COVPOUNDS, COWVPCOSI TI ONS AND METHODS CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] This application clains the benefit of co-pending
provisional U'S. Applications Serial Nunbers: 60/440,133 and 60/ 440, 183
filed January 14, 2003; 60/476,086 filed June 4, 2003; 60/476,517 filed
June 5, 2003; and 60/501,376 filed Septenber 8, 2003; each incorporated
herein by reference. FIELD OF THE | NVENTI ON [ 0002] The invention relates to
substituted urea derivatives, particularly to conpounds that selectively
nodul ate the cardi ﬁ‘cn-sar conere, and specifically to conpounds,
phar maceuti cal for MCAMPOUNDS Mg f ic heart
failure, including congestive heart Mgﬁlymw%l NVENTI ON
THE CARDI AC SARCOVERE [ 0003] The "sarconere" is an elegantly organi zed
cellular structure fou i ' kel et al nuscl e made up of
i nterdi gi tat[{;arég thin a%?%?ﬁﬁ%%?g;ﬁﬁAT%ﬁﬂﬁ%ﬂMI y 60% of
cardi ac cel 1 ume. Thie &pilicktidn RSt heabBnsiR d. of . "myosin, ' the
protein resp\%ﬁ%{% %ﬁ%grr. tlﬁangdu_ci ng chem ca “eng?gf}c%( lq%,g‘i{%’lf%ak)é-gnt_o
force and di TRcred nbveteNtMbRISos BR44Ad38 tand 6RO Bal filgd rJanaarg 14 omians
are cal | ed 6U8T®08@filsteiure. 4, THe0a o 7sid@ S osed of a _complex of
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proteins. O 0 roteins, "actin"

substrate u%%ﬁemk?rciI}ﬁéﬁ?s‘%ﬁ’hﬁlﬂor@médhﬁw byoreferemmmner at i on. Bound to actin
are a set of regulatory proteins, the "troponin conplex" and
"troponyosin,” which nmake the actin-nyosin interaction dependent on
changes in intracellular Ca 2+ FiELE @F THRINVENTIOReart beat, Ca2+ | evel's

ri se and fgpbgy i nit il i cle tracti on and then cardiac

muscl e rel ggat i]on (Ro@rgi ﬂge ﬁ%"ﬁcq& gﬁ?g? ﬁ’v\éHl&S%g'R?d (W63 ofleriyiieas. | partilesly stoof
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Phi | adel phicgmpoadd) p‘PiErn&gk[% 8‘8,_3198 tts of the %arcomere ‘contrrbutes’to. its

contractile responsé. -1 10004] W@%Ioﬁsia\@dtrﬁﬁt o3 ©f dreebnentvier gystalicdiead of

al | the not@dlirginaudingscongestivecheatttiaireen di stinct classes of nyosin in ,

human cells, the nyosin-I1l class is responsible for contraction of

skel etal, cardiac, and snooth nuscle. This class of myosin is significantly

different in amno acid comBACGKGROUNDIOF THRMANVENTI6N Uct ure from nyosin in

t he ot her Jﬂéﬁ&&% | asses (Goodson HV anJ pudi ch A. (1993) Proc.

Nat|. Acad. Sci. ~9U. -663). Myosin-I1 consists of two gl obul ar head

domai ns i Wﬁ] t oget kpﬁé “b% a | onq al pha-helical coiled-coiled tail that

assenbl es w th' ot her nyoTHeTPS 119 doPiRgaMly eismaized cellular structure found in
cardiac and skeletal muscle made up of interdigitating thin and thick filaments; it

comprises nearly 60% of cardiac cell volume., The thick filaments are composed of

“myosin,” the protein responsible for transducing chemicai energy (ATP hydrolysis) into
force and directed movement. Myosin and its functionally related cousins are called
motor proteins. The thin filaments are composed of a complex of proteins. O ne of
these proteins, “actin® (a filamentous polymer) is the substrate upon which myosin pulls
during force generation. Bound to actin are a set of regulatory proteins, the “froponin
complex” and “tropomyosin,” which make the actin-myosin interaction dependent on
changes in intracellular Ca® levels, With each heartbeat, Ca® levels rise and fall,
initiating cardiac muscle contraction and then cardiac muscle: relaxation {Robbins J and
Leinwand LA. (1999) Molecular Basis of Cardiovascular Dissase, Chapter 8. editor
Chien, K.R., W.B. Saunders, Philadelphta). Each of the componen

| | ts -of the sarcomere
contributes to.its contractile response. |




the sarconere's thick filanment. The gl obul ar heads have a catal ytic domain
where the actin binding and ATP functions of nyosin take place. Once bound
to an actin filament, the release of phosphate (cf. ATP to ADP) leads to a
change in structural conformation of the catalytic domain that in turn
alters the b‘ﬁ tation of the light-chain binding | ever armdomain that
extends fro gl obd{l¥esimis de mast §Xfﬁwmiyeamdlezd ofeainthe Hhb®r phYRS SOF Hee-
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cardiac b [ Wi he correspondi ng human cardi ac
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systolic and diastolic function, respectively. HEART [0008]
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cardi ac ouPfRAominem: foremi(naBW percent) in adult human cardiac muscle. Bofh have been
observed to be regulated'in human heart failure conditions at both transcriptional and

translational levels (Miyata supra), with the alpha form bemg down-regulated in heart
failure.

[0006] The sequences of all of the human skeletal, cardiac, and smooth muscle
myosins have been determined. While the cardiac alpha and beta myosins are very
similar (93% identity), they are both considerably different from human smooth muscle
(42% identity) and more Closely related to skeletal myosins (80% identity).
Conveniently, cardiac musc!e myosins are incredibly conserved scross mammalian
species. For example, both alpha and beta cardiac myosins are > 96% conserved
between humans and rats, and the available 250-residue sequence of porcine cardiac

beta myosin is 100% conserved with the corresponding human cardiac beta myosin



pat hophysi ol ogy associated with CHF is systolic dysfunction, an inpairnment
of cardiac contractility (wth a consequent reduction in the anmount of

bl ood ejected with each heartbeat). Systolic dysfunction with conpensatory
dilation of the ventricular cavities results in the nost conmon form of
heart failure, "dilated cardionmyopathy,"” which is often considered to be
one in thesesmencas k. semenes gensenedpm ontsibyips tte | the prediapbility taf sidving
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condi ti onsﬂéﬁ%ﬁﬂ-‘i@& present with the sane classical synptoms: shortness
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five-year nortality from CHF approaches 50% (Levy D. (2002) New Engl J
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"deconpensat ed” , ' . .

the same classical symptoms: shortness of breath, edema and overwhelming fatigue.

In approximately haif of the patients with dilated cardiomyopathy, the cause of their

heart dysfunction is ischemic heart disease due to coronary atherosclerosis. These

patients have had either a single myocardial infarction or multiple myocardial infarctions;

here, the consequent scarring and remodeling results in the development of a ditated

and hypocontractile heart. At times the causative agent cannot be identified, so the

disease is referred to as “idiopathic dilated cardiomyopathy.” Irrespebtive of ischemic or

other origin, pafients with dilated cardiomyopathy share an abysmai prognosis,

excessive morbidity and high mortality.

[0010] The prevalence of CHF has grown to epidemic proportions as the
population ages and as cardiologists have become more successful at reducing



heart failure) involves a precipitous drop in heart function resulting from
a variety of causes. For exanple in a patient who al ready has congestive
heart failure, a new nyocardial infarction, discontinuation of

medi cations, and dietary indiscretions may all |ead to accunul ati on of
edema fluid and nmetabolic insufficiency even in the resting state. A

therapeuti cygd8iy frbRAscHENGE BBHEBisBER, the MBS doPREN brelEeSteCOHRN R%‘EIHFI@ 46
episode could assist inrelieving this metabolic insufficienc
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of an agent that assists the stopped or slowed heari in resuming normal function.
Patients who have diastolic dysfunction (insufficient relaxation of the heart muscle) could
benefit from a therapeutic agent that modulates relaxation.
THERAPEUTIC ACTIVE AGENTS
[0012] Inotropes are drugs that increase the confractile ability of the heart. As a
group, all current inotropes have failed to meet the gold standard for heart failure
therapy, i.e., to prolong patient survival. In addition, current agents are poorly selective
for cardiac tissue, in part leading {o recognized adverse effects that limit their use.
Despite this fact, intravenous inotropes continue to be widely used in acute heart failure
(e.g., to allow for reinstitution of oral medications or to bridge patients to heart



this inproved therapeutic index. The present invention provides such agents
(particularly sarconere activating agents) and nethods for their
identification and use. SUWMARY OF THE | NVENTI ON [ 0015] The present

i nvention provides conpounds, pharnmaceutical conpositions and nethods for
the treatnment of heart failure including CHF, particularly systolic heart

failure. TheakpEntsioh) Qhereds ff%ﬂhlé
sar coner e, f%ﬁgp exa0 e, Lot g?l??“&?ﬁlé‘g%%r aé.%gﬁg%n [%@f 9 Hsétﬁ@sa?bect
t he invent iiBAtreRs é%l'e‘(% patignt symptoms, dopyoveribs quainty ok lifeg ramdretiaps Goepitapd by

Formula 1: &mi?%ior.'%z. \NN-HH Fornmula | wherein: R is optionally
substituted aryl or optionally substituted heteroaryl; and R2 is optionally

substi t ut ecd{0aL3]l opthvaaItth/I!mltémhs tofitcatentr &cdhis, ,neﬂpéﬂp%t?&hlei’ ar€ Heshéd E}:; ed
cycl oal kyl , %p(; i %{) supst.i tuted _he erlﬁ%é ptionally substitute

het er oar al kn'\ %E?f’ 9 1D, cRagestive ganm i 'feoc-?'@ Rpst recenilylapgrowgdsihagt e
st er eoi sorrHeEm mtravbndilﬂSag?efnt shirin@Ak,Sie ITRW nedtyirlcBR yBRA' JIRC Bﬂ |a§(p ble
accept abl e vates, and sol vates of "pharmaceuti cal ?ab

|
salts ther e°c5$' af%ha'g@iﬁ'ﬁpb‘m%fé 250 mpdred years nld uE@rmrera@naa grﬁata@edtfer in
practice ofageh®s thet &gt Aw mebRAHiSHRO bf 880! Jhd'mé‘}’hé\fet b’étf‘er%futéog’?es interms |

phar maceuti cal formul ati ons of the i1 nvention, nt er medi at es

synt hesi s refigt AT SWRRIOBs sty and e mprialiy, }bpth‘ shortddrras-lpddnng—teha New

I nvention rgkalksit &1 81

represent eo?% by Formul a ﬁo?éd%ﬁ%ﬁ%%ﬁ?%?@gg?% WEE?% %WMFEH'Sef' gngan%to

-O (opti oné‘Ph'?V%U%PP{’WJ@@QUHCGM$ al kyl ene)-, -(optionally substituted | ower

al kyl ene) - He | ower, | ene
- (opti onal I(B;/ Aubstitor g%iéc &eolf%g? Uiﬁg d§ the egrgiac Sa%Te(%ng §YERIg,
substi t ut e®@yliay@eting cardiac beta myosin) has been identifi ed as an important means to achieve’
this improved therapeutic index. The present invention provides such agents
(particularly sarcomere activating agents) and methods for their identification and use.

SUMMARY OF THE INVENTION
[0015] The present invention provides compounds, pharmaceutical compositions
and methods for the freatment of heart failure including CHF, particularly systolic heart
failure. . The compositions are selective modulators of the cardiac sarcomere, for
example, potentiating cardiac myosin.

[0016] In one aspect, the invention relates to one or more compounds of the
group represented by Formula I;
‘ O
R‘I J_k R2
\N -
N
H H
Formula |

wherein:
R'is optionally substituted aryl or optionally substituted heteroaryl; and
R* is optionally substituted aryl, optionally substituted aralkyl; optionally
substituted cycloalkyl, optionally substituted heteroaryl, optionally
substituted heteroaralkyl or optionally substituted heterocyclyl,



al kyl ene)-, or -(optionally substituted | ower alkylene)-SO2-; Y and Z are

i ndependently -C= or -N=, provided that only one of Yor Zis -N=; R' is
optionally substituted aryl, optionally substituted heteroaryl or
optionally substituted heterocyclyl; R 2 is hydrogen, halo or optionally
substituted heteroaryl; and R 3 is hydrogen, halo, opti onal |y substituted
het eroaryl including rsingld @M@dlsdrﬁb@nﬁﬁﬁﬁ*es Mf%‘t&é&l@&n@%‘) ’ §hérﬂm\é§5l§t{c8@/
relates to one o orrpounds of Formul a epresen by
Formula I, Gr‘f%‘iah'@ %’F{% 3?61"57’4%? eangf solyales ﬂﬁpmaﬁﬂvﬂﬂ@lﬂlcﬂfy SCGEQ:Atab[é/ sathsdthér@fe C—;
R roliah yrﬁ*wl @grg{qwgggpf Folnfid PRGN R Wekive 8BS phatiSs' BP e MERSas of

3- oxo- t et r AFRAYRENtRANErIB IeANUTactyp ol dhe Phampceuticablormotakibys Bﬂthet invaHtien and

nor phol i nyl i.din optionally substituted
pyri di nyl oarS l@%ﬁ%ﬁy‘t@gggﬁthég S%L@hgﬁg eagﬁﬁ% i s hydrogen or fluoro; and
R 3 is pyril@0I#l or finagreferréd EOHSA]the mv@nffdmrrbfé\@és i@rcﬁfeecﬁﬁ rﬁgreac%ﬂ%%hndéae

i nvention r=gl ounds of Forrmula | where
repr esent edF%kr)@hE Wﬁr?a?leI'S igﬁ&esyted%y?imﬁl@ ¥f - pyrrolidin-3-yl,

1- al koxycar bonyl -pyrrolidin-3-yl, 1-am di ng?pyrrolidin-3-yl, 1- sul fonyl -
pyrrolidin-3-yl, 3-o0xo0- tetrahydro pyrrolo[ , 2-c] oxazol - 6-yl,

1- acyl - pi peridin-3-yl, 1- al koxycar B&nyl eridin-3-yi,

1- am di no- pi peri di n-3-y| or 1-sul fonyl - pertjdi n-3-yl, optionally having
an addi tional |ower alkoxy or |ovwgs alkdxyal ring substituent. [0020] In
anot her aspect, the invention rel at\e§( ds of the group
represented by Fornula |, where R2 is optionally substituted aryl or
optional |y substituted heteroaryl, ipghudiing singl e stereoisoners,

m xtures of_ st.ereoi sonmers, and the pharmaceutically acceptable salts,

sol vat es, gln‘ﬁhlg | vat es of pharmaceutically acceptable salts thereof,
particul arly thgge-pheoeoBior tu 1y
substituted napht hyl, gg(t |B§i)onaaSﬁ Y Smﬁsﬂ&ﬂé@!&’é{ glgﬁéﬁé?‘)ro cﬁ%oﬂ@lﬁ&)ﬂbsﬂtﬁ{%ﬁ IWKH
substituted, thiazol FyeaRPomst mbemaliy@ub%tltuteddwazalkylbne)ap(omnmuyy
substituted pyrazol ysubstif @,‘gpé t ut p

substituted pyrazi nyI opt?@ﬂe}-}élsubsgst uts?cjf pﬁq%og?@nnyﬁﬂy%gﬁ%tgv A%"Fﬁ'r
substituted pyridazi byenef o6y tioptpnally subriituted lowepelkyleoé)-80e; i nvent i on

relates to CONPYUREY £b iddeBeRiAHP -C= or —N=, provided that only one of Y or Z is —=N=;
R" is optionally substituted aryl, optionally substituted heteroaryl or o ptionally
substituted heterocyclyl;

R'?is hydrogen, halo or optionally substituted heteroaryl; and
R'?is hydrogen, halo, optionally substituted heteroaryl or nitro.

[0018] in another preferred aspect, the invention relates to one or more
compounds of Formula | where R’ is represented by Formula I, having one or more of
the following:

Xis -0~

Y and Z are—C=;

R™ is tetrahydrofuranyl, tetrahydropyranyl, optionally substituted pyrrolidinyl,
optionally substituted 3-oxo-tetrahydro-pyrrolo[1,2-cloxazol-6-yt,
optionally substituted morpholinyl, optionally substituted piperidinyl,
optionally substituted pyridinyl or optionally substituted phenyl; |

R'?is hydrogen or fluoro; and

R"? is pyridinyl or fiuoro.



represented by Formula I, where R2 is optionally substituted aral kyl;
optionally substituted cycloal kyl, optionally substituted heteroaral kyl or
optionally substituted heterocyclyl, including single stereoisoners,

m xtures of stereoisonmers, and the pharmaceutically acceptable salts,

sol vates, and solvates of pharmaceutically acceptable salts thereof,

particul arl[potdjose wher®:fufier premtddaaypycofmeamvé’ntmh réleﬂéé qay&s@fovrﬁar
N-acetyl - pyrroli di acety phol i n- 3- pi perid yI ,

n- ,
N-acyl - pi p&ATRCHIE fFSFm'é?dl ‘Hh@'ﬁyﬁa 'SoFePF@eP@drtébF @@@ﬂ@ éé any R' hele'bWMJrl a
-WR2" wher, i 1 4. LAN dﬁ'l?:aﬁ al
substi t ut eﬁrroif(ﬁh? gr%ﬂe: 1g[k%cgwﬁ&d%°l cl)rﬁg yf‘yq;ﬁl@lst “}f?rog&b Qahb ulf?rll}/ anyl
optional | y RYUBidin-8.ed S-Q@tteﬁmavﬁmapxrrmiw—clcmamleﬁaﬂl I w-aqbfpipdndmeﬁyl 1-

pyrrolidiny ti i . PPt subst it ted
b ber 1 df ny ARORRHENERUARINY | AT Y,  obP! R0y eRisadieale
phenyl . - PplioGHP havey apaHditioms pmaralkofcy oriewsmalieoxyalkyl ringlsabstittiénta

phar maceut i for mJI tio i ncl ydi .a pharmgceuti cal | accept abl e

exci pi ent, [gﬂi&r’]t o a tEW8B1 €o13PPEa Efgrﬁ"e%‘? @@Fttodf;%é dsegfc fhee BRI i ng
a t her apeutématdryechy ook, ammmk’- RfopaorMyBabEIELIted SEATBY optnoaaw supstittRldvat e

represente rmul a 00 In an additional aspect, the present
i nvention- g’?%‘?a&@s 'Hﬁ'i"ﬂ’ﬁﬁsg & NSTEUSPRES: f HIEBTpe ieepamer. | AN Be t o

myosi n (palphamidcénﬂlc}all @6tdptdtie OBalfs? BMORLS)) ;ankiOlsolvaXed
wi || displace gqr‘]girge vabt h etheabl ndi n anhe S({:)orrpogﬁéfg th% gor mu Ié’h

The net hod§© P%Pﬁﬁ":a'ﬁﬂlbﬁtoﬁ% gﬁﬂeﬁﬁt‘&bel ed conpound of Forrml a
|, nyosin, and aptidremp! QRGN ﬁéﬁiﬁr aaﬁaﬁa@urtlﬁ%tﬁfe'ai‘ “ﬁaﬂb@x@ dMBAARO Of

t he cand| date agent to nyosin. er aspect Re T nven
provi des net hod§u ided clyirahd. f lonﬁ%(d@U%ﬁﬂéﬂgd,ofthlamylacmptmnaﬂy cfubsfjtotsidn.

The met hods congpbgofMBhttnsy %L@@fm@dngyf%%onyfq;mbsi agf uﬁytﬂafeanafr(@ﬁq@t

| east one candi date agent and determ nin
agent on the ac®pligngly subsHiwsd rmyrqaiyseptionallyr substbted pyrimvidingb adi optiobaliywi | |

be apparent to §hesgtsk "’8%%5#‘” the art formthe follow ng detailed
description., DETAILED | ON [ 0026] The present invention provides

conpounds [ﬂﬂélhl in S8 snmthereasnmubhtheanverwrbntrblatesaﬂocbcmnpmdemmeegrdmr
te)r(gg?l ﬁeart %P:a P ?tﬂ.@'ﬂé\g' %g%pzirztn{scu g?qaﬂypﬁ)’g} gﬁ'itet‘fﬁ’éﬁ ¥ f P'ﬂﬁ"& The
_ substituted cycloalkyl, optionally substituted heteroaralkyl or optionally substituted
heterocyclyl, including single sterecisomers, mixiures of sterecisomers, and the
pharmaceutically acceptable salts, solvates, and solvates of pharmaceutically
acceptable salts thereof, particularly those where: '

R?is tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, N-acetyl-pyrrolidin-2-yl, N-acetyl-
morpholin-3-yl, N-acyl-piperidin-3-yl, N-acyl-piperidin-4-yl or cyclohexyl, or

R?is represented by the formula —~W-R*' where:

W is G4 to Cj straight or branched-chain optionally substituted alkylene;
and :

R?" is optionally substituted tetrahydrofuranyl, optionally substituted
tetrahydropyranyl, optionally substituted pyrrolidinyl, optionally
substituted morpholinyi, optionafly substituted piperidinyl,
oplionally substituted pyridinyl or optionally substituted phenyl.



invention further relates to pharnaceutical formulations conprising
compounds of the invention, and to nmethods of treatment enploying such
conmpounds or conpositions. The conpositions are selective nodul ators of
the cardiac sarconere, for exanple, potentiating cardiac nyosin. .

DFFI M1 ONs [ 0027] As used in the present specification, the foll ow ng words

and phrases [#22] genefYet biher B§Riadest the Maktor F@atﬁmﬁﬁ Cpﬂﬂﬁ'néc?eu?isgﬂ thd A&ton

thetextent that the context in are use
Pﬁld?\évat gécgﬁﬁﬁﬁ@)ﬂ%@ Pharpaceytically; argepipble ceicinierdngnditel a merthml hfatreattrfwt for

on rbon C-
t ed I
L”SLE?OGCBE“?@ES?E%%%r??g?;%ﬁ*é‘" g adhfiSpauRaR) shodiBl ool aPif bR, ROME

met hyl ene cARlbP $pivate tgpregeptedyEarmuls]IN- di i sopropyl et hyl ﬁml neEthFA\ th I
N, N-di met h m de | f oxi d et c = ethy

acetate y!}{ —rgt hand] %Qdd-h%fa caﬁp%%t rpo{ﬁ?ﬁfﬁ quentqqauprq\l/@les methegs ofni n
= m nute ngcraening far Iaonmnund%l*that wilh eimlto Wémﬂﬁaﬂlcularly myosin Il or B myosm) for

fl t t = roo
P enper at ur <o N BRRREIRNAM dEbBEE 3L pomaeia witt e bindbTa eicee Remaeins afHE. =

t et r ahydr of BormidTLiC ThishimatHoay edongiiise NBSrRISARA hé{n [cﬂ%ﬁiuﬁ&ﬁeté& [ BmpBhé ogral
or "opti Ona}-‘&%ula”? anos}nh%}wd tap %agtuo%séecal#lgrr&g%e agent and determmmg the binding of the
candidate agent to myosin.
[0024] In a further aspect, the invention provides methods of screening for
moduiators of the activity of myosin. The methods comprise combining a compound of
Formuta [, myosin, and at least one candidate agent and determining the effect of the
candidate agent on the activity of myosin.
[0025] Other aspects and embodiments will be apparent to those skilled in the
art form the following detailed description.

DETAILED DESCRIPTION

{0026] The present invention provides compounds useful in selective modulation
of the cardiac sarecmere, for example, by potentiating cardiac myosin. The compounds
can be used to treat heart failure including CHF, particularly systolic heart failure. The
invention further relates to pharmaceutical formulations comprising compounds of the
invention, and to methods of treatment employing such compounds or compositions.
The compositions are selective modulators of the cardiac sarcomere, for example,
potentiating cardiac myosin. . '

DEEINITIONS

[0027] As used in the present specification, the following words and phrases are
generally intended to have the meanings as set forth below, except to the extent that the
context in which they are used indicates otherwise. The foliowing a bbreviations and
terms have the indicated meanings throughout:



event or circunstance nmay or may not occur, and that the description

i ncludes instances where said event or circunstance occurs and instances

in which it does not. For exanple, "optionally substituted al kyl" neans

either "alkyl" or "substituted alkyl," as defined below It will be

understood by those skilled in the art with respect to any group _

contai ni ng one Q¢ nore=substyli t uents that such groups are not intended to

introduce any Rdasti tut t-pikyloky satbshyit ution patterns (e.g., substituted

al kyl includes qptionatlyydsibstituted cycloalkyl gr oups, which in turn are

defined as incl ysghg apt E%%édtowb%higgf?@br%wl groups, potentially ad
ine

infinitum that g StLer hesbtomdtiRiAE HedfloneThitke iy non-feasible
and/ or. i nher ent Ipjznnstabiay._qf; leitNigihe 1S 1 Ntended t'o include |inear,

branched, or cy@me hydr QGauRYEhviSHR res and conbi nati ons thereof. Lower

al kyl refers topmghiyl 9r f;’r%?h u?fcfxﬁf@ to 5 carbon atons. Exanpl es of

| oner al kyl grOLEqs Inclu tny et hyl, propyl, isopropyl, butyl, s-and
o

t-butyl and thedhike. :_Pr ikyl groups are those of C20 or bel ow.
More preferred ﬁ?u ___grgh %J%?%gt hose of Cl13 or below. Still nore
preferred al kyl oups_ a??

¥ f .6 and bel ow. Cycloal kyl is a subset
of al kyl and i nel des ¢y ?%hrﬂ&/%%@gmon groups of from3 to 13 carbon

atons. Exanpl es of cyc]o? I groups include c-propyl, c- butyl, c-pentyl,
nor bornyl, ada yl and like. In this application, alkyl refers to

al kanyl, a Iken I:f'and —ak ik residues; it is intended to include

cycl ohexyl met hyl .= vi nyl ’pf?eéyryl , isoprenyl and the like. Alkylene is

anot her subset al kyt, rring to the sang esi dues as al kyl, but

havi ng two poi ng’lB é"tt%rc?m?étﬁ'?'.w&?'&ﬁﬂpggs ik He&foropkPBe et hyl ene
(- CH2CH2-), propyl ene {RIEPEIFYE di et hyl propyl ene (- CH20(CH3) 2CH2-)
and cycl ohexyl pfopyl effe $e€PBRMRCH( CGHL3)-). When an al kyl residue having a
speci fi ¢ nunber of car’“‘bo’f‘fg‘qné naned, all geonetric isoners having that
number of carbdfi& ar & i fflesgaeelic@clle enconpassed; thus, for exanpl e,
"butyl" is meantHo i fcl §HahYRO@Y | | sec-butyl, isobutyl and t-butyl;
"propyl " i.ncl udd&Cn- propiiin layer cheuspategi@Phy [ 0030] The term "al koxy" or

"al koxyl" refers to the group -0-al kyl, preferabl including froml to 8
carbon at of@0281 a st Thedeim “%BM’I‘@GPPW@W’é“&ﬁb‘ﬁffg@‘-dh%lﬁﬂbﬂﬁqaﬁmy described

combi nat i 0Bgode QMBI RMAAof Maf NSt RRLEBha Hal il WrbitiPHBlads Aeygen. E

xanmpl es inc met hoxy, et’hoxy,  propoxy, I sopropoxy, cyclopropyloxy,
cycl ohexyl| slhgreagadiawent or lcicumsiange QR yandeinstances i mdighs itcdnesanoti njoone

6 (S TP BT RSB, S5 S i
"pol yal kox giefirgd be@@wW.o Wilbmumqersiub@b'b/ttimse(ﬁkillad liry theras) witlo p2sipenttiol any group
Ciner o' oL bRbkRe A e Gon SR Ry BT RHERIS o Sy
i nt eger of salsditition-op 6ybshifudibe patiéms 4b.gu tsubstitied atkyl imdiudep opticaabip sybstitubad
2-5. Anot h@)r/cloalkyi groups, which in turn are defined as including optionally substituted alkyl
groups, ﬁotenﬁally ad infinitum) that are sterically impraciical, synthetically non-feasible
and/or inherently unstable.
[0029] “Alkyl” is infended to include linear, branched, or cyclic hydrocarbon
structures and combinations thereof. Lower alkyl refers to alkyl groups of from 1 to 5
carbon atoms. Examples of lower alkyl groups include methyl, ethyl, propyl, isopropyl,
butyl, s-and t-butyl and the like. Preferred alkyi grbups are those of Cy or below. More
preferred alkyl groups are those of Cyz or below. Still more preferred alkyl groups are
those of Cs and below. Cycloalkyl is a subset of alkyl and includes cydlic hydrocarbon



preferred substituted al koxy group i s hydroxyal koxy or -OCH2(CH2)yOH, where
y is an integer of about 1-10, preferably about 1-4. [0032] "Acyl" refers
to groups of from1 to 10 carbon atonms of a straight, branched, cyclic
configuration, saturated, unsaturated and aromatic and conbi nati ons

t hereof, attached to the parent structure through a carbonyl functionality.

One or nor egroum;rdjcﬁnml Iw ’tihmr‘aﬁybtorres | EXaspER)of bﬁ:rl]diaim ocRgs E’)Clliﬂdtf-@@ﬁﬂ: c-

oxygen or ur _as long as. the 0 t ac tg the par [ emai ns
at the car E’Hh&lcp@ 5“3” rﬁﬂ y‘}‘ B kBB, a&ﬂ? %ﬁ?ky?@ﬁ"ﬁutf’yr yl,
t - but oxy campenyi alkbﬁﬂé)ﬂdfé%{ﬁ@[ RRfes ARG fiighdel |‘{8 mc\ﬁd@"@fclot%&yl’metﬁwfﬁ{ﬁ to

groups containing one to four carbons and "acy refers to the group
Oacyl. [ 068d)] iseprenylcang the ikeo"Alkyees & wtmerﬁesug%m aliyhirefering tOethﬁ]same

"subst it Ut ggk; éﬁas% atk{nef)@f ﬁaﬁr%hﬁnfbep&ﬁ@% ditabitfol! Ex éﬂﬁﬁé%f‘t"ﬁ%’% hl

i ndependently s el ected group: optionally
opt i onal | y eniene tGlddeHal kopylene dtChiutad.Cliz-9, uilmletrwlprcmylenel(erlmﬁiﬁﬁlﬂs) zCHz-)

ubst | ¢ ut o pIpichShftpBfivle, (MCRREHILRIT | WG R U Rl fINCRT 'Y
sul fonyl , epegcific durbary b‘émnbons isrmlmeds |all fomoyiedid isomers having that number of
furanyi - a 0034 Ar 5- _or .B- ered ar I C
o any - o Kot SRR OB heor ke TR oo i, Bl Wofeg: ARk ©
12-I to 14- nmmﬁ{jm-mmrmmmﬂ andilgerl]@%slilsrﬁpy{” 15&&@@ m@rdplsllbdmdi%propyl

cvol opent alBhpnt naiTbRaSaH dEURR olc e 6688 to FioxBraRy O-AL PESEGbYe
group -0- airuebilg fréinni &8 Yarboh StthORF éwgmt bfa‘hf:l@écﬁ dyelid B6nflfuestiBn and

- 0- heteroaralk l; ryloxy refers to -0-ary and "heter oar yloxy" refers

to the groGpmP h@tﬁeﬁhssﬁ%a AR e them%remtmm Bhruglhas PRGFBUE SemRIRS oh
an aryl moifiudei rﬁeﬁbkﬁcétﬁﬁkyt %dwr R8 l%BBxyﬁtdS/biﬁbeﬂoW aeyRibndkiidtly &ppindue.

Exanpl es include benzyl, pheneth Vi né ylal Tyl and the |ike.
" Het er oar alf&| Oweéfaé@wmfer& tP@EQ%@"F‘W‘Wﬂ%‘P? ﬂ@t@rw\s noi ety is

Fur anyi met I Drare S PR SRR aRDOT Sl K Poiee %aﬁ@“t&ﬁ“f%%%#?
" ATPase" r@fn@r Qreifﬁif afh selbaiiiied tﬂﬂ@:@q rgrau@us/ze@yadhm’ A HRagpEonalty gd:@tttuted
o hal o - ANYIEDH-BRFRE EHb gl By £ RS e GroURS A o0 QHoRGERIT
chlorine aﬁﬂd tgivsol ethess sugh @b epalysadnyl@idghicoband -O@Hhﬂfb@l)@-ls, wherdal isaany |
ete. | refep r%@rmbogeﬂg.gpg ﬁ%eggwﬁa%&g%gahéﬁ& o B{ fEAbly bt 2 RASRS: P!
4-chl or o- SPlfeIf@mcbplhiahwted glkokyt prawpt lbéwdmy@k@w or “OCHz(CHz)yOH, where y is an
integer of about 1-10, preferably about 1-4.
[0032] “Acyl” refers to groups of from 1 to 10 carbon atoms of a straight, '
branched, cyclic configuration, saturated, unsaturated and aromatic and combinations
thereof, attached to the parent structure through a carbonyl functionality. One or more
carbons in the acyl residue may be replaced by nitrogen, oxygen or sulfur as long as the
point of attachment to the parent remains at the carbonyl. E xamples include acetyt,
benzoyl, propionyt, isobutyryl, t-butoxycarbonyl, benzyloxycarbonyl and the like. "Lower-
acyl’ refers to groups containing one to four carbons and “acyloxy” refers to the group
O-acyl. _
[0033] The term “amino” refers to the group -NH,. The term “substituted amino”
refers to the group -NHR or-NRR where each R is independently s elected from the

group: optionally substituted alkyl, optionally substituted alkoxy, optionally substituted
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di hal oaryl. [0039] "Heteroaryl" neans a 5- or 6-nenbered aromatic ring
containing 1-4 heteroatons, a bicyclic 8-, 9- or 10-nenbered aromatic ring
system containing 1-4 (or nore) heteroatonms, or a tricyclic 11- to
14-menbered aromatic ring systemcontaining 1-4 (or nore) heteroatons; the
het eroatons are selected fromO, N or S Exanples include furan, pyrrole,

t hi ophene, @y:lna,z tienallydubatk [ Xazol e,
i soxazol e, [ % na yn% hi az oeT%eamt E?mélﬁﬁasr‘iﬁ) gﬁt&%ﬁ e?e“’g"d} %F@A l%gl?b)%%ﬁeg
pyri ni di ne, F%Fi Wln@Cyli Rifepcarbenyls (ﬁ-& rayh, Slﬂ'@Mcﬁﬂdl spiformk , e.quidathylamine,

I soqui nol i n@e@,pgulmﬂywﬁ(g 'fﬂ'?"é"&’ﬁ%mﬁ Eﬂm&nerocycl e" or "heterocyclyl"

refers to a cgcloal Kyl resi e to four of the carbons is
repl aced by[0& ‘Het er oaaytl snesisas Sosoy Femembbtatiog@matic iy, falbicydic ¢ or 30. 6

o o 10- mingmpe SRRl uid SShERY B APk, den: Homembeied: amalp fing
het er oat oms,ystgm a Exannpletsr lrmymibl cyc[bﬂ:entéﬂ Meﬁ@”‘p‘l@r@ﬂ REPRLHRA, ORBreC téﬂ'eﬂ?.
system contf@o%nggéﬁ é% ﬁ%}% oat ons; the heteéroat'ons are sel etted
fromO, N or e [[?]Hﬂﬁ’ enepi’ﬂ‘i%'!t hragene. tetr ahydr of ur an,

t et r ahydr o-Joog hene“Atamtc& ol di « n
tetrahgdro;%g;gg%ran - e?azr?igtaéq% R Egdulbngﬁ% %Ikg éhﬁﬁrﬁ)’ #%%‘@a'éﬂ“i?

Het er ocycl the, QT%eSOTheF@O%T?Mb farvion| refirado uf&-am[:r ande thelh@md?loxy”
provi ded t hgfersdiesroapddhee _t of unsaturation does not render the
group aromatic. Exanples inclu I m dazol i ne, oxazoli ne,

t et r ahydr oil@&¥di nol i n%rallqryé”rrpfﬁﬁs @&@nFGSIdGazmdmmmale aa tnoiety |s attached to the

3, 5-di hydr @l WA tute hetero | ncl ude

4- net hyl - 19 %:&Eg?g%?'%y 2 ang % henzyr E)e rlaﬁly e begas R B“P@WF’%W"&‘?%

di fferent ebemtalend ﬂh&tllkha\‘/‘ble{emrdwf’erefmt to:alremdué mrwmbiaa hefir6drpchsigfEr s”

ar e | soner the . are arranged 1in space.
"Enant i oner%sét{égbeecggﬁjg i %}i{c)étrp eregﬁgéﬁéw rFﬂ ‘f'ea aWBWSM&%fHWﬂHIﬂt@'
mrror i nﬂg‘@bﬂ)ﬂmetb»lcnyrmkiasry!etwl andtheiliké.ure of a pair of enantioners is a

"racem c" g@&w term ’4 sed to de5|agnate a racem c m xture where
appr opri at Di ast e A€o NEFE oa?'é SEEMNS S drvaralvzes AThadd Pases mwludet wo

asynmet ri cpeteinscontprisingdibletular Mofs sbhdsGhe fj@eps. of each ot her. The
absol ute stereochenmistry is specified according to the Cahn-Ingol d-Prel og

R-S syst enf008BEn a Clﬂmﬁgmﬂ bs "ﬁal@’urr@fersemé‘rﬁddﬁﬂ'@r c%ilﬁ'lnét %&ﬁﬁ.@em 5(6&9(@.- at
each chi ral, car bon maé q i)EPem fied by either ved conpou
r 4t

whose absol HP#'% SHiag mige AR eiRme&Nn %‘Ea'ﬂé@’l g@h@lédkﬁﬂnhamarm e)tc
dependi ng mfertﬂoearglll am‘,tauqm s(lﬂﬁmté@wsmfa |p‘ﬂ}fﬁlftfto@tr%r 4 B&ﬁhn&hﬁéﬁ %@}%
G2 of

{)Ihgngo lu‘ﬂ t?/dgij g%l %@at b nveI en h he sodi un_1 I ne :
nmpo d®'s gen Rlogs ’cg’ﬁ‘ﬁa gree3-Hroipphenyd siy nwigtin itbe cenperaf and
may thus g:hhaﬂearml set o '
[0039] “Heteroaryl” means a 5- or 6-membered aromatic ring containing 1-4
heteroatoms, a bicyclic 8-, 9- or 10-membered aromatic ring system containing 1-4 (or
more) heteroatoms, or a tricyclic 11- to 14-membered aromatic ring system contamlng
1-4 (or more) heteroatoms; the heteroatoms are selected from O, Nor S, Examples
include furan, pyrrole, thiophene, pyrazole, imidazole, triazole, tetrazole, dithiole,
oxazole, isoxazole, oxadiazole, thiazole, thiopyran, pyridine, pyridazine, pyrimidine,
pyrazine, indole, benzofuran, benzothiophene, quinoline, isoquinoline and quinoxaline.
[0040] “Heterocycle” or “heterocyclyl” refers to a cycloalkyl residue in which one
to four of the carbons is replaced by a heteroatom such as oxygen, nitrogen or sulfur. a
4-, 5-, 6- or 7-membered non-aromatic ring containing 1-4 heteroatoms, a bicyclic 8-, 9-
or 10-membered non-aromatic ring system containing 1-4 (or more) heteroatoms, or a
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enantionmers, diastereoners, and other stereoisoneric forns that may be
defined, in terns of absolute stereochemstry, as (R)- or (S)-.

The. present invention is nmeant to include all such possible isomers,

i ncluding racemc mxtures, optically pure forns and internedi ate

m xt ur es. tic!allx ct{ﬂve (R - and (S)- isonmers may be prepared using
chiral synt FSHE M HP ¢ L-Meakgeast son-sromatiso Iing dsystanm containiagt 1-an & more)

t echni ques. h¥eashiéhe tr@o?g@m&ngeaﬁ.gréé?&ge@%@hngﬁyt?ﬁi Sgl@fﬁi ni C doi"%' e

bonds or other centers of geonetric asymmetr EPies; Kiguae
ot herwi se, PYToliginentelrafwdraiuran, tetahydrmyiiopiseng, rthiapeligine) iiferding detahydro-

geonetric i r | M (-~ omeric forns are al so intended to be
i ncl uded. [8@%@] St'?’ﬁééﬂ%agarl\{m !’Bﬁag’r r’r%'é%%lpg’alrp ph@'ﬁf@pt &'!ﬂ"éo"EB‘PlinPelaﬂd ofioxane.

" phar maceut Helrogyclyhelsepinabties eingi pistmts’ indading emsaniata bolid, SRLHET! He
di spersion ﬁﬁq@ran%oﬂéée t f-12 ant.i-bgcterial and antifungal agents,

i sotoni c an a%sor pth onr}% & URRPIWEHR does,Rot; leader; the groupharorietic.o Examples

medi a and aigeints ifmislazgling oraitd, CalrdbydAsiSddUfhoHD SERE88xd MRLLdiosho \Qﬂdi n
the art. Exgg\ppih))dn%of ar as 'any conventional nedia or agent 1s Tnconpatlble
i i

with the ac RYFEETeAY.- | iBamples oF iswbstithtada peleracyclyio invhrist #-omathylsi-

cont enpl at epiperaﬁnjdpindmlﬁﬁrﬁwpp@[aﬁ&i@ﬂj ngredi ents can al so be incorporated
into the CO@B?@ tions, [0043] The term "pharmaceutically acceptable salt"

refers to s that 1SOMEM e difierentogionwlounds dbai wenestheasampr aRficizes of
t he conmpouridan@h. tecfecidavand .00 ; ' .npt biqglogically or
'S 2, SOPROSMHRI 20 i3ffers W fifer BHT i R oS RIER a0k lioed ar e

ot herw se yndesi ra“bl e. | n many cases,
capabl e of 'SPt gERENtiPmETE] e apaitof stdrecistmens thatue abnishperdhgssaBREmHor

am no and/ p i m. thereto.. Pharnmaceutically
accept abl eqﬁgg?%@ggﬁc% t %%Hsgl ?g rgiga(@%éf %&%ﬁ%ﬁrﬁoﬁ“ﬁ@r'ﬁﬁﬁé%'Pdg"ﬁH@-

](c)r gani ¢ af:i-'a?. tpidr debl cis aisedstd Ldaglgnhtecm smc‘em(ijdtaﬁxtlafe dﬁﬁéféeggbmb!ﬁgg?,

or exanpl ep; i , rqpr c acid, sulfuric aci nitric
aci d, phos pﬁgﬁﬁégﬁ%a%f t% kege?'?%i?rsggﬁgﬁ%“@ ﬁg st %“F‘? SYRmedic alomss lién be
derived i neYhifearefnot reirarishagesadf edaich otieard, Thy alioié %teﬁéééﬂwnﬁgtb&c@'épgciﬁ@&i d,
pyruvic aci xal 1.c 4aci i Ci mal oni ¢ gcid, succiniC acid,
fumaric ac |a§cm:a%ﬁ§r %:;i:?é:c Cga&ng%@?% ﬁ?lgg g%isd SYHEMy 0i Whelk 3 CopPRHBGiie adiue
mandel i ¢ aéhantiomartide eerddcbemistry at edch €l 6% Y e Helclied by either R o

p-tol uenes ' ' Oyl i id,and the like. Pharnmaceuti cal isy
accept abl quéﬂvegdﬁgﬁp%ﬂagyhﬁ ge 8@?@3@ CPBYGHEAMRN IBrinKRRIvY 5AN be segignateddm ¢
basesl- | noogdni denm?@ bn dhevﬂlﬁn?e?fbrsadiéﬁroca@_ i@eo@%ﬁc%wyﬁmm'tﬂég.emtétgrpnane
exanpl e, : - ssi.u i thium _ammoni um cal Cium magnesi um' I ron,
zi nc, coppé?l,gh%r?ap\@gn%s%',e %W"fﬂ?’l’h"?‘éhﬂ sodin {&éﬂe-pﬁﬁﬁftblcﬁrthg qomploandsed
are the anvesdribay hepzih assataifimons of ieRe #5¥hfhadte | Lt Sy ni c
bases fror‘rbx\gH %F_.e alaais can be deri edé\S?ncI_ude??&gl}ag%%whaﬁgp‘%a?%%
secondary, A omery: FCEGES  and e starerisomeric forms that may be defined, in

terms of absolute stereochemistry, as (R)- or (S)-. The present invention.is meant to
include all such possible isomers, including racemic mixtures, optically pure forms and
intermediate mixtures. Optically active (R)- and (S)- isomers may be prepared using
chiral synthons or chiral reagents, or resolved using conventional techniques. When the
compounds described herein contain olefinic double bonds or other centers of gedmetric
asymmetry, and unless specified otherwise, it is intended that the cbmpounds include
both Eand 2 geometric isomers. Likewise, all tautomeric forms are also intended to be
included.

[0042]' The term “"pharmaceutically acceptable carrier" or “pharmaceutically
acceptable excipient” includes any and all solvents, dispersion media, coatings,
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am nes including naturally occurring substituted am nes, cyclic am nes,
basic ion exchange resins, and the |like, specifically such as

i sopropyl am ne, trimethylam ne, diethylam ne, triethylanine,
tripropylam ne, and ethanol am ne. [00441 The tern1 'sol vate" refers to a

conmpound (e, of Formula |, or pharmaceutical ly acceptable
salt ther eof"% qaﬁ%ﬂﬁﬁé’%g%ﬂt’ ungalRaents, 5ﬁtqmqaﬂd<ﬂbéomtlornﬁeléylnwge@a lapd thys like.

phar maceut i Tl Ns@@ﬁ%ﬂ&lﬁbrhéﬁé@h&%@nts' for h'aFm&%uHEHﬁ 00 Sub

such as "a conmpound of Faorrmula I or a ph rrraceutlca 'y acce %ﬁh?e Sa ?ﬁor
solvate t in tieaarf. nEé‘Pﬁi’éd’SPE?r@ﬁcﬁrwmemﬁmabmﬂﬁlamobgﬂnt Roinoonpatible a

Compound. o % a e Sapient> R vl n iF, FFRGAT vaflpdihad § Prugmbas

conmpound, and a solvate rmaceuti ca
conpound. &@qlemarﬂ]aw @Dmmgtadte@t‘& canaidoye inammbratéuahmrtbawﬂnpaﬂﬁbns

het er ocycl y, fer re YA to .a heteroaryl an
het er ocycl 00 & ere| n @Ee&% 935%'%@%88%%1‘} S&B?@f@ﬁ&gpﬁltﬂgat fegrindirit  3)
hydr ogen athmlsglaaleeffwmmleesl anyl mopmslﬁ&t oft ﬂh@ﬁonﬁd&dﬁ:ﬂ’@ﬂﬂﬁ'& ir%eﬁﬁ"drﬁé Eduli&pm

, fluoroa

th t | | bst ted al k
optel ngFFy %8%'&” ighh aé?lr%éé i ;558: Pg' i "'(aé'YQj:asﬁ%ttH?IC@ﬁw{iml%/pf this

opti onal | y iswevsibh taug &ﬁpm () fénhu@g acudaérlﬁ)'dratfﬂsﬁosa?@%yd\!f ﬁué%r ¥H g@sence of
optional ly substi tzfj)t ed ,am di no, optional]y substitut eé ary

phenyl ), optMBRANPr CAROHY QIPuRe G SOk Sindilag ther@@nz%@rmamticamampptable

subst i t ut e@oﬂ;r e (3 b Temeey s ra
(e.g., benz Ogﬁ) Kdncgéboilan - COOH) ,Wltggﬁgﬂﬂﬁg)@gs% ‘5@5@{8%& H&) )

al koxycar b P”be‘(\"%kf&lt%ﬂa“( peederivedt includer for @Rample, clwdbmnhh:mdactd

am nocar bomyHrobe@hig\d

hal ogen, m%r rc?x optc?’éﬁg[ﬁ{r?%gﬁbgﬁ?ﬁ?%% S rr%fatgrd %}l'gg'?elci) al {)ggoag&%ﬁ ut ed
het er oar al fér gﬁﬁh isglaranybe geriver inpusig, f@éteaamaleyamtny acidppiopivald acid; ghebkd ut ed

het er oar al %@P@?’ pyrudic £&d, &&é'h%%@&l ma?éié fa'c yI alrt?r'n'ona@[ sUccE\ﬁgta}c{&L?%Lrgqoégb) The

term’ sulfanri/ refers e groups y's
- S (opt i on&EficsEdt ¢”t"€rt@iij dreprgic acgl, (aumarmmabidy msandslic_buitie chefteiresalinid ) ,

and S-(Opfabi‘anab!héneﬁﬂgﬁl ta’dﬁedp%?g{ %ﬁﬁ{ i) dei [Ooﬁf}hlg;r?a?@: gé ﬁ‘ﬁl ;Ifkgyl

refers to the groups: - I'Ona
- S( O) - (opt PHREDRGEUECAI t aqogp@bleahaseo)a;idnt@( Gpitg @phi lon ddrimeds wtiﬁtm(bﬂgtaﬁd ardd yl),

ubst i 58?28 R oSy ahOrRHNE Bagh Fomibd a8 it bplRe ol craravle.
groups: - SEOdNMH potagsimy.- (itirn,o seinoniurs,u leatciumt edagaéd;iyﬂn) If’O!’l zinc, copper,
oy ) (PlBsicas, AR 8 S e aBUPRLR] PReRIG e CHR: Bt
subst i t ut epotapsiuey sedignytaiciumSdhagresiimosaits )Omhietbat;aﬁ &dmawﬁgxggns can
- 5(02) - opt 5*9 r?Ji%t'll/é(d m{?' drlte%gmple, primary, secondary, and tertiary amines, s ubstituted

amines including naturally occurring substituted amines, cyclic amines, basic ion
exchange resins, and the like, specifically such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, and ethanolamine.

{0044] The term "solvate” refers to a compound (e.g., a compound of Formula |
or a pharmaceutically acceptable salt thereof) in physical association with one or more
molecules of a pharmaceutically acceptable solvent. It will be underétood that phrases
such as “a compound of Formula | or a pharmaceutically acceptable sait or solvate
thereof” are intended to encompass the compound of Formula |, a pharmaceutically
acceptable salt of the compound, a solvate of the compound, and a solvate of a
pharmaceutically acceptable salt of the compound.
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aryloxy), -S(02)-(optionally substituted heteroaryl oxy), and
-5(02)-(optionally substituted heterocyclyloxy). [0049] The term
"therapeutically effective amount” or "effective amunt” refers to that
anount of a conpound of Fornmula | that is sufficient to effect treatnent,
as defined below when adm nistered to a mammal in need of such treatnent.

