *
yllpyrimidin-4-yl}-3-
methylpiperazin-1-
yl}pyridin-3-yl}prop-2-
en-1-ol

1.23

rel-2-({6-{(3R)-4-{6-(4-
fluorophenyl)-2-[(2R)-2-
methylpyrrolidin-1-
yl]pyrimidin-4-yl1}-3- *
methylpiperazin-1-yl]-5-
methylpyridin-3-
yl}oxy)ethanol

1.15

rel-3-{5-chloro-6-[(3R)-
4-{6-(3-chloro-4-
fluoropheny!)-2-[(2R)-2-
methylpyrrolidin-1-
yl)pyrimidin-4-yl}-3-
methylpiperazin-1-
yllpyridin-3-yl} propan-1-
ol

1.32

Table I1
dditional Representative Substituted Biaryl Piperazinyl-P

Name

| ] rel-{6-[(3R)-4- {6-(4-fluorophenyl)-2-
(2R) -2 nmethyl pyrrolidin-1- * 190 yl]pyrimdin-4-yl}-3- 1.22 561.30 N ~N
met hyl pyridin-3- C N yl}acetate

138 Ret.
6-
191 N

n-1 NJ | el

difoayl}-3- *
+1)

-(3-ehl oro-4-

557.18

507.26

35941

idine Analogues

5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-(S)-
methyl-pyrrolidin-1-yl)-pyrimidin-4-yl}-3-
(R)-methyl-piperazin-1-yl}-nicotinic acid
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~yl]lpyrimdin-4-yl}-3 C N NN net hyl pi perazin-1- \/ &CN

yl ] pyridin-3-yl}proper-l- HO of Table Il Additional Representative
Substituted Biaryl Piperazinyl-Pyridine Anal ogues Conpound Nane F
5-Chl oro-6-{4-[6-(4-fluoro-phenyl)-2-(2-(S)- 194 N

met hyl -pyrrolidin-1-yl)-pyrimdin-4-yl]-3- C N N NT

(R)-nmet hyl - pi perazin-l-yl}-nicotinic acid N HOOC | i N 139 Conpound Nane
F ~ C 5-Chloro- 6@%3 chl oro- 4-fl uor o- phenyl Name

2- (2-(S) - et hyl - pi peri di n- 1Fyl} yrim di n-4- 195 I~

yl }-3-(R) - net hyl - pi perazin- -nlcotlnlc ~N acid HOOC ~N F
5-Chl oro-6-{4-[6-(4-fluoro nyl ) - 2- 3

met hyl - nor phol i n-4-yl) - pyri i di n-4-yl {1’1\1?66 r°“4 ~fluoro-pheny)-
(R) - met hyds- pi per azi n- 1-yl } yArgot i ni c “' 1-yl)-pyrimidin-4-

5- Chl or 0- 6- (4- [ 6- ( 4Cf | 7p1mrazm— 1-yl1}-nicotinic

met hyl - pyrrolldlnly rim |n4y'i1 3-
( S} et hyl - pi perazmy?fwmcﬁt ic acid C rNNN HOOC I NF 198
5- Chl or 0- 6-{4yb6e uor o- phenyl )-2-(3-(R) - ~

met hyl - norphol in-4-yl)-pyrimdin-4-yl]-3 C NNNN)O
(S)-nethyl -piperazin-l-yl}-micotinic acid a

5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(3-(S)-

196 = IN methyi-morpholin-4-yl)-pyrimidin-4-y{]-3-
al AN \NJ\N’\ (R)-methyl-piperazin-1-yl}-nicotinic acid
A N w0
Hooc” ~#N
F
5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(2-(8)-
197 : methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-3-
ol (’\N N D (S)-methyl-piperazin-1-yl}-nicotinic acid
I s N\)
Hooc™ ~N
F
198 ] AN 5—Ch10r0-6-{4-[§~(4-ﬂuoro—1.3h§nyi)—2-(3-(R)—
s M methyl-morpholin-4-yl)-pyrimidin-4-yl]-3-
Gl NN (S)-methyl-piperazin-1-yl}-nicotinic acid
A N._J 0
oo™~
F
5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(3-(R)-
199 = ,N methyl-morpholin-4-yl)-pyrimidin-4-y!}-3-
cl ,J\N \N*N/ﬁ {R)-methyl-piperazin-1-yl}-nicotinic acid
A N A0
Hooc” ~#N
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HOOC ~N F 5-Chl oro-6-{4-[6-(4-fluoro-phenyl)-2-(3-(R)-
nmet hyl - nor phol i n-4-yl)-pyrimdin-4-yl}-3- Cl
(R) -met hyl - pi perazin-1-yl}-nicotinic acid NJ ~O HOOC N 140 Conpound Nane
F 5-Chl oro-6-{4-{6-(4-fluoro-phenyl)-2-(2-(S)-
met hyl - pyrrolidin-1-yl)-pyrimdin-4-yl]-3- Cl

199 N
(~N'N"'u, N

200
r-iN N AN

(R) -net hyl -pi perazin-I-yl}-nicotinamde N HZN~-NO F C i/

5- Cnhl or 0- 6- { 4- [ 6- (Soripdu@d0- 4- f | uor o- phenyl') -
2-(2-(S)-nethyl-piperidin-1-gyl)-pyrimdin-4- Cl
yl]-3-(R)-nethyl - pi perazin-
5- Chl oro- 6-{4-[ 6- (4-cyano-
met hyl - nor phol i n-4-yl) - pyri
(R)-rreth}zll -pi perazin-1-yl}-

5-Chl oro

201

202

203

204

el

-ni cetl
HoN

0

Cl

|} \% ni coti nam de
yl)-2-(3-(9)-
yl]-3- Q rj~N Np

got i nam deChlqno-{4-[f(Hflmro-pheny}2-(2-(S)-
@{4-[6-(4-0h|{d{o h,\e\w)-z-

net hyl - mor phol i n- 4- %) {pyi M dig-?d-yl [Rpme
(R} met hyl - pi per azi a

_ di n-4-

m de

201 MWame
N "NNN

HZN & WO CN
202
i ~N N

yroodidingl -y1)-pyrimidin-4-y1}-3-
l-pigerggin- Iyy1}-nicotinamide
HZN N O

5-Chloro-6-{4-[6-(3-chloro-4-flucro-phenyl)-
2-(2-(S)-methyl-piperidin-1-yl)-pyrimidin-4-
yl]-3-(R)-methyl-piperazin-1-yl}-
nicotinamide _

5-Chloro-6-{4-[6-(4-cyano-phenyl)-2-(3-(S)-
methyl-morpholin-4-yl)-pyrimidin-4-y13-3-
(R)-methyl-piperazin-1-yl}-nicotinamide

5-Chloro-6-{4-[6-(4-chloro-phenyl)-2-(3-(R)-
methyl-morpholin-4-y[)-pyrimidin-4-y!]-3-
(R)-methyl-piperazin-1-yl}-nicotinamide

5-Chloro-6-{4-[6~(3,4-difluoro-phenyl)-2-(2-
(S)-methyl-pyrrolidin-1-yl)-pyrimidin-4-y1}-
3-(S)-methyl-piperazin-1-yl}-nicotinamide
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F F 5-Chloro-6-(4-[6-(3, 4-difluoro-phenyl)-242- 204
(S)-nmethyl-pyrrolidin-1-yl}pyrimdin-4-yl] C N~1 N

3-(S)-nmethyl -piperazin-1-yl}-nicotinamde HZN .N O 141 Conpound Nane F
CH3 5-Chl oro-6-{4-[6-(4-fluoro-3-nethyl-phenyl)- N

2-(3- (R -nethyl -norpholin-4-yl)-pyrimdin- 205 C N NN
4-yl]1-3-(S)-nmethyl -pi perazin-l-yl} N nicotinamde H2N ~ ~ N O CH3

5- Chl or 0- 6-{ 3- ( S) -@@btybvwnd 4- 16- (5-netlryl - g Name
pyridin-3-yl)-2-(2-(S)-nethyl -pyrrolidin-1-

) -pyrimdin-4-yl]-piperazialcyd}- 206 C rN N Ny NI nicotinamde H2N
I iINCH3 CH3 207 yN 5-Ch 0- 6-{4-[ 6-(2-isopropyl-pyridin-4-yl)-

2- (2-( S) net hyl - pyrrolidin-T-yl)-pyri sichidto4-{4G-(4NuN-3-methyl-phenyl)-
yl]-3-( % 5n'et hyl - pi per azl npt= I) C ni QqBi(Rp@bHA-mdrididiN4Q Dpyrimidin-

(6-{ 4- [ 62%4- Fl uor o- ﬁ S) - meityy3-(S)-A{dthyNpiperazin-1-yl}-

pyrroli d| n-1-yl)- py | - -y - ( Rhnicotinamide

N CHa3
~
) AN 5-Chloro-6-{3-(S)-methyl-4-]6-(5-methyl-
206 Tl Y pyridin-3-y1)-2-(2-(S)-methyl-pyrrolidin-1-
l (\N N ID yl)-pyrimidin-4-y1]-piperazin-1-yl}-
e NS - nicotinamide
HaN i =N
CHa
Z
5-Chloro-6-{4-[6-(2-isopropyl-pyridin-4-y1)-
207 . = |N 2-(2-(S)-methyl-pyrrolidin-1-y1)-pyrimidin-4-
ci KLN \NJ\N yi]-3-(R)-methyl-piperazin-1-yl}-
i otinami
Q N\) |:> nicotinamide
HalN l =N
O
F
(6-{4-[6-(4-Fluoro-phenyl)-2-(2-(S)-methyl-
208 AN pyrrolidin-1-y1)-pyrimidin-4-y1]-3-(R)-
: < M methyl-piperazin-1-yl}-5-trifluoromethyl-
CF3 NT TN l\D pyridin-3-yl)-methanol
N
® “
HO =N

(6-{4-[6-(3-Chloro-4-fluoro-phenyl)-2-(2-(S)-
209 AN methyl-piperidin-1-yl}-pyrimidin-4-y1}-3-(R)-
(L L methyl-piperazin-1-yI}-S-trifluoromethyl-
CF3 I\O pyridin-3-yl)-methanol
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t met hyl

pyridin-3-yl)-nethanol -~
(6-{4-[6-(3-Chloro-4-fluoro-phenyl)-2-(2-(9)-

met hyl

-yl)-5-trifluoronethyl
Conmpound Nanme CN 4-[6-[4-(5-Hydroxynet hyl -
pyridin-2-yl)-2-( Rlomgduay! - pi perazin-1-yl]-2-
mor phol i n-4-yElpyrimdind- HO, N N ~~ yl]-benzonitrile |
1) - 2 (3 (R) - et hyl -

(3-(S) - met hyl -
N Cl

(6-{4-[6-(4-Chl oro-ph

-pi perazin-l-yl)-5-trifluoronethyl-
iNF C

HO |

-piperidin-1-yl)-pyrimdin-4-yl]-3-(R)-
N pyridin-3-yl)-nethanol

NNNII

nmor phol i n4-yf - pyri m di n- 4- - 3-

nmet hyl - pi perazi n- 1- yI} 5- trlfluoronetﬁ§f14
~N F F ($ro{4-[6-(3, 4
pyrrolidin-21- yI
(S) - nethyl plpera2|qﬁ
-yl)-met
(6-{4-[6-(4-FHaqreé<3Nnet hyl -
-nor pholin4-yl)-pgrimdin4-yl]-

met hyl -
pyridin-3
(R) - met hyl

211

212

213

214

| u

VE}

Z N
Jegse!

o
HC =N
F
F
= - ]N
CFy N \NJ\T:>
l R N\) o
HO =N
F
CHj
E ”ﬁi
CFg ]/\N SN N/E
RS N\) )\/
HO I =N
N Cl
! L

phenyI)P?

me%Tf/ morp olm—4 -yI)}-pyrimidin-4-
?L; orébé?

CF3 J ~N ND
209 - N
met hyl - pi perazi n-|

3-trifluoronethyl -
Name

211 r-1 N

tihﬂf 3ntr1§u?'P et

-piperazin-1-yl}-2-

YRS rN N

phenyl) 2-(3- 213 = N

(6-{4-[6-(4-Chloro-phenyl)-2-(3-(R)-methyl-
morpholin-4-yD)-pyrimidin-4-yl}-3-(R)-
methyl-piperazin-1-yl}-5-trifluoromethyl-
pyridin-3-yl)-methanol

(6-{4-{6-(3,4-Difluoro-phenyl)-2-(2-(S)-
methyl-pyrrolidin-1-yl)-pyrimidin-4-yl]-3-
(S)-methyl-piperazin-1-yl}-5-trifluoromethyl-
pyridin-3-yl)-methanol

(6-{4-[6-(4-Fluoro-3-methyl-phenyl)-2-(3-
(R)-methyl-morpholin-4-yl)-pyrimidin-4-yI]-
3-(S)-methyl-piperazin-1-yl}-5-
triflucromethyl-pyridin-3-yl)-methanol

(6-{4-[6-(5-Chloro-pyridin-3-y1)-2-(2-(S)-
methyl-pyrrolidin-1-yl)-pyrimidin-4-yl}-3-
(8)-methyl-piperazin-1-yl}-5-trifluoromethyl-
pyridin-3-yl)-methanoi

143

HO i N 142
210 N

thanol



3-(S)-nethyl-piperazin-1-yl}-5 CF3 ("N ~I N
trifluoronethyl-pyridin-3-yl)-nethanol HOIl iNNC |
(6-{4-[6-(5-Chloro-pyridin-3-yl)-2-(2-(S)- 214 N

met hyl - pyrrolidin-1-yl)-pyrimdin-4-yl]-3- CF ~N ~N

(S)-methyl -piperazin-1-yl}-5-trifluoronethyl 3 pyridin-3-yl}nethanol |
HO I i N 143 Conpound Name CH3 N CH3
(6-{4-[6-(2-1sopr @uptpcaydi di n-4-yl)-2-(2-(S)- 215Nhme

met hyl - pyrrolidin-1-yl)-pyrim&Hn-4-yl]-3-

(R)-nethyl pi perazin-1-yl} 8 tALf ] uoromethyl CF3 N N, N

pyri di n-3-yl ) - met hanol N|-|O|NItla

(6-{4-[6-(4-Fl uoro-phenyl) -

pyrrolidm-1-yl)- pytlnl in 1]-3-(
met hyl - pi perazi n- 1c¥ - uQr onet
acid HOOC | ,N F dj'% -[ 8- (B- &hl or
nethyl-piperidin- yrim«dim-4-yl
met hyl - pi per apdQ- }-5 trifluoronethyl -

nor phol i n- 4-

216
HOOC ZN
217
CF3 (Lw
N
HOOC I 2N
218
CFa rJ‘N
N
HOOC | =N
219
cl N
= N\)
HOOC | =N

~(2-(9S) - wﬁ?ﬂﬁ'(zésft’da

oRyI-pyndm-4-yl)-2 -(2-(8)-
l-py in-1-y1)-pyrimidin-4-y{}-3-
i} Flnyl) - 2- (2-(9)-
1-3-(R)-

218 N

-3-(R) -

ma rJ“N SN T:>
®

(6-{4-[6-(4-Fluoro-pheny!)-2-(2-(S)-methyi-
pyrrolidin- 1 -yl)-pyrimidin-4-y1]-3-(R)-
methyl-piperazin-1-yl}-5-triflucromethyl-
pyridin-3-yi)-acetic acid

(6-{4-[6-(3-Chloro-4-fluoro-phenyl)-2-(2-(S)-
methyl-piperidin-1-yl)-pyrimidin-4-y1}-3-(R)-

methyl-piperazin-1-yl}-5-trifluoromethyl-
pyridin-3-yl)-acetic acid

(6-{4-]6-(4-Cyano-phenyl)-2-(3-(S)-methyl-
morpholin-4-yl}-pyrimidin-4-y1}-3-(R)-
methyl-piperazin-1-yl}-5-trifluoromethy!l-
pyridin-3-yl)-acetic acid

(5-Chloro-6-{4-[6-(4-chloro-phenyl)-2-(3-
(R)-methyl-morpholin-4-yl)-pyrimidin-4-y1}-
3-(R)-methyl-piperazin-1-yi}-pyridin-3-yl)-
acetic acid

144

Imed@tgpﬂaﬂn‘ll\ryﬂ)}y? friflupromethyly _ aceti ¢

217 N

pyridin-3-y[}acetic acid N N NN
HOOC N CN (6-{4-[6-(4-Cyano-phenyl)-2-(3-(S)-nethyl -
yl)-pyrimdin-4-



met hy | -pi perazin-1-yl)-5-trifluoronethyl -

pyridin-3-yl)-acetic acid HOOC N C a

(5-Chl oro-
(R) - net hyl

6-{4-[ 6-(4-chl oro-phenyl)-2-(3-
-nmorpholin-4-yl)-pyrimdin-4-yl] 214 IN

CFS NN'N,O

3-(R) -net hyl - pi perazin-1-yl}-pyridin-3-yl)- C N N N acetic acid HOOC N
144 Conpound Nane F F (6-{4-[6-(3,4-Difluoro-phenyl)-2-(2-(S)- 220 N
met hyl - pyrrol i di nChmpbysdyri m di n-4-yl]- 3- ame

(S)-nethyl -pi perazin-1-yl)-5-Frifluoromethyl CF3 ~N N N
pyridin-3-yl)-acetic acid N F

(5-Chl oro-6-{4<[ 6-(4-fl uor o- nyl) - 2

net hyl-m)rpholin-4-yl) pyri mdi n-4-yl "‘%'E%@‘*'IDZ{?““Ophe“yl)'z(z(s)

(S) - met hagb- pi per azi n- 1 yI) di n- 3 Yi-pyro’) Y7 d HooC N
(6-{ 4-[ 6- ( 5- Chl or o- Pyt ryjk) gg;“ﬁ*“ “"“’“‘f’”’

met hyl - pyrrolidin |md|'\h

N( S) - met hyl - pi peraz Pr— Vfg 5- ¥ Iuoronethyl 3 pyr|d|n 3-yl)-acetic acid

& N HOOC ( 5- CHP@%

2-(2-(S)-nethyl -

N

-[6-(2-isopropyl -
pyrrolldln llill}pyrlmdln 4-

pyri di n-

4-y1l)- 223 yN

yl]-3-(R) - nethyl - pi perazin- -pyridin-3- C N NN v~ yl)-acetic acid
HOOC & - N
(5-Chloro-6-{4-[6-(4-fluoro-phenyl)-2-(3-(R)-
21 . methyl-morpholin-4-yI}-pyrimidin-4-y1]-3-
- ] (S)-methyl-piperazin-1-yl}-pyridin-3-yl)-
sN N N acetic acid
A N o
HOOC =N )
N7 Cl
I o
(6-{4-[6-(5-Chloro-pyridin-3-yI}-2-(2~(S)-
299 : N methyl-pyrrolidin-1-yI)-pyrimidin-4-y1}-3-
- NS M N (S)-methyl-piperazin-1-yl}-5-trifluoromethyl-
s (7 Q pyridin-3-yl)-acetic acid
' . N \\"‘..
HOOC =N
N\
|
7 {5-Chloro-6-{4-[6-(2-isopropyl-pyridin-4-yl)-
293 2N 2-(2-(S)-methyl-pyrrolidin-1-yl)-pyrimidin-4-
< ~ yl]-3-(R)-methyl-piperazin-1-yl}-pyridin-3-
cl N™ N D yl)-acetic acid
N
HOOC ] =N
F
5.Chloro-6-{4-[6-(4-fluoro-phenyl)-2-
4 AN (azetidin-1-yl)-pyrimidin-4-yl]-3-(R)-methyl-
< AL piperazin-1-yi}-nicotinic acid
cl N™ °N fld_-]
B "~
Hoog” ~FN
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F 5-Chl oro-6-{4-[6-(4-fluoro-
(azetidin-l-yl)-pyrimdin-4-yl]-3-(R)-nethyl

phenyl) - 2-

-N 224

pi perazin-1-yl}-nicotinic acid N N HOOC N 145 Conpound Narme d

5-Chl oro-6-{ 4-[6-(4-chloro-phenyl)-2-(2-(S)-
-azetidin-1-yl)-pyrimdin-

met hyl
nmet hyl - pi perazi n-1-yl }-nicot
5- Chl of 016- {4- [ 6- (Cordpainfl| uo
(R-iliettyl-azetidin-1-yl
(R) - net hyl - pi perazin-1-yl)-
6-{4-[2-Azetidin-1-yl-6-(4
pyrimdin-4-yl]-3-(S)-nethyl]-

4-yl]-3-(
inic acid &N
ro- phenyl ) - 2- ( 2-

) -gpyrim din-4-yl]-3-

otinic acid
or o- phenyl ) -

R) -

225 N

G rj~ N N-N
HOOC F F

226 Name

~NN &CN HOOC

pi per azi r=¢il P'}6 @@ﬂ"ﬂlmrﬁl’l’@nﬂ)‘z (2-(8)-
thypagetidipe 1-y1)-pyrimidin-4-yl}-3-(R)-

p yl)-nmethanol

5-triflugrsonet hyl - ni cot iynaFe V & - €

(6-{4-[6-(4-Fl uor o- he ,'%3 R) - meAeHy}-pipgragin- iy} -nicotinic acid
azetidin-1-yl)-pyri n-y- ]Lj(S) nmet hyl -

pi perazin-1-yl}-5- r‘r omatﬁyl pyridin-3- CF3 rN Ni |,

1Y HO-NtN(@;O{)é 2-1sopropyl -pyridin-4-yl)-2-(2-(S)-

met hyl -

azeti di n-

1-yl)-pyrimdin-4-yl]-3-(9)-

229

thyl - pi perazin-1-yl}-5-trifliyagronet hyl - CF3 N Nne pyridi n-3-yl)-net hanol

S-Chlofo :6-{4-[6-(3,4-difluoro-phenyl)-2-(2-
(R)-fhethyl-azetidin-1 -yl)-pyrimidin-4-yl}-3-

226 Z N
. (L W | (R)-methyl-piperazin-1-yl}-nicotinic acid
o /3
HOOC
6-{4-{2-Azetidin-1-yl-6-(4-chloro-phenyl)-
227 pyrimidin-4-yl]-3-(8)-methyl-piperazin-1-yl}-
GFa (\ N N N\j 5-trifluoromethyl-nicotinamide
H2N ] =N
o
F
(6-{4-[6-(4-Fluoro-phenyl)-2-(2«(R)-methyl-
298 i Ay azetidin-1-yl)-pyrimidin-4-y1}-3-(S)-methyl-
H Y piperazin-1-yl}-5-trifluoromethyl-pyridin-3-
CF3 NTONTTN yl)-methanol
oAt P
HO l =N
N\
[ |
(6-{4-[6-(2-Isopropyl-pyridin-4-y1)-2-(2-(S)-
229 A ﬁl\ methyl-azetidin-1-yl)-pyrimidin-4-yl}-3-(S)-
: X methyl-piperazin-1-yl}-5-trifluoromethyl-
F N™ N
TFa @ N_\j pyridin-3-yl)-methanotl
®
HO =N
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HO ~N 146 EXAMPLE 4 VRI-Transfected Cells and Menbrane Preparations This
Exanple illustrates the preparation of VR -transfected cells and

VRI - contai ning mnenbrane preparations for use in capsaicin binding assays
(Exanmpl e 5). A cDNA encoding full length human capsaicin receptor (SEQ ID
NGO 1, 2 or 3 of US. Patent No. 6,482,611) is subcloned in the plasmd
pBK- CW (Stratagene, La Jolla, CA) for reconbinant expression in

mammal i an cells. Human enbryoni ¢ kk@R@ye@HEK293) cells are transfected

wi th the pBK-CwW expreSS| on construct encodl ﬁg the full length human
capsai cin receptor usi Hyl-dransieried Geligang 25 fected cells are

sel ected for S, a contain 1 0 ohtain a
pool of stat}thvifml(:‘ Eﬁf @B{E@QE IW@”#‘WHB#)&%&%P&?F Q/FL(S‘P”&T‘EHgf rom

t hi s poahenibtank iprepirativgs thir isetin capsaicin bitdiigaissayc(Eamnaple S): abI e cel I I [ nes for
use in subsequ exper i s..For radioliga cells
wer e seeded ﬂ%g@%‘%§"€°§lﬁgr@@?e§ﬁhé‘“?‘?’h%al%m"h% ?Pgodqg%@%] antl ics and
gr own t cPasgapNoxé,#M8Z @Y isO0®claedfit tthemigsm:dl’ PBKfONTE K Stravege, tUaeTnlla,v@ﬁs)hbd with
PBS and har nraﬁt%g rkﬁlon%r&gﬁ)uigh&cn mv EDTA. The cells were pelleted by

gentle ceRt Tt R'Ton" an -80C until assayed. - Previously frozen
cells are di sHuuptlembmmmh kidhey (blEHZ%t) cells aretmmsfediaimoithethe pBK-OMV expesssiod d

Vool 2, ST GERAAD R bRl gt MR o e €
first cernsfededrelds drovelet@d fir vaaweekQif nedin cglta(lmi@ G413 (Hehpe/ml) torbtaincpoehr

fraction, d

centri fug%@glg%%?%éc Hrctg%e rlh&gé}tdw? Hﬁég fl('é)](rﬂ ast‘gdg)&cr’rrtlfl %rﬁ{;%&oggy B%Blﬁé dﬂun{’ﬂ& to
obt ai n acbgén déral St%blepv@klilﬂqswusmmwneﬂﬂpammm Menbr anes are resuspended
|0 the HEPES dpupasphlinditly B AP LR wehd sl in?P3Ycll Rl HEMO'n OF

t hi s nmenbrane honog nate s u determ ne protein concentration via
the Bra@fdy withast puihiotisy @dragyPlogipaionmatslya30YKicenflugsyo The dlesks pew. thap,

Her cul eSy,sfdy) with PBS meé ifCPPS Bdritdiingd S GNP ERITABI Pl Qs ASR P 6
Exanple illustrates representative assay of capsaicin receptor binding
t hat nnygeb%ew%@uattoﬁaﬂ‘étt@”ﬁ‘iﬁtrréo"?tﬂléﬂllﬁﬁﬁrﬂdng affinity of conpounds for the
capsai i N ( VRyiduSIs SRI cell@'afédané}ﬁbt&t Hfﬁ{ 3] éM Bha[tés!ﬂ]a h%égemztﬂﬁat@esw (RTX)

are carried out esSentially as described Szal | asi _and (1992)

J. Phar ndgigiS homegenizatign bU’Earz(-‘?fBMsK%ésS Sfth Naﬁtl §7|§P1M Gt 2@@43019 %fbtn c RTX
bi ndi N dusrofeCshdQ@hN HERES T 4D OMiEIEhcMh dpBridtes @i iffist Benyr ORI 84rQD Iﬂmt &Q@out g per

tube) after che bi ndi ng reacti on has been termn nated. L@ﬁ :
G / mol )X BSAE) e rigaqve b pyelean st anchdebrie.r wvh thefetherspeme t“PFe Wst and

Angl >[’)Z' Sclehﬁﬁlgﬁtﬁ%% HrthdakiARRLd GASE R 4 BSDod X ERa-C) eflsdtlis & phBRGSuriRgs ear ch
an vel opnen
men?brane fractlon Membranes are resuspended in the HEPES homogenization buffer prior to the

assay. An aliquot of this membrane homogenate is used to determine protein concentration via the
Bradford method (BIO-RAD Protein Assay Kit, #50'?_-0001, BIO-RAD, Hercules, CA).

EXAMPLE 5
Capsaicin Receptor Binding Assay

This Example illustrates a representative assay of capsaicin receptor binding that may be
used to determine the binding affinity of compounds for the capsaicin (VR1) receptor.

Binding studies with [’H] Resiniferatoxin (RTX) are carried out essentially as described
by Szallasi and Blumberg (1992} J. Pharmacol. Exp. Ter. 262:883-888. In this protocol, non-
specific RTX binding is reduced by adding bovine alpha; acid glycoprotein (100 nug per tube) after
the binding reaction has been terminated.

’H) RTX (37 Ci/mmol) is synthesized by and obtained from the Chemical Synthesis and

Analysis Laboratory, National Cancer Institute-Frederick Cancer Research and Development
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Center, Frederick, MD. [3H RTX may al so be obtai ned from conmerci al
vendors (e.g., Anersham Pharnacia Biotech, Inc.; Piscataway, NJ). The
menbr ane honogenate of Exanple 4 is centrifuged as before and resuspended
to a protein concentration of 333g/m in honogenization buffer. Binding
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2200 nCi/m), 2 Itl non-radioactive test conpound, 0.25 ng/m bovine
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EXAMPLE 6
Calcium Mobilization Assay

This Example illustrates representative calcium mobilization assays for use in evaluating
test compounds for agonist and antagonist activity.

Cells transfected with expression plasmids (as described in Example 4) and thereby
expressing human capsaicin receptor are seeded and grown to 70-90% confluency in FALCON
black-walled, clear-bottomed 96-well plates (#3904, BECTON-DICKINSON, Franklin Lakes,
NJ)._{_.'.AE‘he culture medium is emptied from the 96 well plates and FLUO-3 AM calg_i__qm sensitive
dye (Molecular Probes, Eugene, OR) is added to each well (dye solution: 1 mg FLUO-3 AM, 440
pL DMSO and 440 pl 20% pluronic acid in DMSO, diluted 1:250 in Krebs-Ringer HEPES (KRH)
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alum num foil and incubated at 37C for 1-2 h in an environnment containing
5% C02. After the incubation, the dye is enptied fromthe plates, and
the cells are washed once with KRH buffer, and resuspended in KRH
buffer. DETERM NATI ON OF CAPSAI CIN EC50 To neasure the ability of a test
conpound to agoni ze or antagoni ze a cal cium nobilization response in
cell's expressing capsaicin receptors to capsaicin or other vanilloid
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concentrati.on. This data is fit as described above to obtain the EC50,
whi ch |§q‘68?fbrally | ess than 1 micronolar, preferably less than 100 nM
and more pref erably | ess than Jyeam\/(1+(ﬁme))extent of efficacy of each test

conmpoun al s jermned b al.cul.at i the res ose el.icite
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Is cal CU| %19}%{ b}é therhe f%lrrespo cﬁg %ﬁ% '\180 and% tﬂ‘eolqzllt §§f§icr [grrpound response

/100 nM"t aps cin ré’§bo Is*ana ySi'S provides quantitative

assessngy ﬂ?&ﬂbﬁ%r@%‘?t&%‘? X{Yand efficacy of test conpounds as human

capsai CI n rece or agoni sts oni sts of the human capsaicin receptor
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concentratio ess nM * Ext
also added to cells in thc same 96-well plate as a posmve control. The final concentration of test

compounds in the assay wells is between 0.1 nM and 5 uM.

The ability of a test compound to act as an agonist of the capsaicin receptor is determined
by measuring the fluorescence response of cells expressing capsaicin receptors elicited by the
compound as function of compound concentration. This data is fit as described above to obtain the
ECs,, which is generally less than 1 micromolar, preferably less than 100 nM, and more preferably
less than 10 nM. The extent of efficacy of each test compound is also determined by calculating
the response elicited by a concentration of test compound (typicaily 1 pM) relative to the response
elicited by 100 nM capsaicin, This value, called Percent of Signal (POS), is calculated by the
‘following equation:

POS=100*test compound response /100 nM capsaicin response
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efficacy at human capsaicin receptor is preferably greater than 30 PGS,
nore preferably greater than 80 POS at a concentration of 1 .tM Certain
agoni sts are essentially free of antagonist activity as denonstrated by
t he absence of detectable antagonist activity in the assay descri bed
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(e. 9., 1 nanomolar,

Certain preferred VR1 modulators are antagonists that are essentially free of agonist
activify as demonstrated by the absence of detectable agonist activity in the assay described above
at compound concentrations below 4 nM, more preferably at concentrations below 10 pM and

most preferably at concentrations less than or equal to 100 uM.