Thg Ej her apeJW‘@é! ly eSubstivtede” aligduanyl, \hﬁtelroarjﬂrar?fidmmdydm rﬁf%sbagit\)@yt}%ect
and di sease i e. Wei and age o e subj éct,
the severi t)?ﬁ'\‘gp Mﬁe&&r@sr% dc'%&n%lé{:fcgﬂ%?rﬁ@ °f5-‘g‘?ftm%f8ﬂ39 ?%Ménﬁl‘efﬁfa HRUl a
| hc hosen, t Itneab@.ﬁmgydregcbmatmmso%feerebl@lb@lzwd,slulbétiﬁfzém \Mi]ifiﬂer?enéénﬂ?%'(f[&reﬁtftéﬁ,i on,
t he manner ni ati,on_and th : 0 ich can readi [y be
det er ni ned g@e gﬂ@’m g‘}é{lfd???%?f‘ﬁﬁys R'i"i’ﬁq'?‘ff?ﬁ @ﬁ%ﬂ 3?-9-.. flugtesliyl) T Retionalflynsubstisatedent
or "treati nglkomalamylanydibxwa(ta;@nt—néﬁy@egjotgﬁgsgﬁ,ﬂdaa@ lM@ted i é}ﬁwd:ﬁ%& a)
e clinica :

preventing e disease,. fhat is, causing th [ synptons of t
di sease not 5{']‘5'35@%? ‘?'a%)(ai"’l‘ﬂﬂib?ﬁt!oﬁan)’t slbstiutagaarsidinoh aptiorslly shibstituted aryl

arresting tfegdenat b o OB ~Andlar rel.jevjng, the
G Sease. thatoi s 3252%q_a%%””?ﬁ*g“?*jéﬁ?’f""&"?”&”fﬁ-’cﬁ?"rﬁy@a%@yﬁ@ SR P DS
OF THE gRESﬂﬂ * IPRRIREY ) CRPtiopally1 pubstiited @@%i«?xyi mntbb:d:;ylcw),dmreoxye@momge i
conpounds t Egbo@kdiySELe ), or ardigc_sarconere (e.g., by
stinul ating oroot(ﬁ(gr(&mééeg?ylétﬁér?ﬁgﬁ%’ taﬁﬁggycgglfbﬁyfpp gfoo al@ﬁa(b‘*-nfé%%ﬁ as
r epr esent ed4KORbGaexamido, @mipocadonyt; HharkylBayrcatticaylbminth €CBZ-afind)S cyano .

optional | j t r Qpt.l | sti.tuted heteroaryl; a,ndl'% S

oBt : onal | § iddgﬁyllt ﬁ%lg%ergrlil){d,r (B{gbﬁ% %’h’g@%%@g’?ﬁ J‘FE?EO%W I?&Hc’f‘a’a%ﬁw?ﬁ%lﬂ?@/

subst i t ut ed"¥gEREYk pptioraly subsikutyd hetesdarylotye dptistisfy eabstiute® Héﬂeﬁiﬁélkﬂ)ﬁz

substi t ut eq.,i{p&ts%ffm @ulﬁ)‘lkl Qﬁlfo?&?lt I?R@ﬁﬂléflfy substituted heterocyclyl, inclluding
S, m o)

si ngl e stereolsoners, tures ‘eoi soners, and the pharnmaceutically
accept abl e {9846]s, solTettesy “sulfdng@daraksas 1ef gl@hﬁé:m@cl}{iﬂbﬁﬁy éﬁbgﬁtﬁfeeta%{%s)?. |
n in

sal S, Lher o8l ouchlfy SOTREHOA 3T, SO0 s et i ooney
phar nmaceut istéblitiied ieteaddyolyy. of t he invention, and
- [0047] The term “sulfinyl” refers to the groups: -8(0)-H, -S(O)-(optionatly
substituted alkyl), -S(O)-(optionally substituted amino), -S(O)-(optionally substituted
aryl), -S(O)-{optionally substituted heteroaryl), and -S(O)-(optionally substituted
heterocyclyl).
[0048] The term “sulfonyl” refers to the groups: -5(02)-H, -S(O2)-(optionally
substituted alkyl), -S(Oz)~(optionally substituted aming), ~S(Oz)-(optionally substituted
aryl), -5(O2)-(optionally substituted heteroaryl), -S(O.)-{optionally substitLited
heterocyclyl) ,-S(Oj)-(optionally substituted alkoxy), -S(Oz)-optionally substituted
aryloxy), -S(Oz)-(optionally substituted heteroaryloxy), and -S(O;)-(optionally substituted
heterocyclyloxy).
[0049] The term "therapeutically effective amount” or “effective amount” refers to
that amount of a compound of Formula 1 that is sufficient o effect treatment, as defined
below, when administered to a mammal in need of such treatment. The therapeutically
effective amount will vary depending upon the subject and disease condition being
treated, the weight and a ge of the subject, the severity of the disease condition, the
particular comp_ound of Formula | chosen, the dosing regimen to be followed, timing of
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as internediates in the synthesis of such active agents. [0052] In one of
its aspects, the invention relates to one or nore conpounds of Fornula I,

where Rl is represented by Formula Il: -15- | R1.3 RL.2 11 Rt1 1| X \
Formula Il in which: Xis -0-, -0-(optionally substituted | ower
al kyl ene)-, -(optionally substituted | ower alkylene)-O, -S-,

-S-(opti onaﬁﬂmlmﬂﬁmw.t ieoannenef adiiystetion and-the ike.oainbl which Ldast fehdilyeBe
Iomer aIkyI ti,onally substituted | ower al kylene)-

-(opti ona?ﬁ/ %b%’%f% %rdﬁ'%ﬁks(fk(ﬂppﬁhﬁ e)-S02-; Y and Z are |ndependently
- C— or -N=, [tmsoyl ded Thateraitigadieatodr "ife@tfngzrﬂe%ns Ny treﬁmerlt%f QQﬁéeQé'@H ¥
substi t ut ed ional |y substituted heteroaryl, optional

substituted r@#”o’ &HP f° or lower-alkyl substitut ed with a hydroxy,
al koxy, or arylgxy gpﬂ#é)nti?@ iMé HiBedseS Hatls! Ells tﬁ@cﬁﬂcéﬂ ﬂﬁﬁtogﬁ

hydrogen, halo or optionally substituted heterdaryl ydr ogen,
optional |y substitut edisgdseyiot thdaveleh, nitro, cyano, tr| f 1 uor omet hyl ,

i dazolyl ) or 31 Eziii‘gibﬁi‘ﬁ%&&%%%a?ﬁt 5" G066 of etrbonuBite Belenmhe o
relates to one or mor diniashfyvurerss;aid/dror nul a | where Rl is represented by
Subst tut ed 1 ongy al gt Sy Me st ot 0 e FaicSeion sheio-LRy BRE) - 0.
-S-, -S-(optionally substituted | ower al kylene)-, -(optionally substitut ed
| ower al kyl ene)-S-, -S2-, -S2-(optionally substl tuted | ower al kyl ene) -,
-(optionally substi t ut edCIOMReUNm Gy THERRESEAZ INVEXiTRIND Z are i ndependently

-C=or -N=, provided that only one of Yor Zis -N=; Rl'' is optionally
substit ut ed0881]l , opt Thenatasgnisinbarition s etiretiet etbdaeydonwouﬁd@ﬁthaﬁ ek | sglective

b I h d | | b d
Fubst ot EASAOREN Y Bk M B9 Dl &b VoSOt i

or nitro. activity of cardiac myosin), as represented by Formula I

o
R )J\ 2
\N /R
, N
H H

Formula |
where:
R'is optionally substituted aryl or optionally substituted heteroaryl; and
R® is optionally substituted aryl, optionally substituted aratkyl; optionally
substituted cycloalkyl, optionally substituted heteroaryl, optionally
substituted heteroaratkyl or optionally substituted heterocyciyl,
including single stereoisomers, mixtures of sterecisomers, and the pharmaceutically
acceptable salts, solvates, and solvates of pharmaceutically acceptable salts thereof.
The compounds of Formula | are useful as active agents in practice of the methods of
treatment and in manufacture of the pharmaceutical formulations of the invention, and
as intermediates in the synthesis of such active agents.
[0052] In one of its aspects, the invention relates to one or more compounds of
Formula [, where R’ is represented by Formuta II:
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[ 0054] Anot her aspect of the invention relates to one or nore conpounds of
Formula | where R is represented by Formula Il, having one or nore of the
following: -16 Xis -0-; Yand Z are-C=; R'' is tetrahydrofuranyl,
tetrahydropyranyl, optionally substituted pyrrolidinyl, 3-
oxo-tetrahydro-pyrrol o[ 1, 2-c] oxazol -6-yl, optionally substituted

mor phol i nyl, optionally substituted piperidgmyl, optionally substituted
pyridinyl or optionally substituted phenyl;|R 2 is hydrogen or fluoro; and
Rl 3 is pyridinyl or fluoro. [0055]gin yet £nother aspect, the invention
relates to one or nore conpounds of where R is represented by
Formula Il and R' is 1-acyl-pyrrolidin-B-yl, 1-

al koxycar bonyl - pyrrolidin-3-yl, &manidin -pyrr l'idin-3-yl,

1- sul fonyl - pynrolidin-3-yl, . 3-o0xo0- rolo[ 1, 2-c] oxazol - 6-yl,

1- acyl - pi peridin-3-yl, 1-al koxycarbo I-plﬁ%rld n-3-vyi,

1-am di no- pi peridin-3-yl or 1-sulfonyl qerldln 3-yl, optionally having an
addi tional |ower al koxy or | ower alkgyﬁﬂ ring substit uent . [ 0056]

Anot her asp@sthichf the invention relates to one or nmore conpounds

represented by K , er .S, optionally substituted aryl or

oplto ional ly SU%S'[?ES[T—:J&G)C] bﬁ8\é¥?§%ﬂ8@r R%S 'Wﬁ?‘qﬂ‘ﬂ?r@kﬂgﬂﬁ doﬁﬁwbﬁg*@ﬂtéﬂed lower

m xtures of stereoi SW[me)@d-SheS-(@angmgt%é& %V@?%ﬂ&%b-h' g #r?ally
sa er eof,

sol vates, and sol vates o %Eega} rmaceuti cal accegt abl e

particularly those whePS! pwer @W[?@ﬁeﬁ’ b ysgsrbs Pe-{esionpllyesuytistitutast looreal | y
substituted napht hyI , allpériedn af l(dptiohisl ionally
substi t ut ed, th| ‘%/%I bﬂ% e?:qone(l ik sﬁ%t‘sdbﬂ*&%gdwlys%@%%%q optionally
substituted pyr gé 1 ar%E{aPB%ePSW b §F ATt waviggd that onyly pne of)‘u’lomIZaJs =
substituted pyr&i' ngl opiRipkiw Sahdt . y

substituted pyridazi nyxl) (}p lgtfy%%ng%cg%“gs%}gc ltgfeﬁ an%’cgrq ’eﬁP?%ﬁ'I"?’/
relates to one or nor¥Pe H*ﬁgtm ocyely o8 daver-edkybyulfstituted with awdyeray Rakbs,
optional Iy substituteg @;b,k@fj, i tuted cycl oal kyl,
optionally substituted aﬁ{et er oalf aw*ho%guﬂosm ult%&ln%?]h giu‘f%tl tuted

het erocyciy], i el iRf¥siogsm fale Oﬁpéﬁt@@llﬁ&lﬂhﬁlmtedmedemaqﬂ;avﬁ st er eoi soners,

and the  Dhar e isabucaghenbaihay>2Lidindal VakG . piltac uibes ol |
t et r ahydr of ur an- 2- yi Fiflusreraeiivlr ofOFCEh- ®p§ubnallw aumtwteqbyhétekdadym(ggpyébba"y

N-acetyl - nor phol i n- N-acyl - pi peridin-4-yl or
cycl ohexyl, %ymmyll%%}daz‘mﬂ%f[ J&l%ﬁcarb%nyl

{ 053] In another aspect, the invention relates to one or more compounds of

Formula | where R' is represented by Formula !l, having one or more of the following:
Xis —-Q-, -O-(optionally substituted lower alkylene)-, ~(optionally substituted lower
alkylene)-O-, —S-, -S-(optionally substituted lower alkylene)-, -(optionally
substituted | ower alkylene)-S-, ~SO,-, -S0z-(optionally substltuted lower
alkylene)-, or -(optionally substituted lower alkylene)-SOg-; _
Y and Z are independently -C= or —N=, provided that only one of Y or Z is —N=;
R™ is optionally substituted aryl, optionally substituted heteroaryl or o ptionally
substituted heterocyclyl;
R*?is hydrogen, halo or optionally substituted heteroaryl; and
R™ is hydrogen, halo, optionally substituted heteroary or nitro.
[0054] Another aspect of the invention relates to one or more compounds of
Formula | where R’ is represented by Formula ll, having one or more of the following:
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-17- | or R2 is represented by the formula -WR ' where: Wis C, to C3
strai ght or branched-chain optionally substituted al kyl ene; and R2-' is
optionally substituted tetrahydrofuranyl, optionally substituted
tetrahydropyranyl, optionally substituted pyrrolidinyl, optionally
substituted norpholinyl, optionally substituted piperidinyl, optionally
substituted pyrithy#}or optionally substituted phenyl. NOVENCLATURE

[ 0058] The conpoup g mula | can be nanmed and nunbered (e.g., using
‘Aut oNom ver si on 2. 9 ?‘H‘sCrlbed bel ow. For exanple, the conpound of

Formula | A NO2 R @Itét&hyd}ofhlréﬁy[ Hei‘!arFyélew}ar?‘lPdl 'ﬁphc\mlﬂy ah%tt&t@%@%@imw &

according to Formula | where R 'is Forml
are -C=, R is pyridiofo-&anydrr-pyprojoll ByipxazpG-vhnd R optichaliyni t r csubatiidte®2 i s

4- fluorophenyl, can hgrpiRy tional
1-(4-fluoro- phenyl) 3- [3 nitro- %) FE)aI chbSthteFoQ] "dlﬂghy?ﬁmnﬂ]llyeaSUbP%?Q]
The conpound of For nuP¥idimy or gptionally substitated pm:enle NHHFormula IB -18- i

i.e., the corrpourpg?-gqﬁ@; orqla | where where Rl is Fornula Il in
which X is -0- an dabﬁgrﬁ%)—rg is N-acetyl-piperidin-3-yl, R2is

hydrogen and R SR SistAyeding or flaord. R2 i s pyr| d| n-3-yl, can be naned
éﬁ)en ;I ][ 3-( 1yﬁfs§? - 3 yp_'er ' d| &her gspecy the :nventlon relates to one or more compounds of

Formula | where R s represented by Formula Il and R is 1-acyl-pyrrolidin-3-yi, 1-

alkoxyc:arbonyl-pyrroildln-3-yl, 1 -amidino-pyrrolidin-3-yl, 1-sulfonyl-pyrrolidin-3-yl, 3-oxo-

tetrahydro-pyrrolo[1,2-cloxazol-6-yl, 1-acyl-piperidin-3-yl, 1-alkoxycarboﬁyl—piperidin-3—y!,
1-amidino-piperidin-3-yl or 1-sutfonyl-piperidin-3-yl, optionally having an additional lower
alkoxy or lower alkoxyalkyl ring substituent.

[0056] Another aspect of the invention relates to one or more compounds

represented by Formula |, where R? is optionally substituted ar-yl' or optionally substituted

heteroaryl, inciuding single stereoisomers, mixtures of sterecisomers, and the
pharmaceutically acceptable salts, solvates, and solvates of pharmaceutically
acceptable salts thereof, particularly those where R? is:

' optionally substituted 'phen_yl, optionally substituted naphthyl, optionally
substituted pyrrolyl, optionally substituted, thiazolyl, optionally substituted
isooxazolyl, optionally substituted pyrazolyl, optidna!ly substituted pyridiny,
optionally substituted pyrazinyl, optionally substituted pyrimidinyl or optlonally
substituted pyridazinyl.

[0057] Still another aspect of the invention relates to one or more cdmpounds
represented by Formula | where R? is optionally substituted aralkyl; optionally
substituted cycloalkyl, optionally substituted heteroaralkyl or optionally  substituted
heterocyclyl, including single sterecisomers, mixtures of stereoisomers, and the
pharmaceutically acceptable salts, solvates, and solvates of | pharmaceutically
acceptable salts thereof, particularly those where R is:

tetrahydrofuran-2-yi, tetrahydrofuran-3-yl, N-acetyl-pyrrolidin-2-yl, N-acetyl-
morpholin-3-yl, N-acyl-piperidin-3-yl, N-acyl-piperidin-4-yl or cyclohexyl,
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[ 0060] The conpound of Formula IC F NON N HH Fornula ICi.e., the
conpound according to Fornmula | where where RL is Formula Il in which X is
-CH(CH3)-, Yand Z are -C=, R''" is pyridin-3-yl, R 2 is hydrogen and R 3
is fluoro, and R2 is pyridin-3-yl, can be naned

1-[(3-fluoro-5-(1-pyridin-3-yl-ethyl)-phenyl]-3-pyridin-3- yl-urea. [0061]
The conpound of Eo'?rﬂﬁ|f%Pf?i§"fng&mheermqu‘ﬁf-/Réwhem:- KNHH Formula IDi.e.,

'E ge | c 3 rrpg lr,ll 3 d Zag ? g r d ICQW I'I% ¢ 'ﬁ?gﬁﬂfﬁgﬂt OMBRIRNSi-chiain E&Hﬁ'ﬁlfs&}stihﬂea’\m&é}ne);( s

1- (N2- cyano- N, N - di net hya#fiddi no) - pi peridin-3-yl, R2 is hydrogen and R 3

is fluoro, and R2 is @21 =Ry L irdis an be named (S)-3-] 3-

fl uoro-5-(2-net hyl - pylrﬁ? (r]i? hﬁ%{n? -%drbgtf@%e)%:%k%wgi@lﬁ'rgﬂwp‘é‘?%&ﬁflﬁé%‘fb-sﬂé"i?-ddi met hyl -
N- ]gyarl\lﬁ)- Ncglr Rloxarrini Ee- - ljfef@m@]ﬂaﬁb‘b0meUMngut&Dﬁyﬂgliain&lEbptligﬁaw:: OI

aof ~ ' J' or mu i.e. . the conmpound according to Fornula
where where R is Formul a ﬁﬁpétﬁﬁtemdéﬂh&nylsO&Poﬁaliy subgtiyted piperidingk R ' i s
1- (et hane- 2- sul f onyl') - pyr iaptionally ylibstiRite @ pirddidy 8F §9RRA it ' | uor o,
and R2 is 6-nethyl-pyridin-3-yl, can be ﬁgrrggy S aW%H?tntu@bddh%n{xl. ,
(S)-1-(3-[1- (et hane-2-sul fonyl) -

NOMENCLATURE

[0058] The compounds of Formuia I can be named and numbered (e.g., using
AutoNom version 2.1) as described below. For example, the compound of Formuila 1A:

NO,
O N N
H H |

Formula A
i.e., the compound according to Formula | where R is Formula Il in which X is -0-, Y
and Z are —C=, R is pyridin-3-yl, R"?is hydrogen and R'® is nitro, and R? is 4-
fluorophenyl, can be named 1-(4-ﬂuoro-phenyl)—3—[3—nitro—5—(pyridin-3—yloxy)—phenyl]- _

urea.
[0059] The compound of Formula IB:
0
\( E
N N
o) = |
o \ )J\N N
H H
Formula B
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pi peri di n-3-y] oM 5-fl uor o- phenyl ) -3-(6-net hyl - pydri di n-3-yl)-urea. [0063]
The conmpound of Formula IF. O -N~- \ o F NO "",/jO NN~N H H Formul a
|F i.e., the conpound according to Formula I where where Rl is Fornula ||
in which Xis -0- Y and Z are -C=, R"' is

A el AR B

anmi nosul f onyd= Ib’lapém ate -C=, R is N-acetyl-piperidin- 3-y[ R"is hydrogen and R"® is fluoro,

oronng oy aidd & B ARSEYaah 68 dend S rs DY Sba dostialn-S bt aacodl The

i .e., the cpmpyibegyadind-giunga.t o Forrrula | where where R is Forrrula Il in

vvhichXiswag-, Y and Z are -C= .

(R) - ( 3- oxo- (08p%k etrahvm@wmépf)fqm'@"ﬁ:%xazol 6-yl), R-2 is hydrogen and
R1'3 is fluoro, and R2 is pyridin-3-yl, can be nanmed 1-[3-fluoro-5-(R)-(3-
oXx0- (S)-tetrahydro-pyrrol o[ 1, 2- c] oxaZzol - 6-yl oxy) - phenyl ] -3-pyridin-3-yl-ure
a. [0065) The corrpoundNof Formula IH} S SSOFON NI -03e ONN HH
\

Formula iC

i.e., the compound according to Formula | where where R’ is Formula Il in which X is
~CH(CHs)-, Y and Z are —~C=, R™ is pyridin-3-yl, R*? is hydrogen and R** is fluoro, and
R%is pyridin-3-yl, can be named 1-{(3-fluoro-5-(1-pyridin-3-yl-ethyl)-phenyl]-3-pyridin-3-

yl-urea.
[0061] The compound of Formula ID:
CN
\
/

Formula ID
i.e., the compound according to Formula | where R' is Formula Il in which X is 0-, Y
and Z are -C=, R"" is 1-(N*-cyano-N",N'-dimethyamidino)-piperidin-3-yl, R*? is
hydrogen and R is fluoro, and R® is 6-methyl-pyridin-3-yl, can be named (S)-3-[3-
 fluoro-5-(2-methyl-pyridin-5-yl-ureido)-phenoxyl-piperidine-1-N,N-dimethyl-N-cyano-
carboxamidine.
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Formula IHi.e., the conpound according to Fornmula | where where R is
Formula Il in which Xis -0-, Yand Z are -C=, RL.1is
(R) - (1-ethanesul fonyl -[(S)-5-net hoxynet hyl ]-pyrrolidin-3- yl), R'"2is
hydrogen and R 3 is fluoro, and R2 is pyridin-3-yl, can be naned
(R -1-{3-(1-
et hanesul f oli62] ( S) - 5The toropguetdi Foimuyas iE:0l i di n- 3-yl oxy) - 5-f | uor o- phenyl } -3
-pyridin-3-yl- urea, where the (R)- designation is intended to -describe the
R ' substituent vis-a-yis fhe reminder of the nolecule through X
substituent. Alternativyely;y as in the exanple of Formula I G the.conpound
can be naned 1-{3-(R)-( esulfoqy [(S)-5-
met hoxymet hyl ] - pyrrol i di ni3-yl oxy) - 5-{f | uor o- phenyl } - 3- pyri di n- 3-yl - ur ea.
SYNTHESI S OF THE COMPOUNDy OF FORMULA | [0066] The conpounds of the
[ [ echni gues in the art,
Schenes.

ess specifijed tolthe contrary, the

p R i essure, generally

within a tenperature range from - 10C to 1moc. Purt her, except as enpl oyed
in the Exanples or as otherw se specigfid al action tinmes and conditions
are intended to be approxinmate, e.g., ta |ng place at about atnospheric
pressure wil€hithe @W@#ﬂ@r%cmd@grtaﬁgen@la | aiboret whare B tioFamnauth 1114 0Bichves a

eriod of a bput | .ef ver ni 3
gver age a pg?%gﬁ%?%rg gutR%SE g{hgne @%%ﬁ{’rb@%ﬁ"dlf %ylt &: r}'ygfﬂa‘?@r??'gtR1
"organi c s (ugrerangkR lB@éﬂefhsldrwémt3hyleeaﬂﬁmmem(S)slo{:yﬁn(uathaﬁ@rz.smﬁlﬂy. t he

condi ti ons R t i nction therewt

[i ncl udi ng,pﬂ:ffeg?fﬁge;(ffISQ;ﬁ o ﬂg)é ?h&g’[}gfﬁ&gﬁ'gppyé@'gp l”f‘?ae tetrahydrof uran
("THF"), dil6Ra3hy! f or ﬂ'ﬂ{m@mp(ohﬁwﬁ Horrrald 9t of orm et hyl ene chl oride (or

di chl or onet hane) , d| et hyl ether, methanol, pyridine and the like]. Unless
specified to the trar t he sol vents used in the reactions of the
present invention areM ne t organl c salvents. [0069] The term"q.s." neans
adding a quantity s/ffl Bt t o achi ve a stated function, e.g., to
bring a solution to the degired vol ung €, 10099 . | ation and
purification of the conpoyhdsiand i i at es@descr j erein can be

effected, if desired, by @ny switabl aratio or pbrifidpation procedure
such as, for exanple, filt 'Gn,yo € ' Fon, colum
chromat ography, thin-Ilayer chromatography OE t hi c{ﬁ-l ayefr chr omat ogr aphy,
or a conbi nation of these procedures, SpeC| fic illustrations of suitable

separation and isol ation procedures EoRnylg IF
i.e., the compound according to Formula | where where R' is Eormula Il in which Xis

-O-, Y and Z are —C=, R*' is 1- -(dimethylaminosulfonyl)-pyrrofidin-3-yl, R'? is hydrogen
and R is fluoro, and R? is 6-methyl-pyridin-3-yl, can be named (S)-1 -[3-(1-dimethyl-
aminosulfonyl-piperidin-3-yloxy)- -5-fluoro-phenyl]-3-(6-methyl-pydridin-3-yl)-urea.

[0064] The compound of Formula IG:
0
F
o _
N
N o Z
g o
KT N N
H H
Formuta I1G
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had by reference to the exanpl es hereinbel ow. However, other equival ent
separation or isolation procedures can, of course, also be used. [0071]
When desired, the (R - and (S)-isonmers nay be resol ved by nmethods known to
those skilled in the art, for exanple by formation of diastereoisoneric
salts or conplexes which may be separated, for exarrpl e, by

crystal | i zdte.,dhg cathpotirat ambiding iofFordilas Wheokisse R ity Bir wikish s ch may

chr ongt ogr anhyY SeLPERE Poe: Rerie PHER-Ge-Gf BraRirendfaier| Selocatp-ou K i

enant i oer -tgewgyehiatd FREAgemioro,fpE ROGPRIdRM- @-?Iz)tﬁﬁlbé fiafst dgBifRBras-(Re cti on,
fol | owed by (gs)arahl on of the npdified and unnodified enantioners; or

gas- | i qui d BF ydr@WHﬁMb%‘P@ﬁﬂ@’ﬁﬁ'%Ybﬂ“Wl'@WﬂIfbff'rbﬂelﬂfﬁa for exarrpl e
on a chiralggsgyport, a bound chiral ligand or in the
presence of[ g@hi ral sol V@Uﬁigiﬁ%?éﬂ I?.h conpound of Forrmula | can be
di ssolved in a | ower a‘i—ka-l\gl and pl aced on a Chiral pak AD (205 x 20 mm)
colum (Chiral Technol ogi es,_4%c.) conditifoned for 60 min at 70% EtOAc in
Hexane. It will be apprec ed that where [the desired enantioner is
converted into a notherPchexjcal e ntity* y one oft he se ation ,
procedures d escribed a bov | i berate
the desired enantioneri m Alternat sfggeci fict enant|f{ oner may be
synt hesi zed by asymetsi c 3yqt hegi,s } A i reagents,
substrates, catal y_f'§ or.'sol vénts, %F by ¥6nveriNng o “«Tomer to the
other by asymmetric transformation. BRI EF DESCH PTI ON' OF REACTI ON SCHEMES
[0072] Reaction Scheme 1 illustrates HohgusyAt hesi s of conpounds of Fornmul a

1. [0073] .Reaction Schene 2 illustrates an alternative synthesis of
compounds bf- aleo?qwnoanﬂ acpergingto Rerpyla bheterndiase B i Fergwwial inswhink X is

pr epar at i onpgfy mat&d@- 98" 1F§(R§1{|1 %tha%@@ulde?l—[Fé(}O%Frfetﬁbsg@élkhgﬂ% frﬁﬁcﬁl‘i 590“ at es

in the synt hes4 s of conpounds For nul a emes 4 and
5 il ustratl Rhds BY@B&?'&?“Q)H df; ﬂﬁﬁ"@r sk Besimridin-3-daearnbe Bamed(R)-1 {31(1;-he

asymretric ﬁﬁéﬁé&ﬂféhﬂ [(é)—@hﬁﬂ{di‘qbnﬁaﬁgﬂb%fdﬁ-?’-g 8%@@%}61%21 %L,{%E‘[bwa%h%

[0076] It will be appreciated ose skil one ¥!"m)re
of the reHtaGawhere ?é'ﬁk d&ﬁ'&ﬂ@fﬁﬂft!&ﬁﬂ@ﬁdeéﬁ@ dgectibeitheB | substitienbdedivimithe
schenes ma I repele i) at R
and R, R o o b i el e S Gl 1 0
conpounds Formula i3, t QGQmPOQM%ﬁrabﬁjﬂamqu-éWbﬁh%ihammﬂfowhf@)-ére

commer ci al neyAnE AN Syridih-8 yin?ﬂﬁ—ﬁLgfroqmény[}-S-pyndln—S-yI-urea.

SYNTHESIS OF THE COMPOUNDS OF FORMULA |
[0066] The compounds of the invention can be synthesized utilizing techniques
well known in the art, e.g., as illustrated below with reference to the Reaction Schemes.

SYNTHETIC REACTION PARAMETERS

{60671 Unless specified to the contrary, the reactions described herein take
place at atmospheric pressure, generally within a temperature range from -10°C to
110°C. Further, except as employed in the Examples or as otherwise specified, reaction
times and conditions are intended to be approximate, e.g., taking place at about
atmospheric pressure within a temperature range of about -10°C to about 110°C over a
period of about 1 to about 24 hours; reactions left torrun overnight average a period of
about 16 hours. ' |
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Chem cal Conpan M| waukee, W) or can be readily prepared by those
skilled in '[rﬁe yaﬁt usi ng comonly enpl oyed synt hetic net hodol ogy. REACTI ON
SCHEME 1 O RI1-NH2 + R2-NH2 R7AN)~N ~R2 101 103 H H Formula | [0078]
Preparation of Conmpounds of Fornmula | Referring to Reaction Schene 1, a
flask equipped with a magnetic stirrer, reflux condenser and thermal well,

under nitr 0@968] i s CHBtieg et "E;ablv@hos'@ﬁjhﬁ‘ud)golﬁerﬁ'h(éﬁgﬁﬁﬁ @dmén‘t‘aééﬁﬁ mean a
(typlcally hos ene% nd a nonpol ar, aprotic solvent such
di chl or onet i 5%&8?@1?% oR té%lrearpttm Being @eﬁ@pbm]dnocﬁorﬁmctm a

101 in a nqnafavﬂth [.ﬁ@u@ﬁég C GO kyahble, %E i%é}l Qé‘é‘%‘émﬁ Rtrahydrofuran

trahydrofuran i s added dropw se over
ggl uti gn i U .QF’Fdvvedj"’@%thg‘qumalﬁ'&&/\eé'rDMFt)o 1C$lidnmfpnn campimdade gf ciflonidmge(or -23
is add r a ou

i\ogase suﬁcmggmsméﬁbf%Iet%gtgépm%%\#l@% %’bggﬁ tltJl{ Iﬁﬁ% Bigrs seeified ﬁg(%he

sol uti on i CoMRBWEE savents usdbin thab‘eattlohslcﬁ the preBeat mvertitt! arcdine® thgaHie of

Formul a 109,,Jesid sol-at ed and purified. REACTION SCHEME 2 | O R1-NHZ2 +

R2- N=C=0 R Nﬁ '7°' 101 201 HH Formula I (0079] Preparation of Conpounds
tes an alternative synthesis of

of Formul a actio chemg 2, illustr _
corrpounds *m@rmjl anrf'% PR "RSo e 8I9RI aranilyss Wislentdn Qﬁilef\’@r&rétﬁt%d

i sol at ed i riuegiendeqt, kybdrigansaiitionas tHOddsAeR QoRiRY.c 2Hb0E). (1 . €., R2- NH2)

usi ng phosgene or a phosgene equival ent or fromthe correspond| ng

car boxyl i c [ac'mj (I e IsolftdnGadhdurifisition tﬁ%‘bbrhkléuﬁ?fs & :E{B?tchedf 5%&9§é?nt

A m xture nds O{e,dFﬁrm“ a 101 and I n an aprotic solvent such

as di chl or ‘%‘M ef{e& fe?lfﬁ%rbararmwblacseealta@onpo parifieatiah| proksdute
stir for lathes) fér te&a%EAh 'ﬁltraTBﬁ B)‘d?&gﬁﬁﬁ gs%@%}%%ﬁ Oér%%%toi;rad@

[ d a urified

Isolate nh I?ay\c-,r chromatography or thlck-layer chromatography, or a combination of these
procedures. Specific illustrations of suitable separation and isolation procedures can be
had by reference fo the examples hereinbelow. However, other equivalent separation or

- isolation procedures can, of course, also be used.

[6071] When desired, the (R)- and (S)-isomers may be resolved by methods
known to those skilled in the art, for example by formation of diastereoisomeric salts or
complexes which may be separated, for example, by crystallization; via formation of
diastereoisomeric derivatives which may be separated, for example, by cyrstallization,
gasdiquid or liquid chromatography; selective reaction of one enantiomer with an
enantiomer-specific reagent, for example enzymatic oxidation or reduction, followed by
separation of the modified and unmodified enantiomers: or gas-iquid or liquid
chromatography in a chiral environment, for example on a chiral support, such as silica
with a bound chiral ligand or in the presence of a chiral solvent. For example, a
compound of Formula I can be dissolved in a lower alkanol and placed on a Chiralpak
AD (205 x 20 mm) column (Chiral Technologies, Inc.) conditioned for 60 min at 70%
EtOAc in Hexane. It will be appreciated that where the desired enantiomer is converted
into another chemical e ntity by one of the separation p rocedures d escribed above, a
further step may be required to liberate the desired enantiomeric form. Alternatively, a

specific enantiomer may be synthesized by asymmetric synthesis using optically active
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Step For Nz ZNOZ la | +a 30la Rt2\l R1.3 gt eP1bRr 2z 303 HO
NZl' Oz 301b 81.3 Step 2 R'z~ 303 0Oy \X Z :~NHz 305 -24 1 [0080]
Preparation of Fornmula 303 Referring to Reaction Schene 3, Step la, a
conmpound of Forrmula 301 a (where p and q are independently whol e integers
fromO to 2, and p+q = 1 to 4), is conbi ned with about one equival ent of a
conpound of f ' s described apoye; a base
such as pot gééésb[%l']ﬁ Qiélg%ﬂa%ﬁgtc eafﬁ’%&ﬁ@g’(ﬁé i% bgé?% Ng.oNe enantipiper tortie offiekt ur e
i s heated f 68y agyometriciregsiormation. about 100C. The product, a conpound of
Forrmula 303, is isolated and purified. [0081] Al ternatlvel y, as in Schene
3, Step 1b, BalE(Ed}ﬁSGBIRMONfOH%EmIm:%iHME'BS conbi ned a conpound of the

formula R - wher ej;n_R3" E descri bed above; an azadi carboxyl ate
such as di eld%H azadi 8?‘66’9;# ?f@e&r"“{ﬁt@@ﬁrt%wnf@ﬁmf@@muwmfeccmum

phosphi ne 5[119’73?5 Lri Rbstush ASHB! 2 by @dlan BGhLA g}nYﬁe§§s SPWOE@&H@&T“

m xture is_stirred about 1-16 hr at about room rat a
conpound of FOE¥#3dil a 303, is isolated and purified. Alternatively, as in

Schene 3, p4Lb, a REQWBAR Qlb is tr ted with a hase such
as sodi um ﬁfﬂgr |]de in an apﬁ‘ﬁ%ﬂ%rﬂfe fﬁﬂge{}nét tﬁ\gﬁr%&arw nlp%d%ehggrm%m 0
C to 110 C. 30 whishcunusesil ashetefmemaﬂeamﬁesyntk{esfmf@jmpdﬁnds of Porfulglescr i bed
above ‘and a | eay such, as nmet hanesul fonate, a
p-t ol uenesa P opra at e, o'?&%ﬂ% %1088"1?8%?%%%??%%5?% Prepasaion, pbsiereossetifient
such as D\VFeactaMtsEusehl i 6 abymnstricr ynthesic drGidgld ehantdierd’ @ PdhipouRds of
Formula I.
[0076] It will be appreciated by those skilled in the art that one or more of the
reactants, steps and/or conditions described in the reaction schemes may require
adjustment to accommodate various substituents at R' and R2
MATERIALS

[0077] Many of the optionally substituted starting corhpounds 101, 103, 201,
301a and 301b and other reactants are commercially available, e.g., from Aldrich

Chemical Company (Milwaukee, WI) or can be readily prepared by those skilled in the
art using commonly employed synthetic methodology.

REAGTION SCHEME 1
O
R'NH, + RZNH, . R1\N)]\N/R2
101 103 H H
Formula |
[0678] Preparation of Compounds of Formula | Referring to Reaction

Scheme 1, a flask equipped with a magnetic stirrer, reflux condenser and thermal well,
under nitrogen, is charged with phosgene or a phosgene equivalent (typically
triphosgene) and a nonpolar, aprotic solvent such as dichioromethane or
tetrahydrofuran. A solution of a compound of Formula 101 in a nonpolar, aprotic solvent
such as dichloromethane or tetrahydrofuran is added dropwise over about 10-60
minutes and the solution is allowed to stir between 1 to 15 hr. A compound of Formula
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conmpound of Forrmula 303, is isolated and purified. [0082] Preparation of
Formul a 305 Referring to Reaction Schene 3, Step 2, a Parr hydrogenation
bonmb is charged with 10% Pd/ C under a nitrogen atnosphere, followed by a
solution of a conpound of Formula 303 in a polar, p rotic solvent such as
ethanol. The reaction is stirred for about 24 hr under about 70 psi H2.
The reacti oﬂDﬁms@dﬂe@ pcstlanée?@ﬁditﬁel’%dM@h 1§§ﬁr‘réd3 %o%%‘hﬁ@t ﬁ%a suac uo
to afford a ound ‘i!;P”mla 305 can e carried Torwar

Fornul a | a?s sPr%ﬂ‘%ﬂ PYyse F%ﬁ?@éﬁom%h%a@nﬂdhe Solutiore s dlloaved tﬁ stlf ﬂﬂ83]
Pr epar at i onabfut SPELh i1Th usse

speci fic enantioner of Eﬁaﬁﬁ%@&bggggﬁﬂ%hgﬁ %fﬁg '1[?8 synt heS| S
using.optically active reagents, substrates, catalysts or solvents, or by
converting one enantioner to the Rgmo,bs(;ﬁgmg@trl c transformation. For
example,* (R - and (S)-3-hydroxypi peridi ne are comerci aI |y avail abl e are
commercially available from Sigma-Adrich, as are (R) Oand

(S) - hydroxypyrrolidiggyihey, cl%rlva#s be resol vedR . 0. using
Pyt

(6, 6- di et hyl - 2- oxo- adama?lt an- t-h-aﬁe—-s-ulfoni ithy-e: R ngdahl
et.aL, -25J. Chem Sqgq Perki mpghrans. 1981, 4, |.f397 and vi a ot her
publ i shed net hodol ogy.- Addl ti onaq asymret r| c synth zwﬁroaches can be
enpl oyed as illustrated in Reaction Schenes 4 and ich PG
represents HA7%rt hogdepathrmﬂch@@EmgooKmrmga |ilydl‘ ogepqeadgggeggﬁé}ge o? t he
stage of sypt |ated y those skilled 1n the art),

LG represents a§e Q/aaﬁtaant%%ﬁynﬁg |‘§)”lp°U2d%r°f3F°' Tiés & pflea dsocyanpted
| eavi ng grﬁnmpm;lacam beanr badbiyed BAGNERSted NHISSIRIKE tPr\‘m‘f the
art using c%%n gﬁ%ﬁz_yﬂed Sént heti ¢ met hodol og ﬁ&/ C[%ﬁﬁﬁ %—%@k’éﬂ%hg
LGLGOp T F-p& 72 2 Ug8pg ppiasgens Tor *a(P@%@Fﬁ eqmvalemt 4021ra  tRE
n=1, 2, or 3 -eorresponding carboxylic acid (i.e., R"‘-COOH) using a Curtius or Hoffman

rearrangement. A mixture of compounds of Fbrmuia 101 and 201 in an aprotic solvent

such as dichioromethane or tefrahydrofuran from -40 °C to 110 °C is allowed to stir for

" between 1 to 15 br. The product, a compound of Formula |, is isolated and purified.

- REAGTION SCHEME 3
R1.3
]
~
( )r/ N
/J\ St
F or NOy z/ NO © 9 R13
301a R12 J{
R@ \\)//Qﬁh
| }'@‘)y oy r _
R //\7) N 7 NO,
I
r 303
HO z’/, NO,
b
R1.3
Step 2 R4 \I'
308 — ™ )r”/ = o
R1.1 /
Sy y4 NH,
305
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402 Step 2 (PGOHC) n 403 OH [0084] Preparation of Fornula 403 Referring to
Reaction Schenme 4, Steps 1 and 2, a conpound of Formula 401 is conbi ned

wi th about 1 equivalent of a protected am ne of Formula 402 (such as
benzyl amine) in a solvent such as dichl oronethane or DMF. The reaction
takes place at -20C to 100C over a period of | to 48 hours. The product, a

conpound of [Gﬁeolml a 4Praparatiorb et Fdrafhi& 20Y eRbfeﬁ*ﬁﬁ tlome”ﬁ@ﬂon Eﬂﬁghé BeSleRdaM th

a reducing age {ﬂcﬁgas I|th|umalumnumhydr| e or borane) 1n an

aprotic sol 3&RIPE orfule 3¢ta (digeq P Gnd eriedngapepdently whnieintegetofondver a
period of b 2 0arf#d Hl"ﬁt Mes B gﬂ)@.@ r [ en

i sol at ed convent | pﬁgl ,O aﬂd G rﬁﬁggd ngl?ra?)gd or%mcfktg@ cﬂ]ge@oc ggr%écﬁ%f
Fornula |, fergula Es *%’e%ﬁﬁfﬁtﬂbd? abbvas depgitREAGTIVEN esmaEwEsLﬁ:hPa R@tﬁsﬂxm N HO

Step | 9,5%1

[ 0085] Pr eparrgct)qact)en FlgP %é&%&%@% e'?lkﬁ'l’:ng‘l hg%x@eea'gt 8’??%%%%{ %g%é@

a conpound ajfouE 40T, al fEarodiuct, tamm;mdeof Romnui=808; iis olageidnd muitibd.as |t h| um
I h h b h I t h THF. Th

Lo o PARBRH o MR DXL E) 4055 YRR & grta bl e

product, a crmmmrmmd tmfnpol:'rmt ot e fBRulai B ‘l@fqﬂvﬂfeﬁéln FON\EeRE i RYaiHM- ab|6998§]

Pr epar atlon Q ring to Reaction Schene 5, Steps 2 d 3,

Re
a conpound d%&ﬁgﬁﬁé Elaé c@‘?t yl,ag iGRrbevigte 2E flisapiory! srgeiearboxyleln Qi‘;f;’ a
trifl our oagicsphiag Byeh a;dﬁ'lphényﬂplﬁﬁbhf R8N ar® Hﬁﬂﬁm@%oﬁéﬁ é‘uﬁ:ﬁ Bs-THIC tmﬁmgtuF@r 1

to 12 hours. n of a base, such as triethyl am ne, e mxture

is stirredt® t'ﬁ"ﬁé: qb(gu?gffqlgr af (3hRYIGraanT AgmpRiatuse. THe prasigkta campensbohd of

For mul a 50Foringlal 808 alsefbolated and purified. Alternatively, as in Scheme 3, Step 1b, a
compound of Formula 301b is treated with a base such as sodium hydride in an aprotic
solvent such as DMF for 1-16 hours from 0 °C to 110 °C. A compound of the formula
R"'-X wherein R"" is as described above and X is a leaving group such as a halogen,
‘methanesulfonate, a p-toluenesulfonate, or a triflouromethanesulfonate in an aprotic
solvent such as DMF or THF for 1-16 hours from 0 °C to 110 °C. The product, a
compound of Formula 303, is isolated and purified.
[0082] Preparation of Formula 305 Referring fo Reaction Scheme 3,
Step 2, a Parr hydrogenation bomb is charged with 10% Pd/C under a nitrogen
atmosphere, followed by a solution of a compound of Formula 303 in a polar, protic
solvent such as ethanol. The reaction is stirred for about 24 hr under about 70 psi Ha.
The reaction mixture is filtered through celite and concentrated in vacuo to afford a
compound of Formula 305, which can be carried forward to Formula I as illustrated with
respect o Reaction Schemes 1 and 2.

[0083] Preparation of Specific Enantiomers of Formula | As discussed
above, a specific enantiomer of Formula | can be synthesized by asymmetric synthesis
using optically active reagents, substrates, catalysts or solvents, or by converting one
enantiomer to the other by asymmetric transformation. For example, (R)- and
(S)-3-hydroxypiperidine are commercially available are commercially available from
- Sigma-Aldrich, as are (R)- and (S)-hydroxypyrrolidine; they can also be resolved e.g.,
using (6,6-dimethyl-2-oxo-adamantan-1-yl}-methane sulfonic acid, see: Ringdahl et.al.,
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conventionally (see, e.g., US Patent No. 6,316,626) and can be carried
forward to the conpounds of Fornula I, e.g., as described above. [0087]
Conmpounds prepared by the above-descri bed process of the invention can be
identified, e.g., by the presence of a detectable anount of Fornula 101,
103, 201 or %QS. Wiile it is well known that pharnmaceuticals nust neet
phar macopoeia “Mefa 95+ GertiveTrans b980y4) 697REY ard via okl ipugljsp@aqng‘mgﬂo%

' al cohot’s)

synthetic r . i oys substituted am nes or

and precur sg\?gﬁgﬁ% ua{sgﬁﬁ%tt@:s@{ei%gc %ﬁ%oﬁamst@“%ﬁr *BpiPYaskas ilystrated inBeadtiona

st andar ds, PErhemes dimgod risinpwhipiarfs 'J@W@eﬂ%oﬁﬁ%?theéoﬁdﬂz)mt@&ﬁﬁ@} ddﬁ@p%l on
l's pr n?, o]

may have m t abl e, ,amouynts of such materia

exanpl e at Q%g?gﬂidﬁggiogﬁ%@gs SR GYPIRTiE\asWill he gppreriatgidebyi thpse skifed in
great er t hathel®t), LGhewesdntyeloavingardip, 8l 8 ¢ g Y. sSI on .
spectroscop, mub% !i,:'s in%%t ant tog%ﬁi@t or the,d%ﬁf?myheoég pﬁﬁ%‘;ﬁi%gﬁq |eggl|ng
conpounds f8r th& "ESP8§ £ Mserieq, aRd pemevaddnsthose isidlied ia Thd aprusienesnmsnly
addi ti onal | gmplioged oitbieathdiRidgpd of detecting use of a synthetic process
of the invention. Preferred ProCesses and Last Steps [0088] A racenic

m xture of isonmers of a conpound of Fornula | is optionally placed on a
chromat ogr aphy col um and separ at @kacrion $chem2ad (S)- enantioners. [0089]
A conpound of Fornmula | is optionally contacted with a pharmaceutically

acceptable acid to fol_r t he corresponding acid addition saff. [0090] A
pharmaceutically accep able acid addition salt of Formula [ is optionally
contacted with a to t he correspopdi ng freegybas B Forpula I.
PREFERRED COMPQUNDS 0091} Pref erp@m@mmgfﬁﬁﬂm t%\né;ven n include
or, enploy the gasR\ of Fornmula I having the followng gonbi nations
and pernutations of *subsh tuent groups (indented/ sffi5%HEn
respectively, in incrgﬂsi ndtorder of preference). These age Pogsented in
support of the appended clainms to support other conbinations and
permutations of substituent groups, which for the sake of frevity have not
been specifically chain®ds;3 but shoul d be appreci ated as engonpassed within
the teachings of the present disclosure. In that regard, }he '
bel ow descri bed preferred subsets for eacdissubstituen Sownet i mes
referenced by paragraph nunber) at%8 i nt end-eﬁ-t——e—a-ppl yéo/th t substituent:
"o

alone or in combination with one, several, or all 0@»@6 descri bed subsets.

for the other substituents. [0092] In one enbodi nen tionally
substituted phenyl, naphthyl or § OoH

403

[0084] Preparation of Formula 403 Referring to Reaction Scheme 4,
Steps 1 and 2, a compound of Formula 401 is combined with about 1 equivalent of a
protected amine of Formula 402 (such as benzyl émine) in a solvent such as
dichloromethane or DMF. The reaction takes place at —20°C to 100°C over a period of
110 48 hours. The product, a compound of Formula 403, is isolated conventionally and
then treated with a reducing agent (such as fithium aluminum hydride or borane) in an
aprotic solvent such as THF. The reaction takes place at —20°C to 100°C over a period
of 1 to 48 hours. The product, a compound of Formula 403, is then isblated

conventionally, and can be carried forward to the compounds of Formula l, e.g., as
described above.
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pyridinyl wherein the aromatic ring is optionally substituted with one,
two, or three of the followi ng groups optionally substituted | ower alkyl
(preferably, methyl, hydroxynethyl, or hydroxyethyl); | ower al koxy
(especi ally nethoxy); halogen (preferably, chloro or fluoro); hydroxy;
cyano; or substituted am no (especially carbanoyl). [0093] In a preferred
enbodi nent, R is represented by ﬁﬁﬁﬁmQﬂ$GHEMEéhich: Xis -0-
-0-(optionally substituted | pyver al kylene)-, or -(optkenally substituted
| ower al kylene)-0-. o Xis <¢-. YandZare -C=. -28- I|R "' is optionally
substituted aryl, optiofal | ynsubstituted heteroaryl optionally

3- oxo-tetrahydro-pyrrol o-[1, -oxazolyl, optionally*sybstituted

t et rahydr of uranyl, optional sy s§tituted tetrahydropgranyt® optionally
substituted pyrrolidinyl, optionally substituted norphqLinyl, optionally
substituted piperidinyl, optionally substituted pyridinyl or optionally
substituted phenyl. o R' is tetrahydrofuranyl, tetralydropyranyl, '
optionally substituted pyrrolidinyl,

3-oxo-tetrahydro-pyrrol o[ 1, 2-c] o§§zol yl Stemptional |y pubstituted

nor phol i nyl, optionally substituted piperidinyl,, } _Péubsti tuted
pyridinyl or optionally substituted phenyl. R ' is gpti onal | y substituted
het eroaryl .or gptionally substituted heterocyclyl. R"' is

t et rahydr of [QP&Hy1 |, t SreRAsAEEBf Fompula 82hst i t (Redemipg riooRediclindl  Scheme 5,
3-oxo-tetr MO |yl 44 a2 Dj i dL.nyl -
oyt iyl | or Azl o Eofihl 500 1 oAl b fERRY B IhA 25 g
1- al koxycargRPrTpidrige jogilifiugn %}pcohycm‘ i ispkyepiysuch | @sdTF 3-THe, reaction takes
1- sul fonyl - r 1A -+3- - z r - GJ zol - 65
I acyl - p prE AL 282150 Bra P perd SMUPHE WD Ut prodidy @6BRRound Yt
1- am di no- piopEpkRdio. B-isalated comvebtivriainy| - pi peri di n-3-yl, optionally having
an additio ower | . Qr [ oxyal kyl. r.ing supstjtu . 0 R"
1- acet yl - p{tg{)asrdlldi n- 3@?5 8’@“&@%1‘)@%3&%— bi perTdiing gtpy;l!%?aac{ion Yehems '5?

1- (azeti di fideps- 2andch\d JorppquediadifornBiy 502 is stirred with an acylating agent, such as

triflouroacetic anhydride in a soivent, such as THF from -78°C to 70°C for 1 to 12 hours.

1

is

After addition of a base, such as friethylamine, the mixturé is stirred at 20°C to refiux

from 8 to 48 hours. The product, a compound of Formula 503, is isolated

conventionally (se_e, e'.g., US Patent No. 6,316,626) and can be carried forward to the
- corﬁpounds of Formula |, e.g., as described above.

[0087] Compounds prepared by the above-described process of the invention
can be identified, e.g., by the presence of a detectable amount of Formula 01, 103,
201 or 305. While it is well known that pharmaceuticals must meet pharmacopoeia
standards before approval and/or marketing, and that synthetic reagents (such as the
various substituted amines or alcohols) and precursors should not exceed the [imits
prescribed by pharmacopoeia standards, final compounds prepared by a process of the
present invention may have minor, but detectable, amounts of such materials present,
for example at levels in the range of 95% purity with no single impurity greater than 1%.
These levels can be detected, e.g., by emission spectroscopy. It is important to monitor

the purity of pharmaceutical compounds for the présence of such materials, which
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1- met hoxycar bonyl - pi peri di n-3-yl, 1-ethoxycarbonyl - piperidin-3-yl,
1- di met hyl am nocar bonyl - pi peri din-3-yl, 1-nethanesul fonyi-piperidin-3-yl,
1- (et hane- 2-sul fonyl)- piperidin-3-yl,
1- (propane- 2-sul fonyl) - pi peridin-3-yl,
1- (azetidin-1-yl-sul fonyl)-piperidin-3-yl,
1- di met hyl argressnge fsoadditiopalbedisdosedasya meﬂrroél NF de@efinghide of a synthetic process of
1-y| N2- cyanps W&ﬁl‘k’ﬁo) pi peridin-3-yl, 1-(N2-cyano-
N , N -di met hya ) - pi peridine-3-yl, 1- acetyl--29 pyrrolidin-3-yl,
nethoxyaettyl pyrrolidin-3-yl, 1- (azetidine 1- car bonyl ) -pyrrolidin-3-yl,
- met hoxycar bonyl - pyrrolidin- 3 ty 1- met hoxycar bonyl -
met hoxymet hyl - pyrrol i di n- 4P ?er@drﬁpﬁ%ﬁ%mﬂnﬂd@l&m&rol i di n-3-yl,
Egt Egzg g g?ﬁ onyl )ﬁzbggéﬁi]o%ﬂ%rér%flofonaers ofa  gompound of Formula | is optionally
et hane- 2- sdﬂﬁcéﬁwﬁ@%@ﬂﬂgwphﬁmmﬂwdIsebardteld-lﬁto)(R) and (S)- enantiomers.
(
ul

Pony) - pat Pl i ne & A SrEorplia s, ot e adisd v cphermagauticaly

di met hyl amcc&pimhié acig ite Drmtbed b@xe)ﬁmhdim@ abl aeakibs et 4- Y

1-(N -azeti ano- am di no) - pyrrolidin-3-yl, 1 N2- cyano- N, N -
di met hyani d%‘%ﬂi‘ pyrr Oﬁl %aﬁﬂécwt'calyra@gﬁiﬁéetaéldr%WV@ﬂcﬁaﬁ of Formula I is optionally
pyrrol o] 1, 2copiaztad akth &base thform the cérré’éiﬁ’:hd:ﬁﬁ’ﬁ"e@' ]'agé Bf Pa ula iL sul fonyl
pyrrolldln 3-yl, 3-oxo-tetrahydro-pyrrolo|172- oxazo

1- al koxycar bonyl pi peridin-3-yl or .1-sul fonyl pi peri di n- 3 yi. R" is
1- met hoxycar bonyl - 2- et hoxynet hyﬁR@%ﬁﬁéﬁ tHinPotvnd

1- (et hane- 2-sul fonyl ) - pyrrol i di n-

1- ( et hane- 2[891f onyl ) @fmdwomh@dmnts mjr thel i idventidnyiinclude or - employ the
% %ﬁg%g?@;}@?&lﬁ%?@y :F“ rrﬁl)(i%rleaqng ﬁmﬂoﬂo&amﬂ' EhBREA 25 L Mikations of
t et rahydr o- "ES'ISB ¥ 19rPupRs okafi@tecﬂsqu-grouped respectively, in increasing order of

preference). These are presented in support of the appended claims to support other
combinations and permutations of substituent groups, which for the sake of brevity have

1
1
2-
1-
1-
(
1-
S
1-

not been specifically claimed, but should be appreciated as encompassed within the
teachings of the present disclosure. In that regard, the below-described preferred
subsets for each substituent (sometimes referenced by paragraph number) are intended
to apply to that subsfituent alone or in combination with one, several, or all of the
described subsets for the other substituents.

[0092] In one embodiment, R' is optionally substituted phenyl, naphthyl or
pyridinyi wherein the aromatic ring is optionally substituted with one, two, or three of the
following groups optionally substituted lower alkyl {preferably, methyl, hydroxymethyt, or
hydroxyethyl); lower alkoxy (especially methoxy); halogen (preferably, chioro or fiudro);
hydroxy; cyano; or substituted amino (especially carbamoyl). C
[0093] In a preferred embodiment, R is represented by Formula il in which:

¢« Xis -0, ~O-(bptionally substituted lower alkylene)-, or -(optionally substituted lower
alkylene)-O-.

o Xis -¥O~.

o YandZare —C=,
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1- met hoxycar bonyl - pi peridin-3-yl, 1-methanesul fonyl-piperidin-3-yl, or

1- (et hane-2-sul fonyl)-piperidin-3-yl. R 2 is hydrogen or fluoro. o RL.2 is
hydrogen. -30 R3 is optionally substituted heteroaryl (especially
pyridinyl, or i m' dazolyl), nitro or halo. 773 o Ris pyridinyl or fluoro.

R 3 fl 094 t ed F la 1l in which R is:

opt i onal 1y Subkt i pueipnahy Sub AT oy ety ooty e gelshal «
an acyl, al k@wsm@uaﬁl a%kdwclﬁtyme@%ﬁiohme gabsthat‘ee axspsRyl, ostidnamnal |y
substituted het er oar es a r n ridinyl substituted with
an acyl, al k§4§s |36 ’R; H‘Eil"‘%{'Y Fé‘?s@a—'t%‘i/ Wﬁo-taﬁahwaﬂocpygpls’dﬁﬁ-c -PPEPnal | y
substi tut ed h%f)%r%yaétméhtuﬁé?ﬁ @&F&ll‘?ﬂf‘uﬁr@%ﬂ ; gFden?téwkmzneay &ét@hpaﬂoswaw- or

pyri di nyl propy optlona substitute erocycly especi a
optional ly sulg QnaJVeautrﬁhb@d dyrplidinylt epHenafinr ethstiasa mor@h@m,p@pﬁqmaﬂm -

or nor phol i ”yLsuQstitL?céﬂ gﬂﬁgrlrjc[)@[ll th?&e%ﬁ?tél}bgﬁtﬁ%dwpgmu%a% | Co%fﬁénelligl %@%&tut&f

aryl oxy group or wt am no grodu r erred
am no substitobend. are -S2R, - (COR, or - (CONR )2 wherein R is

hydr ogen or opti onaIIy substi tut ed Iovver al kyl . [0095] In another preferred
embodi ment wher e RR'S iy @p’abﬁhmmmwbﬁettahydmpyrahyl optlahally substiutect matralidioph, t he

group: 2-substitut ubst rro
N-substituted pi per%'ldod‘% Ztg%élg}dro' YOI%WT? )?68 é‘bﬁﬂu%dor’%ﬁm}?lmwr n
whi ch: The 2-subst ioptidredly aulﬁtittdemmpetidnaylj bpt&mhl[;owﬂ‘éﬂ&u&rspyrtcﬁr@nbr optionatty v |

met hoxyacetyl, azet acetyl, ethane-2-carbonyl,
pr opane- 2- carbonyl hﬂ?ﬂ%&?%ﬁbonyl (eth- 2-oxy)-carbonyl,

(prop- 2-oxy)-car bonyI é}on ano N,

di et hyami dino or N - azgt ‘i" VSH’;S%E gq]éefgmadwl °pt'cﬁﬁ'8¥1$‘l'{3$\tﬁ%ff zero, one
or two additional ring haﬂ@sddybluents sel ected from nethoxy and

met hoxynmet hyl . [0096] R2 is optionally substituted aryl or optionally

substituted heteroaryd . R"Rg teﬁraﬁﬁirbmlﬁiyl YetﬂdhbélbpymhﬁQsﬁétltuﬁbd%rmhdmyl

I I h
\I?MYE |hmog|enyt Woor OPY{ Ihflgél ) ottﬁt@;\ya{ 1 2-0]0)(:3%@!r g&s}ﬁtuted-pl%emfmsumt Ituted

pyridinyl or hydroxy-lower alkyl-phenyl. |
o R“'is 1-acyl-pyrrolidin-3-yi, 1~alkoxy¢arbonyl—byrrolidin-3-yl,
1-amidino-pyrrolidin-3-yl, 1-sulfonyl-pyrrolidin-3-yi, 3-oxo-
tetrahydro-pyrrolo[1,2-cloxazol-6-yl, 1-acyl-piperidin-3-yl,
1-alkoxycarbonyl-piperidin-3-yl, 1-amidino-piperidin-3-y or
1-sulfonyl-piperidin-3-yl, optionally having an additional lower
alkoxy or lower alkoxyalkyl ring substituent.

o R"'is 1-acetyl-piperidin-3-yl, 1-methoxyacetyl-
piperidin-3-yl, 1-(azetidine-1-carbonyl)-piperidin-3-yi,
1-methoxycarbonyl-piperidin-3-yl, 1-ethoxycarbonyl-
piperidin-3-yl, 1-dimethylaminocarbonyl-piperidin-3-yi,
1-methanesulfonyi-piperidin-3-yl, 1-(ethane-2-sulfonyl)-
piperidin-3-yl, 1-(propane-2-sulfonyl}-piperidin-3-yl,
1-(azetidin-1-yl-sulfonyl)-piperidin-3-y,
1-dimethylaminosutfonyl-piperidin-3-yi, 1-(N'-azetidin-
1-yl-N-cyano-amidino)-piperidin-3-yi, 1-(N*-cyano-
N',N'-dimethyamidino)-piperidine-3-yl, 1-acetyl-
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groups: optionally substituted | ower alkyl, halo, hydroxy, cyano,
substituted am no, nitro, nethyl enedi oxy, ethel enedi xoy, optionally
substituted heterocyclyl, sulfanyl, sulfonyl, -OR -COR, -(COOR and/or
-(CONRR where each R is independently -31 | hydrogen or optionally

substituted | ower alkyl (R especi Jbei methyl ip the cases of -OR
and -COR ). o Optionally substi tutpghjot{%ﬂ}\'g?y?’arrﬁﬁfhobﬁl\??lcﬁ&‘wr@hgpé’ﬁw, met hyl ,
hydr oxynet hyl ,  net hoxynet hyl , triﬁ-dauemdni@’(-haﬂbonﬁj-FW'olidin-S- ,

(am no) car bonyl et hyl , (et hyl am noé ar bonyl net .. acetylam nomet hyl , or

hydroxyet hyl . o Optional |y substitdtEHcKER EWF%}/:*""B&)\@C -giethoxyearhenyl-

optionally substituted nopholi ny|2-m@th§wrﬁégwl&¥§ﬁmﬁﬁh' ¥ g‘%aﬁgs‘{c!fﬁl}%"fi tuted -

met hyl sul fanyl. R2 is optionally substitute yl, dption

tnﬁpht h?/l i opt |t onal H/ sugs:i tut e(cji Py Py, 1dfhabﬁ%3l4folesldbﬂyﬁdgdin_e?ylt, ;
iazolyl, optionally substituted 4. _@z#_ll _ | titute

pyrazolyl, optionally substituted pﬂgﬁﬁﬁlény ,I%oyplw)t {i?-g']ri]ézﬁ?_ py}s[rﬁﬁéé?%t%gd

pyrazinyl, optionally substituted (¢ghane-glifony)-SemethoxyrethyiHyyrelidiat3-ylut ed

pyridazinyl. o R2 has one or two a%{@gﬁéz%ﬂﬁgtyy%ﬁ&iIgln%%gf_%%%wé&%r&_

acetyl, lower alkyl, |ower alkox wer —a
carbonyl, hydroxy | ower al kyl, aISklﬁ)nyalgmel'rdiraBk/y,I1,-dimtriyml;|o§1uﬁbﬁy|-

trifluoronmethyl. R2 is isooxazol - 3- . 5z hyl -} sooxazo| - 3-yl,

i sooxazol -5-yl, pyrazol-3- yl, pygg‘i‘#'ﬁiﬂ'?"n@E@?&M?W%H@Wf‘%r optional ly

substuted pyridinyl. R2 is phenymetmxymgthoRsynalidinupyistpgtaidsam fyisgi.ect ed

from lower alkyl, Iower alkoxy, haal 0, itk d{_o>§_ Ii%n(-j _h{ydro Y | ower 1_al kyl .

R2 is pyridin-2-yl. pyridin-3-yi SFISATGNA-AYIRidN3-yio tANI-GyaneuV il -a |

substituent selected from acetyl dimethyamidhdydymoliGMEryl 2rsb-tetiaRYRE-

al koxyal kyl , | ower al koxy carbonyl, (f r ho and  trifluoronethyl.”" o0 R2 is
Tt

optional | y-p-substituted pyridin-B RS-k n-3-yl optionally
p-substituted with a nenber of the _gr&up.: acetélg, nethyl, ethyl, nethoxy,
met hoxynet hyl, hydroxy, hydroxynet Ryl Sand TiRRIFeRIgRGG-YL 1-sulforyi-
pyrrolidin-3-yl, 3-oxo-tetrahydro-pyrrolo[1,2-
cloxazol-6-yl, 1-alkoxycarbonyl-piperidin-3-yi or

T-sutfonyl-piperidin-3-yi.

» R"is 1-methoxycarbonyi-2-
methoxymethyl-pyrrolidin-4-yl,
1-(ethane-2-sulfonyl)-pyrrolidin-3-yl,
1-(ethane-2-sulfonyl)-5-methoxymethyi-
pyrrolidin-3-yl, 1-dimethylaminosulfonyl-
pyrrolidin-3-yl, 1-dimethylaminosulfonyl-
2-methoxymethyl-pyrrolidin-4-yt, 3-oxo-
tetrahydro-pyrrolo[1 ,2-Cloxazol-6-yl,

- 1-methoxycarbonyl-piperidin-3-yl,
1-methanesulfonyl-piperidin-3-yl, or
1 —(ethane—2—suIfonyl)—piperidin-s-y[.

e RYis hydrogen or fluoro.

o R"Yis hydrogen.
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32 R2 is pyridin-3-yl or 6-nethyl-pyridin-3- yl. [0097] R2 is optionally
substituted aral kyl, optionally substituted cycloal kyl, optionally
substituted heteroaral kylyl or optionally substituted heterocyclyl. R2 is
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, N-acetyl-pyrrolidin-2-yl,
N-acet yl - norpl%glln 3 yl, N-acyl -pi peridin-3-yl, N-acyl-piperidin-4- yI or
cycl ohexyl ig @meplim@mwdd byterdury(f(espaaiaty pymm'gd ontraidazoiyl), WitosorC, to
C3 straight orha;q anched-chain al kylene. Wis nmethylene. o R21 is

t et rahydrof uranyl’, tetrahydropyranyl, optionally substituted pyrrolidinyl,

optionally subst t Wi oI|n |, optionally substituted piperidinyl,
optionally subs |#%t%ﬂggyﬁgéfﬂy or optionally substituted phenyl. R2.1 is
t et rahydrof uran-2-yl, e@eag drofuran 3-yl, Nacetyl-pyrrolidin-2- yl,
N-acet yl - nor phol i n- 3- yI 9: pi peri di n- 3 yl, Nacyl -piperidin-4-yl,

pyridin-3-y ridin-4-y opt| onal |y substituted piperidinyl p-nmethoxy-
phenyl or piOPP%gro ph%n'?lrepr?iﬁf)‘@]bﬂ ForEws thisrwhiehBdilsent, when R and/or R2

is optionally SECP’E@MU ed het eroaryl, the other of R and/or R2 is
i ndependent?y°8 pityiat tand (psBeRiallyoplenyt Ph@he@\ﬂ Bibstitvited Wjthsarbeeilt ut ed

2,.9x0:2, 3 i Matkopy bk SagabRsdaly oERzabseyt vl . 2 pyrazol e Syl

IH-|mdazoIe4EI( oxazol e-2-yl: thiazol thlazol 4-yl; thiazol - 5y|
1H i i dazol%- oplignally sypstifuted h?t@quaa& despegially Pyrm:rcykor pyrliny! sybistiuted with an

H[1 2 4]triag I .oxadi azol e- 2-yl ;
AR %?Iwnggtép&%uﬁstﬁu@hwf %Ehélﬁfggoudp}l dazine-3.yl 6. oxo-

1, 6- di hydr o- p9PﬁIQﬂiaH3eﬁzb§tltute¢ f@iﬁfoaraﬁcybl(MmeHypwndmyﬁmamyn wyridinylethyl-, or

2- 0x0-1, 2-di hpﬂ{ )qu ne- 3-yl; isoxazole-3-yl; and 1H pyrazol e-3-yl.

[ 0099] In another erred embodi ment, RL is an optionally substituted 5-
or 6- nenber e@PW@ﬁE\f ov\pelituted Pheteracytlgr I(gsqeceﬂse roptidndligt eubstitoted s pipaadite

optionally s Eﬁ% 34 dazol e-4-yl; oxazol e-4-yl;
2H pyrazol e- S*é?/‘?hwf r}'fd%?z&gi[ger%m é{%gf’élﬁl—g‘yg} t hi azol - 2-yl;
t hi azol - 4- é-l hfotMer-abkEil substjtlited With-a h]lfdiaxplaiﬂcoﬂy yor; arﬂdnky dn’buﬁ of Miithi AgeHsetusdy |
5- oxo0- 4, 5-di - 1 i az - 3=
[1, 3, 4] oxadi aéz{@ g ébby‘% P%H%LI%F%greger??d?’a%vP bﬁgé‘tu?ﬁ;%/ are pgh ﬁ'l rai EERRAr —
gyrl da; i ge 3- @GO)l\tﬁR()xwhereiBR’ is Hy;dﬁegﬁnf‘o;d:pﬁelmﬂylsd?]sml&ﬂé?d Wier aélk yl. I
0XO0- ro r|m [ O- ridine- _3-
i SOX azol e- gbw angy in ﬁp e%ggfe\éreg %ﬂ:ﬂod0 menit where ¥'< is repPgsented by Form){jla I,
is selected from the group: 2-substituted-azetidin-1-yl, N-substituted pyrrolidin-3-yl,
N-substituted piperidin-3 or 4-yl and N-substituted-azepan-3 or 4-yl, in which:

+ The 2-substituted-azetidine substituent or N-substituent is acetlyl, methoxyacetyt,
azetidin-1-yl, acetyl, ethane-2-carbonyl, propane-2-carbonyl, methoxycarbonyl, (eth-
2-oxy)-carbonyl, (prop-2-oxy)-carbonyl, dimethylaminocarbonyl, N*-cyano-N' -
dimethyamidino or N'-azetidin-1-yl-N*-cyano-amidino.

« Each having zero, one or two additional ring substituents selected from: methoxy
and methoxymethyl.

[0096] | R%is optionally substituted aryl or optionally substituted heteroaryl.

e« Riis optionally substituted pyridinyl, pyrimidinyl, or pyridaziny!.

o The R*aryl or heteroaryl ring is substituted with one, two, or three of the following
groups: optionally substituted lower alkyl, haio, hydroxy, cyano, substituted amino,
nitro, methylenedioxy, ethelenedixoy, optionally substituted heterocyclyl, sulfanyl,
sulfonyl, -OR, -COR’, -(CO)OR’ andfor -(CO)N R'R’ where each R’ is independently
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[ 00100] In another particular enbodinment, R2 is an optionally substituted
cycl oal kyl or heterocyclic ring. Mre particularly, R2 is indan-1-yl;

i ndan-2-yl; 1,2, 3, 4-tetrahydro-napht hal en-1-yl;

1, 2, 3, 4-tetrahydro- napht hal en- 2-yl ;

6,7,8,9-tetrahydro-5H benzocycl ohepten-6-yl; piperidinyl; oxo-piperidinyl;
pyrrol i di nyl ;a8 16T08gishal st JY1 R bsyfcial en@mo h
bei ng opti onal | y substi t%t egwlvm th one. r?oﬂyeag s;ﬁ;’ma W Hemﬂ g'c@%l
acyl, acyl oxy ca8gtForr13pds@dR)-t ut ed aI koxy (espem ally net hoxy)

al koxycar bonyl, optogBaklyYsiibs t ;;# t | | ut ed
am no, am nocar bonyiﬁi So, E%égn*g%gﬁi @ﬁ%{?? sbﬁ)trh?tﬂ@ hﬁ?@%‘i‘%b}?l
optionally substl mﬁtwcyrr@ﬂyi oar atriiydromefityl, onal detj?ly!subst(amnoe)mhrbonylmethyl

gﬁ%ii L en nat o pe SRt b b a%@f?eq“ﬁ%% fﬁgﬁms?f' PRk oyt halo,
partioul ar enbod] a0, %ﬁ”S$!@'I?&G"ggﬁegocsf‘s"<v' R S

phenyl, pyridi nyl maphdigbl yl , qui nolinyl, benzoi m dazolyl, oxazolyl,

i soxazol yl, or- oxadiazolyl. o Mre parti cul arl y, R is phenyl or

pyridinyl, each of Sulfarghesgiclatinbbihy methylsstigfi t uted with one or nore of the
foll owi ng: am no, substituted am no, hal ogen, al koxy, optionally

subst it ut ec aRyiscoptiotalybsititey ppbmmq bnafly%ﬂbstﬂurtéh |nﬁpﬁtﬁ?lsbﬂ)tbﬂé§ﬂ
hoxy- nyl oxy-),

QSE ?nglr %’;O)S(ﬁg\éq§%f)tﬁ§ciaayrr%qpttlgﬁ %%tg%ﬁl tﬁ'ﬁg?)y! opfanaly §Ub5 eH’ydr oXYy.

[001011 ||| ustsbetdze, @btibily S%ﬁlﬁhé@pﬁ‘@i?l rﬁﬂlbgfl%{a %ggt{tp%grqy&ag%ggbg?gﬁlfye

particul ar nts are the

salts and sol ?7‘3%5&‘&%@?@2'“3@ optignallysu §¥W?@HYW‘dFM @ patiqnally subsfitutad X i s
-0-, Y and Z pyrRlaziis,. R 2 is hydrogen, R 3 is fluoro, and one or nore of
R " and R2 is/are as described in paragraphs 0092- 00100 above, such as:
R' is tetrahydrof URARE ond @tmmpﬂbmxﬁm&den@%&éd Hh@d awyr g;lvéeﬁ’ LRy,
3-0x0- tetrahydro rrol o[ 1, 2-c] oxazol yl, substituted-pip nyl,
pyridinyl or hydr ol%’el' alisexy. loyyeg ko |lower alkoyy Rarbonylghydroxy lower alkyl,

1-aoyl - pyrrolidi n-kty loweﬁéikﬁwn%@qw&tmﬂomhéﬂyin 3-yl, 1-am dino-
pyrrolidin-3-yl, 1-sulfonyl-pyrrol i di n-3-yl, 3-oxo- tetrahydro pyrrol o[ 1, 2-

cj oxazol - 6-yl, 1-acyl- pr@nsdeaz&syw 5-&;eﬁiyisezsa/>&,%bﬁvyv Esoek&%i-sgﬁ s r%zﬁl' 3-
1-am di no- piperidin-3-yl or 1-sul %/ peridin-3- V avi ng
an additional |ower yl, pyrazinyl, substltu ed phenyi or optlonaiiy substuted pyndlnyl

o Riis phenyl having one or two substituents selected from:
lower alkyl, lower alkoxy, halo, hydroxy and hydroxy lower
alkyl.

e« Riis pyridin-2-yl, pyridin-3-y1 or pyridin-4-y! optionally having a
substituent selected from: acetyt, lower alkyl, lower élkoxy,
lower alkoxyalkyl, lower atkoxy carbonyl, carboxy and
trifluoromethyl.

o R?is optionally-p-substituted pyridin-3-yl

= R®is pyridin-3-y! optionally p-substituted with a
" member of the group: acetyl, methyl, ethyi,
methoxy, methoxymethyl, hydroxy,
hydroxymethyl and hydroxyethyl.
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al koxy or |ower al koxyal kyl ring substituent. R"' is

1-acetyl -piperidin-3-yl, 1-nethoxyacetyl -piperidin-3-yl,

1- (azeti di ne- 1- car bonyl ) - pi peri di n-3-yl, 1-methoxycarbonyl - pi peridin-3- vyl
1- et hoxycar bonyl - pi peri di n-3-yl, 1-di net hyl am nocar bonyl - pi peri di n- 3-yl,
1- met hanesul f onyl - pi peri di n-3-yl, 1-(ethane-2-sulfonyl)-piperidin- 3-yl,
1- (propane- 2-sul fonyl)-piperidin-3-yl, 1-(agetidin-1-vyl-sulfonyl).-.

pi peri di n-3-yl, 1-di methyl ami nosul f onyl - Pi g%r %&S’h&g%{]ﬁ,Or%rf'?\tlﬁﬂ?)%?'ﬁﬁ‘n-
1-yl - NZ- cyano- am di no) - pi peridin-3-yl, 1-(N3&-cyano-N , N '

di met hyam di no) - pi peri di ne-3-yl, 1-acetyl-pyrrolidin-3-yl,

1- et hoxyad@09Tl- pyr r 0kl ds rofioydlly dubistiedd @ré]ﬁr!,lcﬁﬁérlkmgyél}bsHM{gécp|cs,gbé}kﬁ’- yl,

1- net hoxyc - r.ol i.di p-3-yl, 1-methoxycarbony

net hoxynet ﬂgﬁﬂ 8@%&?@%%?%?%?%@” %Ikﬂﬂtoﬁaﬂt&“@w Sptitutsd heterogyeid 3- yi |

1- (et hane-2-sul fonyl)-pyrrolidin-3-yi, 1-(ethane-2-sulfonyl)-4-nethoxy-
pyrrolidin-3-wk,. .1- e- 2; sul fonyl ) - 5- net hoxynet hyl - pyrrolidin-3-yl,
1-(pr ?pgne-'g - Eu lsfﬁﬁéﬁ?gﬂé’“ﬁgﬁe&??fﬁf%‘?‘f:%ﬂz@ﬂﬂyhpgwjf%s%vlf Brageiyt-
pyrroliadrn-s-yiorp W Sid+ 3. g ‘

1- di et hyl am nosul f onyl - 2- rr)g{mhpggylrretﬁyl ag{t/]%ﬁri%ﬁ?l Eji n-S)El yc?(/, lori?)iykl' -

azetidin-1-yl 5NZ- cyano-.am di,no) - pyrrol igi n-3-yl, 1-(NZ-cyano-N , N -

di met hyani di nt(:){) l_srgg#gwtaghygle)f%;f 'ﬁ?_"@{-‘gxow'i‘%’?? ahydro-pyrrol o[ 1, 2-

c] oxazol - 6-yl . B 'Wis Citecyktraghte? braHcRedein akypbf ony! - pyrrolidin-3-yl,
3-o0x0- tetrahydro-pyrrol o[ 1, 2-c] oxazol -6-yl, 1-al koxycarbonyl -

pi peridin-3-yl or 1-sulfWoBytetiiigieridin-3-yl. o R"' is
1- net hoxycar bonyl - 2- net hoxynet hyl - pyrrolidin- 4-yl,

;u I( fegg iln )e g ?rglt Eggﬁ;ﬁ WTa'h?dirFfriiﬁf:ygl ég@gy%ﬁ%ﬁﬁf‘@m%‘naliy substituted pyrrolidinyt,
1- di met hyl ani nosul P(Siﬂgg'}_{/piw%@ptpa imrahalinyl, optionally substituted piperidinyl, optionally

1-di met hyl ami nosulsupsiitlited-pyRtiA yayasﬁmgy_glwsﬁekécﬂﬁﬁgn@a -85 1yl

3-oxo-tetrahydro-pyrrol o[ 1, 2- c] oxazol -

1- met hoxycar bonyl - pi perRdiigtedaMidrofiraies-Danss = 2Rk ReLLin= 3-yl.. Jor

1- (et hane-2-sul fonyl ) - pi peri di ni-/ 3-K| . "I's E‘ (?rlgg‘?‘%]n %&\yﬁ@éér:éiylrbyﬁroﬁ&m &

6- net hyl - pyri di n- 3-yl . YhdN-Roetylgnerphelin-3ryigNyacybpiperidie S| N-pgylipitienid B4,
pyridin-3-yl, pyridin-4-yl, optionally substituted piperidinyl p-methoxy-

phenyl or p-flucro-phenyl.

[0098] In another embodiment, when R' and/or R? is optionaily substituted
heteroaryl, the other of R' and/or R?is independently selected from the group cons'isting
of optionally substituted 2-oxo-2,3-dihydro-1 H-imidazole-4-yl; oxazole-4-yl; 2H-pyrazole-
3-yl; TH-imidazole-4-yl; oxazole-2-yl; thiazol-2-yt; thiazol-4-yl; thiazol-5-yl; 1H-imidazole-
2-yl; 2H1,2 Altriazole-3-yl; 5-oxo-4,5-dihydro-1 H-[1.2 4]triazole-3-yt; 5-oxo-4,5-dihydro-
[1,3,4]oxadiazole-2-y1; pyridine-3-yi; pyridine-2-yl; pyrimidine-2-yi; pyridazihe-s-.yl; 6-0x0-
1,6-dihydro-pyridine-2-yi; 2-oxo-2,3-dihydro-pyrimidine-4-yl; 2-oxo-1 ,2-dihydro-pyridine-
3-yl; isoxazole-3-yl; and 1H-pyrazole-3-yi.

[0099] In another preferred embodiment, R’ is an aptionally substituted 5- or 6-
membered heterocycle. Particularly - preferred heterocycles inciude optionally
substituted  2-oxo0-2,3-dihydro-1H-imidazole-4-yl; oxazole-4-yl;, 2H-pyrazole-3-yl; 1H-
imidazole-4-yl; oxazole-2-yl; thiazol-2-yi; thiazol-4-yl; thiazol-5-yl; 1H-imidazole-2-yl; 2H-
[1,2,41triazole-3-yl; 9-oxo-4,5-dihydro-1H-[1,2,4}triazole-3-yl; 9-0x0-4,5-dihydro-
[1,3,4]oxadiazole-2-yl; pyridine-3-yi; pyridine-2-yl; pyrimidine-2-yl; pyridazine;&yi; 6-ox0-
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R2 is pyridin-3-yl optionally p-substituted with a nenber of the group:
acetyl, nethyl, ethyl, nethoxy, nethoxynethyl, hydroxy, hydroxynethyl and
hydroxyethyl. R2 is optionally-p-substituted pyridin-3-yl o R2 is phenyl
havi ng one or two substituents selected from |ower alkyl, |ower alkoxy,
hal o, hydroxy and hydroxy lower alkyl. o R2 is pyridin-2-yl, pyridin-3-yl
or pyri di n- 4;8ihggio-pynidine \2-NabRE2 &. | acet
NERSzR SRS iFRne £ 25564 L Ehr RSl

| ower al kyI |, awer allﬁﬁ‘bﬁ ower al koxya
car boxy and ¥ PPEEPSmHEYHNY ThRpyrazolendtilonal |y substituted phenyl or

optional Iy gedxyojtutedgyp ylhavin
subst i tuentg sel ]ect edqln r%ﬁtﬁ% %mca?ﬁzﬁrhﬁngag& Rl R%x?’g ﬁlOBa{%Wﬁwyteﬂnd
hydr oxy IOV\EYC%WIOW@GF@WEYWH di n- 2 yl, pyridin-3-yl or pyridin-4-yl
optionally havjn selected fr cetyl, lower alkyl, |ower
al koxy, | ower JaI E/[o(ge g?ﬁé’%lbhf el mdﬁf"ﬁo\ﬂwn%%ﬂ'g'%ﬂ%3éﬁ?tfﬁi3y§‘fcaﬂ%phthalenv -yl
trifluoronethyl. 1m3 463tmbudmn1dphwa[enszlh$e|ﬁgjg_@é1rdplyaﬂ0c§mbﬁnégc dBedtsh

subst.i.t yt ed nbér of 6roupd

di n- 3-yl
%[ Ihy: " et Kyl op%@% b}}/ %é?ﬂ@)‘?{}?@( hyyrrolidinyd - exeypyriefidingl yieisattygro- &mahyf or
hydr oxyet hyl . o Rﬁ)rphi)llm!re%meﬁrgyépti@halﬁr%gm{edw;ﬂi %é’or?‘mél'e oﬁtgg%I@vElﬁ;b 7

conpounds where S re res nted by Fornul
are -C=, R12 is %¥0 ﬁiy@% SOWQJ”@HB() Sqtﬁﬁllutﬁﬁ rﬁgkmqs(oiespmmp trie¢hoxy),

above-descri bed algo:oudgibogd, apsbns
i ndi vi dual |y and? orwgogblgﬁedﬂ%tnomgtsﬁ%érmg%d?{ dt@ggﬂéiﬁh b«?&é&‘ﬁ’e?@"ﬁose
conpounds wher e HNNOCRTE0RYh raéﬁiydr‘é\fﬂmpanwﬂonal% S@Bhtateﬁdrrmmroanw I ,optlonally

Coner ol kyl - phorgl el heterBaial | SHISHATT sGbiled DEl o Aol

| ower al kyl -phenyl, .are partlcu rly preterre
invention. [O00F stitied 1 oetewaniygr entiorefly ccampsmmés alieteqepdi@l I eptionally

(101 v1 Gt orospola 4okt COMAUS et gl Solbebtie kot "

in connection with their orrm |ons
1-[3-(1-Acetyl - rﬂf}S*éF'ﬂlmen?,thy’l oxy) 5-fl uoro-phenyl]-3-pyridin-3-yl-urea;
1-1

3-(1- Acet YL - Rh REpArfEDIERs b Yert ffthé'?c;rggg e’R’*Js tngallly sugstltuted Ahelrjlyr/l &

1- [ 3- (1- Acet yI - RYEEIRYIdi indazglylox ayingliriy, udremzpifedysolyl, 3- &x&z6®t Ndadysim df n- 5-
yl)-urea; (r) oxadiazolyi.

1-[3- (I - Acetyl -piperidi n-3-yl oxy) - 5- fl uor o- phenyl ] - 3- (2- met hoxy- pyri mi di n-5
-yi)-urea; o More particularly, R’ |s phenyl or pyridinyl, each of which o tionally is
1-[3-(1-Acetyl - pi pe( dihstfitdd Mk donz dr' HOE B R epc}{lml\nng PN Isnubzs’c[ uteduarug%o

halogen, alkoxy, optionally substituted aryloxy (especially phenoxy),
optionally substituted heteroaryloxy (especially methyl-pyridinyloxy- or

methoxy-pyridinyloxy-), optionally substituted lower-alkyl (especially,
methyl), or hydroxy.

[00101] lustrative of the suitable combinations and permutations of particular
substituents are the compounds, pharmaceutically acceptable salts and solvates where
R' is represented by Formuia Il in which X is ~O-, Y and Z are —C=, R s hydrogen,

R™ is fluoro, and one or more of R*'and R? is/are as described in paragraphs 0092-
00100 above, such as:

1.1 .
R is tetrahydrofuranyl, tetrahydropyranyf, substituted-pyrrolidinyl, 3-oxo-

tetrahydro-pyrrolo[1,2-cloxazolyl, substituted-piperidinyl, pyridinyl or hydroxy-lower
alkyl-phenyl. '
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1-[3-(1- Acetyl - pi peridi n-3-yl oxy)-5-fl uoro-phenyl ] - 3-(5-net hoxy- pyrazi n-2-y
| ) - urea;

1-[3-(1- Acetyl - pi peri di n-3-yl oxy) - 5-fl uoro- phenyl ] - 3- (6- met hoxy- py(dazi n- 3-
yl)-urea; . 1-[3-(l

- Acetyl - piperidin 3 onxy) 5-fl uoro- phenyl]-3-(6-trif|uoronethyl-pyridin-3-

yl)- urea; 'is 1-acyl- rrolidin-3- -ak XycC I- -3-yl, 1-
3-[ 3- Fl uor o- 5- (3 py r| di n- _P)( urei Lgnyogry on% R rem!‘d“ 3 )fl 103?1%?<0yl ic acid
nmet hyl ester; pyrrolidin- 3-y| 1—suffonyl-pyrrohdm-S-yI 3-oxo-tetrahydro-pyrrolo[1,2-

g-xg 3-Fluoro-5 m[e §h§ oRBSNBXY, 1R 1-lb&ticth-$, 1 i b e PREKE LAY flidize.” 2P
3-{3-Fl uoro-5-[ 3- (Blpﬁ@dlhréwoqoysuithnml-mpwdjnnmyeDdﬂdnamhamug'}anIati@iﬁdﬁhl fvelr
-carboxylic acid g

3-{3-[3-(6- Cyano- pyrwn Waﬁ‘%m"%?g 8USHEPL- phenoxy} - pi peri di n- 1- car box

| d hyl
1 15- (T Acety1 - i per ai 5. 321y} 2B oRERYIOReaLLEPEIAS Yy di n-3-y1)

-urea; . 1-{azetidine-1- carbon?/l)-plpendm 3-y| 1- methoxycarbonyl-plpendln—3- .
1-[3-(I-Acetyl - piperidi r}?m Cy? uor 0- ghen ] - 3- (6- et hyl sul fanyl - pyri
din-3-yl)- urea: . -ethoxycatbonyl-piperidin-3-yl, 'I—dzmethy[amlnocarbonyl -piperidin-

1-[ 3- (1- Acet yl - pi peri di Byi31 3hePiatesBifdryHeiperdAenY, 11 eBranB-REknln Pipekighn- 3- V!

) -urea;

1-[3-(1-Acetyl - pi peri di $1¥i31yPreRge-Ssvifanyhpinerdingg-yl, @(%ﬁlémhylcﬂiﬂfﬂwlbt hyl)-p

yridin-3-yl]- urea; . piperidin-3-yl, 1-dimethylaminosulf din-
3-[3-Fluoro-5-(3-pyridi np3 |-l¥rel do)-y henox ionlgl%anén?Jeyl 1& zg;ié?/'[]l c acid
di met hyl ani de; . 1-yl-N"-cyano-amidino)~ plpendm- -, 1-(N*-cyano-N' N'-

1-{ 3- Fl uor o- 5- (1- met hangsiihl amidinoRbefidife Ay - Lh@ pyRBfiY sl 3- pyri di n-3-yi -

urea, .
1- [ 3- FI uor o- 5- ( 1- net hank®gihosyagetybpyrealidin-3ryi3 1 yfbztigine phembbind Bpyrolidintdaoxy - py

113 Fluotor 5 (6- oxo- pilber TANSREAenpy oy, Lmethaxoabanye: o,
1- ( 6- Cyano- py(di n- 3-yl )mgh?@mqﬂmdmw@ld(m4ﬁbﬂHaﬁbamﬂsﬂﬂuym-pprrplmm-myn 3-yl oxy)
-phenyl]- urea;

~(ethane-2- - -4
3 {3 [ 3- (6 Cyano- pyri din (e aneZSulfon)d) ])yrgol|fj1n3¥! 16% %‘6%}5”5?'{5‘@}4&?%0’% car bo
xylic acid dinethyl amp(ygoh n—3—y! 1-(ethane—z—sulfonyl)-5-methoxymethyl~pyrro[|dm -3-yl,

1-[3- (1-Acetyl - pi peri diqipaspbh@%Ya imii)-AHdRaRie iy | -](azetléhn- wgon;\ﬁ}/“ din-3-yl

)-urea;
3-{3-Fluoro-5-[3-(6- rremlsrbhqmyﬁwﬂ|1Fd!me§kiybanmcmuﬂujy{-phmmmy}3-ypl peri di ne-1-carb
oxylic acid nethyl esy

3-{3-[3-(-6-Car banoyl - pyrlwcrjJeth ? TC}SUEfO'yI 80Tetg°)f31mtﬁ§l?ydpﬁﬁ@%&‘ﬁy]’pﬁ %rl di ne-1-c
arboxylic acid methyl aestidin-1-yl-N>-cyano- amldlﬂO)-PyrFOIIdlﬂ-3-yl 1-(N"-cyano-N' N'- '

1-[ 3- Fl uor o- 5- (2- oxo- piypth U Nado Y brefikinPReny) :l-oxo-{e?rahyéro-pynpo}/ i, %l n-3-yl)-u

rea,
cjoxazol-6-yl.

« R"is 1-acyl-pyrrolidin-3-yl, 1-sulfonyl-pyrrofidin-3-yi, 3-oxo-
tetrahydro-pyrrolo[1,2-cloxazol-6-yl, 1-alkoxycarbonyl-
piperidin-3-yf or 1-sulfonyl-piperidin-3-yl.

o RMis 1-methoxycarbonyl-2-methoxymethyl-pyrrolidin-
4-yl, 1-{ethane-2-sulfonyl}-pyrrolidin-3-yl, 1-(ethane-2-
sulfonyl)-5-methoxymethyl-pyrrolidin-3-yl, -
1-dimethylaminosulfonyl-pyrrolidin-3-yl,
1-dimethylaminosulfonyl-2-methoxymethyl-pyrrolidin-4-

-35-



1-[ 3- Fl uor o- 5- ( 6- oxo- pi peri di n-3-yl oxy) - phenyl ] - 3- (6-net hyl - pyridin-3-yl)-u
rea; ) - - - - - -
3-{3-Fl uoro-5-[ 3-(6-met hoxynet hyl - pyri di n-3-yl ) -urei do] - phenoxy}- pi peridi ne
-1 - carboxylic acid nethyl ester; _ _ 51| ok 8- Bhenoxy) - pi p
T e et 1 P ol kb b OBl 2ol B

eridine-1- carbo . : .
5-{3-[3-(1- D net hyl car banoyl - gi per i-thethayodrimoty)-pibefidindro- PhRMshbsulosyido} - py
ridine-2- carboxylic acid am de; o i o, o _
3- (3-{3-[6- (Acetyl ani no- met hyl ) - Ey‘l?*P%f_fd:'{‘- Y Pi 1-{ptharps-sylifenylicrirariginetngy ) - pi p
eridine-1- carboxylic acid dinethylan de;. - . . o
3-{ 3- Fl uor o- 5- [ 3- ( 6- met hoxynet hél - pyri g%rﬁ Byridin-3} & @raetirewdsiy Bybi peri di ne
-1- carboxylic acid dinmethyl am de;_,. . N o
3-{3- Fl uor )c/)- 5- [ 3- (6- met hyl - pyri i 2 38 pyydingdyl erdf-meakawidinBivber i di ne- 1- car b
oxylic acid .dinethylam de;

2ol . . i
1- 3- Fl uor o- 5- ( 1- net hanesuf f dhyF PYidiespivhipriiogalin aysybstigRedyith azngnabersf the - pyr |
idin-3-yl)- urea; group: acetyl, methyl, ethyl, methoxy, methoxymethy,
1-[ 3-Fl ﬁoz 0- 5- (1- met hanesul f gn Ir‘1 pi pe"';l di n)-{ 3- ¥oxy - f%enytpf-yéq (ﬂ%y met hoxynmet
hyl - pyridin-3-yl)-urea; . . vamsiﬁlmwmsﬂwmand hydroxyethyl.

- i ne-4- | ). -opi peri di n- 3-yl oxy] - phenyl } - 3- ( 6- net hyl -
p)(/m)&mo'?)';le) ?ufggpony )Rzes gptionally-p—su stitutgc]i p)Eridin-?»-yI

-{3- -5-11- (4. oxy- pi peri di ne-1-carbonyl) - pi peri di n- 3-yl oxy] - pheny
|1} { g l(: I6u o'r ° ﬁe'E ﬁ?ﬂ( Apggﬁ?/ Pdlgqr})ﬁ/@ap\@rp%) QR erdwo substituents selected from: lower alkyl, jower

1- (13- { 3- Fl uor o- 5- [ 3tioRy, R dYy bl Hyﬁowdgwé}r@%ﬁo] - phenoxy} - pi peri dine-1-c¢

arbonyl)- -38 piperidine-4-carboxylic acrd eth ester;

5-{3-[ 3- Fl uor o- So ( Renesyiemesyl, bomth-aRh BESyrtin-7-opaBX Y IR dunefigber - pyri
di ne-2- carboxylic acid am de;

5-{3-[3- (I - Acet yI - SPIERA diom: asatddowersalkyl, dowves-afitrgylbvetalkoxialkyiploniedi ne- 2- ca

r bOX [i C aC' d am 6&0 Carbon I,' trifluo thvil. o ]
1-[ SY( 1- Acet yl - pi peri di n- 3- yyl cha{/ qxg_aﬁﬂuroruo[o&]ee%” ]-3-(6-ethyl-pyridin-3-yi)

-urea, ». R?is optionall substituted phenyl or opti ly substituted pyridinyl. _. -
2-(5-{3-[3-(1- Acetgll - piyper i (lji n- :P yP"’(l)xy)oPt"ﬁnfal ook ﬁneen%r] -"IYF ei do} - pyri di n--2-

1) -N-net hyl - acet &fisdfienyl havi bstituent - :
)1/- % 3-(1- Ac)ét yl - pi peri di r(]ang aI g)%yo)n-eSQFf ?ng# c?—';'iﬁgr?yﬁe]l%%??g?%t%%{fwl’ ﬂﬁwe-rpyrl d
in-3-yl)- urea; alkoxy, halo, hydroxy and hydroxy lower alkyl, . o
2-(5-{3-[3-(1-Acet P—QL'- pi peri di n-3-yl oxy) - 5-f| uor o- phenyl ] - urei do}-_pyrl di n- 2-
yi)- acetani de; °© is pyridin-2-yl, pyridin-3-yl or pyridin-4-yt optionally having a substituent

selected from: acetyl, lower alkyl, lower alkoxy, lower alkoxyalkyl, iower
alkoxy carbonyl, carboxy and frifluoromethyl.

" R’is optionally-p-substituted pyridin-3-yl.

« R%is pyridin-3-yl optionally p-substituted with a member of the
group: acetyl, methyl, ethyl, methoxy, methoxymethyl,
hydroxy, hydroxymethyl and hydroxyethy[.

o R?is pyridin-3-yl or 6-methyk-pyridin-3-yl.

Thus, the compounds where R is represented by Formula Il in which X is <O-, Y and Z
are —C=, R"*is hydrogen, R is fluoro, including those where the above-described
groupings and sub-groups of substituents are taken individually and/or combined
together as illustrated with regard to those compounds where R is tetrahydrofuranyt,
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3-(1- Acetyl - pi peridi n-3-yl oxy)-5-fl uoro-phenyl]-3-pyridazin-4-yl -urea;

3- (I

etyl - pi peri di n-3-yl oxy) -4, 5-di fl uor o- phenyl ] - 3- (6- et hyl - pyri di n-3-yl) - u
e 1-[3- Fl uoro- 5- (pyri di n- 3-yl oxy) - phenyl ] - 3- pyri di n- 3-yl - ur ea;

N - Cyano- 3-{3-fl uoro-5-[3-(6-nmethyl -pyridin-3-yl)-ureido] - phenoxy}-N, N-di me
'lt\l hyl - pi pgrie@‘ahseirapw‘amﬁmmtdted@yrrolgimyl substltutgd-plpendmyl pyridinyl or hydroxy-

N d?lng?ﬁyl I%ﬁlg e%l?ﬂfp%gﬁyl[ gref%g%‘&ﬁpmf%éd f|6|r Sllac? e c%Qr?e”S?‘ \slént invention.
1-[3-(1-Ace i peri - | ox 5-f | uor o- phenyl ] -3-(2-net hyl - pyri m di n-5-
y|§ u§ ea:. fo‘éioﬁ] P ﬁjhe f%lkywmg ygroup of compgundsya;e préferred (xr%/dlvu?gally and

yl[f (1- Aceédﬂbctﬂﬂewrasjlcﬂniéourhﬁxw s TpkdBhORRAEN, | andr P -BRADEN - R Tl N- 5
1-[ 3- (1 AcefPWUIﬁﬁ’cIﬂ?F mﬁﬂ?ﬂdﬁcﬁﬂ'@ﬁy@c@fﬁ@ﬂ@bﬁ@- phenyl | - 3- (5- met hoxy- pyrazi n-2-y

| ) - urea;

3- (1- Acen y =[Bi(frévrin- Hlpsﬂ‘i‘P@Wﬁﬂh@f@fﬂb‘epwbﬂwadi%ﬂ&um n- 2-yl - ur ea;

(1-Acety _l zin-4-yl -urea; ,
| - Acety:‘I g ’P—?{clb |Elp§r€$%y§(¥g§ ﬂgg)yﬁ’ﬂ'mé '?%E’Irr@%ﬁbxy pyri dazi n-3
rea; » 13+ Acetyl—plpend|n-3-y!oxy)-S-ﬂuoro-phenyl]—S—(2-methy!~pyr[m|d|n 5-y1 -urea,;

(

u

gleaAcet Yh 184 PRk -Bpdndih- 25k Rs-tl a8 ReRNE Y et o TR -5 %[L}rg azin-3-
(1- Acet y P péceitl-pipSridin-8yioxy B5-fllarombenyibaypllazi-1- ;uwm@tam n-3-yl)-urea;
(1- Acq YhaRi PRELH Pipdriohh 35k 25-hl ot 8 Re RS et R oyt By tes: U €2

3- (1- Acet yii-[:ﬁ){‘bécewl—[mp&{@rﬂl-mylo)cy)'és-ﬂlhdrmpﬂeﬁhpwt’ﬁ “nethdxf-pyBddpncy-yDyirégli n- 3-y

l)-urea or a ur oi sone
phar maceut i*cal %Pgé‘g%‘% @B?réd'%g'lnﬁ’xy)“gh‘l’q; e“ﬂ]r:?égg&m?%tw@&"dm 3-yl)-
phar maceut i caliley; accept abl e salt thereof. -39- | [00103] The foll ow ng

roup of co ar urt her r dj vidually and collectivel
gs cgrrpoundgp g‘kgl F f&‘g“fos'éé NIy ﬁ\)@HEﬁ"gﬂ Pﬁﬁ?é‘yf H'p@Bﬁ’fﬂ%étq%H?PXWf{?F'q mefhyl V)
formul ati ons, estett hods of manuf acture and use:

|1) [ 3r (eé Acet yé-{é) H?J%Fé g [5' (S’ n'}éthoxy)pyr?dnf|—|39y(lj)tt?re1‘?:|2]eSl’%/elr'!o;(ys}-élger%?rgeh‘?-)égrb%gh‘cdI n-3-y
%3 (: Acet yhciirethyil ditar;3- yl oxy) - 5- f | uor o- phenyl ] - 3- pyri di n- 3-yl - ur ea;
3- Fl uor o- 5;

met hanesulf o i/"Jf FleRsP 3G "@tmﬁwdnﬂ)‘ﬁ@ﬂwrf'ﬂSI‘WOBY}rPl@rﬂlﬂ%i-é@_fboxyllc

[

t

)

1-1
1-1
- Ac
rea;

3-

3-
yl)-
-[3-
[)-u
3-
3-

n

1-[
1-[
1-[
-yl

1-[
yl)
1-[
1-[
and
1-[

1-
1-
1- [ 3- Fl uor o- SadidBdimstitiitam@ey| - ur ei do) - phenoxy] - pi peri di ne-1-carboxylic acid
met hyl ester;

(R) - 1- [ 3- ( 1- AT PrGaryanorpyriding-yi)-arejdel-5-fuotrsplaerspdrgiperiding- t-catomdicyedsy r i di n
i:li) yll) [ gr (e? Arm-s\t'[hyl osen di 5-fl h l]-3- d 3-vyl

ce eridj X uor o- phen ridin ur ea;
(R) - 1-[ 3- FPuor :é-%‘% ﬁ;ﬂ'i?%dm %y%/’ n#@%phﬁméh%ﬂ%rw%pwmgzwwmar )l;oxyl ic
aci d nethyj, 'Iefﬂf-gl’-AcetyI-plpendln 3-y|oxy)~ -fluoro j:;hemg % >(<6y jnethylsulfa%yl -pyridin-3- eyrl)ooxyl i c

(R -1-[3-Fluoro-5-(3-pyrid tyl*~urerd ph prperi
aci d di met hyH'e®i de;

. 1—[3~(1-Acetyl«piperi_din-3-yloxy)-5-ﬂuoro—phenyl]-3-(6-acetyl-pyridin-3-yi)-ureaj

o 1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl}-3-[6-(1-hyd roxy-ethyl)-pyridin-3-yi}-
urea; -

¢+ 3-3-Fiuoro-5-(3-pyridin-3-yl-ureido)-phenoxyl-piperidine-1-carboxylic acid
dimethylamide;

¢ 1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]- -3-pyridin-3-yi-urea;

e 1-[3-Fluoro-5- (1-methanesulfonyi—plper[dm -3-yloxy)-phenyl]-3-(6-methoxy-pyridin-3-
yl)-urea;
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(R)-1-[ 3- Fl uoro-5-(1-nmet hanesul f onyl - pi peri di n-3-yl oxy) - phenyl ] - 3-pyridin-3

-yl -urea;

(R-1-13-(I -Acetyl - pi peridin-3-yl oxy)-5-fl uoro-phenyl]-3-(6-nethyl -pyridin-

3-yl)-urea;

(R -1-{3-Fluoro-5-[3-(6-nethyl-pyridin-3-yl)-ureido]-phenoxy}-piperidi ne-1-

E:g; ng%/lsl I(; I eac il-g3-isorn B-(@ ske@piperidin-3- ony) helr;ylj- —pyngln]-S-ylF]ure | g .
uor yl ) -ure€i do] - phenoxy} - pi peri di ne-1-

car boxylic ac?cgé g& 4ﬁﬁﬁ'&h‘ﬁ%p{%oi&ﬁi—mqhﬁn@s@myl—ptperidln-B-yloxy)~phenyI]-

- met hanesul f onyeapi peri di n- 3-yl oxy) - phenyl ] - 3- (6- net hyl - pyri di n-

3- yI) urea; e )

(R) - 1- [ 3- Fi 8or 535158 GyanceRvRdia:=3y)-ureisdolt6)fluprrephsogkymilpesiding- nearbosyiic ey i ¢

acid ethyl = esdigith lamide;

(R -1-[3-Fluorpo:5-(3-pyridin-3-yl -urei do) - phenoxy] - pi peri di ne-1-sul fonic

acid di met myl 4 Ge‘\cetyl-plperldm-3-yloxy)- o-fluore-phenyl]-3- (G-methyl-pyﬂdln-3~yl)-urea

(R) - 1-{3- Fl yormede gy 0(?([31@4“3&13/[%“(1% §yl§u>’e|c?o] phenoxyl pigeﬁc?:gé y-ca%o%lzc; gél(? oI

sul fonic acid dineth
(R -1-{3-Fl uorrﬂefbyl[eﬁfe(ﬁpr opane- 2- sul fonyl') - pi peri di n-3-yl oxy] - phenyl } - 3- pyri

-~ din-3-yl
(:?;] 1- %3 Frugf%{ful (? C(a hamoy ngyréd'gal'w)o'ﬁ?‘ld?l%ﬂB@Prﬂﬂeﬁoﬁ}ﬂw*ﬂmph@&r?@}w@ (6-m
et hyl - pyri di mcgh W‘ﬁmyiwsw

R-1-[3-(1-¢é f oi. er.i di fl uoro- phenyl ] - 3-pyridin-3-
§/| )Ul’e!':i (_ H%%& SO(QYAxoPplﬂ)endm é-yloxy) phen%}-&(ﬁ-methyl yr|d;n-3¥y|)]_ureapy

I(o ;?I é. L 33( |‘ Eflk[aﬂmbﬁe(ﬁydxommﬂlm-vbﬁy)wl'@ﬁw 326t By RIG AL gda  6- met hyl -

(S)-3-[3-Fl %o! a{gﬁ OPrigrfmetheymetndayidinddxyeidel-prenomy)repdridineNi-di met hy! -

E\I-S;:ygnfé Ei’ir b cardoiydiceid methy! esterd - do) - ph - gi 1NN

uor, yridin- - ur ei do) - phenoxy] - pi peri di ne-

di net hyl - gﬁiﬁéfg‘%&&’ﬁh" irethyl)-pyridin-3-yl}- -ureido}-5-fiuoro-phenoxy)-piperidine-1-

(S)-1-[3-Fl uocarbey(]nBanMrmahy]-egteyl - ur ei do) - phenoxy] - pi perl di ne-1-sulfonic

acid di met, hy lﬁgg%,g

(S)-1-{3- FI*o F%Dt’%etwé?ﬁ{wmawmﬂrﬁm@ypwkﬁ -BitophemdRaeido}l-pimd-gi ne- | -

sul fonic aci cardoxyit byibamise;

(S)-1-[3- (1 Eét()?r;(ey[%uz fon Il-pl peri di n- 3-yl oxy) - 5-fl uor o- phenyl ] - 3- pyri di n- 3-
yl - ur ea; -{ Acetylamino-methyl)-pyridin-3- yl]-ure;do} -5-fluoro-phenoxy)-piperidine-1-

(S) 1-{3-Fl UO(Ea?b&cyhd.aéialaﬁﬁQHﬂa,%](ﬁm fonyl) - pi peri di n- 3-yl oxy] phenyl } - 3- pyri |
di n- 3-yl -

(S)-1-[3- FFuo?ég ~Elupro-5{3-(f-methoyymeihikpisiinsheirorsidelineaskydipieritinear. boxy | i ¢
acid methyl  esb®dyic acid dimethylamide:

. 3"{3‘F|U0r°'5'[3“(57m9thyl'Pyl"ldl0-3-yf)-UreidO}-phenoxy}-piperidine—'!—carboxylic acid
dimethylamide;

. 1~[3-Fluoro-5-(1-methanesulfonyl-piperidin—3—yloxy)-phenyl]-3-(6-methyi—pyridin-3-y|)—
urea; '

s 1+[3-Fluoro-5-(1 -methanesulfonyl-piperidin—3-y|oxy)—pheny[]—3-(6—methoxymethyl-
pyridin-3-yl)-urea;

.. 1-{3-Fluoro-5~[1-(morpholine—4-carbonyl)—piperidin-3—yioxy]-phenyl}¥3-(6-methyl-
pyridin—S-y!)—urea'

s+ 1-{3-Fluoro-5- [1 (4-hydroxy—p:per;dme-1-carbonyl) -piperidin-3-yloxy]-phenyl}-3- -(6-.
" methyl-pyridin-3-yi)-urea;

. —(3-{3-FIuoro-5~{3-(6-methyl—pyridin-3~y|)-ureido]-phenoxy}-piperidine—1-Carbonyl)-
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(S)-1-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy] - pi peridi ne-1-carboxylic
acid ethyl ester;
(S)-1-[3-(1-Et hanesul fonyi - pi peridi n-3-yl oxy) -5-fl uoro- phenyl ] - 3- (6- net hyl -
pydridi n-3- yl)-urea;
(S)-1-{3-Fluoro-5-[1-(propane-2-sul fonyl)-pi peridi n-3-yl oxy] - phenyl }-3-(6-m
<(ets ;w: {gyrF : di rﬂlﬁriﬁinb-ﬂdéawoxtylri]c simd ethyfd ester; ¥ do] - oh } § |

-1 - uor -pyridin - urei do enox i peridine-|I-
car boxylic {Eﬁﬁﬁ Q -5 hanesulfonyl-plpe%/dln-3-yloxy)-phen?/l]-ureidg/}-py%dfr)le-2-

(S)-1-{3-Fl uorcgrb'@x{,ﬁée{c@-mg@yl pyri di n-3-yl)-ureido]-phenoxy}-pi peridine-|I -
carboxylic acid ethyl est

(S)-1-[3- FIUor50{3‘E[3'((1Aﬁ@WH%ﬂP@§m Bolopy)-pfipwoiptienylBurgido)pyridivee 2yhibolylieycidli n- 3
-yl -urea; -or gg;gd.-ngl e stereoi somer, mxture of stereoisoners,

phar maceut i caII accept able salt, sol vate, or a solvate of a

phar maceut i-t:al1i'[y (&é‘@@#’yt-lamreilr&a-lytoxyhéﬂem‘b-phbﬁﬁﬂ%—efﬁmgmffmH"W)“LﬁeﬂrOUp of

conpounds ar e ogk59 { U £ vi du ol | ectively
cogounds of tﬁ(gs{gnlé ?eﬁ?étw%\}) eﬁﬁ{n- -ylogyﬁ-@y W“&Bﬁ?f@ét‘l“ﬁ'ﬂd}/ﬂr WlQ—%—yi)TN-me%hyl-
formul ati ons, anﬁamws of manufacture and use: ’

O 3t P o g o e oA Bl hoed-ohbtyS et by 51y, @1 e 2
(R)l-?-{B- Fl uoureadb- [ 3- (6 met hyI pyri di n-3-yl)-ureido]-phenoxy}-pyrrolidine-|I
-sul fonic

(S)-3-13-FI° uo?gSgé E@ %ﬁeﬁ&i’ﬁﬁw'ﬂcﬁ HO’S/Jgﬁrth{?F%P%)vl}mﬁ%ﬂ@}xwtdp‘yz-wm i di ne-1 -N,
N- di met hyl - Nageatamiol arboxam di ne;

(R -3- [3yFI uor o Sp nmet hy| - r| di n- - ur ei do) - phenoxy] - pyrrolidine-1-N,
N- di net hyl * 2@,&{% r%%glgpﬁ- YiRgy)-5- fluoro-phenyl] -3-pyridazin-4-yl-urea;

(9) 3 L3- Flaorgo br-ASetppieh-Siy sy 1 S sBbroRADKS] 6 S dyflliRes -G oni ©
(S)-3-[3- Fl‘uo?'g%’“ﬂ?ﬂ“m’”ﬁmzﬁyPKM)TP@PGldb-%QWWW]-uWDOI i di ne- 1- N, N- di met hyi -
N-cyano- cgr bQx@rmain 5T (6 - - - ]-

(R)y3 (3. Eruor oo e Efluoro-b-{3 (&-meftyl-pyridin-3.y-ureldol-phenoxyl-NNdimetiyty ¢ 0. o
acid dinet hy;plaqzﬁd@'@ -1-carboxamidine;

(R) - 3- [ 3- Fly uosrocyembomailions- g'[y-l(%))f'rﬁﬂ-g% u@@d]%gkoﬁy-wﬁ a‘:rﬂetﬂ;e/[-plperl}ne-k

N-di net hyl - N- cyano- car boxam'd
(S)-3-[3-Fl uofd Raxamidigir i di n- 3-yI - ur ei do) - phenoxy] - pyrrol i di ne- | - carboxylic

acid nethyl BRL-@LAcetyl-piperidin-3-yloxy)-5 S-fluoro-phenyl]-3-(2-methyl-pyrimidin-5-yl)-urea;
»  1-[3-(1-Acetyl-piperidin-3-yloxy)- -5-fluoro-phenyl]-3-(2-methoxy-pyrimidin-5-yl)-urea;
o 1-[3-(1-Acetyl-piperid in—3—yloxy)-5-flu0ro—phenyl]-3—(5-methoxy—pyrazin-z-yl)-urea;
o 1-[3+{1 -Acetyl-piperidin-3-yloxy)-5-fluoro-phenyll-3-pyrazin-2-yl-urea;
. 1-[3-(1-Acety[—piperidin-3-yloxy)-5—fluoro-phenyl]-3-pyridazin-4~yl-urea;
o 1-[3-(1 -Acetyl—piperidin—3-yloxy)—5-ﬂuoro-phenyl]-3—(6-methoxy-pyridazin-S-yI)-u rea;
. 1-[3-(1-Acetyl-piperidin-3—yloxy)-5—fluoro-phenyl]-3-(6-methyl-pyridazin-s-yl)-urea;
o 1431 -Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(pyrid azin-3-yl}-urea;
e 1-[3-(1 -Acetyl-piperidin-3-yloxy)-5-fluoro~phenyl]-3~pyrimidin-5—y|~urea; and
»  1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl}-3- (6-methoxy-pyridin-3-yl)-urea
or a single stereoisomer, mixture of sterecisomers, pharmaceutically acceptable sait

solvate, or a solvate of a pharmaceutically acceptable salt thereof.
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(S)-3-{3-Fluoro-5-[3-(6-nethyl-pyridin-3-yi)-ureido]-phenoxy}-pyrrolidine-|
-carboxylic acid nethyl ester; Y
(R)-3-{3-Fluoro-5-[3-(6-nethyl-pyridin-3-yl)-ureido]-phenoxy}-pyrrolidine-1
-carboxylic acid nmethyl ester;

(R -3-[3-F ulggugl-gg-(& Ql_yri di n- 3-yl - urei do) - phenoxy] - pyrrolidine-I-carboxylic
acid. nmethyl r; . The following group of compounds are further pref indivi

(S)-1-{3-Fl ﬁé)diéé!%légpéoon[?ane‘ 2- s‘eugpf onyl ) -pyrrolidin- 5 y?gﬁflf"f‘%' 'glrl]?/!‘y}ef - pyr
i n-3-yl - GPagive pounds  of the present invention, and in” connection with their '

(S) - 1- { 3- Fl damaddiohd,-rigthofedtandmsattbraili L s@yr r ol i di n- 3-yl oxy] - phenyl } - 3- (6-
met hyl - pyridin-3-yl)-urea;

(5)-1- § 3-Fl lr;g;p{@m[-Ace(tﬁx;;r@ﬁeén%-ﬁaw)ssnrmo}o-Bﬂéﬁyalé-cétrﬂérﬁaxy',.%y&gﬁ-@_@ Mg, 3-pyri

('S) - 1- { 3- FI dor bIB(rAcstdwipaiiding-Woxy Grfitoyo-plyeny3-piriding3-ylareg] - phenyl } - 3- (6- m

et hyl - rigi mpBe e i .