EXAMPLE 7
Microsomal in vitre half-life

This Example illustrates the evaluation of compound half-life values (1), values) using a

representative liver microsomal half-life assay.
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production, relative to untreated cells. The ATP-LITE-M Lum nescent ATP
detection kit is generally used according to the manufacturer's

instructions to neasure ATP produB¥AMBLEA treated and untreated MDCK
cells. MDCK Toxicity Assay
This Exampie illustrates the evaluation of compound toxicity using a Madin Darby canine
kidney (MDCK) cell cytotoxicity assay.
1 pL of test compound is added to each well of a clear bottom 96-Well plate (PACKARD,
Meriden, CT) to give final concentration of compound in the assay of 10 micromolar, 100
micromolar or 200 micromolar. Solvent without test compound is added to control wells,
MDCK cells, ATCC no. CCL-34 (American Type Culture Collection, Manassas, VA), are
maintained in sterile conditions following the instructions in the ATCC production information
sheet, Confluent MDCK cells are trypsinized, harvested, and diluted to a concentration of 0.1 x
10° cells/ml with warm (37°C) medium (VITACELL Minimum Essential Medium Eagle, ATCC
catalog # 30-2003). 100 pL of diluted cells is added to each well, except for five standard curve
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PACKARD ATP LI TE-M reagents are allowed to equilibrate to room
tenperature. Once ; i(egdilibrated, the Iyophilized substrate solution is
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assays, VAMTEHRE 28 c@H‘fsrc % 1 °’c‘?$%3f§%ﬁf edPIt’%ﬁt ﬁng %@?F?ls
Fl uores C@Mulaadgfn:ai thesstztnl:lad quh@t t ATP deyela ifi Loalit tramdoMtlcmerspommbund(s) are
concentr nt t 50%
inteie %J&]ﬂpglgdk Qnd 19‘? cle e I&rllélgfg &n‘?ﬁ%}%}%ﬁ? deﬂpn‘ga?eg%l{helggéﬁ)ofaaiob fgr}feg rt]el%';s o of
t he capsmntppundreebblpﬂﬁl’ 1ep¢lefhe1r@¢3$tﬂeabté0%, anfetaEB@t lswit B, of rﬂleommtﬁldaclls 100
nanonol a F g

When }Cioé‘ﬁﬂpéﬂﬁl:&&a St a%%”%tn?{mnd 19 useAI M Hea P ?F} ?j éé%tjl on

concentrations o oun t he ce1 wi t

of caps a!“vclﬂimunde@mwhﬁé letfﬁathafaﬁfeafcla‘f}ﬁééﬂ‘yeslwf?@éleplt least BfornfshesATREWE in a
VRI - depepgent id REERRAAs. | N intracel lular calciumlevels which is
nonitored by a change I n Fluo.34=fluorescence with a fluoroneter. The
EC50, or concentration required to achieve 50% of the maxi mum signal for

a EXAMPLE 9
Dorsal Root Ganglion Cell Assay

This Example illustrates a representative dorsal root ganglian cell assay for evaluating
VR antagonist or agonist activity ofa compound.

DRG are dissected from neonatal rats, dissociated and cultured using standard methods
(Aguayo and White (1992) Brain Research 570:61-67). After 48 h incubation, cells are washed
once and incubated for 30-60 min with the calcium sensitive dye Fluo 4 AM (2.5-10 ug/ml;
TefLabs, Austin, TX). Cells are then washed once. Addition of capsaicin to the cells results in a

VRI-dependent increase in intracellular calcium levels which is monitored by a change in Fluo-4
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capsai cin-activated response, is preferably below 1 m cronol ar, bel ow 100
nanonol ar or below 10 nanonol ar. EXAMPLE 10 Ani mal Model s for
Determning Pain Relief This Exanple illustrates representative nethods
for assessing the degree of pain relief provided by a conpound. A Pain
Relief Testin The foll ow ng nmethods may be used to assess pain relief.
MECHANI CAL ALLODYNI A Mechani cal al |l odynia (an abnornal response to an

in noc uorﬁstnsﬁcémsa nith ) fluGrolaaae Sattire @ismttbrah! 180 agorlle scdeicheile by nzkiaplnan et

al . 3 tNeur osci. Methods 53:55-63 and Tal and Eliav .(998) Pain
64( 3) 5 PL%%%“ s‘ﬁ"aéerl es of von Frey filanents of varying rigidity
(typicall y 8Fdrd antfgohistimessdys, varioas Sencesiioar f emgloinel ateoaddid tqnlmnbeals.
surface i : i J g t t he. nt. The
i1 amont Dok, HpF B thodda |/ of AHARIONT LAlpShd Ponciffon U EMTR"
unti | acorpamatwweqateﬁd@yﬁﬁwe rédffombibitips oflths phimyicid-abijvatetl aespertse, oA IPwsi ti ve
al | odyni I

el a¢ el R P Sl prokably B oh 15, BAGEE RO, I ity

Wi th whil@ hanomelai erdinghanedr. fi | aments are applied are det erm ned by using
Di xon U@oxd&\ﬁﬂstq?staﬁooarrouerc%ﬁéeh&&ohéoﬂch‘nI:duﬁ&th alfdeli B tltteeumtﬂtt@m@qacrmo%f t he
series W th subsequent filanents being a ed i consecut | ve fashion,
ascendi mfcappaicie scuprRrIvIy thayjap strspipiy f‘tYPPtWrPé?'H@? reallwegéfﬁlv@pe\derpwre@sWe

responseg, i 8SRAET LGl levbiS “q,ttttete neflichtd By tattfaadgelxt 'Fﬁ]o;r4f ﬂﬁ@&@é%e wigggpounds
are effective in reversing Preventln mechani ¢ al | odyni a-11i ke

synpt orrélUOIPF‘etP‘atEth%atoéﬁowf’t“ﬁ ww@ér@peﬁm@%agﬂr@emﬁmwﬂ &anith a
Von Fr eXadshibindBiVate®fespbn SN B hrefdrablyel ot 1 Sitckitdrbelo® 100 a¥RkRIafof B kit gV e

al I odyni c response as corrpared to control untreated or vehicle treated
rats. APEFRHEively, or in addition, testing of an aninal in chronic pain
may be done before 153 and after corrpound adm nistration. In such an
assay, an effective conpound resyl W%l nincrease inthe rigidity of
the filanent needed to induce a r sp Se after treatnent, as conpared to
the filanment that i nducimal Madels ) Religf nrent or in an ani nal
that is also_in chronic pain but s Ieft untreated or is treated with
vehi cl e. Tesihis dirpapindistates raprpseppiiieapalpds Srqewssie By degrecotfsuain whel paj n.
Wen a bLesldef N Ppdudss admi ni stered after pain onset, testing is
performed 10 mn to 3 h after adm nistration. NECHANI CAL HYPERALGESI A
Mechani g\alpammﬁéfalegg@ a (an exaggerat ed response to painful stinmulus) is

tested essentrh‘?__élgé %CI’I Koch et at (1996) Anal gesi a
2(3):157-164 1““5 eIBPa e Fﬁse cﬁ*‘ﬁ?f’sd’ﬁlélre“’ onpartments of a cage vvlth
a Warrre%%caerlfC ateg rretal floor."I-lifid paw withdrawal duration (i.e.,
the ano 6’[‘ M Anhi ch the animal holds its paw up before placing

it back on t Mechahiodlr jllodyrsa (emastabmehl aéspertse do rnl ﬂnqnhaiusrsitminlutsp ist fseesgiant ar
surface of ejther hi n t i hani cal
hyper al aggntlgiblf gs n{e?]cgbe )’Qﬁl&plgl} %{{TIP gtb@%a‘{ B’gurosa ﬁ/feﬁrodseﬂ% 6'3 Bd T4l 2fiFERSS

-(1998) Pain 64(3):511-518. A series of von Frey ﬁlaments of varying rigidity (typically 8-14

filaments in a series) are applied to the plantar surface of the hind paw with just enough force to
bend the filament. The filaments are held in this position for no more than three seconds or until a
positive allodynic response is displayed by the rat. A positive allodynic response consists of lifting
the affected paw followed immediatefy by licking or shaking of the paw. The order and frequency
with which the individual filaments are applied are determined by using Dixon up-down method.
Testing is initiated with the tniddle hair of the series with subsequent filaments being applied in
consecutive fashion, ascending or descending, depending on whether a negative or positive
response, respectively, is obtained with the initial filament.

Compounds are effective in reversing or preventing mechanical allodynia-like symptoms
if rats treated with such compounds reqtnre stimulation with a Von Frey filament of higher rigidity
strength to provoke a positive allodyruc response as compared to control untreated or vehicle

treated rats. Alternatively, or in addition, testing of an animal in chronic pain may be done before
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significant decrease in the duration of hindpaw w thdrawal. Test conpound
may be adm nistered before or after onset of pain. For conpounds
adm ni stered after pain onset, testing is performed 10 mn to 3 h after
adm ni strati on. THERVAL HYPERALGESI A Ther mal hyperal gesi a (an exagger at ed
response to noxious thermal stinmulus) is neasured essentially as
descri bed by Hargreaves at al. (1988) Pain. 32(1):77-88. Briefly, a
const anend & entpouiledmninstratiane i siclagpissag chnteffectize comeognd rpéuan tnan iweafeace of
ei t her I t t hat
heat |shdapglri|%e be ?ﬁa tg’%r#ﬂrrg’l Q&n%%\gsfesﬁj%nsg aﬂ:&éeg& epg dstl():rlﬁ?%bed as
t her mal famestghesinduens a|r@pm9efore|@9mm picig ae prEmalrthatis alsg Hhthi@Impm but is
sensiti Yéftt\)ﬁtrgé?edhﬁ%ttreag@ WA YOSe. pfé@%ﬁx‘? wwhdb ﬁ'g'd&}ﬁlhﬁﬂreh Befol2 & BRdr onset of
hyperalgesia if there is a statistica ? significant increase in the
time toPHRndFEN st RmPavRd) is gqmipistered pfger Pﬁe eraf teptingds pesfomedol GiggpAde or
| at ency qfi§ alifiaisgaRad) . Test conmpound may be administered before or after
onset of pain. For conpounds adninistered after pain onset, testing is
per f or maghci@nernHYERALdEsRf t er administration. B. Pain I\/bdel s Pain may be
i nduced usin of th follown t hods, tq ow testi.n al gesi c
efficacy of %[‘@Hﬁ'ﬁ ‘?ﬁ‘a&’@r?é?gé mtg&ﬁﬁ&’i’ﬂifﬁﬂga‘ Ls\'i‘F‘Hlé‘&) P ??Sﬁ“fég& in a
stati fst la€ @bdoplbed| gnlldobtcaﬂtal (nagdgomumzd B(3p857n1635 Raletaed Iiﬂaﬂﬁdmbjhdatduhleas'[ g
one of t reviao escribed.testin 0dS,: ..l Drats an
o1 oas BRGNS PHE ofas NS Wi e eI I BTON B ARESRL ” A e
i nf | ammgteqnbe gamiitt,of Smi fidl vt theSininghl hdidy is paW ap beted planing &lbacksmel fleat)l y as
described b .al . 97) .Br. .J P cql . 121(8):1513-1522.
T00- 200 tueedfedieBos i pilick o st porBr Sh TR RFSERRA b Lhe race. i nd
paw. Three t Cohpaundh prodige faoteth@iipm dn inﬂj:lﬂmbdld'lyperalg@:aailﬁiﬂm &' a stiffsfically
sensiti ok t i met hods
descri bef({fhﬁf)até'\g%e.cgigegggﬁe%ﬁgtlﬁ%&%@b%ﬁvﬁ&%m5 e C%Fﬁ]g ntdl S y;!: rirllgrgllns gerd ed to
t he ani refiore opefiep pnseiofipeist Fmgpmpnunctsradmmwte@edmﬂpre:@moowt,@efstmgjapar@ge@rian. The
conmpound.can b epﬁm‘m%%g.‘{ ed orally or through any parenteral route, or
topically ont mpounds that relieve pain in this nodel result in
a stati sﬁﬂtﬁ@;{“yypgm%gmcant reduction in nechanical allodynia and/or
t hermal hyperal gesi a. CHRONI C | NFLAMVATORY PAI N MODEL Chronic
i nf | ammat or y Thamal ygerplgesiacariexaageripddpraonse to ixiopoilpdal figugisbis gieafused 1.
Essenti %&sbmlawamwme@@m&gﬁﬁe{ é:far ?iglss) zeﬂ;n 8b(1): 171639 @neﬁ% a cénstﬁhﬁamcol
128(6):1252-1258, _and Stern et al. (1998) .Pharnmacol hem Behav.
31(2) : 4B SWFCGZWPFMGB‘?P&%"(‘%P'WWéme of eRB‘f"MrPPW( Ehef"wgm REBeYa!iced and
dri ed! Mﬂﬂétﬂﬂﬁb&t&f@ﬁﬂesﬁm héat ispFIGt ®efofeQhd A@ndl Alcves ltsfpami of@Mbisel@ribed 49t 0 t he
surface. Essentially as

dorsal sur nto the plant

descri bé‘lf“B‘ﬁ E‘QSP%‘M@TW ete“’(”f@’éllﬂ“%\‘i“%ﬁ?%%"fSensitﬂ’(t{ff)he%tBGS 5871 rats are
injected w tQohpéhing pakdudesFA réductionn®) thesnal gpdralpdsha- ifathaal is Jaosmﬂisncdﬂryl or to
injectio

o mocREFIEEY maitte P & P aT Bl e Ml SRf e e

obt ai nedlaténejf isciaarbaseRy p aieitropmpaind may be administered before or after onset of pain. For

compounds administered after pain onset, testing is performed 10 min to 3 h after administration.

B. Pain Models

Pain may be induced using any of the following methods, to allow testing of analgesic

efficacy of a compound. In general, compounds provided herein result in a statistically significant
reduction in pain as determined by at least one of the previously described testing methods, using

male SD rats and at least one of the following models.

ACUTE INFLAMMATORY PAIN MODEL
Acute inflammatory paig! js induced using the carrageenan model essentially as described
by Field et al. (1997) Br. J. Pharmacol. 121(8):1513-1522. 100-200 p! of 1-2% carrageenan

solution is injected into the rats' hind paw. Three to four hours following injection, the animals'
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animal . Followi ng injection of CFA rats are tested for thermal
hyper al gesi a, nmechani cal allodynia and nechanical hyperal gesia as

descri bed above. To verify the devel opnent of synptons, rats are tested
on days 5, 6, and 7 followng CFA injection. On day 7, animals are
treated with a test conpound, norphine or vehicle. An oral dose of

nor phine of 1-5 ng/kg is suitable as positive control. Typically, a dose

of 0. 01-5fitWly #QnPhalla8 meARRRAURA L B 14486 dsind MIRRINOASISFBeLMova ATt St ered
as a single bolus prior |ngdor once or twice or three tines daily,

I to test] ( . |
for seveéPapougd(fdl o9 gakglds admp toptie aimab, pEoLEq testines Praprigpto dhieptipy ofy
}? hr Oilgh cafidfedhdi. € Mhe l’cgﬂndeﬂgtc@n beradawgnke}eaobrg@pbxcmkdugh E]g);) piragerﬂnﬂﬁgﬁ,l T
esul ts ar.e,expressed. as Percent .Muaxi otenti al . I cac .VMPE) .
R ot | i DR R G Rpoliod SBH Felitve v LR Modngbe st TSRy SR ho

ani mal ' gedvefcunrimmedagicatalCipnibagielr thegnal Bgaaigedsiasi ty. Conpounds that relieve
pain in this nodel result in a MPE of at |east 30% CHRONI C NEUROPATHI C
PAI N MOREHROSICMOMAMMABIRYORM MOTEELPai n 1S i nduced using the chronic

constriction 4 nj ur the rat'. At | v entially as
descri bed by Edﬁﬁé%lqagjglgw agn '% f@gﬁ?hfﬁaﬁ oﬁ%&tﬂ%kyﬁﬁ%& P %gt%@g'are

anest Bet it);bdlE(SEgltgilly w:j t¢scritred iby tBedtpreliliet ah E1QP%)lrs & Iﬂﬁrﬂ@@d&ﬂ&ﬁ@ilﬂ@-lﬁ&l I
pent obarbita i BHogha : n r 38 _he : atera
Bepect of cadhy fieh Al HoPReLbHRGE mailh Bkl eya5 0 2069 cobfs

t echni que, arfrdupdy Adjorent @.lvngl beap illedend| daiedl VA Tuberpdests) bfinjedtted ithedratsi nb at
the md thigh:.l | P ' | Sinl.$; ' cted and the
sciatic nervtgmid?xvg'xlggg]e@ﬁ ﬂ%@%ﬁ%“ﬁ%ﬂ ®%§ggtg%%ﬂmg¢l@ngl , four |oosely

tied |igat&r Ssseatiady andescrited by dbbdie & . 41998) h&pwrasch gprlBkISeEo - lyrats 22 nm

apart. On thg.plihah 156 fIRrORR (55 hi) inGhdi®loUarstiJoiitOt |1 gated and is not
mani pul ated. The nmuscle is closed wth 155 continuous pattern and the
skin is clos@douf HIsHRM Btk | GRS iny pither, pratassl, apapdividpadl baselins spgitivigrto
nmechani GadchAlidaOMY MieAnal ¥BAMAIICHI thd VAR ALiEE $hvk B RBtainb®forBch RYREMBAEEST & as
descri bed, above. Conpounds that relieve pain in this nodel result in a

statisti®d¥y significant reduction in nechanical allodynia, nmechanical
hyper al gesi a ransiigy infebtRn BRCFAYBRE kRlt@Ra fd twhed) haskd!dekis igdcRical( @odhn50

CEERE AR G CENACRITR NI RN A
prior t Qestedsdnidags 5,15 and/Mh @&llowingolTad fedtions : Orl day/V, Gainadsuanel trediedt wieh £ @itnul a:
Are R Yco!npouar'ld,rméjrpwligg o'?%hiﬁ'e.oA'ﬁ o'yeﬁ rZriiose of morphine of 1-5 mg/kg is suitable as positive

control. Typically, a dose of 0.01-50 mg/kg of test compound is used. Compounds can be

administered as a single bolus prior to testing or once or twice or three times daily, for several days

prior to testing. Drugs are administered orally or through any parenteral route, or applied topicaily

to the animal.

Results are expressed as Percent Maximum Potential Efficacy (MPE). 0% MPE is defined
as analgesic effect of vehicle, 100% MPE is defined as an animal's return to pre-CFA baseline

sensitivity, Compounds that relieve pain in this model result in a MPE of at least 30%.

CHRONIC NEUROPATHIC PAIN MODEL

| Chronic neuropathic pain is induced using the chronic constriction injury (CCI) to the rat's
sciatic nerve essentially as described by Bennett and Xie (1988) Pain 33:87-107. Rats are
anesthetized (e.g. with an intraperitoneal dose of 50-65 mg/kg pentobarbital with additional doses
administered as needed). The lateral aspect of each hind limb i$ shaved and disinfected. Using
aseptic technique, an incision is made on the lateral aspect of the hind limb at the mid thigh level.
The biceps femoris is bluntly dissected and the sciatic nerve is exposed. On one hind limb of each
animal, four loosely tied ligatures are made around the sciatic nerve approximately 1-2 mm apart.

On the other side the sciatic nerve is not ligated and is not manipulated. The muscle is closed with
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ix \'( RID or a pharmaceutically acceptable salt thereof, wherein: At, is
phenyl or a 6-nmenbered aromatic heterocycle, each of which is substituted
with fromO to 4 substituents independently chosen fromR2; X, Y and Z
are independently CR, or N, such that exactly one of X, Yand Zis N, D,
K, J and F are independently N, CH or carbon substituted with a
substituent represented by R or R o; R is independently chosen at each
occur r enmagtifupenpettyrd raod) dhe, skiralsodeed with wOded Kips or aufiiee, Rag\asnessasd foono- or
di - (C1- Halak . : Q00 '

&Ihﬂéa} ﬁl@bﬁ& ?azhaﬁxgarl) %g;% Eggﬁ% L{d z;/ltggpel?blg%gg a¢ &ets&ﬁ&% %)ove.

i ndependent chosen from @) hal ogen, cyanho and nitro;, ). groups of
the fornul a -Gomppyyds thatyalique paig iw thissmedekresulirie 2 statistipelly sigaifiset redpetian i o t o

form a fhssshicar allddyds, TRIRGEGANHRAREGY Gldid théhalSDEERENCWhd ddidGsdifl 1S
substituted with fromO to 4 substituents i ndependently chosen from

hal ogen, 03P @ke; orelly. panentegrilypp fopislly framediately, pripr tdepingyps 2 single belps 85 ent s
one Sub%}seuaﬂrdaﬁmls@atmceaath{ea}imwdaup%i&iotadﬁﬁg.f ornula -Q MRy; and (b)
groups that are taken together with a R to forma fused, optionally
substituted 5- to 7- nenbered carbocyclic or heterocyclic ring; such that
Rio is not hydroxy, am no or an unsubstituted group chosen from C

Cal kyl, C, -Coal kenyl, C2-C6al kynyl, C- Ceal koxy, C2-C6al kyl ether,

C2- C6al kanoyl , C3- Cb6al kanone, C, - Cohal oal kyl, C-Cohal oal koxy, nono- or
di - (C, -Co6al kyl )am no, C,- C6al kyl sul fonyl, nono- or

di - (C1- C6al kyl ) am nosul fonyl or nono- or di-(C, - C6al kyl)am nocar bonyl ;
Each Q i s independently chosen from Co-C4al kyl ene; Each Mis

i ndependently absent or selected fromO0, C(=0, OC(=0, (=00 0O0C=00
157 S(O),,,, NR), G=ONR), C=NHNR), NR)C(=0, NR)C(=NH,
NR)S(O S(O,,,NR) and NS(O,,R]S(Om wherein mis independently
sel ected at each occurrence from0O, 1 and 2; and R is independently

sel ected at each occurrence from hydrogen, C, -Caal kyl and groups that
are taken together with RY to forman optionally substituted 4- to

7- menbered heterocycle; and Each RY is independently hydrogen,

C, - Cghal oal kyl , C, -Cgal kyl, C2-C8al kenyl, (C3-

Cgcar bocycl e) Co- C4al kyl , (4-to 7-menbered heterocycl e) Co- Cgal kyl, or taken
together with R to forma 4- to 7-nmenbered heterocycle, wherein each

al kyl, carbocycle and heterocycle is substituted with fromO to 4
substituents independently selected from hydroxy, hal ogen, am no, cyano,
nitro, oxo, -000H, am nocarbonyl, am nosulfonyl, C, -
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C6al kyl , C3-C, cycl oal kyl, C2-Cb6al kyl ether, C, -C6al kanoyl,

C, - Coal kyl sul fonyl, C,- C8al koxy, C, -Cghydroxyal kyl, C, -C8al kylthio,
nono- and di - (C, - Céal kyl )am nocar bonyl, nono- and

i -(C, -C6al kyl)am nosul fonyl, nono- and di-(C, -Co6al kyl )am no, C, -

C6al kanoyl am no, and phenyl; such that Ry is not hydrogen if Qis Coal kyl
and Mis Walideolhimddish R, is: (a) independently chosen from (i) hydroxy,
am no, cyano, hal ogen, -COCH, am nosulfonyl, nitro and am nocarbonyl ;
and (ii) C, -Co6al kyl, (C3-Cgcycloal kyl)Co- C4al kyl, C,-C6hal oal kyl

C, - Coal koxy, C, - Cﬁalkylthio C2- CBaIkyI et her, C2- C6al kanoyl ,

C - C6a|koxycarbony| # P¥ @xy C3- Coal kanone, nono- and di -

(C, - C8a|ky|)aH1no @%ﬂFW Ot? oIMEY27- member ed het er ocycl e) CO- Cgal kyl ,

G - C6al kyl sul fonyl, nono- and di-(C, - Cﬁalkyl)anlnosulfonyl and nono-
and di-(C, - Cﬁalkyl)aninocarbonyl Reach o} ﬁhlch IS substltuted with from
O to 4 substituents |ndependently %%halogen, hydr oxy, cyano,
am no, am nocar bonyl, anlnosukfonylfa;rtﬁN oxo; or (b) taken
together with an adjacent R2 to~{5gfw used 5- to 13-nenbered
carbocyclic or heterocyclicg Létp[#hat is substituted with fromO to 3
substituents independently cho rom hal ogen, oxo and C, -C6al kyl; R3
is selected from drogen a an en; (ii) Ci-Coalkyl,

(& Cocy o SaMEprelicdy ARyoE i RSl AT and phenyl co- ol kyl ; and
(111) groups paényl bea b-Miehbérad arBiaticCieterddy 6, éath offhichwhautetitited H5B fromi (5

Co- CBaIkerne o Cl- C6 Nﬂgk yl.ene that .is taken together with R5, R6 or R7
to forma B4 S”?“emé PadeHicarsseffem&s wis 0, cO S, SO or S02; RS
and R6 ar: Yﬁr@)z drodapRgeny Cr, 6MM0Sah thatqmchydﬁ@&ea,v £d-AGiRal kyl

C2- G 2al ken 8% o cIoaIkyI Co- C4a C2- Coal kanoy

Cl- CBal ky‘? 4{:|J f gpre uﬁgﬂvpl Qr)ﬂarbon eth)Stlttl@d wlth-éﬁﬁlépglant represented by

het er ocycl epCe-ipal kyl and groups that are joined to L to form a 4- to
7- menber ed heterocycle or (b)joined to forma 4- to 12-nenbered

het er ocydhds indarpneently shospplabesh ocaurretse Zkank fydrogen. lailaagnarfyplkyl, amino,
(C3-C8cycl o kanoyl , phenyl Co- C6al kyl, (4- to
7- menber ed ﬁ%@%%%ﬁﬁgﬁﬂ@#&X%%Cgaqugﬁba group that isjoined to L to form
a4 to ﬁl,rrmmgmt@ﬁom@tt@ﬁg@ty@qugﬁs independently chosen from:

(a) halogen, cyano and nitro;

(b) groups of the formula —-Q-M-Ry; and

(c) groups that are taken together with R to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula -Q-M-Ry;

R0 represents one substituent chosen from:
(a) groups of the formula —-Q-M-R; and

(b) groups that are taken together with a R, to form a fused, optionally substituted 5- to 7-

membered carbocyclic or heterocyclic ring;

such that R, is not hydroxy, amino or an unsubstituted group chosen from C;-
Csalkyl, Cy-Coalkenyl, C,-Cgalkynyl, C;-Cgalkoxy, C,-Cealkyl ether, C,-Cgalkanoyl, Cs-
Csalkanone, C;-Cghaloalkyl, C,-Cghaloalkoxy, mono- or di-(C,-Csalkyl)amino, C;-
Calkylsulfonyl, mono- or di-(C,-Cgalkyl)aminosulfony! or mono- or di-(C-

Cealkylaminocarbonyl;
Each Q is independently chosen from Cy-Cjalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0O, O-C(=0)0,
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wherein each of (ii) and (iii) is substituted wwth fromO to 4

substituents independently chosen from (1) hal ogen, hydroxy, am no,

cyano, -COOH, am nosul fonyl, oxo, nitro and am nocarbonyl; and (2)

C, - Ceal kyl, (C3-C8cycl oal kyI ) CO- C2al kyl, Gi - C6hal oal kyl G - Caal koxy, G -

C6al kanoyl, G - C6al koxycarbonyl, C2-C6al kanoyl am no, nono- and di-(C

%a: ty: gam' SQ; XiRa), FKHO)N@@ maNHW(wlcffmc)él( inmmz)cm)dmbe%ﬁr%g, caal kyl
al kyl ) am a car.bon al ky

ohony] o Caar Ry NN SRR S8 Sl i Btk D BESEA TR each of

whi ch 1s subaitieicatiech Qiltahd 2raadRQistimledendaciyselactsd 8Hh$1tdctun&n¢esfrom

i ndependentl chos hal o I OX m no,

a - caal kyl o4 el o e By Mo peneE AR R sl BRP& Y, om 0 10

2 substi tue@mtsuﬂuttdepemﬂemmlbyre@ha&e@cfermn G - C3al kyl, G -C3hal oal kyl and

0x0. 2. A conpound or salt according to claim1, V\,herei nDis N 3. A

calt accorth Ry cnRareaaSarer s ot GElig Gl @ A Comound

or salt accmgaw@gydl@c&t@nm 44- Vh@teRibbred hétsrodY.clefC,-BalkONpomied tedethgal t
according to ne of clainms 1-2, wherein J, F a K are CH or carbon
Subst | t Ut ed Wit HoET B4 ‘i°t7d8ﬁ?befeé‘§}e@§°éh‘i‘%dvq1ﬁﬂf'"F?,aC*b*ﬂ%F% @roogydy apd A

conpound or h&@lobycReie biti@d ix@th ddYh 000 sObstifikmt nﬁeﬂen&mly\/eaéc@ddmolﬁl i's carbon
substituted with substituent represent onpound or

by
sal t accordﬂh‘b’o’fyo?%{ﬂ%ﬁ"oarﬁ'@'"bfcyad‘loa'?' %0,708%%?@"&08&?@' ?I@BP@#@ (ic"(a)
-COOH, ami n@g@mqmdwydldmyo,c:z@éam;ﬁ@!hlslowe@maﬁmlc méal@?lsl@ﬁﬂw@noyl (b)
C, - Ceal kyl, C, -C6al k et her, | am no, or nono- or

di - (G- C4alck%}ll“)’%irﬁln é‘FB’&YﬁW‘ e&e%yéthlwp% av%d's(Gbéﬁ“%w@wowrMy'r rom |

to 4 substi taptapd di- (@QR@II@Q%HMG&uI‘%’WE%n& raggru, )Cézh ﬁﬁﬁ‘ﬁb chydr oxy,
- COCH, cyano, am no and am nocar bonyl ;

C3- Cacycl oalddfkanoxiamingand phegyl; ﬁ'éft*l)ﬂl‘at ROSﬁeﬁe‘aﬂ{@ésdylé&?r'bgmwyl afé'zM i4al kanoyl ,
nmono- and digpdefy; - Caal kyl ) ami no, 4- to 7-menbered heterocycles and
phenyl, each of which is substituted with fromO to 4 substituents
|ndependentl ~chosen from hal ogen, G -C4al kyl and Cl-C6al koxy; or (c)
(C, - Cchc‘ﬁ%h{kW)am nocar bonyl or a group of the formula: ,SJ.-r NNQO

wher ei n 1 epgs §Riefenderty tcﬁ’osZn nﬁgrpegﬁdhy%x!y' Nk, ReIRI ogYsgRal.kpby, each
of which is sSubstituted with from Subst i tuents
aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Cealkyl, (C;-Cscycloalkyl)Co-
Csalkyl, C,-Cghaloalkyl, C;-Csalkoxy, C;-Csalkylthio, C,-Csalkyl ether, C,-
Csalkanoyl, C;-Csalkoxycarbonyl, C,-Csalkanoyloxy, C;-Csalkanone, mono- and di-
(C,-Cgalkyl)aminoCy-Cealkyl, (4- to 7-membered heterocycle)Co-Cialkyl, C;-
Csalkylsulfonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, and mono- and di-(C;-
Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or
(b) taken together with an adjacent R; to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C-Cealkyl;
R; is selected from:
(i) hydrogen and halogen;
(i) C -Calkyl, (C5-Cseycloalkyl)Co-Calkyl, Ci-Cshaloalkyl and phenylCo-C,alkyl; and
(iii) groups of the formula:
Rs

/
8, N, S W,
St R o Sg,

wherein:
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i ndependently chosen from hydroxy, -COOH, cyano, am no, am nocarbonyl,

C, - Coal kyl, C2-C6al kyl ether, C, -C3cycloal kyl, C -C6al koxy,

C, - Coal kyl sul fonyl, C, - C6al koxycarbonyl, C2-C4al kanoyl,

C2- C4al kanoyl am no and nono- and di-(C,- C4al kyl)am no. 9. A conpound or
salt according to any one of clains 1-8, wherein one substituent
represented by Rcoméall@}lemeios d,-aeakydche ntet & takep asgathtowitthRs, BQLNR, tofform a
attachnment. 10. Atcg Ltﬁ dg\@t salt according to claim9, wherein Riois
| ocated para to {h& ".ﬁ%? feddFelCY 4 hment . it. A conpound or salt
according to cWas ™mdao,S,8berrd8Or R, represents one substituent. 12. A
conpound or salt gtgordl ng to claim1ll, wherein R is halogen, nitro,
cyano, methyl,V¢&" Yfkoxycarbonyl, trifluoronmethyl or nethyl sul fonyl .
13. A corrpound O(a) Siatépeadxaoy dihognt ﬁomnyydamn,ofclnﬂ@ildys C;-CRalkerdyer@;n R3 is

s 0B o S PRBIIT, ibuBRon T e s o
C2- Coal kenyl , (C&rm&h@alewétér&yc%@gwhqla@&gﬁﬁpd thaneyjoind Igfodois t hat

arejomedtoLtoform to 7-nmenbered heterocycle; or (b) joined to
forma 4- to 12- ﬁén‘Bgr’Bﬂ“%fé?dé}efﬁfﬁ??ﬁ‘Hgé’Fkyl each of which alkyl, alkenyl,

(cycl oal kyl') al ky|b) j@hddas @y aane hzerh@ﬁméeqie@adcw& ah§ substituted with
fromO to 4 substi tuents |nd Bendentlé chosen from ('I hal ogen, éidroxy,

anmi no, am nocdFbdhylydrassy, Créoalsyhnt-antlkali foryeyclopty DGCraleil.- Eal kyil |

C5 CrCycl oal kyl C(,a@ah%abll&‘ﬁ?(wo-cgk@@- K@"!Q%{émbe@d feAdh&dyer) o)t alkyTodor  and
-(G - C4al kyl)am no nono-

d| (G - C4al ky|)am0HbHa?15ma'gﬂd@>Léu@rm9H toanambewhe@aww and (4- to

7- menber ed %E@lﬁ%ylpbie@h%n&aﬁj teYelbstif@cinw ef ¥k ccld 4 SubSHBSE b ‘éﬁheml)l
fromO to 4 secondary substituents independently chosen from ha ogen,

hydr oxy, cyélpsen fran- C4al kyl, G - C4al koxy and Ci - C4hal oal kyl . 14. A
conpound or Sa(l haﬁugg{ dl'l)’élgox& aﬁ‘lllgr%' ney;r% Wﬁ' Qmﬁgsdlﬁmﬂ' (oQo nitro and