(R }/1- { SYFI uor o%?llf'?tokimﬁgls E?Ssulljff)?% 5 id %‘93?'¥I81(3f)?5’|hﬁ'-]%l"%pw‘;)]"-?’ﬁﬂﬂfﬁﬂ;} - 3-pyri

di n-3-yl - urea'l,-[3-F|u0r0-5-(3~pynd|n—3-yl-ure|do)—phenoxy]-piperidine-’i~carboxylic acid methyl

(S)-1-{3-Fl UOTdater [ 1- (et hane- 2-sul fonyl ) - pyrrolidi n-3-yl oxy] - phenyl } - 3- (6-

met hyl - -42 ridin-3-yl)-urea;

( tR%] :1/ {3-Fl Bl8?/(39'5=[§‘11'€ée£¥bmi99@r&&|yfmb‘$*ﬂHWMﬁhiﬂPM‘B-ﬁ@tﬁ@wdyriHiﬂeﬁMb-hfegj (6-m

e - ridi S ninaridi -

( R% Ell- ( S H ﬁgEg?%ﬁ'ﬁ'%%f@%%%ﬁ?‘%‘é’lﬁf‘@ﬁ?ﬂS'QFBSPPPBY'I-%nPMﬂ@D@rﬂma; phenyl } - 3- (6-

me - r # di(R)-3-[JHFlowr-843-pyridin-3-yl-ureido)-ph -piperidine-1- in ]

(S)- Z { S%I UOrQe5- [ 3- ( 6- net rpxl - pyryi gireril-og-pyfz??xﬂ glipgg??%ﬂecr%% "T ?%3’ ML hox

ynet hyl ] - pyrroli'di ne-1-sul fonic acid dinethyl am de;

() - 4- (3- Fl 10(B)-517-Bluof> 3 pyiciipgist dieftct-phbionyT SdilineA Rty id 4 - 2- et hox
y[~ ester;

ymet hyl ] - pyrrolidine-1-carboxylic acid neth
(R-1-{3-(1- Efjﬁlgéﬁ@é%}ﬁdghyl -[ (R) - 4- et hoxy] - pyrrolidin-3-yl oxy)-5-fl uoro-phe

nyl}-3-(6- are(Ry1{PpFiuod-5{ Brgthands@nyl-piperidin-3- - -3-pyridin-3-vi-urea:
(R-1-{3- (1 Eybanesyl Lo o L2 ot hoy et b |yi°-x§%)y‘?hrec'>‘ry I Ryrgin e ¢ o
ro- phenyl }% 3_%7'%%{"-_%%%@ ~3-yloxy)-5-fltioro-phenyl]-3-{6-methyl-pyridin-3-yl)-urea;
(R -1-{3- (1 E{R Blub@ng{3-(6Rbthr ] 1 Sh A3 +9-fluo
ro- phenyl) - 3? E@t hvl| - j:/r I{ di n- [%?%X’EFMA] p-hg}‘éiﬁ p'l[%rfam%-%%g)yhc
1-[ 3- Fl uor o- 59%' )’Urg(?@’-%ﬁ@-'( S) -t et rahydro- pyrrol o[ 1, 2- c] oxazol - 6- yl oxy) - pheny
|]-3- pyriai n(I%—1,L{3-EIua%;-S-mlféi-methyl-pyridin—3-yl)—ureido]-phenoxy}-piperidine-1-carboxyiic
acid dimethylamide; :

. (R)-1-[3-Fluoro-5-(1-methanesuIfony[—piperidin-3—yloxy)-phenyl]-3-(6-methy[¥pyridin-
3-yl)-urea;

e (R)-1 -[3-FIuoro~5-(3-pyridin»3—yl~ureido)~phenoxy]-piperidine-1 -carboxylic acid ethyl
ester;

o (R)1 —[S—Fluoro-5-(3-pyridin-3~yl—ureido)—phenoxy]-piperidine—1 -sulfonic acid
dimethylamide;

. (R)—1-{3-F!uoro-5—[3—(6-methyl-pyridin—3-yl)-ureido]-phenoxy}-piperidine—1—sulfonic
acid dimethylamide;

. (R)-1~{3-Fluoro~5-{1-(propane-2—sulfonyi)-piperidin-3—yloxy]-phenyl}-3-pyridin-3-y]—
urea;

. (R)-T-{S-F[uoro—s-ﬁ-(propane—z-sulfonyl)-piperidin—3—yloxy]~phenyl}-3—(6—methyi-
pyridin-3-yl)-urea;

. (R)-1~[3-(1-ethanesulfony'l-piperidin-3-yl0xy)-5-ﬂuoro—phenyi]—S-pyridin—3-yl-urea;
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1-[3-Fluoro-5-(R)-(3-0x0-(S)-tetrahydro-pyrrol o[ 1, 2-c] oxazol - 6-yl oxy) - pheny
|]-3-(6- nethyl-pyridin-3-yl)-urea, or a single stereoisoner, m xture of

st ereoi sonmers, pharmaceutically acceptable salt, solvate, or a solvate of
a pharmaceutically acceptable salt thereof. [00105] The follow ng group of

conpounds are (R BAYERdnesDIFGRpIpEHiIA-BYbxY)-SlHabloybheRf3! ?@Heﬂﬁﬂayr?diﬁ'-é- as

conmpounds of t’ﬂ% Ipresent invention, and i n" ‘connection Wt
formul ati ons, ¥&YR8ds of manufacture and use:

I(O % ; .ld.[ﬁ g L4Et @nqsx#mdmsst(pw.mmyﬂuaald%)-xhaw - pipE AR PPN thyre-EfarEt hy! -

(S)-1-{3-Fl uor@f@)@mqlﬂeamt hyl - py(di n-3-yl ) -urei do] - phenoxy} - pi peri di ne-1-c

O or 1 5 80 C B Pilore Bl @methy pyridin £y ureido)ehenonpiberidine N NSt 41 1. 3

-yl -urea; N-cyano-carboxamidine;

O 3 L o bt @A Y b Byta o BB rine 1Ll hi o1 Fomi €

acid dinethyl'a
(R) - 1- { 3- FI uordim&thltamidst; hane- 2- sul f onyl ) - pyrrol i di n- 3-yl oxy] - phenyl }-3-(6-m

t hyl d
?S) i {gyrF: nlﬁﬁf’ %%% )é:“t%[%‘gﬁé%@ﬂeﬂv Py 3v{yeidelnhesprgrrinesidip: TRpniz- et hox
ymet hyl ] - pyr ragld dimethylbnsdd;f oni ¢ aci d di met hyl am de;
o TR AT SRR
(R) -1-{3- (1 Et(B}imQMlLfoﬂ:ﬂEJ[i-h(r@bar@'%&IWW—E%HMHSMMM%@%}% ﬁyr)/dn?élﬁ 5-fluo

ro- phenyl}-3-pyridin-3-yl-ur
1- [ 3- Fl uor o- 5% - (3- oxo- (S) - tetrahydro pyrrol o[ 1, 2- c] oxazol - 6-yl oxy) - pheny

I']-3- pyridi n{8yyI3-PluBes-5 g ridin-3-y}-ureido)-ph -1-
1-[ 3- Fl uoro- 5- ()R)-{ 3- 0x0- _?31 ytetrayhl;/rde; (())) Byerﬂgoo f‘feréd' OxcaEbOxyl%c crdor)?%hyl heny

1]-3-(6- rrethﬁse{)yrldln 3-yl)-urea; or a single stereoisoner, mxture of

ster eol SONEY S (SPILP-ARERLS L& Blddin-AGA ERIRI o EIP?@ahé@ﬁmgw iphcRPetht © Of

a pharmaceuti cal | y acceptable salt theréof
ADM NI STRATI.ORSteHTn | TM [ 00106] The conmpounds of the present invention are

o andlor pot ot B B el p R Sy SR SRS o S SRl Par e
at whi ch nyos¥bruradr ol yzes ATP. As used.in this cont ext
o (8)-1-{3-Fluoro-5- [1‘(propane—2-suifonyl) ~piperidin-3-yloxy}-phenyi}-3-(6-methyl-
pyridin-3-yl)-urea;
o (S)-1-{3- FIuoro-5—[3-(6-methy[-pyridin-3-yl)-ureido]—phenoxy}—piperidine—1-carboxylic
acid methyl ester;
o (8)-1-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido}-phenoxy}-piperidine-1 -carboxylic
acid ethyl ester;
s (S)-143-Fluoro-5- (1—«methanesu!fonyi-p:pend|n—3~yloxy)-phenyi] -3-pyridin-3-yl-urea;
or a single sterecisomer, mixture of steremsomers pharmaceutically acceptable salt
solvate, or a solvate of a pharmaceutically acceptable salt thereof.

[00104] The following group of compounds are also furher preferred (individually
and collectively} as compounds of the p resent invention, and in connection with their
formulations, methods of manufacture and use:

o (S)-3-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido}- -phenoxy}-p yrrolldme-'l-sulfomc
acid dimethylamide;
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"nodul ate” nmeans either increasing or decreasing nmyosin activity, whereas
"potentiate" neans to increase activity. It has also been determned in
testing representative conpounds of the invention, that their

adm ni stration can al so increase the contractile force in cardiac nuscle
fiber. [00107] nge ﬁ_glg%o ds, pharmaceutical formnulations and net hods of
the i nvent P orfRePESTLEOR (B wasthyrewidin-grdesisol-phenpwdinyeolidine i eaulfoniai t ed
to: acute (or acpdiriERfigted) congestive heart failure, and chronic
congestive heart failure; particularly diseases associated with systolic
heart dysf unct(Pba-13Kdnre-SdRamethyoyridieaty-ureida)ithendebpymalidindet -BidhFidimathylat i on

to stabilize heapdn téﬂ?ﬁ&%a%dhiéé] patients awaiting a heart transplant, and
to assist a sto;)gﬁ(? or slowed'heart in resum ng normal function foll ow ng

use of a bypadB)-piFlucTESTRMN@hy-pAideb-yhTirRidy)dihehssi-pyralideisp! -Ryedicithy 0si n
in the sarco I faorce. Therefore, an increase in ATP

hydr ol ysi s mnﬂ_gléggf%ég%ﬁdl?% an increase in the force -44- i .. . or

vel ocity ofe nﬂSbﬁB-éS-EWﬂi-&{(Bipguﬂﬁin-BJyl-tlﬁeﬁiombﬁéﬁd%@]ipﬁ'?oliéﬁbi‘lﬂsuIf&ﬁ&ls.idfh ATPase

activity is stdi m%gt ed >100 fold. Thus, ATP hydrolysis not only neasures
nyosi n enzynmatl 8M49% ty but also its interaction with the actin

filanment. A C@Wdldohﬁ&(mML@SrIQﬁeiHBthé?‘fé&ﬂL;ﬂ@mﬁd’rﬁé:—qlwN%}i@%ﬁhg}?ﬁ—cyan%-y |

identified by an increase or decrease in the'rate of ATP ysSI's
myosi n, prefefABRREHI®i ting a 1.4 fold i ncrease at concentrations |ess

t han 10 gM -Sfuerably- i efenned a such
activi tygvm'.l( %ﬁ;nghg | rryos(?ﬁyﬁﬁ%ysm%l@%ﬁwg%ﬁ&L@@P@%oﬁ%ﬂﬁn&égﬁ] from

ot her organis d€p be used. Systens that nodel the regulatory role

of cal ci umg n(EYRE-RIUBFNSIFGidRLLyY] _ f [lﬁ%:.. V10914 rnatively, a
bi ochem cal | y(f un?t i _gnal s(%?icorre}r(?r%?%)p@ieg]to?@ capléllg%*qﬁbeﬂ"%@yggt%ﬁﬁ? ne in
Vitro ATPase S¥PP¥amidinet or exanple, as described in U S. Serial Nunmber

09/ 539, 164,, f id\ediMa 600383 05 qIhefunctional bi.achem cal behavi or of
the sar correr[e,) e ng%cg}ﬁgl unyls%%gt)kjp\ﬁ/‘f;'{'é}g@w%@ége ?ﬁfﬁ?’%’ﬁ?gf" , can be
reconst it ut ed™shvl @88%i ning its purified individual conponents
(particul arl ydyretugipe-5584- g 2 GOI nts_an 0sj. n Anot her
functi onal pr(ep?ar-{at?on i stsﬁ?reiﬂlgﬂr?hﬁ){ﬁ?% Snglylﬂ}o?q@@ p&gg%@lﬂp%ol%-%—ga Cr ' med
by addi ng t es&cidsigdaidsater;o a myosi n-bound slide and observing the P
vel ocity of, 192 | eats SLLALNG.Qyer the .nvosin covered.gl ass surface
(kron ). °t168 P Kbt HERES e B Sy o Bhohot P S ante-F S5
acid methyl ester;
. (R)—3-[3~FIuoro-5-(3-pyridin-3-yl-ureido)-phenoxy]—pyrrclidine-‘I—carboxylic acid
methyl ester; _
. (S)—1-{3-Fluoro~5-[,1-(propane—2-suIfonyl)-pyrrofidin-3-y]0xy]—phenyl}~3-pyridin-3-yl—
urea; '
o (8)-1-{3-Fluorc-5-1 —(propane-2-su]fonyl)qpyrro]idin—3-yloxy]-phenyl}-3-(6-methyi-
pyridin-3-yl)-urea;
¢ (8)-1-{3-Fluoro-5-1 -(ethane-2—suIfonyi)-pyrrolidin—3-yloxy]—pheny!}-3—pyridin-3-yl—
urea; '
s (S)}-1-{3-Fluoro-5-[1 —(ethane-2—suifonyi)-pyrroiidin-3~y|oxy]-pheny[}¥3-(6-methyl-
pyridin-3-yl)-urea;
* (R)—1-{3-F]uoro-5-[1-(ethane-2—sulfonyl)—pyrroIidin—3—y|oxy]-phenyl}—3-pyridin-3-yl-
urea;

o (8S)}1-{3-Fluoro-5-1 —(methane-z»suIfonyl)-pyrroiidin-3-y[0xy}-phenyl}-3-(6.~methyl-
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[001101 The in vitro rate of ATP hydrolysis correlates to myosin
potentiating activity, which can be determ ned by nmonitoring the .
production of either ADP or phosphate, for exanple as described in Serial
No. 09/314,464, filed May 18, 1999. ADP production can al ?]o be nonitored

by coupling t idiaFs-pi-gfbact i on to NADH oxidation (using t e enzymes
pgruvaltoe kignaggmand F?ﬂg?gfe dehydr ogenase). ar_lq nonitoring the NADH | evel -
ei ther by absdRdréd robilldetbereAeuligra)aymytidinl 3-yRuxy]-plenylS-GABethiar t

4534): 632- 6313 idi9sfio Mgl Pharmacol 1970 Jan; 6(1):31-40). Phosphate
producti on ca#%‘egar?%%l tored using purine nucl eosi de phosphoryl ase to

coupl e phosphdRet-{Bribeue6idipropandid-salfeal)agaoktin-a-yRuyT-siengal @dnetil ch
results in-ei . ﬁf‘ e in absorbance (Proc Natl Aced Sci US A 1992
Jun 1;89(11):2’&@%—1—% BIREY Lor escence (Bi ochem J 1990 Mar 1;266(2): 611-4).
Wi le a singl QS)WMMB{B-C@«meB@'!-WFMWS-@%uréi&o]-ﬂh%n&fﬁf[%ﬁﬂe%&)trﬁég@u-

mul tiple neasurenents, of the sc?, sanpl e at different " tifmes in “order'to
det erm ne thepé{%gl N Lrsplignie 2 H'Eﬁ'@ﬂﬁ’l"'i‘ff"éﬂn activity; such nmeasurenents have
higher specd  ($)-4-43 pitiotd-5i- -ty o ridh- B IRAES RlnbBRY SIOTRONBE ARG Nave
simlar absorbance or fluorescence propérties vvltﬂ the or enz tic
readout . - 45- PYTRIEHEI irarbRetic asisertiestesn be assayed in a hlhghl y parallel
fashi on USiNg (RAU.HeiranbufbRf (R PBH00 AR 18 sfibionHenyl-3-(6-

i ndi vi dual | ygi(n):rwel [ Eant esti%g[@hem frioRsd-aviibiid egwﬁﬁay et e

i ncl udi ng t he MeANGRYTIg-Gtvbrtiedonpl ex, coupling enzymes an]tczlI substrat gz, 0?md
ATP can th - |- daS =8 D e or luorescen

Cach nel | of FRe B S b A Fp e RO Bl BisTao)
preferred net AlRMlstRyriginadyl-yiepl plate format and a 25 L reaction vol une.

i enzy. S Huang TG
2nd tackney DB o0a 3 R B R AR oS R T WS Bt neasur e
the rate of REOYAyIEINGEYIpYridinedwirumest | . As will be apprgci at ed t)y tgpse
[ dded. in.buffers and . reagents. Since
the met hods ourT T en PeREPRSRES P FuBrRE i atie i omelBain per i ods
are optim zedd¥igingd-veurgdeangat e  det ecti on si gnal sfov_?_lra thg b?Ckgrou\r/]vﬁ: ‘rll'he
[ ' i j Vi ' ' A ol ysis iC
hor sases. e L B ¢k B o SRR 2 o g PRI LS 1 of
car di ac nuscl wethybyrideehy-actd, | e force can be nmeasured gsi ngdplet e][ _ggnts)
. ) 5 ‘ . bers) |
For exarpl & " dTEy MBS oL Seredomps BaB st rovemetipra@iinatol
25(5) : 7r9nz)1- solyateSii sejdhte af dpharnfidceatically etedplatid1Salt therdofi Nsi ¢ sar correlri c
organi zation, but do not retain all aspects of cellular calciumcycling,

t hi s nodel [MHP8) s. t Wbe dolloarigageap of compounds are particularly preferred (individually
and collectively) as-.compounds of the present invention, and in connection with their
formulations, methods of manufacture and use:

« (S)-1-[3-(1-Ethanesulfonyi-piperidin-3-yloxy)-5-fl uoro-phenyl}-3-(6-methyl-pydridin-3-
yh-urea;

e (S)1 -{3-FIuoro-5-[3-(6-methyl—pyridin-3-yl)-ureido]-phenoxy}-piperidine—1 -carboxylic
acid methyl ester; '

o {S)-1-[3-Fluoro-5-(1 -methanesulfonyl-pi'peridin-3-y!oxy)—phenyl]-3-pyridin-3-yl—urea;

N (R)—3—[3—FIuoro-5-(3-pyridin—3-yl-ureido)-phenoxy]—pyrrolidine-1—sulfonic acid
dimethylamide;

e (R)-1 ~{3-Fiuoro—5—[1 —(ethane-2—su!fonyi)—pyrrolidin-S—yloxy]-phenyl}-3-(6-methy|—
pyridin-3-yl)-urea;
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first, the cellular nenbrane is not a barrier to conmpound penetration, and
second, calciumconcentration is controlled. Therefore, any increase in
contractile force is a direct nmeasure of the test conmpound' s effect on
sarconeric proteins. Tension neasurenents are nade by nounting one end of
the nuscle fiber to stationary post and the other end to a transducer

t hat can ne&s u@"‘f{ér%B‘?m?ﬁr@éﬁ“nﬁmmmih@-)ﬂ}w‘ehbbmemﬂy}[(S@mt[s:lmnbthyt]he
force tranSdUCWrrofi&ﬁ@”ds%lfmeEaé‘ﬁﬁﬁethﬁgra\ii n as the fiber begins to
e e

contract. This ‘measurenent IS ca sonmetric tension, since the fiber
is not all ewe@)14c{3sﬁ1mrp«&rta-(&meitwvrdﬂinﬁfymmeidppmmwp[gs)@tmwﬁﬁ@meﬂiyger i's
y

acconpl i shed AClang L utfered cal ciumsolution, followed
addition of t t"°@%ﬁ%3[}%r O(g)(?/dcrgg@n'?‘?%'yfe én tested in this manner,

conpounds o# t(ﬁ!é—ﬂ-{v(éfEthamsulfmyl@{(is)amm'elﬂib“x?mémyi]Jﬂyrréiﬂfrﬂ@-y%(y):.ﬁjﬂﬁb:‘ém

concentrations_,a iated wi,th physiologic contractile activity, but very
little augrrentpgteﬁﬁﬁgoqy“&BTﬁéyé'ureﬁ' rel axi ng buffer at |ow cal ci um

concent r at | OnsI-BFFliorotIHR)- (3o B)e bR BiEIbI Eﬂﬂo%—ﬂﬁ@hﬂ@éd}ﬁ . [00114]
¢ e

Selectivity for ?tqh%’ ﬁar di ac ,sarconere and cardi ac nyosl et er m ned
by substituti PYHBH YA S09s arconere conponents and myosin i n one o r

-46 | nore of e ahovrrRIgs6kd-8d ﬁéﬁ@/ B8k, &sul bt ai ned
agai nst those g&aai n ,dﬁﬂgi ng heecar i%@ﬁg‘g‘i’}ﬁ%ﬁ%@% %’E’%ﬂéﬁen@%é@f)ound' S
ability to i nEReREPYEYESridieaTPase rate in an in vitro reconstituted

sar conmer e agSa%i bk rd s t j ver. rate of - osin
or, alternati vellrg?,wi nér easeéé’ @gﬁ%t%t%%ggﬁﬁggggggﬁﬁggﬁiﬁ@& ﬂcqep{agflﬁaﬁq 't o
Ca++- act i \B¥adm or aolata of sgiiagnatesticallyaccepiskie tsab tossfi bl e nodes of

action, the effect of the conpound on ATPase activity of S1 with
undecorated actin filaments is initially mnmeasured. If an increase of

Fequl at ory appar at s coul d BoEnTsbrovEa AN ANRIRARBR: onei 11 ve assay.
can be enpllbRdi¥ t o i dentify conpounds whose activating effect on Sl-nyosin

is enhanc i .t he esence of a.decorated actin (conpared to pure actin
filaments) ‘_iﬂ%d%] this p'é’e%%’ﬁ'&?"éﬁ@%%?f g@t presentdavestion are selectiye fonand ireadsiade - S1

on car di ac tidarslieelseraimers, el ¢ edeCtd Bind td anmst éotéﬁtlét@{rl(ﬁ ﬂ%@@&%;&ggs)

are conpared. A conpound, that displays its effect on car _ ‘
actin and’ roglnaéchqsg]geﬁhgtraﬁe a&d‘Y’?‘ﬁ‘, "ﬁﬁ?‘”rﬂyﬁ'r‘lﬁﬁess‘}(@-eﬁﬁl%@ﬂe ithi$ epatextact i n
and skel et &heSliAGAntizas cithdr iRcra¥Sh& BB de6rdBsi Bini £1G0; Sl fdrageas

cardi ac-S1 _activator. LOOl 6 7 eval ug?ing% gf in[wﬁmhoeq%%sﬁj\?ﬁnggtgan be

det er ni ned "5 8Pl TFSSFAAs Y'LY- l)i?tl thlﬁglcﬂiﬁﬂ deen feteraingd iry tesding. repessedtice i bed

by Poppi ngc&mpetindal of(thé 3htidiNthak: thBIR Rinfthistralibh: can also increase the contraciile
force in cardiac muscle fiber.
[00107] The compounds, pharmaceutical formulations and methods of the
invention are used to treat heart disease, including but not limited to: acute {or
decompensated) congestive heart failure, and chronic congestive heart failure;
particularly diseases associated with systolic heart dysfunction. Additional therapeutic
utilities include administration to stabilize heart function in patients awaiting a heart

transplant, and to assist a stopped or slowed heart in resuming normal function following
use of a bypass pump.

JESTING

‘ [00108] ATP hydrolysis is employed by myosin in the sarcomere to produce force,
Therefore, an increase in ATP hydrolysis would correspond to an increase in the force

w44 .



H357- H364) and Wl ska BM et al ((1996) Am J. Physiol. 39: H24-H32). One
advantage of the nyocyte nodel is that the conponent systens that result
in changes in contractility can be isolated and the major site(s) of
action determned. Conpounds with cellular activity (for exanple,

sel ecting conpounds having the followng profile: > 120% increase in
fractional @heleckyiofgnuscte cdnﬂmailorat (n2the Mredenat tof Gielim afgRin ATPMASEHRYY G

| engt h 0 t d tract
el axat i on SLMART o B "fhyin Ale' hidRhat ot o siersuregamesaneymaih as
such as t headtisity iantealsdriﬁamteraémr\gmﬂm@ra‘chh fiteeteh, of c&ﬁﬁdﬂh@%éﬂﬂ&&dlaﬁ&s e’

vi vo using echocardi gfgqr aph \r/. i nvasi ve henodynam c neasures
ani mal - bas @ HBS PRILRINR G2 rﬁ%@?@“feglﬁ’ifna%anfﬁ%semﬁ d@@Ease Potheneatey oAATE vy

Cccl on ivsiddb Mo tyr
dermﬁ:lt r at (raﬁgd i nysfz)l |ir’1:1rlgws ﬂpkg%fg%gly‘é%ﬁbltfr@l e Z?ﬁcﬂérimrﬁﬁcr% | ni Cgéncgﬁt?a;‘ogs less
ADM NI STRATHZN 1P oA {mpreThreferaily dasrithant1 EMD rrlﬁira‘erreataesagdrfonB&d}ﬁarﬁﬂltﬁmla
th t ff t t

er apeut i Ce’a\ﬂmﬁldy mb$iR GidnY & rﬂﬂ%gfourc%%lt ic?%-. H@@(ﬁtb%'e@gawg,ﬁ ggg!@ﬁ@g

treatnent for the di sease state

dosage | evé?%“ﬂ?ﬁv@ﬁ@m& ﬁiabe‘lwpltthwegiﬂbtéwrrolbm calohmp arumglssio bindihg dre e i on,
general l vy, pff‘% _y dose is fromabout 0.05 to 100 ng/ kg of body wei ght,
preferably about 0.10 to 10.0 ng/ kg of body wei ght, and nost preferably

about 0. 1;31 [0G3109] O rrg/ﬁlﬂgrrmtwéip,lda brmhgmtcauyrhwmmﬁa]rsbaaémoo é,%séréﬁérbﬁ’cfh EQn 70b|kg

person, t u e a 5to 7 nmg per , erably

about 7.0 ?’ ge(gg%%g%n@ﬁ%gzr Wg’aﬁ %?8 "’H:gg‘b’ g?re?’@‘%lfﬂ?*ya%lﬁ'éﬁﬁ"bf@ iQ US 5908!0 ny

per day. ThNemieo0at5305164 filed dviareto 202009, mmnéﬁ&fa?ﬁlo\%érhlcal ehSOHf EPthtebe f
e severity o

dependent bj.ect and. di b t
he af 11 comsheic Hiia PG SERBHYT o bTPansohiviaysin saovbe reansiivief aygront

of the presombiningg itp hpaififeddamdifi@Ual Bntsa (pari&li rfudi !
I Ni ' ahout 70 taq Onngspg% ay%/rly\t/jmer @]forp&‘{%‘ﬁé enous

adm ni stration wo I%@)
adni ni str agc?rgﬂorgn?q vagak Angls fWSUP'EP* Peenasiion ig e i witmoodtiliygassay. Hay,
the acti vecalabelpéﬁo:’@mmﬂy agding tad c$rﬁﬁodrﬂﬁgg mybsir- rﬁ%%ﬁ%l l{l‘ﬁi”@bs@ﬂ} d 4"'8;6;

respectivel % {Y%{Olé}fl dm nistration of the Conp PRVEm

t he phar ma¥&gf petint g S Bliding; gversthenewesin Mﬁrelﬁfeglasa satrigeeo{KioheSy.
accept ed npides) MétmdﬁEﬂtghélahgeaggg_@m) agents that serve simlar utilities
I ncl udi ng, but not limted t oral I¥9 subcut aneously, intravenously,

i nt ranasal [8P119lopi cafh§, ’”t‘f’t&?ﬁﬂér% hyidielysip exormetatesatd ynyosint patanisgibar | y,
i nt rapul mogevity, | Whick agHMN Bkl Metefn‘ﬁﬁé@'ﬂxamoﬂﬁoﬂ EI‘?e?(b% ch%n Ogcﬁa{glsi r)sg?{-‘ Phat

parenteral admnistration are custo reating
are the subjesehatgsior grarpplessmieseribedrin Benal Nd. (memg]zlsnhﬁeamw& t9d9. yADP

Sg g : gtea]pl)fpnrge@agﬁﬁ 'hdaggél% 'bg%&qﬁﬁﬁp {)3} oy |ﬁ§‘l}ll'u§ (AdFQBMg% Ig.gﬁyac?xrlé)a%
(using the enzymes pyruvate kinase and Iactate dehydrogenase) and monitoring the
NADH level either by absorbance or fluorescence (Greengard, P., Nature 178 (Part
4534): 632-634 (1956); Mol Pharmacol 1970 Jan;8(1):31-40). Phosphate production
can be monitored using purine nucleoside phosphorylase to couple phosphate
production fo the cleavage of a purine analog, which results in either a change in
absorbance {(Proc Natl Acad Sci U § A 1992 Jun 1;89(11):4884-7) or fluorescence
(Biochem J 1990 Mar 1;266(2):611-4). While a single measurement can be employed, it
is preferred to take muiltiple measurements of the same sample at different times in
order to determine the absolute rate of the protein acﬁvity; such measurements have

- higher specificity particularly in the presence of test compounds that have similar

absorbance or fluorescence properties with those of the enzymatic readout.
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suspensi ons, suppositories, aerosols or the like. The conpounds can al so be
adm ni stered in sustained or controlled rel ease dosage forns, including
depot injections, osnotic punps, pills, transdermal (including

el ectrotransport) patches, and the like, for prolonged and/or tined,

pul sed adm nistration at a predetermned rate. Preferably, the

conposi t | ons[(]aIH]pr ovi Tt dofnpalhds @aS age a%%ﬁg ﬁ“btﬁﬁhlgsﬁ%lléiﬂ%ﬁn using

adm ni strati 0@ a] éﬁpreC| se dose. [00120
admi ni st er ed"¥fYglLpla S&Y@’%‘F'“W@@W%% Bgtheirmdm@mﬂymaweﬂm ontgstingthem in

| mikineg k
ot Lol | ARSTIERYY Mpofds Itk BeP el e¥ireh \CorhiES et epamaeny
cel | ul ose, 9§5d$wr€ﬁ§s§ﬁér/‘ﬁﬁgloaeetheglhmadmd teltied wells SE 08L absTRGAIRS] HiM
50 cont ai ogrcblenceldf ke whd ofife bt cer B BRAITR N buidncetiBuch g

al so contain m nor anbun non

wetting agerﬁﬁ@sl,lZ}srml siA prafgreaigesthed ek lébBEktl Wbm%law%}hﬁat alhl’ﬁ a ?F‘ éer"e'a@tﬂm

agents and | sodi ac sodi um ci trat e, ddextrine
_48 deri vat }’5@5‘4"’ oP&ﬁt"g’ﬁ '?'H?RS '%ﬁ%tdghy‘ﬁr%%laﬁaﬁev%lﬁﬁ’ ﬁézsére%ﬁmt@n (Huang TG
tri et hanol amndéavkeey ®D. d1@b4) hBiol CTheh 26808 ”

i nt ended m)d 5‘63%%553 sr at |)on 0t he 2har mggh??ggmggqnﬁegttg%&gﬁﬁ the

contain abofﬁ e(9 \isoin egpla el aﬁﬁ&‘-’“h‘?ﬁ)ﬁﬁpf@lmm thaseoi lilye avbi todessdy a
conpound of coipondnte Rié @a €42l I
ar(rarp known, gﬁPa’? |1 }Cﬁﬁlg%ﬁg?dgﬁ H%%gﬁlﬁgg%%g%t? %H‘%{\hﬁil S aéq &ﬁ@%% %ﬁ‘ﬁ‘l e,
see Remingt8 Hiegantsscingweation neriddsPats iaplimizpdCdopgivey , adBashien,
Pennsyl vani deteb@ﬁrlgiéhallsrb\%g%é 'b%Ek rBDﬁd com&o%g 8fdo’1{ée%1n“"a‘§3|tﬁ1' ?Ewﬁ-@ﬁ@be

co-adnmnistered with maceut i ca
ot her medi cKR&HICS AR shyd"?ﬂ’féﬁ Nﬁt@m@r@awsfatg@algsal taajplseataﬂcsof taadssdye | i ke.

suftabl e adlioghanal ANEIGIBHLSiad! UGS, b Loskanpl £ cthner apl e Lhal

retard the progression o
neur ohor mon'd$ing fetgigent peimesbilicétecardictiibarsdazo h'eferréd toapEEveed caraid fiBsrs),

renodel i n n bl pc ra t hat _i nprove
cardi ac f 8 n@f | %(r? mp?é:Eg % i ér%%ehl{’élar’] g)yc g’ragﬁ% C klt Eé{l ?#43 ¥ @rﬁgova% d:’sf?a["rp ggol
i notropi c adBk %94-§Q|’b hSkisnehear(ize fibereretaiy teirigpinsis sttt Brinittioh Sut

T o7 b o u SRR b8k 1 LI s i i B! b o peiresnest -
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and the other end to a transducer that can measure force. After stretching the fiber to
remove slack, the force transducer records increased tension as the fiber begins to
contract. This measurement is called the isometric tension, since the fiber is not
allowed to shorten. Activation of the permeabilized muscle fiber is accomplished by
placing it in a buffered calcium solution, followed by addition of test compound or
conirol. When tested in this manner, compounds of the invention caused an increase in
force at calcium concentrations associated with physiologic contractife activity, but very
litle augmentation of force in relaxing buffer at low calcium concentrations or in the
absence of calcium (the EGTA data point).
[00114] Selectivity for the cardiac sarcomere and cardiac myosin can be

determined by substituting non-cardiac s arcomere components and myosininone or
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dosage form a powder, marune, solution or suspension (e.g., in propylene
carbonate, vegetable oils or triglycerides) is encapsulated in a gelatin
capsul e. [00123] Liquid pharmaceutically adm nistrable conpositions can,

for exanple, be prepared by dissolving, dispersing, etc. an active
conmpound as defined above and optional pharmaceutical adjuvants in a
carrier (e.rflore b r hanol
or the like) tod@?)e?ﬁ] %\%%?égﬁ ?%(ﬁ%é??i’ﬁgﬂgﬁﬁgf)% thﬁg%%tgtgb jteas'negjla%gfa"l'ﬁbe p%gpar ed
in convent ioG¥Rined wings theciardiag equivalentui d sol utions or suspensions, as

e sons, gBbyast >l 8 oAy uh 6 hakach BEShYAL DeBte ORISR,

such par entrecamistitutsgnparsomeen assay dnuwr@sutﬂe‘mﬁdﬁ@ﬁnms‘ehetuﬁﬂﬁéﬂ tate dfasiu e

t her eof , a wel | as_the . activi d and the needs he
subj ect . g'r ok, paé{egﬁlygl ’egqc%sﬁ‘itsﬁ(}%t“{'tﬁg? c&,qpratgﬂ agfin flgmeyt %@)0}5

sol ution araetnmmph oy'ahins‘tmgaxald bmm}elenlﬁ%sblt@h%smbtetﬁtﬁjéémeﬁdﬁ ettt Bf the49 '
solid which wll étﬁnaguentl diluted to the above percentages.

Pr ef er abl y “PHECU & iy G5t Wi G’“Qe@’}@t@ﬂ aglie ﬁ]@fﬂeﬁb‘ 4 ditiallyn
sol ution. pexbarkeh. FﬁramlIr@ieéa@asofca‘cmh@eis%%b%dcﬁiép&mﬁ&mﬂ sa‘lef%%i fon”(f\)é @éso be

adm ni stered to the respi ratory tract as an aerosol or solution
nebul i zer , "EIPOREVA IPAUSEY| IRPAFRIRIEIUID o dispriavess | Aaseemd, momeemtwierassay,

conmbi nati ogaN Beh eﬁ‘fbldy@@r fo ﬁﬁhﬁﬁ/eéonﬁ?ﬂghd@ﬁmﬁd%%t Qtftﬁ/atillng{‘ han&S 8ﬁ smt e

particles of the forrnulation have neters of [ess
pr ef er abl yenhagedimihe nesancs o decosuted kstin keampared ECDmrEEﬁctlﬂ;élim'nmt$)y Int o

enpl oy t heﬂ'ﬁQ'E@QéHHj%s Sy &t E&ﬁnﬁe@\’&’n&ér&gc-'ﬁ Qntfimstkla@fgl Olf Cc{ Ecﬁg'é 847 sﬁ{ekﬂ%loy n

bi ndi ng, nyosin Is to a support and a conpoun i-nven
added to tm%@h@mwme@mm |(Me$|5/4 maﬁmumnpa)uade cémpdred. nvA bimpound rthite

bound to thR@WRQ efre@h I:%&a@éﬂ? a?dlglgg ude sg r%l%f%l fl%%fq?%()a&?a,sbu ToRYwhi ch

novel bi ndl hg  agents nay
non- nat ur ask%tﬁbfsﬁgk%l@ehtagtm ménshefat@{ml/aardlec emiin syfstenieg ndavabe | ddpfidentss,

peptide angLogs.q ﬁ%m% Sqagcth é}tH'l ar interest are screening assays for

candi dat e agents ave a ow toxicity for human cells. A wde variety
of assays [@1bk useﬂ'utfad)evaldzmmnmmVrpmeceactivﬂjzIcuﬂbl@etealhmbem célludrinficdiels of

protein pr of nd| assa e horet C i%' y. shj assays,

i rmunoassaygg? if Cg¢t a{c‘g %Ph&¥ gser b]eﬁﬁl?g i“GRYS %%ggg éﬁ;&"bh’of’iﬁy%{?" 2%1

assays, et H357h~hiﬁd41dm1 Wiolska BM, [t % @1996) Abh. 9. PRaiSINGY: N‘ﬁ“’fca@? lét% advaniage |

A e a e oo st R
contractility can be isolated and the major site(s) of action determined. Compounds with

celluiar activity (for example, selecting compounds having the following profile: > 120%

increase in fractional shortening over basal at 2 pM, limited changes in diastolic length
(< 5% change), and no significant decrease in contraction or relaxation velocities) can
then be assessed in whole organ models, such as such as the Isolated Heart
(Langendorif) model of cardiac function, in vivo using echocardiography or invasive
hemodynamic measures, and in animal-based heart failure models, such as the Rat Left
Coronary Artery Occlusion model. Ultimately, activity for treating heart disease is
demonstrated in blinded, placebo-controlled, human clinical trials. |

ADMINISTRATION
[00117] The compounds of Formula | are administered at a therapeutically
efiective dosage, e.g., a.dosage sufficient to provide treatment for the disease stateé_
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t he above-described invention, as well as to set forth the best nodes
contenplated for carrying out various aspects of the invention. It is
understood that these exanples in no way serve to |limt the true scope of
this invention but rat her are presented for illustrative purposes. All

e ey HPBRY oSl SIS TS o8 iRl AT ot catmizph]fom e
pyrirlin sybnigouads bﬂﬁé%nheﬁ\ d%h@i%iﬂo{raé UQIS) dé%e Wr&n'ébom UTO5 t6 108 gg@ b

"OH HO8S nqQ Resol. utlon v "
015H27|\|055cl¥98V Wwajght P"ﬂ?{abﬂsa%{t 0. W to 1@92"19!&99 nébodwelghswdzmowmefembbu nts

l'isted bel %oﬁf@.‘lsmﬂmﬁﬁkg%ﬁﬁ A fdégd'[hugt*&?églfn%% atidn 9 t?‘fﬁek Shrdln, gHEpount

was added to each 50 L fTaSk ext ractors equi pped
with a rrecw&ﬁaa%lrangﬁquu&bmw 3 tori§emyg petstay, piefaraild abbut.0 @ 7@0.& g

St hanol | (alehapiad wioke dRRfiny Suat! 168 16 196 tnb P &y, Fhielamaptt oy 2ol
sol ution m@grrmem peminigtered ovilt, wif ipbdiseybendegendbnt c&rdﬂluetsmﬁ*ecmbndﬁ&ehsdvﬂi% The
501 U100 R EEEoENEIM R IR Bt F kil
}m |t t ;a s $|h i cin36&Gugigeiedt afﬂﬁﬁfwmnbltng rmgacuamnfceéﬁami@Ragg@yﬂﬁ%%r@% g@ﬂﬁaF WO
ots es svvercar - nec Itted w a
mechani cal ?m‘ﬁ‘ ‘OntWB aﬁ)d%‘? quoui?‘gccﬁ’ﬁﬁl erwhergas Ty dalravepiyse
char ged wi tabdmirfistition (Likeyl dos%tr’@ag@Moﬁlmﬁ@hbﬁm)700ﬂ8¢obb%§ Yek YhPthd@stwar med
to 55C. The _hea and the solution cooled to room

t enper at ur 89¢ %fgépwggsﬁ{ec{egﬁgr IQBSF?FC@ SReHe Riaamachalivesrespadivewi th 1.5 L (2x)

1:1) MIBFigg d
Soi 14 i ohs ]%?. 2|ndA(aF ridrltion W e St S e dnvetiflof or B ndiaeufieaiy®

[00128] J 2afceniihbie salls thereafrcan beywispany ofthe aa:cestedpmmde; |oﬁ administration for
agents that serve similar ufilities including, but not limited to, orally, subcutaneously,

intravenously, iniranasally, topically, fransdermally, intraperitoneally, intramuscularly,
intrapulmonarilly, vaginally, rectally, or intraocularly. Oral and parenteral administration
are customary in freating the indications that are the subject of the present invention.
[00119] ' Pharmaceutically acceptable compositions include solid, seri-solid, liquid
and aercsol dosage forms, such as, e.g., fablets, capsules, powders, liquids,
suspensions, suppositories, aerosols or the like. The compbuncls can also be
administered in sustained or controlled release dosage forms, including depot injections,
osmotic pumps, pills, transdermal (including electrotransport) patches, and the like, for
prolonged and/or timed, pulsed administration at a predetermined rate. Preferably, the
compositions are provided in unit dosage forms suitable for single administration of a
precise dose.

[00120] The compounds can be administered either alone or more typically in
combination with a conventional pharmaceutical carrier, excipient or the like (e.g.,
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, celiulose,
sodium crosscarmellose, glucose, gelatin, sucrose, magnesium carbonate, and the like).
If desired, the pharmaceutical composition can also contain minor amounts of nontoxic
auxiliary substances such as wetting agents, emulsifying agents, solubilizing agents, pH
buffering agents and the like (e.g., sodium acetate, sodium citrate, cyclodextrine

-48 .



"OH HO3S 0 Ac20, NaHCO3 v 'SOH SM 3 DCM H20 CWP 2 C15H27NCBS C7H13NO2
Mal . W.: 333.45 Mal. W.: 143.18 (The anpunts |listed bel ow are the total
anounts used; therefore, a proportional amunt was added to each flask: 9%
to the 50 L and'/ to each 22 L extractors.) One 50 L and two 22 L
extractors depiatipes smﬂ:hnW’fbﬁUrét@' trléih'aﬁél%ﬁme a?fe@éi@%éthaﬁélgmme%ieatb and.

or e

nitrogen buR‘ﬁe% vvere g ed with nit rogen f | east ten mnute
extractors €l ha 58813l Hepensing n( He leteﬁﬁﬁc) @@@ﬁ uh Briminigistiane tad

27.9 L (4 meb xS %}I 0
extract E)r svg?éci)-l I ov\:gF Gai:)];/ th %t@dgrlﬁt#gtr?%ﬁgg@baﬁ }?I In?éfg I%Dr%dr%% ﬁ/ﬁé?le
The sol uti oP@%\idt Weight 1of &dcarapousd ofithe investior. Fetual MRBhd@ls abpiepared isach

hydr.i d f
The rencti oosRe e 8t kithinkicP Sl 6 ot T 8s8 SRHGE IRl aifor BaSmpled
anal ysi s ofsea Heemijgloniss Rhadnacsytical CSb!&ly(E’SS 1360 Yputithiag oComipahy,d HaBton,

stain). Th concentrated, and 28 L tol uene was used to assi st
t he water ?%%\%g&éﬁ&ce the solid was dry, it was divided between two 20 L

round bott o[mmms ks (. didkphf 1hé$:l§bnp0l2r4ﬂslof(tﬂe tventdhBin HCA-a8mifttdrdd ﬁ‘gﬁass

eq) sodium S‘ﬁ} 61 nol) sodium bicarbonate were a

and the sol{ft @%’F’I&‘F‘?L@gal VEPROSHENY weathofitcludge ugier  Tirdicingd| iageniser e

filtered arpi-narmaé&dmw hber&é bdj(nk%té— &R d aRK) §hféﬂ!é)raﬂaﬁﬁﬁ§}n§ctl & h{'ﬁen
filtrates lit into guantities per car boys an éf éisvmth
1690 L (8 LV\%E“% d‘g? Swypiewméﬁapfpﬁéh%tdletﬁmi b p saresgsian ath ¢astfailpreanyd dbive- -

preci pi t at gg gﬁﬂmgi?ne%harﬁadaﬂaq esftlﬁ'fé[a%ﬁ' of CHRCR &frgg@ﬁggﬁau&f [P peven? ég}‘cgg; and |

in 98%y|eld as a yellow oil (theoretica purlty
97.4"/ 0 ee)fempé@mg(]eg CACPyighkiiosy po-blsick taeranus@mmnamvstoapdua: funBiiony 0 F

W 156 06 Cpaliafing cards Hﬁ%‘zﬁ’@F@%o p@iﬁ%ﬁ@‘ﬁ%‘f\ gensS R "’%/\tbghb B55. 26

Mol . W r@gg;woqqppd gl or the, pheghodigStesaseninhitiiter | ristredeyedmaw ar e
the total EEPILS it Ssbiuce cardiac preload (e.g., diuretics, such as furosemide).
[00122] In one preferred embodiment, the compositions will take the form of a pill

or tablet and thus the composition will contain, along with the active ingredient, a diluent
such as lactose, sucrose, dicaicium phosphate, or the fike; a lubricant such as

magnesium stearate or the like; and a binder such as starch, gum acacia,

polyvinylpyrrolidine, gelatin, cellulose, cellulose derivatives or the like. In another solid
dosage form, a powder, marume, solution or suspension (e.g., in propylene carbonate,
vegetable oils or triglycerides) is encapsulated in a gelatin capsule.

[00123] Liquid pharmaceutically administrable compositions can, for example, be
"prepared by dissolving, dispersing, etc. an active compound as defined above and
optional pharmaceutical adjuvants in a carrier (e.g., water, saline, aqueous dextrose,
glycerol, glycols, ethanol or the like) to form a solution or suspension. Injectables can
be prepared in conventional forms, either as fiquid solutions or suspensions, as
emulsions, or in solid forms suitable for dissolution or suspension in liquid prior to
injection.  The percentage of active compound contained in such parenteral
compositions is highly dependent on the specific nature thereof, as well as the activity of
the compound and the needs of the subject. However, percentages of active ingredient
of 0.01% to 10% in solution are employable, and will be higher if the composition is a
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therefore, '/2 of the total anpbunt was added to each 22 L flask.) Two 22 L
3-neck RBFs equi pped with cooling baths, nechanical stirrers, thernmowells,
y- adapters, rubber septa, and nitrogen bubblers were purged with nitrogen
for at least ten mnutes. The flasks were charged with 0.884 kg (22.1 nol)
sodi um hydritJ (0.442 k apiece) and 4.86 L (2 vol) NWP (2.43 L apiece).

The flasks weldkwhigh wil 8@ sugsecimnmn dildted: /td rthen enboad fmero%n&@eﬁt' befél%b[? tﬂé.kg

(17 rol) U 05 nol) 1 mda7ol e

kg api ece) nggﬂgf&%%&fw%%oﬁ'@ ?‘g%ﬁgf%ﬁ R@p#&'g 'OBdded dropwi se over
1.5 hours t {001Bd] f | asFprmulativraidfitigactive icBiBbiat of The
sol ution stg)r{Med for.2 hours, then %secaﬁ]ﬁul at Eéd@lg.ﬁtt?o /ot g{hg r?gs(?%e

52 equi pped WPLRPRIGLTY HECias Hsaerpsal Resaltion fata neluizer, Oh@ aovigrbfirss powder
dapt for lmdugftat t th
y- adapt er s; for atidRPaidne oﬁﬁﬂcd?hﬁ:ﬁéi%%@uﬁpl %Fta}aﬁ? subff 5§ 1503% ﬁln \é\ﬁc}ba kg

ni trogen for at least ten mnutes and charge a solut

(16. 97 nol ) C368s the partices Af the dermulption ave Giﬂmgfﬁrﬁ oblgse than 50 mlc&)n%?:prlefe(réblym )
NVP (1.22 LieapuReelo mitfdnewas cooled to 05C in an ice/brine bath. The
cannul ation | asted for 2 hours, maintaining an internal tenperature bel ow
105C. The solution was warnmed to 705C for 11 hours, and was deened

conpl ete byﬂ@__&r_&%&mgfxanes: acetone/ PMA stain) and GC (I PC attached). The

sol uti on was cool e poured into four 50 L extractors with 54 L MIBE
and 54 L weli081251The | Ggresiywdoeemlopaiicatcodpoditd shMcaRuaRIsH hay %etﬁ@é of

reextracte he conbi ne rgani c | ayers were washed wth
54 L (3x) \%a"ipéeérﬁhﬁ?gp ?RW“‘% PEWT?LPQ W@S'Sr‘agﬁ” @qwf ‘éUPR?Fli@w 8ve@mpoyad @hthe

sul fate, fiihvention xaraddmmmtassta d Alerraditaly,dind. f

3 & CW 3a n§ (V% ield %th r et ?cal y ell dy4 79&@9@8@%?&%@%%%“@6
and 9.2% 5\9:9 dS% (%gg*)e my%aégﬂ [&:lagses 94 Fampenndsfanenm hictongvel 0 F

F St ep 3a Biiding agblﬁ’t&ﬁfna)?\lble NolightNRdude Q?:Z Nf%géfg?sH]_%Fr"{loZ\Jggatu@é bw[% é%%{ 7

CL3HI15FN204 C13H15
I\/bt W : 23@9’%@ Scrggns. ]ffgém*f@ Ybrariesa peRide #nplogs cric.H OF partiguler intecedt arel

?lrmu Et )s us @dreenh*ig%i&iaw for chhdidek ég’éﬁtsttﬁéﬁ{av@ PR 0B RFHGHah 2REA wide L

as
variety of assays may be used for this purpose, including labeled in vitro protein-protein

binding assays, electrophoretic mobility shift assays, immunoassays for protein binding,

functional assays (phosphorylation assays, etc.) and the like. Seg, e.g., U.S. Patent No.
6,495,337, incorporated herein by reference.

EXAMPLES

[00126] The following exampies serve to more fully describe the manner of using
the above-described invention, as well as to set forth the best modes contemplated for
carrying out various aspects of the invention. it is understood that these examples in no
way serve to limit the true scope of this invention, but rather are presented for illustrative
purposes. . All references cited herein are ihc_orporated by reference in their entirety.
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Three 22 L 3-neck RBFs equi pped with heating mantles, nechanical stirrers,

t hermowel | s, condensers, and nitrogen bubblers were purged under nitrogen
for at least ten mnutes. The flasks were charged with 0.454 kg (10 w %
Pd/C, and 13.62 L (3 vol) nethanol. A solution of 4.54 kg (-16.1 nol) of a
m xture of CMPP 3 P. CMP 3a in 4.54 L (1 vol) nethanol was then charged to
the flasks, and an additional 4.54 L glag9k)q nethanol was added to the
flasks. The sol utions wer e marned to a gentle reflux, and a solutlon of
5.07 kg (80 4 R R LA i -2 bra ihé i i
wi se for 10 hours. The reactlons were deened conp :

hexanes: acet one/ PMA st ai n) and HPLC (1 PC attached), and were flltered

t hrough cel i00%27]and cthcenticparati $d 3concentrate was transferred to two
50 L extractors, and was partlt gned between 47.2 L MBE and 17.7 L 3M

HCl . The | ayers were se arated a -53 1 the or anlcs e extracted with
6 L (2x) 3N HCl. The afue us*1ay were neutral .54 kg NaCH to
pH -7, then 9.6 L satur |cargggﬁggne V\:g\j

q%ged The aqueous
layers were then extracted vvlth L (3xy—DeEv—Fhe conbiHed organics were
washed with 18 L brine, SMI’1I ed ov@“s odiums ulfate s-f“’FFtered a nd

concentrated to yiel fq;r 5a in 75%yi F t hi ck brown oil
(theoretical yield= 4%@3 f(g 1é<%d 1172?5’0 7% and 95. 4@”ee) 00131] IF.

Preparation of RSM1 @it d?nodﬁtd\lusféc%ékabahe e othHinaMd fddet 20 .., O\
NHz' HCI  CMP 5a Et OAc RSM | %géSHNFN 02 CL3HL3CI FN202 Mol . W: 252.28

Mol . W .: 288.75 (THIPEEOa s ofdle ol ameunt was aded taepay 50 hdlaslsd | owi ng
r epr esent atAoue 5pr|ocaemhu<eRBF /éxtzé’ctérs%qwfpléd% §GHEMRAR VLS A‘l‘br%rﬁﬁplnit Eat h,

an addition funne sti rrer t her nocoupl e and ni trogen | er
s pur gea YA ARGTEER SHBH O Kt LS AR 105wonlc 26l (SO 2) Riged
Wi th 0.612 1k@ 5 volfShamdl Xakdviitdy, &1@@@41@ (32276@1%@5@@@ g& The

solution was cooled to O5C in an iIce/bfine

HCl in et hEPU{aR waa dan kipugite briidity with themddision ofidank MIxﬁﬁqunmmtrunemaaal
t enper at ur etibed everhRft, ahaans Qbisiviste Htbiehethd! Rlsed WY B () DRBE-2Rd, the

solid was

(2:1) MTBE:FtOH, and 8L MTBE to afford 10.68 kg white solid (35% yield, 75.8%ee,
these numbers are an average of the two lots). These solids were charged to a 22 L 3-
neck RBF fitted with a mechanical stirrer, thermometer, and reflux condenser. The
flasks were charged with 10.7 L (1 vol) ethanol (abgolufe), and the solution was warmed
to §5°C. The heat was turned off, and the solution cooled to room temperature
avemight. The solids were filtered and rinsed with 1.5 L (2x) (1:1) MTBE:E{QH, and 3L
(2x) MIBE to aiford 6.95 kg of SM 3 as a white solid in 22.6% yield (theoretical
yield=30.79 kg, purity=97.2% ee).

[00128] 1B. _ Preparation of CMP 2

\fo

H
N N
U, Step 1 O
“OH HOss” ©  Ac0, NaHCO; “OH
—— .
SM 3 DCMH,0 CIP 2
CigHarNOsS CoHiENO,
Mol. Wt.: 333.45 Mol Wt 14518

(The amounts listed below are the total amounts used; therefore, a proportional amount
was added to each flask: % to the 50 L. and 4 to each 22 L extractors.)
One 50 L and two 22 L extractors equipped with mechanical stirrers, stdppers, and
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filtered under a nitrogen atnosphere and rinsed with 6.0 L (10 vol) ethyl
acetate. The solid was dried at 505C under vacuum for 2 days to afford 693
g of RSM1 in 99% vyield as an off-white solid (theoretical yield=0.700 kg,
purity=94.2% and 97.6%ee). [00132] 1 F. Preparation of Formula | \~o0 F

Yo F N St | NN .2 |_RSM 2 H H
RSR)/I 1 N ceip'%ﬂ%?@l bggrglﬁﬂﬁerel ﬂ’@gﬂ@&'\@ﬁ}% fR%)Pt léllﬁﬁtu%?d“i‘fteé Hhsesragtys. w
288 75 1s 2Wete shapegayithGERT | (38\2 . molB ERJiG bidsebardte aRd B L([@hioh w4ER

run in | e follow presentalve rocedure,) A 22 L
S meck Rer SHRLE5RE, (20 B nbl e RS hERERRs: pwed b therradiB i .
and ni t r og@h.Sdupbiobr dividsropetiged. Whe Bolititri0gsa shftbd { g |
The flask was,. -54 charged W|th 4410kg[ (4. 990 lm)l %rggﬁﬂﬁﬁl He? %BQ‘(%@?N

vol) di nhi 1 3P} dvas;gg M’%@lsgtP&?é@ur%m@uma!owwfwam mol )

DI PEA nhs nhe
The re\zglgts | g@_@m@ﬂ%ar gzgmvv\ﬁd h@@ﬂmm@%g@%%q:}e%ﬂ%g dﬁ&'@l@e bg%&%’& g;laqjt I on

warmed to r n?qL@HH%raQPlﬁréa@ﬁcﬁm KT%@’ mathanet/sishydsipr stain). THkher mactiorowasas
noni t or ed byonbekirdtdéd 2 ,ﬁ}p@@@nﬁhﬁﬁé t.at and L
attached) . Thne réact | %n stirre h’bélrsol?)s’r%ﬁgttgr?g"é'ra::t/&\ur egdfapge"f’?‘(?}e% th%ﬁﬂ?g
and anot heya®dopd W@@ qnwd@?laetwgem DRSRO 2 rovarsd battbenl fladise5Sokgiaskn 24 Lr(ned for
15 nore h . e l e Th | ut i
poured into a EG L ext rge(t or cont n %g"m? lﬁfg{g)(aﬂ?e&d( e@iﬁur'ﬁ‘?@cﬁ-ﬁﬁfﬂl um
h i arhonatbicarhagate were kdded, wad the solstich wag biiresd eviehighiothodt vidubim(. 1 THe! )
di chl orom T. r d or ggni c Ia er vvas
washed wi t R ¥or° (ref ¥G Dot (it 29T G e g0 iy Sriiimse. o
1. 69 kg sodvenmspiil intet 4 Lfﬂmantuiesl a0 2GarbbysLdresditesonih I@GQ@EE{Q'L%rtc%rMW
next  step.yirgg 13%’18 %olghorlgusrelltfflorg %Ih%ﬂrsOfand tFne preculmtatecc)i gollds were filtered and
concentrated to afford 2.92 kg CMP 2 in 98% vield as a yellow oil (theoretical yield=2.98
kg, purity=95.2% and 97.4% ee).