C4al kyl ) ami no subst Tt ut romo 4 substituents’ independently
chosen from hal og&imocarbppk @sd/, ami no, oxo am nocar bonyl , - COOH,

o nosul fony! GEICCHBIY G SARARI TP CCRIRIAR /b clughal oal ko1
C- Cal kanoyl ami nonﬂ@nmdndln -Gialfoxjicarbaiyl, C@a—lck%}ka)laﬁiimmo mnoA andndbténd or
sal t according te Gla,mbd, cM&h el NcRB 1S 1saheh1L A Mhbno-  and  di-(Ci-
Csalkyl)aminosulfonyl, mono- and di-(C;-Cealkyl)aminocarbonylCy-Cqalkyl,
phenylCy-Cjalkyl and (4- to 7-membered heterocycle)Co-Caalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Csalkyl, C;-Cjsalkoxy and C;-
Cghaloalkyl; and

R4 represents from 0 to 2 substituents independently chosen from C,-Csalkyl, C,-C;haloalky!

and oxo.
2. A compound or salt according to claim 1, wherein D is N.
3. A compound or salt according to claim 2, wherein F is N.
4. A compound or salt according to any one of claims 1-2, wherein K is N.
5. A compound or salt according to claim 4, wherein J is N.
6. A compound or salt according to any one of claims 1-2, wherein J, F and K

are CH or carbon substituted with a substituent represented by R; or Ry,.
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pyrrolidinyl, norpholinyl, thionorpholinyl, piperidinyl, piperazinyl,
tetrahydropyridyl or azepanyl, each of which is substituted wwth from?O
to 4 substituents independently chosen from (a) hal ogen, hydroxy,

am no, oxo, am nocarbonyl, am nosul fonyl and -COOH, and (b) G -C4al kyl,
C2- C4al kenyl , C5-Ccyd oal kyl, Ci -C4hal oal kyl, Cl1-C4al koxy, C2-C4al kyl

et her, C2-CaalkanoyA cofipoutidat dajtlasesirdioniyl any GRe adldéan 032, ahemia Faiedarb@no- and

(C Cda bstituted with fromO to 4
secondar ft'ésng”é%da‘?heﬁugg"’%“i'eﬂbréﬁrg?fﬂgﬁtby%} SrS%%en from hydroxy and hal ogen.
161 16. A conpound or salt according to claim15, wherein R3 is chosen
from O O0 M?2- QCGompound2mbsdll FechididgN\© anyZode Gf eBimd 107, ~GeNth ®;+-S O
"hNJJINJ hN~'thN rN) rrQro *ArSr5.*-AS, 0ars"O ? ? S=0 S=C 3tN~ 32~
' INN 32NERFGE™17. A conpound or salt according to claim 13, wherein R3
i s hydrogen(a) OcoowaxhwkmbarMnyaidﬂiab ayenalkdGcarbonyboaeGralkaroysal t accor di ng

unsubet i tut 0 Gyfepigh Coainl o Bkt arE AR e noBOERY il o

clains 1-17, Makﬂbamnmcarbb@a aich of&ﬂh&h i BebseuRgtwithugah 1CH0s ewbsfituamn R2,
and wherein eac% F i nde% endently chosen from am no, cyano, hal ogen,
am nosul f onyl ," fe'@ﬁ%f NEPPSeNEOMEahal oal kyl, C Cahydroxyal kyl, G Caal koxy,

Cl CAal kyl t hi qj) helogéd halr©8l }aDOH, cmpamla@ﬁlnd aminocarbonyl; and
- (G -CBal kyl). C4al koxycar bOI’(l:y

o C4al kyl sul faﬁ;ﬁl- éggomﬁ%«r%aw%ﬁké/bl‘Fgﬁl%s’f‘ﬁ‘yléh'&)%n%L'CféHiﬂxycabe“ya A

- (C1- CAal kyl ) agianansyif eenel and2<Q (cchéwnywmsl 4tho Wehb&@@ﬁétg‘o&@leﬁ @nocl aim
N wherein Are is pheny yrimdyl, each_ of which

|, ri
substituted wit hP'feﬂ‘&SlrrF‘i‘Chtoé “é C@u%%‘{bﬁtﬁl{f&%wh .frﬁa'e%@rfbwtrtyenéwa%@ﬁndeﬁ%m

anino, cyano, hab@agitrorChai6ial Eut.alklle GENRS aRye, O - Caami noal kyl
G - C4al koxy, C_ C4hal oal koxy, C1- Ith| o, and nono- and

di - (Cl- C4al @l(ﬁaﬁ%éeﬁkmﬁmlwﬁrmmor %ﬁgr@Qﬂﬁfélﬂfffﬂmé}Ha salt according to claim
20, wherein Are |s©bst|tuted nmeta or para to the point of attachnent.

e )

0 wherein represents a 4- to 7-membered, N-linked
heterocycloalkyl, each of which is substituted with from 0 to 4 substituents

independently chosen from hydroxy, -COOH, cyano, amino, aminocarbonyl, C;-
Csalkyl, C;-Csalkyl ether, C;-Cscycloalkyl, C;-Csalkoxy, C,-Cgalkylsulfonyl, C;-
Csalkoxycarbonyl, C,-Cjalkanoyl, C,-Cjalkanoylamino and mono- and di-(C;-

Caalkyl)amino.

9. A compound or salt according to any one of claims 1-8, wherein one

substituent represented by R, or Ry is located meta or para to the point of attachment.

10. A compound or salt according to claim 9, wherein Ry, is located para to the

point of attachment.

11. A compound or salt according to claim 10, wherein R, represents one

substituent.

12. A compound or salt according to claim 11, wherein R, is halogen, nitro,

cyano, methyl, C,-C,alkoxycarbonyl, trifltuoromethyl or methylsulfonyl.

13. A compound or salt according to any one of claims 1-12, wherein R; is a

group of the formula:
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162 22. A conpound or salt according to claim20, wherein Are is
substituted neta and para to the point of attachnment. 23. A conpound or
salt according to claim1, wherein the conpound has the fornula: Are
Y~N Ry\NxR3 Rta N N R1O Rib wherein: Ar, is phenyl, pyridyl or

pyri mdyl, each of which is substituted with fromO to 3 substituents

i ndependently chosen fro;ﬂsan‘i no, cyano, hal ogen, G -4al kyl,

G - C4hal oal kyl, G - €4am noal kyl, G -C4al koxy, G -C4hal oal koxy,

G - C4al kyl thi o, and mbno-Rand di -(G - C4al kyl)am noC-C4alkyl; R, and Rib
are indepemdamt | y hydr ogen, hal ogen, am no, cyano, C C6al kyl,

Ci - Cohal I ] - CBal koxy, Cl-C6al kyl sul fonyl, nono- or

di - (C Cba L%%)Céi?rllk oS 'fdonyl, (G Cgcycl oal kyl ) am nocar bonyl or a group of
t he formuRamd® hleN~ wherein represents a 4- to 7-nmenbered, N |inked

et s LRSS RSk o LS e RS DB o -
C- C6al koxycaydikymnyC,-OralkeReyCaal lganupy lthat aie) jolddd @Sal toyform @24-OChal-kgmbetder ,
Ci - Ceal koxy ) tOr'o- (%gal kyl am no or nono- or di-(C C4al kyl)am nocar bonyl
each of whi CREPYEuBStituted with from1 to 4 substituents independently

chosen fromb)(oipedtal@mens- thydimeniysred Kstatddycloyllylp, am no and am nocar bonyl ;

and (ii) Cl-Coal koxy, - C8c¢ycl oal kyl , C1-C6al kyl sul f onyl .
Q1 hal koxy ER BRIk Caai it ookt o BlsioRyA Pl b, 4.
to 7- menber egbstiice MG RIS toaddhibstpiR@RYhdep@detlyQhosshifioh (Hhabpds hydrodyed W th
fromO to 4 substituents i ndependent | chosen. from hal ogen - C4al kyl
and G - Coal RBYY; a8Y¥noCupoResotycyc? ¥y ?'BWPH%%%&HQII(”bFO&éF_“@'%u&bf t he
fornula: odNyNeamiier ei o dieRyesentalkandt, t@-Thaedler eflondy lahakd(C,-
het er ocycl oal kkll , each of which is substituted with fromO0 1io 4
subst i t uent $#alkyaminoCy-Cralkyl, mono- and di-(C;-Cjalkyl)aminocarbonylCy-Caalkyl, phenylCo-

Cqalkyl and (4- to 7-membered heterocycle)Cy-C,alkyl, each of which is substituted with

from 0 to 4 secondary substituents independently chosen from halogen, hydroxy, cyano,

Ci-Cqalkyl, C,-Cjalkoxy and C,-Cshaloalkyl.

14. A compound or salt according to claim 13, wherein R; is di(C)-
Cjalkyl)amino substituted with from 0 to 4 substituents independently chosen from halogen,
hydroxy, amino, oxo, aminocarbonyl, -COOH, aminosulfonyl, C,-C,alkyl, C,-Calkenyl, Cs-
Cicycloalkyl, C;-Cshaloalkyl, C;-Cjalkoxy, C,-Csalkyl ether, C,-Cjalkanoyl, C;-
Cjalkylsulfonyl, C,-Cjalkanoylamino and mono- and di-(C,-C,alkyl)amino.

1S. A compound or salt according to claim 13, wherein R; is azetidinyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, piperidinyl, piperazinyl, tetrahydropyridyl or
azepanyl, each of which is substituted with from 0 to 4 substituents independently chosen
from:
(a) halogen, hydroxy, amino, oxo, aminocarbonyl, aminosulfonyl and -COOH; and
(b) Ci-Caalkyl, C5-Cjalkenyl, Cs-Cicycloalkyl, C-Cshaloalkyl, C;-Cialkoxy, C;-Caalkyl
ether, C,-Cjalkanoyl, C,-C,alkylsulfonyl, C,-C,alkanoylamino and mono- and di-(C,-
C,alkyl)amino, each of which is substituted with from 0 to 4 secondary substituents

independently chosen from hydroxy and halogen.
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163 i ndependently chosen from hydroxy, -COOH, cyano, am no,

am nocar bonyl, G - Co6al kyl, C2-C6al kyl ether, C3-Cgcycloal kyl,

g - Cbal koxy, Cl1-C6al kyl sul fonyl, C - C6al koxycarbonyl, C2-C4al kanoyl,
C2- C4al kanoyl am no and nono- and di-(C C4al kyl )am no. 24. A conpound or
salt according to claim1, wherein the conpound has the fornula: Are Ry
YN | rN=XR3 IBRla M cédthp¥uildoRhRaccakitrgas tlaimAl £ whereplRa iy dhosgpyffondy| or
pyrimdyl, each of which is substituted W th fro 0 to 3 substituents

i ndependent chosern,\[rom a Jbal o u = C4al kyI

Gi - Cahal oal@ i nol kS | ﬁil kox hal kox@

Gi - C4al ky al k ") noCo}Q‘l ky3NR, and
R11, are i ndepeﬂdent |y hydrogen > haI ogen, ’am no, cyano, Cl-C6al kyl;

O Céhal oal kyl, C1- Coal koxy, O Coal kyI suI fonyl ,0 Mbno- or

i-(Cl- %W n‘b@ \gg’s é(amnoc:ﬁ)j) V\Yo}a gr oup
of the fornul a re setsa i nked
heterocyclz'b re 5@"?@% Stituén S/gr o met hy

substi tuent; and Ribis’ (a) - COOH, am noc¢ar bonyl, i’m no,

Cl- Coal koxy a-%l L H/k\a /@ I%\ ,@t her,
Cl1- Coal kox al k I )am oc rbonyl
each of whi IS subZQ N/Irjm thﬁ 4\/§Lb %n%nt S 3’2 ependent |y

chosen from (|) hal ogen, ’hydroxy; - COOH; cyano am no and am nocat bonyl ;

and (ii) %‘ koxx C3-@gcycd oal kyl, G - Cpal kyl syl fonyI

G - Coal koXyearbeyl 7 S@@ I kgﬁ o- grpri’}i m no, 4-
to 7-nmenb p@g/theter S an N,__eac Nof Whl @t uted with
fromO to bstit nts |nde ndent chasen fro haI og el kyl
and Cl1- C62I koxy; or (c) (C3- Cscycl oal kyl)am nocar bonyl or a group of the
formul a: “

}ZN

17. A compound or salt according to claim 13, wherein R; is hydrogen, C;-

Cealkyl or a halogen.

18. A compound or salt according to any one of claims 1-17, wherein Ar, is

unsubstituted phenyl or unsubstituted pyridyl.

19. A compound or salt according to any one of claims 1-17, wherein Ar;, has at
least one substituent chosen from R,, and wherein each R, is independently chosen from
amino, cyano, halogen, aminosulfonyl, C,-Cjalkyl, C,-Cshaloalkyl, C;-C4hydroxyalkyl, C,-
Cjalkoxy, C,-Cqalkylthio, C;-Cyhaloalkoxy, mono- and di-(C,-Cgalkyl)aminoCy-Cqalkyl, C,-
Cialkanoyl, C|-Cjalkoxycarbonyl, C,-Cjalkylsulfonyl, C,-C;haloalkylsulfonyl and mono- and
di-(C,-Caalkyl)aminosulfonyl.

20, A compound or salt according to claim 19, wherein Ar; is phenyl, pyridyl or
pyrimidyl, each of which is substituted with from | to 3 substituents independently chosen
from amino, cyano, halogen, C,-Cjalkyl, C,-Cshaloalkyl, C,-Cjaminoalkyl, C,-Cjalkoxy, C;-
Cshaloalkoxy, C,-Cjalkylthio, and mono- and di-(C;-C,alkyl)aminoCy-Cqalkyl.

21 A compound or salt according to claim 20, wherein Ar; is substituted meta or

para to the point of attachment.
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164 0 N wherein represents a 4- to 7-nenbered, N-linked

het erocycl oal kyl, each of which is substituted with fromO to 4
substituents independently chosen from hydroxy, -COOH, cyano, am no,

am nocar bonyl, G - C6al kyl, C2-C6al kyl ether, C3-Cecycl oal kyl,

Cl- C6al koxy, Ci1-C6al kyl sul fonyl, G - C6al koxycarbonyl, C2-C4al kanoyl,

C2- C4al kanoyl a3 no Aancnpoond-or sattdaccerdifLite cl@idalk yheeem Ao.is 2&bstithdted orgpound or
salt accordin Ialms 1-24, wherein the group: R4 N~ ( N
~N 7 ~Nt" '%ﬁ%{r??f Q'Xt&%lﬁaﬁ%mem 7i N = 26. A conpound of the fornmula:
Are Y R\ N X ? R o N J JI R J\rF~ Rl -1-1~e N or a pharmaceutically
accept abl e sal2. t hekx eahpounh@r silhaccArding to qimnly | whereir the - qeepberdelths drcomat i ¢
heterocyqloq: each of which is substituted with fromO to 4 substituents
|ndependent]?y chosen fromR2; X, Y and Z are independently CR, or N,
such that exactly one of X, Yand Zis N, K A% and F are mdependently N,
CH or carbon substituted with a substltuentyf&,present ed by R or Ro;, R
i s independently chosen at each occurfsence |f gn hydrogen, hal ogen,

G - C4al kyl, amino, cyano and nonq;aor Ht& | kyl ) am no; Ri
represents fromO to 3 substit uents mélep ndently chosen from (a)

hal ogen, cyano and nitro; (b) grougs pf the formula -Q MRy; and (c)
groups that are taken together wt oto forma fused 5- to 7-nenbered
carbocyclic or heterocyclic rifRg that is substituted with fromO to 4
substi tueqts i ndependently chosen f1'®m hal ogen, cyano, nitro and groups
of the fo¥fiA™E -Q MR ; R o represents one substituent chosen from (a)

nitro; 164, (sihhegi,pyR8yIQF pdigidf1064an bAwhith Msidstitu@adyith from 0 to 3 substituents
independently chosen from amino, cyano, halogen, C,-Cjalkyl, C,-Cshaloalkyl, C;-

Ciaminoalkyl, C,-Cjalkoxy, C,-C;haloalkoxy, C,-C,alkylthio, and mono- and di-(C;-
CjalkylaminoCy-Caalkyl;

R, and Ry, are independently hydrogen, halogen, amino, cyano, C,-Cealkyl, C;-Cghaloalkyl,
C-Csalkoxy, C;-Csalkylsulfonyl, mono- or di-(C,-Csalkyl)aminosulfonyl, (Cs-

Cycycloalkyl)aminocarbony! or a group of the formula:

yTND NQ
o , wherein represents a 4- to 7-membered, N-linked heterocycloalkyl;

R4 represents 0 substituents or one methyl substituent; and

Ryg is:

(a) -COQH, aminocarbonyl, imino, C,-Csalkoxycarbonyl or C,-Csalkanoyl;

(b) C,-Cealkyl, Cy-Cealkyl ether, C;-Cgalkoxy, C;-Cgalkylamino or mono- or di-(C,-
Cjalkyl)aminocarbonyl, each of which is substituted with from 1 to 4 substituents
independently chosen from:

(i) halogen, hydroxy, -COOH, cyano, amino and aminocarbonyl; and

(i) Ci-Cgalkoxy, C;-Cseycloalkyl, C;-Csalkylsulfonyl, C,-Cealkoxycarbonyl, C,-
C,alkanoyl, mono- and di-(C;-Csalkyl)amino, 4- to 7-membered heterocycles and
phenyl, each of which is substituted with from 0 to 4 substituents independently

chosen from halogen, C,-C,alkyl and C,-Cealkoxy; or

(¢) (Cs-Cseycloalkyl)aminocarbonyl or a group of the formula:

s NQ ND

o wherein represents a 4- to 7-membered, N-linked
heterocycloalkyl, each of which is substituted with from 0 to 4 substituents
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(c) groups that are taken together wwith a R to forma fused, optionally
substituted 5- to 7- nenbered carbocyclic or heterocyclic ring; such that
Rio is not hydroxy, am no or an unsubstituted group chosen fromCC, -
Coal kyl , C2-C6al kenyl, C2-C6al kynyl, G -C6al koxy, C2-C6al kyl ether,
C2- C6al kanoyl , C3- Cb6al kanone, G -C6hal oal kyl, C, -C6hal oal koxy, nono- or
i - (G - Coal kylipdpendentlyG;hosdab &bikk yhydidx§ 0rGOQOH,neyade, omino, aminocarbonyl, C,-

i
di - (C, - Coal kyl in fonyl, or di in car bony
| Each Qis i@ﬁ%gﬂeﬁggﬁﬁ'% Hhigs Sorp einy: 64(516%‘?6&11? %Mz‘ﬁﬁrpy&

i ndependent |y CathtarMnySEC(_aCRaﬂdmﬁm 010, @, alkna@rmin@ChmO)moncl =Y Ofi-(0;-C( =0 O,
S(O 111, N(R %%}% C(=NHN(R,), N(R)C(=0, N(R)C(=NH),
N(R)S(O,, §( )and NNS(O,,,R]1S(O,,,; wherein mis

i ndependently selected at each occurrence fromO, 1 and 2; and R, is

i ndependent | y 2gel ect esmpduné @€ Ralo e@urdirgne & 14k oimwhaeth thgetompindGBalileyl and
groups t e taken together with Ry to forman optionally substituted
4- to 7- rﬁﬁ‘%'ed het erocycl e; Each Ry is independently hydrogen,

G - Cghal oal kyl, Ci -CBal kyl, (C3-C8carbocycl epgo- C4al kyl, (4- to
7-member ed het erocycl e) CO- C4al kyl, or taken-tggether W|th R, to forma 4-
to 7- nmenbered heterocycle, wherein éach al&yls)tmcar bocycl e and
heterocycle is substituted with fgyomXTa gtituents independently
sel ected from hydroxy, hal ogen, am'ho, \cydno, nitro, oxo, - COON,

am nocar bonyl, C, -C6al kyl, C3-Cr/cy Pk |, C2-Cb6al kyl ether, C, -

C6al kanoyl, C, -C6al kyl sul fonyl, amingsul fonyl C, - Cgal koxy,

C, - Cgal kyl t hi o, mono- and di - (@]a- al kyl )am nocar bonyl, nono- and

i - (G -C6al kyl )am nosul fonyl, nono- Read di - (C, - Coal kyl )arri no and phenyl ;
such t hatyikid-s not hydrogen if Qis Coalkyl and Mis absent; Each R2
is: (a) independently chosen from (i) h ydr oxy, am no, cyano, haI ogen,
-COOH, & habevl omiyidy! onpyrimddneiclaaf wbefarswrswutedamthﬁ f(cinil Yt St@&aPWI

(C3-C8cyclo ) -
G - CBal kyl tﬁd%;%l‘aégg @?ﬁh kﬂ‘le”i‘ hagﬂ'“ c‘g?'l'@aa%g”nog C“Q%?I k@xér{ e Sony! |
C2- Coall kano?laowwalk&i% @Gé:hlk@worﬂa Cshadopdkoxgnd- ﬁaalkylthlo and mono- and di-(C,-

(G - Cgal kyl ¢ - to 7-menbered heterocycl e) Co- 4al kyl

C, - Coal kyl S%RYQQI%O@G ah<¥/| and d| (C, - Coal kyl ) am nosul fonyl, and nono-

and di - ((B,mal@%l)kryln)cammcmbzrlbrdwgén, halagdn, ghinpiyeity, i(Cs-Caalkydt CitChddalkyilt h from
0 to 4 substi puant s ently chosen dr oxy,
cyano, am ng by %%n car boﬁ‘klypsu'? 'nosu fon |, ((éc%akéﬁg osu!forPY @;3( t aken
t oget her wChyamlad]amnarbml brmgrarpmfdweffommdh 5- to 13-nenbered

car bocyclic or terocyclic group that is substituted with fromO to 3
substi tuents i ndep ndently hosen from hal ogen, oxo and Cl- C6al kyl; R3

i s sel ected
whereln represents a 4- to 7-membered, N-linked heterocycloalkyl;

R4 represents 0 substituents or one methyl substituent; and
Ry is:

(a) -COOH, aminocarbonyl, imino, C,-Cealkoxycarbonyl or C,-Cgalkanoyl;

(b) C-Cealkyl, Cy-Cealkyl ether, C,-Cealkoxy, C,-Cealkylamino or mono- or di-(C,-
Cjalkyl)aminocarbonyl, each of which is substituted with from 1 to 4 substituents
independently chosen from:

(i) halogen, hydroxy, -COOH, cyano, amino and aminocarbonyl; and

(i) C,-Cealkoxy, C;-Cseycloalkyl, C,-Cgalkylsulfonyl, C,-Cealkoxycarbonyl, C,-
C,alkanoyl, mono- and di-(C,-Csalkyl)amino, 4- to 7-membered heterocycles and
phenyl, each of which is substituted with from 0 to 4 substituents independently
chosen from halogen, C,-Cjalkyl and C;-Csalkoxy; or

(c) (C;s-Cgcycloalkyl)aminocarbonyl or a group of the formula:
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(1) hydrogen and hal ogen; (ii) C,-Cbal kyl, (C3-C8cycl oal kyl) C0-Czal kyl,

Ci - Cbhal oal kyl and phenyl Co- Czal kyl; and (iii) groups of the formula: R5
kINRs or WR7 wherein: L is Co-C6al kyl ene or C, -C6al kyl ene that is
taken together with R5, R6 or R7 to forma 4- to 7-nenbered heterocycle;
Wis O CO S, SOor S@2; R and R6 are: (a) independently chosen from
hydr ogen, G -G 2al , C2-Q 2al kenyl, (C3- Cgcycl oal kyl ) Co- Cgal kyl ,

C2- Coal kanoyl , CIN | kyl sul f opty phenyl Co- Cbal kyl, (4- to 7-nenbered
heterocycle)CD al Kyl and gr s/that are joined to L to form a 4- to
7-menber ed het er®cyci e; Woireilh) [ 6i néprasents opmda 40  {onerpeipdnhrisled

het er ocycl e; %Qrc&clbﬁkwyg&ﬂg@p which- 9 adktivkd @o%filokﬁpw substityents
(C3-Cscycl oal kyl) kyl - Cobal kanoyl, phenyl Co- Cbal kyl, (4- to

7- menber ed hetiedepengdent mm%ﬁpwﬁydwyac Bupyanpaaming, proinpeagbony, Cit o form
a 4- to 7-ne y AMee a [~
substituted QF?@EQ Q?R?&Qg %hﬁubétféﬁgg¥g Sﬂég%éﬁéeﬁ:Qﬁgkﬁﬁg%éﬂ ??on1 (D)
hal ogen, hydr deylkoxyrirhenyl,c fafiaalkangdOd,-Gatkanoglainfronypnd  roxw; andt dis(Cand
aninocarbonylmz%gg)&é G - Ceal kyl, (C3-C8cycl oal kyl ) Co- Czal kyl

G - Cbhal oal kyl éikoxy, G - C6al kanoyl, G - C6al koxycar bonyl ,

C2- Coal kanoyl am no, nono- and di-(C)- Cbal kyl)am noCo- C4al kyl ,

Ci C6al kyl sul f8nyl ,A porppundiercsald pecoding todw doy of daimad L4l Waigih thergpe-  and

(G - Ceal kyl ) am nocagbonyl Co- C4al kyl , phenyICo CAgl kyl and (4- to

7- nenbereﬂ\ygLé%ﬁcycl?B\ aIkyI each |ch q%ubstltuted Wi th

fromO to 4 dary(su s |tu n n ent| en from hal ogen,
Ikyﬂ% - C4al nd C - C4hal oal kyl ;

hydr oxy, a 7 0XO0, N C%%
and 167 R4 epresents fron10 2 substit entSrlndebendently chosen from
C -C3al kyl, C, -C3hal oal kyl and oxo. 27. A conpound of the fornula: Are

~ ~ I
Y=z 1 N-R3 %%.J' 'A compound of the formula:
Ara
Nz
R e A
NN X7 Rs
R1o L
A
1 .N
e

or a pharmaceutically acceptable salt thereof, wherein:
Ar; is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with from 0
to 4 substituents independently chosen from R;
X, Y and Z are independently CR, or N, such that exactly one of X, Y and Z is N;
K, J and F are independently N, CH or carbon substituted with a substituent represented by R,
or Ryg;
R, is independently chosen at each occurrence from hydrogen, halogen, C,-Cjalkyl, amino,
cyano and mono- or di-(C,-Cjalkyl)amino;
R, represents from 0 to 3 substituents independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula ~Q-M-R; and
(c) groups that are taken together with R to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula -Q-M-R,;

R, represents one substituent chosen from:

(a) nitro;
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R1 JkFzzz~( N R10t D K or a pharmaceutically acceptable salt thereof,
wherein: An is phenyl or a 6-nenbered aromati c heterocycle, each of which
is substituted with fromO to 4 substituents independently chosen from
R2; X, Y and Z are independently CR, or N, such that exactly one of X, Y
and Zis N, D, Kand J are independently N, CH or carbon substituted with
a substituent refnesaptddhdfprmBy-QM-Ri;andF is carbon substituted with a
substituent represented by R or R o; R, is i ndependently chosen at each

occurrence rom h amnm. no C no- or
di - (Cl- C4al C)lg OéPn tgat geénkepé%eesenitha }, or61 %/fluSeg %palgse%llytslﬂ%sﬁpugedas@goﬂo

i ndependent |y mehni&md cﬁrrbomchc ¢raheteheldigeing; cyano and nitro; (b) groups of
the formula -Q MRy; and (c) groups that are t aken toget her vvith RIOto

form a fused .5_ SL]LChzh n‘glo is noiﬂg&%é??r{qugﬁ% &h un sthtelfggérou?h/chos%r]1 T that is

substituted with osen'from
hal ogen, cy&gabkyl, rﬂztﬂ},ﬂkaﬂd Og-IGrann&hybf: -Cl;eﬂ!koﬁ(p,r(lm(,alkyl@tw# Ry .Cealkinoylf €pr esent s

For mil o @ MRS CepalrBUoe-EhaPokod: phebaHEREEHER R SR 1o form

a fused, opCiayaultynys whsibi dridi-e0 -Galkly GanfinostBodyE6@forabldiggecl i ¢ or

het erocyclicg ri r‘sg such that RIOis not hydroxy, am no or an

unsubst i t ut SRDBNFOAEYEh from C - Coal kyl, C2-Ceal kenyl, C2- C6al kynyl
C, - C6al koxy, Cz-Ceal kyl ether, C, -C6al kanoyl, C3- C6al kanone,

C, - C6hal aakckylis in&‘epe%hﬁy G&)lséﬁmtyn Cronptkyle@s; di - (C, - C6al kyl ) ami no, C -

CGaI kyI sul fonyl , m)no- -(C, - Ceal kyI ) am nosul fonyl or nono-

Co- Caal k aéﬁ&k Ll F a'y%éﬂ%fgﬁ%t i e Qshh %&d§§%2c§&'<¥?éﬁﬁée”czr=8m,
(ND(C(R_)O)C( -9, =S, MORO( G@)OW(I} ﬁ(C@‘NHm(Rz) RQHORNIR ) GERN)NNRBSIO) & 150 ..
wherein in ?gg)ﬁﬂé}é%%wﬁ[ﬁ&& E@%@é é‘ﬂreé‘t"(' gdéq}lﬁergﬁ'gﬁrsfgﬁgggtfe?% 0, 1 and 2:

and R, is i peepeidedlyy 13 2ehed, annde,@eeahermy@aédt@irmeacﬁroemreﬁtsédroagen
Cf - C8al kyl and groups that are tﬁgen togeth%é W th to form?I
optional Iy Melipies Gicfesatyland grpups Hahieidplsd ‘erst r%*y%w@forﬁawpwa I's

i ndependent Lypstit\@dl Q9@ -mehbéesdimdi@adyky! . G - Coal kyl ,
(C3- Cgcar bocycl e) CO- C4al kyl ,

Each Ry is independently hydrogen, C,-Cghaloalkyl, C,-Csalkyl, (C;-Cscarbocycle)Co-Csalkyi,
(4- to 7-membered heterocycle)Cy-Cjalkyl, or taken together with R, to form a 4- to 7-
membered heterocycle, wherein each alkyl, carbocycle and heterocycle is substituted with
from 0 to 4 substituents independently selected from hydroxy, halogen, amino, cyano,
nitro, oxo, -COOH, aminocarbonyl, C,-Cgalkyl, C;-C;cycloalkyl, C,-Cealkyl ether, C;-
Csalkanoyl, C,-Cealkylsulfonyl, aminosulfonyl, C;-Cgalkoxy, C,-Csalkylthio, mono- and
di-(C-Cgalkyl)aminocarbonyl, mono- and di-(C,-Csalkyl)aminosulfonyl, mono- and di-
(Ci-Cgalkyl)amino and phenyl; such that Ry is not hydrogen if Q is Coalkyl and M is

absent;

Each R; is:

(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Cealkyl, (C5-Cscycloalkyl)Co-
Cialkyl, C,-Cghaloalkyl, C,-Cealkoxy, C;-Cealkylthio, C,-Cealkyl ether, Cs-
Csalkanoyl, C,-Csalkoxycarbonyl, C,-Cgalkanoyloxy, Cs;-Csalkanone, mono- and di-
(C,-Cgalkyl)aminoCy-Cealkyl, (4- to 7-membered heterocycle)Co-Cjalkyl, C,-
Cealkylsulfonyl, mono- and di-(C-Csalkyl)aminosulfonyl, and mono- and di-(C,-

Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
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(4- to 7-nmenbered heterocycl e) CO- C4al kyl, or taken together with R to
forma 4- to 7- nmenbered heterocycle, wherein each al kyl, carbocycle and
het erocycle is substituted with fromO to 4 substituents independently
sel ected from hydroxy, hal ogen, am no, cyano, nitro, oxo, -COON,
am nocar bonyl, G -C6al kyl, C3-Crcycl oal kyl, C2-C6al kyl ether, G -
CC]6a| kaln(lzy: hCim@@ddléml)sLtllf)@ﬁyfromaﬁilﬂglfi,whry)mmyﬂ',, cﬁnogga&hrlkpxyminocarbon)g,

Cgal kyl t hi o 1- C6al kyl ) am nocar bony nono- an
di - (Cl- Coal kylﬂ?ﬁsﬂ'g%fixff‘gWﬁ &rﬁ’ﬁ’o‘” and di- (G -C(,al kyl)anino and
E heRle2 suc tb)ttzkkaﬁ tdgythers%uﬂoanl ehfyaalf]@g@rtb fotm Q fised Goml IgyrherabtgedMattdcycabsent ;
ac is: in endent chosen r ox am n ano,
hal ogen, - a'gete’%ﬁﬁ o%’ﬁ'i‘ﬂ‘ Hﬁij/fs S”E?tl“ft%ff g]f%&’ﬁz Rd%g ryW‘i’e“tS 'ngp(a‘i“flj‘“y
Ci - C6al kyl, ( GhodeREal RBgkY bxCard G4ahlkyll , Ci - Céhal oal kyl, Cl1- Cgal koxy,