[001 29]
Step 2 A _ .
Y r SO
N N
cwrs [ ), O
CeHanNOz o) NG, "fo E
Mol WE: 159.0

CMP 2 e 9 CMP 3 CMP 3a
CyHgNO, CaHisFNO, C3H15F2NO;
- Mol. Wt 143.18 NaH, NMP, 70°C Mol. We: 282 27 Mol, Wt.: 255.26

(The amounts listed below are the total amounts used;
therefore, ¥2 of the total amount was added fo each 22 L. flask.)
Two 22 I 3-neck RBFs equipped with cooling baths, mechanical stirrers, thermowelis, y-
adapters, rubber septa, and nitrogen bubblers were purged with nitrogen for at least ten
minutes. The flasks were charged with 0.884 kg (22.1 mol) sodium_hydride (0.442 kg
apiece) and 4.86 L (2 vol) NMP (2.43 L apiece). The flasks were cooled to 0+5°C in an
ice/brine bath. A solution of 2.43 kg (17 mol) CMPR.2 (1.22 kg apiece) and 0.058 kg
(0.85 moal) imidazale (0.029 kg apiece) in 4.86 L (2 vol) NMP. (2.43 L apiece) was added
dropwise over 1.5 hours to the flask, maintaining an internal temperature below 5:5°C.
The solution stirred for 2 hours, then was cannulated into two 22L 3-neck RBFs
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0-1, \ I 1) Concentraon F OHH\N I 0i0 NKN _k\ ,N 2) EtOAc
crystallization HH Fornula 1 3) H2O trituration cl19H21FN403 Fornul a |
Mol . W: 372.39 CI9H21FN40O3 (crude in DCM Ml . W: 372.39 (This step was
run in 2 batches using the follow ng representative procedure.) The crude
product of gqgﬁdm F dqg{h : e

pressure unt cgﬁgﬂé}ncggﬁ on cﬁ%dgﬁeﬁ%ﬁ?&fﬁ'gﬂﬁeo‘ﬁ%%& Flﬂ%ﬁgsr ﬁ'EBIB%Ege(E’te“The
contents v@ncenitrogers oubblers that avepe purgednwitik nit®ger dar ppdmtaahnterm raintveatandg

That  had" bedrostwin ASSRASH GRe. 78 iE by ohgh ERERNRRronBRte (AR SpBEN L
flhask was rumﬁ!ﬁ@d.(/‘h\tdh) NMPF1. Ezéldp)éce;lﬂﬂtwascéoolm 0458C in m&:emerm@ﬂT. €thel nto
the 22L 3-nec war med .to  555C was_ C to
room t errpercﬁnﬂwchfrblraSttegrf rf# ﬁﬂ't‘résma'f‘??ém%%Eﬁ%m%'ﬁemg‘lat‘frﬁg?‘?l%i@%%& eH'l§050
for an hoursolfibe W’ﬁaﬁl@fnéd&a ﬁo&svteebrmhf hauie] énhafvésptﬂéﬁmwc@haﬂt@b& YLCQQQ' ed
to roomte erature el(;%\d% I.ds were il tered and washed with 8.7 L et hyl

acet at e, X@?‘%ﬁs‘?% @ %'Fbﬂ”‘ét@(ﬁég’ € F‘E?Chfé) 5 Thgusadutiomwag opeted| andyer e
then tr ansﬁo@féceﬁtd o 2L lexitndi8fkwitBb4 0 iTRECSh Vs . dagat THY s%ﬁf& WwBre

condenser, -55 nmechanical stirrer, thernocouple, and nitrogen bbl er that
had been plﬁeﬁé@t% @nd the taayges fayer wes reaidiacted il BitleMTBRhe Theammhmi t hen

charged w t&gévﬁc 'ély!ersv‘ﬁér%rwas%@ﬁ wilhes4 E%ﬁﬁlﬂﬁ%ﬁ tnd'B3 Lhrﬁn&éf dl@%éﬁ 5 { or d

hours. The solid was |tered and dried vacuu
2.46 kg of diedener ﬁm"ﬂl@ silfpieg fi Itemsé apdyeongeniraled to affierd 4.54 dgsofen mydtureoofa 22

L 3-neck Ry p, h | SeldS S
stirrer, therﬁocﬂgzjg'uew g\%ﬁlﬂgﬁ%’t E%{(}%I fe hﬁ?gﬁgdsg tgng%%l?ggwh %nd

ni trogen fc9r2°étCMléaatand§ﬁO%ﬁ@|)tes. 11.6 L water was then charged, and the
solution was warnmed to 505C for 5 hours. The heat was turned off, and the
sol uti on wd80E9] owed 10X o Enepardiipn P Baperature. The sol ution was war nmed
to 505C for a seco\nﬁgcycl e of 20 hours The solids vere filtered and

rinsed with 14.5 L They Weé fe then chgrged to\qa”22 £ 3-neck RBF
ntle@n er, p@ﬁ%’%’mﬂca@sw@fr,

equi pped with a h
ni.trogen for

t her nocoupl e, and ,J@gp N
at least ten m nut es and 1 er vva 5%Fd d. The s%l uti OFF was war med

to 505C for 5.5 hour@“ifhe cry s‘t:13 Sagere filtered andCPMﬁ::ééod with 14.5 L
5 O, 13H7FN205
wat er, and dried Un&%‘ﬁ; 08257 Mol. Wt.: 255,26 Mol, Wt 252.28

(The amounts listed below are the total amounts used;
therefore, 1/3 of the total amount was added to each 22 L flask.)
Three 22 L 3-neck RBFs equipped with heating mantles, mechanical sfirrers,
thermowells, condensers, and nitrogen bubblers were purged under nitrogen for at least
ten minutes. The flasks were charged with 0.454 kg (10 wf%) Pd/C, and 13.62 L (3 vol)
methanol. . A solution of 4.54 kg (~16.1 mol) of a mixture of CMP 3 & CMP 3ain 454 L
(1 vol) methanol was then charged to the flasks, and an additional 4.54 L (1 vol)
methanol was added to the flasks. The solutions were warmed to a gentle reflux, and a
solution of 5.07 kg (80.4 mol) ammonium formate in 3.63 L water was then added drop-
wise for 10 hours. The reactions were deemed complete by TLC (1:1
hexanes:acetone/PMA stain) and HPLC (IPC attached), and were filtered through cefite
and concentrated. T he concentrate was transferred fo two 50 L extractors, and was
partiticned between 47.2 L MIBE and 17.7 L 3N HCI. The layers were separated, and
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vacuum at 505C to afford 2.38 kg off-white solid. The solid was then taken
up in 8 L water, and was concentrated on the rotovap with a bath
tenperature of 505C. 16 L Water was added to the flasks portionw se, and
the solids were filtered and rinsed with 15.5 L wate The crystals were
dried under vacuum at 505C to afford 2.28 kg of the purified title

conpound, - the organics were exiracted with 6 L (2x) 3N HC!l. The aqueous layers were neutralized

Vo ur e, 1 R gecth e MRGH'S s Yool ¥ 8 Lsatucaion peflumebieirbondia wes eéed
yi el d=3. 74 ¥gueoup Wyety w8 Hhkh BNeadlSd Aith 881 ( Swdeﬁ‘h% c’fzn‘{bl %dJBrrngés RNere

. (R-net hyl @ég/l’l din 4 vyl npi do nhanoxyl i na nni'racid
di met hyl am fegowin 18 %Lu@@)dﬂearc’tvehs os}lpm(ssﬂfmenﬂit@resaﬂotcrmemg)o yield

pyrrolidi Nt

R Qb or oy e S 395, bk o g it Tibg) 4 f@a%a“%ﬁ%m‘wgﬁg nas
charged wi twryﬂgo(@@@nﬁ@?4"/¢m@ NaH (12.8 g, 320 mml, 1.2 ,i -56 eq) and
stirred in an ice bath. A soI utlon of N-tent - butyl - (R) - 3-hydroxypyrrolidine-
(50 g, 267106%31], : ehErafidDahR$Mias added gradual ly into the flask
and stirred for apprQ bmately 30 mnutes A sol utjon of

di fl uoroni trobenzene (; 320 mmol, 1.2 eq) an DIVFF(50 m.) was added
dropwi se for a pproxgr;ﬁel 0 m nut eSStep'Eb he re sol ution was
allowed to warmto r W@ Ur e a@mdicedr red g immtely 4 hours.

Water was added to the rgaction m xtUre, e reactign nmixttre was extracted
with ethyl acetate. TheC 8ani ¢ | ayer F&E washed WE gt er, saturat ed
sodi um bi car bonat e andm&dz@@ssol utions. The orgaglieh bke dried with
sodiumsul fate, filtered, and concentrated. The residue was purified by

si lica chromat gpwi@ply Wi lin @'b@thhéH %ﬁ@@&mﬁﬂ% et BBhANE hrok8dure. )

di chi oronet hane as the elute to
tert-butyl A82¢%- %P?W%Eﬁnu'sp%w@m@phwmm artwquf@anejombiaarm:aastm

or ang e/ ye! linplcbupte [aggt]fgﬁéllge%%&mér%sgzd%d%v&h é\ﬁroq%\ggﬂi b} PR ek.
_The flask was charged with 0.612 kg (2.43 mol) CMP 5a and 12.2 L (20 vol) ethyl -
acefate. The solution was ceoled to 0£5°C in an ice/brine bath, and 1.46 L (2.92 mol)
2M HCl jn ether was added dropwise for 20 mihutes, maintaining the irternal -
temperature below 10°C. The solution sfirred for 2 hours at 0+5°C, and the solid was -
filtered under a nitrogen atmosphere and rinsed with 6.0 1. (10 vo!) e-.th;z!,a:.:_elaie. The
solid was dried at 50+5°C under vacuum for 2 days to afford -693 g of RSM 1 in 99%

yield as an off-white solid (theoretical yield=0.700 kg, purity=94.2% and 97.6% ee).

[00132]

YO £
Step 4a N Z o =
- i !
Q OB !
NHHCH N* H H

\ ~ RSM2
RSM 1 "
N CeHaNy0 Formulz |
C13H1aCIFN O, . Mot ‘Wit.: 12011 c -
Mot. Wt : 288.75 1aF121FN4Og
DIPEA, DCM Mol. Wt 372.39

{crude in BCM)

.. (This step was, run in 3 batches using the following representative procaedure.)
- A 22 L 3-neck RBF equipped with a. rooling bath, mechanical stirrer, thermocouple, and
nitrogen bubbler was purged with nitrogen for at least ten minutes. The flask was
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/2 NO2 10j: / NH2 CI15H19FN205 C15H21 FN203 Mol . W.: 326.32 Ml . W.:

296. 34 A m xture of 45g of

(R -tert-butyl -3-(3-am no-5-fl uorophenoxy)-pyrrolidine-I|-carboxylate and
4.5 g of palladi um hydroxide (10% by wei ght) in 200 nL of MeOH under H2 atm
(55 psi) stirred for 16 hours. The heterogenous m xture was filtered

through a paghaed witrat 448 GQOMS ggmgj I ' t
di chl or onet haargeand t hen conc:ar?tg?g%IE 0 dpgﬁ%#%p%%@ﬁ@%l T(S‘P
(R) - t ert - butSpluian wasstimre. 8nd 0430 &p KB4 o PRIREA wds sharged.c Thbaxidtioh evas89%

ield). [00 ’ - = Dz 3 - NE I idin .. yl)tlrei
gkgnoiyj [ p>3?r% réllgtl:i i%(gj:i'I ﬁg?&g?aé%gg{bﬁ%ég%tﬁd "T,Ehg rrggﬁf%d?%yé@éegjr w@ﬁ;g)eﬁg_rg%'\ (g%agBobo
O NH2 H H  OHRSMNR 03N =HUNNA Odkrmab ko rodin tenRR6atir dvial stimél for thasd Kblird

(35" nty " andrentaiot e BRARIEC By e 1 BnSREEH e Sonae A SR NLHEBCS
%aEm(ng ’an e atéacﬂhéd)AtTl’@! 'r@OﬁUrDQt%tLéﬂt tbwo@ﬁﬁ T@nﬁér@uﬁle ri%r; fiRd A 'hou{%t, Sy and
~ar 0 (0] e ri osgene sol uti on. e m Xxture was
al | oned to %?trt}]&[ g%gé’g'fﬂ @hﬁiFﬁ)ﬁﬁma%d"asgﬁqqu%edTh@rsowomaﬁuefééor A5 qudrat i on
of (R)-tert hbutybnd@HSBreuttiowwas idebNEe RBRRRLY) Th@yéorltgil::h gééd%eﬁ&m%ﬁr%”éyéfcﬂe

(3.0 g, 10 mupl m.) was added dropw resul tant

1 eq). in THE (33
reaction m %WE%P&%’E’PG A&t '0&@9 MPh Batus pisarbenaieca nd hise flasictviasn
m Xt ure was rigeangiite dn WiddtioAalSA4I Lk %I)M%@Sﬂ% féxénglv‘g | gsrrég%%? Eg

THE was renoyed in vacuo. The m xture was ex
The di chl of“a‘x@@r%%m% BVt Vam washed wilhtad Wi(2 X Watalrwater] Hedorganibilaer hasat e
and brine. dh&l wii 93Y iy 5SNGH SuMBL [ ht . [ ul f at filtered and
concentrated. The resil?ue was pur??%A%}t/wgirﬁlpgfa%gcb%ﬁﬂéﬁr%%ﬁglnﬁtt%&eaﬁ

with 500 miS%6P- ethyl acetate, 500 nL of 2.5% methanol in ethyl acetate,
500 nL of 5% nethanol in ethyl acetate, 500 nL 7.5% nethanol in ethyl

acet ate, antP0133h net hiEel Puifisatiod ofdfmenaled as the gradient elute to vyield
3.4 g of o}

3-{3-fluoro-5-[3-(6-nethyl-pyridin-3-yl)-ureido]-p Xy} xpyrrolidine-1-
carboxylic acifl flert €ter as a dwupaght yell ow

_ g{/; ﬁ lid._I[00137] ,2D- _
1-f3-FI Cor 0- 5Py S ) DEpremjon3 (6 nal O 7r ifdi @
7 by ) o3 1y ,,qop‘ i
H H

2) EtOAc crystallization

Formula i 3) HyO trituration

CagH21FN4O; Formula |
Mol. Wt.: 372.39 C1pH21FN;Qy
(crude in DCM} Mol. Wt.: 372.39

(This step was run in 2 batches using the following representative procedure.)
The crude product of Example 1F in DCM was concentrated at 35+5°C under reducéd
pressure until condensation ceased, then for one hour longer at 4535°C, The contents
were transferred to a 22 L 3-neck RBF equipped with a heating mantle, condenser,
mechanical stirrer, thermocouple, and nitrogen bubbler that had been purged with
nitrogen for at least ten minutes. The rotovap flask was rinsed with 14.5 L ethyl acetate,
and the rinse was poured into the 22t 3-neck RBF. The solution was warmed (o
55+5°C, then was cooled to room temperature for ten minutes. The suspension was
then heated to 60£5°C for an hour. The heater was turned off and the solution gradually
cooled to room temperature. The solids were filiered and washed with 8.7 L ethyt
~ acefate, The crystals were dried at 4545°C for 13.5 hours. The crystals were then
transferred to a 22 L 3-neck RBF equipped with a heating mantle, condenser,
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| urea Boc FF NNTFA,, / HNDCMIlI .0 NN ,10 NN HH C2H27FN404 H H
Mol . W: 430.47 Mol. . W.: 330.36 To 6.5 g of
3-{3-fluoro-5-[3-(6-methyl-pyridin-3-yi)-ureido]-phenoxy}-pyrrolidine-I-
carboxylic acid tert-butyl ester was added 20 nL of a 1:1 m xture of
trifluoroacetic acid and dichloronmethane at roomtenperature and the

resul tant reechardal mtm’eurmer«sﬁ&oﬁélér bRd nltfrr?'enzbﬁlﬁﬁl@rsthafr tﬂ%dﬁ?@eﬁ Bﬂfbﬁeﬁ‘ ' ©
was concentr, ted he resi due was' ad sat ur

sol ution an'a' reoq0 1Q5 ekfeRalden siudesnthe flagk yrasdhen charged withs ¢4. ﬁédmaféheandrthat ure
was extract agpuhdibn kb HeaR88d @b%%-r PS&’ hEARI Cfhe MRNiE Wik Sl Y 23 s,

sul fat e, flltere and concentrate

1- [ 3-f | uor o'asupRmyal 45+ Cntogafare 3,46 ﬂibecnfyehl] off-Wittenslily | Th@msmI@w&rglthemr ea,
a conpound- I a S us direct

subsequent ﬁr%enasgét? féown 6 %82 ?8‘0?2@]% ﬁé i éc@[\z\’% gﬁl hea?ng mantie, condenser

d_[ 3- (E— Imet tyechgpicatiistirrar, whar%cauHﬂe amwnﬁm_lggxpu%rl ﬁianﬁ;aN sadnf gmg@da@;ﬂq
I met hyl am '
cwm%m%%ﬂfﬂ%&%ﬂé te'ﬂv@?'“”t% 19@&0“@61 Yigp thepycharged, and Ahﬁr %@H@be‘@@ﬁ om

flask was ormmgddooEEea fue &hc{uasfvu@h@atamésowméaﬂ ¢fﬂlarr\d?mé/lsamuén R?%%g&b F- (6'
nmet hyl - pyrltdln %ﬁé %{yl{ , trleta/ am ne n%
mol, 3 eq)® CHREL %ﬂ?%f%ﬁlﬁg Thit 6?'&1%' \(Jas ‘2’3'@"9‘3‘19 S0B1C for spsesqnd cuelel of

di chl or onetzmah@Jr(sZOTM)sohd'Eh@erer fRedd QRd AnskY "Rnas 5St 'mfafté:d het then
he reacti on was added saturate s% I um

terrperaturehfor @nég TO%C%
bt Cor bonat ShaGieditp 3 kiagveck KBA aqtoppadcuth o hratingwentis cotdensen, methanical -
acetat e. _ Tofirof, SRETTRA0USE S EXFBGr'b LILIEY P 138 BRI Rl YirdaR fBF?LS}‘e

was purlfled by sjlica colum c AN01Y% N e

t
acetate as !qasbiengpinyies; andi2p4 !@i@ogii‘oﬂidqf{ﬂgg Tt};ﬁgailél%gmwpewmmd to 50£5°C for
3-{3- | uor &S bl OTRE KDl fifkrda Yol ﬁfﬁ@{: i 14.5 L water. and dried under |

phenoxy} pyrrolidine-1-sulfonic acid am de ‘as
M (Mr1) 4Xgcuum at 50£5°C to afford 2.38 kg off-white sohd The solid was then taken up in 8 L.

water, and was concentrated on the rotovap with a bath temperature of 50+5°C. 16 L

Water was added io the flasks portionwise, and the solids were filtered and rinsed with
15.5 L water. The crystals were dried under vacuum at 50+5°C to afford 2.28 kg of the
purified title compound, (R)—1-[3-(1-acetyl—piperidin-S—yloxy)-5-ﬂuoro—pheny|]-3-pyridin-3—
yl-urea, in 61% vield as an off-white solid (mp = 145°C, theoretical yield=3.74 kg,
purity=98.7% and 99.2% ee). '

Example 2

[00134]

1} NaH, DMF Boc
O J!OH ’©\ / : E \
F NO,

CgH47NO3
Mol. Wt.: 187.24 Mol. Wt.: 326.32

Cq5H1gFN;O5

A round bottom flask was charged with DMF (300 mL), and NaH (12.8 g, 320 mmol, 1.2
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Exanple 3 (S)-1 _{ -Fhioro-5-[1-(ethane-2-snifnn

i I')-pipsridin-3-ylnxl A-phenyl }- 3-pyr~ in-3- 1l-urea and unrn-5-[3-(6-m
hyl - pyri di n-3-yl)- arendo] - henoxy}-pineridine.1l. carboxylic acid nethyl
ester [00139] 3A. Preparation of 3 H+ N NH O010H O SGBH Resol uti on aCH
OSGBH 1 2 3 Six 4L Erl enneyer flasks wer e charged W th (1

R)- () cannigyankQtietfi9Bh fecbde], (23Muibilor @£ R 355'6’8% bso g

3- hydr oxypi peri dine (18 . The so utlons mer
turbidity f{ hmiERki 1 isgh "bD %(Wﬂbﬂkﬂwasrmidb;llgraduwy u(tMEBEflaék At stinébeor

sol ution h e sol,ids we i ned flltered
and rinsed W t Té{eﬁpﬁ M@Et%g#l%%g%'ﬁm{%'tﬁbw E’ﬁ gBre) 144

(9|6031_) t o axfck BMIF (GG mk) was |agdt|a¢ ﬂr@%&@,f?éﬁdpiﬂxmﬁﬁﬂy%@zﬁiﬁﬁﬁ) Tﬁ@@egh%@ nled
sol i ds wer r ne ask wt absol ut e et hano
The i xt ur% \Aﬁg@ﬁg'tﬁ% tragcan?ecﬁh) fﬂga ¥’8m66*5‘966€i‘t”"f angh ghrrechfn apprexiswiedsl wer e
conpl etel y hd:|u5$ OW/E&ei' wéi'éﬂaddmlatb tha sedotibm efiktarel | Ti%nféabﬂﬁl nﬁ&uﬂét\h&'ﬂeﬁpagﬁ&p to

room t enper, F\ d over ni %)(tﬁ The so i ds were I'tered an
rinsed with (1: %’ e(?*’%@“fza § wagmmpgshed Wit poates, saiu_satefcbusddruhe 850

g of desi rbﬁ:iartpnnathlahd aﬁn@swhtndr% TR igfyenids Bl éle 471 X 1 SB
Prepar at i on '%? | peridi ne-O%ar hg) Adel?crﬁiaég Wit scg#ﬂ?rg @fﬁte\/\% H
N Boc20, "a?d e s@ﬂuwmﬁzpwﬂﬁaﬂébymﬂrsa Achroovatograpityu rusingf

sodi um bi Caitdhw’rl@hﬁthéﬂ@gn@g% l‘heﬁﬂaﬁ@i' i dﬁ:ﬂﬁ)ﬁiﬁétﬁéné A gle) "@St@?e‘ﬁﬁggfg%{éﬁy

hydr oxypi peri - -carrp or-10-sul foni c aci
1. 2nol ) ange g té"f'ﬁ’ &J:?’B‘ t%&f%othnam PyTeliging-kcanbexykats astanrarangd/gsiloRilni nut es
and cool ed by ice bath. To the mxture was added di-tert- butyI di car bonat e

(288.1g, 114U38bI) peku
carboxvlate
Boc F
_Pd(OHRIC ™~}
O “MeOH, Ho O
o NH;

015H19FN205 CisHo1FNoO;

Mol. Wt.: 326.32 Mol. Wt.: 206.34

A mixture of 45 g of (R)-tert—butyl-S—(S—amino—5-ﬂuorophenoxy)—pyrrolidine-1-carboxylate
and 4.5 g of palladium hydroxide (10% by weight) in 200 mL of MeOH under H; atm (55
psi) stired for 16 hours. The héterogenous mixture was filtered through a pad of
diatoraceous earth and rinsed with methanol, dichioromethane and then concentrated
to reddish-brown, viscous oil of (R)-terf—butyl-S-(S—amino—5-fluorophenoxy)-pyrrolidine—1 -
carboxylate (89% vield).

100136]

C15H21FN204
Mol Wi 265 54 oL Wi 43047

A round bottom flask was charged with triphosgene (3g, 10 mmol, 1 eq) and THF (33
mL) and chilled to 0°C. A solution of 5-amino-2-methyl pyridine (3.3 g, 10 mmol, 3 eq),
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' . The mixture was stirred at roomtenperature overnight. The m Xxture
\T,agut Sisl uted with dichloronethane (4.8L) and H20 (4.8L) and separ a'éeq hn
separation funnel. The organic |ayer was washed with brine (2L), t'rltgtive
(Na2SO4) and concentrated to give the desired product (4) in quan I'di ve,
yield (241.5g). [001411 3C Preparation of (S-f r-5 n _phenoxy) piperi

L L0, SO 13 5, ) gy Y IS i
(6]

\?\n ? Ihf lsggur Sm {?Jﬁ? ?’@ég?&%ﬁoﬂiﬁ@m Thsmlxztnfy was] allpBéd o Warrariol rédvi te(n(a)pd%tgreTQﬁ 043

by 1 Ve (500 1), SR " SoRRb b RRRes A ARl iors orenteiny):

g: %t :';un n .D'rYS O?Hi’iﬂ%-ﬂ rearboxdaise (Gl gr 80 behalywi %6) inTMHF B8 Whil)0Nadadda aﬁbPﬁQef or

h th |a into a 5. 3-neck round bottom fl ask
é ha(r);red Wit hm%d\%g?'ﬁagfgér%co?@"@“@@d\l’%ﬁ e RvEriEht AL ©I98" temistatursy | The ©aation| )

r upnehedavith a Bawrated dbdil e tabbite 58Mutidn BN the THF
that was codl&#iré waamuoeh foree BC, The reaction malx Ure e

e e oS e S G, St i S
et hyl acet atdichioToreethagasolatidreyes wmg\cﬁmand :rﬁtr F%gaﬁ“t“?'%@gﬂﬁ%%gﬁé%ﬁ o
Ol ST SRSIELSER i . Rk ittt
-95% . [0014&k RbNied byalied bannmfclﬁorﬁémgmgﬁw.m %?bf\}f"p ? o B %p;@egg Ne
r~lic aci d hnt e Boo BOG F i174 8f H2
(rilgz MeCH 5 %é"/e Slﬁfhhaéél Pré@ﬁ@ceﬁéﬁ 98 mli H5% metbanal :rieﬁtyPat(eﬂ{)aZMD k. m% and
MeCH ( 300nLmetiesmel lnséthyf%‘deféiet&ld‘Y(@%Qﬁ@tﬁ%di%efﬁ&ﬂ&é&ftg@ g.& 4 '86@#”@ & <
was stirred vjgorously ernight. The m xture a
of di at omacglgl?g %gr 9h05ng‘{%ﬂH@récﬁ“[&-(ﬁﬂﬂethﬂtmadlma—yiFhm;cw]@ﬁbﬁéwppﬁr%;mrﬁoﬂs
wer e conbi neatbaxytic a6ia¢SRbLF ol £ Qgﬁg%ﬁbﬁ,%#jl ine (6) as a syrup i
quantltatlve yi el d. [001ﬁ3 3E. Pre Ion 0

3-{3-FiiinrmastB_(B- e

CZZHZTFN4O4 C-17H19FN402
Maol. Wt.: 43047 Mol. Wt.: 330.36

To 65 g of 3-{3—ﬂuoro-5-{3-(6-methy!—pyridin—3-y|)-ureido]-phenoxy}—pyrrolidine-1-
carboxylic acid tert-butyl ester was added 20 mL of a 1-1 mixiure of triflucroacetic acid
and dichloromethane at room temperature and the resultant reaction mixture was stirred
for 2 hours. The reaction mixture was concentrated. To the residue was added 5 mL of
saturated brine solution and 1 N NaOH was added until a pH of 10 was observed. The
mixture was extracted with ethyl acetate. The organics were dried with sodium sulfate,
filtered, and concentrated fo 1- [3—fIuoro-5-(pyrro!idin-S-yloxy)-phenyl] -3-(6-methyl-

pyridin-3-yl)-urea, a compound of Formula I, as an oil that was used directly in the
subsequent reaction. '
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hn enoxy} - pi peri di ne-1-carboxylic acrd ter- hutyl ester 101l N OBOGF N
Boo 7 NO N 610 NH2 CH2Cl2 ~p | NxNHH 6 8 To a solution of aniline 6
(83.Qg, 0.267nmol) in dichloronethane (830nL) cooled by ice bath was added
i socyanate (7, 73%in toluene, 46.67g, 0.254nvl) dropwi se. The m xture was
warmed to 188188} EMPErA ' ..M xt ure was | oaded
onto a silica“gel pad -aT ¢l 'TEL 1 CACSTO renove
-61 i mpur ipyireiding-heolfetfic AidHimathidrtide (4L) to elute the product.
Concentration of th MeOH Et OAc sol ution gave he desired product as an
anor phous solid (109. 9299 . [0014£L° 3F. nP¥epar at ifon of

1-[ S- Fl uor o- 5- @i-per idig- 3¢yl BNav] - 34( &1 &t hyN<pyr jakn- 3ayl ) Nit .a H F
BOC F.,1° N 4M(UEE,[1i o}@nﬁiﬁﬂN FECbom( ! &Q; N=I g—ll HH HH
9 8 To a solution®f 8 (¥5.45 G, 147mmol) in MEOHO( A7 mN g%o d by ice
bath was added. a sql yfiQn,of 4M HCI/1, 4-di oxane m., 583l )

dropwi se. The ni xt urgo @S as08ar med to room tenper at yf! V‘%@‘ﬁ%‘?‘%l rred for 3
hours. After concentration, the product 9 was obtalined as a pale yellow

solid. The ﬁ@{g}ﬂﬁ*'@eg%ttk{r@lrf]l.ﬁﬁi%{%&WiﬁlﬂheElglg%ﬁﬂé?o-é-)(pw?o%dinﬁﬁgxﬁip%ﬁ;}l]ld(é-or

t he next s epar at i
(S) an{( 4- Fi uatind-pyifidin-Getaaa {2-gs 91 mmod- ek iiadintarSine(Béxy); pPhemnol, 3 eq),

l}-3-pyri didﬁﬁe%ﬁ}fédfémh{rlec%toﬁdg ('?ngl,ztﬂlzm}noe H9 955 gr% gch}orcgmgth}ane Y20\ t%Li. h%N <5

(~~11N N _
reaction mixture was stirred at room temperature for 1 hour. To the reaction was added

saturated sodium bicarbonate solution. The resultant mixture was extracted with ethyl
acetafe. The organics were washed with brine and concentrated. The residue was
purified by silica column chromatography using 10% methanol in ethyl acetate as the
elute to yield 2.8 g of the title compound, 3-{3—ﬂuoro-5-[3-(6-methy!—pyridin—3-yl)-ureido}-
phenoxy}-pyrrofidine-1-sulfonic acid dimethylamide as an off-white solid, MS (M+1) 438.

Example 3

[00139] 3A._ Preparation of 3

H H
O"\. i N
oH o - EJ\ o
SOgH Resolution _ OH 803H

1 2 3

Six 4L Erlenmeyer flasks were charged with (1R)~(-)-camphor-10-sulfonic acid (215.2g),
absolute ethanol (480mL.), and 3-hydroxypiperidine (186.8g). The solutions were then
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HHTEACH2C2 HxH H 9 10 To a m xture of amne 9 (147mmol),

di chl oronet hane (650nL) and triethylamne (80nL, 586mmvl) cool ed by ice
bat h was added et hanesul fonyl chloride (13.89nm., 147muvol) dropw se. The
m xture was warnmed to roomtenperature and stirred for 2 hours. The

m xture was then watshe wi th saturated sodi um bi carbonate (500 nL) and
brine (500ROHINGH; WEpiqitysiasition @f derirbutyk methwktherH(MTEIE, 4.8%y. Tasisolutiomas

fied b | t
Bl lant Lo af Tart o sicts A e M MO H bR RET aF 3SR o5°
[001461 3H. MPEEFPOE (96AMb), (29) MIBESERH (969n8.)] TBE-(880mL) to afford white solid

Dl o 1 A RSyl D 4 RIRE g A SR e b b e 4 Frigmaeer o
L1, L sheskgtivicet meolae(ateres) ho mkrd dgsiisaand varmeg o sgnosat ol
\(M5t| nL, 66. rmdﬁf)ﬂ&" %513 8 VEE ?W&iﬁtefyoﬁ's@ﬁ ﬁ- he gt was gﬁ'ﬁ@r gffeandidreos

sol uti on wesmldiddexoddo rodr ternpdriitife WAS shirkd bﬂnlbﬁtr T?IQ SBL& ﬁfered and
OAc "and sat ur at ed

evaporati on e IssQlved in Et

anmoni um c F@?Pd‘g{h ﬁ ﬂm¥Et® (8 18IS MTEBIME XSEaps) 4o @(ﬁorﬂras&ﬁo gof .
chr omat ogr afesiree prijdubiGasia ihite’ S ( gg@tg@q@/@’@@@ afforded the, desire
product (11) as a vvhlte foam(17 92% Exarrpfe 4 Starting Materials and

| nt er nedi atf am:fogr SRR

-pyrrolidine-1 di car hoxyl I c acl o y ' JH s BOUC Y0,
NaOH HO OHEPISE/ H20 HO "OH 1 2 A round- bottomflask was charged with 2 Qy -
of 4-hydroxy-pyrrolidjne-2-c: xylic cid Boc
(N)\ BOGzo, NaHCO3 I:I
OH 0 Lgom CH.Cla /HyO Q/\LOH
3 4

To a mixture of sodium bicarbonate (403.3g, 4.8 mol) and water (1.6L) was- added (S)-3-
hydroxypiperidine (1R)-(-)-camphor-10-sulfonic acid salt (3, 400.14g, 1.2mol) and
dichloromethane (1.6L). The mixture was stirred for 30 minutes and cooled by ice bath.
To the mixiure was added di-tert-butyl dicarbonate (288.1g, 1.32 mol) portionwise in 30
minutes. The mixture was stirred- at room temperature ovemnight. The mixture was
diluted with dichloromethane (4.8L) and H20 (4.8L) and separated in separation funnel.
The organic layer was washed with brine (2L), dried (Na2S0,) and concenirated to give
the desired product (4) in quantitative yield (241.5q).

[00141]
acid ferf-butyl ester
Boc . ?00 F
& i. NaH/DMF (N)\ /@\
O\OH ii. 3, 5-difluoronitrobenzene 0 NO,
4 5

A 3L 3-neck round bottom flask was charged with sodium hydride (60% in oil, 54.24q,
1.356 mol) and DMF (1L). The flask was cooled in an ice bath, a solution of alcoho! (4,
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(1), 100nL THF, and 60nL H2O. To the reaction m xture was added 36 nL of
20% aqueous solution of NaOH and the m xture was cooled to OC. To the
m xture was added 40g of Boc20 (182mml, 1.2 equiv.) and the resultant
m xture was aI lowed to warmto roomtenperature overnight. The reaction
m xture was pH 2 by the addition of

t ed ' ted t
appr oxi mat ef ngﬁ)}ﬁ ﬁ?"ﬁ@ %é&ﬁ '?Eh\?"@s @g[ged @')@P\"’ﬁét%’@f WOtmingtseHp tee e,
three tines maTmﬁnmg%ﬁmtérdaatéﬁfpe%ére%ﬂwspOM'ﬁté sgiridti'aﬁ was"ﬁw%ﬁé | ol h&H, YR

MySOH4, . filtered, ,and concentrated to yield oXYy- pyrr ol ne- 1, 2-
di car boxyl i Was@fded Viagheamia ipto eﬂé-n%cmgqaq/b@ttm ﬂagk chaigecﬂ @dih 480lutiBn of

4- Hyd - - 35 ORI D
Boc Boc < HOR SRR R a, 3L 0R: hopAnarTybg AGled HOER 1 Bhin, S THE L0,
was char gedadgition lesisgdorot hqzuerAuntaungemmteml mnqbetdtererbet@wrséc Wae retbed to

0C. To this 5 00 4 equiv
ni t rogen. H{%ﬁeag’?:% @?tﬁnn%g%uggﬁ'w%g% Se{aty% O(a? @6%5 gn t%’é‘tegrm‘ﬂ't flen it
was al | owedethylcaostaten J';btetangalrm@taybewpem%be&uﬁtl@@aﬁmt@@@rﬁm@ﬂaﬂn cHibride L 'S -

- bydr oxy- pi BRERe 2T ab? pie P13, -0 ang nepooatseied 1 gforithe

150m. THE wdesired gemtiuobas arosyeuih (8) 360 ieriteaasbijon was stirred for 2 hours
fol |l oned bbl?/gim sequtl 3 add|t|on of 25 of MeC]—I and 12 m L of H 20. T
he m xture adju v 5 B QoA NKpeN-plpeidige-(

v g HA 5 ntrat ed to rermve the THE and extract ed
twce with 500 n1_ of Et OAc. The conbined organic Iayers were dried and

concentrated to yi &°8 4-Hydroxy- 2- 55)!5@, ymet hyI pyrr: B9Fi di n@-1 - car boxylic
acid tert-butyl e ( 90% y| C. nt- yLdj nmetij yl
idin 1 1@,@%@55{ g/@ ar| d ester Boc Boc
TBONMBOH___¢

silanylo r yl)ydraoxvipy
N N HO TBDMSCl, i mdaZbl €, Dk

5 6

-Four cylinders charged with 5 (509), 10% Pd(OH)./C (5.0g) and MeOH (300mL) were
subjected to hydrogenation under 50psi H.. The mixture was sfirred vigorously
overnight. The mixture was ftltered through a pad of diatomaceous earth and rinsed with
methanel. The alcoholic solutions were combined and coneentrated to give the aniline
(6) as a syrup in quantitative yield.

- [00143]
8] /N
K, A
l'?.oc F N ?oc F .
N 7 N N
oWs! - 0,10
H H
6 8

To a solution of aniline 6 (83.0g, 0.267mol) in dichloromethane (830mL) cooled by ice
bath was added isocyanate (7, 73% in toluene, 46.67g, 0.254mol) dropwtse. The
. mixture was warmed to room temperature and stirred for 1 hour. The mixture was
loaded onto a silica gel pad (830g), rinsed with dichloromethane (4L) to remove
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4 A round-bottomed flask was charged wth 29. 3g of
4- hydr oxy- 2- hydroxynet hyl - pyrrol i-di ne-1-carboxylic acid tert-butyl ester
(3) in 270m. DVMF and the solution cooled to OC. To the solution was added
sequentially 23g of im dazole and 24.4g of TBDMSClI in several portions.
The react i onmpiwkies) thewas, MeOMAE ROA tbpelhfé h8PFolGIP CEBhddnfratic Bf fifd

( R 85;&13 of saturz[a]t g(‘j Nl—Elgfé and

for 2 hours. To the reaction m xture was added 50

500nt  Et OAc Mefid-EfPHasplutiongayve the desitegureduchariamarpatnous salib0835582%ht ed
NHACl, dried over MpSO4, filtered and concentrated, to afford

2- (t est - but {W0lddtret hy I : iperidi

si I anyl oxynﬁﬁw&gﬂ@%&épyrrol idine-I-carboxylic acid tert-butyl ester
(4) in quantrtatrve yi -64 [00150) 41 2. Ryl dinmethyl
si | anyl oxynet hy).) - Rydnxy pyrrolidine 1 car ox%l i c 4ci d tertytyl ester

Boc Boo F TBDMSO 3,5-Di fl ugrani m(pmm,g,eganeTB
DVF. .. >" O ( / 0To3¥q oF 2HCI

2- (tent but yl =di e N'SIN | oxymetimdH) - 4- hy.dr oxy- pyrroIHdlme 1 car boxylic
acid tert-butyl ester”(ﬁ') in 150mL anhydrous DVF undergnitrogen at 0C was
added 4.8g of 60% MNaH in portions. The above mi xture was then added vi a
cannula into 19.1g of 3,5- difluoronitrobenzene in 50 nL DMF at OC. The

t enper at ur e Ta@ssKion a8l (6641 5@C 14Rthmalhie MaGH (145 mia sosteidrbyeide bath pseaduina .

To e T each kb RS HRANtER A00h, ol wshed, YL apnatont

Et OAc. The organic layer was’renoved
with 400nL Ea@eﬂ toTlhemdembelradaﬂemgaﬁtrred Ifc&)Behtcmrserﬁd‘ enteentrafitvOthe grodiictiged,

and concenty e reS| was | um_chro ra over
o111 oo wi ¢ e BPaEs s § B BuAR SeRE" bt Biodit Gkl teaBgond of Formkie 1) was

2- (t ent - but ydedddireetihfor the next step reaction.

si 'anyl oxynet hyl ) - 4- hydr oxy- pyrrolldlne I-carboxyllc acid tert-butyl ester

(5) as a ye[dOMS] sol i gk 0B atibh.of N6R: DI Nidi Qe s B XY ITE
hyl pyrrnlid [| n&_ E &Eg bOXX|_I ¢ add tart butyI r Boc F F Boc
| H E SOEt  F
o oo N /@\ o M
LR LT ave _ES0%0 LS
| NN TEA/ CH2CI2 H H
9 10

To a mixture of amine 9 (1 47mmol), dichloromethane (650ml.) and triéthylamine (80mL,
586mmol) cooled by ice bath was added ethanesulfonyl chloride (13.89mL, 147mmol)
dropwise. The mixture was warmed to room temperature and stirred for 2 hours. The
mixture was then washed with saturated sodium bicarbonate (500 mlL) and brine
(500mL), dried (Na,SO,) and concentrated. The obtained residue was purified by silica

gel column chromatography using hexane-acetone (3:2) as eluant to afford the desired
product as a white solid (50.2g, 78.4%). |
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N N TBDVMSO HCl, MOHHO 'Ol NO2 ~" / NOz 5 6 To 30g of

2-(tert-butyl-di nmet hyl -sil anyl oxynmet hyl ) -4-(3-fl uoro-5-nitro-phenoxy) -
pyrrolidine-1-carboxylic acid tert-butyl ester (5) in 240nL MeOH at OC was
added 2.6nL of 1 N HCl, dropw se. The reaction mxture was warnmed up to
roomtenperature and stirred for an additional 4 hours. After cooling to
0C, to the reaction mxture was added 5g of NaHCCB and the mxture was
extract ed Wisd146t OAC. ailhe pegib - % i

filtered ané concentrat ed Tor, :
ni t r o- pheno ERRAVlspeid gratyl eten - car boxylic acid tert-butyl
ester (6). [2He65 [00152] 4F. 4-(4-Fliinro-5- nltbo Bh nnxv) ? Pt hoxvmet hy
yrroiidini gar~lit acid Led-butyl er Nc F oc O MeD L O NO2 NOz

6 7 To 22.7 f
4-(3-f|uoro|5 Hit hﬂb y@( ro i d arc aC|d
tert-butyl ester9(6 ﬁ ﬁL I anhbeit, oUzSI2DIVIF, an 3g ofN at 0C

added 3.1g of 60% Na several portions. The reactlon mxture vvas
stirred for 2 hoursgat room tenperature. The reaction xture was
concentrated to rermve excess Mel then diluted wth H2 The m xture was

di | uted wit rpd0gQstin d@fmﬁéﬁéﬂrgt @¢, abMCmﬁ:ng @ﬁHL)a%@OEréétéd @E@en’eféu hwipOmL of

Et OAc. The c¢o l glanl c layers were dried concentrat ed o g/l el d
23g of triethyimine (38mL, 277mmal), then slowly with methyich!oroformate (5.1mL,

:1- ( f» L I ;Jolr Oﬂﬁl‘tldml tAff;r plveing for)2 ﬁou(g@tsbmswmthtedowém@m §bitﬁtiﬁn|w£85d6@d<¥hd c acid
ert-pu ster
npt hyl py?/r oi Pfg‘&f Lvag%? ‘iﬁlrl"fb miny éﬁe VFPOFH?OI‘%I@‘IQ Eessfdrrg V@@c‘yfolg% i

EtOAc and washed with saturated ammonium chloride and water, dried (Na>S04) and

evaporated. Flash chromatography eluting with 70%. acetone/hexane afforded: the
desire product (11) as a white foam (17.5g, 92%)

Example 4
[00147] - idine-1,2-di i id 1-terf-
0 E 0 Ii!oc
' Bog,0, NaQOH N
HOJ\O T HOJK(J
. THE/H,0 ,
1 2

A round-bottom flask was charged with 20g of 4-hydroxy-pyrrolidine-2-carboxylic a cid
(1), 100mL THF, and 60mL H:O. To the reaction mixture was added 36 ml. of 20%
aqueous solution of NaOH and the mixture was cooled to 0°C. To the mixture was
added 40g of Boc;O (182mmol, 1.2 equiv.) and the resultant mixture was allowed to
warm to rcom temperature overnight. The reaction mixture was concentrated and
adjusted to pH 2 by the addition of approximately 45mL 4N HCl. The mixture was
extracted with 200mL EtCAC three times. The organic layer was washed with brine,
water, dried over MgSQ,, filtered, and concentrated to yield 4-hydroxy-pyrrolidine-1,2-
dicarboxylic acld 1-fert-butyl ester {(100% vield, 2).
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MeO---- / NO2 Pd(OF)2GH2Me0 NHz 7 A m xture of 23g of :
4- (3-fluoro-5-nitro-phenoxy)-2-nmet hoxynet hyl - pyrrol i di ne-1- carboxylic acid
tert-butyl ester (7), 100nmL MeOH and 2g of Pd(OH)2/C was stirred for 2
hours under a 50 psi hydrogen at nosphere. The m xture was filtered off

through a pa@00id8] di at 4a /GRS ) rkSlikiRR- 1- \ i 3
quantitative yield of 4-(3-am no-o5- aci d tert- utyl ester : H
[A-(4-Fli co ni tro- phPnoxy) pyrrolidin v(] methanol F HO HN ~ 'qt0 ~
NOz -66 To 2.0 g of Boc

4- (3-fluoro-5- n|tro phenoxy) th dro -pyrrolldlge | - carboxylic acid

tert-butyl ester (6) in & 10 nL of TFA. The
m xture was stirred for 0.5 h @ atthoomtenperatur nd then sol vents

were renoved in vacuo. The resul tc?*ﬁg resi due was di ssol ve#l in 50 nL of

Et OAc and washed with ag. Na@H (3 x 25 m-) and brine (25 nL). The organic
| ayer was t q over Na2SO4, filtered, and concentrated to give 1.29 .
g (90 % of 'FEO‘( -hq @Sh“ﬁﬁ@hm@éﬁw@n)&ﬁgw&:mﬂmmoquHﬁanmmoh;xasea

thick yel | owygd booldiccd? ety tio
[00155] 41 6'(4 Fluoro S ni , WSl G55 aifdo {F%&I&W %W%I”Eﬁf CLunsles o
F AN NO2 ToKogss) u'[hq)r@a@tjonlmlzg:rsgwgs stlrred at 0°C for 30 minutes and then it was allowed
[4-(3-fluor K t.h noI nZO of
anhydr ous dﬁgﬁrﬁﬁgﬁiﬁﬁﬁﬁp% Riiredot 3 Budichd DEIRGEE TR gk wes cooted
1, 1' - car bonydadin igi Q&zade3%mel 4-hgdroxgspyrtalidine i, zeumamoayucraro&d1aért-bagnéster (2?]
terrperature The reaction,.m xture diluted wt

it r']gglrn %F INQ% aﬁd&o We& OV\Fthﬁu'H Eef Qor?wgs ﬁ{ill’[?d rr?ch%ﬁ"? mo\c,%

nmL of dichl ororret ane an
n.). The or danite S@]}aentsalvasiddiom @f 25viet. ofNa@SMand’ 1 el 66K 8N ﬁ@ﬁﬁﬁ&@\@é@d

to e 1.8 el | solid. Puri atonoer
re58: ;/ed i nz'ﬁﬁ?g%d #9%& tg W OBal-Hﬁ’ir?’?'gatﬁk r?o'%'ﬁrl )°f145';/N%(HVdﬂ'@B m1xture was
pyrrol of 1, Z-mhoemmd 33 cmaowas tre THIFt 8ndb ekirabted™RaioR | aitHP 560 hAI FEPARNIPHOf

Formul a | followi ng the procedures illustrated in
Exanpl es 1 tg’%i’meﬁ'd organlc Ya&rersy were dnedgand cgncentrated to vield 4-hydroxy-2-

hydroxymethyl-pyrrolidine-1-carboxylic acid fert-butyl ester (3, 20% yield).

-[00149]

. . y Lester -

| Elioc . I?oc

N N
Ho/\</\l TBDMSC], imidazote, DMF __ TBDMSO/XJ
"'a*/OH ; ‘I/OH
3 .
4

A round-bottomed flask was charged with 29.3g of 4-hydroxy-2-hydroxymethyl-
pyrrolidine-1-carboxylic acid tert-butyl ester (3) in 270mL DMF and the solution cooled to
0°C. To the solution was added sequentially 23g of imidazole and 24.4g of TBDMSCI in
several portions. The reaction mixiure was allowed to warm up to room temperature
and stir for 2 hours. To the reaction mixture was added 500mL of saturated NH4Cl and
500ml EtCAc. The organic layer was removed and washed with 500mL saturated
NH.CI, dried over MgSQOy, filtered and concentrated, to afford 2~(fert-butyl-dimethyl-
silanyloxymethyl)-4-hydroxy-pyrrolidine-1-carboxylic  acid fert-butyl ester (4) in
quantitative yield.
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Wi th respect to Reaction Schenmes 1 to 5, the follow ng conpounds
corresponding to Fornula 5 were obtained: N2 N\ Rz X Formula 5
Rz 5.1 0 Fluorophenyl- 5.2 0 Chlorophenyl- 5.3 0 D fluorophenyl - g

4
Met hoxyphenyl - 5.5 - SO2- I\/Ethoxyphenyl 56 OCH2- I\/Ethoxypﬂenyl 7
P ) ] [ 1Y nﬂn

n

7 X

6
S
0
d

s of

Met hoxypheng 0159]$ 0 Qg o
For mAa | 157] Sim/larly, res | rat e .
Exanpl es 1 t to Reaction Schenmes | to 5, the follow ng
conpounds correspondl nggt® Fornmula 6 were obtained: R 0%0 I # RXNN
HH Formula 6 X R~ 6.01 0 Cyano Met hoxyphenyl °0
H 1 m dazol yl - % enyl  6s50¥nlronfbieaxNcar bon I sy 6.04 0
5- Ox0- 2, 5- di hydr o- phenyNaH DME M, _
0 NO,
4

To 33g of 2-(fert-butyi-dimethyl-silanyloxymethyl)-4-hydroxy-pyrrolidine-1 -carboxylic acid
fert-butyl ester (4) in 150mL anhydrous DMF under nitrogen at 0°C was added 4.8g of
80% NaH in portions. The above mixture was then added via cannula into 19.1g of 3,5-
difluoronitrobenzene in 50 mL DMF at 0°C. The temperature was kept below 10°C and
the mixture was stirred for one hour. To the reaction mixture at 0°C was added 400mL
saturated NH,CI and 400mL EtOAc. The organic layer was removed and the aqueous
layer was extracted with 400ml. EtOAc. The combined organic layers dried over
MgS30Q., filtered, and concentrated. The residue was purified by column chromatography
over silica with 1 EtOAC:10 hexane as the elute to yield 30g 2-(tert-butyl-dimethyl-
- silanyloxymethyl)-4-hydroxy-pyrrolidine-1-carboxylic acid fert-butyl éster (5) as a yellow

solid.
[060151]
1 i id ferit |
Boc

ll\l F ﬁoc F
TBDMSO/XJ-., | | HCl, MeOH |, O/\<J Q
ko, NO, 5 N o
6

To 30g of 2-(ted-butyt-dimethyl-siIanyloxymethyl)-4-(3—ﬂuoro-5-nitrb-phenoxy)-

pyrrolidine-1-carboxylic acid tert-butyl ester (5) in 240mL MeOH at 0°C was added

2.6mL of 1N HC, dropwise. The reaction mixture was warmed up fo room temperature

and stirred for an additional 4 hours. After cooling to 0°C , to the reaction mixiure was

added 5g of NaHCO; and the mixture was extracted with EtOAc. The combined organic

layers were dried over MgSQy, filtered and concentrated to afford 22.7g of 4-(3-fluoro-5-
~ nitro-phenoxy)-2-hydroxymethyi-pyrrolidine-1-carboxylic acid tert-butyl ester (6).
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[1, 2, 4] oxadi azol e-3-yl 6.05 O Et hoxycarbonyl Pyridinyl 6.06 0

Et hoxycar bonyl | soxazol-3-yl 6.07 O Methyl Pyridinyl 6.08 -So- Ntro
Met hoxyphenyl -68- 1 6.09 0 Fornyl Methoxyphenyl 6.10 O Fluoro
Fl uorophenyl 6.11 0 Pyridinyl Fluorophenyl 6.12 0 Ethynyl FIu
6.13 0 OxazdPOE2y| F| dEcopiieldydiiu y v y . :
Trifl uor ometd) 0 16 O Cyano Fluorophenyl . )
Pyrazi n-2-y[- Fl uor opheny 0 Et hoxycarbonyl Fluorophenyl Exanple 7
O har C. onpnunds of Fommula 1F[00158] Simlarly, by fqllow ng the
procedures illustratedin Exakples | to 4 and with r&?ﬁect 0 Reaction

Schenmes 1 to 5, I nmpounnsi,were obt ai d;N R2 \NN~ HH
Formrula | R RZ 7.01 3- Ni t P®IF5- (4- fl'\ﬂﬁf?op ngxy enyl 7.02

Pyridinyl 3-Nitro-5- pheno va 7.03 3-Fl uor o-5- hydr @xXyp b,

2- Met hyl - 3-chl orophenyl 7604 3, 5-Di chl or ophenyl 3-Hydroxyphenyl 7.05
Napht hyl - 3- Acetyl am nophenyl - 7.06 3- Hydroxyphenyl 2,5-Di fl uorophenyl
7.07 2- Met hoxy-5-chl orophenyl 3-Hydroxyphenyl 7 :

To 22.7g of 4—(3-ﬂuoro-5—nitro-phenoxy)-2-hydroxymethyl-pyrrolidiné—1-carboxyiic acid
fert-butyl ester (6), 250mL of anhydrous DMF, and 36.3g of Mel at 0°C was added 3.1g
of 60% NaH, in several portions. The reaction mixture was stirred for 2 hours at room

ophenyl

temperature. The reaction mixture was concentrated to remove excess Mel then diluted
with H:0. The mixture was diluted with 500mL of saturated NH4Cl and extracted 3 times
with 500mL of EtOAc. The combined organic layers were dried and concentratéd to
yield 23g of 4—(3—ﬂuoro-5-nitro-phenoxy)-2-methoxymethyl-pyrrolidine~1-carboxylic acid
tert-butyl ester (7).

- [00153] 4G, 4-(3-Amino-5-luoro- 5. ' overolidinest.
srhoxylic acid fert-bund
. Boc F
flsl I[30c: F
| | PA(OH),/C/H N
/\<;| (OH),/CTH, MeO/\<;l Q
ke; NH;
7
3

A mixture of 23g of 4~(3-ﬂuoro-5-nitro-phenoxy)~2-methoxymethyl—pyrrolidine-1-
carboxylic acid tert-butyl ester (7), 100mL MeOH and 2g of Pd{OH)./C was stirred for 2
hours under a 50 psi hydrogen atmosphere. The mixture was filtered off through a pad
of diatomaceous earth and concentrated to give a quantitative yield of 4-(3-amino-5-
ﬂuoro-phenoxy)-2-methoxymethyl—pyrro!idine—1-carboxylic acid tert-butyl ester (8).

[00154] 4H [4-( 3-Fluoro-5-nitro-phenaxy)-pyrealidin-2-yi-methanal
| F

HN
\O-:lelo N02

-B6 -

HO



7.08 3-Hydroxyphenyl 2-Chl oro-6-nethyl phenyl 7.09 2-Met hyl - 3-chl or ophenyl
3- Hydroxyphenyl 7.10 3-Chl orophenyl 3-Hydroxyphenyl -69- t 7.11

3- Hydr oxyphenyl 2, 3-Di chl orophenyl 7.12 3-Hydroxyphenyl

2- Met hyl - 5-fl uor ophenyi  7.13 3-Hydroxyphenyl 2, 3-Di net hyl hen%l i 7. 1§

3- Hydr oxyphenyh @-diba(BHiudre Syrinopivanoyy)-2-fydrsxanetphbysgigiienicarboxylic acl
3-Trifluoromet hyl phenyl . 7. 16 3-Hydrox t - Bf TRAOrHeh@Ryire 7. 17
3- Hydr oxy pFEhRytyls68() é} B’%"ﬁe‘?ﬁf&'ﬁ%ﬂgﬁ?ﬁng% %{dgl—gap)(ﬁ](iygLenyl ]

4- Car barm)é{,vglg g{m«héd folz OOnSrERtioemtehpélatioe ang tremsdolvenivreis rersovad iBVERRny |
7.20 3-Hydroxyphenyl 2-Trifluoronefh e 7 - :

Napht hyl 7 TR TesuHifgrieRigh® 8a§ |dlS§?'BQCEP%tﬂ%&‘?’éﬁ%ﬁ?ﬁ%‘%ﬂ@'ﬁ@; %cdh 3 z

3- Hydr oxyp ly 2% @539 TRE @R{RIY layerfnashthdn idyied oxgriveeB(l, filtered, an

3- I sopr opogggﬁl'e}ngy\d%#%(g%- 7 dro : Y

3- Hydr oxy plemgntratedi to gitferyd® . é’)épg{le)%fd i%@ﬁ‘?&ﬁ@?fx‘%&gﬁ%&ﬁéﬁ% |din§2.-¥lé- J
5- Py 0yl 5. 2 ichl QLADREIM o2 Bsddbsly OB MG rescion

2, - et hyl - 3- eny 3- Hydr oxypheny -fluorophenyl ~7.31

3- Hydr oxyphenyl_ 3-i 0 . ale ) Wdranibls i3
7.33 Napht rﬂ?ﬂ?l%l met hylsutt W nophehyl 7
3-net hyl sul f onyl am nophenyl 7@5 3- Hydr oxyp

enyl 2-cyano- 3-chl or ophenyl
7.37 3-Hydroxyphenyl

hl or o- 5- met hoxyphenyl 7. 39
oxyphenyl

7.36 3-Hydroxyphenyl 2-cyano- 3-{ret hyl phenyl
2- cyano- 3-fl uorophenyi 7. 38 53¢

3- Hydr oxyphenyl 3-nitro-naphtt-1-
5,6, 7, 8-tetrahydronapht h- 1-yl

r oxyphen

To a solution of 1.29 g of [4—(3-ﬂuoro-s-nitro-phenoxy)-pyrro!idin—2—yl]—methanol in 20 mL
of anhydrous dichloromethane was added in one porion 0.82 g of
1,1’-carbonyldiimidazole and the resultant mixture stirred at room temperature under N2
for 3 hours. The reaction mixture was diluted with 30 mL of dichioromethane and
washed with H-0 (2 x 25 mL}and brine (25 ml). The organic layer was dried over
Na.S0., filtered, and concentrated to give 1.82 g of a light vellow solid. Purification over
silica gel resulied in 0825 g of 6-(3-FIuoro—5-nitro—phenoxy)—tetrahydro-

pyrrolo[1,2-cloxazol-3-one as a white solid.

Example 5

[00156] Similarly, by following the procedures ilustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 {0 5, the following compounds corresponding to

Formula 5 were obtained:

NO2
_ ' N
= l /@\ 0
QX N/U\N/R2
H . H

Formuia 5
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| soqui noline-5-yl 7.42 4-Carbanoyl phenyl

2- met hyl - 3-chl or ophenyl -70 7.43 3-Hydroxyphenyl 2-chl oro-3-nethyl phenyl
7.44 6-nethyl -pyridin-3-yl 3-Fluoro-5-(6-o0xo0-piperidin-3 yloxy)-phenyl
7.45 6-net hyl - pyridi n- 3-yl 3-FIuoro-5-(2-oxo-piperidin 3- yloxy)-phenyl

7.41 3- Hydr oxyphenyl

7.46 6-nmet hyT-pyri di n- 3-yi 375 moro=5=t1(morpholztne—4
carbonyl)-piperidin-3-yl oxy]4phenyl 7.47 pyri Cﬁ: 3-yl
3- Fl uor o- 5¢ (6 0XO0- [ beri di n- 3¢yl oxy) - phenyl  7.]4; ol}&,{éggﬂyphenyl
3- ( Et hynyl J=5=(Pyridin=—3=—y)ox phery—Exanpl¢e 8 Q Conpounds of
Formul a | 00159] éuén larly, 9{/ f ol | owi ng t he pIQtdmmlmwl-l Ilustrdted in
Examples 1jto 4 andgawith respect to Reaction % to o,—uﬁfollow’ng
Conpounds H-F ncnnnr‘ll nr1 t 0o Cormila 8 Wwer e Obt a.l rllkgjéFoﬁbeRyl— O Rt O \ N) ~N \
HH Formja 8 RL.B4&R1.1 8 188.11 ~N M Me 8 MetNxPpHehyl- \ 8.3 H3C N
8.13 1 ~-WN 7T 5 F - E S #H 8 A —HC N0
I T58 80 T T Methoxyphenyl-
5.6 -OCH,- Methoxyphenyl-
5'? 0 Methoxyphenyl
5.8 o Cyariophenyt
5.9 0 Phenyi
Example 6
Qther Compounds of Farmula |
[00157) Similarly, by following the procedures illusirated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to
- Formula 6 were obtained:

g13
Q Q O
N 2
x X . N/u\N'/R
H R

Formula 6
x R1.3 _ RZ
6.01 0 Cyano Methoxypheny!
6.02 o 1H-imidazolyl- Methoxypheny!
6.03 0 Ethoxycarbonyl Methoxyphenyt
6.04 0] 5-0Oxo-2,5-dihydro- Methoxyphenyl
[1.2,4]oxadiazole-3-yl

6.05 0 Ethoxycarbonyt Pyridinyl

6.06 0 Ethoxycarbonyl isoxazol-3-yl
6.07 0 Methyl Pyridiny!

6.08 -80- Nitro Methoxyphenyl

-68 «




8.5 8.15

O- NONB8.9 fir"
Exanple 9 O her Conpounds of Formula |

Jam N, N)

8.6 's~J/-\N8.16 N 8.7 8.17 O HN
o~ 8.190-M 8.10 08.20 0 Me
[00160] Simlarly,

~N N 8.8 8.18
/INM E 8.21 0
by follow ng the

)V

procedures illustrated in Exanples 1 to 4 and wth respect to Reaction
Schenes 1rto—-5——the—+toH-ewng—econpopnds—correspondi-ngto—Formila-9 were
obtained: |-72 P ~J RO 1 ~NI \N'| FOFMi Formula 9 RMetaoxyplerydl
2- chl or ophenyl -g & met hogyphenyl "9.700 chior ophenyT -
3- hydr oxy+4-sul fnrmvl wﬁ‘ypnvl- 9..003 Iflu6mthv| pyridin- g quoro@eg){lhvl - phenyl
9.004 6-net hyl 6p1jir| di n Q-yl 2, 3- di peyigyl phenyl - 9. O(PFIuoropheny]
6- et hyl - pyrTdi =yt - Tethyt=38=mmethoxy-phenyt=—9-90¢
6- met hyl - pyri didr'lllr -yl -{ 3- et hyl - 2- rreftemf@ phenyl - 9. 00%“0"0‘3“6"3/]
6- met hyl - pyri d|61#33 yI 8- et hyl - 2- chogsi-REeNy! - 9. 008 Fuoropheny!
6- met hyl - py++eit-nA—3—y—2—chl-or6—6-—+rpthoxy—phenyt

6.14 0 Thlazot~2-yl Fluorophenyt

6.15 o] Trifluoromethyl Fluorophenyl

6.16 O Cyano Fluoropheny]

6.17 O Pyrazin-2-yl Fluorophenyl

6.18 0 Ethoxycarbonyl Fiuorophenyl

Example 7
Qther Compounds of Formula |
[00158] Similarly, by following the procedures illustrated in Examples 1 to 4 and

with respect fo Reaction Schemes 1 fo 5, the following compounds were obtained:

0
R’ )-l\ R?
Sy N
H H

Formula |
R’ R’
7.01 Pyridinyl 3-Nitro-5-(4-fluorophenoxy)-
phenyl :
7.02 Pyridinyl 3-Nitro-5-phenoxy-phenyl
7.03 3-Fluoro-5-hydroxyphenyl 2-Methyl-3-chlarophenyl
7.04 3,5-Dichioropheny! 3-Hydroxyphenyl
7.05 Naphthyl- 3-Acetylaminophenyl-
7.08 3-Hydroxyphenyl 2,5-Difluorophenyl
7.07 2-Methoxy-5-chlorophenyl 3-Hydroxyphenyl
7.08 3-Hydroxyphenyl 2-Chloro-6-methylphenyl
7.09 2-Methyl-3-chlorophenyl 3-Hydroxyphenyl
7.10 3-Chiorophenyl 3-Hydroxyphenyl
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9. 009 3-hydroxyphenyl - Phenyl 9.010 3-hydroxyphenyl - 2-chl orophenyl- 9.011
3- hydr oxyphenyl - 2-fl uorophenyl - 9.012 3-hydroxyphenyl - 2-nmet hoxyphenyl -

9. 013 3- hydroxyphenyl - 3-fl uorophenyl - 9.014 3-hydroxyphenyl -

4-f| uorophenyl - 9.015 3-hydroxypheny| 4-nethy|pheny| 9. 016 Pyridinyl-

2- chi orophenpyl - 9.70147 6-nefh 13-yI=2¢ (04 uﬁ. 906438
3- hydl' oXy- 4irret lly hCm:I ’) r‘hl nlybﬁ%’l nvI 9.019 éﬁigﬁtﬂ Hyior Ophenyl
9.020 3-flupr opherTyf 2- ch §ﬂ‘bfpirm<wlheny9 021 3- Al rl‘ﬂéthj(l@ﬂ%r@ﬁl%‘
2- chl or ophepyl - 9.70¢2 5- Hy (g ?ﬁ%mg¥lIUIr-o y+—2—¢hi-erephenyl - 9. 023
6-trifluoropethyl-pyridin-By %I?'ﬁné’ ophenyl - 6 ?:oam&gh%mb(yphenyl
3- chl or ophehyl -~ 9.7015 3- ac=3¢ﬁMﬂﬂ§ﬂﬁi | 3- met hox)
3- acet oxyphgnyt—= 4 léetnuxy 9—62/-3 h\'dm Vn n’{,'|5_a’§'ﬂé@1?{’é’!<vphenyl
~73 1 9.028.3- hydroxypheny] 3 ibﬁﬁ%ﬂﬁﬁ%Vbheny| 329m3maﬂmw“mxﬁhﬂnyl
2, 6-di chi orphenyl7-169. 030 [33 -afoszgaa@a nyT-—2,6-fhtH TBphenyhhen
3. acet oxyp ) -ﬁ% g'? hydr oxy ﬁ@ﬁ@ﬁgﬁﬁmyﬁp@ﬂa%henyl
9.033 3-acdtoxyphérdyl - 2- I-Mrphmnehyl 9.034 3- hsmhwfwtmaﬂﬁknghenl
2- et hyl phenyl- 97085 3- acjeg gé{ gﬁgﬂ%hl 2 S arne hGX‘ phonyl— S0
3- hydr oxypheny ;ag-di mty Ylg_037_pyr | #iGteayiohesyi or ophenyl -
9.038 6-etHyl - pyridPn- 3-yl| SHpdtbry-5emydhend. 0302 FIdhRl 3% o
2- met hyl phenyT = 97 9§06-Trg f-eH 92 8kcichl ”?”dm‘owéﬂe%g 041
6- et hyl - p di n. 3 v 2.3 m%ycﬂﬁm B\‘iyl -Tnﬂuoromethoxyphenyl

7.21 3-Hydroxyphenyt 1 Naphthyt - '

7.22 3-Hydroxyphenyi 3,5-Bis-Trifluoromethyiphenyi

7.23 3-Hydroxyphenyl 2-Fluoro-3-chlorophenyl

7.24 3-Hydroxyphenyl 3-Isopropoxyphenyi

7.25 3-Hydroxyphenyl 3-isopropylphenyl

7.26 ‘344ydnoxypheny{ 3-nitrophenyl

7.27 3-Hydroxypheny! 3-bromophenyi

7.28 3-Hydrgxyphenyl ' 3,5-dichloropheny

7.29 3-Hydroxyphenyl 2,-methyi-3-bromophenyl

7.30 3-Hydroxyphenyl 3-fluorophenyl

7.31 3-Hydro.xyphenyl 3-iodophenyl

7.32 _3—Hydroxyphenyl 2-methyl-3-cyanopheny!

7.33 Naphthyl 3—methy!suIfonylaminophenyl

7.34 2-methyl-3-chloro 3-methy|sulfonylaminophenyl |

7.35 3-Hydroxyphenyl 2-cyano-3-chlorophenyl

7.36 3-Hydroxypheny! | 2-cyano-3-methylphenyt

7.37 S-Hy{:froxyphenyl 2-cyano-3-fiuorophenyl

7.38 3-Hydroxypheny! 2-chloro-8-methoxyphenyi

7.39 3-Hydroxyphenyl 3-nitro-naphth-1-y(

7.40 3-Hyd rpxyphenyi 5,6,7,8-tetrahydronaphth-1 -yl

7.41 3-Hydroxyphenyt Isoquinoline-5-yi

7.42 4~Carbarmoyiphenyi 2-methyl-3-chlorophenyl
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9. 042 3-hydroxy-4-chl orophenyl -
6- met hoxy-

2- chi or op

3- acet oxyphenyl -

4- cyanoph

9. 050 6- Wethyl
2, 5-di net |

6-nethy|

2, 4-di chl
3- hydr oxy
2, 5-di net
3- acet oxy
2, 6-di net

3- hydr oxy}

2, 4-di chl
3- acet oxy
2,5-dichi
9. 068 6-
6- met hyl -
2- chl or o-
9.072 3-
2,6-difl
3- acet oxy

pyridin-3-yl
henyl -

anvl 2-chior ap

2-
9. 045 6- et hoxy- pyridin- 3-yl

Pyri din- 9. 047 3-hydroxypheny|-

chl or ophenyl -
4-vyl

@yBi di n- 3

L?-IHygroxy[dlewt hy| phenyl

2- chl or ophenyl -
9. 044 6- car bantyl
2- met hoxyphenyl -

9. 043
-pyridin-3-vyi
9. 046
Pyri di n-4-yl

2—®!mﬁ-reethripmnyl pyri di n]

pyridi n: § yl 2
orophenyl 9 05

S VR - 9.

9. 0%
5 6- et hyl -

R TN 1 "

Iylon)Ephéhplhl or ophenyl

'JIICII_y'I L, "f UI
hylpheﬁfﬁ 9. 058
phenyl -

pheny 7462, 3 di
or ophenyl - 9. 06
henyl- 2 5-dic

, 6-di net hyl phenyl

pyr|d|n 3- )
RIS U A S

-74 9 060

cﬁ'lnﬁﬂﬂaﬂrﬁéﬁg in-3-¥h. 063 3-
1 . 3-hydroxy- phenyl -
| or ophenyl - 9 066 3-

, fjro_kw)d&@w phenyl -

ICII I

iRAriding3p59

3T

Sdde R prif dmprpholine-4-
%ﬁl‘ﬂboﬂ{}faihgﬁ@ﬁ RE NN T-pler]

net hyl

or ophedlf- 9. 06

vridin-3-vl 2,

-pyridin-3}

7pBidingdybxy- 4- chl or o- |
yl 2-chl oro-6-fl uoro-
5-di f | uorophenyl - 9. 07

Bd’dWre—Sz(fi@))m-mmrMm@-henyl

§eDind, o

¥eyphenyl -

UI

9. 048

3-y|

P53
9. 056

6-f | uordsphenyl

i

ubr ophenyl -

et oxyphenyl -
9. 07

2

L MBthaXIpranyty dr oxy- pher
6-di fl uor ophenyl - 9.

ljbl-(E’[?‘@/ﬂVmEQPW‘ICﬁﬁ-BLMOR}G- phé
)7% hydroxy phenyl -

2yl -

4 6- et hyl - pyri di n- 3-)

thoxyphenyl 9. 075

phenyl -

[00159]

2- et hoxyphenyl -

Example 8

Formula 8 were obtained:

Similarly, by following the procedures illustrated in Examples 1 1o 4 and
~ with respect to Reaction S chemes 1 to 5, the following compounds corresponding to

F
ﬁi [ ]
o VN
H H
Formuia 8
R'I.'l R‘H
8.1 8.11 3¢ o
N
NLEO MJF{C:EF%ﬁe
H_) |
8.2 f—CN) 8.12 < > .
W N/ T \
8.3 He& /=N 8.13 /_@_F
iy \_/ _g
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9.076 3-hydro
2- chl or opheny
3- hydr oxy- phe
2-trifluorome
9.082 3-aceto

xy- phenyl - 2-
t- 9.078 6-nme
nyl - 2-isopro
t hyi phenyl - 9

et hoxyphenyl -
t hoxycar bonyi - pyri di n- 3-vyi

poxyphenyl - 9. 080 6-net hyl -
. 081 3-acet oxyphenyl -

9. 077 6-cyano-pyridin-3-yl
2- chl or ophenyl -

pyri di n- 3-vyl

9.079

2-trifluoronethyi phenyl -

yphenyl-2-

2-trifluoromethyl phenyl- 9

9. 085 6-net hy

2-trifl uoronet

2-chl or opheny
6-acetyl - pyri
2- chl or opheny
3- hydr oxy- phe
2, 6- di net hoxy
3- acet oxyphen
2, 3-met hyl ene
9. 098 3-hydro
2- met hyl - 3- e
©9.101 3-hydro

2- br onophenyl |

3- hydr oxy- phe
2- chl or opheny
3- hydr oxy- phe
2- cyanophenyl

-pyridin-3-y
hoxyphenyl -
9. 088 3-hy

I T Oor orsINTO ypﬁené/l'm 908§
1 084C dr gxy- phenyl'- 2-tr
i 2 th henyl - 9. 086 6-
9. 087 3-hydroxynet hyl -4-f|
oxy-4-fl uoraphenyl - 2-chl

3 3-Nyaroxy=
i f1 uor omet=pox

methy=Hyri di
orephenyt -
oroph I

9

henyl -

yphenyl -
n- 3-yl

D89

i n-3-86 2-ch
9.091 3-ac
nyl - 3, 4-dich
bhenyl - 9. 094
yl - 2, 3-nmet hy

I
6
I

orophenyl\- 9./090 68.44- hydr
atgxyphen 0 3, 4-di chi or oph
orophenyl - 9.{093 3- acet oxy
3- hyady oxy- phegnyl - 2, 6-di ne
| enedi oxyphenyl - 9. 096 3- hy
q

oxyet hyl -pyI
.09

enyl - 75 5

phenyt—=N
thq phenyl -
dr oxy enyl -

di n- 3-yl

O

. 095

Hi oxypsegny! -
Xy- phenyl -
hoxyphenyl -

ky- 6- met hyl ph
9.103 3-hyd

2-¢

9. D97 S=gcet@xyphenykg 2-ch

Bl or -6-Ne£%cxypheny|- 9. C
9. 100 3=hydroxy- phenyl - 2-r1
enyl - 2-chl orophenyl 9.102
oxy- phenyl - 3, 5-di net hoxypg

| or o- 6=@et’hox
99 3-acetloxyp
et hyl ~3¢fefho

3-% t oXyphen
henyl . 104

yphenyl -
henyl -
Kyphenyl -
yl-

[yT - 25 BT ONDP
9.106 3-hy
nyl - 2-met hox
9.109 3-acet

nenyl - 9. {05 H-acertam do-p
jroxy-phe;yky

2-nmet hyl - 3-c¢
y - S | phenyl - 9.108 3-h
pxyphenyl - 2, %

- di met hoxyphsg

T arn-3-V1

| or oph -9

ydroxy-gﬂgpyl-

107

8.8

8.18

o
X~o

e

8.9

8.19

O B
)\\/O“Me

1=

8.10

8.20

8.21

[00160]

Example 9
Other Compounds of Formula |

Similarly, by following the procedures illustrated in Examples 1 to 4-and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Formula 9 were obtained:

-T2 -



9. 110 3-hydroxy- phenyl -
2- phenoxyphenyl -
-pyridin-3-yl

6- et hyl

2- phenoxyphenyl -
9. 116 3- hydroxy-4-fl uorophenyl -

3- hydroxy-4-fl
3- hydr oxy- 4-fl
3- hydr oxy-4-f|
3- hydr oxy-4-f|

2-fl uor o- 3- hydr oxyphenyl -

2- chl or ophenyl

2, 5- di net hoxyphenyl - 9.111'3-hydroxy-phenyl-

9.112 3-fluoro-5-hydroxyphenyl - 2-chi orophenyl- 9.113
2, 5- di met hoxyphenyl - 9.114 6-net hyl - pyri di n- 3-yl
9. 115 3- hydroxy-4-fluorophenyl - 2-chl oro-6-nmet hoxyphenyl -
2-net hyl - 3-chl orophenyl - 9. 117
uor ophenyl - 2-net hoxy- 3- ngt hyl phenyl - 9. 118
uor ophenyl - 2-neth I- ne hoxyphenyl g 119
uor ophenyl - 2, 3-di 120
uor ophenyl - 2,6-dinet Iphen r//g\ii//
2- chl or ophenyl 122 6- hydroxynethyl pyridin-3-yl
9.123 6-net hyl -pyridin- Sthn&aghloro 6- met hoxyphenyl - -76

9. 124 6- et hyl—py+i-eiar3—H—2—methyl-3-chlorophenyl - 9 125
6- met hyl - pyri di n- 3-yl DRrrethoxy 3- nethylphenyl 9. iR 6- nethyl pyr|d|n 3 y
S AT gl T P S e
3- hydr oxy- 4- an1n8§9¢fo1?mphgnwmnwz chlorophenyl 9| &3@ﬁ%xﬁﬂkﬂﬂ%M@h3ﬁth~
2- chl or opheny=—g 31T ‘Be h 3=y t—2=benrzy henyl—9-132
6- net hyl - pyri o331 ?? ﬁgpwﬁﬁ ﬁé@hyISU|fanyl)ph%ﬁ©ﬁ*
SR A O LA i LT ROy %%Ff_“y' phenyt
2- benzyl oxyph:;llyl?'bg. I aé‘é‘% 3@“ Bﬁ’é;;r I f-'rhvetﬁyl-?,-metlhoxy-;l)henyl-
2- (L1111 Uor onet B | Sevghapee o137 31707 OB Freny
3-hydroxy-phe1y|go%zcyc¢8EWB®9Wﬁ@?ﬁﬂ&y phenyl 9. 14@f®ﬂ@mﬁﬁmwmp@mewm—
2-EyC) oo o e ST DR BBy o YT Y O I X hen
2-chl or opheny| 994 3-%@ﬂ$0m@h¢%ﬁ9thylcarbanoyl premsryl 2- chl or ophenyl -

9.010 3-hydroxyphenyl- 2-chlorophenyl-

9.011 3-hydroxyphenyl- 2-ﬂuorophenyl- \

9.012 3-hydroxyphenyl- 2-methoxyphenyl-

9.013 | 3-hydroxyphenyl- 3-fluorophenyl-

9.014 3-hydroxyphenyl- 4-fluorophenyi-

9.015 3-hydroxyphenyl- 4-methyiphenyl-

9.016 Pyridinyl- 2-chloraphenyl-

9.017 6-methyl-pyridin-3-yl- 2-chiorophenyl-

9.018 | 3- hydroxy-4—methyl—phenyl- 2-chlorophenyl-

9.019 Phenyl 2-chlorophenyl-

9.020 3-fluorophenyl- 2-chlorophenyl-

9.021 3-Aminosulfonyiphenyl- 2-chiorophenyl-

9.022 | 5-Hydroxy-pyridin-3-yl 2-chloropheny!-

9.023 | 6-trifluoromethyl-pyridin-a-yL- 2-chiorophenyl-

9.024 | 3-acetoxyphenyl- 3-chlorophenyi-

9.025 | 3-acetoxyphenyl- 3-methoxyphenyi-

9.026 3-acetoxyphenyl- 4-methoxyphenyl-

9.027 3-hydroxyphenyi- 3-methoxyphenyl-
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2-
2

144 3- hydr oxy- 4-di net hyl car banoyl
hydr oxy- phenyl -
2- met hyl pr opoxy) - phenyi -
met hyl pr opox
2-trifl dor

$heb

2-(2-

he
0X

- phenyl
nmet hyl pr opoxy) - phenyl -
9. 147 6-net hyl - pyri di n-

2- chi or ophenyl
9. 146 3-acet oxyphenyl -

9. 145

3-vyl

3--hydr oxy-phenyl -
%‘hﬂﬁ@ﬁ@heﬂﬂ 149 3-acet oxyph

e4°rmethoxyphenyl-

2,
2,2,

2-triflyorgeshoxy: -a&

Hor oet hny\/

%&ﬁ%’e“% 150 6-methyt—=

151 3-hydroxy- 4

@@.{'}eﬁﬂhyl phenyl -

orophenyl

(
(
(
(
(
c
(

9.98% 6-

(&hy'djobwkgmnhyl) pyrl di n- 3-

12 é’—tifdﬁld?é{ﬂ\%ﬁ?lﬂyl 9.153

2,
hi
Met hoxycar b

hyl - pyri din

ny%gﬁt g

ol nha
L €t otOpnRenr

9 155 1 Hinds

T bt

beh@'DPhede“chl or ophenyl

met
7 9.156 3-ac

9.
3-
2-
2-
2-
2-
2-
2-
6-
6-
-7
1H

bt ok 93zhernyd

oO_41L O D

~3-yl9.157 3-Hyd

-
fxd%h'bw 2-br nm‘\phpn

“ UIGVU nhnnul

&'ﬁé‘%’EB&& nol i n-3-yl

| ndol - 3-yl
2- chl or ophenyl

WL

1 Faei0BhenAviazol - 2-yl 2- chi

omiethyigheng- 161

2-met hyl -pyrid
6- (5- Oxo0-4, 5-d

neg.da40X
h\lrlr O- r

1T Or ophenyt=—9.1%
zol - 2-chl oropher

1R

Frmethyiphepy-

5- Met hyl - [ 1, 2,

a O%(%I a¢

@Fm&wbh@ybhi orophenyl Exar

I, 3-diethdiBherfyRMmnundc

rnnnﬂnrnc |||Her

nff Formula I
Exanples | to
ol I owi ng conp
Rz.1 H H For
10. 01 3- hydr ox

U L j ,:>I3
4 ggg Wi t
oluncﬂsﬂﬁ‘(?forr

phényl -

S)dg é%% yrol orrowRg—tnhRe—§

LI\ A A>3

r@ﬁ gimpeshaxyphenyi-f

Reacti on Schen
Eypdindi-ylg to Fornmula 10 we
Br WWFHQ')?’ryﬁhenyl-

10. 02 3

@gﬁﬁ@h ORa RIN

\/I rnxvnhpnvl

Ryfehlqmpfmmhyl H

2- et hyl - phenyl

- 9.039 6-methyl-pyridin-3-yl 2-methylphenyl-
9.040 6-methyl-pyridin-3-yl 2,8-dichlorophenyl-
9.041 6-methyl-pyridin-3-y 2,3-dimethoxyphenyl-
9.042 3-hydroxy-4-chlerophenyl- 2-chlorophenyl-
9.043 6-methoxy-pyridin-3-yl 2-chlorophenyi-
9.044 6—carbam6y|~pyridiﬁ~3~yi 2-chlorophenyl-
8.045 6-methoxy-pyridin-3-yl 2-methoxyphenyl-
9.046 3-acetoxyphenyl- Pyridin-4-yl
9.047 3-hydroxyphenyl- Pyridin-4-yl
9.048 4-cyanophenyl- 2-chlorophenyl-
9.049 | 4-carbamoylphenyl- 2-chlorophenyl-
9.050 6-methyl-pyridin-3-yi 2,4-dimethyiphenyl-
9.051 | 6-methyl-pyridin-3-yl 2,5-dimethylphenyl-
9.052 6-methyl-pyridin-3-y] 2,6-dimethyiphenyl-
9.053 6-methyl-pyridin-3-yl 2,3-dichlorophenyi-
9.054 | 6-methyl-pyridin-3-yl 2,4-dichloraphenyl-
9.055 6-methyl-pyridin-3-yl 2,5-dichlorophenyi-
9.056 3-hydroxy-phenyl- 2, 4-dimethylphenyl-
9.057 J-acetoxyphenyl- 2,5-dimethylphenyl-
9.058 3-hydroxy-phenyl- 2,5-dimethylphenyl~
9.059 3-acetoxyphenyl-

2,6-dimethylphenyl-
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10. 03 3- hydr oxyphenyl - H 3-chl or o- phenyl - 10. 04 3- hydroxy-phenyl - H
3- net hoxy- phenyl - 10. 05 3-hydroxy- phenyl - H 3-net hyl - phenyl - 10. 06
3- hydr oxyphenyl - H 4- hydroxyphenyl - 10. 07 3-hydroxyphenyl - H
4-f| uorophenyl - 10. 08 3 hydr oxyphenyl H 3- et hoxy phenyl 10 09
3- hydroxypheny' —tt=A=n et —F8—+—4+6—16—3-h ||yu T
2- chl or ophenyli- 98697 ps %9’ W&%WB’MI Met hyl Pheny] égfﬁiﬁﬁgwéhw&r oxyphenyl
Met hyl 4-chl offopbesy! | 3Qcd@xmnd nﬂr oxyphenyl Met hylgé.dﬁ&m&élg@hgpw 10. 14
3- hydr oxyphen) L A pet-hoxy nn\ll 10.-15.3-hv r_axu/nhp;\\/ nnyL
10. 16 3- hydr o) ypﬁ@ﬁ%l ﬁ3i‘¥§‘}ﬁ>|x!rp gnyl  10.17 3- hyld.3:djhirsepherys-
4- met hoxyphenyT gFg - enyr H Z-methyT pneRy,
3- hydr oxyphenyl J\/Et?‘l a%é%& %?ﬂenvl 10,20 3-hy g)ff\'/co %'Ple?‘ﬂff
2- hydr oxyphenyl - 9064 21 3-h|_y§tmhxpply¢riy®nyl H 3 hydr oxyphé{ﬂ;dhlordﬂ:ét‘@l-
3- hydroxyphen) ||yJ O et 10—-23—3=Acet-oxy 1)
2- chl or obenzyll - ‘é g‘:} ‘13 K%#‘)’Wéﬂ\gn Met hyl 2-chl. o‘?g -25
3- Acet oxyphenyl - 9lbs@- Bmy@@gﬂgué nyl- 10 26 3-hydr oxyp@gr@y&h;dﬁoa—‘&m or obenzyl -
10. 27 6- et hy| p_\_l]rl -3~ Mot hvul 2 chl ar nhnn7\l| 10.28 (\lpl nhgvul - J\/h_f_hAl
3-hydroxyphenyl 9987 29| Sj¥donetehloraphemirdr o oxyphe%rw 6-dignlcgophenyl-
Tet r ahydr o- pyfanyglsg H T0. 3T pyridi i N
3-(1- Acetyl - pijperidin- ineq \/éym'?@&mn phenyl 10 gsﬁ’lgw g Jal%yﬁhenyl
pyridin-3-yl Mt AP 3- QW@I-pVﬁqm-ﬁaﬂl di n-3- yl oxy)2, B-diﬂt.lmmnhepylenyl 10. 33
6-ethyl 9.070 3-acetoxyphenyl- 2-chloro-6-fluoro-phenyi-
9.071 | 3-hydroxy-phenyl- 2-chloro-6-fluoro-phenyl-
9.072 3-acetoxyphenyl- 2,6-difluorophenyl-
9.073 | 3-hydroxy-phenyl- 2,6-diflucropheny}-
9.074 B-methyl-pyridin-3-y! 2-ethoxyphenyl-
9.075 3-acetoxyphenyl- 2¥ethoxyphenyl-
8.076 3-hydroxy-phenyl- 2-ethoxyphenyl-
0.077 6-cyano-pyridin-3-yl 2-chlorophenyi-
9.078 6-methoxycarbonyi-pyridin-3-yi 2-chlorophenyl-
9.079 3-hydroxy-phenyl— 2-isopropoxyphenyl-
9.080 6-methyl-pyridin-3-yl 2-trifluoromethylphenyl-
9.081 | 3-acetoxyphenyl- 2-trifluoromethylphenyl-
9.082 | 3-acetoxyphenyl- 2-trifluoromethoxyphenyi-
'9.083 3-hydroxy-phenyl- 2-trifluoromethylphenyl-
9.084 3-hydroxy-phenyi- 2-trifluoromethoxyphenyl-
9.085 | 6-methyl-pyridin-3-y! 2-methoxyphenyl-
9.086 6-methyl-pyridin-3-yl 2-trifluoromethoxyphenyl-
9.087 3-hydroxymethyl-4-fluorophenyl- 2-chiorophenyl-
9.088 3-hydroxy-4-fiuorophenyi- 2-chlorophenyl-
9.089 G-acetyl-pyridin-3-yi 2-chlorophenyl-
9.090 6-(1-hydroxyethyl}-pyridin-3-yl 2-ch!drophenyl-
9.091 ° | 3-acetoxyphenyl- 3,4-dichlorophenyl-
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10. 34

pyridin-3-yl H 3-(1-Acetyl-piperidin-3- yloxy)-5-fluoro-phenyl
6- met hyl - pyridin-3-yl H 3-Fluoro-5-(21-fornmyl piperidin-3-yloxy)-phenyl -
10. 35 6-Et hynyl - pyridin-3-yl H 3-(1-Acetyl -piperidin-3-
yl oxy) - 5-fl uoro-phenyl -79 10.36 6-nethyl - pyr| dlﬂl’l 3- y) H
e L T P groohaas
3- Fl uor o- 5- (pyr i di0833- | B-dostagpiednyll- y | XLSf?f.) phe“!'ﬁ—éi%eﬁ%xyphen I-
3 bor o- 5. (pyjr1 BURLS) | AUSBYIRIPIA 1y py 201 o-4-y{ 2ola oyt Exanpl o
11 e Conpiovadosol | By 01521 S T S LGOI
Schenmes | to §, CH&fo Bd\bﬁdm}ymbﬁm-unds cor r espond ﬁg&-methylanemukWhéﬂyIMBr e
CC)|l2|t3aI|\|nefjf[ \ FN T 1' ’?é!!)%? A S%C)ethyﬂ:he!é%vl?.‘?, ?NN N—H™H 2-c?1|oro-6 methoxyphenyl-
9.008 3-hydroxy-phenyi- 2-chloro-6-methoxyphenyl-
9.009 3-acetoxyphenyi- 2-methyl-3-methoxyphenyl-
2.100 3-hydroxy-phenyi- 2-methyl-3-methoxyphenyl-
9.101 | 3-hydroxy-6-methylphenyi- 2-chlorophenyi-
9102 | 3-acetoxyphenyl- 2-bromophenyl-
9.103 3-hydroxy-phenyl- 3,5-dimethoxyphenyi-
9.104 3-hydroxy-phenyl- 2-bromophenyl-
9.105 | 5-acetamido-pyridin-3-y! 2-chlorophenyi-
9.106 | 3-hydroxy-phenyl- 2-methyl-3-chlorophenyl-
9.107 3-hydroxy-phenyl- 2-methoxy-3-methylpheny!-
9.108 3-hydroxy-phenyl- 2-cyanophenyl-
9.109 3-acetoxyphenyi- 2,5-dimethoxyphenyl—
9.110 | 3-hydroxy-phenyi- 2,5-dimsthoxyphenyl-
9.1 3-hydroxy-phenyl- 2-phenoxyphenyl-
9112 | 3-fluoro-5-hydroxyphenyl- 2-chiorophenyl-
9.113 6-methyl-pyridin-3-yl 2,5-dimethoxyphenyi- |
9.114 | B-methyi-pyridin-3-y! 2-phenoxyphenyl-
9.1156 3-hydroxy-4-fluorophenyl- 2-chloro-6-methoxyphenyl-
9.116 3-hydroxy-4-fluorophenyl- 2-methyl-3-chiorophenyl-
9.117 3-hydroxy-4-fiuorophenyl- 2-methoxy-3-methyiphenyl-
9.118 3-hydroxy-4-fluorophenyl- 2-methyl-3-methoxyphenyl-
2.118 3-hydroxy-4-fluorophenyl- 2,3-dimethylphenyl-
9.120 3-hydroxy-4-fluorophenyi- 2,6-dimethylphenyl-
9.121 2-fluoro-3-hydroxyphenyl- 2-chlorophenyl-
9.122 6-hydroxymethyl-pyridin-3-yl 2-chlorophenyl-
9.123 6-methyl-pyridin-3-y! 2-chloro-8-methoxyphenyl- -
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M N t

g NNH11.4 F g/ M -~0NO 11.5 +& M ~-NN\H Exanple 12 O her

Comni mds of Fornula-1 [001631 Simlarly, by follow ng the procedures

illustrated in Exanpl es |

to 4 and wth respect t

0 Reaction Schenes 1 to

5, the foll ow ng clorrpounds were obtained: 10l R x R2 HH Fornula I R
E. 31|2'néaln? g?/'l $1% o1 ﬁ Pb’i'%ﬁ';ré;yl 1%2'42| In;;ﬁnf E—meth—yl-?:-chiororjhenyl-: |
A B e R L
2- Met hyl - 3- hy:i_rq?d/%ﬁpe ﬁmemﬂayridmdaml yl 3- Hydr ox\B-shethokretmétyiphenyl2. 9
Ilngag i ¥|et rpiallhn(}%'?)!%/?I fﬁ‘ﬁeﬁ{'yﬂmd“ ﬁ%’kal ene-1-yl 12. dimey Y{pflerw
2 Py vy 5 1] VD BB Te1 0 dipay ory e
I ndan-1-yl  Phenyi- 282 1 - isier-4-ainosufanylghenybheny || 2-chiorophenyl-
9.130 3-methoxyphenyl- 2-chiorophenyl-
9.131 | 6—methyl-pyridin—3-yl 2-benzyloxyphenyl-
9.132 6-methyl-pyridin-3-yl 2-(trifluoromethylsuifanyl)phenyl-
9.133 3-acetoxyphenyl- 2-benzyloxyphenyl-
9.134 3-acetoxyphenyl- 2-(trifluoromethylsulfanyl)phenyl-
9.135 | 3-hydroxy-phenyl- | 2-benzytoxyphenyl-
0.136 3-hydroxy-phenyi- 2-(trifluo'romethylsulfanyl)pheny[-
9.137 | 3-hydroxy-4-acetyl-phenyl- 2~chio}ophenyi—
9.138 3-hydroxy-phenyi- 2-ethyiphenyl-
9.139 | 3-hydroxy-phenyl- 2-cyclopropylmethoxy-phenyi-
9.140 3-acetoxyphenyi- 2-cychpropylmethoxy-phenyl—
9.141 6-methyl-pyridin-3-yl 2~cyclopropylmethoxy-phenyl-
9.142 | 3-hydroxy-4-carbamoyl-phenyl- 2-chlorophenyl-
9.143 3-hydroxy-4-methylcarbamoyl-phenyl 2-chlorophenyl-
9.144 3—hydroxy-4—diméthylcarbamoyl-phenyl 2-chlorophenyl;
9.145 3-hydroxy-phenyl- 2—(2-methyipropoxy)—p.henyi- :
9.146 3-acetoxyphenyl- 2-(2-methylpropoxy)-phenyl-
9.147 6-methyl-pyridin-3-yl 2-(2-methylpropoxy}-phenyi-
9.148 3-hydroxy-phenyl- 2-(2,2,2-iriffuoroethoxy)-phenyl-
9.148 3-acetoxyphenyl- 2-(2,2,2-irifluoroethoxy)-phenyl-
9.150 | 6-methyl-pyridin-3-yi 2-(2,2,2-trifluoroethoxy)-phenyl-
9.151 3-hydroxy-4-methoxycarbonyl-phenyl- | 2-chlorophenyl- '
9.152 | 6-(2-hydroxyethy!)-pyridin-3-yi 2-chlorophenyi-
9.153 6-(Methoxycarbonylmethyl}-pyridin-3-yi | 2-chiorophenyl-
9.154 6-methyl-pyridin-3-yl 1H-Indol-3-yl
9.155 1H-indazol-6-yl 2-chiorophenyl- -
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12. 18 | ndan- 1-yl

3- Hydr oxy- 4- net hyl phenyl -

3- Car boxyphenyl - 12. 22

4- Met hoxycar bonyl phenyl -
12. 20 I ndan-1-yl

| ndan- 1-yl

1,2, 3,4-Tetrahydro- 3- Hydroxy 4- met hyI phenyl

12. 19 | ndan- 1-vyi

Met hyl pyri di nyl
3- Met hoxy- 4- chl or ophenyl -
napht hal ene- 1-yl

12. 21 I ndan-1-yl
12. 23
12. 24

Indanlyl 3- AT oyt ptret WL 25— ndan—t—y -

3- (Met hyi ani ncsuIéU%ﬁyl m@wg@)’za | ndan- 1-yl Pyi ilHi'Aga-31d. 27 | ndan- 1- yl
6- cyano- pyri difn- 8% ZL%, T Tetrahydro- 3- [ met noxypneny|
napht hal ene- 1 1220 @803({%5%!)% chloro-4- h\ldrn-uvﬂhlﬁﬁieﬂyl

1, 2, 3, 4- Tet r alydPd 8- chI36W§[°X3'PF\?'M"oxyphenyl “haphl Bé:lr@mepmewl— 12 31
1,2,3,4- Tetrahydgqgg C i TNyt =pyridim=—3=yi ! ateme=2=yt—12-32
1,2, 3,4-Tetr al r%fm% idin-3-yl __naphtha gr@c’i‘)g{}] @2 33

| ndan- 1- yl 6- et Hdﬁ?cal bHFt;eInzqnmdadmlm»)’d yI 12. 34 I 1ga;moiopﬂenyl_

6- car boxy- pyr irdi ]ct||u1\ -rear—t—yH--3—hye-oxyph .

1,2, 3, 4- TetrahydlfglggI 3- &dp‘%}@ﬁﬂ@?ﬁ 1-0x4 Brr¥al ene- 2} %Ch&’EORf‘P”w“chl oro

_| ndan_ 1_y| 3 ")’ vn\lApr'}{:nu! 12. 29 B fluuora -indant - VJ 3- thrO XALDthVl
282 12.39 6- mbt hiH'9% ndhf -(3-Qrp-45-AipurestgHdewadiazeb . hB-chieephenyly |

3- hydr oxy-4-f| uorophen/bw).’b@.ﬂ&%gwdan 1-yl 3-hydroxy-4-chl orophenyl - 12.42
1, 2,3, 4-Tetral toxyv-nhenvl napht hal ene- -y| 12.43 I ndan-1-yvl

6- car banoyl - pyri S8R 3- j/F-Mettwl-i2 fledadiazolgB-y6- t r i f | LiBichloeddmghyl- pyri di n- 3- i

[00161}

Example 10

chetﬂnmpnunds_éf_EQcmula_l

Similarly, by following the procedures illustrated in Examples 1 to 4 and

with respect to Reacﬁon Schemes 1 to 5, the following compounds corresponding to

Formula 10 were obtained:

@] R®
R )J\ )\
\t} N RZ 1
H

f Formula 10
R1 Ra R2.1

10.00 | 2-fluorophenyl- H 3-hydroxyphenyi-
10.01 3-hydroxyphenyl- H 2-methoxy-phenyl-
10.02 3-hydroxyphenyl- H 2-methyl-phenyl-
10.03 3-hydroxyphenyl- H 3-chloro-phenyl-
10.04 | 3-hydroxy-phenyl- H 3-methoxy-phenyl-
10.05 3-hydroxy-phenyl- H 3-methyl-phenyl-
10.06 3-hydroxyphenyl- H 4-hydroxyphenyl-
10.07 3-hydroxyphenyl- H 4§fluorophenyl-
10.08 | 3-hydroxypheny! H 3-methoxy-phenyl-
10.08 3-hydroxypheny! H 4-methylphenyl-
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12. 45 | ndan- 1-

yl

Qui nol i n- 3-yl

12. 46 | ndan- 1-yl
12.47 5,6,7, 8-tetrahydro-isoqui noi i n-5- 3-hydroxyphenyl
5,6, 7, 8-tetrahydro-isoqui noiin-5- 6-nethyl

1

-pyridi

H- Benzoi m dazol
yl 12.48

n-3-yl yl 12.49

-2-yl

I ndan- 1-yl 6- Oxo- 1, 6-di hydro-pyridine-3-yl 12.50 6,7,8,9-tetrahydro-5H
3- hydr oxyphenyl- >yclohepten-6-yl . 12 51 |nd,n,1,u| h-Met hyl -
oxazol e-2-yl 1121830 n déﬂlmm}ypfmalzol e-2-yH 12.§2- ¢h1azi'anhenyyl
| soxazol e- 3-y 12554 1 (2= Oxu g, Ty -
i dazol 4oyl |- phogL - | STRDeR 1 V1 ol VB TG0l e-3-y1_ 12. b6
|3 n?gn-Al_- yl 3- Mat h9h2| sJ)Bawdtoﬁyﬁheyiyl 12. 57 Mgdﬁm ] 4-<)Hlorophenyl
- (2- Am no- oxa Ay —+2-58—6—FB-9—+tettakydro—5H
6-nethy|-pyr|j|n %?§ 83W§6%V3P6Wepten G-WP“WExeﬂﬁﬁ@ﬂﬁﬁmﬂﬂher Conpounds of
Formula 1 [00164ko.5t m Aroxiheh@l | oW gl fBGyPT A Strated in
Exanples | toj4d.-and_ 9‘[Hyr espect TQ React | QDySCI’ %th%ﬁ}{ﬁﬂébﬁ the foflow ng
conpounds cor es@%h@ing3ﬁwdmﬂmﬁnnwa 11 wefH obtalﬁﬁﬂnw 83 F pN R.{i\p\ N
~J RR H H Form t-azeppt=sut(f py+i-ehi=3- yl '
i mothyl am db 128 a7 bRAWI AP By ¢ aEld pyr i|d-RORRE "
10.17 3—-hydroxyphenyl H 4—methoxypheny!
10.18 3-hydroxyphenyl H 4-methyiphenyl
10.19 3-hydroxyphenyl Methyl 3-methoxyphenyl-
1020 | 3-hydroxyphenyt - H 2-hydroxyphenyl-
10.21 3-hydroxyphenyl H 3-hydroxyphenyl
10.22 3-hydroxyphenyl H 4-hydroxypheny!
1023 | 3-Acetoxyphenyl- | Methyl | 2~chlorobenzyl-
10.24 3-hydroxyphenyl Methy! 2-chlorabenzyl-
10.26 3-Acetoxyphenyl- H 2—chlorobénzy!—
10.26 3-hydroxyphenyi H 2-chlorobenzyl-
10.27 6-methyl-pyridin-3-yi Methyl | 2-chiorobenzyi-
1028 | Cyclohexyk Methyl | 3-hydroxyphenyl
10.29 Cyclohexyl- H 3-hydroxyphenyl
10.30 Tétréhydro—pyranyl- H 3-hydroxyphenyl
10.31 | pyridin-3-yl | Methyl | 3-(1-Acetyl-piperidin-3-
yloxy)-S-fluoro-phenyl
10.32 6-methyl- pyridin-3-yl Methyt 3-(1-Acetyl-piperidin-3-
yloxy)-5-fluoro-phenyl
10.33 6-ethyl- pyridin-3-yi H 3-(1-Acetyl-piperidin-3-
yloxy)-5-fluoro-phenvt
10.34 6-methyl- pyridin-3-yi H 3-Fluoro-5-(1-formyl-
piperidin-3-yloxy)-phenyl-
10.35 6-Ethynyt -pyridin-3-vi H 3-(1-Acetyl-piperidin-3-

yloxy)-5-fluoro-phenyl
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met hyl ester 13.3 3-oxo-tetrahydro-pyrrolo- pyridin-3-yl 1 2-c -oxazol-6-
| 13.4 3-oxo-tetrahydro-pyrrolo- 6-nethyl-pyridin-3-yl 1 2-c -oxazol-6- i
13.5 1-et hanesul fonyl -pyrrolidin- 6-nmethyl-pyridin-3-yl 3-vi 13.6
1-propane-1 -sul fonyl- 6-nmethyl-pyridin-3-yl rrolidin-3- 1 13.7

1- propane- 2- sul T ge¥s- | E 3-Yhy TTOIf T .
cyclopropane-sulfgﬁgl PBQﬁ&ﬂ% ?ﬁﬁvig Fn 3-§1 rrollg Iqm@% 3
azepan-| -carbgxylic acid t- 6-nethyl- pyr| di n- 3-yl yldw}—ﬁﬂues:t—nh:eny[s 10

azepan-| - sul f gmi rd ——direth ni-cre—+3—1%

azepan- 1- car boxquP'g?am ?‘Bﬁ@f{%yﬁ Q?P’T"Hpnq Lyi n@yﬁ'ﬁ" S er 13 12

1- met hanesul f onyl - pi pel Beyloxy)-prmriyl di n 3- yL!;y& | {13. 13
" :

azepan- 1- sul f g d 1 gi-rethy-—am-de—Exanple—14--O-her
Conpounds of For ?rpg T?Odé‘i r?ﬁ‘" arly fol l dwq@aolrw pr ocedur ep
Il lustrated in Exanpl esyﬂ,x)})q,hén@nd W th fespect jto Reaction Schenes|1 to

5, the foll owi-rg—conpobnds—corresponding-to—_Fornula 14 were obtained: -84
Fo R.'" . \|N ) 1988 k3-(pyridin-Zayb-Helpuridior | H 4-Methoxyphenyl
3-yloxy)-pheny!
1040 | 3-Fluoro-5-(pyridin-3- H 1-Methyl-1H-pyrazole-4-yl
yloxy)-phenyi
Example 11

[00162] Similarly, by following the procedures illustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 to 5, the following compounds corresponding fo
Formuia 11 were obtained:

F
/@ 0
R _ //ﬂ\\ R2
~ : N N
H H

Formula 11
RZ ' R1.1
. N Lo
11.1 “'% \ / CHj é _<:N>
'\N/

—N yb ' )qu

11.2 -
| i\ 7/ ° "E_CN)
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R X RZ 14.001 (S)-1-acetyl-piperidin-3-yl 0 6-(5-0x0-4, 5-di hydro-

[1, 2, 4] oxadi azol - 3-yl )-pyri din- 3- | 14.002 R-1-acet I|-ieridin-3- 1 0
oxazol -2- | 14.003 (R)-1-nethoxycarbonyl- 0 carbanoyl-pyridin-3-yl
ieridin-3- 1 14.004 (R - 1 di met hyl am no- car bonyl - 0 pyri di ne-2-carboxylic

aci de ieridia—3—+—ande—14-0665 (R) 1 -acet-l=jeridin-3- 1 0 2-meth |-
ridin-3- 1 [14.006 R 1-acef l-ieridin:;3- | 0 6-lethyl- ridi n-3L 1 14.007
1-mathI-2-0r<0|er4,‘pln3410rig;lg'Q hel4- 008 1-neth | -2- Oieriding3-
| O 6-meth It idin-3- 1 14.009 ( \1/acetyl pilperi di n-3- 1
-rrethyl-6-ox:)16 di hdro ridin-3- | 14 Ololalcel-lerl‘*d n-A- 1 0 2-neth
| - rimdin-4+—1t46tt+ R ri=formt= 0—6 'm*h' diA-3-—

14.012 R -1-Form I ¢4 eridin-
(R)-1-acetyl | pi peridin-3-yi
(R) - 1- acetyl fprperidaim=—3=y

FERT PR TONA i
yr1¢an llc-Z‘- cat uu)\yl e—acide @m de

R-1-acet |-igridin-3- vi 0 6-met idin-3- 1| 14.016 R

|-ieridin-3-]1 0 6%Ph n I ridin Me4. 017 {(R)-1 -fo @erldln 3-{1 0
6-isopropyl -l ridin-3- 1 14.018 R -T-ace |-ieri{din-3- | oro I-
ridin-3- | T470I9 (R-1 -acet t-1errdim=-3=—t0oxazot=5=y—14-626 *0-
ieridin-1- I CH-CH-Oridin-3- 1 14.021 (R -1- rrethoxycarbonyl- 0
pyridazin-4-yl ieridin-3- | 14.022 Bxamgle i2eridin-1- | CH CH - O 6-net hox -

ridin-3- 1 14.023 2-oxo- ieridin-1- 1 CH - CH 06n'ethl-r|d|n3 I
14. 024 (R)-1-di nmet hyl am no- catiwny Byl ieridin-3- 1 14.025 R
-1-forml-ieridin-3- | 06form|-r|d|n3-

[00163] Similarly, by foliowing the procedures iliustrated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds were obtained:

0
RT\ /“\ R
N N~
H H

Formuia 1
IR R?
12.1 indan-1-yl | 3-hydroxy-phenyi-
12,2 Indan-1-yl 3-Acetylamino-phenyl-
12.3 Indan-2-yi 3-Acetylami'no-phenyl-
12.4 indan-1-yl 3-Methanesulfonylamino-phenyl- |
12.5 1,2,3,4-Tetrahydro- 3-Hydroxy-phenyi-
naphthalene-1-yl
12.6 Indan-1-y} 3-Carbamoyliphenyl-
12,7 Indan-1-yl 2-Methyl-3-hydroxyphenyi-
12.8 Indan-~1-yi 3-Hydroxy-4-methylphenyi-
12.9 Indan-1-yl | Pyridinyl '
12.10 | indan~1-yl Methoxypyridinyl-
12.11 1,2,3,4-Tetrahydro- | Pyridinyl-
naphthalene-1-yl
12.12 Indan-1-yl ' 3-Hydroxy-5-fluorophenyi-
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14. 026 (R)-1-nethyl sul fonyl
(R)-1-tert-butoxycarbonyi -
(R) - 1- (nor phol i ne- 4- car bonyl ) -
14.029 (R)-piperidine-1-carbonyl -