G - Coal kyl t hi 83? C, - Coal kyl ether, C - Cb6al kanoyl, G - CBal koxycar bonyl ,
C2- Csal kalf‘l‘dwe {pd fiem: caal kanone mono- and di -
(G - Cgal kyl 1,@@01@@93@6@[&@, - to 7-nmenbered heterocycl e) Co- CAal kyl ,

C - Co6al kyl sul fonyl, nono- and éO Céal kyl ) ami nosul f onyl , and nono-
and di - (Cl- 0@65\1%”9)'46%31%@&!%%)@9@0- @%&t‘h%?ehﬂhﬁ'&h‘ and plgityKioiCalkdcengi t h fr om

0 to 4 substiif 4emsSf tkfslgReAdent |y chosen from hal ogen, hydroxy, cyano,
am no, am nocarbonyl, am nosul fonyl, -COOH and oxo; or (b) taken
together with an adj acen1R5R2 to forma fused 5- to 13-nenbered
carbocyclic or het esﬂgep‘c iC group(yp,aW hs substituted with fromO to 3
substituents i ndependentl chhosen f al ogen, oxo and Cl-C6al kyl; R,
is selected frg o 1) hydrogen and hal ogen; (ii) Cl-C6al kyl,

(C3- Cgcycl oal ky - Coal kyl, C1-C6hal oal kyl and phenyl Co- Coal kyl ; and
(iii) groups dfistdaecilbylenel caCi-TedkyRGe thas js thieb tagethvy Wih RuMe peRnto form &

Co- Coal kyl ene or K is taken together with R5, R6 or R7
to forma 4- to CE n%beyegerh%f cg% cle;, Wis O CO S, SOor 52; R5
and R6 are: (ay ns@d@(pesmé)nrlsybz,chosen from hydrogen, Cl-C2al kyl,

C2- G 2al kenyl (C?R C%cycl oal kyl ) Co- 4al kyl , C2- C6al kanoyl ,

Ci - Coal kyl sul f% , éﬁ enyl Cn- Ceal kyl, (4- to 7-nmenbered

het er ocycl e) Co- Ceal kyépeadratlgr diagea frbat hgdregeh 0iethatkgl, LCL-0, dlilenyl, @:4- to

/-menbered heterocycl & O &0yl VAL Sy T VB Astsuttody it SrarS S Sy 1.

het er ocycl e; and
(4- to 7-membered heterocycle)Co-Cealkyl and groups that are joined to L to form

a 4- to 7-membered heterocycle; or
(b) joined to form a 4- to 12-membered heterocycle; and
R; is hydrogen, C;-Cpalkyl, C,-Cjalkenyl, (C;-Cscycloalkyl)Co-C,alkyl, C,-
Csalkanoyl, phenylCo-Cealkyl, (4- to 7-membered heterocycle)Co-Coalkyl or a
group that is joined to L to form a 4- to 7-membered heterocycle;
wherein each of (ii) and (iii) is substituted with from 0 to 4 substituents independently
chosen from:
(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and
(2) C,-Cgalkyl, (C;-Cgeycloalkyl)Co-Cialkyl, C;-Cghaloalkyl, C,-Cgalkoxy, C,-
Csalkanoyl, C,-Csalkoxycarbonyl, C,-Cealkanoylamino, mono- and di-(C;-
Cealkyl)aminoCy-Cjalkyl, C,-Cealkylsulfonyl, mono- and di-(C;-
Cealkylaminosulfonyl, mono- and di-(C,-Csalkyl)aminocarbonylCy-Cjalkyl,
phenylCo-Cjalkyl and (4- to 7-membered heterocycle)Co-Cjalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Cjalkyl, C;-Csalkoxy and C;-
Cshaloalkyl; and
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R7 is hydrogen, G -G 2al kyl, C2-G 2al kenyl, (C3-C8cycl oal kyl) Co- Cgal kyl ,
C2- Co6al kanoyl, phenyl Cn-C6al kyl, (4- to 7-nenbered

het er ocycl e) Cg- C6al kyl or a group that is joined to L to forma 4- to
7- menbered heterocycle; wherein each of (ii) and (iii) is substituted
with fromO to 4 substituents independently chosen from (1) hal ogen,
hydr oxy, Represents fidmo) to-XKubkituears indepeddemyydhosed X@m Qj-CJalkyRIOG-C;haloalkyl
aninocarbonél'and (2) G -Ceal kyl, (C3-Cgcycl oal kyl) Co- Cgal kyl

G - Cohal oal R4 9*°Gi - Csal koxy, G - Cbal kanoyl, G - Osal koxycar bonyl

C2- Cal kanoyl am no, nono- and di-(C - Co6al kyl )am noCn- C4al kyl ,

Cl- Coal kyl sul fanyl , A sengundetthelfora@h:- Cb6al kyl ) am nosul fonyl, nono- and
di - (C1- C6al kyl ) am nocar bonyl CO- C4al kyl, phenyl Cn- C4al kyl and (4- to
7- menber ed heterocycl e) - C4al kyl, each p?&ﬁhich is substituted with
fromO to 4 secondary substituent sRindep ndgntly chosen from hal ogen

hydr oxy, cyano, oxo, imno, G -C4al ~NCixA koxy and G - C4hal oal kyl ;

and R4 represents fromO to 2 §UQ§ti uents i ndependently chosen from

G - Cgal kyl, G - C3hal oal kyl andjbiﬁf 8. A compound or salt according to
any one of claims 1, 26 or 27wWhetin the conpound exhibits no
det ect abl e agoni st activity in ankin vitro assay of capsaicin receptor
agoni sm air aphgréoacatitaiigtateptablit saah@eafneheegatal to the 1 C50. 170 29. A

met hod fo

reducin al ci,.um conduct ance of cel l.ylar .capsai cin receptor,
Conpr i si i SMERL T R e TRERY ARRap et o edpQlarishi® ruElBEE Y hitem Gy
Iﬁast one Pﬁfﬁlpflibﬁduen&awdegigm'élh@lcﬁl@d’eg‘lﬂbﬂni[}gAre Rg Y NILI  Arj hN olr a
pnar mace tica aCCGpt e alt_thereof, ereln, i S eny or a
6- menber 2’8 ’gi‘ P IdprendendX ¢ xéfNeSaE‘ht%Btrex?rWé’He ?'gk’ ‘ﬁ?ﬁdtz Bdted with Rio
and with Hrioandi bQ ifdepenasitiyiNIETH $r tbeRRABARAEd Vitls hesBntubltQ8PrEentedy | S

phenyl or a _6-nenbered aromatic heterocycle, each of which is substituted
with fromORiPoRi4 substituents i ndependently chosen fromR2; X, Y and Z

are i ndepeRdaBbd dibSeite®@withNa sibdGillent Rptes@fed9IGbrRPe of X, Y and Zis N R
i s independent]y chosen at each occurrence fron1hé$rogen, hal ogen,

C, - C4al kylf 's dpfieprgdenty rapsn herchorsrreasidT o hdpseeabalogsh) Gt byl BaER R i s
i ndependent Lyan6 hRF@ond bRML(C,-CRIKyNahRGeNn, cyano and nitro;

R, represents from 0 to 3 substituents independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula -Q-M-R; and
(c) groups that are taken together with R, to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula —-Q-M-R,;

R, represents one substituent chosen from:
(a) nitro;
(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with a R, to form a fused, optionally substituted 5- to 7-

membered carbocyclic or heterocyclic ring;

such that Ry is not hydroxy, amino or an unsubstituted group chosen from C,-
Cealkyl, C,-Cealkenyl, C,-Cgalkynyl, C,-Cealkoxy, C,-Cealkyl ether, C,-Csalkanoyl, Cs-
Cealkanone, C,-Cghaloalkyl, C,-Cghaloalkoxy, mono- or di-(C;-Cgalkyl)amino, C;-
Cealkylsulfonyl, mono- or di-(C;-Csalkyl)aminosulfonyl or mono- or di-(C;-

Csalkyl)aminocarbonyl;
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(b) groups of the formula -Q MRy; and (c) groups that are taken together
wth RIOto forma fused 5- to 7-nenbered carbocyclic or heterocyclic
ring that is substituted with fromO to 4 substituents independently
chosen from hal ogen, cyano, nitro and groups of the formula -QMRy.; RO
represents one substituent chosen from (a) nitro; (b) groups of the
formul a -B2IRR indepamtintiycdhospmdiopsCi-Gatkyene t aken together with a
substituent represented by R to forma fused, opti onal Iy substituted 5-

to 7-memjer e IS%H?p%ﬁé(e% l%&lbs‘é’nﬁt oh§etle% 9?96%'(')% o ey (é?)@cgﬂ:(ﬁopé not

hydr oxy, am no group cho
Cc2- CGaI kenyS(O).QN(EﬁaC(l?Q)MRz) C(‘N%)M(RD)MRZ)C?%H(RQQ( HHDléf(Rz)S@).QGaI kanoyl ,

Cci:is- Geal kang@)N )a%k@%ﬁé@ Coi cl;glmal' 8a|i1c}éﬁxn}4éntln%glecteaoateach

- (C, - Coal “§u
- (C, - Coal oehirawe fromwl T emyl; amd Rmmdepeodendy sqléSred @back yedurryramfiomnocar bony

di

| ; Each is ind tl h 171 Mi
oo Py SRERELGR ot ERPBE o st SENE By oI & oy
S(O1,,, N Ribjjtu€f FQoNCRepber&eNrdMIR ), N(R) (=0, MR _)C( =NH),
NR)S(O S(ONR and NNS(O,,,R]1S(O,,; wherein mis i ndependently

sel ected at, gach e fr - an e tly

Sol ot od Bh BoR hasba iR ARRE et A e bTnh - CerSBLG Ry e iR ta: na
are Lglkendtﬁlgeihmémwlréd?hd&rodﬁde)‘@mlﬁﬂ d(;pzildeﬁ)fh@éth?,f wnfhtmsds fdrtaetdtoA~ t o

7-me ere et 0 cle: Eac R7 S, | hdependgent

G Tehnal oa RSB p s e ity daeach a1k b EOper o taa pteRy R S spiuted it

t7 m;rrberrerg hageﬁ@?ywsﬁhaf& indepekdehtly Qlecfeﬁlﬁﬁlﬁ\ khrylangey,hnelggw bhink, cyElQ) forma 4-
0 - e ere e cle, er | N _eac al Ky ocC

het er ocycl e"fe Qé‘ﬂbgﬁot%ta@dmﬁ? iy Fﬂgﬁﬁ”@"’t% Cﬂ%“éﬂ?ﬁ‘ty{ &%ﬁ@%ﬁﬂ’eﬁéndent ly

sel ect ed frgmm@n @ﬂ;coalhfﬂlstﬂﬂ)ﬂﬂ; arﬂ.ﬁwaqonﬁmmgalko@l C[QSaII@K@lo de
am nocar bon Cl- Coal C3cycl oal et her,

Ceal kanoy! , g‘(ﬁci é@é‘fWWWWWI ‘“Oa?n*ﬁééu (gléfmég}kyl)aejmoeﬂngbwno and i

Ci C8al kyl t [, %l Pdid phétiyt; Gheh-thRR| ko) AR TYdikyl BRNM-is and
- (C1- Ceal tl;@yll )Zﬁ?mb for?yl d nono- and |W%&c06d; | kyl )am no lan phenyl ;

such t hat R?bSF'g not hydrogen if Qis Caalkyl and Mis absent; Each R,
is: (a) independently chosen from (i) hydroxy, am no, cyano, hal ogen,
-COON, agmmesigl fonyl, nitro and am nocarbonyl; and (ii) Cl-C6alkyl,

(C3-C8cycl oal kyl ) CO- C4a| kyl, G -C6hal oal kyl CI C6al kox
G - CBal kyl t ) o!ndgendsgay kghosen Harm - hydmayk A8 | cxane, C@&%B@ky&é?%nyl ,

C2- Coal kanoy! ox¥nosGfm %lltKﬁMnﬁmn&Q%nylaQﬁjd @II) Cl Csalkyl, (C;-Cscycloalkyl)Co-
(G -C8al kyl )am noCO

het er ocycl oal KyHRaO S riky IOy C. s S, mmallyta ether, Co-
di - (C1- Coal kyld 3@1%91? @l @ﬂ%xyca@%yﬂ@}@gall@aﬂgylgiy: tgc;alkanone, mono- and di-
(C,-Cgalkyl)aminoCo-Cgalkyl, (4- to 7-membered heterocycle)Co-Cialkyl, C;-
Cealkylsulfonyl, mono- and di-(C-Csalkyl)aminosulfonyl, and mono- and di-(C;-
Cealkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or
(b) taken together with an adjacent R, to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents indépendently
chosen from halogen, oxo and C,-Csalkyl;
R; is selected from:
(i) hydrogen and halogen;
(ii) C;-Cealkyl, (Cs-Cgeycloalkyl)Co-Cralkyl, Ci-Cshaloalkyl and phenylCo-C,alkyl; and

(1i1) groups of the formula:
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C6al kyl ) am nocar bonyl , each of which is substituted wwth fromO to 4
substituents independently chosen from hal ogen, hydroxy, cyano, am no,
am nocar bonyl, am nosul fonyl, -COOH and oxo; or (b) taken together wth
an adjacent R, to forma fused 5- to 13-nmenbered carbocyclic or

het erocyclic group that is substituted with fromO to 3 substituents

i ndependently chosen fr@8g hal ogen, oxo and G -C6alkyl; R3 is selected
from (i) hydrogegcgm(ﬁ/hgl ogen; (iig} G- C6al kyl,

(C3-Cgcycl oal kyl) al IBdl , Gi1- C6faloal Ryl and phenyl CO Caal kyl ; and
(iii) groups of the formula: RS AL NR6 or rcL" WR / 7 wherein: 172 L
i s Co- Coal kyl él§™§F Cl1- Ceal kyl ene that is taken together with R5, R6 or
R7 to forma 4y d,@lkBiERe R NBLIEE afY Bltken WobtheOyitH, Roor IB@ &rmA2; RS
and R6 are: (a) independently chosen from hydrogen, G -G zal kyl,

C2- C12al kenyl , (€30 ToseRhereddRRICYeH- C4al kyl , C2- Coal kanoyl |

G - Coal kyl sul fynyd,corerylL-ocbal kyl,  (4- to 7-nmenbered

het er ocycl e) Co- C6al kyl and groups that are joined to L to form a 4- to
7- mermber ed hetRerddfietre: or (b) joined to forma 4- to 12-nenbered

het er ocycl e; and R7:.i Bl A , el .
(C3-C8cycl oal kyl Sa&mb gf%q{lfg%giengégﬁkgﬁgé}ﬁ’ C%ﬁ%k g-dégg%(]keln,yl’((gf to

7- menber ed het er QW@lP@bﬁxﬁé@@!kﬂyICz@malb?no)dr salkydgulforyl; @hmé?ot%alkyl{ o form
a 4- to 7-nmenber X i i f b i) 1o

Substi tut ed wi thCTEor g pe e R R A Boubiht o ke o (1)
hal ogen, hydr oxya4ami’rmagmbgyedrhgteroc@@®er ani nosul f onyl, oxo, nitro and

am nocar bonyl ; apg.(: b - | kyis, - | _ ) Co- C2al kyl ,

Gi - C6hal oal kyi | i alt%)i')%?‘ac -lz&é@aeﬁﬁ‘é?é?“%%é% koxycar bonyl |

C, - C6al kanoyl| dhi o, hydmgen, &n€dikyl Go,-Chgledniely | JGrisaoGrikgh&l-kKydlkyl, Cs-

G - Coal kyl sul f onyl 0- (O | k ' I 1 - and

di - (C1- Cbal kyl ) agiikel r’b@ﬁﬁﬁg&gﬂlgﬁ?k% gap%ée{‘kngﬁ%@ﬁ%ﬁly&'wgﬁﬂ@}? %0

7-nenber ed het er goygthed) iCpicdad kyd foreadhroGfmantiecdd heiesocgalst i tuted with

hydroxy. cy3RBenaxg: ¥ G AS: Ul BB LR PE P H Ly BTk PperRhRAC
chosen from:

(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and
(2) C,-Cealkyl, (C;-Cgeycloalkyl)Co-Cralkyl, C,-Cghaloalkyl, C,-Csalkoxy, C;-
Cealkanoyl, C,-Csalkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C;-
Cealkyl)aminoCy-Cjalkyl, C,-Cealkylsulfonyl, mono- and di-(C,-
Cealkyl)aminosulfonyl, mono- and di-(C;-Cealkyl)aminocarbonylCo-Cjalkyl,
phenylCy-Cjalkyl and (4- to 7-membered heterocycle)Co-Cjalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Cjalkyl, C;-Cjalkoxy and C;-
Cshaloalkyl; and
R4 represents from 0 to 2 substituents independently chosen from C;-Cjalkyl, C;-C;haloalkyl

and oxo.

28. A compound or salt according to any one of claims 1, 26 or 27, wherein the
compound exhibits no detectable agonist activity in an in vitro assay of capsaicin receptor

agonism at a concentration of compound equal to the 1Cs,.
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C4hal oal kyl ; and R4 represents fromO to 2 substituents independently
chosen from G - C3al kyl, G -C3hal oal kyl and oxo; and thereby reducing
cal ci um conduct ance of the capsaicin receptor. 30. A nmethod according to
claim 29, wherein the conpound is a conpound of the fornula: Art Rg Y
\"NN~x)IR3 Rho Nom J'F Rl K D or a pharmaceutically acceptable salt

t hereof , whereon: A héBodfe k@cﬁu@&@&lunﬂéon&ucﬁmﬁeBbel’cel(lixlﬁl’cﬁﬁﬁtcﬁrcreceptor
heterocycle .each of which is substituted with fro to 4 substituents
i ndependeCHt“PS}S‘%B%%‘f“P% BrfckExpressing %ﬁ%PsaZC‘arf%C‘fPtﬁHé”bg]r?ééﬁ’ﬂ grecgRmpgindy such
that at liasgtedamafa: X, Y and Zis N, D, K J and F are independently N,
CH or carbon substituted with a substlt%ent represented by R, or R o;
I't, is independently chosen at each oc %Frence from hydr ogen, hal ogen,
C, -C4al kyl, am no, cyano and nono- orydrz(C, - C4al kyl )am no; R,
represents fromO to 3 substituerf(s.i r)lﬂegl-;ndently chosen from (a)

hal ogen, cyano and nitro; (b) groy sNof Xthéfornula -Q M Ry; and (c)
groups that are taken together )I_QAMO to forma fused 5- to 7-nenbered
carbocyclic or heterocyclic rifg that is substituted with fromO to 4

substituents iJndgpemaentitayly aéopamasditrtimdialieeen, cyano, nitro and groups
of the formula -Q MRy; R 0 represents one substituent chosen from (a)

groups of the formula - Q M RY; and (b) gr oups tgat are taken together
with a RAM & R%thoaafﬁa@@aberwp%%ﬁaq heferacypie Gach ployyhish i gybstitutpdh iy

car bocycl i Caffwihefksh OQd’ﬁldetntﬁénEande%HﬂBntt Qﬁbseﬁ'ﬁ@m‘l‘é not hydroxy, amno or
an unsubstituted group chosen fromC C\é6 - Coal kenyl

C2- Coal kyMyis phenyl eipnt-Rigmperedaromati h@WOCéf'ﬁéﬁch @ﬂhmaf RUBBIEYted Weth from 0
CGal kanone, tonuGaQ#ﬁ?éan@rlldé}{éndeu@y c%&@@h@ﬁlﬁoxy, nmono- or

-(C, -Coeal kyl )am no, C Kyl sul fonyl’, nono- or

d| ( C, - coalYksnd)Zaae H@SR?W@H)] pR@Pf %H@lth@rat lgast o, of X8Rl iy Hiri nocar bonyl ;
ndependesit Ty abagt aro R g A ER B B T o -0

cyano and mono- and di-(C,-Csalkyl)amino;

Each R, is independently chosen from:

(a) halogen, cyano and nitro;

(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with R to form a fused 5- to 7-membered carbocyclic

or heterocyclic ring that is substituted with from O to 4 substituents independently

chosen from halogen, cyano, nitro and groups of the formula -Q-M-R,;

R, represents one substituent chosen from:
(a) nitro;
(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with a substituent represented by R, to form a fused,

optionally substituted 5- to 7-membered carbocyclic or heterocyclic ring;

such that Ry is not hydroxy, amino or an unsubstituted group chosen from C;-
Cealkyl, C;-Cgalkenyl, C,-Cealkynyl, C,-Csalkoxy, C,-Cealkyl ether, C,-Cgalkanoyl, Cs-
Csalkanone, C,-Cghaloalkyl, C;-Cghaloalkoxy, mono- or di-(C,-Csalkyl)amino, C;-
Cealkylsulfonyl, mono- or di-(C,-Csalkyl)aminosulfonyl or mono- or di-(C-

Csalkyl)aminocarbonyl,

Each Q is independently chosen from Cy-Cyalkylene;
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S(O,,,, N(R), (=0NR ), C=NHNR), NR)C=0, NR)C=NH),
NR)S(O,,,, S(O,,,NR) and NS(O,,,R]S(O,,,; wherein mis

i ndependently sel ected at each occurrence fromO, 1 and 2; and R, is

i ndependently sel ected at each occurrence from hydrogen, C, -Cgal kyl and
groups that are taken together with Ry to forman optionally substituted
4- to 7- reaoibkriethdeehdindy yiskd;or sudteddiom &, C(=0§ QQtdep ey, DyCEmin.ogen,

(o o 7° merbok e GOSN ST RUE N ook MR BB B R
forma 4- tS(O'/}mm(iRr;r)bﬁﬂMSG@LEHS]ZO){TQbv@eremerselidap@laahlyablkcyéd ateadhbocycl e and
het erocycle is sub t|tu tituents |nd(13rp())endently

ub
ol et on f BT Yok HarOBeh MmN RS o +eE Pisorreits.
amhnoc ar bo HWdrogaﬁﬂG]C[S;hlkf/lQﬁ&' grlouﬁal rhatlefﬁahl&ly Itqgetﬁar\mﬂlyyckxb wlnkayslopu&zﬂﬁal kyI
et her Cba sul f ony G - Cgal koxy,
CI Cghydrox?@FtKWC? “do. 7@&?%}7%660°y%n0- and
- (G -Coeal kyl ) am nocar bonyl, nono- and di- (G -C6al kyl )am nosul fonyl ,

rmno- and:agh R( @L@@@H&wy)fﬁﬂrﬂog&,, cCcsha(sémylk@pcyall@m(apcsoamdcﬁb@@wmlkwch
that Ry is not hydroge }5 sen% Each R2 is: (a)
i ndependent {4 tochaslaherfvc} '&‘ﬁﬁirmyy'e}ﬁy&aﬁw Oré%hewget vamt? RaAafosgen; o lcooH,

am nosul f onybmbédtbd me@er@dydneamem&@@arcb@myll carGRGe1€ Add)hefekoc @Islgmksmuted with
(C3-Cgcycl oal ky)) Co- C4al kyl, G - Cehal oal kyl , G -C6al k

Gi - Coal kyl t P % 1€5 Sibsiury indepsedentiyselected SpmdwerpKy. heiog@s@m%)@ye@ﬁ bonyl ,

C2- Cbal kanoykgxk -@%cﬁlﬁ%hm@é}%l 1k r@l@,b loalkyl, C,-Csalkyl ether, C
(C1- Cgal kyl )larm n8Co Coal 4 @J@% iy ﬁzoﬁeg’eréc 6%:Iye)eCIe)r Coal kyl ,

G - C6al kyl SeslkpoenIC: %hﬂsul@nﬂl mmmiforaéseﬂ @W%tm ﬁo@d‘i'ﬂb’ﬁh‘w mongnandmpno-
and di- (G - dl%?bk»{iy)l)%ﬁ‘{'ma@é‘f%w%ho Aaahic M@lﬁmﬁo%ul%h?ﬁwowtaﬁ@'dwth from

0 to 4 substituents ' independéntly chosen from hal ogen; hydroxy, cyano,
am no, ami ntodtsisyiiamino andiphenyiilsacbrilat R, isoorhydeagen Bdis Cortkyl Byd Maken

toget her w g, AN adj acent R2 to forma fused 5- to 13-nenbered
carbocyclic or " heterocyclic group that is substituted with fromO to 3
substituents independently chosen from hal ogen, oxo and Cl-C6al kyl; R3
is sel ecthadhRriom (i) hydrogen and hal ogen (ii) Cl-Cealkyl,

(G ooyl o p@a el Hiken o R RRKSY! il PREAY Rl togonand
Co- Coal kyl ene aonno@ﬂf(@@kalnktyd srdeartnhatarhosylt alnbhl)t(bdéstaltkelr (Gi-Cloyd@BulkyiR€oor R7
to forma 4- & o - menp&rRdLNEt BLEGNELS: ¢ -Calkylthio, Ci-Calkyl ether, Cs-
Csalkanoyl, C,-Cgalkoxycarbonyl, C,-Cgalkanoyloxy, C;-Csalkanone, mono- and di-
(C-Csalkyl)aminoCg-Cealkyl, (4- to 7-membered heterocycloalkyl)Co-Csalkyl, C,-
Csalkylsulfonyl, mono- and di-(C,-Cgalkyl)aminosulfonyl, and mono- and di-(C,-
Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or
(b) taken together with an adjacent R, to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C,-Cealkyl;
R; is selected from:
(i) hydrogen and halogen;
(ii) C;-Cealkyl, (C3-Cgeycloalkyl)Co-Cralkyl, C,-Cghaloalkyl and phenylCqy-C,alkyl; and
(iii) groups of the formula:
/R5

(JJ"L/N\RB (J‘S.L/W\R

or 7

wherein:
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Wis O CO S, SOor SO2; R5 and R6 are: (a) independently chosen from
hydr ogen, G -G 2al kyl, C2-C 2al kenyl, (C3- Cgcycl oal kyl ) Co- Coal kyl ,

C2- C6al kanoyl , Cl1-C6al kyl sul fonyl, phenyl Co-Coal kyl, (4- to 7-nenbered
het er ocycl e) Co- C6al kyl and groups that are joined to L to form a 4- to
7- menbered heterocycle; or (b)joined to forma 4- to 12-nenbered

het erocycl e; dnd CyL{BkyRheios Chrgerllodean thaCs-tdkie 2 slgktyier, witi2R LCR2er Roaofdrm a

(C3- Cgcycl oal kyl CAal k al kanoyl , phenyl Co- Céal kyl, (4- to

7- menber ed het er%%&"éﬁ'%*&é‘aﬁei?qugr a group that is joined to L to form
a 4- to 7- rrenbrénse(d et RO0ey8Dg; wherein each of (ii) and (iii) is
substituted w 5[{om O to 4 substituents independently chosen from (1)
hal ogen, hydr >€an ati Ro, cyano, -COON, am nosul fonyl, oxo, nitro and

am nocar bonyl ; a(moi in@pefdetibyal dhyden (r&8- Kgieopeh,08), I@yzhu@o Q2@ dhdnyl, (Cs-

C, - C6hal oal kyI : | kanqy I

C2- C6al kanoyl ani f?%?y gﬁﬂ‘ﬁl‘r‘/g%é}‘lﬂgﬂi calkapgyl] @1%%%%?&)‘/({&%“%&%{&*"@"

C Ceal kyI sul f ong to mﬁmber&ﬂﬁktdbcy(:@co-@ajrllﬁydi y@d0pstha dhefjoinyd to noam and

-(C, -Co6al kyl )am no are(%néggo C4al kyl phenyl Co- C4al kyl and (4- to

7 rrenbered het er B¢y8I'dY ﬁ?gﬂcyc‘f‘eaﬁh of which is substituted with

Lrgm O0to 4 Secoﬂﬂﬁﬂ%dwmfh'até“gmmém%a%&%@%dy aﬁchosencf rom hal Faeln
ydroxy, cyanq, 0xo0, .imno a al koxy - 0 y
and R4 represdiit & fdimeent & 5. dhit Frtertan niferfeh Y{)C@Eé@aﬁ‘

G -Caal kyl, C - Cihaheal kehyland, 4310 7%%&@%&&&951@)@}@@1 IQJ|r3a| m 29,

Wnerelnthe conpound i's a, conmpoun o the fornula: Are RipFN
R1L N or a phar mag@uR Yhé‘dHW“eé&:Ieﬁ’cf&B‘l‘ @ 4stq|/tmerhsred dipteragkds e| n Ar2 is

phenyl or awﬁergﬁ@a{mu%mayfgsb&tl@&e@c\m ﬁ@m@a@h; @fostwwn%hnae%e@um@tl tuted
with fromO to 4 substituents independently chosen fromR2; X nd Z

are i ndepend®s®IfPNCR or N, such that at |east one of X Y and Z |_s N, K,
J and F are Irw)emgllag&ntﬂyﬁrdwy, G GHDPOROBIDSEhibhufngM o, 2nRlbad t uent

represented b
ammocarbonyl and

(2) C)-Cgalkyl, (C;-Cgeycloalkyl)Co-Cralkyl, C,-Cghaloalkyl, C,-Csalkoxy, C,-
Csalkanoyl, C,-Csalkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C;-
Cealkyl)aminoCy-Cjalkyl, C;-Cgalkylsulfonyl, mono- and di-(C,-
Csalkyl)aminosulfonyl, mono- and di-(C;-Csalkyl)aminocarbonylCo-Cjalkyl,
phenylCo-Cjalkyl and (4- to 7-membered heterocycle)Cq-Cyalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Cjalkyl, C,-Csalkoxy and C;-
C,haloalkyl; and

R, represents from 0 to 2 substituents independently chosen from C,;-Csalkyl, C,-Cshaloalkyl
and oxo;

and thereby reducing calcium conductance of the capsaicin receptor.