0 pyridazi n-4-yi
0 6-nethyl -pyri di

-piperidin- 0 6-fornyl-pyridin-3-yl
pi peri di n- 3-yl

am no 0 6-net hyl

3-vi 14.
-85 14.028

n-3-yl i eridin-3- |
-pyridin-3-yl

027

acetic acid

R e T AR €L i
2- oxo0- pi peri di ny 1-12-1€Hz} indgn+e n- 3- yi CH CH -O 344&3&3(3{2}#\3&3{1- p| peri din-fl-yl
et o L L P AR . 0 v
pyridin-3-yl CH Ci2.4® 14ln68ﬁ>12y| oxo- nor phol i n- 4 Phen@H
6- met hoxy- pyri di-n ?4¥$* . v”1 O—14--03+—-3—oxo—prphoetn-—4-—yl—GH2
6-met hyl - pyri di p- 3917 cHear-1y 14. 038 (R)-1- ac LBYHOIGIRReRVIdi n-3-yl 0
TR Lo I 2 L TIPS LT N
pyri di ne- 2-yi - Nt nethi® blodenriiytie 14.041 1-ace 34Hydroxg~|4+r¢jetlhy$hemyl-o 6- net h
” {)Zgl R 31 i}'or SR d%’g'yrl 0 reurldfmnn_zd_('m Wity Py dZ“EEZi'bZZ R
-l-acet |- i er]dit23t || RAdan-1-yl 3-Carboxyphenyl-
12.22 | Indan-1-yl 3-Methoxy-4-chlorophenyl-
12.23 1,2,3,4-Tetrahydro- 3-Hydroxy-4-methylphenyi-
naphthalene-1-vi
12.24 | Indan-1-y! 3-Aminosulfonylphenyl-
12,25 | Indan-1-yl 3-(Mathylaminosulfonyt)phenyl-
12.26 | Indan-1-I Pyridinyl-
12.27 Indan-1-yl 6-cyano-pyridin-3-yi
12.28 1,2,3,4-Tetrahydro- 3-Hydroxy-4-methoxyphenyil-
naphthalene-1-yi
12.29 Indan-1-yl 2-chloro-4-hydroxyphenyl-
12.30 - | 1,2,3,4-Tetrahydro-8-chloro- 3-hydroxyphenyl-
naphthalene-2-yl
12.31 | 1,2,3,4-Tetrahydro-8-chioro- 6-methyl-pyridin-3-y}
naphthalene-2-vl
12.32 1,2,3,4-Tetrahydro- 6-methyl-pyridin-3-yl
naphthalene-1-yl
12.33 Indan-1-yl 6-methoxycarbonyl-pyridin-3-yl
12.34 Indan-1-yl 6-carboxy—pyridin-3~yl
12.35 6-methoxy-indan-1-yl 3-hydroxyphenyi-
12.36 1,2,3,4-Tetrahydro- 3-hydroxyphenyl-
naphthalene-2-yl
12.37 4-chloro -indan-1-yl 3-hydroxyphenyl-
12.38 5-fluoro -indan-1-y! 3-hydroxyphenyl-
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ridin-2- (meth | acetam de 14.045 (R)-1-di nmethyl am no-carbonyl- O
pyridin-2-ylnmethyl acetamde i eridin-3- 1 14.046 i eridin-3- 1 O
4-fluoro- hen 14.047 i eridin-3- 1 0 2-nmeth 1- hen | 14.048
piperidin-3-vi O 3-meth I- hen | 14.049 piperidin-3:yl O 4-neth i-hen |
14.050 i eridin=3-_1 Q 2-fluoro- --phenyl 14,051 i eridin-3- 1 0 3-fluoro-
hen | 14.052 (IR) -12-38t hy IBanéthyi—imnbbylyl 0 6 maBHmexyph:eﬂiyh-&yl [

eridin-3- | 14./053-tR~=1=t l‘t- tH U)\yL,cu uuuyl — i *
6- met hoxynet hyl|- pj?i\‘@i} n4 @"{};’ - ﬂ. peridin-3-yl 14 ) Syysrgy-4rfivomaheny-

eridin-3- | O 6-mapha mldyah=1 )ﬂl d| n 3- T 14. 0%B.nydroxy-4-chiorophemyl-
(R)-l-d| met hy| n-ho—carhbonyv )
14. 056 R-1-acetlyl 1242er | dp%ﬁ.é'refraiuydeo-net hox nei @-acetoxyghemd- | 14,057

(R) - 1- net hoxycar bonyl - (ngpﬂﬁélﬁ%x thyl -pyridin-3-yl piperidin-3-yi |86
14. 058 (R)- 1-dilnet hyl anmitna: carbony - 0 6-nethoxynethyl -pyridin-3-yl |

eridin-3- | 14. 0592(4&) HndanHy;IflsuI fonyl p| peri qiﬁmarliamoyl—pyndm 3-y|

6- met hoxynet hyl=p 1T A 660—erid 061
(R) - 1- f or nyi - pilp Wélﬁn f'r{;%nd 3é*oxo 1, 6- di hydr o ﬂﬁlqoﬂ?'ﬂe@,yf?%dﬂgﬂ&
(R) - 1- di et hyl am np46ar bqnmh.-'] }@ 6 oxo- 1, 6- di hydiceininizdjin- 3 ieridi n- 3-

14. 063 (R) - 1- net-hexyrear k"‘P&‘y’ ox6—1-6—di-hy
14. 064 1-acetyl-i &£ n{ fdap- 10"2 h dro meth |- |Afdgnzgimigazokd-yhes

(R) - 1-acetyl - pi perp dizn- B5) 7 BidirahfdroTs utrPNASL 23Hyarnddrenyl-

yl
1248 | 5,8,7,8-tetrahydro-isoquinolin-5- | 8-methyl-pyridin-3-yi
yl | '
12.49 | Indan-1 -yl _ 6-Oxc-1,6-dihydro-pyridine-3-yi
12.50 6,7,8,9-tetrahydro-5H- 3-hydroxyphenyl-
benzocyclohepten-6-yl
12.51 Indan-1-yl 5-Methyl- oxazole-2-yl
12.52 Indan-1-yl oxazole-2-yi
12.53 Indan-1-y Isoxazole-3-yi
12.54 Indan-1-yl 3-(2-Ox0-2,3-dihydro-1H-
imidazol-4-yl)-phenyl-
12.55 | Indan-1-yl 5-Methyl-isoxazole-3-yl
12.56 indan-1-yl 3-Methyl-isoxazole-5-yl
12.57 | Indan-1-yl 3-(2-Amino-oxazol-4-yl)-phenyl
12.58 6,7.8,9-tetrahydro-5H- | 6-methyl-pyridin-3-yl

benzocyclohepten-6-yl

Example 13

Other Compounds of Formitla 1

[00164] Similarly, by following the procedures illustrated in Examples 1 to 4 and
with respect to R eaction Schemes 1 to 5, the following compounds corresponding to
Formula 11 were obtained:
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meth |- ridin-3- |1 14.066 (R)-1-nmethoxycarbonyl- 0 pyridin-2-yl nmethyl
acetamde ieridin-3- 1 14.067 R-1 2H ace |-ieridin-3- VI 0" -pyridin-3-yl
14. 068 (R)-piperidine-1-carbonyl- 0 6-nethyl-pyridin-3-yl piperazine
carboxylic acid ethyl ester 14.069 R-1-forml-ieridin-3- 1 0 6-c anoneth
l- ridin-3- 1 14.070 R-1-acet I-ieridin-3- I 0 6-c anoneth |- ridin-3- |
14.071 (R)-1-(1, 1-di oxo- 1A6- 0O 6- net hyl -pyridin-3-yl _

t hi onor phol i ne- 4- car bonyl) ieridin-3- 14. 072 (R)- 1- net hoxycar bonyl - 0O

6- cyanonet hyl -pyridin-3-yi ieridin-23 14. 073

(R) - 1- di et hyl am no- car bonyl - 0 6- ¢ thyI ridin-3-yl ieridin-3- |
14. 074 (R)-1-net hyl sul fonyl - p| per| ) 6 cyaripnet hyl - pyridin-3-yl  3- |
14. 075 (R)-1-(4-pyridin-2-g}! =40 6rre | - pyri din-3-yi 1-carbon |
-ieridin-3- | 14.076 R-1-acet Gl—eri nometh |- ridin-3- |
14. 077 (R)-1-nethyl sul fonyi - pyrr0||d| n- 0 6-l'het hyIprrldl n-3-yl  3-vi
14.078 (S)-1-(cycl opropyl sul fonyl) - ﬁm}tbqﬁn 3- yI leridin-3- | 14.079

(S)-1-(cycl opropylsul fonyl)- Q0 G-ne pyridin-3-yi _ieridin-3- | 14.080
(R)-1-acetyl jpiperidin-3-yi 0 pyr| dIRI 12- yI met hy - N- met hyl  ®br mam de
14:081 R-1-afCert T-[errdim- r-ich 14082
(R -1-tert-bpt oxyc&? Bonyl Vdﬁu gn'ﬁgé'gr boxa}nf?y(ﬁ'fjwejyll eridin-3- | 14. 083
1- acet |-azefidim3=—t—€Hi 14684 aee——i-eri-di-A-3-—10
-pyridin-3-y| 14. 08%2R-1- 3 t%fe éafl%ﬂxﬁh%ﬂc'q 0 @W@t“h:*‘}’f- ridin-3- |
13.3 _ 3—oxo-tetrahydro-pyrrolo— pyridin-3-vi
(1.2-cl-oxazol-6-yl
13.4 3-oxo-tetrahydro-pyrrolo- 6-methyl-pyridin-3-yl
| [1.2-cl-oxazol-6-yl _
13.5 -ethanesulfonyl-pyrrohdm- 6-methyl-pyridin-3-yl
3-vi
13.6 1-propane-1-suifonyl- 6-methyl-pyridin-3-yl
pyrrolidin-3-vi .
13.7 1-propane-2-sulfonyl- 6-methyl-pyridin-3-yl
pyrrofidin-3-yi 7
13.8 cyclopropane-sulfonyl- 6-methyl-pyridin-3-yl
pyrrolidin-3-yl
13.9 azepan-1-carboxylic acid t- | 6-methyl-pyridin-3-yl
_ butyl ester '
13.10 azepan-1-sulfonic acid B-methyl-pyridin-3-yl
dimethyl amide
13.11 azepan-1-carboxylic acid S-methyl-pyridin-3-yi
methyl ester
13.12 1-methanesulfonyl-plpendm- 1 pyridin-3-yl
3-yl
13.13 azepan-1-sulfonic acid pyridin-3-y!
dimethyl amide
Example 14
Cther Compounds of Formula ]
[06165] Similarly, by following the procedureé illustrated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to
- Formula 14 were obtained:
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-87- .1 14.086 (R -1-[(R) -tetrahydro-furan-2- 0 pyridin-3-yl carbon I
-ieridin-3- 1 14.087 (R}-1-[(4-ethoxycarbonyl- 0 6-nethyl-pyridin-3-yl

pi peridn-1-yl)-carbonyl] ieridin-3- | 14.088 (R)-1-(1, 4-di oxa-8-aza- O

6- met hyl - pyridi n-3-yl spiro[4.5]decane-8-carbonyl) ieridin-3- | 14.089
(R) - 4- hydr oxy- pi peridine-1- 0 6-nethyl-pyridin-3-yl carbon |[-ieridin-3- |
14.090 (R)-1-[(4-fornyl-piperidn-1-yl)- O 6-nmethyl-pyridin-3-yl carbon
l-ieridin-3- | 14.091 (R)-piperidine-|ll-carbonyl- 0 6-nethyl-pyridin-3-yl

pi peri di ne-4-carboxylic acid nethylahi de, 14.082

(R -1-acetyl -piperidin-3-yl 0 pyrid | met hyfl - N-nmet hyl  formam de 14. 093
(R-1-[(S)-tetrahydro-furangid- O P [ 3- yl carbor&zl leridin-3- | 14.094
(R -1-(tetrahydro-furan-2- 0 pykidi 3 L<ieridin-3- | 14.095
(R -1-[ (R -tetrahydro-furan-2- 0 6-nethyl - yil‘ldl n+#3-yi  carbon |
-ieridin-3- 1 14.096 (R -1-[(9)- tetr?h dro-furan-2- 0 6-nethyl-pyridin-3-yl
carbon I-ieridin-3- | 14.097 (R -1-(t& ‘é!ﬂﬂ@ro furan-2- 0 :

6- met hyl - pyridin-B-yl carbagg™l -ieridinF3- I 14.098 R’
(R) - 1-[ (9) - fetrahyero—furan—2—0-6-et-hy p%rédin-l\d carbon.l-ieridind-3-
1 14.099 (R) 14001 B{S)xhoesty-rirgridin-3y 0 6- pt hyP- pyr | 8rB-oyh5-diewdeon |
-ieridin-3-[1 14.100 R-l-acet I-ieridin-B- | 0 1 H1.Adirxadiezg-3-y)-pyrigintq1
(R -1-di nethylamho-carbonyl - 0 1 Himdazol-2-yl| 3-yl
14.002 | (R)-1-acetyi“piperidin-3-yl o) oxazol-2-yl
14.003 | (R)-1-methoxycarbonyl- 0 carbamoyl-pyridin-3-yl
piperidin-3-vi
14.004 | (R)-1-dimethylamino-carbonyl- o) pyridine-2-carboxylic acide
piperidin-3-y! amide
14.005 | (R)-1-acetyl-piperidin-3-yi 0 2-methyl-pyridin-3-yi
14.006 | (R)-1-acetyl-piperidin-3-y| 8] 6-ethyl-pyridin-3-vi
14.007 | 1-methyl-2-oxo-piperidin-3-yl (8] pyridin-3-yi
14.008 | 1-methyl-2-oxo-piperidin-3-vl Q 8-methyl-pyridin-3-yi
14.009 | (R)-1-acetyl-piperidin-3-yl 0O 1-methyi-6-oxo-1,6-
: dihydropyridin-3-vi
14.010 | 1-acetyl-piperidin-3-y 0 2-methyl-pyrimidin-4-yl
14.011 | (R)-1-formyl-piperidin-3-v 9] 6-methyl-pyridin-3-vi
14.612 | (R)-1-formyl-piperidin-3-yi Q G-ethyl-pyridin-3-yi
14.013 | (R)-1-acetyl-piperidin-3-y} C 5-methyl-[1,3,4}-thiadiazol-2-
vl
14.014 | (R)-1-acetyl-piperidin-3-yi O pyridine-2-carboxylic acide
' amide
14.015 | (R)-1-acetyi-piperidin-3-yl ' 0 6-methyl-pyridin-3-yi
14.016 | (R)-1-acetyl-piperidin-3-yi ) G-ethynyl-pyridin-3-y
14.017 | (R)-1-formyl-piperidin-3-vi 0 B-isopropyl-pyridin-3-vi
14.018 | (R)-1-acetyl-piperidin-3-yl _ 8] 6-isopropyl-pyridin-3-yi
14.019 | (R)-1-acetyl-piperidin-3-y! 0 oxazol-5-yl '
14.020 | 2-oxo-piperidin-1-yl CH»-CH»-O | pyridin-3-vl
14.021 | (R)~1-methoxycarbonyl- 0 pyridazin-4-yl
piperidin-3-yl
14.022 | 2-oxo-piperidin-1-yl CH>-CH»-O | 6-methoxy-pyridin-3-vl
14.023_| 2-oxo-piperidin-1-yl CH>-CH>-O | 6-methyl-pyridin-3-y1
14.024 | (R)-1-dimethylamino-carbonyl- O pyridazin-4-yl
piperidin-3-yi
14.025 } (R)-1-formyl-piperidin-3-y! ) 6-formyl-pyridin-3-yi
14.026 | (R)-1-methyisulfonyl-piperidin- O 6-formyl-pyridin-3-yl
3=yl
14.027 | (R)-1-tert-butoxycarbonyi- O pyridazin-4-yi
piperidin-3-yi
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0 6-net hyl -pyridin-3-yl

S . - nyl -
oi per a1 ne- car bonyl ) pi per di ne 3.1 14,163 (R [(R)-3-tert buty -di methyl -
- - i din-3-yl silanyloxy] piperidine-| carboxylic aci I me
Ioa?ri ggt Bl 1% I_lfj(4 Dhgnvl pi D;i;’ﬂ' ne-| - g 6| met le pyr{_' S;' n-3.yl carbon |
-ieri di n-3-) 14.028 | (®)-Rrhopainels-EaborynD- B- h Ny s |
Brpe kSt %{%3 ks
6-et hyl - ridife R})- 1] 1o 1 B-rae inTgoyli ¢ Jyl
i eri diyn-3- : 13:%10d %é4ﬁpéih%)‘a&@warnetm;rci.rubg)nyl Enm,ﬁﬂtﬂifw pyYli di n- 3]y
i eridin-3- /14 )60 fe - 8o t hdinad-vidi net hyl
6- et hyl - pyrji di n- 3py tochﬁFboé&lﬁlb%%ém%ﬁ/lg. " f 1_¢ :mi@rw ac?a(;y di et h)
6 g?égy;;lp{”ﬁu , E6-80-pibili }3'%13'-% 2 oxootihyl 00 6 pytidictigeyi 3- v|
a L -0fo- n R - 1-lace®Hk i ef byidn-331 1 0
car bgmng- gfhéq bU{TfI E%Fg?l A-l'l.'l}lfp)_h.: Ha-OR) - 5- hydroxy] - O
g_ymet Ihyl oy gy ?%o-pip@mqh@n‘fnd | 14. 315.CKR) - 1 @medxylp@ﬂmnra-ﬁar bonyl
FSTOPRUE V.2 N5 w. A s s v e oy E sy vl .ﬁmﬁ LT
-1- ridind3- 2z
E% i i'_ S.IC%) L\,l grn)_lnrg_)FgWa_Lhnn\IJ_- 0 gzl’l di_n4 BHICH;RO-5- h dI’OX " eridin-3-
14 118 2-o0 64;995r Srogrmomphplin-Gyz-  pyri din- Bh- pyridin-3-yt
CH(CHs}-0
14.036 | 3-oxo-morpholin-4-y CH.- 6-methoxy-pyridin-3-yi
CH(CH3)-0
14.037 | 3-oxo-morpholin-4-yi CH- 6-methyl-pyridin-3-y!
_ CH(CH3)-0O
14.038 (R)-1—acetyl—piperidin-s-yi O pyridine-2-sulfonic acid
amide
14.039 | (R}-1 -acetyl-piperidin-3-y! 0] pyridine-2-yl-N, N-dimethyl
acetamide
14.040 | (R)-1 -acetyl-piperidin-3-yi O pyridine-2-yl-N-methy]
: _ acetamide
14.041 |_1-acetyl-piperidin-3-vi 0 6-methyl-pyridin-3-vi
14.042 | (R)-1-acetyl-piperidin-3-vi &) pyridin-2-y] acetamide
14.043 | (R)-1-formyl-piperidin-3-vi o pyridin-2-yimethyl acetamide
14.044 | (R)-1-acetyl-piperidin-3-v! O _byridin-2-yimethyl acetamide
14.045 | (R)- 1-drmethy!ammo—carbony[— 6] pyridin-2-yimethyl acetamide
piperidin-3-yi
14.046 | piperidin-3-yi 0 4-fluoro-phenyl
14.047 | piperidin-3-yl 0] 2-methyl-phenyl
14.048 | piperidin-3-vi’ O 3-methyl-phenyl
14.049 | piperidin-3-yl (0] 4-methyl-phenyi
14.050 | piperidin-3-y! Q 2-fluoro-phenyl
14.051 | piperidin-3-vi 0 3-fluoro-phenyl
14.052 | (R)- 1-ethylamino-carbonyl- O 6-methyl-pyridin-3-y}
piperidin-3-yl
14.053 | (R)- 1-tert-butoxycarbonyi- 0 6-methoxymethyl-pyridin-3-y|
piperidin-3-y| _
14.0584 | (R)-1-formyi-piperidin-3-vi 0 &-methoxymethyl-pyridin-3-vl
14.055 | (R)- 1-d|methylammo-carbonyl- o B-benzyloxy-pyridin-&yl
piperidin-3-yi _
14.056 | (R)-1-acetyl-piperidin-3-vi o 6-methoxymethvl-pyridin-3-vi
14.057 (R)-1-methoxycarbonyi- 0] 6—methoxymethyl~pyridin-3-y|
piperidin-3-yi
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CH CH -0 14. 119 2-oxo-pyrrolidin-1 -yl CH2- 6-nethyl-pyridin-3-yl CHCH-O
14. 120 2-oxo-pyrrolidin-1 -yl CH2- 6-ethyl-pyridin-3-yl CHCH -0 14. 121
(R -1-acetyl -piperidin-3-yl 0O N hydroxy-pyridine-2- carboxam dine 14.122
2- oxo-pi peridin-1-yl CHZ- 6-nethyl-pyridin-3-yl CHCH -0 14.123 1 -neth
i ; +O-—pyidin-3-yl 14 124 (R -N(2-piperidin-1-yl)-2-oxo-

| - 6- oxo- i ef-ei-h
0 6-net hyl -Fﬁ—%ﬁ n(lﬁ)—%dlm%hmma@@mb@nwde 14. 25 | 6-methoxymethyl-pyridin-3-y1
§20

(R -2-[3-(pi 3:yb oxo0- 0 _6-methyl -pyridin-3-yl _ethyl]-carbaric
acid met hyl (3)41 IRthysEfferi-piperidin3- Hi neichyl - Lisehsthdxynithyl-pyridin-3-yl
6-nmet hyl -pyridin-33yl acet 1 -ieridin-3t | 14.127
(R) - nor phol { #6060 Cpipeddipd3d 0 6- met hyl - pyri dign- 3- Ybhe@g! d
[ 2- (pi peri di BLAGY 1R)21-mtmqui:ﬂseridwr:§w de 14 128 (R édﬂa’ﬁ%@@@yﬁdﬁ% nyl -

0 6- et hoxyinet hyl t pyri di n- 3-vyl -5-h dfo ieridinyg-
(R -1-acet yl +4.¢dd dinfoid VT FpyTidin- 741130
(R) - 1-di netjhyl am ng;)ggd, Iaml@0 Qa%ﬁ prr %i n- ?B)q% 1F§d@y(fj1r°(ﬂ§’89m"

Sieridin-3-4 { R=5Fh =3
i Iereir Idi InnB IMi%@lBﬁg R %h%xcet C?ﬁ%} é)eﬁl di nygbgf(yg O@él’%‘!‘ﬁ?ﬁ’ Fé({/i:hind? neb- 2-
car boxam dimg ol +ﬁe FAS- B T T 6y 'l_‘wd’!)éxvméthvl-ﬁvndm g—vl

"0} -89 el b Ry AR e It Y RS PY T8 s 21 dadiazok 2-y1-
methyl-pyridin-3-vl

14.066 (i_?)-'i_—methoxycarbonyi— 0 pyridin-2-ylmethyl acetamide
piperidin-3-vl

14.067 | (R)-1-"H-acetyl-piperidin-3-yl 0 pyridin-3-y|

14.068 | (R)-piperidine-1-carbonyi- O 6-methyl-pyridin-3-y|

- piperazine carboxylic acid ethyl
ester _

14.069 | (R)-1-formyl-piperidin-3-vi 0 6-cyanomethyl-pyridin-3-yi

14.070 | (R)-1-acetyl-piperidin-3-vi 0 6-cyanomethyl-pyridin-3-vi

14.071 | (R)-1~(1,1-dioxo-1A6- 0 6-methyl-pyridin-3-yl
thiomorpholine-4-carbonyl)-
piperidin-3-yi

14.072 | (R)-1-methoxycarbonyl- Q 6-cyanomethyl-pyridin-3-yl
piperidin-3-yi

14.073 | (R)-1-dimethylamino-carbonyi- 0 B-cyanomethyl-pyridin-3-yl
piperidin-3-vi '

14.074 gR)l-'l-methy!su(fonyl-piperidin— 0 6-cyanomethyl-pyridin-3-yi

_ -y

14.075 | (R)-1-(4-pyridin-2-yi-piperazin- 0 8-methyl-pyridin-3-yl
1-carbonyl)-piperidin-3-vi

14.076 | (R)-1-acetyl-piperidin-3-yi o) 6-aminomethyl-pyridin-3-y|

14.077 (R)I-‘I -methyisulfonyi-pyrrolidin- O 6-methyl-pyridin-3-y1
3-v

14.078 | (S)-1-(cyclopropylsulfonyl)- o} pyridin-3-yl
piperidin-3-vl _

14.079 | (S)-1-(cyclopropylsulfonyl)- 0 6-methyl-pyridin-3-yi
piperidin-3-yi

14.080 | (R)-1-acetyl-piperidin-3-yl 0 pyridin-2-ylmethyl-N-methyt

formamide
14.081 | (R)-1-acetyl-piperidin-3-vi 8] 6-ethyl-pyridin-3-yl
14.082 | (R)-1-tert-butoxycarbonyl- 0] pyridine-2-carboxamidine

piperidin-3-vi |

14.083 | 1-acetyl-azetidin-3-vi CH:-O pyridin-3-vl
14.084 { (R)-1-acetyl-piperidin-3-yi 0] pyridin-3-v
14.085 | (R)-1-acetyl-piperidin-3-v! 0 6-methyl-pyridin-3-yi
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CH CH -0 14. 135 2-oxo-pyrrolidin-I-yl
14. 136 2-oxo-pyrrolidin-1-yl
2- 0X0- pi peridi n-1-yl

CH2- pyridin-3-yl

CH2- 6-ethyl

CH2- 6- net hyl
-pyridin-3-yl
CH CH -0 14. 138

-pyridin-3-yl CHCH-O
CH CH -0 14. 137

- -pi peridin-1-yl CH2- 6-ethyl-pyridin-3-yl CH CH -0 14.139 1-neth
?-g¥gxg-pﬁe idin-3¥ | O 6-neth Y- ridin-3- | 12.140 1-nmeth 1?T0?2-5 0
i eridin-3- | 149086 e{R)-1-KRI-t i N b o0adiX@sy ! errarn=--3=
e 51 pac1es gmbfs,,,%p%?gﬁgﬁ I*‘*‘datf it G.pﬁ%é;ﬁ%x din3.
14.143 1- et h14.087 PHO-1-(4-kt x@ca% _- | N-3p TB- l-pyridin-3-y:

(R) - 1-di nethyl am m@}fpg@ Jcérbgn@fz” di n-3-yl R -5 ﬁ_'ﬂ?ﬁy-plﬂ @rlzgl n-3- |
14. 145 (R)-1- acet yffggﬂ,d?@gl\% O N net hyl - pyr { di ne-2- 14. 1 o

R -1-tent- Uxamw e Ryt etr-+eH-h—3—
(14) 147 (R) - l’fﬂ(ﬁ%@}’ ‘Q g;%_qg é%«l) pyridin-3 QTmetﬁng}yﬂgqnn&h I| 13 148
(R - plperldlne 1-c g chlorohpyrld nd? yL V?lnggrhmsghlﬁine
14. 149 (R) i\l'- 5 _4_|]i)l CI | li,ll Hlﬁ |e et BY- JS (;thﬂ ﬂh di 1
14. 150 (R) -1 034 ,preg rﬂ;thyl - pyr Pdi n- pBynethylinysdin-2ayii di no -| |
eri dine- 3. li—3a—gleC@l —ani-dilno) - (LR- ethyl-pyridin-3-yl i
eridin-3- | Lgfsﬂbg 4rfoq zé'rgmerﬂnpwl) diln-3-91 0 6—methyl-pyndm_-3-yl
6- guani di ndearberysaRRmVlpnendn:3-vi 14 153 (R)-1-achtyl - pi peridin-3-yl 0
pyri di ne- 2-lc %x%ﬂ)@’%ﬂﬂ’ae‘%ﬁ%ﬂiﬂ- anilde 1@. 154 Griethyleiyrittin-3-yler i di n-{3-
0 5-chl orod ri di nN-pireridine-4-carboxylic acid

methylamide ' ,

14.002 | (R)-1-acetyl-piperidin-3-yl 0 pyridin-2-yimethyl-N-meathyl

formamide

14.003 | (R)-1-](S)-tetrahydro-furan-2- (8] pyridin-3-yl
carbonyll-piperidin-3-yl

14.094 | (R)-1-(tetrahydro-furan-2- @) pyridin-3-yl
carbonyl)-piperidin-3-yl

14.005 | (R)-1-[(R)-tetrahydro-furan-2- O 6-methyi-pyridin-3-yi

_ carbonyl}-piperidin-3-yi :

14,096 (R)-1-{(S)-tetrahydro-furan-2- 0] 6-methyl-pyridin-3-y|
carbonyil-piperidin-3-yi _

14.097 | (R)-1-(tetrahydro-furan-2- O 6-methyl-pyridin-3-yI
carbonyl}-piperidin-3-y

14.088 | (R)-1-[(S)-tetrahydro-furan-2- O 6-ethyl-pyridin-3-yi
carbonyl-piperidin-3-yl

14.099 | (R)-1-(tetrahydro-furan-2- 8] B-ethyl-pyridin-3-yi
carbonyl}-piperidin-3-yl

14.100 | (R)-1-acetyl-piperidin-3-vl 8] 1H-imidazol-2-yi

14.101 | (R)-1-dimethylamino-carbonyl- O 1H-imidazol-2-yl
piperidin-3-vi

14.102 | (R)-1-(4-fert-butoxycarbonyl- 0] 6-methyl-pyridin-3-yi
piperazine-carbonyl)-piperidin-
3-yl

14.103 | (R)}-[(R)-3-fert-butyl-dimethyl- (0] 6-methyl-pyridin-3-yt
silanyloxy] piperidine-1-
carboxylic acid dimethylamide

14.104 | 1-(4-phenyl-piperazine-1- 0 6-methyl-pyridin-3-y|
carbonyl)-piperidin-3-vi _

14.105 | (R)-1-acetyl-piperidin-3-yi o] pyridin-3-yi

14.106 | (R)-1-acetyl-piperidin-3-yl 0 6-methyi-pyridin-3-yl

14.107 | (R)-1-acetyi-piperidin-3-yi 0 6-ethyl-pyridin-3-yi

14.108 | (R)-1-dimethylamino-carbonyl- 0] pyridin-3-yi
piperidin-3-yi

14.109 | (R)-1-dimethylamino-carbonyi- o] 6-methyl-pyridin-3-yI
Diperidin-3-vl
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14.155 (R)-1-(Wcyano-N e 0 6-nethyl-pyridin-3-yl nmeth amdino - i
eridin-3- | 14.156 (R)-1-(N2-cyano-amdino)- O pyridin-3-yl i eridin-3- |
14.157 (R)-1-(tetrahydro-pyran-4- 0 6-nethyl-pyridin-3-yl carbon | - i
eridin-3- | 14.158 (R)-1-(NZ-cyano-N ,N - O pyridin-3-yl dineth amdino -
I eridine-3- I' 14.159 (R -1-(N-cyano-N - O pyridin-3-yl nmeth amdino - i
eridine-3- I14h40%@ﬁ)&€1®mé ghﬁmfby@%brly 0 6-gret NeLafp I,E%ﬁiﬂrﬂg-éwy' metn
am dino - i eri dij Mepidink3-y 161 (R)41- (N2-cygno-a ino)-"0
6- met hoxy- pyliq@h | I L f IZTT6Z A R - 1-A2 SRR a3 0
6-(N-im non&%m 13“ -(§ 2l )tg’rt bgyf‘aﬁ:etﬂyl ngnet hdl ri c?aﬁ'%w! ?W?g R -1-jace
| -ieridin-3- | 0% mc“i %miée 14. 164(R)-1(N2 cyano MM 0
6- met hoxy- )ml ‘?2 I 05
(R)-1- (pi per| di fig °B in- BW rf.‘»ljrdnleﬁlygpyr, Y66
(R)-1- (pyr rgtidit 5 Ef i-eHHr—3 .crtd_:r%?, 14167
(R) - 1- (azetd dinsdolt [ 0 oo 0 o divridine-2-carhoxargigine
(R) - 1- met hpX§daf | in-391 i|@&-neitwl-ayridin-331 169
(R)-l-(cyamu“”' n(\l_p\lrldln ?\}L l1-nmeth. 1
-ieridin- 3 1‘#11% ﬁbWN}Ietmylewar@rbﬁrwb ror r pkdl i n-|B-methylpyrigim3styl | -fret h
| -ieridint3- inBev oxycarbonyl -l 0 5-net hyl -pyridin- 3yl
14. 116 (R) 1-acetyl [(R)-S-hydroxy]— 0] pyridin-3-y!
__| piperidin-3-y|
14117 | (R)-1-dimethylamino-carbonyi- - O pyridin-3-vyl
[{R)-5-hydroxy]-piperidin-3-yi _
14.118 | 2-oxo-pyrrolidin-1-yI CH>- pyridin-3-yl
CH{CH3)-O
14.119 | 2-oxo-pyrrolidin-1-yl . CHz- 6-methyl-pyridin-3-yl
CH(CH:)-O
14.120 | 2-oxo-pyrrolidin-1-yi CHs- 8-ethyl-pyridin-3-yi
, CH(CH3)-O
14.121 | (R)-1-acetyl-piperidin-3-yt 0 N-hydroxy-pyridine-2-
g carboxamidine
14.122 | 2-oxo-piperidin-1-yi CHz 6-methyl-pyridin-3-yi
CH(CH3)-O
14.123 | 1-methyl-6-oxo-piperidin-3-vi o pyridin-3-y|
14.124 | (R)-N-(2-piperidin-1-yi)-2-oxo- O 6-methyl-pyridin-3-yl
' ._| ethyl acetamide
14.125 | (R)-2-[3~(piperidin-1-yl)-2-ox0- o 8-methyl-pyridin-3-yl
ethyi}-carbamic acid methy! '
ester _
14.126 | (R)}-1-[2-(3,3-dimethyl-ureido)- 0 8-methyl-pyridin-3-y!
acetyl]-piperidin-3-yi
14.127 | (R}-morpholine-4-carboxylic 0 6-methyl-pyridin-3-yi
acid [2-(piperidin-1-y1)-2-oxo-~
ethyl}-amide
14.128 | (R)-1-dimethylaminc-carbonyl- O 6-methoxymethyi-pyridin-3-yl
[(R)-5-hydroxy]-piperidin-3-vi
14.129  (R)}-1-acetyl-[(R)-5-hydroxy]- 0 6-methyl-pyridin-3-yl
piperidin-3-y!
14.130 ) (R)-1-dimethylamino-carbonyi- O 6-methyl-pyridin-3-yl
[{R)-5-hydroxy]-piperidin-3-yi
14.131 ) (R)-1-acetyl-[(R)-5-hydroxy]- 0 pyridin-3-yl
piperidin-3-yi
14.132 | (R)-1-acetyl-piperidin-3-yl 0 N, N-dimethyl-pyridine-2-
carboxamidine
14.133 | 2-oxo-piperidin-1-yi CHs- 6-methyl-pyridin-3-yl
CH{CH2)-O

-89 -



14. 172 (R)-1-di nmet hyl am no-car bonyl -

0 5-net hyl

-pyridin-3-yl

ieridin-3- |
pi peridin-3-yl 14.173 (R)-1-(cyanoi m no-pyrrolidin-1- 0 pyridin-3-yl
l-meth | -ieridin-3- 1 14.174 (R)-1-(cyanoi m no-piperidin-1- 0 pyridin-3-yl
l-meth | -ieridin-3- | 14. 175 R—l acetyl-ieridin-3- I 0 5-meth I- ridin-3-
| 14.176 (Rl o c prperidin- Q0 G-nethyl -pyridin-3-yl  3- |
14. 177 .(R)-:_hfﬂf-354 hénés“’e?ﬁﬁ 5"¥‘pﬁf}er| din- Q py®Hgi n-Beyidin-8yl 1 14. 178 R
-1-acet |-ieridi 0 D"ddu\. 2- 1 _ 14 C.EKMl- roion |-1-ieridih-3-
0 ridin. 3] 1#13%] i1%’ -Rueplifiagd |- 1-1 er i di G, | n%qibwd%_sx,j 17181
(R)-l-(Z-ITE hoxy—acet ul \ 0 n\lrl din- 3-yl M—O- 4.182 .
(R -1-cycl oar%aéﬁe @aﬁ’@d?md@n-'iafl pyri din- 8-ylcHgeri -Bth§ pyt ,hzl%z‘ts
(R) - 1- ( 2- methexy-propionyl Y- 0 pyridi n-3; yjH(cHg,r.(i)d ﬂ 1- meth
k2- oxo- ier éﬁl-ﬂéé- 2+0><0-Fﬁpefeﬁrh1-m ridin-3 4T %Rf}'d' [3{1 =
ieridin-3- 0 6-peth |- ridin-3- | 14, l&ﬁ(é )_é azeldlnlyl N2-} 0
6- met hyl - pyf #4188 B2yaxo-pipeidim-Rgi di no -1 ef1 iy | é‘fgﬂl "
1- di net hyl apino- car bonyl - CH2- CH2- 0 6- nef &)q(cﬁy)réc ﬁy” PeYldi n- 4- [ -91
0 i soxazol - {41439 lzﬂ-niléiﬂyi(eEaxolm&é)l%-,pg@no- NgH o T ﬁ.l’]la 5 h u..Téj ITH'C i
er14. 189 ( R) 141140216y oy Hnd pr=p=yto-d-mh " 90
(R) - 1- ( N2- clyenos 'Jyt@;_g%gé%;p%?”;%@(/i% difret :.8~n~; il Saethylyeding-viaq
(R - 1- (1- methy{42h Pyl R0 piddrBd Ly T 3y O: -l ByGdin-3tvl. | eridin-3- |
14. 192 (R) | IRl ORI R0 bipe ot Py Py-Eei-n ‘*g'ﬂlﬁ”?""”‘;”‘"”‘?’""
14.144 | (R)-1-~ d:methylammo-carbonyl— 0O pynd,}',_'gf’r,‘ In-3-1
N [(R)-5-hydroxyl-piperidin-3-yi Y
145 | (R)-1-acetyl-piperidin-3-y1 o N-methyl-pyriding-2-
- carboxamidine
14.146 | (R)-1- ten‘-butoxycarbon I-
piperidin-3-yi g © pyridin-3-yi
14.147 | (R)~1-(morpholine-d-carbomyi)- i ‘
piperidin-3-y1. 44 © pyridin-3-y
14.148 - - :
: gg} g;ﬁ\‘:’;ﬁ:"‘;’e carboxylic acid o 5-chloro-pyridin-3-yl
14.149 | (R)-N-1-methyl-piperidine-1i- —
carboramiding e O | e-methykpyridin-3-
14.150 | (R}-1-(N-cyano-N' N 0 ) —
, dlmethvamldmo) -piperidine-3-vi 6-methyl-pyridin-3-y1
4.151 | (R)-1-(N*-cyano- ; —
;(3 | )en Csm_sci}{,?no amidino) 0 6-methyl-pyridin-3-yi
14.1 _acetyl-piperid
52 | (R)-1-acetyl piperidin-3-vi o gmgluanldmocarbonyl-pyndm-
-y
14.1 -1- _piperidi ‘
53 | (R)-1-acetyl-piperidin-3-y! 0 gyndme—zcarboxylic acid
e imethyl amide
418 Ry O | 5-chioro-pyridin-3-yi
. =1- = =N O _ _ i
methva;g;idino)—niperidine—a-vl S-methyl-pyridin-3 v
14.156 | (R)~1~(\"-cyano-amidino s .
piperidin-3-yl - © | Pyridin-3-yi
14.157 | (R)- 1-(tetrahydro-pyran-4- - idi
carbonl\\f'lzl-mpendm-S -yl © 8-methyl-pyridin-3-yl
14.158 | (R)-1-(N"-cyano-N' N'- o —
dlmethvamldtno)-plnendme-3-vl pyridin-3-y1
14.159 } (R)-1-(N*~cyano-N'- o) pyridin-3-yl
YRR ;nethva’l\rllz‘ndmo) Dlperldlne-3-vl
. R)}-1-~(N°-cyano-N'- 0 6- idi
L methyamidino)-piperidine-3-y methoxy—pyrrdm_g.y;
ST -90-



I eridin-3- 1 14.193 (R)-1-ethoxycarbonyl-piperidin- 0 pyridin-3-yl 3-VI
14. 194 (R)-1-iso-propoxycarbonyl- O pyridin-3-yl i eridin-3- 1 14.195
(R) - 1- (cyanoi m no- nor pholin-4- 0 isoxazol-3-yi I-meth |1 - i eridin-3- |
14.196 (R)-1-(N -azetidin-1-yl-NzZ- O isoxazol-3-yl ¢ ano-amdino - i

eridin-3- 14,197 (R -1-(1-acetyl-4,5-dihydro-1 H 0 pyridin-3-yl
i ni dazol - 24 12.161i] (R} 1efM-canctandidind®8 (R)[- 1- (- net mzm@tuiokpnyﬂ;duﬁsﬁn
pyridin-3-yl__di hybpseyidih-344 m dazol -2-yl ) ieridin-3-
(R - 1- (N\2- tyanez)l(R)4- ?/I péridin-glyt et hoxyebhyT - Arﬂﬂﬁi'ﬂohégwhm "
eridine-3-|1 14.200 (R)-1-net hoxycar bonyl - 0 5- mgtfiq ﬂtly;pyrl :
eridin-3- 14. 201 R-1-acetyl- i eridini{3- | 0 5- RLAR | 4 202
(R)-1-(1- ey b3 4«R%9 a‘&@?—mger&ﬁ'ﬁ:&q n-3-yT g nydr
i eridin-3- 114%4:_3§_$ ARy T=2=0X0-"2, = '
gl Bg?lr gl ﬁ Byt daaf : Wl iianEBl[)gtlldqne-ﬁ-VI 14' iln(ﬂ ' F N2-
(R) - 1-[ N2- :;%%8“—5 N%m@rg 'E’_j"& ‘hcaf('?fwf n -3 ?/I y, R,Vr'dleﬁrxﬂoxw ic acid ngthyl
ester -am ppg==i 06 : gyano—
6- met hyl - py??épﬁ ARy @H'BQQQHFRH"YM fret hiQni d| PyYdN3dy i di ne-3- | 14 207
(R) - 1- (di npt-hytamRRRidingdy s~ o oyr i di-fi-3-yd
14467 | (R)-1-(azelidine 1-carboniyl)- o pyridin-3-yl
piperidin-3-yi .
14.168 | (R)-1-methoxycarbonyi- O S-chioro-pyridin-3-yl
piperidin-3-yi
14.169 | (R)-1-(cyanoimino-morpholin-4- O 6-methoxy-pyridin-3-yl
yl-methyvl)-piperidin-3-yl _
14.170 | (R)-1-(cyanocimino-morpholin-4- 0 pyridin-3-yl
yi-methyl)-piperidin-3-y}
14.171 | (R)-1-tert-butoxycarbonyl- 0] S-methyl-pyridin-3-yl
. piperidin-3-yi _
14.172 | (R)}-1-dimethylamino-carbonyi- O 5-methyl-pyridin-3-vi
. piperidin-3-yi
14.173 | (R)-1-(cyanoimino-pyrrofidin-1- 8] pyridin-3-yi
yl-methyl)-piperidin-3-y
14.174 | (R)-1-(cyanoimino-piperidin-1- O pyridin-3-yi
vi-methyl}-piperidin-3-yl ‘
14.175 | (R)-1-acetyl-piperidin-3-yi 8] 5-methyl-pyridin-3-vl
14.176 | (R)-1-(1-imino-ethyl}-piperidin- O G-methyl-pyridin-3-yl
3-yl
14.177 | (R)-1-(1-imino-ethyl)}-piperidin- 0 pyridin-3-yl
3yl
14.178 | (R)-1-acetyl-piperidin-3-yl O _pyridin-2-vl
14.179 | (R)-1-propionyl-1-piperidin-3-y O pyridin-3-vi
.1 14.180 | (R)-1-isobutyryl-1-piperidin-3-vi 0] pyridin-3-y
14.181 | (R)}-1~(2-methoxy-acetyl)- O pyridin-3-yi
piperidin-3-yl
14.182 | (R)-1-cyclopropanecarbonyl-1- 0] pyridin-3-yl
piperidin-3-yi
14.183 | (R)-1-(2-methoxy-propionyl)- O pyridin-3-yl
piperidin-3-vi |
14.184 i 1-methyl-2-oxo-piperidin-3-yl 0 6-methyl-pyridin-3-yl
14.185 ) 1-ethvl-2-oxo-piperidin-3-y} ] 6-methyl-pyridin-3-yl
14.186 (R)-1-(N1-azetidin~1—yl—Nz- 0 6-methyl-pyridin-3-yi
cyano-amiding)-piperidin-3-y|
14.187 | 1-dimethylamino-carbonyi- CH>-CH»-O 6-methyl-pyridin-3-yi
piperidin-4-y! ‘
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I eridin-3- 1 14.208 (R)-1-(N -azetidin-1-yl-N2- 0 1-nethyl-I1H pyrazol -3-yl
cano-am dino-i eridin-3- 1 14.209 (R)-1-nethoxycarbonyl- 0 1-nethyl-
H pyrazol -3-yi piperidin-3'yl -92 14.210 R -1-c ano-ieridin-3- | 0O

ridin-3- | 14 211 (R)- 1 (1H—tetrazo| 5 yI) 0 pyridin 3 yl ieridin-3- |
14. 212 ( R) T Ng=-TCY ahio = 1.L IICL IIyI J. =_I|_ ﬁyi‘: L.UI \) dl |1¢E h am d nO -
i eridine- 354\18@ L(éi 34 o '\é ’Ynat hoxy- (&l carBonyl )'SOWZB‘y"le n- 3-vyl

i eridin-3- 147 'denet {nStBTVI ul N2 S-—pethvlei.soxazol-5-VI|
cano- ani di 164 1881 |(B? ﬁr(@z'cbfanﬂ!z{\’ Q‘i5 ( R) - 1{ (N2-@yanq-isexago-3-¢

3- net hyl - i $oxazoll 080 -t { | eridine-3- 1 14 216

(R) - 1- (N2- ,ﬂéﬁaol\l'(RNl'{N%G)@nné‘l WYF-i soxazol -5yl |demeszb-Zapd di no - i

eridi ne- 3- |1 14, 2dimetyamidindi-pineridinetByt 1-vI - N2- 0 3- net hyl - i soxazol -5-ylI
cano- am di ha4ARern i(d)-to{ BmbhyR4S-di)drd-1(N2- cyamo- N |, gyridine3-yl

4- et hyl - i soxazol| -ifidgol-2¢lil pEipdridimBai no 4 i eridine-3- | 14.219

(R -1- (N - pzgtpdi] iRkt tletidycdtbdnyiet hyl - i soxazol - -&heﬂ@ﬁﬁﬂwdﬁ%@u no
-ieridin-3p | 14 32ridiRRi3-W- (1-methyl -tetrazol -5-yl)- 0 pyridin-3-yl
i eridin-3-| k4343 24%)-{ Bihokydborgegibbstin- 1-y! -d2- O p3yndm -3y
6- met hoxynget hyl - pyryjdin-3-yi ¢ ano-ami @ -ieridin- 4,222
(R)-l-(NZ-"y@qg,;NR . Bp B EABENIET hy T - pyTA 1 N- 350y peth amdino y i
eri di ne- 3- 14. 2 N isoQ)r ?wcyanoﬂﬁ' fret hyl -/ V- d¥pi>ll1r|§g| n- 3-yi
met hoxy- 2- ow_%gy '(Iiﬁﬂé%ﬂ&l‘nmd—ﬁ&p% n‘?-?lé ) isoxazol-3-yl
yl-methyl)-piperidin-3-yi '
14.196 | (R)-1-(N"-azetidin-1-yl-N*- o)
cyano-amidino)-piperidin-3-y|
14.197 | (R)-1-(1-acetyl-4,5-dihydro-1H- O pyridin-3-yi
O

isoxazol-3-yl

imidazoi-2-yl)-piperidin-3-vi
14.198 | (R)-1-(1-methylsulfonyl-4,5-
dihydro-1H-imidazol-2-yl)-
piperidin-3-y!

| 14.198 | (R)- 1—(N2—cyano-N - 0 pyridin-3-yl
' methoxyethyl-A'-
methylamidino)-piperidine-3-yl

pyridin-3-yi

14.200 | (R)-1-methoxycarbonyl- 6] 5~-methoxy-pyridin-3-yi
piperidin-3-vi

14.201 | (R)-1-acetyl-piperidin-3-y 0 S-methoxy-pyridin-3-yl

14.202 | (R)}-1-(1-methyl-4-oxo-4,5- O pyridin-3-y!
dinydro-1H-imidazol-2-yi)-
piperidin-3-yi

14.203 | (R)-1-(1-methyl-4-oxo-4,5- ‘ O 6-methoxy-pyridin-3-yi
dihydro-1H-imidazol-2-yl)-
piperidin-3-yl ‘

14.204 | (R)-1-(N'-azetidin-1-yl-N*- o pyridin-3-yl
cyano-amidino)-piperidin-3-vl

14.205 | (R)-1 -[Nz-cyano-N1-(pyrro{idin- Q pyridin-3-yi

2-yl carboxylic acid methyl
esterl-amidino-piperidin-3-vi
14.206 | (R)- 1—-(N2-cyano-N - 0 6-methyl-pyridin-3-yl
methoxyethyl-N'-
methylamidino)-piperidine-3-y!

14.207 | (R)-1-(dimethylaminosulfonyl)- O pyridin-3-yl
D!Derldln-S-vi

14.208 | (R)-1-(N'-azetidin-1-yl-N° o) 1-methyl-1H-pyrazol-3-yl
cyano-amidino)-piperidin-3-v!

14.209 | (R)-1-methoxycarbonyi- O 1-methyl-1H-pyrazol-3-yi
piperidin-3-vl
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14. 224 (R)-1-nethoxyethoxycarbonyl- O pyridin-3-yl ieridin-3- | 14.225
(R) -1-(di met hyl am nosul fonyl)- 0 6-nethyl-pyridin-3-yl ieridin-3- | 14.226

R -1-c ano-ieridin-3- I 0 6-nmeth I- ridin-3- | 14.227
(R -1-(N2-cyano-N ,N - 0 isoxazol-2-yl dineth amdino - i eridine-3- |
14. 228 (R) - 1N _n7gt1 din-1-yl-N2- 0_isoxazal-2-yl _cano-am dino
-ieridin-3- MMO*WB%HMMMQW N, N - @ 6-cyaodingagl - pyri di n-3-yll
di ret h am d| k211 i (B)-il-di Méstzoli5-ih. 230 ( R) - 1A N - clwndld-l:iw!l yi-N2- 0
6- cyanonet hyl - pyr i giperi@imyd-yi cano-am di no|-ieridin{3- | 14.231
(R) - 1- (di mef hyRazn| (RBW(KOEERp-N'K'6- et hy[ - pyig di n{3= Mbthyﬁlh’-%y@él@%ﬂ
-ieridin-3-11_14. ?3indtRandidindiZpicarriie-dlyi \I3 (()j61z”et hyl - pyri din-3
di net hyani d} npp43 { gR-» :J_’fﬁ{elﬂ'@kydlcbrb%h i ng- 3- |
- (di et hyl am nosul g}éﬁéﬁ,-g,_ pyl‘l%ﬁ-?: yl  norph gﬁ? zyyl -93 14. 234
1- (di et hyl g ) methy| - pyld drn !
T2, 235 1-(11\241%52‘?1 Eﬁm v aze%a ?@?‘Eb djn- -y S mfé T N
| 14.236 1-( - N P T dirm _‘nrw
oo relie ’I\E?ﬁé{ 45@:‘% éj%:de: ¢ ' )5 yr| SHnét'l-nylrtsoxazo Sy L
car bonyl am n DT 21 | R : - n-
pyri di % 3-yll ?Eg*é lt%)zl‘i.'gggcy. )- 1-'a -ld rfull i pe i yi
|~ 14. 240 1-f i QRREIENCY et vt —py-eH-R—3—A
’H.Qﬁ )-1-(N'-aze idtin-1 -yl—l\f2 O 3-methy[-lsoxazol 5-yi
cvano-amidino)—plperldm Syl
14.218 | (R)-1-(N*-cyano-N',N'- 0 4-methyl-isoxazol-2-yi
dlmethvamldmo)-p p_dlne-B-vr
14.219 | (R)~1-(N'-azetidin-1-yl-N- 0 4-methyl-isoxazol-2-yl
cyano-amidino)-piperidin-3-yl
14.220 | (R}1-(1-methyl-tetrazol-5-yl)- 0 pyridin-3-yl
piperidin—B-vi
14.221 | (R)-1-(N'-azetidin- -1-yl-N- 0O 6-methoxymethyl-pyridin-3-yi
cvano-amldtno) plperldln 3-yl
1 14.222 | (R)-1- (N ~cyano-N' N'- O 6-methoxymethyl-pyridin-3-yl
dimethyamidino}-piperidine-3-yi
14.223 | (R)}-1-[N*-cyano-N'-(methy!-N'- 0 pyridin-3-yi
methoxy-2-oxoethyl)amidinol-
piperidine-3-yi ‘
14.224 | (R)-1-methoxyethoxycarbonyl- 0 pyridin-3-yl
piperidin-3-yl
14.225 | (R)}-1-(dimethylaminosulfonyl)- O 6-methyl-pyridin-3-yi
‘ piperidin-3-yl . '
14.226 | {R)-1-cyano-piperidin-3-yl 0] G-methyl-pyridin-3-vl
14.227 | (R)}-1-(N-cyano-N' N'- 0 isoxazol-2-yl
dimethyamidino)-piperidine-3-yl
14.228 | (R)-1-(N"-azetidin-1-yl-N- 0 isoxazol-2-yl
cyano-amidino)-piperidin-3-yi :
14.229 | (R)-1-(N*-cyano-N' N'- o) 6-cyanomethyl-pyridin-3-yl
dimethyamidino)-piperidine-3-y ,
14.230 | (R)-1-(N'-azetidin-1-yl-N*- 0 6-cyanomethyl-pyridin-3-yl
cyano-amidino)-piperidin-3-vi
14.231 | (R)-1~(dimethylaminosulfonyl)- 0 6-methyl-pyridin-3-yl
NS)—S—methovagpendm 3-vl
14.232 | (R)-1-(N*-cyano-N' N'- 0 6-methyl-pyridin-3-yi
dimethyamidino)-[(S)-5-
methoxy]-piperidine-3-y
14.233 | 1-(dimethylaminosulfonyl)- CH-O pyridin-3-yi
morpholin-2-yl
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Gl i eridin-4- f 14.241 1-(N2-cyano-N ,N - 0 6-nethyl-pyridin-3-yl dinmeth
amdino - i eridine-4- f 14.242 (S)-1-(d inethylam nosul fonyf)- O

6-met hyl -pyridin-3-yl rrofidin-3- 1 14.243 (R) -1-(di nethyl am npsu!fonyl)-
0 6-nmethyl-pyridin-3-yi rrolidin-3- | 14.244 (§)-1-(N2-cyano-N ,N - 0O