30. A method according to claim 29, wherein the compound is a compound of the
formula:

or a pharmaceutically acceptable salt thereof, wherein:
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R, is independently chosen at each occurrence from hydrogen, hal ogen,
Cl- G4al kyl, am no, cyano and nono- or di-(C, -C4al kyl )am no; R
represents fromO to 3 substituents independently chosen from (a)

hal ogen, cyano and nitro; (b) groups of the forrmula-MRy; and 176 (c)
groups that are taken together with RI, to forma fused 5- to 7-nenbered
car bocyclArgis pdaenyhe:taedr-membérbd:arbinm@ ltehaatcyéls, eschoftwhidhtieshibwtittitad tvitbfro@ 0t 0 4

substi tuents 4 n%ef\%te% C{?%d?r@@ %58?1 rgm hal ogen, cyano, nitro and groups

of the forntla e substituent chosen from (a)
nitro; (B, Yanduse ollefehdentlp CRUbEN,s@@H\hiRaf lea;mdne(of)x graad@ss Nhat are taken
t oget her

nenber ed ci# ES%@@%”%P“‘H@F&%@&’ 08%5? h‘%Statgtﬁ%h"tF I%)g‘ﬁbsfﬁuf)'%???ﬁf)'%tgdn{ﬂjr oxy,

am no or anRumrsRifgstituted group chosen from G - Cbal kyl, C2-C6al kenyl ,

C2- Ceal kynyl, G - | koxy, C7-C6al k et he | kanQy
CGaI kanong,'s tﬂdﬂéé%%ﬂwﬁ%%ﬁ‘ at gach eapF Wﬁlfw&f}yd’%ﬁg‘% gk é4a'k§%33m'“°
i 281 %a: Ey\élhbamlﬁ@xo l@icch @@Jahd/l)&ﬂﬂnf)on)" mono- (():g | kyl Y ari bon]
al kyl )am _nosul f o no- - al kyl ) am nocar bonyl ;
Each Q i SuirrepEn R 36“?5@@?1’”? ﬁrgg‘?ﬂe@? %OWI Each Mis
i ndependent taleﬂ@g&ﬂrﬂyaMalﬁfhﬁtﬂ)Ct ed from0, C(=0), 0X(=0), (=0 O, O (=0)0,

S(O,,,, N(R) R), N(R O, N(R)C(=NH),
NER))S(O)m((b)S(OE‘))’SOf“) f(F@'UU'%rrf&C&hﬁs(a ,,?Rz](S(0gC(\Ah)erei§1 m)lcg K

i ndependent {y gﬁ)@%ﬁtﬁﬁt% @ken@88dmer Q4R W[ B85 4 11980 fQ:to i—nﬁb’ﬂﬂ;e%d c@rB@lcyEiac i's
i ndependently sel ected at each occurrence from gt| - Cbal kyl and
I

groups that are hetgresyrlic getthars wostifuiey with frasm ﬁht&r‘i Scyb%t Wi 'P«;ﬂperyelﬁéa/u t ut ed

4- 10 7- rrerfbercﬁgseh%mﬁ@geﬂ 8yanE-aftho 47d grcup é&qﬁ@%ﬂﬁﬁﬁllbmfwdr ogen,
Cl1- C3hal oal kyl, C, - ( C3- C8car bocycl e) C0- Aal kyl , - to

7- menber o Wé'teéfrﬂtﬁ@yéﬂé’);f@éel@ws%yﬁmm or taken together with R to forma 4-
to 7- nenbered heterocycle, wherein each al kyl, carbocycle and

heterocycle is sy 5’%?0&1{)%@%&94&%—&5\@@ Qudo 4 substi t uent s i ndependent |y
sel ected from hydroxy, hal ogen, am no, cyano, nitro, oxo, -COOH,

am nocar bon%/ G - Coal kyl, C3-C, cycl oal kyl, C, -Cbal kyl ether, Cr-
Coal kanoy! , (hgigrogpathityiresiaken segpiher with mBstalférava fusedcoptiogallyicabsyituted 5- to 7-

O‘ C8all kylthlq]q FRRAcaBB clidd e fliky! ) am nocar bonyl, nmono- and
- (C1- Coal kyl )ém nosul C;/ Hrrghoggq ”ﬁg di - (G -Ceal kyl )am no and phenyl ;

such that R, is not hydrogen if Qis Coalkyl and Mis absent; Each R2

is: (a) i ndependeishthat Rhdssnonhydrewy mio pyarissupstitates eoup ehoserofrom&i-ogen,

(gsogc\lzécycl anaw:l CO'@’JdkenQI o2 A0y PO _BARALP XN alkARthef, I, o SHanGRAEKY T S
CGaIkanone C,-Cghaloalkyl, C;-Cghaloalkoxy, mono- or di-(C,-Cgalkyl)amino, C;-
Csalkylsulfonyl, mono- or di-(C,-Cealkyl)aminosulfony! or mono- or di-(C;-

Csalkyl)aminocarbonyl;
Each Q is independently chosen from Co-Cjalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0O, O-C(=0)O,
S(O)u, N(R;), C(=OIN(R,), CENHIN(R,), N(R,)C(=0), N(R,)C(=NH), N(R;)S(O),
S(0)nN(R,) and N[S(O),,R,1S(O),,; wherein m is independently selected at each
occurrence from 0, 1 and 2; and R, is independently selected at each occurrence from
hydrogen, C,-Csalkyl and groups that are taken together with R, to form an optionally

substituted 4- to 7-membered heterocycle; and

Each R, is independently hydrogen, C;-Cshaloalkyl, C;-Csalkyl, C,-Csalkenyl, (Cs-
Cscarbocycle)Co-Caalkyl, (4- to 7-membered heterocycle)Cy-Cialkyl, or taken together
with R, to form a 4- to 7-membered heterocycle, wherein each alkyl, carbocycle and

heterocycle is substituted with from 0 to 4 substituents independently selected from
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177 C4al kyl, G -C6hal oal kyl, C1-C6al koxy, G -C6al kylthio, C2-C6al kyl
et her, C2- C6al kanoyl, G -C6al koxycarbonyl, C2-C6al kanoyl oxy,
C3- C6al kanone, nono- and di- (G -CSal kyl)am noCo- Céal kyl, (4- to
7- menber ed heterocycl e) - 4al kyl, C C6al kyl sul fonyl, nono- and
i -(G -Co6al kyl )am nosul fonyl, and nono- and di- (G -
Coal kyl ) am makedybeatyten, a@agd) cyiho Witk Bxd, SCEOHSAmihatat@dnyi ddhinbsudonyl) ;0 4

R G RAC L SR A A

an adj acent CRkok®, ¢, @shydoyHIRGIIC PEalkg 1tAi3; ME@Bbafdesi-(CAC kg &hin6cationyl,
het erocyclic grou uted with framO to 3 substituents

b
i ndependent [My1°- @H@géﬂah’%‘% }%E‘I“IS?'[@@%?“Y‘OSE‘B“%I%F' ¢-(ErSratpamigs. ¢s sel ect ed

from (i) hydnegenasng ah@bl%?lnsucﬁ ktad R G n Hr‘égéme is Coalkyl and M is
(C3-C8cycl oaI kyl ) CO- C2al kyl , Gi - C6hal ‘oal kyl and phenyl Co-C, al kyl ; and

(iii) groupdbsett: the formula: RS ,?,LIN, Ra or “Sy k-~R7 wherein: L is
CO- C6al kyl ene or G -C6al kyl ene that is taken together with R5, R6 or R7
to form agacir, 0 7-menbered heterocycle; Wis 0, CO S, SOor SO ; R5
and R6 are: Sa) |ndependently chosen from hydrogen, G -Cr2al kyI

C2- G 2al ken{® , indepsndendyy ehasel e CO) CYArayH | amino: Ca¥aRargipeen, -COOH,

G - Ceal kyl sul faﬂﬂrydsulf(ﬂl:g’?th&@no%ﬁink%l'bonyl( 4nd 19 d @ﬁm?ﬁr(@gCgcycloalkyl)Co-
het er ocycl e) CO- Co6al % rou hat are oi ned t o orm” a 4-
yc ecélﬁloa'% f%

7- menber ed hetGeplsy of sidexy.o G 6?t11kldth40 G -Crakyte w6l e §2-
heter ocycl e; aﬂglkg%yf T, I@Xﬂﬁ&g@ﬂbon&%aiﬁ )l/loxyp%g @?‘ﬁuﬁ@ﬁylmono and di-
(C, -Cgcycl oal kyl') Q0 ) kyl, (4- to

7- menber ed het(6r 6@:@5'/1641)@)1@@C@Ge@|lw| (br ta 7gmemh9resihé@tetosyql@€m6dﬂlwb Cito form

a4- to 7- rrenttebéllﬁgslnﬁﬁ, I QEKG! §n Wﬁ@sﬂkﬁ)@ﬁ) Qo %lenxitf%n()' bid

di-& -
substituted wt rom to 4 su uent’s In epen chosen (f%rom (D
hal ogen, hydr dglkylamimsarbepdnerch oCBhih lamhsbtstgﬂfvuﬁyfromdb(@ 4 pibsstitaengsnd

am nocar bonyl ’m@e%g)déﬁyk(a)osgﬁo}r&xcgal %%ﬁng@ﬁ%gycl Xl )a%)noC %h%a bonyl,

C1- C6hal oal kyl al koxytar
C2- C6al kanoyl aamnmulfmhle@HdndioxO(,Gl CGaI kyl ) am noCO- C4al kyl ,

G - Goal kyl Sw)fté?(nlﬂogetm with 4n a%Jacent (Rz to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C-Cgalkyl;

R; is selected from:
(1) hydrogen and halogen;
(ii) C;-Coalkyl, (C;-Cscycloalkyl)Co-Caoalkyl, C;-Cghaloalkyl and phenylCo-Csalkyl; and
(iii) groups of the formula:
/R5

(ﬁL/N\Re fJJ‘L/W\R

or 7

wherein:

L is Cy-Coalkylene or C,-Cealkylene that is taken together with Rs, R¢ or R; to form a
4. to 7-membered heterocycle;

Wis O, CO, S, SO or SOy;

Rs and R are:
(a) independently chosen from hydrogen, C;-Cpalkyl, C,-Cjalkenyl, (C;-
Cseycloalkyl)Co-Cialkyl, Cy-Cgalkanoyl, C,-Cgalkylsulfonyl, phenylCy-Cgalkyl,
(4- to 7-membered heterocycle)Co-Coalkyl and groups that are joined to L to form
a 4- to 7-membered heterocycle; or

(b) joined to form a 4- to 12-membered heterocycle; and
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C6al kyl ) am nosul fonyl, nmono- and di-(C, - Céal kyl ) am nocar bonyl Co- C4al kyl ,
phenyl Co- C4al kyl and (4- to 7-nmenbered heterocycl e) Co- 4al kyl, each of
which 1is substituted with fromO to 4 secondary substituents

i ndependently chosen from hal ogen, hydroxy, cyano, oxo, im no,

C -C4al kyl, C, -C4al koxy and C,- C4hal oal kyl; and R4 represents fromO to
2 substi t uent sRi nidepghdent |G-C dgdn GhiCpaikeiH,CIal-Kyely¢lodky)(GXhakdal &yl and

oxo. 32. A netho cordi und, is a
conpound of the q%ﬁ@?‘%?ﬁrapﬂ%wl&fﬁ'ﬁﬂ D H\il\mﬁrf‘ﬁe)rﬁd Eﬁ%}erﬂycgg'@ilkﬁﬂr 3i xFV
11 Rott-" D orgr@ppllmismmublwalfdrm anGﬁE'pmaiﬁbee(SHﬁtdrodybEr eof , wherein:
Ar, is phenyl

- er aro tic of which  is
Subst it ot ea WieEr FeBal D w8 ) Sk wtademt@?mwd%%eﬂﬁaléw e ISR Y m R
X, Y and Z aheéseh ﬁdmpendently CR, or , such that at |east one of X, Y and
Zis N D, Kag are lhbfge endent | %&é carbon_ supstituted with a
subst it uent Q alqee g R, aypo: y('5‘“0’F aPBRsUiRgEh i 6t W NiPh a
substi t uent repraﬁﬁm‘cado@y akd or Ro;, R is |ndependently chosen at each
occurrence from dr.oge n hal og ano and nono- or

noQ,
MDA N e b o TR ol R S T el el

l ndependent ly Ch(l%ﬂl@anfoylont -C{afbxt3IREa N, C,aYARShoMARIHY th6ho- (Bid G- &@{DS of
the formula-Q MR gé_groupsthat aretakentogether W th oto

forma fused 5- thallyyl alkds bodydisdlyIsulfentiet emBgcl i @¢i ngdithat is
substituted withd 5IQmaQ1|r§d§ulﬁon§Ub$f{oh$ UERH'S di- {Eq@%ﬂ mlllldéarbsrh}@@()e@afkppm

hal ogen, cyano, nitro and groups of the fornul a- Ilg , represents

one substituent ERYYER-Gplrhand (&) ton-memberqdahyetespcyelplco alkﬂeeaﬁbpﬁwh@h

-QMRy; and (c) jg§aunsed kak ﬁ%ﬁﬁ) t‘batks‘é‘ébnhﬁ%ﬁﬂﬁ%ed’éé Fnbep%m'féntl} OnokQ Rk
fused, optionally substituted 5- nbered carbocyclit or

heterocyclic rindalogeg bydepryt H’a’ﬂﬂ% @Xq, smnm, Ry &radss, Canedlboxyr apth Ci-
unsubstituted grQup,&MQsenqdfrom C -

Ry represents from 0 to 2 substituents independently chosen from C,-Csalkyl, C,-

Cshaloalkyl and oxo.

31. A method according to claim 29, wherein the compound is a compound of the
formula:

or a pharmaceutically acceptable salt thereof, wherein:

Ar; is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with from 0
to 4 substituents independently chosen from Ry;

X, Y and Z are independently CR, or N, such that at least one of X, Y and Z is N;

K, J and F are independently N, CH or carbon substituted with a substituent represented by R,
or Ryg;

R, is independently chosen at each occurrence from hydrogen, halogen, C,-Cjalkyl, amino,
cyano and mono- or di-(C;-Csalkyl)amino;

R, represents from 0 to 3 substituents independently chosen from:
(a) halogen, cyano and nitro;

(b) groups of the formula ~Q-M-R,; and
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Cbal kyl , C3-C6al kenyl, Cz-C6al kynyl, G -Cbal koxy, C2-C6al kyl ether,
Cz- Cbal kanoyl, C3- C6al kanone, G -C6hal oal kyl, G - C6hal oal koxy, nono- or
i -(Cl-Co6al kyl)am no, G - C6al kyl sul fonyl, nono- or
- (C1- Coal kyl ) am nosul fonyl or mono- or di-(G Cbha |l ky |I) ami nocarb o
ny I; Each Qis independently chosen from Co- C4al kyl ene; Each Mis
i ndependent {cy g@bpsxhit ag takedl togetirel with R t0 forfi( =@)ed O Fo)embeied QredcyicC( =0) O,

ﬁg CR)? 5 ,S,( ’O) N_( R) or g%oe%ellr(q(rﬁg)thagﬁgs'\lt'@lstgéﬂﬁg ﬂltﬁ%ﬁﬂg%)% 4 ub%téep@l lcéeﬁer{j)gntly

i ndependent I y cﬁﬁﬂee&bﬂdlaﬁgereaﬁhho rXEcCAnd igeugofftheofdityla 1Qan®k 2, and R, is
independﬁg ﬁ sel ecte at eﬁggrafcurrence from hydrogen, G -Cbal kyl and
groups t %m'F?“FQR%ﬁ'ﬁHG%¥ P Ry to forman optionally substituted
4- to 7-nmenbered heterocycle; Each R, is independently hydrogen,

C, - Cshal oal kyl , @) n@hal kyl , (C3-Cscarbocycl e) CO- C4al kyl, (4- to

7- menber ed het erocycl e) Co- C4a|ky| or taken together with R, to forma 4-

to 7- nenbered heterocycle, ach, al kyl, carbocycl e and
heterocycle is s §E“P{hgﬁfﬁwqﬁ 4#3%%1 {0 4 substituents independently

sel ected from hydroxy, hal ogen, am no, cyano, nitro, oxo, -COOH,
am nocar bony groﬁ.ﬁst@a}ehbﬂlen t@&-h@?\(il‘ymd Rab Kthn, a fised @paibially seishi@ted SCb-7-
Céal kanoyl , Qﬁ% g EU|fO anlnosulfonyl Cl1- Cbal koxy,
O C‘salkylthuﬂ“e carhpgyeli rhf ﬁ@épR%l)anlnocarbonyl nmono- and
- (C1- Coal kyl ) am nosul fonyl, nmono- and di- (G -C, aIkyI)anino and phenyl;
such that Ry is sieh tmymo Gbg%ﬂhjrdfrm@ angin&oradnkyibubaitated/ioSp clb&efdn CFach R2

is: (a) |nd chose dr oxy 0, a ogen,
COOH, ﬁe@wf M ke £7 ga&way' M}e %&aﬁéa@gﬁ@% Cdé %ﬁneg ‘thw

Cacycl Oal kYC)amanon@‘l@]LdS;}ﬁhloal@l @%&hl@ﬂk | morfel ofatk oy einineb@l ky| t hi o

C2- Coal kyl ether, C2- C6al kano al kgxycar bonyl , C2-C6alkanoyloxy

C3- Coal kanohe!kylulieyl, Ao Al %Ceéé& Py nosukia iy b aeidifCi- (4- t o
7 menber ed bgﬂ@bggmg&@&ﬁprCAalkyl C - Co6al kyl sul fonyl, nono- and

- (G - Cbal kyl )am nosul fonyl, and nono- and di- (G -
C6a|k I)anlnocarbonyl each of which is substituted with fromO to 4
substltuéﬁPSQ‘iWﬁﬁﬁ@ﬁﬂ@hﬁpyméﬁﬁk%mcﬁﬁﬁWP%aIogen hydr oxy, cyano, amn no,
am nocar bonyl, am nosul fonyl, -COOH and oxo; or (b) taken together wth

an adj acenth R is tneeﬁeeaemu@afﬁsueeelse'iecteeqroh(3 e ejcedop@tm@:da:(c

heterocycllgggrou S substituted w substltuents

i ndependent w@ﬂgéeﬁﬁfpﬁﬂ%h5(6&%%“Rd%ﬂRdﬁﬁ4@&N@b§KR§H)bﬂﬁ@ S{mi s

sel ected from), Nir) Jm@rgﬁﬁﬁi g)! a%agﬁmamGMee&Em @k&MJMe&Q
-C8cyc|oa|ky$% é& ﬁgﬁ al oal kyl bp GQCD C alkyl; and (iii)
groups of t ppéurrreﬂce,{[pla 0 1 and 2;and R, is mdependently selected at each occurrence from

hydrogen, C,-Cgalkyl and groups that are taken together with R, to form an optionally

substituted 4- to 7-membered heterocycle;

Each R, is independently hydrogen, C;-Cghaloalkyl, C;-Csalkyl, (C3-Cscarbocycle)Co-Cialkyl,
(4- to 7-membered heterocycle)Co-Caalkyl, or taken together with R, to form a 4-to 7-
membered heterocycle, wherein each alkyl, carbocycle and heterocycle is substituted with
from 0 to 4 substituents independently selected from hydroxy, halogen, amino, cyano,
nitro, oxo, -COOH, aminocarbonyl, C,-Csalkyl, C3-Cscycloalkyl, C;-Cealkyl ether, C,-
Csalkanoyl, C|~Cealkylsulfonyl, aminosulfonyl, C,-Cgalkoxy, C,-Csalkylthio, mono- and
di-(C,-Cgalkyl)aminocarbonyl, mono- and di-(C,-Csalkyl)aminosulfonyl, mono- and di-
(Cy-Coalkyl)amino and phenyl; such that R, is not hydrogen if Q is Coalkyl and M is

absent;

Each R, is:
(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Cealkyl, (C;-Cscycloalkyl)Co-
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RS Lr NN R6 or ,f's L'WR7 wherein: L is Co-C6al kyl ene or G -Coal kyl ene
that is taken together wwith R5, R6 or R7 to forma 4- to 7-nenbered

het erocycle; Wis O CO S, SOor S2; R5 and R6 are: (a) independently
chosen from hydrogen, G -G 2al kyl, C2-Cl2al kenyl, (Cs-

C8cycl oal kyl ) CO- C4al kyl , C2- C6al kanoyl, C, - C6al kyl sul fonyl ,

phenyl Co- C6al kyhlkyl, (@r-Ca]@loZlkﬂBnbeC@d(ohﬁt &1, AGHIRY 1) CO-C6ad 1 kay | ealed gjgoups
that are join ere eteroc cle; &

joined to for Er“r:ld%{}‘%’oyltgj f?’RIFPéWé gy ?Eé?éﬁ“ﬁ*&% & éP"F?'/‘O'i' "Wi?‘&rr%’ﬂéj

Cih- G |2acl) k;él6 X @[-GaﬂdyMaﬁMbgo-C@g%Ech|t@af71ﬁ}e|n9b€3@d Cﬂabﬂoyyc,le)cgc4am§>al I@a,noyl
phenyl Co- C6a - to 7-nenbere rocC group
that is joi negi?'lﬁyléﬁﬁol}y l¢ BYORQ-a3M. d'f(g '2: ahlg Cldsion g‘?@f era'b‘&?l"?\g% (gl' n each
of (ii) and (idhlkyliamisdébdbmyt,Udagiel ofiwhizh fig belstﬁluﬁé@ wthStidrs toi to U EibStituents

i ndependently . chosen from al ogen, hydroxy, am no, cyano, Cr‘OO\I
ami nosul f ony indspepderiiy fbosa'hdfl 3%*%%& Basﬁifw %30(271"7& %aqc&gbpny

(C3- CBCycl oal Igwaoggfo(.;glald(yd)ﬂ afd 0Bl oal kyl, G - Coal koxy, C - Co6al kanoyl ,
G - Coal koxycarb r(%? tkcz C6al kanoy | ami no, nono- and d
&¢

C, al kyl ) ami §f|Withagn. aé@aqnm guierpagsed froRds3- Wemﬂ spigpeyclic or

Coéal kyl ) am nOihUﬂefoQWn'c grSﬂbnfﬂat RNAbGitutddGy eIk hd 3rdup@eRnRARKELERER (2l Kyl
phenyl Co- C4al k and (4- 7- menber ed het erocycl e) C0O- C4al kyl, each of

which is sub ?S@Ufr@a wogw P’FQﬁﬂd@ {%@alylsecondary substituents

[ ndependqgtggélegtlgg)ﬁg,lﬂ from hal ogen, hydroxy, cyano, oxo, im no,

C -Cal kyl', G -C4al koxy and C - C4hal oal kyl ; and R4 represents fromO to
2 substi tueﬁllsydr%ﬂ'éw@r’iﬂ@ﬁ?ﬂ 5y chosen from G -C3al kyl, G- C hal oal kyl and

oxo. 181 33 6-@3411394(: bl@lﬂkﬁL O“Qk '@%Gﬂaoaﬁyl‘éﬁ@bﬂénﬂtdc'dn%@%?ldt0 a

capsai cin receptor d conpri'sing contacflng capsai cin
recept or wi (i @QUPISQ&@P f%melat:orrpound haV| ng the formula: Are R4 Y NJ"
x~R3 Arj N or a phar macgytl cally acceptable salt thereof, wherein:

fJJL/ :JJL/W‘R

or 7

wherein:

L is Cy-Cealkylene or C|-Csalkylene that is taken together with Rs, R¢ or R; to form a
4- to 7-membered heterocycle;

W is O, CO, S, SO or SO,;

Rs and Rg are:
(a) independently chosen from hydrogen, C,;-Cjalkyl, C,;-Cj,alkenyl, (C;-
Cseycloalkyl)Cy-Cqalkyl, C;-Cealkanoyl, C,-Cgalkylsulfonyl, phenylCy-Csalkyl,
(4- to 7-membered heterocycle)Cy-Csalkyl and groups that are joined to L to form
a 4- to 7-membered heterocycle; or
(b) joined to form a 4- to 12-membered heterocycle; and

R; is hydrogen, C,-Cjalkyl, C;-Cpalkenyl, (C;-Cscycloalkyl)Co-Chalkyl, C,-
Cealkanoyl, phenylCy-Csalkyl, (4- to 7-membered heterocycle)Co-Cealkyl or a
group that is joined to L to form a 4- to 7-membered heterocycle;

wherein each of (ii) and (iii) is substituted with from 0 to 4 substituents independently
chosen from:

(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and

(2) Ci-Cealkyl, (C;-Cseycloalkyl)Cy-Chalkyl, C;-Cghaloalkyl, C,-Cgalkoxy, C;-
Cealkanoyl, C;-Csalkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C,-
Cealkyl)aminoCy-Cjalkyl, C,-Cealkylsulfonyl, mono- and di-(C-

178



Ar, is phenyl or a 6-nenbered aromatic heterocycle, each of which is
substituted with RRo and with fromO to 4 substituents independently
chosen fromRI; Are is phenyl or a 6-nenbered aronmatic heterocycle, each
of which is substituted with fromO to 4 substituents independently
chosen fromR ; X, Y and Z are independently CR, or N, such that at |east
one of X, Y and Qﬁaikgl)NnmPsUlfpSyLl nd@menenéhtdlyccﬁeﬁgﬁalamo@amﬂyl(@@@uﬁ*k%nce
from hydr ogen, n k

- (C1- C4al kyl )a eR;Q@ C4a ]gﬁ@ﬂs}{%% %H%t r%é‘ﬂ%())sen pgaChad(MXhmi?al ogen,
cyano and nitro; lS(SBbstlg'tedup§1 fegfm 9I¢e4ﬁﬁmmtyaub@ttwn&yndeawdef(ﬂy)mg&eoul’pEl t hat
are taken togethg It r d - FERR rpocyclic
or heterocyclic re{ ré%’t m%ﬁlogé {Jatl)]gt %ﬁt er'(rjﬁlg glil? Mo to ﬁ&)substgl '?uents
i ndependent |y cﬁmsbﬂikﬂrm hal ogen, cyano, nitro and groups of the
formula-Q MRy; R o represents one substituent chosen from (a) nitro;

(b) groups of i n~t oget her
Wi th a substi tRH} rgs?é%&@?eg%?%}x“ﬂ%ﬂg '(@%rm {j}%pﬁ]soé 0 |éb?11g !

subst i t ut@abhl&lkyl andoxpenber ed carbocyclic or heter ocycl [ c r| ng; such t hat
Rio is not hydroxy, am no or an unsubstituted group chosen fromC, -

&Ga'céél qpey oo RO Sy iR o PP M. o

Igﬁyal )am no, G- GBal kyl sul fonyl . hono- or

(Cl C6al kyl ) am nosul f onyl or rmno- or di-(G - GCoeal kyl)am nocarbonyl ;
Each Q i s independently chosen fro aT yI ene; 182 Each Mis
i ndependent|ly absent or sel ected fr oC(=0, (=00 O C=00¢0
S(On" NR), A(=ONR), N N(R)C( =NH)
NR)S(O,,,, S(ONR ) and N[ ]S(O),,,; V\,hereln mis
i ndependently sel ected at ea®, urrence from0O, 1 and 2; and R, is

i ndependently sel ected at each o Icurrence from hydrogen, C -Coal kyl and

groups t Q@%B%r”%g’t ﬁtkc% L&g&%@g{aga' |_f\,ylgyhe H.forman optionally substituted

4- to 7-nenbere t ocy'c I's 1'ndependent |y hydrogen,

G - C8hal oat k)ph@nya)r-a@mbmydrgad {r@8atclerrdopdy, chah) COh@Ahas fupbtjtuted #ith from 0

7- menber ed g%t %ES ‘f emS ” de en%?ll kxosbn R aken together with R to forma 4-
to 7- menbere &rocycre erern each al kyl, carbocycle and

het er ocyd,& and annéamtie;iemdeedy @Rt br N, fsndithd at leasdorguwif X, iYtane AtisNj ndependent ly

ol oot o T8 S PN O5E s AN TR Bty S
C6al kanoyl , RGir-RGgal kyl sul fonyl arri nosul fony! G - Csal koxy,
G - ol 0 TR 0 i G B, By borvt . mono- ang
R, is independently chosen at each occurrence from hydrogen, halogen, C;-C,alkyl, amino,
cyano and mono- or di-(C,-C,alkyl)amino;
R, represents from 0 to 3 substituents independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula -Q-M-R; and
(c) groups that are taken together with Ry, to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula -Q-M-R;

R0 represents one substituent chosen from:
(a) nitro;
(b) groups of the formula —-Q-M-R,; and

(c) groups that are taken together with a R, to form a fused, optionally substituted 5- to 7-

membered carbocyclic or heterocyclic ring;
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(G -C al kyl)am no and phenyl; such that R is not hydrogen if Qis

Coal kyl and Mis absent; Each R2 is: (a) independently chosen from (i)
hydr oxy, am no, cyano, hal ogen, -COOH, am nosulfonyl, nitro and

am nocar bonyl; and (ii) Cl-C6al kyl, (C3-Cacycl oal kyl) Co- C4al kyl

Cl- C6hal oal kyl , C -Co6al koxy, G -C6al kylthio, C2-C6al kyl ether, C2-

C6al kanoyl , G - CeahklexRgay loo hydroxyCamicb at daameybstinded go8p toabikaoroe, nono-

ﬁg'?e(rjiocycl Og%l ;9(%59 %E]%yﬁg)c yny&ép@?"g{r% O(E‘i'gl?yl ﬁﬁﬁ?z-céﬂhanoyl Cs-

- (G - Coal k,}/dmaamenOs(JJhﬁmlwl CaQghalopiR@cy, antb- @t di¢(C-Cealkyl)amino, C;-
CGaIkyI)am ocarb each h is su tuted w fromO to 4
substi t uent %yﬁfaﬁ’ﬁ‘ﬁﬁd’é Hery éﬁ%\l\@ﬁﬁ‘ww(ﬁﬁ %'ag?f m‘?ﬂ?d?o‘iig "cyano, ami no,
am nocar bonycLa,lkyl)amnlaeﬁwn@QnyI -COOH and oxo; or (b) taken together with
an adjacent R2 to forma fused 5- to 13 menber ed carbocyclic or

het erocyc is s wthfromOtoSsubstltuents

i ndependeé?ﬁf@qs E’H‘g‘?é%“ﬂ)f Hlﬂsﬂ‘ap%éh Jf“%nd Cl- Ceal kyl ; R3 is selected
from (i) hydrogen and hal ogen; (ii) G -C6al kyl, (C3- 08cycl oaf

kyl ) CO- C2adck Wilis ifdepatidnally aBdektydr s@ldttedahang) @aOW(K@ ,;CE0D, A-C{=0)ogr oups of

G csal kyl anrnidtor Erdifon) RSkl oo RS AR Bioba 4. 1o

7-menber ed B&b)gmggymdm sw)mz]@()).mheém P§ ifde §@8mny Bhctangt b are: (a)
i ndependent|y chosen from h G 2al E - G 2al kenyl , (C3-

Cscycl oal kyP§eneeadrry) | a@?ﬁ ?‘kﬁr‘f&?l’end%jﬂy %%ﬂtqéﬁt gqghp@,chly]ence from
phenyl Co- Coaldey en, c (égalkppana gmgbmateade tbleetn%gawmvm) R0 @ dedptigitly 9 E g;lps

that are joine form -menber ed het er ocycle; or
joined to fé‘fbﬁﬁ'tatefi & f<b7 mmhﬁﬁ%@‘%ﬁyﬁ@t erocycle; and R7 is hydrogen,
G -G 2al kyl, C2-C 2al kenyl, (C3-C8cycl oal kyl ) Co- C4al kyl, C2- Cé6al kanoyl ,

phenyl Co- E%@ﬁlleW mdeﬁé’n'deﬁt@ h%%%&b@@%a'l@l@f @;m@m Qe @@a}%y§c|@co-@4ankgr oup

that is joined forma 4- nbered heterocycle whereln each
of (ii) and{ .tw)neméergwéfrpwmeéfép %M ?rrteiwﬂ@g@&bew@u%é?ﬁrwéo

i ndependent I.wémb&@a)ﬁe%}oé)rc;mh&&). 22 RYE Barb Y AL MdhetdBY D10 is sSGYRHARI wifHOCH,
am nosul fonyl, oxo, nitro and
from 0 to 4 substituents independently selected from hydroxy, halogen, amino, cyano,

nitro, oxo, -COOH, aminocarbonyl, C;-Cqalkyl, C;-C;cycloalkyl, C,-Cealkyl ether, C;-
Csalkanoyl, C-Cealkylsulfonyl, aminosulfonyl, C;-Csalkoxy, C;-Csalkylthio, mono- and
di-(C,-Cgalkyl)aminocarbonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, mono- and di-
(C-Csalkyl)amino and phenyl; such that R, is not hydrogen if Q is Coalkyl and M is

absent;

Each R, is:

(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Cgalkyl, (C;-Cscycloalkyl)Cy-
Cialkyl, C,-Cghaloalkyl, C,-Csalkoxy, C,-Cealkylthio, C,-Csalkyl ether, C,-
Csalkanoyl, C,-Csalkoxycarbonyl, C,-C¢alkanoyloxy, C;-Cealkanone, mono- and di-
(C,-Cgalkyl)aminoCy-Cgalkyl, (4- to 7-membered heterocycle)Co-Chalkyl, C,-
Cealkylsulfonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, and mono- and di-(C;-
Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or

(b) taken together with an adjacent R, to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently

chosen from halogen, oxo and C-Cealkyl;
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am nocar bonyl ; and (2) G -C6al kyl, (C3-Cscycl oal kyl) Co- C2al kyl
C - Cohal oal kyl , G - C6al koxy, G - C6al kanoyl, Cl-C6al koxycarbonyl,
C2- C6al kanoyl am no, nono- and di-(Cr- C6al kyl)am noCo- C4al kyl ,
G - Coal kyl sul fonyl, mono- and di-(Cr- C6al kyl)am nosul fonyl, nono- and
i - (G -Co6al kyl )am nocar bonyl Co- 4al kyl, phenyl Co- C4al kyl and (4- to
7- menber el; hetlatwiditot:e) CO- C4al kyl , each of which is substituted with
fromO to 4 ﬁfgC&)ndarX ﬁﬁqbsu tuents independently chosen from hal ogen,
hydroxy, cydH8YI88E8 2 B'P&S™ ¢ - caal kyl, Gi- Caal koxy and Gi- Cahal oal kyl

and R4 r epr &Bﬂhlt&am(yb(@zq:gt:ﬁ:lcﬁll@Ub&Cialklye IT-EshanaeyendentiyCobakenatd om

G - C3al ky Cl) f Ifkly and oxo; under conditions and in an anount
suffi ci ent (B éré)f‘%scot é}lﬂ MY%ibit vanilloid Iigand binding to capsaicin
receptor. 34. Use of a ccRgpound having the formula: Art y R4 X~NILI, X
R Art N or a pharma IN .cally acceptalbe salt thereof, wherein: 184 Ar,
is phenyl or a 6- merfbe edRaron@tlc é{/ercﬁ’cycle each of which is
substituted vvlth Rio and with fromO to 4 substituents independently
chosen from R Wh$i¢ig: i s phenyl or a 6-nenbered aromatic heterocycle, each

of which is 5UD$§¢J~ ?%ﬁ’(‘}’leﬁ‘é 5 L& Qi Ene thé'-l 1§‘ta§éﬁti é__g‘tﬁep%ﬂﬁ R, IQAERERAGA & Y

chosen from R2 are i ndependently N, such that at |east
one of X, Y and 2 fos7-mempgred 'ﬁeéef@%éllépendently chosen at each occurrence

from hydr ogen, Whgbog@ns &5 Cgbal kyl, am no, cyano and nono- and
- (C1- C4al kyl )a'm no; Each R R Is |ndependently chosen from (a) hal ogen,

cyano and ni t rBsan@diRs aggr oups of the fornula-Q M Ry; and (c) groups that
o “heterocyor i tiny by’ Sl T KGR CoGuiy T S EieBE RiEnes ¢
i ndependent |y clagsivatkydGo- ﬁalkageﬁiu Cealkamgl, Gii€anlyanitbngl qunpsy 1Gf Coabgl,
Eg; ngIr gu;)SQ (l\)/]t R%/h B'tg 7%?&1?%%%8\%}%&%%&6”@%!? %%&Jougpﬁag{} Lom%mto oafi) nglgé{ ﬁer
with a substi tuemt4-tcebmeméﬂbcéhbtéwcy51e aro forma fused
(b) joined to form a 4- to 12-membered heterocycle; and
R; is hydrogen, C,-Cpalkyl, C;-Cijalkenyl, (C;-Cscycloalkyl)Co-Cialkyl, C,-
Cealkanoyl, phenylCq-Cealkyl, (4- to 7-membered heterocycle)Co-Coalkyl or a
group that is joined to L to form a 4- to 7-membered heterocycle;
wherein each of (ii) and (iii) is substituted with from 0 to 4 substituents independently
chosen from:
(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and
(2) C,-Cealkyl, (C;-Cgeycloalkyl)Co-Cralkyl, C;-Cghaloalkyl, C;-Cealkoxy, C,-
Cealkanoyl, C;-Cealkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C;-
Cealkyl)aminoCy-Cjalkyl, C,-Cealkylsulfonyl, mono- and di-(C,-
Cealkylaminosulfonyl, mono- and di-(C;-Cgalkyl)aminocarbony!Cy-Cjalkyl,
phenylCo-Cjalkyl and (4- to 7-membered heterocycle)Cq-Cyalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Csalkyl, C;-Csalkoxy and C,-

Cshaloalkyl; and

R, represents from 0 to 2 substituents independently chosen from C,-Cialkyl, C,-

Cshaloalkyl and oxo.
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optionally substituted 5- to 7-nmenbered carbocyclic or heterocyclic ring;
such that Ro is not hydroxy, am no or an unsubstituted group chosen from
C- Ceal kyl, C, -Co6al kenyl, C2-C6al kynyl, C, -C6al koxy, C2-C6al kyl ether,
(>- C6al kanoyl, Co- C6al kanone, C, -C6hal oal kyl, C, -C6hal oal koxy, nono- or
i -(C, -Co6al kyl)am no, C, - C6al kyl sul fonyl, nono- or

-(C, - Coeal kyI3)3amAnmsthd)cf fof yil hitotinginding Oﬁvadillo(dﬂ-lga%w kyip)saﬂih neepdbany| ;
Each Q i s.indepe chosen from Co- C4 ach Mis
dopendaiied ¢ TR onirCiBeatPulr AR o < e oy T Sisey e oVt =) o
S(O, ... N G(=O N(R ), G(=NHNR,), NR)C=0, NR)C =NH),
N(R)S(O,,,, S(O,,,NR) and NNS(O, ,R]1S(O,,,; whereininis
i ndependently sel ect ed at each occurreng c°:e fromO 1 and 2; and R, is
i ndependently sel ected at each qgeurr \errom hydr ogen, C, -Csal kyl and
groups that are taken together Wl\h\ orm an optionally substituted
4- to 7-nmenbered heterocycle; Eacl\‘l |s m&ependently hydr ogen,
C, - Cshal oal kyl, C, -Csal kyl, (C3-gstarbocycl e) Co- Cal kyl, (4- to
7- menber ed het erocycl e) C0- C4a| kyf or taken together vvith R, to forma 4-
to 7 185 nenber edhdmeacenmmyy;hose¢ptaw|e$a@ithtr®£,o¢healirkyI, car bocycl e and
heterocycle is substituted with fromO to 4 substituents independently

| d f h it. .
ot nocar 50 RO oK pl eRiRom Bl RRrefE Mot o bR by Wi PO o
C6al kanoyl , alﬂlwﬁﬁﬁ"a:lnkgtosélﬂubﬁmgdn;s lmhrpmwsrmlyfcbowh fro@RyCsal koxy,
G -Csal k Ith b
a CBG/A I Fé)na[mr 2 6- mFlpgeretfj arouglgl:ic hct6eroc eacrﬁ| %gv%ar aﬁo ﬂ%f 5tute wgh frona(a

di-(C, - nm nosu iola(ol no and phenyl ;
such t hat Rysmssbsmatentbyidiepngemlyfch@en ﬁorﬁ:tRa;I kyI and Mis absent, Each R

oo A ORYPe Y O Refia s oI Rnd 00 R chal Ryl
(C3 Cgcyci Oﬁlnldyﬂe)]@mtly Habkyd caclCoccthbiak dakkiyldrogeh, h@ﬁ)%l:ﬂS(DQC‘;alkyl, amino,

G - Coal kyl t hi o, - C6al kanoyl, G - C6al koxycar bonyl
C2- Ceal kanoWaP&V‘ @él%éﬁoﬂ@{ky%ﬁ@ and di -

(G - csaal lﬁﬁbl)mmméﬁn%ﬂykwsen frédm: to 7-menber ed het erocycl e) CO- C4al kyl
a - CGaI kyI s fonyl, mono-. and di-(Cl-C6al kyl)am nosul fonyl, and nono-

and di - ‘Pﬂ?&}l‘)’%‘fﬁ%’?ééaﬁobonyl each of which is substituted with from

Oto 4 subs(cbr)tgltéelggt&thelfnm%aqylmkl ygnd:hosen from haI ogen hydr oxy, cyano,
am no, ani nocarbon am nosul f on

t oget her wi @hg@HPSathaf?etﬁ‘Ee"F@geﬂBr f"BE‘/ Riodo mgle?ufused 5r6° ?L@eﬁ@ﬁ%%raocychc

carbocyclic ory h@r@rto@ydﬂ@)(ﬁhb'tﬁatg{ QubBith B@ twith Srob S8 |4tsldbs$@hems nhld &r@@ﬂt@ to 3
substituents independently chosen from hal ogen, oxo an al kyl ;

is sel ected frBesen [Py halpagiegpsAo.dEp and igesyenef the formula -Q-M-R

Ry represents one substituent chosen from:
(a) nitro;
(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with a substituent represented by R, to form a fused,

optionally substituted 5- to 7-membered carbocyclic or heterocyclic ring;

such that Rq is not hydroxy, amino or an unsubstituted group chosen from C;-
Cealkyl, C;-Coalkenyl, C,-Cgalkynyl, C,-Cgalkoxy, C;-Cealkyl ether, C;-Cealkanoyl, Cs-
Csalkanone, C;-Cghaloalkyl, C;-Cghaloalkoxy, mono- or di-(C,-Cgalkyl)amino, C,-
Csalkylsulfonyl, mono- or di-(C-Csalkyl)aminosulfony! or mono- or di-(C;-

Cealkyl)aminocarbonyl;

Each Q is independently chosen from Cy-Cyalkylene;
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(ii1) G -0Coeal kyl, (C3-C5cycloal kyl)@0-C, al kyl, G -Ce6hal oal kyl and
phenyl Co- Coal kyl; and (iii) groups of the formula: R5 Is, L,,N, W R6
or " L R7T wherein: L is Co-C6al kyl ene or Cl-C6al kyl ene that is taken
together with R5, R6 or R7 to forma 4- to 7-nenbered heterocycle; Wis
O CO S, SOor SO; R and R6 are: (a) independently chosen from

hyd I L I
- oat kamoy %@*ﬁé%iﬁ“ﬂpﬁisﬁ‘?ﬁ“‘&w ey o 088l Q)’it@?mé@@b%mer ed

ot ok o o e KRR, gp@ﬂ%@N«ﬁmNég)@q@. RN RS o+

7- menber ed @YY R[S@)),, ORL Dbk fs@id ef?qdé‘ml LQedet dresdper ed
het er ocycl eg(@) (Qc,)y I!Q@) ?o enel C, -SC E y CeZ C, 2al kenyl ,

( C3- C3cycl o@HCRWWﬁm@@aI RiYd 2; a@'zR 'we{maﬁifaw selq&ﬁéﬁy¢a€b0@earq@9from(4 to
7-menber ed PRt SEAQY Y, ﬁkﬁ(an@gr%bﬁ‘s\‘that‘are thken Q{gQMPr\Lhﬁi th %rh%'n%sﬁonfa@y L to form

a 4- to 7-nenber ed heterocg/ wher el n each (i) and (Ti1)
subst i t ut edsutitiied vioin Tomembesedshstssacheleient s i ndependent |y chosen f rom (1)
hal ogen, hydroxy, am no, cyano, -COOH, am nosul fonyl oxo0, nitro and

am nocar tEQE‘I{ ls%ﬂgpe(naér]tlg h%&;@@énkl‘fl QEEH(%@Y@!@%'I (LE% @r’b&?}mepo-gfﬂkyl,

C, - C6hal oal oxycar ony
C2- Coal kanow mﬁ mmbwermdemoﬁ@@yl@ taésbrkspggtbemmtbcﬁelmam Ryt to 7-

G- oo ot o e maes ook, SPALIG RTLRSH g T, o
7- menber ed fieh @rod yublsi) s iQdapkdehtly sbectad Gbmitidroky, hplogeudrsinptoyerd wi t h
hydroxy. _cyii5: g6 00 Bk bR, B R gl e Rl Mo ) ok
and R4 r epr ésitkateyl,fG dimlBylswdfoRylsanisosutfomhiCs- Ggaiklceqye@d@sraﬂdyyhic,hm@enarfdr om
€ o e L T T O, SR TG o B
nodul ati on. (C35:(,all@yl}mtnhmi1da>hmr dudhghdt &, (slnal pdR+gen ifiQeis €ba1|kyﬂ el dasrpound is a
conpound agcor ding to claiml1l. 36. A nethod according to claim 34,
wherei n t he®@¥¥pound is a conmpound
Each R, is:
(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C;-Cealkyl, (C3-Cscycloalkyl)Co-
Cialkyl, C,-Cghaloalkyl, C,;-Csalkoxy, C;-Csalkylthio, C,-Csalkyl ether, C,-
Csalkanoyl, C,-Cgalkoxycarbonyl, C,-Csalkanoyloxy, Cs;-Csalkanone, mono- and di-
(C-Csalkyl)aminoCy-Cgalkyl, (4- to 7-membered heterocycloalkyl)Co-Cialkyl, C;-
Cealkylsulfonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, and mono- and di-(C,-
Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or
(b) taken together with an adjacent R; to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C;-Cgsalkyl;
R; is selected from:
(i) hydrogen and halogen;
(ii) C|-Csalkyl, (C5-Cyeycloalkyl)Co-Cralkyl, Ci-Cshaloalkyl and phenylCy-C,alkyl; and
(i11) groups of the formula:
Rs

/
(J{L/N\Rs ‘;S\{L/W\R

or 7

wherein:
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according to claim 26, 37. A nethod according to claim 34, wherein the
conpound is a conpound according to claim27. 38. A nethod according to
claim 34, wherein the condition responsive to capsaicin receptor

nodul ation is (i) exposure to capsaicin, (ii) burn or irritation due to
exposure to heat, (iii) burns or irritation due to exposure to |ight,
(iv) burn, bradneKeCetigtiane ot Colsatkyldne that iatdkemtogdetber with RRX RO R0 foomtaear
gas, air pollutapts.or pe r.spray, or (v) burn or irritation due to
exposure to aci .toé'&e'&e'gggetgr@gy&?%i ng to claim34, wherein the condition
is asthma or MisaiGO, SoBStor 80f;i ve pul nonary di sease. 187 40. Use of at

| east one coméx(oun Rha\/_i ng the formula: Are RYz 4N-11 X ~JIR3 Ari N or
a phar maceut i étla'l"i/j “C&eptabl e salt thereof, wherein: Ar, is phenyl or a
6- menber ed ar onmaga) CindeptieMOy GChésen e Bfdroghit, CO,-Calkidb st i¢ wliedywECh R O

and with fromO o ubstituents, i.ndependentl hosen fromR ; Art is
phenyl or a 6- ne{:rﬁé‘ﬁ%%kyi)?:@'ﬁa"tﬁl‘yg’ ﬁé%ﬂ@gg‘\& g}'E@g}EyﬁF“ﬁP"%Pl?ﬂﬁyllcé'Cﬁlﬁ'é’ti tut ed
with fromO to d@- subsbinbdieReterbdyeie)TguEarlayd £oaseRat blegoh&Pho 1o fofmand Z
are independently uch that at least one of X, Yand Zis N R

CR, or N,
i s i ndependent| y? %‘H%Zé‘??"&’f’reézétﬁm&’(f&fg‘r ence from hydrogen, hal ogen,

G - Cdal kyl, am n@) joifel @RrABG- F0NGnendRetd Ubelo6)cid4Adl Kyl ) am no; Each R is
i ndependently chosen from a) hal ogen, cyano and nitro; ﬁ(;bbw?roups of
the formla - & MSRhydReen. (EyCourlbpCrhatkeayle Caikatveloalabbetalivt nCr O to

forma fused 5- @@lkzndy%npﬁﬁﬁdo-@%wackd @-meQ{beR@U\%fe%?/é%)tﬁcgdlm ofhat is
substituted with fromO to 4 substituents independently chosen from
hal ogen, cyano, &P¥RBatdnhi@ingd &Lt fofm ¢ freto forambered PRIRIEIS R ¢, represents

one substit Yenti, CRSENiif hdfdiii) i§ [bsthuleli Quith(dm 9O URRILRkuhBGndePendtiiR
-QMRy; and (c) groups that are taken together with a substituent

repr esent edeliggendonto form a fused, optionally substituted 5- to
e akPORYERC 1BIGRE! SRAGY Clark, LLOBH, Ml OB ! fyrBOdng
ydroxy, am no ‘'or ah unsubstituted group chosen trom al kyl ,
C2- Coal kenyl , C2anGBedatbpnyll andC, - C6al koxy, C2- Coal kyl et her, C2-C6al kanoyl,
gﬁg%ﬁi[‘ﬁ;ﬁﬁ)ﬁ%&;ﬁp@ R Wdyc1ofiky 5, LBhRA, KOX¥hallBRY, Elcaalkoxy, Ci-
Cealkanoyl, C;-Cgalkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C;-
CsalkyhaminoCy-Cqalkyl, C,-Cealkylsulfonyl, mono- and di-(C;-
Cealkyl)aminosulfonyl, mono- and di-(C;-Csalkyl)aminocarbonylCy-Cjalkyl,
phenylCy-Cialkyl and (4- to 7-membered heterocycle)Cy-Cqalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Cjalkyl, C,-Csalkoxy and C;-
Cshaloalkyl; and
R, represents from 0 to 2 substituents independently chosen from C,-Csalkyl, C,-Cshaloalkyl
and 0xo;

under conditions and in an amount sufficient to detectably inhibit vanilloid ligand binding to

capsaicin receptor..

34. Use of a compound having the formula:

Al‘z
W 13
4
(\/\N/kx/)\Rs
N

Al’1/

or a pharmaceutically acceptable salt thereof, wherein:
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C(, al kyl sul fonyl, nono- or di-(C, -C6al kyl)am nosul fonyl or nono- or
i-(C, Coal kyl)aminocarbonyl; Each Qis independently chosen from

Co- C4al kyl ene; Each Mis independently absent or selected fromO, C(=0),

(=0, (=0)0, 0-(=0)0, S(O,,,, NR), A=ONR), A=NHNR),

N(RIC(=O0, N(R)C(=NH), N(R)S(O,,, 188 S(O,,,NR ) and

N[ S(O , nfAr] S(gBenyiior Meﬁﬁhlfbrddmrérﬁaticﬁd&ﬂﬁmeI‘Bh&lyofs'&lhlelctsexﬂbﬁitutﬁﬂwhh R

occurrence fromQ y sel ected at each

h iy z{g Bitjed % nd L0dg

occurrence ¥HSH deg’g DSty “@8 RSP e‘ﬁﬁd F'b B’g hat are taken together
with Ry tAe, i @héyber aCHDihblﬁblﬁéd afomawbﬁte'tchI@dae%-ofmlcﬁﬂ@m&ﬁt&ﬁwmefr&h(DCyC| e;
Each Ry is | ndependently 0 ] hal oal kyl , GCi -Csal kyl,

( C3- Cscar bo@fcﬁ”%}'@i’i“%ﬁ e“t'y?ﬁose'i o Reenmber ed het er ocycl e) Co- Caal kyl ,

or taken X,aued IZere muéﬁandf&ml)t OR{ &MNNsachdhat bidleabt of¥RIMEYQEd Ied &y ocycl e,
wherein each ]3 kﬁ%dgﬂcar bocycl e and het er oc cle i ubst it ut ed with from

0 to 4 sdbdt infersAteatly shrspAia@rl PSFuEsce diory wf%ﬁa‘ ﬁv&sﬂgeﬁ«f -Gk Y g@Rin%ani no,

cyano, nit§@no HEGnono CEAMN- (@L@4Qm9@4,mg@yl Cl- C6al kyl, C3-Cr7cycl oal kyl ,
C2- Coal kyl et her, Cl1- C6al kanoyl “Ceal kyl sul fonyl, am nosul fonyl,

Gi - C3al k@)@?‘ (!F”%F‘W‘F't/ﬁlﬂ%e“%ﬁo- and di - (C1- O(, al kyl ) ani nocar bonyl ,

nmono- and ajgaq;;gem%[{gyaln),ﬁmonosulfonyl nmono- and di- (G -C6al kyl )am no
and phenyl; such R, is not hydrogen if Qis Coalkyl and Mis

absent;: Eact®) E'(OUIPSSOfﬂ(eef?”ﬂUﬂ?d'éb%aeﬁ'ﬂq y chosen from (i) hydroxy, anmino,

cyano, hal o reen , r d (ii)
& 0aa kyl - e R LR P B IR e Ay

G - Coal kyI t hi ©r h@proOB4E kipl tlat h%i’l'bSt@JtEd @@hlﬁ@an@w 4 sghstic@ats Kedeperdemsony| |,
C2- C6al kanoyl Qﬁ&m&%@’%@%ﬁ%@?&? thED«ﬂg groﬁﬁﬁof%e ormula

(G -Csal kyl )am no ered het er%cy(l:{fe)a) C4al kyl , C
Coal kyl sWRif reprgsents wpmoibstawat eliosqnCionCsal kyl ) ami nosul fonyl, and nono- and

i -(C Co6al kyl)am nocarbonyl, each of which is substituted with fromo to
4 substituents egﬂ]de;bendently chosen from hal ogen, hydroxy, cyano, ani no,
am nocar bonyl , nosul fonyl, -COOH and oxo; or (b) taken together with
an adjacent R2 to forma fused 5- to 13-nenbered carbocyclic or

het erocycli c gr olbpgtohpstofithe fenrbda +Q-M-Bdad th from O to 3 substituents

i ndependently chosen from hal ogen, oxo and Cl-C6al kyl; R3 is selected

(G- Cacy i ob Ky QI8 PR P8 bl by o s

(iii) groups optidraby $t(bstnurb®15 tRS;-m@iH&reRearbocycl®~orﬂveferd¢m? ring;

such that R is not hydroxy, amino or an unsubstituted group chosen from C-
Cealkyl, C5-Cealkenyl, C,-Cgalkynyl, C;-Cgalkoxy, C;-Cealkyl ether, C,-Csalkanoyl, Cs-
Csalkanone, C-Cghaloalkyl, C|-Cghaloalkoxy, mono- or di-(C,-Csalkyl)amino, C,-
Csalkylsulfonyl, mono- or di-(C;-Calkyl)aminosulfonyl or mono- or di-(C;-

Cealkyl)aminocarbonyl,
Each Q is independently chosen from Cy-Cyalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0O, 0-C(=0)O0,
S(O)ms N(R,), C(=O0)N(R,), C(=NH)N(R,), N(R,)C(=0), N(R,)C(=NH), N(R)S(O),
S(0)uN(R2) and N[S(O)R,]S(O); wherein m is independently selected at each
occurrence from 0, 1 and 2; and R, is independently selected at each occurrence from
hydrogen, C,-Csalkyl and groups that are taken together with R, to form an optionally

substituted 4- to 7-membered heterocycle;

Each R, is independently hydrogen, C;-Cghaloalkyl, C,-Csalkyl, (C3-Cscarbocycle)Cq-Caalkyl,
(4- to 7-membered heterocycle)Cy-Cyalkyl, or taken together with R, to form a 4- to 7-
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wherein: L is Co-C6al kyl ene or G -Co6al kylene that is taken together with
R5, R6 or R7 to forma 4- to 7-nenbered heterocycle; 189 Wis 0, CO S
SO or SA2; R5 and R6 are: (a) independently chosen from hydrogen,

G -G 2al kyl, C2-Ci 2al kenyl, (C3- Cscycl oal kyl) Co- C4al kyl, C2-C6al kanoyl ,
G - Ceal kyl sul fonyl, phenyl Co-C6al kyl, (4- to 7-nmenbered

het er ocycl eh@mb@@«ahé(@fbcyamdw@a"raup@htalmt, catb&yflo nmbitter axytle isaubddituld vathd- t o

7- menber ed e; ne forma 4- 12- menber ed
het er ocycl e, ro'éﬁ) ?ng“ﬁ'yarngia%ﬁb ngy's %Cyalfrm hydgssy d‘fk&?'ké‘ﬂiﬂo cyano,
(7 C3- rCT:gcycLlo::a,ltﬂ@ydax)oQaHID;llaa,l )laWﬁqcarFanyll @ﬁajﬁ&aﬁp@}cﬁyﬂmmyh I, @g{gaawegie;, c(xLl tof
- menber e terocy - Cha . or oup, that is ned to L, to form
fhTo T nbrened Sk eRgsganal isguP daares, Cr e e pg
?]u:)stl t ut ﬁd gwa,hcé;impmr%dcgbénﬁmbl dndents - @ﬁlﬂﬂ};h@rﬂﬁlféﬂtférwl eS8 df- r031 (1)
al ogen, hydroxy, am no am posu 0X0, nltro an
am nocar bon{t:Caalkyamiyo ggd %8%}1? JyEn th@& Isgt hxdrogan pfﬁ SEnltdand i is
G - C6hal oal kydent; G - C6al koxy, G- C6al kanoyl, G - C6al koxycar bonyI ,
C2- C6al kanoyl am no, nono- and di-(Ci- Caal kyI ) am noCo- C4al kyl ,
Cl Céal kyl sul fonyl, nmono- and di-(C - C6al kyl )am nosul fonyl, nobno- and
i - (G - caack{e Bami nocar bonyl Co- C4al kyl,  phenyl Co- C4al kyl “and (4- to

7 nmenber ed gt @ldesadmRl Condséa! fdth (@a%mr&fy V\ms@ a%osum)tgbrt utegomi th

fromO to 4 secondary Substituents i1 ndependent!|y c osen from hal ogen,

hydr oxy, cyancmiggeslfonyhimigo agsh agingeag§anyl; epd @@a@k@g@%yw{ﬁx-@wcl@m&]%al kyl ;

and R4 represefbkyl r@ﬁb@waﬁo‘ﬁlk@l S@P@Edlﬁo&?nté,- 6Qﬂi§lﬂﬁ@d@1d6¥lkﬂh%%p fa,om
C -C3al kyl, G - ‘C3hal oal 0X0; he nanufacture of a medi canment

for the treat reakayl, &31 alkmcarwru!sé?z&@bmylﬁ@ tCo-Cotlkanena monghendedin t he
compound i s a (@?Wm%@ Edddl&ﬂ, &0 6! AiRntpered?- he@rdﬂ?ﬁe)@ @%ﬁ%‘l ngto
und "i’s in

cl ai m 40, wherein the conpo a conpound accor to ¢l ai'm26. 43.
A use accor di rgakkplsefeayimnxmoe- wirk deiC-Gstlky lpovwseulfray @n@ rewapeuhdi-éacor di ng

to claim27. %alkﬁ)%ﬁo%ﬁﬂ? dLag othvh?c'thL %&QruteWEhehgrBtd‘% P@ﬁdém‘u?ﬁse

neur opat hi ¢ parn use according to cl wherein
is from a condihddpeniestyl ebbsd from halogen, hydroxy, cyano, amino, aminocarbonyl,

aminosulfonyl, -COOH and oxo; or

(b) taken together with an adjacent R, to form a fused S- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C,-Csalkyl;

R; is selected from:

(i) hydrogen and halogen;

(1) C,-Cealkyl, (C;-Cseycloalkyl)Co-Caalkyl, C,-Cghaloalkyl and phenylCy-Csalkyl; and

(1ii) groups of the formula:

/R5

"‘\s“-/N‘R6 Sty

or 7
wherein:
L is Cp-Cealkylene or C;-Cgalkylene that is taken together with Rs, Rg or R; to form a
4- to 7-membered heterocycle;
Wis O, CO, S, SO or SO;;
R;s and Rg are:
(a) independently chosen from hydrogen, C;-Cpalkyl, C,-Cy,alkenyl, (C;-
Cgeycloalkyl)Co-Cialkyl, C,-Cealkanoyl, C,-Csalkylsulfonyl, phenylCy-Cealkyl,
(4- to 7-membered heterocycle)Co-Cealkyl and groups that are joined to L to form
a 4- to 7-membered heterocycle; or
(b) joined to form a 4- to 12-membered heterocycle; and
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from postnmastectony pain syndrone, stunp pain, phantomlinb pain, oral
neur opat hi ¢ pain, toothache, postherpetic neural gia, diabetic

neur opat hy, reflex synpathetic dystrophy, trigem nal neural gia,
osteoarthritis, rheumatoid arthritis, fibronyalgia, Guillain-Barre
syndronme, neral gia paresthetica, burning-nouth syndrone, bil ateral

peri pheral newRyofEathyyrogercalsal.gkd, OeOpdlkdngl, @Bu;onridalky|)Cacialigl, gCa,

Al DS-r el at ed neuropat hy, NS-rel.at.e eur gpat spi nal rd

Chiuryer ol ated pariengl: oy ERCASE Ao ARRR e BREP PTG o aci
pain, headache, gnougthai ininedmgl mefornh alpom 7-riverteredheiedsycldy spepsi a,
Crer ot S DB SRR T S s 0 ! DR RARBS © e
of a conpoudsdnavinng the formula: Are Yz R4 1 N-XRs Arj NJ or a

B nenbor od ar GhPHGEHor BRERy. e dgtoor ColFer T Boulbbd DsboBt £ R o
and with fromO #&@indcasidagl hdduent s i ndependently chosen fromR, ; Are is
phenyl or a 6-penbered aromatic heterocycle, each of which |s substituted
PEEn from 0 10 L GuBRY 1 e ATt 5 CeRaalAkr o relkons, Grand 2
are i ndependent | g.afiiZnoydr ANCSKGH by, at,-CRAGoYIRINOF mbno-Y sadddi4cis N, R
i s independently chosen at each occurrence from hydrogen, hal o%en,

C, - C4al kyl , ani nbalkybyaiReCahd!ktbno- Cahdkyisulfanyl caaRir) amtdo; B4k R s

i ndependent |y choseynhhRBlulfokd) H&MCIeH &EYepe Rinb&aPH -CHIRYps of
the formula -Q M ﬂ@) l oy )aroupso t hat aér(ept ?iaﬁ(gﬁat gget hog%%ctg{]%l Oto

Ry; and (c) ,
forma fused 5- PBS"WCrEmYei é@"g Gatd deeatbpred heferopysiadt oesrbyyl ¢aghi efgvhidhat i s

subst i tuted wi t hiskiaMRa\Purh D% | sl dBARRAAIRRbLen SNASER (HROM

hal ogen, cyano, nitro and groups of the formula - i 0 represents

one substituent kHessan hydiory. cyaap, oxer dminph)Cidrallips oFCalkexy and C-
formul a- Q MRy; anditk); dfoups that are taken together with a substituent
represented by R to forma fused, 191 optionally substituted 5- to

7- menber d¥ reragsbwse fremidoto @rsubsitusnie andepdndently ehoses freim GiHatlkR 61-Chaloalky!

hydr oxy, an%,{aooég.r an unsubstituted group chosen from C Coal kyl,

C2- Coal kenyl, - C6al kynyl, G -C6al koxy, C2-Cbal kyl ether, C2-C6al kanoyl,
C3- Coal KambemanuGict@Shbd madikanent @ thegtvaimsal daxoppditiomisspopsive to capsaicin

di - (CL- Bl Kyl ) ATi iR

35. A method according to claim 34, wherein the compound is a compound

according to claim 1.

36. A method according to claim 34, wherein the compound is a compound

according to claim 26.

37. A method according to claim 34, wherein the compound is a compound

according to claim 27.

38. A method according to claim 34, wherein the condition responsive to capsaicin
receptor modulation is (i) exposure to capsaicin, (ii) burn or irritation due to exposure to heat,
(ii1) burns or irritation due to exposure to light, (iv) burn, bronchoconstriction or irritation due
to exposure to tear gas, air pollutants or pepper spray, or (v) burn or irritation due to exposure

to acid.

39. A use according to claim 34, wherein the condition is asthma or chronic

obstructive pulmonary disease.
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Cr, al kyl sul fonyl, nono- or di-(C C6al kyl)am nosul fonyl or nono- or di-(C
C6al kyl ) am nocar bonyl ; Each Qis independently chosen from CO-C4al kyl ene;
Each Mis independently absent or selected fromO0, C(=0, OC(=0, C(=0 0
O =00 $S$0O1,,, N(R), A=ONR), AA=NHNR), NR)XA=0, _
N(R)C(=NH), N(R)S(O,n, SO,,,NNR) and NS(OR]1S(O,,,; wherein m

i s i ndependenttly bed dat keabt ate @aphunddeeing thedoeufar om 0, 1 and 2; and R, is
i ndependently sel ected at each occurreng,g from hydrogen, C -Cbhal kyl and
groups that are taken together with R forman optionally substituted
4- to 7-menbered heterocycle; Eggh Ry J\ndependently hydr ogen,

C- Cghal oal kyl, C -Cbal kyl, (C3- Cg ele Co- C4al kyl (4- to

7- menber ed heterocycle)Co Cbal kylﬁ r taken t oget her with R, to forma 4-
to 7- menbered heterocycle, whegel'meach al kyl, carbocycle and
heterocycle is substituted with from 0 to 4 substituents i ndependent |y
sel ect ed fr omehyplrarsceutirallvepeeptabdgdali theragfaviiorein: ni t r o, oxo, - COON,

am nocar bonyl, G -Cbal kyl, C3-Cr7cycl oal kyl, C2-Cbal kyl ether, C

Csal kanoyAr .s%s?@@'okx'awém arorﬁéﬂc%@éﬁkgﬁf%l&h Qw lsks‘awnuted with R,

C| Cgal k nmono- and am nocar bonyl, nono- an
- (C1- CGaI k}ﬂl"‘)l@rﬁ%&t@l#whgﬁﬁuenﬁmpendmﬂlm oser{ {m Bsal kyl )am no and phenyl ;

h that Ly o
e o NGB L A el g

- COOH, amMés:uﬂ)stltJuqsvtls independent!pnbsemirero8ar bonyl ; and (ii) Ci Céal kyl ,

(C3-Cgcy I I Coal kyI t hi o,
C2- Coal kS{ qaa{ E)z oS '&de%%w)L%%?%rl—I@%%é@a%ﬁ%%t %ngro ogf?%lah((j)as 1H?oal kanoyl oxy,
C3- C, al k@qwagepﬂm‘mﬂy ahuﬂerdat—ea@l(jpec@gaiwyﬁio)relmdmg@@ h@b)gérk)ﬂl -C4gllyl, dnoino,

7- menber ed het el ac Ono % &sa& amm .Coal kyl sul fonyl, nono- and

di - (C1- Coal (kvyT() am nosu ony 4 m)nd and di - (C

C(, al kyl Each Rae adenddntly elasén ﬁncfmvvhl ch is substituted with fromO to 4
substi t uent h |lond§pcen en% % chosen from hal ogen, hydroxy, cyano, ani no,
am nocar bon@? TOESHPGSUF Oyt , - cooH and oxo; or 192 (b) taken toget her
with an adj (a¢gnnpsmtlkdoﬁmrdn@M-R§e¢H 5- to 13-nmenbered car bocycl i c or

het er ocycl i

t hat stit ith 3 t
 maependent () SoRGubAR s GTRL LI REls fid ST e mopd Fbilc e
from (i) hydoogatroantic hiak agens substithte Chitimnky lto 4 substituents independently

(C3-CBCycl oal kyl ) Cl- C6hal oal kyl. a hen Cbal kyl ; and
(iii) groups & OSF‘%O'%%H%aCYaP% nitfogind g’fﬁ"?%"f&enfg ulg

R\ represents one substituent chosen from:
(a) nitro;
(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with a substituent represented by R, to form a fused,

optionally substituted 5- to 7-membered carbocyclic or heterocyclic ring;

such that Rq is not hydroxy, amino or an unsubstituted group chosen from C,-
Csalkyl, C,-Cealkenyl, C,-Csalkynyl, C,-Cgalkoxy, C,-Csalky!l ether, C,-Csalkanoyl, Cs-
Cealkanone, C|-Cghaloalkyl, C,-Cshaloalkoxy, mono- or di-(C-Csalkyl)amino, C;-
Csalkylsulfonyl, mono- or di-(C,-Csalkyl)aminosulfonyl or mono- or di-(C;-

Csalkyl)aminocarbonyl;
Each Q is independently chosen from Co-Cjalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0O, O-C(=0)0,
S(O)ms N(R,), C(=O)N(R,), C(=NH)N(R,), N(R,)C(=0), N(R,)C(=NH), N(R,)S(O)q,
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wherein: L is Co-Cbhal kyl ene or Cl-Cbhal kylene that is taken together with
R5, R6 or R7 to forma 4- to 7-nenbered heterocycle; Wis O CO S, SO
or SO,; R5 and R6 are: (a) independently chosen from hydrogen,

C - Cbal kyl, C2-Ci bal kenyl, (C3- Cscycl oal kyl) Co- C4al kyl , C2- C6al kanoyl ,

G - Ceal kyl sul fonyl, phenyl Co- Chal kyl, (4- to 7-nenbered

het er ocycl e$(@)nNRa) dag N[ %(mnlglﬁﬁﬁpswhham naise'm(:]ep)dndetﬂlytsded_tedztbe:ﬁod)rm a4- to
E_e,?grgg;gﬁeh Brer}%\%% 8r|n% handjr%b)édnﬁllan %ﬁeﬁ ﬁpfelecgﬁé} eag? &ccurrfnce?rom

( C3- Coeycl omtdkages, @—@ﬂlhyllayd groﬁjm—thz(ﬁﬁ&ltid@mmgbmexphwyl t@ﬁarﬁbalohydn,all)( 4- to
7-rrenberedh or,..a group that is joined to L to form

a 4- to 7-nEid zét gy‘hé’%’?%’@@%‘f"]h%ﬁ%& & n each of (ii) and (iii) is

substituted with fromO to 4 substituents independently chosen from (1)
hal ogen, Bayldkpkyndemfdmly heyraga, C-ChaldalkglniCrOslly, Qﬁngcamncy,clemot(Emlkalnd

o Conal oal s fo PRmbald e SOl G S RafBessting s i 7

C2- Coal kanomh:amrm;etd’mtwe \elltdandeacﬁ Qkyl @ﬁaﬂc}«y& étﬂﬂ%ﬁﬁ)@@&l&ahﬁsyduted with

G - Ceal kyl sul fan and sul f on nono- and
i - (ocoal kYT S hey Pessetdraiyiectod S b REs: Btk b ¢ o
7-menmber ed higbx0crO0R), emincdabdayl, C -eatky ;- (Wfblcﬁnlalkyl £,-Bist bthed €d Wit h
fromO to 4 _secon ? i’s#bst tuents i deﬁ)endeng § 8 ﬁ{é} from hal ogen
hydroxy, cy&f&ane; Heptopl. enpskypnyl & Lot b ok yC iy teip-mesenaidoal ky! ;
and R4 repr&qent@llfwﬁmr@cér%n?l #oR&tand uie(f(tfl—‘iiﬁélksdﬁﬁﬂwﬂﬂﬁmwun%h@%ﬁ@dnfr0m

Cr- Cbal kyl, C1-C3hal oal ky nd oxo; 193 for the manufacture of a
medi cament  forCe! M)W'&%"H@H?"Ybfs“‘ihtt%R is it hydeagent Quis EetbprdatdMivi ng t he
formula: Argyseny=Z | 4X~ Nx -;-~Rs Arl N J or a pharnmaceutically

acceptabl e salt thereof, wherein: Ari is phenyl or a 6-nenbered aronmatic
het er ocycl e, each of which is substituted with Rio and with fromO0 to 4
subst i t udi#esR ifdependent |y chosen fromRi;

(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Csalkyl, (C;-Cscycloalky!l)Co-
Cjalkyl, C,-Cghaloalkyl, C;-Cealkoxy, C;-Csalkylthio, C;-Csalkyl ether, C,-
Csalkanoyl, C,-Cgalkoxycarbonyl, C)-Csalkanoyloxy, C;-Cealkanone, mono- and di-
(C,-CgalkyDaminoCo-Cealkyl, (4- to 7-membered heterocycle)Co-Caalkyl, Ci-
Cealkylsulfonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, and mono- and di-(C;-
Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or

(b) taken together with an adjacent R, to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C-Cgalkyl;

Rs is selected from:

(i) hydrogen and halogen;

(i1) C,-Cealkyl, (C3-Cscycloalkyl)Co-Cralkyl, C,-Cghaloalkyl and phenylCy-C,alkyl; and

(1ii) groups of the formula:

/R5

(JJ‘L/N\RG “’J‘L/W\R

or 7
wherein:
L is Co-Cealkylene or C,-Cealkylene that is taken together with Rs, Rg or R; to form a

4- to 7-membered heterocycle;
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Ar, is phenyl or a 6-nenbered aromatic heterocycle, each of which is
substituted with fromO to 4 substituents independently chosen fromR, ;
X, Y and Z are independently CR, or N, such that at |east one of X, Y and
Zis N R is independently chosen at each occurrence from hydrogen,

hal ogen, G -C4al kyl, am no, cyano and nono- and di - (Cl-C4al kyl ) am no;
Each R, is indepeodents wochesen from (a) hal ogen, cyano and nitro; (b)
groups of the formula - @ MRy; and (c) groups that are taken together
with RO to fdrfdRs#€ed 5- to 7-nenbered carbocyclic or heterocyclic
rihng th?t ishsrbed)i IndéRAdently hehbgedMmOmt ﬁy&o@ﬂ,bﬁljd,ﬁﬂ@},SCj-(l?ﬂla@@de(fﬂs y .
chosen from hal ogen,, c 0, . nitro. and groups of t or a - ,.; RO
represents one s Efé/flP?l@ﬁ:( ‘%F‘u‘fi’é‘er@ﬁgmnoyl( é}"%?'l"f'ﬁ)“?f"(‘ﬂ) gg?'alﬁs%%’t he
formul a- Q- M Ry; aneb {-eemBéRdRGerbbiRle)ALGalkaka gicgethiere joinkitod. BUHSE i t uent
represented by R, to forma fused, optionally substituted 5- to

7-menber ed car bolyeloi TeMHPOIEEIEEREYLRi% ring; such that Rio is not

hydr oxy, amino otb():ganémsﬂbﬁntamw Edmahsu Hehesee;fahem C, - Co6al kyl ,
C, - Cbal kenyl, Cz-Coal kynyl, C, -C6al koxy, C2-Co6al kyl ether, C2-C6al kanoyl,
C3- C, al kanondd @ - o8EEbalCHalke). - Eshaplbenyk oLy Copmenkybo-Caalkyl,” Co-

di - (C, - Coal kyl ) agi Moot pl%?lldé-ﬂéaﬁkyl,f Q0¥ 17-rﬁ@%fedol'ieterocycle?Co-C6aI!(yI or a

di - (C1- Coal kyl ) am nosul fonyl or nono- or di-(C C6a | Ky l)ami” nocarbo ny
| ; Each Q is i ndepenthehisignedhobénforn arh ©J-wamlbeksd hsteeocycle;04 Each Mis

i ndependent P : : Ak =0) = o= =0 O,
S0 1.y A EREpReR B B B G ™ ) g

N(R )S(O,, cheggrdromN(R, ) and N[S(O,,,RIS(O,,,; whereininis

i ndependent |y I ch_.occ en o] d 2:; IS

i ndependent | y @&%@%ﬁg %%dmz(g’c%mc')@éu E"{eor’lce%(?)fcé%’mmn %’3'{83@?1,"%& ?@aﬁﬁdyl and
groups that are aakeserbagbtikr with Ry to forman optionally substituted

4- to 7-nenber € vyl e, RS ndep /ghr .

G - Ganai ol kyi &) 1 ey o Soeafil Bee b cFREMHRRIO Y, PYEBRRS: o

7- menber ed het er Geafichey) OO, &alkéyylcarbaryl,t &k-Emlkangdamimp, wndro- Ryndt di-fGer m a 4-
to 7- nmenbered heterocycle, erein.eac | kyl , carbocycle and ..
heterocycle is sgbazlfyi%taﬁ né’?“&n‘%l’ fr 5 @mvgsuﬁgnsyajbst "Plent saqdﬁdeslégcd'ent |y
sel ect ed from hy@gakgy)amimabiofpeyl, aobd0 andy&in@,-Csatkyt YamjnooarbonyCGOGMky|,

am nocar bonyl ,

G - C6 yl, C3-C7cycl oal kyl,, C2- kyl et her -.
Gl Kanoy! . G - CBREPEAITN ity ORGSO Rl by et of Wich
G - C8al kyl t hi 0, ssabstitagiwitldirerq Cite @aedokddry ubbtitomay ibdepyildentiydrhosendiath
di - (Cl1- C6al kyl ) am nosul fqnyl, mono- and di - al kyl Yam no and phenyl;
such that Ry is ﬂ1§9geﬁyd}y§b%ﬁ, iYandy i°§‘°065‘|”]?y|é*%§ﬁ%l’iél'E%é%t ?“Q‘ it
C,haloalkyl; and
Ry represents from 0 to 2 substituents independently chosen from C,-Csalkyl, C;-Cshaloalkyl

and oxo;

for the manufacture of a medicament for the treatment of pain.

41. A use according to claim 40, wherein the compound is a compound according

to claim 1.

42. A use according to claim 40, wherein the compound is a compound according

to claim 26.

43. A use according to claim 40, wherein the compound is a compound according

to claim 27.

44, A use according to claim 40, wherein the pain is neuropathic pain.
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Each R, is: (a) independently chosen from (i) hydroxy, am no, cyano,

hal ogen, -COOH, am nosulfonyl, nitro and am nocarbonyl; and (ii)

Cl- C6al kyl, (C3-C8cycl oal kyl ) Co- C4al kyl, C -C6hal oal kyl, GCi -C6al koxy,

Cl- Coal kyl t hi o, C2-C6al kyl ether, CZ- C6al kanoyl, G -C6al koxycar bonyl,

C2- C6al kanoyl oxy, C3-C6al kanone, nono- and di -

(G - C3al kyI ) arb noC Gfei aatdeyihg tq dlaint 40, vheeivbtbe @ain hefremcncgomﬂmi)aﬂjselﬁteidal kyl,
C- CGal k Sﬁulgfog%stéctom ara;i)lbsﬁ/n?rome s(tthmp ;?anwgh 1hc?n%"‘P1mQ° gin;o Olnr% 8p%hr}gﬂzn'?@$g;n g.nd

am no , edc is's
to 4 subs«tatltaulwntmsthenpdtéxpemielgial, ydnmthoe;em:ufotpathy hadfleg esympasheltioxdystrapyigno,

am no, ani.noca ar.ni nosul f r t aken
ogor her WAL R in o AUCRBRTE. { BPaorp Camie Bl o Patelt, el AR

car bocyclsycir@e, niwtlga(pa:ryghétma gruenife-tbah synsjrcswgsﬁlatbmt patipherahneurapath) t o 3
substituents | ndependentl chosen fram hal ogen | ;

S Sel o RO e gt ALSTHAR P Phad NefRft nenraadty.

( C3- Cgcyapiaal Wﬂ)lﬁﬁrﬁ%&kddybam ngﬁﬁadmai th an@ch&:;eamhIC@a@eahdkybam and
(|||)gru oftheforrrula] 95 L is
Co- CBall kyF?g’ﬁ%he PIgRAINGFLEIRY | 1805 ’EW'hP'QS’tdé(R@RS'?o %Sr PW% H”t?%'”a R8Sor R,

to form anendruatiéh, ZmbBMALAEAXHLLRS QAN BiweVWyin8rofhe, PRAMMatoSBo0k! dRdase RO
and R6 are; (a) |ndependently chosen from hydrogen, Cl1-G 2al kyl,

C, - G 2al RBAJ#UMa C3- Cscycl oal kyl ) Co- C4al kyl, C2- Ceal kanoyl ,
G - Coal kyl sul fonyl, phenyl Co- C6al kyl, (4- to 7-nmenbered

het erocycl e) 02),606@I5é<waoamgog{d(p,uﬂﬁgﬂqbagrmarae joined to L to form a 4- to
7-menmbered heterocycle; or (b)joined to,forma 4- to 12-nenbered

heterocycle; and R7 is hydrogen, G -G igPkyl, C2-Cialkenyl,

(C3- C8cycl oal kyl ) CO- C4al kyl , CZ C6a| W |, phenyl Co- C6al kyl, (4- to

7- menber ed heterocycl e) Co- CGaIk oup that is joined to L to form
a 4- to 7-nenbered heterocycle; ng nxeagh of (ii) and (iii) is
substituted with fromO to 4 su sN ents independently chosen from (1)
hal ogen, hydroxy, am no, cyano, 1COC]—l am nosul fonyl, oxo, nitro and

am nocar bonyl jor @phric@eutichHiRbittle salttherdos Gyhetennl kyl )OO C2al kyl,
G - C6hal oal kyl, G - C6al koxy, G -

Ar, is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with Ry,
and with from 0 to 4 substituents independently chosen from Rj;
Ar; is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with from 0
to 4 substituents independently chosen from Ry;
X, Y and Z are independently CR, or N, such that at least one of X, Y and Z is N;
Ry is independently chosen at each occurrence from hydrogen, halogen, C-Cjalkyl, amino,
cyano and mono- and di-(C,-Cjalkyl)amino;
Each R, is independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula —-Q-M-R; and
(c) groups that are taken together with Ry, to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula —Q-M-Ry;

R0 represents one substituent chosen from:
(a) nitro;
(b) groups of the formula —-Q-M-R,; and
(c) groups that are taken together with a substituent represented by R, to form a fused,
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C6al kanoyl, G -C6al koxycarbonyl, C, -C6al kanoyl am no, nono- and di- (G -
C6al kyl ) am noCo- C4al kyl , C, - Céal kyl sul fonyl, nono- and di-(G -

C6al kyl ) am nosul fonyl, nono- and di- (G - C6al kyl ) am nocar bonyl Co- C4al kyl ,
phenyl Co- C4al kyl and (4- to 7-nenbered heterocycl e) C0- C4al kyl, each of
which 1is substituted with fromO to 4 secondary substituents

i ndependent | y optimeknsubstgnted hretb Ggambetey darbooy¢licoyr dg@rocytio ringm no,

Cl- C4al kyl, G -C4al koxy and G - C4hal oal kyl; and R4 represents fromO to

2 substituents i ent | hqosen from Ci - | kyl . C,-C3hal oal kyl and
oxo: Tor the martifrLEs gP! RS b S s ALY o rsiel R bR
hi ccup. 48Csalisk Cof cdkenplnpolratkyhayC rGsatklhey, CoiCralkyd ethér, €,-CR(GavoNI €:X" R3 NJ

Arj or a phapmaceuticall C ble salt thereaf rein:~Ari is
henyl or SCRNTRE b AP Y ORI S B ¢ CLbst ¢ ut e
with Rio a@dlkystlfordyl,amon® drdi-d&,<iliRyl)aimientlgony haepandeni{§,- chosen from R ;
196 At, is B{}%ﬁ{‘}ﬁl or 6- menbered aromati c heterocycle, each of which is
substi t ut ed apiRAHY™ o 4 substituents i ndependent|y chosen from R2:
X, Y and Z are independently CR or N, such that at |east one of X, Y and

Z is N Racli Qidindsppeiecidnihbsendioas@rCalkylemch occurrence from hydrogen,
hal ogen, C, -C4al kyl, am no, cyano and nono- and di-(C -C4al kyl )am no;

Each R is i pdependent chagsen  f _hal-oge 0 d-nitro; (b)
o oups. oft e HA 1 BATGT A" Ry i ey el RRED: SRR ot her
with R o toS@r,m(R,)f ASEINGR,), CO-NH)INERD.N(BACCAMPNERXI(FEH), MRH&IOBE,0CyCl i €
ring that i tit i omO to 4.substituents jndependently
chosen fron?@j'ﬁg@é)ﬁ,"gwgﬁ)m}{iﬁ({)i’bw HE" gt SUHEPaEe “Pfég?%?drﬁﬁf%fﬁ- QMR : Ro
represents eger&dbsbhOUEMd X;BaBRNSs fndep¥hdenfipjeldticd mbsack Bycugemepsmof t he
formul a- @ ;a C roups that are taken together with a substituent
r epr esent e%@@ﬂﬁé@l&l%{@g PURSdRAL aredgen m&atﬁ?fy”'gﬁﬁé? ?Ot”l’}taéﬂp%q"?@y
7-menber ed gasthaey al ioC7-EmbeddateReygdie;c ring; such that RIOis not

hydr oxy, am no or an unsubstituted group chosen from C, - C6al kyl,

- Coal kel &, Shdsperaet i lyarogen, CoBnaRatyt, E2CTNG - cobbslyeiesG-CaRykanoy!
(4- to 7-membered heterocycle)Co-Cqalkyl, or taken together with R, to form a 4- to 7-
membered heterocycle, wherein each alkyl, carbocycle and heterocycle is substituted with
from 0 to 4 substituents independently selected from hydroxy, halogen, amino, cyano,
nitro, oxo, -COOH, aminocarbonyl, C,-Cealkyl, C3-Ccycloalkyl, C,-Cealkyl ether, C;-
Csalkanoyl, C;-Csalkylsulfonyl, aminosulfonyl, C,-Cgalkoxy, C,-Csalkylthio, mono- and
di-(C;-Csalkyl)aminocarbonyl, mono- and di-(C,-Csalkyl)aminosulfonyl, mono- and di-
(Ci-Cealkyl)amino and phenyl; such that R, is not hydrogen if Q is Coalkyl and M is

absent;

Each R; is:

(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C;-Cealkyl, (C3-Cscycloalkyl)Cy-
Cqalkyl, C;-C¢haloalkyl, C,-Csalkoxy, C,-Cealkylthio, C,~-Csalkyl ether, C,-
Cealkanoyl, C,-Csalkoxycarbonyl, C;-Csalkanoyloxy, C;-Csalkanone, mono- and di-
(C,-CgalkylhaminoCy-Cealkyl, (4- to 7-membered heterocycle)Co-Cjalkyl, C,-
Csalkylsulfonyl, mono- and di-(C;-Cealkyl)aminosulfonyl, and mono- and di-(C;-
Csalkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,

aminosulfonyl, -COOH and oxo; or
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C6al kanone, C, - Cahal oal kyl, C, - C6hal oal koxy, nono- or
i -(C, -Co6al kyl)am no, C C6al kyl sul fonyl, nono- or
-(C, - Coal kyl )am nosul fonyl, or nmono- or di-(C C6al kyl)am nocar bonyl ;
Each Q is independently chosen from Co- C4al kyl ene; Each Mis
i ndependently absent or selected fromO0, C(=0), OC(=0, (=00 OC=00
S(O),,,, N® JakerGogddNwRh)an ajacaNtRNORonm a N J-G TOmentbded )cﬁbed)JH)c, or

Selebted at ehEtobLE s Eney b A G o, U S e T BEE 1y

sel ect ed at eakdie0fi6 hilegeodoraadC ayitydgen, C, - Caal kyl and groups t hat
are take oget h wth R toforman optionally substituted 4- to
7- menber ’Sﬁ IF%IF%%?EI e: Each i s i ndependent |y hydrogen,

C, - Cahal oal gyydrogerr &ndabis¥dn; (CB Cacar bocycl e) C0- C4al kyl, (4- to

7- menber ed ero or taken tog t her o forma 4-
(o7 menbeetir R SEy CrETo RO ei A UGS el Bty Er el ond

het er ocycl eiihygr&uipbsttthd fhg@awi th from O to 4 substituents independently
sel ected from hydroxy, QI ogen, am no, cyano, 197 nitro, oxo, -COCH,

am nocar bonyl, C C6al kyl/;5 C3-C7cycfoal kyl, C2-C6al kyl ether, C

Céal kanoy! ,  Cr - Coal d&y-sNW_f ony! , anighosti £ onyl, G - C8al koxy,

Ci - Csal kyl t hi o, nono- and?® di C>f( Cl- CGaI kyl) am nocar bonyl, nmono- and

di - (C1- Coéal kyl yanjnosul fonyl, nono- and di- (G -C(, al kyl)arri no and
phenyl; such that Ry IS not hydrogen if Qis Coalkyl and Mis absent;
Each R2 is: (é)ls Cm@@ﬂi@MentCyC@H@@eﬁthﬁfrl@tﬂkén tpgdthad masyRs, Rndrifa to foyramo,

hal ogen, - ro and am nocarbonyl; and (ii)

Cl- C6al kyl , (c3 %Scyc F’fegf’%’%%"ﬂ&m kyl, G - Cshal oal kyl, Cl1- Csal koxy,
C- C6al kyl t hi o,W G, mhISkS(D oe$@er, CZ- C6al kanoyl, G -C6al koxycarbonyl ,
C2- Coal kanoyl dcgs (C6al kanone, nono- and di -

(G - C8al kyl )am AoCy-Esal kyl, (4- to 7-menbered heterocycle) CO- Coal kyl

G - C6al kyl sul fo(raylmdelpamentlyamdosdnh - ftdDn - f@ﬂaalgkryl O;aﬁizaibﬂuIdzdmallkenﬁnc{CnDno-

and di- (G - Ceal ony C f h| bst th from
O to 4 substitu ‘é%%")loaiwggﬁghagl%’t F?C&aﬂ( ey(r?f F\A@?ﬁ aﬁ“ﬁ&'}% Pl H%%ﬂ%yano
am no, am nocar b(@ntpl7 merabiréiistEr de ely)ICo- CrAIGO_hdgrdumxit) aefjoifda)to Lak &m
together with an ?en Rétofo mafused5 to 13- nenbered

car bocyclic or tt{é (5'&)}@!35 heFSEMS'e Afat is substituted with fromO to 3
substituents i nd@p}bﬂﬂeﬂiﬂob{n aaht@serma‘mbemlnab:@gﬁm ako and Cl1- C6al kyl; R3

e sepecteo om Ul Boer 0 Seopen (L b o
(iii) groups of ¢thmRahdN, nﬂh'eﬁylcwéalkyl (4- to 7-membered heterocycle)Co-Cealkyl or a
group that is joined to L to form a 4- to 7-membered heterocycle;
wherein each of (ii) and (iii) is substituted with from 0 to 4 substituents independently
chosen from:
(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and
(2) C-Cealkyl, (C;3-Cgeycloalkyl)Co-Cialkyl, Ci-Cghaloalkyl, C;-Csalkoxy, C;-
Cealkanoyl, C,-Cealkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C,-
Cealkyl)aminoCy-Caalkyl, C,-Cgalkylsulfonyl, mono- and di-(C;-
Cealkyl)aminosulfonyl, mono- and di-(C;-Csalkyl)aminocarbonylCo-Cjalkyl,
phenylCq-Csalkyl and (4- to 7-membered heterocycle)Co-Caalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C,;-Cjalkyl, C,-Csalkoxy and C,;-
Cjhaloalkyf; and
R, represents from 0 to 2 substituents independently chosen from C,-Csalkyl, C,-Cshaloalkyl

and oxo;
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L,N,R6 or '"S3 L-' WR7 wherein: L is Co-C6al kyl ene or G -C6al kyl ene t hat
is taken together wwth R, R6 or R, to forma 4-to 7-nenbered

het erocycle; Wis O CO S, SO or 502; R5 and R6 are: (a) independently
chosen from hydrogen, G -G 2al kyl, C2-G 2al kenyl, (C3-

C8cycl oal kyl ) Co- Coal kyl , C2-C6al kanoyl, Ci - C6al kyl sul fonyl ,

phenyl Cof@8bd kyufactufedof atnaedicanemii@rtkdtrdaetear afdicsl e) CO- C6al kyl and groups
that are joi ned toLtoform a 4- to 7-nmenbered heterocycle; or

(b)j oi ned to . facto 12- ITF her e grhe erocycle and 198 R7 is

hydr ogen, é 2a K ? @?p?fmﬂa Y<e$1 f° - C8cycl oal kyl ) CO- C4al kyl , C2-
Coal kanoyl phenyl CI) CGaI kyl, (4- to 7- ﬁ'enbered het er ocycl e) Co- C6al kyl or
a group that is joined to L to forma{Jk to 7-menbered heterocycle;
wherein each of (ii) and (iii) i subg\l t/Qted with fromO to 4
substituents independently chose Qi (® hal ogen, hydroxy, am no,
cyano, -COOH, am nosul fonyl, oxo, ynifro and am nocarbonyl; and (2)

C - Ceal kyl, (C3-C8cycl oal kyI )CDQTCZa kyl, CrC6hal oal kyl, G " cBal koxy, Cr-

Cou kel o R RARALP SRy Rk ek no, mono: and - (G

Coal kyl ) am nosul fonyl, nono- and d| (C1- Coal kyl ) am nocar bonyl Co- C4al kyl ,
phenyl| CO-ATA&I tbgity! and 6(memhe@d7arwmﬂ§é‘remb0hd@ @ladtyfc‘{vmm Ehgitksd witkRoh of
which is s t ubstituents

i ndependentwa% h]oﬂébéﬁg O\rMo%untaStngelg{cr)gl rgdﬁb&ﬁéé'?%ﬁ&ggg&ﬁr? 0X0, i m no,

C, - Chal kAr; is@henghier akiemymbareld a@pmat@hammlkybch (ﬁmdiucms sruegrtesdawttksfrbm@m 0to

2 substi t uent,s Subst'?u%ﬁtgﬂngfg&tg'f’%g?E@%?@g%%? G - C3al kyl, G -C3hal oal kyl and

oxo; for the nan for the treatnment of urinary
i ncont i nehdeandZ aw ddgetdenty CR| addtlench tHA at leiseorsfof X, ¥anpduni: havi ng t he

1‘32:’ {Tu![ ﬁer éé\% tend v{ﬁ%?egﬂ% cl}osen 21<t each occurrellce fro ﬁydpohg%‘rl; W)a?oeggr;[ ICC ad;aﬁ(yl"a‘a(l:n(%l(gg table

cyano and mono- and di-(C;-C,alkyl)amino;
Each R, is independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula -Q-M-Ry; and
(c) groups that are taken together with Ry, to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula -Q-M-R;

R, represents one substituent chosen from:
(a) nitro;
(b) groups of the formula -Q-M-R,; and

(c) groups that are taken together with a substituent represented by R, to form a fused,

optionally substituted 5- to 7-membered carbocyclic or heterocyclic ring;

such that R, is not hydroxy, amino or an unsubstituted group chosen from C;-
Cealkyl, C;-Cealkenyl, C,-Cgalkynyl, C,-Cgalkoxy, C,-Cesalky! ether, C,-Csalkanoyl, Cs-
Cealkanone, C,-Cghaloalkyl, C,-Cshaloalkoxy, mono- or di-(C;-Cealkyl)amino, C;-
Csalkylsulfonyl, mono- or di-(C-Cgaltkyl)aminosulfony! or mono- or di-(C;-

Csalkyl)aminocarbonyl,

Each Q is independently chosen from Cy-Cjalkylene;
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Ar, is phenyl or a 6-nenbered aromatic heterocycle, each of which is
substituted with Ro and with fromO to 4 substituents independently
chosen fromRI; Ar, is phenyl or a 6-nenbered aronmatic heterocycle, each
of which is substituted with fromO to 4 substituents independently
chosen fromR2; X, Y and Z are independently CR, or N, such that at |east

one of XEadh MNéindepefiddly MbseitSr iddep ERAHEMIA(YOY; 0T3€D), @( ®@ax - @(eOMDrence

i ~(c.” Car Kghy Srcs CRa R e N Raby s dEN TR s nat ogen,

cyano and n§0)MN(ROBhd STSOPSR, ;ﬁ(o;mhe/hérelhmﬂJis%de&n%ﬁy,seledwh at8&h(c) groups
that are taken together with forma fused 5- to 7-nenbered

car bocycl | coccaffenﬁefrem&yer%a?q lﬁgs t“ﬁ%ﬁe“i’%““)éE%%Cfeidtab?aéﬂ‘)%”frﬁ‘cme 8 0 to 4

substi t uent ﬁydlrd'gd@m?@ﬂla}tl'a}fd ©IRIRA afet54Eh RALMESHh B8R aRichfichand groups
of the formila - ; % represents one substituent chosen from (a)

nitro; (b) HPFiiyed 6ft0t7h'@eﬁlwffﬁhe§fQC@MR} and (c) groups that are taken
together with a substituent represented by R, to forma fused,

opti onal |E)écﬁilébﬁﬁnid%lstn@éin@hy&ege?} orROhaLSHyIcal- bg&w&i'(Cﬁcgarbbfskfey%c(x&lh(ylc ring;
such that RIGis not droxy, am no or an unsubstituted droup chosen from

C- Coal kyl , Mcﬁ@enke cterqgycle¥aiCafkyi or taien ogetha % R.cofomBal%k P 7- et her

CZ Gal kano%l&mbe@ed %%@@%rel&ac%pﬂl &%o%ycjle an@he%%l@@lsg&ﬁﬁﬁtedmo’ or
-(C, -Co6al kyl )am no kyl sul fonyl, mono- or

d| (C, - Caal Rylh})éw pbstituensmipfiepsirdenslecisd fram hydroxcialogsp Jmipicear bony | :

Each Qis i d
i ndependentf] ’Q%Es}e%p@g a@e%gag!t;begr ?FE%%‘&% d(éék%qg%l( @a%hdl% %‘%froc‘ O C(=00

S(O),,,, N(Ehakanal.LO)OEIRYlyu foayI=pbinoge oy NIk @y =0y C sy Ry ip Cpesa-ynd
N(R)S(O), 4 -§[§ N (Pand uitd Amit ARG N mThd- ddi
i ndependent?'y(cée a?c)péﬁm)gfﬁgog]gwn%o%caar r};? %@?% ﬁmé' lﬁo % mgh %n R
i ndependent (G-Ga&kg b @t pbanyh sexhchat Resaet Fydagen Hydis Cgpdly) 1@ M(Boal kyI and
groups that are. taken together with Ry to forman optionally substituted
4- to 7- rren%ere’d het erocycl e; Each R, is independently hydrogen,
C, - Cghal oal kyl , C, -Coal kyl, (C3-Cgcarbocycl e)Co-Coal kyl, (4- to
7-nenbereidclh@i|erocycl e) CI)- Coal kyI or taken toget her with R to forma 4-
to 7- nmenbeyed. hete e car bocyc
het er ocycl e(a '"siﬂ%rs“{ ﬁ%t SR ﬁoqu} wgrof% Z?%mobsfyaPUe)rq1 Hogeinl’ld%oenlt{nfent ly
sel ected f romahymgmmyl haioogelnamuamarmnylpyrahm) CHishlkyl, (meelml\]%-
am nocar bonyl , (l; -Clc ch(gal k£ , - Coal ?{l t her
Coal Kanoy! . CCRRTErPURT CaRPSRu e ERpo bty et Cr
Gi - Cgal kyl t hi Gﬁ,éalkm\ﬂy')l- ca@ghlkdiyeaﬂianylceabka;niahmxwcecmyibne NG and g
di - (C, - Coal kyl Ea(fiﬂ y ammogo-&(,alk%n%- to d7(?nembered heterocycle)Co-Cjalkyl, C;-
Cealkylsulfonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, and mono- and di-(C,-
Cealkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or
(b) taken together with an adjacent R; to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C,-Cgalkyl,
R; is selected from:
(i) hydrogen and halogen;
(i1) C,-Cealkyl, (C;s-Cgeycloalkyl)Co-Cralkyl, C-Cghaloalkyl and phenylCy-C,alkyl; and
(ii) groups of the formula:
/Rs

¢ N |
St *Re SN,

or

wherein:
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(C1- Coal kyl )am no and phenyl; such that R, is not hydrogen if Qis
Coal kyl and Mis absent; Each R is: (a) independently chosen from (i)
hydr oxy, am no, cyano, hal ogen, -COQON, am nosulfonyl, nitro and
am nocar bonyl; and (ii) C, -C6al kyl, (C3-Cgcycl oal kyl)Co- 200 C4al kyl,
Cl- C6hal oal kyl, G - Cbal koxy, G -C6al kylthi o, C2-C6al kyl ether, C2-
C6al kanoyl, Cl mJGgmkymrobdnﬂalkMe @aalskawroywgethyr, wiCBR LBabkRtofi@m ayono-
and di - (CI Cga y Coal kyl , (4- to 7-nmenbered
het er ocycl e) CO- Cg \ mrlﬁc% EEYSF sul fonyl , nono- and

i-(C - Ceal kyl\)/am,r(O(BLﬂ SonySO,;and mono- and di- (G -
CGaIkyI)amno @ each of which is substituted with fromO to 4
substituents B@?‘fﬂent | y chosen from hal ogen, hydroxy, cyano, am no,
am nocar bonyl , @hm m@@dhcfeamquhosemamdjr@gm, CQ-lCnQiht)/l t @kepalkadget ftsr with
an adj acent R used 5- to 13-nenbere bocyclic. or

het erocyclic gr ogﬁyf‘ﬁ‘gﬂ‘yl 19-Gtlkd; iG Gﬁ‘ﬂ@"wlt 3 ﬂﬁﬂml?}"{ot}y]?, PRg K11l et s

i ndependently cho&ENmkmBERHRQE8le @@al@mn&m%amwe joiRdd fol. B€brRCt ed
from (i) hydrogen and hal ogen i 3 kyl

(C3- Cacycl oal kyl § &o© GyBgmEpred heteroemk%u%al kyI and phenyl Co- Cgal kyl ; and

(iii) groups of H)ikddtdr@:a 4R 12-théhbetodMeteRRyQL; and. $, L' WR7 wherei n: L
i s Co-Cbal kyl ene or G -Chal kylene that is taken together with R5, R6 or

R7 to forma - it dwtogehbér @dza’ﬁfé't efoeyelkayl, V\ﬁqsscse’C]@@)’])@O Cathybr 080, ; RS

and R6 are: (a) d £ |
- G 2al kenyl (t&%ﬂé@y@{&ggy: n@gt&mmﬁd’e@_@&@gr@%@ﬁ@ A1 or a

G - Ceal kyl sul f ongloup fhekinydi '@d-t@géﬂ fieyn a 4- 104- memberrmWﬁ@V‘é@
het erocycl e)w@‘elg’@%lk?ﬁl (u?@ﬁid ?Lfggﬁbst Hn valfhefrbrglont%ql gu%sthu%g lt’l mde@ly

7- menber ed heterocycle to forma 4-
het er ocycl echosendr@®Y. | s hydrogen C- G 2al kyl, C2- CI 2al kenyl ,

C3- C3cycl oal t
(G- Coeyelonl ko) Maf bk, ogo R on PRRRAL RS s i 10,
a4 to 7- rrenberadmh@trlammbwie wher ei n each of (||) and (| ||) is

cubst it 0 e LIS, (R AURaBecELR oS Yo £0aa iom (1
Cealkanoyl, C;-Cgalkoxycarbonyl, Cg C(,alkanoylamlno mono- and di-(C;-
Csalkyl)aminoCy-Cjalkyl, C,-Cealkylsulfonyl, mono- and di-(C-
Csalkyhaminosulfonyl, mono- and di-(C,-Csalkyl)aminocarbonylC-Cjalkyl,
phenylCy-Cialkyl and (4- to 7-membered heterocycle)Cy-Cyalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Calkyl, C,-Cjalkoxy and C;-
C,haloalkyl; and

R4 represents from 0 to 2 substituents independently chosen from C;-Cialkyl, C,-C;haloalkyl
and oxo;

for the manufacture of a medicament for treatment of cough or hiccup.

48. Use of a compound having the formula:

Al'z
Y
4
(\/\NJ\XAR:g

N
Ar 1/

or a pharmaceutically acceptable salt thereof, wherein:

Ar, is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with Ryg

and with from 0 to 4 substituents independently chosen from R ;
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am nocar bonyl ; and (2) G -Cbal kyl, (C3-Cscycl oal kyl) C0- Cgal kyl

Cl- C6hal oal kyl , G - Cbhal koxy, G - C6al kanoyl, Cr-C6al koxycarbonyl,

C2- C6al kanoyl am no, nono- and di- (G - C6al kyl ) am noCo- C4al kyl ,

G - Cbal kyl sul fonyl, mono- and di-(G - 201 Cé6al kyl ) am nosul fonyl, nono-
and di - (C, - C6al kyl ) am nocar bonyl CO- C4al kyl , phenyl Co- C4al kyl and (4- to
7- menber éd, hehayboyad-e}@oerédadiitic, heeachclgfaohif ehichiissubstivged with &amWi t h
fromO to 4 ec ary.substituents independently chosen from hal ogen,
hydr oxy, cyé’?n‘&“‘(’)s“g”e“tg‘“dePeSde"By-C%’i%ﬂ ﬁo'l*?‘z’c, - Cdal koxy and G - C4hal oal kyl ;
and R4 réser%ndthase rhdqmdbnﬂpcz @M stdhtthee at [sast mle);ﬁﬁmﬂand Pys §hosen from

C, -C3al k d oxo t ct ure medi canment
For promitimgUcranyy Fissdr B a&iinss doa DR o Becr it foTer m 1.
wher ei n t hecyaedpauintooandsial € -C.alkyhadh@l abel ed. 51. A conpound or salt
accordin t]o claim?2 \A,gl?er ei the compound or salt is radiol abeled. 52.
A conpourd®bi 1§ Adgpeadiogy Y™cl ai m 27, wherein the conmpound or salt is

radi ol abel ed) haﬁc?g.en/%yﬂﬁb(hlﬁag&d phar maceut i cal preparation, conprising: (a)
a phar rraceu@)cal C OSI tion corrprg;lqul ng a conpound or salt according to

claiml in CoRBIR rfor\muﬂ%%%ﬁy | ogi cal |y acceptable carrier or

exci pi ent i @) gousQndt atctBken téddthef With RN Foimtd MQY L @ 7-HRMBEred h@b&génaom tion
to treat pain. 54. The use of a conpound of the fornula: Are

\"N Il R3 Rao ONh?tﬂrocmc King that isysubpfitRe déhfToam 1q 4 ubssibients |iadegedentbher eof |

wherein: Are 'cﬁos@nhﬁwlhal‘a% acﬁnmm%@gm@ﬁmaf@mhﬂé%@«w e, each of
which is substituted with fromo substituents | ndependent |y chosen

from R, ; Rxrewegnad ore gibgitpentigwasndeam:ly CR. or N, such that at |east one of
X, Yand Zis N, D, K, J and F are independently N, CH or carbon
substituted withuppgpbstituent represented by R or Ro; 202 R is

i ndependently chosen at each occurrence from hydrogen, hal ogen,

G - C4al kyl, am no

(b) groups of the formula -Q-M-R,; and
(c) groups that are taken together with a substituent represented by R, to form a fused,

optionally substituted 5- to 7-membered carbocyclic or heterocyclic ring;

such that Ry is not hydroxy, amino or an unsubstituted group chosen from C,-
Csalkyl, C;-Cealkenyl, C,-Cealkynyl, Ci-Csalkoxy, C,-Cealkyl ether, C,-Cealkanoyl, Cs-
Csalkanone, C;-Cghaloalkyl, C,-Cghaloalkoxy, mono- or di-(C,-Csalkyl)amino, C,-
Csalkylsulfonyl, mono- or di-(C,-Csalkyl)aminosulfonyl, or mono- or di-(C;-

Cealkyl)aminocarbonyl;
Each Q is independently chosen from Cy-Cjalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0O, O-C(=0)0O,
S(O)m> N(Ry), C(=O)N(R,), C(=NH)N(R,), N(R,)C(=0), N(R,)C(=NH), N(R)S(O)p,
S(0)uN(R,) and N[S(O),R.]S(O)n; wherein m is independently selected at each
occurrence from 0, 1 and 2; and R, is independently selected at each occurrence from
hydrogen, C,-Csalkyl and groups that are taken together with R, to form an optionally

substituted 4- to 7-membered heterocycle;

Each R, is independently hydrogen, C;-Cghaloalkyl, C,-Csalkyl, (C;-Cgcarbocycle)Co-Caalkyl,
(4- to 7-membered heterocycle)Co-Cqalkyl, or taken together with R, to form a 4- to 7-
membered heterocycle, wherein each alkyl, carbocycle and heterocycle is substituted with

from 0 to 4 substituents independently selected from hydroxy, halogen, amino, cyano,
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cyano and nono- or di-(C -C4alkyl)amno; R, represents fromO to 3
substituents independently chosen from (a) hal ogen, cyano and nitro;
(b) groups of the formula -Q MRy; and (c) groups that are taken together
with Roto forma fused 5- to 7-nenbered carbocyclic or heterocyclic
ring that is substituted with fromO to 4 substituents independently
chosen fromtmanxogélﬁ)oﬁs,ymcarhdntyﬂ (ﬁil-éladk)d,r@zt@zsyccbdallwhéiﬁ%alwIeehenQ:MRy Ri o

represent s op L ATBE0O RSB ORI S, hRfmul- @ MRy

and (b) groﬁ a dr e orm a
optionall yds(tﬁb&alkmaemosarbmyl Ynonneennﬁelr-@l (Zsaikjdmynﬁsukﬁorm n‘rmebemddycl iC

ring; such .S of an. ity group
chosen f rofré °alk al'ky T"% %ﬁ“yéé Xat y&%e?( fl@'lsléb%&y' & Koxy,
C2- Coal kyl astier, C2- CGaI kanoyl , C3 CGaI kanone, C, - C6hal oaI kyl,

C, - G6hal oal koxy, nono- or di-(C, -C6al kyl)am no, C,- C6al kyl sul fonyl ,

nono- orEa%Jf1 R(C Coéal kyl ) am nosul fonyl or nono- or di-(C, -
Coal kyl )am no&ar bony); Each Q is independently chosen from Co- C4al kyl ene;

E}a(c::? I\O/I)IO S (ag?gmmeamtl\llyyclab&enﬁi%mrl\l (i}selh;elwggNaﬁl_xDrim(*n Oyan@( i@ojgerfx_:((i‘{@)l,—l, C(=0 0O
N(R, ) C(=NH) , '%'IE?S)’@"@& ik g%T %@3‘ %ﬁ;(' @%a?ky' ]E{%%('a%%'erei n m
is |ndependermhlyylseCecglﬁd)amyl eapb(,almgur@,&nsleyIﬂr@m@cﬁajkﬁndthzr, md R is
i ndependent |y | ec t each oc nce from and
O ob- 2 R e T r A i g B S v 1 A S T
‘é- ths)h7I nelrviﬁqcedgdn@u)emmmb@,gzy@mu -Eagh 7%emb$reundcnseﬂae)ayte¢m |§c4an¢g/drgerk 5

al oal ky/ , , e car bocycl e a y
(4- to 7-me '5@5%@3&&&181 éfybgs @4§ %X')a"‘é’r‘)s‘tlﬁ?ﬁé‘n at‘gg‘élnﬂef“ Can

forma 4- to GaRpPHIeRRALORICERE WE MAichVIBISESTifdc8atith BbKYI to £ SiIMGHES e and
het erocycl e i s subst | tute with fromO to 4 substituents independently

sel ect ed frorMeRSGHEHRY chessn R, halpgeho, hYEPRho SY4IPL RBINGxaNinacetbopy

am nocar bonyla,m,@dg,lrﬁg@mé@mqland Exo; of6al kyl, C3-C, cycl oal kyl, C2- Cgal kyl
et her, C, -Cb6al kanoy C. - C6al kyl sul fonyl, C - Cbal kox

C Cshydr o@éé}kﬁmoget@er aneyija[cmt & tq-r@ﬁ@_a laSﬁGjS to 13- membyered carbocyclic or
- (C, - Coal kYHe)e?fﬂ%G §r5¢apm4! s subRARed @ﬂﬁ‘ bt 6%3%@étwén)sa,naéisa$déhti>onyl

m)no- and di am no, C, - C6al kanoyl am no, and phenyl; "such
that Ry is n 10%9@10@91@ gP'T,OQ and @datlikyll and Mis 203 absent; Each R is:
(a) mdqpqufera;ehymg]hosen from (i) hydroxy, am no, cyano, hal ogen, - COOH,
am nosul fon nitro and am nocarbonyl; and (ii) Cl-C6al kyl,

( C3- C8cycl egmdng)er lelpgeiky| , Cl- Cohal oal kyl, C)-Coal koxy,

G - Coal kyl ElH'cOJc(,a%l%bk&9£|o§|k§\?éotc29%y|, C,-Cshaloalky! and phenylCo-Calkyl; and
(iii) groups of the formula:
/R5

{JJ‘L/N\RG ‘J‘{L/W\R

or 7

wherein:

L is Cy-Cealkylene or Ci-Cealkylene that is taken together with Rs, R¢ or R, to form a
4- to 7-membered heterocycle;

Wis O, CO, S, SO or SOy

Rs and Rg are:
(a) independently - chosen from hydrogen, C;-Cjalkyl, C,-Cj.alkenyl, (Cs-
Cseycloalkyl)Co-Caalkyl, C,-Cealkanoyl, C,-Cealkylsulfonyl, phenylCo-Csalkyl,
(4- to 7-membered heterocycle)Cy-Coalkyl and groups that are joined to L to form

a 4- to 7-membered heterocycle; or

(b) joined to form a 4- to 12-membered heterocycle; and
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C6al kanoyl , G - C6al koxycarbonyl, C2-C6al kanoyl oxy, C3-C6al kanone, nono-
and di - (Cl-CBal kyl)am noCO- C6al kyl, (4- to 7-nmenbered
het er ocycl e) Co- C4al kyl, C Coal kyl sul fonyl, nono- and

i -(G -Co6al kyl)am nosul fonyl, and nono- and di- (G -
C6al kyl ) am nocar bonyl , each of which is substituted wwth fromO to 4
substituents Runiepedgent | ¢i-Chalsen (ff@)mllkﬁaybg@ﬁa Catmethaby)Co-Captleyb, Cani no,
am nocar bonyl , I and ther with
an adi acent Rzt SRR MRRYL AR Bl ielosh AEED GRS
het erocycl i ¢ gr ogrpust thattis joined tibls td fon ed- tei7trhenfhemhbBtetooy@e;subst i t uent s
i ndependent en. f. | . . . In- X i cted
from (i) hlvgerr%l(ﬁ\g%%an (]( |E]g{gg@nl?gﬁ!fl&ti%égyl&nfg?lfylt&%u%&’ttﬁen&n&eﬁer@%t@
(C3- C3cycl odiokqnlfyo@o C2al kyl , CrCGhaI oal kyl and phenyl Co- C2al kyl ; and

(ti1) groups formyl a: R5. wher ein;
Co- Csal kyl ene c)r th%oge& yolxéngmfnﬁatcyano tg%)??l t%mm?%lﬁon R Rgmo R%ndor R7
to forma 4- towﬂmmrﬁmyledndheterocycl e; Wis 0, CO S, SOor S@2; R5

" ot varkenyl B GCRER kel Rt € oA B Sy ANSY. c

G - CBal kyl sul f onglalkapdyenyd, Qealkd@tdtydnyl, CAE€ alkandyiaminRenesio- and di-(Ci-

het er ocycl e) Co st ed to L to form 4- to
7- menber ed het e%@b‘é{ﬁ@“ e %ﬁ%ygl ne@ {:‘Gﬁfgwkﬂ“ém Tgo12- n‘é‘ﬁber%’o&"
het er ocycl e; andcRikyl)sminyQifogen, méab- Cardal d@(t, cgﬂcy()‘hraab&ewylco Caalkyl,

S by het ZL@%@%&%‘&J@F%M& er@%ﬁfﬁf% e 4&%@%'%@% form

a 4- to 7-nenber gdubretu@doGCh&n 08 ERbiYaBaRBst@lentsiihdep@iashtlyl chbgen iiSm
substituted with fromOQO to 4 substituents |nde endentlé lchosen from 204
43

(1) hal ogen, hydPa9&sn dwiiewy: EY2RA0,0x0.cimine: dntralkh f onfeakowk @ndnfr o and
am nocar bonyl ; a@gla{()g[)( |C,1[fd06al kyl, (C3- Cncycl oal kyl ) CO- C2al kyl ,
G - Cohal oal kyI Y G- Osal kanoyl , Ci - C6al koxycar bon?/ ,
C2- Céal kaﬁqd%f%ﬁﬁwtﬁéomr?otﬁ@ s @emur(d@yend@@lalcmﬁley famfodoalenlalkpphaloalkyl
CI Céal kyl syifpy! , mono- and di- (G - C6al kyl )am nosul fonyl, mono- and
- (G - Coal kyl ) ami nocar bonyl Co- C4al kyl, phony | Co- C4al kyl and (4- to
7 nmenber der th@tr@qu@gy@p @f coediganeny for t@a@qqtmnt Ahyringry incontinence or overactive

bladder.

49.  Use of a compound having the formula:

Ara
Re ]
(\/\NJ\X//l\R;;

N
Al'1/

or a pharmaceutically acceptable salt thereof, wherein:

Ar; is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with Rjo
and with from 0 to 4 substituents independently chosen from R;

Ar; is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with from 0
to 4 substituents independently chosen from Ry;

X, Y and Z are independently CR, or N, such that at least one of X, Y and Z is N;

R, is independently chosen at each occurrence from hydrogen, halogen, C,-Csalkyl, amino,
cyano and mono- and di-(C-C4alkyl)amino;

Each R, is independently chosen from:
(a) halogen, cyano and nitro;

(b) groups of the formula -Q-M-R,; and
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IS substituted wth fromO to 4 secondary substituents independently
chosen from hal ogen, hydroxy, cyano, oxo, imno, Cl-C4al kyl, G -C4al koxy
and Ci - Cdhal oal kyl; and R4 represents fromO to 2 substituents

i ndependently chosen from C1- C3al kyl, G -C3hal oal kyl and oxo, for the
manuf acture of a nmedi canent for the treatnent of a condition responsive
to capsai ci @) goepepdtere taipdudgtheonith Bh.to ﬂormwueﬂddemﬂ-ngnﬁocred: tabary8it,
wherein the C%P%’%{El'og)llnc %mg%at is &%&M@d W 6 to 90ThL MG Hs".ﬁfdepwd”&%i‘ar y

di sease, cough, Y, Inary incon nti nence or '

bl adder, exposhnfsen fr@rnd:alpgtau, jang, nbwandgroupsrcrftmeabtrmrlaeméﬂﬂ(g exposure to
heat, bugn, Qr.Lrritalhan A, fg.sxposure to |ight, burn.

br onchoconst PTEL TSR 3P T £ ation due t o exposure to tear gas, air

pol l utants or pepper spray, or burn or irritation due to exposure to
acid. 56. A conp@Eumdropr salt according to claim1, wherein the conpound
is: 6- {4-[2-(4-Fluoro-phenyl)-6-(2- (R) met hyl -pyrrol idin-1-yl)-pyrid
in-4-yl]-3-(R) - hy| - a2| 5 rrethyl ni cotinic acid;
6{4~[Z(3-dﬂoﬁ% Ry t£‘%ﬁ”ﬁ%“y pyrrolidin-1-yl)-pyridin-4-yl]-
3- (R -net hyl - pi perazi n | -yl }-5-methyl - n| coti nic acid; 6-{

4- [ 2- (4- Fl uE) groGpsrmiett hrgltakeh exgythyr-vGieh(aubRuenetirydentey by 8l toifdinna fusedyl ) - pyri d
? 4-yl]-3- (R tlonn}jy ?Lf{)stltpte(Pytg%Irﬁ]e)mbé%ggar?wchcci/ NSO e acid;

6-{4-[ 2- (3- Chl tsHsd pred hSFOSyTe P Fdi n- 10 y1 ) - pyri d
in-4-yl]1-3-(R) nethyl-piperazin-I-yl}-5-methyl-nicotinic acid; or 6- {
4-[5"-Ch | oro-6-{ugh (ha)R.m'stnhWydmramiithIunsujokt)tut[e@_grauq cttabqnyfrdndcl-

Yl 4y - G0, TRy, BLBSARANNC kb TR ek SR L iG] & 205

Cealkanone, Ci-Cghaloalkyl, C-Cghaloalkoxy, mono- or di-(C,-Cealkyl)amino, C;-
Csalkylsulfonyl, mono- or di-(C,-Csalkyl)aminosulfonyl or mono- or di-(C;-

Csalkyl)aminocarbonyl;
Each Q is independently chosen from Cy-Cgalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0, O-C(=0)O,
S(O)m, N(R,), C(=O)N(R,), C(ENH)N(R,), N(R,)C(=0), N(R,)C(=NH), N(R;)S(O)u,
S(0),N(R,) and N[S(0),,R.;]S(O)n; wherein m is independently selected at each
occurrence from 0, 1 and 2; and R, is independently selected at each occurrence from
hydrogen, C,-Cgalkyl and groups that are taken together with R, to form an optionally

substituted 4- to 7-membered heterocycle;

Each R, is independently hydrogen, C;-Cghaloalkyl, C,-Cgalkyl, (Cs-Cscarbocycle)Co-Calkyl,
(4- to 7-membered heterocycle)Co-Caalkyl, or taken together with R, to form a 4- to 7-
membered heterocycle, wherein each alkyl, carbocycle and heterocycle is substituted with
from 0 to 4 substituents independently selected from hydroxy, halogen, amino, cyano,
nitro, oxo, -COOH, aminocarbonyl, C,-Cgalkyl, C;-C;cycloalkyl, C,-Cgalkyl ether, C;-
Cialkanoyl, Ci-Csalkylsulfonyl, aminosulfonyl, C,-Csalkoxy, C-Csalkylthio, mono- and
di-(C,-Cealkyl)aminocarbonyl, mono- and di-(C,-Csalkyl)aminosulfonyl, mono- and di-
(Ci-Cealkyl)amino and phenyl; such that R, is not hydrogen if Q is Coalkyl and M is

absent;

Each R, is:
(a) independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,

aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Cgalkyl, (C3-Cscycloalkyl)Co-
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Cialkyl, C;-Cghaloalkyl, C,-Csalkoxy, C,-Csalkylthio, C,-Cealkyl ether, C,-
Cealkanoyl, C,-Cgalkoxycarbonyl, C,-Cealkanoyloxy, Cs;-Csalkanone, mono- and di-
(C)-CsalkyhaminoCy-Cgalkyl, (4- to 7-membered heterocycle)Co-Cialkyl, Ci-
Csalkylsulfonyl, mono- and di-(C,-Cealkyl)aminosulfonyl, and mono- and di-(C;-
Cealkyl)aminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,
aminosulfonyl, -COOH and oxo; or

(b) taken together with an adjacent R; to form a fused 5- to 13-membered carbocyclic or
heterocyclic group that is substituted with from 0 to 3 substituents independently
chosen from halogen, oxo and C;-Csalkyl;

R; is selected from:

(1) hydrogen and halogen;

(i) C,-Cealkyl, (C5-Cyeycloalkyl)Co-Cialkyl, C,-Cghaloalkyl and phenylCy-C,alkyl; and

(iii) groups of the formula:

Rs

/
5, N, o W
St Rs o St Mg,

wherein:
L is Cy-Csalkylene or C;-Cealkylene that is taken together with Rs, Rg or R; to form a
4- to 7-membered heterocycle;
Wis O, CO, 8§, SO or §Oy;
Rs and R are:
(a) independently chosen from hydrogen, C;-Cjsalkyl, C,-Cjalkenyl, (Cs-
Cseycloalkyl)Co-Cialkyl, Cy-Cgalkanoyl, C,-Cealkylsulfonyl, phenylCy-Cealkyl,
(4- to 7-membered heterocycle)Co-Csalkyl and groups that are joined to L to form
a 4- to 7-membered heterocycle; or
(b) joined to form a 4- to 12-membered heterocycle; and
R; is hydrogen, C,;-Cjalkyl, C,-Cpalkenyl, (C;-Cscycloalkyl)Cyp-Caalkyl, C,-
Csalkanoyl, phenylCy-Cealkyl, (4- to 7-membered heterocycle)Co-Cealkyl or a
group that is joined to L to form a 4- to 7-membered heterocycle;
wherein each of (ii) and (iii) is substituted with from 0 to 4 substituents independently
chosen from:
(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and
(2) C;-Cealkyl, (C;-Cseycloalkyl)Co-Cralkyl, C;-Cghaloalkyl, C,-Csalkoxy, C;-
Csalkanoyl, C-Csalkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C,-

Cealkyl)aminoCy-Cialkyl, C,-Cealkylsulfonyl, mono- and di-(C)-

201



CsalkyDaminosulfonyl, mono- and di-(C;-Cgalkyl)aminocarbonylCy-Cjalkyl,
phenylCy-Cialkyl and (4- to 7-membered heterocycle)Co-Cialkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C,-Cjalkyl, C,-Cjalkoxy and C;-
C,haloalkyl; and
R4 represents from 0 to 2 substituents independently chosen from C;-Cjalkyl, C,-Cshaloalkyl
and oxo;

for the manufacture of a medicament for promoting weight loss.

50. A compound or salt according to claim 1, wherein the compound or salt is

radiolabeled.

51. A compound or salt according to claim 26, wherein the compound or salt is

radiolabeled.

52. A compound or salt according to claim 27, wherein the compound or salt is

radiolabeled.
53. A packaged pharmaceutical preparation, comprising:

(a) a pharmaceutical composition comprising a compound or salt according to
claim | in combination with a physiologically acceptable carrier or excipient in a

container; and

(b) instructions for using the composition to treat pain.

54. The use of a compound of the formula:
Arp

or a pharmaceutically acceptable salt thereof, wherein:

Ar; is phenyl or a 6-membered aromatic heterocycle, each of which is substituted with from 0
to 4 substituents independently chosen from R»;

X, Y and Z are independently CR, or N, such that at least one of X, Y and Z is N;

D, K, J and F are independently N, CH or carbon substituted with a substituent represented by
Ry or Rig;
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Ry is independently chosen at each occurrence from hydrogen, halogen, C,-Cjalkyl, amino,
cyano and mono- or di-(C;-C,alkyl)amino;
R, represents from 0 to 3 substituents independently chosen from:
(a) halogen, cyano and nitro;
(b) groups of the formula -Q-M-R,; and
(c) groups that are taken together with Ry to form a fused 5- to 7-membered carbocyclic
or heterocyclic ring that is substituted with from 0 to 4 substituents independently
chosen from halogen, cyano, nitro and groups of the formula ~Q-M-R;

R represents one substituent chosen from:
(a) groups of the formula -Q-M-R,; and

(b) groups that are taken together with a R, to form a fused, optionally substituted 5- to 7-

membered carbocyclic or heterocyclic ring;

such that R is not hydroxy, amino or an unsubstituted group chosen from C;-
Csalkyl, Co-Cealkenyl, C,-Cealkynyl, C,-Csalkoxy, C,-Cealky! ether, C,-Cealkanoyl, Cs-
Csalkanone, C,-Cghaloalkyl, C-Cghaloalkoxy, mono- or di-(C,-Csalkyl)amino, C;-
Cealkylsulfonyl, mono- or di-(C-Csalkyl)aminosulfonyl or mono- or di-(C;-

Csalkyl)aminocarbonyl;
Each Q is independently chosen from Cy-Cyalkylene;

Each M is independently absent or selected from O, C(=0), OC(=0), C(=0)0, O-C(=0)0,
S(O)u, N(R,), C(=OIN(R,), C(ENH)N(R,), N(R,)C(=0), N(R;)C(=NH), N(R;)S(O),
S(0)..N(R,) and N[S(0),,R,]S(O),,; wherein m is independently selected at each
occurrence from 0, 1 and 2; and R, is independently selected at each occurrence from
hydrogen, C,-Csalkyl and groups that are taken together with R, to form an optionally

substituted 4- to 7-membered heterocycle; and

Each R, is independently hydrogen, C;-Cshaloalkyl, C,-Csalkyl, C,-Cgalkenyl, (Cs-
Cscarbocycle)Cy-Cqalkyl, (4- to 7-membered heterocycle)Cy-Cjalkyl, or taken together
with R, to form a 4- to 7-membered heterocycle, wherein each alkyl, carbocycle and
heterocycle is substituted with from 0 to 4 substituents independently selected from
hydroxy, halogen, amino, cyano, nitro, oxo, ~COOH, aminocarbonyl, aminosulfonyl, C;-
Csalkyl, C3-Cseycloalkyl, C,-Cealkyl ether, C,-Cgalkanoyl, Cy-Cealkylsulfonyl, C;-
Csalkoxy, C,-Cghydroxyalkyl, C-Cgalkylthio, mono- and di-(C-Csalkyl)aminocarbonyl,
mono- and di-(C,-Cealkyl)aminosulfonyl, mono- and di-(C,-Csalkyl)amino, C;-

~Cealkanoylamino, and phenyl; such that R, is not hydrogen if Q is Coalkyl and M is
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absent;

Each R, is:

(2)

independently chosen from (i) hydroxy, amino, cyano, halogen, -COOH,
aminosulfonyl, nitro and aminocarbonyl; and (ii) C,-Csalkyl, (C;-Cscycloalkyl)Co-
Cialkyl, C,-Cghaloalkyl, C;-Cealkoxy, C,-Cgalkylthio, C,-Calkyl ether, C,-
Csalkanoyl, C,-Cealkoxycarbonyl, C,-Cealkanoyloxy, Cs;-Cealkanone, mono- and di-
(C\-Cgalkyl)aminoCy-Cealkyl, (4- to 7-membered heterocycle)Cy-Cialkyl, C;-
Csalkylsulfonyl, mono- and di-(C,-Cgalkyl)aminosulfonyl, and mono- and di-(C;-
Csalkyhaminocarbonyl, each of which is substituted with from 0 to 4 substituents
independently chosen from halogen, hydroxy, cyano, amino, aminocarbonyl,

aminosulfonyl, -COOH and oxo; or

(b) taken together with an adjacent R; to form a fused 5- to 13-membered carbocyclic or

heterocyclic group that is substituted with from 0 to 3 substituents independently

chosen from halogen, oxo and C;-Calkyl;

R; is selected from:

(i) hydrogen and halogen;
(i) C,-Cealkyl, (C3-Cgeycloalkyl)Co-Cralkyl, Ci-Cghaloalkyl and phenylCo-C,alkyl; and

(iti) groups of the formula:

Rs

/

6 or 7

wherein:

L is Cp-Cgalkylene or C)-Cgalkylene that is taken together with Rs, R¢ or R; to form a
4- to 7-membered heterocycle;

Wis O, CO, S, SO or SO;;

Rs and R¢ are:
(a) independently chosen from hydrogen, C,;-Cjalkyl, C,-Ci,alkenyl, (Cs-
Cseycloalkyl)Co-Caalkyl, C,-Cealkanoyl, C;-Cgalkylsulfonyl, phenylCy-Cgalkyl,
(4- to 7-membered heterocycle)Co-Cealkyl and groups that are joined to L to form
a 4- to 7-membered heterocycle; or
(b) joined to form a 4- to 12-membered heterocycle; and

R; is hydrogen, C,-Cjalkyl, C,-Cpalkenyl, (C;-Cscycloalkyl)Co-Caalkyl, Cs-
Csalkanoyl, phenylCy-Cealkyl, (4- to 7-membered heterocycle)Cy-Cealkyl or a

group that is joined to L to form a 4- to 7-membered heterocycle;

wherein each of (ii) and (iii) is substituted with from 0 to 4 substituents independently

chosen from:
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(1) halogen, hydroxy, amino, cyano, -COOH, aminosulfonyl, oxo, nitro and
aminocarbonyl; and
(2) C-Cealkyl, (C;-Cscycloalkyl)Cy-Cialkyl, C,-Cghaloalkyl, C;-Csalkoxy, C;-
Cealkanoyl, C,;-Cealkoxycarbonyl, C,-Csalkanoylamino, mono- and di-(C;-
Cealkyl)aminoCy-C,alkyl, C,-Cealkylsulfonyl, mono- and di-(C-
Cealkyl)aminosulfonyl, mono- and di-(C,-Cgalkyl)aminocarbonylCy-C,alkyl,
phenylCy-Cjalkyl and (4- to 7-membered heterocycle)Cy-Caalkyl, each of which
is substituted with from 0 to 4 secondary substituents independently chosen from
halogen, hydroxy, cyano, oxo, imino, C;-Csalkyl, C,-Csalkoxy and C;-
Cshaloalkyl; and
R, represents from 0 to 2 substituents independently chosen from C;-Csalkyl, C;-C;haloalkyl

and oxo,

for the manufacture of a medicament for the treatment of a condition responsive to capsaicin

receptor modulation.

55. A use according to claim 54, wherein the condition is pain, asthma, chronic
obstructive pulmonary disease, cough, hiccup, obesity, urinary incontinence or overactive
bladder, exposure to capsaicin, burn or irritation due to exposure to heat, burn or irritation due
to exposure to light, burn, bronchoconstriction or irritation due to exposure to tear gas, air

pollutants or pepper spray, or burn or irritation due to exposure to acid.

56. A compound or salt according to claim 1, wherein the compound is:

6-{4-[2-(4-Fluoro-phenyl)-6-(2-(R)-methyl-pyrrolidin-1-yl)-pyridin-4-yl]-3-(R)-methyl-
piperazin-1-yl}-5-methyl-nicotinic acid;
6-{4-[2-(3-Chloro-phenyl)-6-(2-(R)-methyl-pyrrolidin-1-yl)-pyridin-4-yl]-3-(R)-methyl-
piperazin-1-yl}-5-methyl-nicotinic acid;
6-{4-[2-(4-Fluoro-3-methyl-phenyl)-6-(2-(R)-methyl-pyrrolidin-1-yl)-pyridin-4-yl]-3-(R)-
methyl-piperazin-1-yl}-5-methyl-nicotinic acid;
6-{4-[2~(3-Chloro-4-fluoro-phenyl)-6-(2-(R)-methyl-pyrrolidin-1-yl)-pyridin-4-y1]-3-(R)-
methyl-piperazin-1-yl}-5-methyl-nicotinic acid; or

6-{4-[5'-Chloro-6-(2-(R)-methyl-pyrrolidin-1-yl)-[2,3'|bipyridinyl-4-yl]-3-(R)-methyI-
piperazin-1-yl}-5-methyl-nicotinic acid.
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