6- met hyl - pyidin~3-yl — dineth amding - rrolidin-3- 1 14.245

(R) - 1- ( N2- ¢yidRR4N 14dimettylamindsyifonyl i di r- 3-0H-O di fretoietiyBpfidi-3-y! T r ol 1 di| n- 3-
| 14.246 1-(dinetporpholimaylfonyl)- 0 pyridin-3-y| i eridin-4- |_14.247
1- (N2- cyan¢-1#:238 |- T-NbyyandiNTA8- yI~ di met hywmécb no fr?d‘irPQ(gl di ne- 4: '?" 141249
14. 248 (9)4{1-(di n_gvaztmm@’énﬁmﬂ%ducfz-ﬂcpyﬂ Ic;;nBByl "(?F’I;l ”.i'ﬁ'd el
S) - 1- (N2- ¢ydrR36N 1-W~=cyan INL N- M) th l- gyl o
iy ZSO(ERg ]11 é%%”ﬁildﬁﬁﬂ@ﬂ%ﬂlﬁ&gz(yll}\gﬁ& L di ny g?%d.?/ uf’?i X NS
14.251 (R) 134 C(Rfjtﬁt-bux 13- Yig ) "
| 14.252 (R)-1- (digams Q( aﬁmcg}g&g;lonyl) 10 pyrldlnéy by
[ (S)-5-nmet hoxynet t}ﬁ)c@fﬂd!d g4 din- 253 (R) 1- t N2- cyzqir)o’)(g/lpyrl I n-31y
i met hyam K prpertdi-ner 34— H4-264————
((jR) - 1-¥di m=?ﬁ3pghn%ﬁﬁﬂ%r&§n% DBEé’?[\%r! hoxyme (jt)hylnp@)frrn’ldg’i'?yg X: ieriding3- |
14.255 2- cyqpohyl Tﬁ) qeé)?rﬁngsuifonyl-plpp}/ldm‘é Ty o ﬁlld;ﬁ-3-yl
14.240 1 ~-(dimethylaminosulfonyl)- O 6-methyl-pyridin-3-yl
piperidin-4-yl
14.241 | 1-(NW-cyano-N' N'- - O 6-methyl-pyridin-3-yi
dimethyamidino)-piperidine-4-vi
14.242 | (S)-1-(dimethylaminosutfonyl)- 0 6-methyl-pyridin-3-yl
pyrrolidin-3-yi _
14.243 | (R)-1-(dimethylaminosulfonyl)- @) 6-methyl-pyridin-3-yl
pyrrolidin-3-vi
14.244 | (S)-1-(N°-cyano-N' N'- 5 6-methyl-pyridin-3-y!
. dimethyamidino)-pyrrolidin-3-vi _
14.245 | (R)-1-(N’-cyano-N V'~ 0 6-methyl-pyridin-3-yi
dimethyamidino}-pyrrolidin-3-vi
14.246 | 1-(dimethylaminosulfonyi)- O pyridin-3-yi
piperidin-4-y|
14.247 | 1-(NP-cyano-N",N'- O pyridin-3-yt
dimethyamidino)-pipetidine-4-yl
14.248 | (S)-1-(dimethylaminosulfonyl)- O pyridin-3-yi
pyrrolidin-3-yl ‘ ' -
14.249 | (S)-1-(N°~cyano-N' N'- 0 pyridin-3-yl
dimethyamidine)-pyrrolidin-3-yl
14.250 | (R)-1-(dimethylaminosulfonyl)- 0] pyridin-3-yl
pyrrolidin-3-yl
14.251 | (R)-1-(N-cyano-N' N'- 8) pyridin-3-yl
dimethyamidine)-pyrrofidin-3-yl
14.252 | (R)-1-(dimethylaminosulfonyl)- 8] pyridin-3-yl
[{S)-5-methoxymethoxy]-
piperidin-3-yl
14.253 | (R)-1-(N*-cyano-N',N'- 0 pyridin-3-yl
dimethyamidino)-{(S)-5-
methoxymethoxy]-plpend:ne-3~
vi
14.254 | (R)-1-(dimethylaminosulfonyl)- G . | 6-methoxymethyi-pyridin-3-yl
piperidin-3-yl
14.255 | 2-cyanoimino-hexahydro- 0 pyridin-3-y!
pyrimidin-5-yl
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-94 14.256 (R)-1-(nethyl

am nosul fonyl ) -

0 pyridin-3-yl i

eri_di n-3- 1

14. 257 (R)- 1- net hoxyet hoxycarbonyl - 0 6-net hyl -pyridin-3-yl eridin-3- |
14. 258 1- net hoxycarbonyl - pi peridin-3- 0 pyridin-3-yl 14.259
1- met hoxycar bonyl - pi peridin-3- 0 6-nethyl-pyridin-3-yl | 14.260
(S)-1-nethoxycarbonyl- 0 pyridin-3-yl _rrolidin-3- 1 14 261
(S) - 1- et hoxy.256 lo(m},d!-(m@thﬁlanmdsuifoﬂwn di n-3yl 1 pefidigi3nd 3- I 14. 262
(R) - 1- met hpxycar bemehidin®-@- net hyl - pyridin-3-yi frolidin-3- 14. 263
(R) - 1- et hppxy.es7 boRy -mehdxysthehiy@adonli- 1ol igli n- 36-rheth -3~
1- (N2- cyan -N, N mgén@mrg_cgﬁyn g*}gl g|rm=3 h am di no - azeﬁ%ﬁlﬂm > yi 14. 2485
1-acetyl - n 41266 ~L- di 1 @ No- suﬁ onyl 0
pyr |hd:n 3- ﬁgg%« gﬁ?tho%cél‘b@hﬂ pgien!:h(:% - [ (N- et hr?%me{]% ! -N O pyr| di n- 3-yl
met -a P68 () - 17 1 =N
6- rre%/hill yrl %I n ?H%tho%@%n‘bgb? pgnenﬁ%%ﬁl onyI yi el Iﬁcfh \'étﬂgl ‘WP‘)&%?' gly
1- net hoxc IIU|H’3; 1427 et-ho—cartbon
i -azeti di ﬁﬂgff?d ?%%t%ﬁ{qﬁcaﬂ?qnéﬂ n- 3- 147271 ”Lpgré%" yz&zet idin-3- 1140
6-meth |- "DV”‘“ 34l o 4 g thy{ ri-re—stH-f-any _
6- met hy! - pyW €¢ r}_/ oXyaEpavh. | 14| 273091 ( Nz%z!ﬁ%ﬁfnsl—wndm—vb
6- net hy| - pyri-ein “’"d' Mot h—a d. Re-- pzetdi-A-3- 14274
(R) - 1- (i sqpFofA Jﬁ)rBF'] ogyca@bw din-3fyl © 6-methyl-pyridin-3-yi
pyrrolidin-
14.263 | (R)-1-methoxycarbonyl- O pyridin-3-yi
pyrrolidin-3-vi
14.264 | 1-(N*-cyano-N' N'- 0 pyridin-3-yl
dimethyamidino)-azetidin-3-yi _
14.265 | 1-acetyl-azetidin-3-yi 9} | pyridin-3-vi
14.266 | 1-dimethylamino-sulfonyl- ¢ pyridin-3-yi
azetidin-3-vi
14.267 | (R)-1-[(N-methoxyethyl-N- 0 pyridin-3-vi
methyl)-aminosutfonyl]-
: piperidin-3-vi
14.268 | (R)-1-[(N-methoxyethyl-N- O 6-methyl-pyridin-3-yl
methyl)-aminosulfonyl]-
piperidin-3-vi _
14.269 | 1-methoxycarbonyl-azetidin-3-vi O pyridin-3-yl
14.270 | 1-methoxycarbonyl-azetidin-3-vi O 6-methyl-pyridin-3-yl
14.271 | 1-acstyl-azetidin-3-vl : @) 8-methyl-pyridin-3-vi
14.272 | 1-dimethylamino-sulfonyl- O 6-methyl-pyridin-3-yl
azetidin-3-yl
14.273 | 1-(N"-cyano-N',N'- 0 8-methyl-pyridin-3-vi
dimethyamidino}-azetidin-3-yl A
14.274 | (R)-1-(isopropylsuifony!)- O pyridin-3-yi
piperidin-3-yl -
14,275 | (R}-1-(isopropylsulfonyl)- O 6-methyl-pyridin-3-yl
__| piperidin-3-yl
14.276 | (R)-[(R)-5-methoxy]-1- 0 pyridin-3-yl
methoxycarbonyl-piperidin-3-vl
14.277 | (R)-1-azetidin-1-ylsulfonyl- 0 pyridin-3-yl
piperidin-3-yl '
14.278 | 1-sthoxycarbonyl-azefidin-3-yt 0 yridin-3-yl
14.279 | 1-ethoxycarbonyl-azefidin-3-vi 0 6-rmethyl-pyridin-3-yi
14.280 | 1-iso-propoxycarbonyl-azetidin- O pyridin-3-yl
3-vi
14.281 | 1-iso-propoxycarbonyl-azetidin- O 6-methyl-pyridin-3-yl
3-yl
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[ idin-3- 1 14.275 (R)-1-(isopropylsul fonyl)- 0 6-nethyl-pyridin-3-yi i
eri d 2-3- | 14.276 (R§-%(R)§5-met hoxy]-1- 0 pyridin-3-yl methox carbon I-
i eridin-3- | 14.277 (R)-1-azetidin-1-ylsulfonyl- O pyridin-3-yl i
eridin-3- | 14.278 1-ethox carbon i-azetidin-3- | O ridin-3- | 14.279
1- et ho car bom—= ;.gr,inla | O 6-meth l-—ridin-3-_j 14 28(.).
1-i so- pr opo Jé’g'rsgc@ a@éiﬂm%?hwam@(’ﬁ/‘h di n-3-y0 3- [I6-mettBpyridin-3-yl 14 bao
1-i so- pr opokycar bgiiPO£yeober hemd- 6- et hyl - pyridin-3-yi ~ 3-yl ‘9g F P
(R) - 1- (2- di pethy ¥ Q0 6-nethyl-pyridin-3-yl dioxo-cycl obut - -e1y)
i eridin-3- 11@?@8@1 F;g(.?-@z?t@mivtsmdmm) | - 3,d- di ®mRthyl-p yrldm-3-yi I
6- net hy| - pyridin- 3.oytiobui-leemrnipetidine3-yl i |eri din-3 |14, 284 (R) -(ethyls
ul fonyl ) - pi pdé284 h{B)-1-Cethylsiltinpl}-Bipgtidin{3- 14. 285 OPyndm-?»- 14. 286
(R -1-(ethy uuefonvl) oélpe;lngnn@B ?&?ghz:-péfl n- -y ' o
R) - 1- (di e} h4.28%n 1H(dth f ¥d13 “Yio S % rln--
N 287((R)- 1WNZ- ‘Sigﬁo(NﬁZN -h:hyf?n -3y ;ZII s h;gm%d'i’]y df ? UR -5 meiho
i eridin-3 [144.288 t-Idifndt s@ifdAypsut 1 ONYy ) - iR-3- i
- i eridin-B-_| 14@%\9 nﬁé@),o g,%mmgr?ﬁam gfiuAfoinygi’- &gn y
RECR T N s T
eridin-3- 1| 14. 291, Rser g ggpmet hyl t N- 0 pyriidin-3-yl
14.288 | (R)- 1-(d[methylamlnosuffony!)- O pyridin-3-yi
[(R}-5-methoxy]-piperidin-3-y!
14.289 | (R)-1- -{dimethylaminosulfonyi)- O 6-methyl-pyridin-3-yi
[(R)-5-methoxy]-piperidin-3-yi
-14.280 | (R}-{(R)-5-methoxyl-1- 0] 6-methyl-pyridin-3-yi
methoxycarbonyi-piperidin-3-yi : '
14.291 | (R)-1-{(N-cyanomethyl-N- - O pyridin-3-yi
methyl)-aminosulfonyl]-
piperidin-3-yi
14.292 | (R)-1-(N*-cyano-N' N'- 0 pyridine-2-yl-N, N-dimethyl
dumethvamldlno) piperidin-3-yi acetamide
14.293 | (R)-1-(N"-azetidin-1-yl-N- o) pyridine-2-yl-N, N-dimethy!
cyano-amidino)-piperidin-3-yi acetamide _
14.294 | (R)-1- -(dimethytaminosulfonyl)- O pyridine-2-yl-N, N-dimethy!
piperidin-3-yl acetamide
14.295 | (S)-{1-methoxycarbonyl-(S)-2- O pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-yl
14.296 | {8)-[1-methoxycarbonyl-(R)-2- 0 pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-y
14.297 | (S)H1-mettioxycarbonyl-(S)-2- | O 6-methyl-pyridin-3-y
methoxycarbonyl]-pyrrolidin-4-vi
14.298 | (8)-[1-methoxycarbonyl-(R)-2- O 6-methyl-pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-yi
14.299 | (S)-1-dimethylaminosulfonyl-2- 0 pyridin-3-y|
methoxycarbonyl-pyrrolidin-4-vI
14.300 | (S)- (N°-cyano-N' N'- 0 pyridin-3-yl
- | dimethyamidino)-2-
methoxycarbonyl-pyrrolidin-4-yi
14.301 | (R)-1-acetyl-[(S)-5-methoxy]- 0 6-methyl-pyridin-3-y]
piperidin-3-yl
14.302 | (R)-[(S)-5-methoxy]-1- 0 . 6-methyl-pyridin-3-y|
megthoxycarbonyl-piperidin-3-y! .
14.303 | (S)-1-ethoxycarbonyi-pyrrolidin- 0O pyridin-3-y!

4-yl
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N-0

hyl ) -am nosul fonyl] ollll~ 1 14.292 (R)-1-(NzZ-cyano-N , _
gif'i éi Z1e- 2-yl - NN- di ?lre]t hyl dinmeth amdino - i eridin-3- | acetam de 14.293
(R-1-(N -azetidin-1-yl -NZ- O pyridine-2-yi-N\-dinmethyl ¢ ano-amdino - i
eridin-3- | acetanm de 14.294 (R)-1-(dinethylam nosul fonyl)-
pyrl di ne- 2- y! NMN-di et hyl i ,eridin-3- 1| acetam. de 14.295
(S) - [ 1- met Hobdyr b(&wretﬁcsyc@rbmmwruidin-s-y! Onet hlosmmxpyhdm-atwol idiny4- |
14. 296 (S)-Hd-neti¥e¥ycarbonyl-(R)-2- 0 pyridin-3-y| nmethox carbon | -
rrolidin-4- 14.305. 2{87—1(13)—p|[oﬂ>amahmn)ncar bany!l -©S) - 21 pyRidfr-8%t hyT - pyri di n-3-yl
met hox carhon_ - rm’noﬁhhmﬁ.ﬁ | 14.298 (3)}- [ll get hzxyﬁlar bony| (R-2- 0
- met hyvl - p\riddios- - 1- rjrolig@l n-4g. 3. .
?Sg]nl éi ng% ffjlcﬂﬁ QWSW :g;@.m Q(Z)@aﬁgagyrl di n- 3-yl rretsho%aﬁgo%m I3 ylrroIL i dt n-4-
| 14.300 ( $)tt.30M4-(Sy-an8r-NophulrofyPY 1 a1 1-3- Y gL i o) 2 et o
car bon i -(-zrol I g '(ﬂr?'/rﬂhdi [!): pWs ng)- 1- acetyl [(S) r@k%aﬁgxy]
6- met hyl - pyr- Fayh_ 127302 5 AT
oot hy1 - pyr ém,%o,:;.ﬁ%%*‘g“c'@r' on 1 i-er 19 n- 3 BBy
S) - 1- et hoX 13z 4 614304
Esg ~1-etho ?%?F"Ee%y '7'“%;"?’@1&”'%9‘) B'F’Epﬁlﬂt fy! - p9r| di EPf’ﬁ':’%?'YEAAQng 305
-1- - T 1) b o1+ T
E% i: so- )rg%g %ﬁ 'Eg%'éi’ﬂs%%‘)@y’b@tpﬁ? '“':ru di®- 3- | S-methsi-piiding-yl | 14. 3p7
(5)-1-iso- KK L@)-}f' d%ethy\farﬁiﬁoélﬁfoﬁyl‘: 71 CH-O pyridin-3-yi
pyrralidin-2-yl
14.312 | (S)-1-methoxycarbonyl- CHz-O pyridin-3-yl
pyrrolidin-2-yl
14.313 | (S)-1-dimethylaminosulfonyl- CH2-O 6-methyl-pyridin-3-yl
pyrrolidin-2-vi , 7
14.314 | (S)-1-methoxycarbonyl- - CHx-O 6-methyl-pyridin-3-y!
pyrrolidin-2-yl -
14.315 | (R)-1-(ethylsulfonyl)-piperidin-3- O pyridine-2-yl-N, N-dimethyl
1 1y acetamide
14.316 | (R)-1-(isopropylsulfonyl)- 0 pyridine-~2-yl-N, N-dimethyl
piperidin-3-yl acetamide
14317 { (R)-1- methoxycarbonyl— O pyridine-2-yl-N, N~dimethy!
piperidin-3-yl acetamide
14.318 | (R)-1-ethoxycarbonyi-piperidin- O pyridine-2-yl-N, N-dimethy!
3-vl acetamide
14.319 | (R)-1-iso-propoxycarbonyl- 0 pyridine-2-yi-N, N-dimethyi
' Ppiperidin-3-y acetamide
14.320 | (8)-1- dlmethylam:nosulfonyl- CH»-O pyridin-3-yi
_pyrrolidin-3-yi _ ;
14.321 | (S)-1-isopropylsulfonyl- CH»-0 pyridin-3-yl
pyrrolidin-3-yl
14.322 | (8)- 1-ethylsuifonyl~pyrrohd|n-3— CH.-O pyridin-3-yl
i
14.323 | (S)-1-methoxycarbonyl- CHzO | pyridin-3-yi
pyrrolidin-3-yi
14.324 | (S)-1-iso-propoxycarbonyl- CH--O pyridin-3-yi
pyrrolidin-3-yl '
14.325 | 1-ethoxycarbonyi-piperidin-4-yl 9] 6-methyl-pyridin-3-yl
14.326 | 1-iso-propoxycarbonyi- O 6-methyl-pyridin-3-yl
piperidin-4-yi
14.327 | 1-{ethylsulfonyl)-piperidin-4-y! o 6-methyl-pyridin-3-yl
14.328 | 1-{propylsulfonyh-piperidin-4-yt 8] 6-methyl-pyridin-3-y|
14.329 | 1-(isopropylsulfonyl)-piperidin- 0 6-methyl-pyridin-3-y|
4-yl
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| 14.308 (S)-1-iso-propylsulfonyl- 0 6-nethyl-pyridin-3-yl

Hg: : g: 22 | 14.309 (R)-1-(propylsul fonyl)-piperidin- deyrisfli |r133y{/I 3- Vi
14310 (9 T reTh o ol 1 onpr 8oyt s b Tl o)

14 31% (g) icfl _rretJhyI ol QES'UI (f)"r-ll)?/ Qpyridin-3-yl__rrolidin-2- | 14.313

1@ 3% di(rrzet 14320 L1 onyiepipeddiadngbt hy| - p@r i di Npgridia.yi F O 1 G1 N~ o
(14) 314 (S)- 1311 Holx RiBPysulfonyiRpiperlinvet |hy | - gyr i d Byrin(B-y T T O 1 AT =2

a0 ! di i methyl |
- I +ethyi&¥l fonyl ) - piperidin-3-f 0 pyridipe-2-yl NN dl nmetnytl - o
;ée?;—_?n éeR) ; ‘I.\! 02 |1 { $ulionylbpipbsdin Ayl ) - § PyT Bl Y NN rethyd
eri din-3- | [dde338ni HethouycttbnyRlipdridrpd Xy car§onyTt Ty "2~
pyri di ne- 2- y14N84di tisbiybpoxicbarli-n- 3- | |acet gm de RFidly H 3. | acetahide
(R) - 1- et hoxycar bon\biaeﬂdgqle&gvgba;ﬂ : Byglysl: rie;é:éx'_ yTNI\-‘h et h%. i—eridin-8- |
14. 319 (R) - 114s33501(8pOYNEaY V- . ] _ 3vh- 3- vi
acet am de 14. 320 (Qﬁam%th rﬂﬂfzr{& EH&]R—%-WI; fj,n,i,/! 93% g}ggﬁ din- q-yyl
rrolidin-3-1H4336328)-4-aimk o1 I ovr R di R-giettakpyrdindyl di n- 3- yi
rrolidin-3-| | 14. 3800V oo . 'n[@g%’! pyrf;%\,: crolidin.g- | 14, 324

= - -0 p 1 :Ili PI oy ) - .

(1;;1) SiBi gg) p}lﬁgﬁeﬁ)gﬁ%ﬁgﬁm ' g— - e’ba'(rg' f:l;Ln 3- yiO r r dlG-anethyBpyridirt3yB25 1- et hox
bon i- i ' f;é:—j Pl h—3

carbon i- il ¢f 58 Mdy1 [gifle yistilfonyl)- pyridin-3-yl

="

|
O
piperidin-3-vi
14.339 (S)—1—(dimethylsulfonyl)— O G-methyl-pyridin-a-yl
O

piperidin-3-vi

14.340 (S)-[1—dimethylaminosulfonyl—
(S)-Z—methoxymethyl]—
pyrrolidin-4-vi '
14.341 (S)-['l-methoxycarbonyl—(S)-z- 0 pyridin-3-vi

pyridin-3-yvi

methoxymethvil-pyrrolidin-4-vi
14.342 | (S){1 ~dimethylaminosulfonyl- O 6-methyl-pyridin-3-y1
‘ (8)-2-methoxymethyl}-
__ | pyrrolidin-4-y ‘ ‘
14.343 | (S)-[1 -methoxycarbonyl-(S)-2- 0 6-methyl-pyridin-3-yl
methoxymethylj-pyrrolidin-4-vi .
14.344 1~{(N-methoxyethyl—N—methyi)- 9] 8-methyl-pyridin-3-yl
' aminosuffonyl]-piperidin-4-yi
14.345 1-[(N-methoxyethyl—N-methyl)- : O pyridin-3-y!
aminosulfonyl}-piperidin-4-yi ,
14.346 | (R)-1 ~dimethylsulfonyi- - CHxO pyridin-3-yl
pyriolidin-4-vi
14.347 (R)-1-methoxycarbonyl- CHx-O pyridin-3-yl
pyrrolidin-4-y| ,
14.348 | (R)-1 ~dimethylsuifonyl- CH.-0O G-methyl-pyridin-3-yl-
pyrrolidin-4-yi _
14.349 | (R)-1 -methoxycarbonyi- CHx-O 6-methyl-pyridin-3-yi
pyrrolidin-4-yl
14.350 (R)-'l-(dimethyisulfonyl)- O 6-methoxy—pyridin~3-yf
' _{ biperidin-3-yl :
14.351 (S)-1—dimethylaminosu!fonyl— CHx-O 6-methyl-pyridin-3-yi
pyrrolidin-3-vi
14.352 | (S)-1 -iso-propylsutfonyl- CH»:-0O 6-methyl-pyridin-3-y
pyrrolidin-3-yI :
14.353 | (8)-1 -ethylsulfonyl-pyrrelidin-3- CH>-O B-methyl-pyridin-3-yi
vl
14.354 (S)~1—methoxycarbonyl- CHo-O 6-methyl-pyridin-3-y
pyrrolidin-3-yi _
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14. 326 1-iso-propoxycarbonyl- 0 6-nethyl-pyridin-3-yl i eridin-4- 1 14.327
1-(ethyl ulfonl - i eridin-4- 1 O 6-neth |- ridin-3- i 14.328 1- ro
isulfonl - i eridin-4- 1 0 6-nmeth |- ridin-3- 1 14.329

1- (i sopropyl sul fonyi)-piperidin- 0 6-nethyl-pyridin-3-yl 4 1 -97 14.330 1-
eth Isulfon I _- | eridin 4- 1 0 ridin-3- 1 14.331

1- (i sopropy 34135@’1@))-1—[3093’6p@{yaarb8 yri di n-3xyb 6-|'n _argla g O | ff on
| i eridin-#-_1 0| peirglidie-341 14. 33§mi et hox carbor e&@'&ﬂﬁ"F3Xr

idin-3- 1 1144388 (R)- @mﬂgﬁ&&p yE- 10 Py 1 di . i.

14. 335 (S)-[L- (N2- fyjan- i p?’?.’%ﬂn 3yl ﬂdi met{h efm&th '¢¥c§' '“'?TVEH din-3- 1

14. 336 R) - i - tryt 3 f h—drox - 1
i di g) iﬁg%gsﬁbg @ﬁf%%h%}}h@%ﬁﬁ ! 8 I [mg%lhpw :éi')dl n- é yi dimgth

)ﬁptﬁ’rﬁyxﬁw'f?ﬂibzfr'gé'? ."fiiZa (
| ul i l—
y n- 3pyridin@s)- 2- net hoxymetjhyl ] °
|

.4 L
pyrldl n- 3- reth—— 3
(S)-[I-di neth‘ﬁgé’r#p & gg;f’mw@%m hyI pyr Qi _2-
rroIidin-4-T“ ycarbonhyl - (S - yl - i di
met ho met h |I14:3&; o(ISi drathaxycpropaylgigeriding (N- methoxy ¢pmdindyet hyl ) - O

=210 6-net hyl - pyridi n-3-jyl
6- met hyl - py#+di-n

eridin- I
am dino - i N “q. LI=(a ret sttHfony O—pyi-di-A—3 y1 i
oridina 1| he%h0 (35 T’?ﬁ?ﬁgﬁ@smfonm 6 18 g G35 i din-3-yl |
eridin-3- | - O-—py+i-di-n-3-yl
(S)-2-net hoxyneqéﬂ g

Yy

14.36 (S -1 ~iS0-propoxycarbonyl- pyridin-3-yl
piperidin-3-yl
14.363 | (S)-1-(ethylsulfonyl)-piperidin-3- 6-methyl-pyridin-3-yi
vi
14.364 | 1-(dimethylsulfonyl)-4-methoxy- pyridin-3-y
piperidin-3-yi _
14.365 | (8)-1-(isopropylsuifonyi)- 6-methyl-pyridin-3-yi
, piperidin-3-yl
14.366 | (R)-{(S)-4-methoxy]-1- pyridin-3-yi
. methoxycarbonyl-piperidin-3-vi
14.367 gS)i-‘l—(propyisuifonyl)—piperidin- 6-methyi-pyridin-3-yl
_V .
14.368 | (S)-1-methoxycarbonyl- B-methyl-pyridin-3-y!
iperidin-3-yl

14.369 | (R)-1-(dimethylsulfony!)-[(S)-4-
methoxyl-piperidin-3-yi

14.370 | (S)- 1-ethoxycarbonyl-plpendm-
3-vl

14.371 | (R)-(S)-4-methoxyl-1-
methoxycarbonyl-piperidin-3-yl
14.372 | (S)-1-iso-propoxycarbonyl-
piperidin-3-y!

14.373 | (R)}-[1-dimethylaminosulfony-
(R)-3-methoxyl-pyrrolidin-4-y
14.374 | (R)-[(R)-3-methoxy-1-
methoxycarbonyll-pyrrolidin-4-yl
14.375 | (R)-[1-iso-propylsulfonyl-(R)-3-
methoxy]-pyrrolidin-4-yi

6-methyl-pyridin-3-yi

8-methyl-pyridin-3-vi

6-methyl-pyridin-3-yl

B-methyl-pyridin-3-y1

6-methyl-pyridin-3-yl

6-methyi-pyridin-3-yl

8-methyl-pyridin-3-y!

14.376 | (R)-[(R)-5-(2,2,2- pyridin-3-yl
trifivoroethoxy)j-piperidin-3-y
14.377 | (S)-1-ethoxysulfonyl-pyrrolidin- pyridin-3-yl
14~y
14.378 | (S)-1-ethoxysulfonyl-pyrrolidin- 6-methyl-pyridin-3-yi
4-yi '

Ol O] Of Of Of Of Of O O] O] ©of o] o| o o] o] o| o

14.379 | (S)-1-propoxysulfony!- pyridin-3-vi
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amnosulfon | - i eridin-4- 1 14.345 1-[ (N nethoxyethyl-N-nethyl)-
pyridin-3-yi amnosulfon | - i eridin-4- 1 14.346 (R)-1-dinethyl sul fonyl -
CH2-O pyridin-3-y1 rrolidin-4- 1 14.347 (R)-1-nethoxycarbonyl- CH O
pyridin-3-yl rrolidin-4- | 14.348 (R)-1-dinethylsul fonyl- CH2-O

6-nmethyl -pyridin-3-yl rrolidin-4-_1 14.349 (R)-1-nethoxycarbonyl- CH?-O

6- met hyl - gyri di n} gyryolidine4-@ll i di n-4- | 14| 350 (R)-1-(dinmethylsulfonyl)- {0
6-nmetho i |er4,s80n &)-1-po 0)@¥ﬁlfdilwp 3-yl [14.381 (S ﬁhﬁhﬂﬂiyhﬁhamﬂnosul fanyl -
CH2- 0 6- ngt hyl - pypirdiainagyly! rroli dlhn-i?)- | 13. 352 -
(S)-1-iso- | St vyl - pyg di n{ in-3kg ol 1din-3- 1 14.353
(- 1-ethy|l SaTT ﬁ;%’mt Lﬁ? e -0 oot hyl | B S " 4 5k
(S)-l,—rret"r@(gg,f o pyrlgyn-d gnd[ﬁ_@:}}lldln 3- T -9§- |
14. 355 (S)|- 1-TSo} hr'a mﬁ& 9,5% Q 6- net hyl é 3-yl rrolidiin-3-
| 14.356 (IR -[(R) . iRk er| d| n-5 0 6-nethyl -pyridin-3-yl 14,1357
(S)-l-(ethylsulfoﬂ §]ld g -3- Opyr|d|n3yl 14 358
(S)-1-(di nrethyt:s eT T 4359
(S)-1-(pr op&‘i-@ﬁ g{;} 2;3‘ ? ‘}'J‘ﬁ\"ﬁmbﬁn ' di ns-yi pngQ}n L3’1" 360
(S) - 1- net Hoxycar pBHy ppsHIfan 5&” eridin-3- | 14.361
(S) - 1- et haeyrcarbbh —eH—- py-Fei-A—3-3+ —
"14.384 (Fi)—[*l-dlmethylammocarbonyi- 6-methyl-pyridin-3-yl
(S)-2-d1methyiamlnosuifonyl]-
pyrrolidin-4-yl _
14.385 | (R)-{(S8)-2- O 6-methyl-pyridin-3-yl
dimethylaminosulfonyl-1-
__._|_ methoxycarbonyll-pyrrofidin-4-yi
14,386 | (S)-1-cyclopropylsulfonyl- O pyridin-3-yi
pyrrolidin-4-yi
14.387 | (S)-1-cyclopropylsulionyl- O 8-methyl-pyridin-3-yi
k pyrrolidin-4-yl
14,388 | (R)-[1-cyclopropylsulfonyl-(R)- O 6-methyl-pyridin-3-y!
- 3-methoxy]-pyrrolidin-4-yl
14.389 | (R)-[1-ethylsulfonyl-(R)-3- 0 8-methyl-pyridin-3-yt
methoxyl-pyrrolidin-4-yl
14.390 | (R)-1-sthylsulfonyl-pyrrolidin-4- O pyridin-3-yl
RY
14.391 | (R)-1-propylsulfonyl-pyrrolidin- O pyridin-3-yl
4-yi
14.392 | {R)-1-cyclopropyisulfonyl- O pyridin-3-yl
pvrrolidin-4-vi
14.393 | (R)-1-(cyclopropyisulfonyl)- O pyridin-3-yi
piperidin-3-vi ;
14.394 | (R)-1-(cyclopropyisulfonyl)- 0] 6-methyi-pyridin-3-yi
piperidin-3-yi
14.395 | azepan-4-yl o pyridin-3-vi
14.396 | 1-dimethylsuifonyl-azepan-4-yi O pyridin-3-vi
14.397 | 1-methoxycarbonyl-azepan-4-yl Q pyridin-3-yi
14.398 | (R)-[1-ethyisuifonyl-(S)-2- 0] pyridin-3-yl
methoxymethyil-pyrrolidin-4-y! _
14.399 | (R)-[1-cyclopropylsulfonyl-(S)- O pyridin-3-yl
2-methoxymethyl]-pyrrolidin-4-
yl
14.400 | (R)-[1-ethylsulfonyl-(S)-2- O 6-methyl-pyridin-3-yl
methoxymethyi]-pvrrolidin-4-yl
14.401 | (R)-[1-cyclopropylsulfonyl-(S)- o 6-methy!-pyridin-3-y!
2-methoxymethyij-pyrrolidin-4-
yi
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- |1 14.362 (S)-1-iso-propoxycarbonyl- 0 pyridin-3-yl i eridin-3- 1 14.363
S)-1-(ethylsul fonyl)-piperidin-3- O6-nethyl-pyridin-3-yl | 14.364

(di nmet hyl sul fonyl ) -4-nmet hoxy- 0 pyridin-3-yi i eridin=3- | 14.365
S)-1-(isopropylsulfonyl)- 0 6-nethyl-pyridin-3-yl i eridin-3- | 14.366

R -[(S)-4-methoxy]-1- 0 pyridin-3-yl nmetho carbon |- i eridin-3- | 14.367
S)-1-(propyl sul fonyl)-piperidin- 0O @xdﬁiﬁIBYI's- pyridin-3-yl 3-vi 14.368

S) - 1- net hoxycar bonyl - 0 6-net hyl - pyr| din-3-yl i eridin-3- 1 14.369

) - 1- (di met hyl sui fonyl) - [ (S)athe Rinds|of Bohindiay 3-y! nethox - i
1din-3- 1 14.370 (S)-1-ethoxycar bonyI pi peridin- 0 6-methyl-pyridin-3-yi
14. 37 [(S) h t bon

i eridi ril(]d%%ll- 14, %’m!@% %ﬁ!g\g@pgt&%gxﬁgg?’rbsm%ﬁ Bé@E&bmﬂ%E 1Wd%ﬁa3 yl
eri di n- 3with respeghto Bﬁ)actfoxt%q:hwﬁsyﬂ b nbadfidliewi -compeunds bgfrequgandldg no3-yl
3- et ho 14.374 (R -[(R)-3-methoxy-1- 0

et hyl - p§?ﬁ‘%qléh?”%r@06ntg!tn%gx car bon I - rrolidin-4- | 14.375

R)-[1-i so-propyl sulfonyl - (R -3- 0 6-frethyl -pyridin-3-yl netho rrolidin-4-
14.376 (R)-[(R-5-(2,2,2- 0 pyriding3- yI trifluoroethox - i eridin-3- |
14.377 (S)-1-ethoxysul fonyl pyrrolidiras O pyridin-3- yI 4 14.378
(S)-1-ethoxysul fonyl -pyrrolidin- yl -py@d di n-3-yl  4-vi

3
(
1-
(
(
(
(
(R
e

d

3
|
R -
6-
(

14
) \0 N N F'{E
H H
7 Formuia 11
R’l.1 Rz

15.1 Pyridiny! ' Fluorophenyi

15.2 Pyridinyl Methyiphenyl

15.3 ' Pyridinyl Phenyi

15.4 Pyridiny! Dimethylacetamido-phenyl- |

15.5 Pyridinyl Ethoxycarbonyl-pyridinyl-

15.6 Pyridinyl Ethylenedioxy-phenyl-

15.7 Pyridinyt Imidazolyl-

15.8 Pyridinyl Hydroxyphenyl-

15.9 Pyridiny Pyrrolidin-1-yl-pyridinyl-
15.10 Pyridinyt (2,6-Dimethyl-morpholin-4-

yl)-pyridinyi- |
15.11 Pyridinyi (Pyridin-2-ylsulfanyl)-
pyridinyl-

15.12 Pyridinyl Quinolinyl-
15.13 Pyridinyl 3,4-Dimethyl-isoxazolyi-
15.14 Pyridinyl Ethoxycarbonyl-imidazolyl-
15.15 Pyrdinyl 4-Acetylamino-pyridinyl-
15.16 Pyridinyi Trifluoromethyl-pyridiny(-
15.17 Pyridinyl Carbambyl-phenyl-

- 101 -



14.379 S -1- ro o sulfon I- O ridin-3- 1 -99 rrolidin-4- 1 14.380
(S)-1-propoxysul fonyl- 0 6-nmethyl-pyridin-3-yl rrolidin-4- 1 14,381

(R -1-iso-propyl sulfonyl-[(S)-2- 0 pyridin-3-yl netho eth | - rrolidin-4-
i 14.382 (R)-[(S)-2- 0 pyridin-3-yl dinethylam nocarbonyl-I-

dimethylamnosulfonyl] rrolidin-4- | 14.383 (R -[1-dinethyl am nocarbonyl- 0
pyri di n-3-yi| () - A5ditet hy| giyridiayl fonyl ] - rr ol i fl{PHfdrbdy-81)-phenyi-
(R)‘[l‘d' net ny|d.[n T Ullyl‘ III:LIIyI pyl HeH--R—p ”! _ ———
(S)-2-di met hyl ami no @f onyl ] rPryﬂa'Pﬂl n-4 | 14.385 [%V-Om-g;udgzoilgth-yl)-
6- met hyl - pyrji di n-3-yl di net Ryl am nosul fonyl -1 nef kAl bon - rrolidin-4-
| 14. 386 (S)'J. EJy'Cl_Gpr nny_ll_suljnn\ll al n\ll’l_r’ll n=3- Xl rralidin-4- 1 14 387
(S)-1-cycl opr opyl sdl5f2(9nyl 0 @’yﬁ@'ﬂﬂyl pyri di n- 3- y{ (2-Hydsbkyieihylsmino)d 4. 398
(R -[1-cyclgpropyl sulfonyl-(R)- 0O 6-nethyl-pyridin )édei _ 3-nethox -
rrolidin-4- 434389 (R)-[1-gthylsulfonyi-(R)-3- P th - pyri di n- 3- yl
metho rrolidin-4- M584. 390 (RPy:jdleylhyl sul fonyl py'(zelHyd}om;.éthOQy)mynuﬂym- 3-yl
| 14.391 (Ry-I-prop¥gt mronyl =0 —pytid 4—yi—34--392
(R)-1-cycl opropyl sul'tonyl- 0]p ff gﬂ rrolid MGQ‘O{(YP@)"SQB
(R) - 1- (cycl dpropyl 4612Bonyl ) - G’ymihyldl n-3-yl Hydroxymethyl-oxazolyl-

15.24 Pyridinyl Methoxymethyl-isoxazolyl-

15.25  Fluoropyridinyl- , Methoxyphenyi-

15.26 Pyridinyl- Dimethoxyphenyl-

15.27 Pyridinyl- Direthoxypyridinyl-

15.28 Pyridinyl- Pyridinyl

15.29 Pyridinyl- Isoxazolyl-

15.30 Pyridinyl- 1H-Pyrazolyl-

15.31 Pyridinyl- Fluoro-chloro-phenyl-

15.32 Pyridinyi- | Chioro-methoxy-phenyl-

15.33 ~Pyridinyl- Chloro-methyl-phenyi-

16.34 Pyridinyi- Fluoro-methoxy-phenyl-

15.35 Pyridinyl- Methylsulfanyi-phenyl-

15.36 Pyridinyl- Acetylphenyi-

15.37 Pyridinyl- Methyl-methoxyphenyl-

15.38 Pyridinyl- "~ | Methoxyphenyl-

15.39 Pyridinyt- Methoxypyridinyl-

15.40 Pyridinyl- {1,2 4] Thiadiazolyl-

15.41 Py_ridinyl— [1,3.4]Thiadiazolyl-

15.42 Pyridinyl- Methylcarbamoyl-phenyi-

15.43 Pyridiny!- Thiazolyl-

15.44 Pyridinyl- Ethylsulfanyl-

- | 1,3, 4]thiadiazolyi-
15.45 Pyridinyl- Cyanophenyi-
15.46 Pyridinyi- Carbamoyl-phenyl-
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I eridin-3- | 14.394 (R)-1-(cycl opropyl sul fonyl)- 0 6-nethyl-pyridin-3-yl
I eridin-3- | 14.395 aze an-4- | O ridin-3- | 14.396 1-dineth Isulfon
| -aze an-4- | Oridin-3- i 14.397 1 -nethoxcarbon |-aze an-4- | 0 ridin-3-
| 14.398 (R -[1l-ethylsulfonyi-(S)-2- 0 pyridin-3-yl netho neth | -
rrolidin-4-_1 14399 (R -[1-cyclopropylsulfonyl-(S)- 0 pyridin-3-yl
2- met hoxymnet hyI ]- pWFﬁSI i di n- zPymdmyl 400 (R) [1 et Hi’yranmylonyl (S)-2- 0
(R1 1 ool boropyl BB onyi - ( S ret ot io;Fl'd."rl‘ﬂ%*hgwca“bowl-phenvl-
2- met hoxynet hyl ] - pyg.ael i di n- 4pyridiR@- Exanpl e 15 Oheydr&ama - Formiul a
'lto( Zoégg S:/v th res?ﬁ:éa to Re Q@tglyﬂﬁi“ﬂéﬁghes 1 to 5,Methexrahenyhi ng corrpodn:js
For it 11 A Loy TN L R a1 DR -f”hprh Ly
15.3 Pyridipyl Phe‘rEyBZ 15. 4 P‘/Pymﬂlmw-l Di et hyI acet a(hyadxoppic&mﬂ-l - 15 5
T8 7 Pyr iyt Lo 0] y1 15| BBV myl tar oxyalTEA o P

15.54 Pyridinyl- 5—Methyl-|soxazolyl-

15.55 | Pyridinyl 3-Methyl-isoxazolyl-

15.56 - Pyridinyl- Ethoxy-pyridinyl-

15.57 Pyridinyl- Carboxy-phenyl-

15.58 Acetylphenyl- Pyridinyl-

15.59 Pyridinyl- Methylenedioxypheny!-

15.60 3—Pyridinylprop—2—yl- Pyridinyl-

15.61 Pyridinylmethyl- Pyridinyl-

15.62 Pyridinylmethyl- Pyridinyl-

15.63 3-Pyridinylprop-2-yl- Hydroxyphenyi

15.64 Hydroxmethylphenyl- Hydroxyphenyl-

15.65 1-Pyridinyl-ethyl- Hydroxyphenyl-

15.66 1-Methoxy-prop-2-yl- Methoxypyridinyl-

15.67 1-Methoxy-prop-2-yl Pyridinyl-

15.68 Tetrahydrofuranyi- Methoxypyridinyl-

15.69 Pyridinylmethyl- Hydroxyphenyl-

15.70 Tetrahydrofuranyl- Pyridinyl

15.71 Pyridinyl- Hydroxyphenyl-

15.72 Pyridinyl- Methylcarbmoyl-phenyi-

15.73 Pyridinyl- Hydroxypropyl-phenyi-

16.74 Hydroxymethyl-phenyi- Methoxyphenyl-

15.75 Pyridinyl- 5-Cyclopropyl-

[1,3,4]thiadiazolyi-
15.76 Acetyiphenyl- Methoxyphenyl-
15.77 Pyridinyl- Carbamoylpyridinyi-
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15.9 Pyridinyl
(2, 6-Di net hyl
(Pyridin-2-ylsul fanyl) -

Pyrrolidin-I-yl
-norpholin-4 yl)-pyridinyl-
pyri di nyl

-pyridinyl -

15. 10 Pyri di nyl

15. 11 Pyri di nyl
15.12 Pyridinyl

Qui nol i nyl - 15.

13

Pyridinyl 3, 4-Di nethyl-isoxazolyl- 15.14 Pyridi nyl
Et hoxycarbonyl -im dazolyl- 15 15 Pyrdinyl 4-Acetylam no-pyridinyl- 15.16
Pyri di nyl Trji f1 uordrﬁé’tﬁhyl pyr |Ryrldmyl- 15 17 Pyr| di rwﬂlyr;ﬁw‘mmyl phenyl - }101
15. 18 Pyr| di Hyl (J.- %I OXYy~= et IICII)’I 1+5—49 m 'L"I
(2- Oxo-i ni ddzol i di 1212yl ) - @ﬁyafiwyr 15. 20 Pyri di QrMefhvl-lsofhlazolyi—

2- Hydr oxy- €t hyl aniis ridi _di nyl
gZ mdroxg- Lhz,\,‘ “Sap' di}/‘.y' %}%&%\t/r}dﬁﬂ% r'rely Pynﬁ{/hwhaxvohenvl 15.P3
Pyri di nyl - Hydroxyﬂ@taﬂyl oxaz drl;lydromﬂw&pwwl-dl ny | Pyridinyl-
Met hoxynmet hyl -Tsox rarnyt=—eth prrenyt=—=15-26
Pyridinyl - Dinet hnag%?envl éq?‘zngdwe inyl - Dine Eg é} ridinyl- 15.28
Pyridinyl- Ryridi n)15 885. 29 P3‘ rFIyddlnny- I soxazol yl - D&hﬁﬁo nz\ph nyl
1H Pyra20| yl—ﬁd SXI rohi Flyl tor-o—chl-ore p!"‘rcu 15-32 ’r—l di n"l
Chi or o- met haxy- pheﬁ\n 15, 33 IByVF‘?“BYInyI Chi or o- net WPWE’HEHXJT © 1534
Pyridinyl - Kl uoro rretsboxy ph ’W"'dmg 35 Pyridinyl M@H}% f-anyT - pheny] -
15. 36 Pyri difyt—Acetyd-pheryh—a5-374-Pyridi-nyl -\ = - 15.38 .
Pyridi nyl - NMet hoxyﬂﬁ@ﬁy Pyridinyl- Dimethylamino-phenyi-

15.87 Pyridinyl- Morpholin-4-yl-pyridinyi-

Exampie 16

[00167} Similarly, by foliowing the procedures iilustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

‘Formula 16 were obtained:

Ra
(j\ /Q [
R2
/I'L -
N
R N
Formulza 16
R R
16.01 Acetyl- Pyridazinyl-
16.02 Acetyl- Methylpyridazinyl-
16.03 Acetyl- Methoxypyridazinyi-
16.04 Acetyl- Methoxypyrimidiny!-
16.05 Acetyl- Methylpyrimidinyl-
16.06 Acetyi- Pyrimidiny!-
16.07 N-Cyano-N,N-dimethyi- Methylpyridinyi-
carbamimidoyl-
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15. 39 Pyridi nyl -
15. 41 Pyridinyl -

Met ho xypyri di nyl -
11, 3, 4] Thi adi azol yl -

15. 40 Pyri di
15. 42" Pyr |

nyl -
di nyl -

Met hyl car banoyi - phenyl - 15.43 Pyridinyl- Thiazolyl- 15.44 Pyridinyl -
Et hyl sul fanyl [1, 3, 4]thiadiazolyl- 15.45 Pyridinyl- Cyanophenyl- 15.46
Pyridi nyl - _Car banoyl - phenyl -102 15.47 Pyridinyl- Pyrazinyl- 15.48
Pyridinyl -1 Met hegggar bonyN-ORReWN, N-dimetfi. PYT 1T droxynernyr-pnenl
15. 50 2-Pyri di nyl et hyl - Met hoxy- phenyl - %15 51 Py iﬁf
Hydr oxyet hyl - phenyl -~ 15. bgarpgrin (h@I Cyanopyrldlnyl 15 53 Pyrldlnyl
Pyridinyl 4 15. 54 RyT 1 dr ny, Yy =1 S0xXazotyt Pyridi-ny
3-Met hyl -ilsoxazolyt- 15 R%mge @hﬁ - Ethoxy- DerﬁﬁW heﬁg o7 Pyrldlnyl
Car boxy- phenyl - 18.4) 58 Aceftﬂgzﬂhpx;ealymﬂyiPyr i di nyl - 1ﬂeﬁ@xﬁﬂehﬁl nyl -
Met hyl eneq tgl E INANCImYIY, 2 ¥ Py i-di-pyd 15-61
Pyri di nyl qet hyl - Egrldan? yﬁ%‘%ﬁ ﬂerdlnylnethyMEWWWV”@PHyl- 15. 63
3- Pyridi nyl propi@ty| - Hyldzr-meiighgarsty- 15. 64 Hydrp nyl—-
Hydl’OX)/ph‘?ﬂ‘y'Jl 15 —65—3—F E i ?”2\, étxlu - I:I\/rlr [aV'aY; ﬁgﬁb%h@ﬂﬁ
1-thhoxy-prop‘E?§ﬁ thH%%@@yrldlnyl 15. 67 1-N&ﬁﬁﬂmﬂﬂbwbp 2-yl Pyridi
15. 68 Tet fahydr gf 44 anyTl - j Nyl =—15-6 rmytmetthyt—=
Hydr oxyphenyl- 15,70 Tntggﬁ%;@%¥u1an - Pyridinyl Wﬁﬂﬁl

16.15 D:methylcarbamoyl— Methoxypyridinyl-

16.16 Acatyl- Pyridinyl-

16.17 Acetyl- Cyanopyridinyl-

16.18 Acetyl- Pyridinyl-

16.19 Acetyl- 1-Hydroxyethyl-pyridinyl-

16.20 Methoxycarbdnyl- Cyanopyridinyl-

16.21 Acetyl- Methoxypyridinyl-

16.22 Acetyl- Methyisulfanylpyridinyl--

16.23 Acetyl- Trifluoromethyl-pyridinyi-

16.24 Methoxycarbonyi- Pyridinyl-

16.25 Dimethylcarbamoyl- Cyanopyridinyi-

16.26 Methoxycarbonyl- Methoxypyridinyl-

16.27 Methoxymethylcarbony{- Pyridinyl-

16.28 Methylsulfonyl- | Pyridinyl-

16.29 Dimethylcarbamoyl- Methoxypyridinyt-

16.30 Ethylcarbamoyl- Pyridinyl-

16.31 Dimethylcarbamoyil- Pyridinyl-

16.32 Propionyl- Methoxypyridinyl-

16.33 Iscbutyryl- Methoxyphenyi-

16.34 Propionyi- Methoxyphenyl-

16.35 Methyiéulfonyl~ Methoxyphenyl-

16.36 Methylsulfonyl- Methoxypyridinyi-

16.37 Methoxycarbonyl- (Acetylamino-methyl)pyridiny!-

16.38 Dimethyicarbamoyl Carbamoyi-
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-15.71 Pyridinyl- Hydroxyphenyl- 15.72 Pyridinyl- Methyl carbnoyl - phenyl -
15. 73 Pyridi nyl - Hydroxypropyl - phenyl - 15.74 Hydr oxynet hyl - phenyl -
Met hoxyphenyl - 15.75 Pyridinyl- 5-Cyclopropyl [1,3,4]thiadiazolyl- 15.76
Acetyl phenyt - Met hoxyphenyl - 15.77 Pyridinyl- Carbanoyl pyridinyl -103 15.78
Pyridinyl - Pyrimdinyl- 15 79 Pyridinyl- 3-Methyl-isothiazolyl- 15.80
Hydr oxynet hyl - pH&89l - Py| thduifo:i}& 81 1- I—Iydroxye{tyanbpﬁmﬂyl - Pyridinyl]
15. 82 1-WW1: 1583 -yt i—eh— hl-e+opheny 16584
Pyri di nyl - | Acet yl phenyl - Melyés Widi nyl - Met hoXW@Wﬂ'lﬁfhﬁp%@mﬂ/rl di nyl -
D net hyl amj no- ph@ay!| - 15] 8éefivri di nyl - Mor phol 11 1\7,“ anprej 16
O her Conppunds of Fnrnula '@{001671 Simlarly, byey éém'ln%g N proced Ir es
illustrated in Exanples | to 4 and wth respect PwddiFRdact ion Schenes | {o
5, the fol ] ow ngsaenpounfia Gof T espondi Ng TO0 Formga o yereobtarmed—RE
FR ao",[-6-N-N_-.HH rF’mPa 16 Ra RZ _16.01 A[:Eé@@ﬁ’!fﬁwvﬁ dazi nyl - 16.¢2 -
Acetyl - Me}f hyl pylfi*dlazi ny| Acat@l-03 Acetyl - Met hoxy pyathgpaidind-- 16. 04 Acet I -
Met h di ¢t -
OXypyrfm di gl Propionyl- Pyridinyl ,
16.45 Dimethyicarbamoyl- Methoxymethyl-pyridinyl-
16.46 Methoxycarbonyl- Methoxymethy[—pyridinyl-
16.47 Acetyl- {(Acetylamino-methyl)pyridinyl-
16.48 Dimethylcarbamoyi- (Acetylamino-methyl)pyridinyl-
16.49 Acetyl- Methoxymethyi-pyridinyi-
16.50 Methylsulfony!-- Carbamoylpyridinyl-
16.51 Acetyl- Carbamoyl-pyridinyl-
16.52 D?methylcarbamoyl- Methylpyridinyl
16,53 Methylsulfonyl-- Pyridinyl-
16‘.54 Acetyl Carbamoyl-methyl-pyridinyl-
16.55 Methoxycarbonyl- Methyipyridinyl-
16.56 Methylsutfonyl- Methylpyridinyl-
16.57 Methylsulfonyl- Methoxypyridinyi-
- 16.58 Methoxycarbonyi- Carbamoyipyridinyl-
16.59 4-hydroxy-piperidine-1-carbonyl- | Methylpyridinyl-
16.60 4-Ethoxycarbonyi-piperidine-1- | Methylpyridinyl-
carbonyt
Example 17
Qther Compounds of Formula |
[00168] Similarly, by following the procedures illustrated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to
Formula 17 were obtained:
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16. 05 Acetyl - Methyl pyrimdinyl- 16.06 Acetyl- Pyrimdinyl- 16.07

N - Cyano- N, N-di net hyl - Met hyl pyri di nyl - carbam m doyl -104 16.08

N - Cyano- N, N-di net hyl - Pyridi nyl - carbam m doyl 16.09 Ethyl carbonyl -

Met hoxyphenyl - 16.10 Met hoxycar bonyl - Met hoxyphenyl - 16. 11 Et hyl car banoyl -
Met hyl pyridinyl - 16.12 2- Met hyoxyacetyl - Met hoxyphenyl - 16. 13 Acetyl -
Acetyl pyridinyl- 16.14 D net hyl carba AN ridinyl- 16.15

Di net hyl car banoyl - Met hoxypyridi nyld 16. 18 Acetyl- Pyridinyl- 16.17 Acetyl -
Cyanopyridinyl - 16.18 Acetyl- Pyridijnyl 16.19 Acetyl- 1

- Hydr oxyet hyl - pyridi nyl - 16. 20 Met yggpc-nyl- Cyanopyridi nyl - 16.21
Acetyl - Met hoxypyridinyl- 16.22 Acety Met hyl sul f anyl pyri di nyl - 16. 23
Acetyl.- Trifluoronethyl-pyridinyl- 16.24 Methoxycarbonyl- Pyridinyl 16.25
D net hyl car banoyl - Cyanopyri di nyl - . 6 Met hoxycar bonyl - Met hoxypyri di nyl -
16. 27 Met hoxynet hyl car bonyl - Pyridin .28 Met hyl sul fonyl - Pyridinyl -
16. 29 D net hyl car banoyl - Met hoxypyr t hyl car banoyl - Pyridi nyl -
16. 31 Di et hyl car banmoyl - Pyri di nyl -[{ 16. 32 |Pr opi oyl - Met hoxypyri di nyl -

16. 33 I sobutyryl - N%thoxypﬁéqxla 6,34 Prgpi onyl J\ Met hoxyphenyl - 16. 35

Met hyl sul fonyl - Met hoxyphenyl -~36. ony NMéfhoxypyridinyl-

H H
Formula 17
R1.1 RZ
17.01 | Pyridinyl ' Methoxyphenyl-
17.02 Pyridinyt Phenyl
17.03 Pyridinyl Methoxyflucrophenyl-
17.04 Pyridinyl Dimethoxyphenyl-
17.05 Pyridinyl Fluorophenyi-
17.06 Pyridinyt Methylsulfanylphenyl-
17.07 Pyridinyi Dimethoxypyridinyl-
17.08 .| Pyridinyl Acetylphenyl-
17.09 Pyridinyl Methoxypyridiny!
17.10 Pyridinyl Pyridinyl
17.11 Pyridinyl Fluorcpyridinyi
17.12 Pyridnyl Methoxyphenyl
17.13 Pyridinyl Flurochlorophenyl-
17.14 Pyridiny! Dimethylaminophenyi-
17.15 Pyridinyl Chloromethoxyphenyl-
17.16 Pyridinyl Isoxazolyl-
17.47 Pyridinyl 1H-Pyrazolyl-
17.18 Pyridinyl Chloropyridinyl-
17.19 : Pyﬁ&nyl Pyrimidiny
17.20 Pyridiny! Methylphenyl
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16. 37 Met hoxycar bonyl - (Acetyl am no-net hyl ) pyridinyl- 16.38 o

Di met hyl carbanoyl Carbampyl 105- ( 16.39 Methyl sul fonyl - Cyanopyri di nyl -

16. 40 Met hyl sul fonyl - Met hoxynet hyl pyridinyl 16.41 Acetyl -

Met hyl car banoyl met hyl pyridinyl- 16.42 Acetyl- Ethylpyridinyl- 16.43

Acetyl - Methyl pyridinyl- 16.44 Propionyl- Pyridinyl 16.45

D met hyl car banoyl - Met hoxynet hyl - pyr'ﬂdgﬁﬁk 146. 46 Met hoxycar bonyl -

Met hoxynet hyl - pyri di nyl - 16. 47 Acetyl cetyl amno-met hyl ) pyridi nyl - 16. 48
Di net hyl car banoyl - (Acetyl am n 6.49 Acetyl -

Met hoxynet hyl - pyridinyl - 16.50 Methyl sul fonyl-- Carbamoyl pyri di nyl - 16.. 51
Acet yl - \[;‘%m‘é | - pyr Boeeificily eGsegs: DDnmph;rld:ap@taimtyl towsEdshyhraiaci givesih 66. 53

Vbt hoxye 131]; pordgatedly L irbbling o Bnbtidnthe LRPROTE! pp Gry-SUmBIEARA ATPrsn A A
16. 57 K/Et hyP%f{ﬂf fo)mWOSlﬂVEOfmmpycardlanylskelétﬁl &% deﬁ(mlbféo%‘ﬂa' smlgle 50

- d| nyl
Car banoyl pyrd 4-hydroxy- pi peridi ne-|-carbonyl - Methylpyri
16. 60 4yEPh%xr€/%ar hon $r§'%88?| di ne-1- Methyl pyridinyl- carbonyl - Exanmple 17

O her Conpounds of For rrul a I [001681 Simlarly, by follow ng the procedures

| | lustrated and_ with respect to Reaction Schenes | to
the fol |ISK%?71‘§X M"c%ﬁﬁa%-pJﬁcﬁvﬁb'ateotheﬁfmphcqmpmde colihaiATedse - 106
NN - activity of full-length cardiac myosin in the context of native sarcomere, skinned myofibril

assays are performed. Rat cardiac myofibrils are obtained by homogenizing rat cardiac
tissue in the presence of detérgent. Such freatment removes membranes and majority
of soluble cytoplasmic proteins but leaves intact cardiac sarcomeric acto-myosin
apparatus.  Myofibril preparations retain the ability to hydrolyze ATP in an Ca™
conirofled manner. ATPase activities of such myofibril preparations in the presence and
absence of compounds are assayed at Ca™ concentrations giving 50% and 100% of a
maximal rate. |

Example 19

[00171] = Dose responses are measured using a calcium-buffered, pyruvate kinase
and lactate dehydrogenase-coupled ATPase assay containing the following reégents |
(concentrations expressed-are final assay concentrations): - Potassium PIPES (12 mM),
MgClz (2 mM), ATP (1 mM), DTT (1 mM), BSA (0.1 mg/ml), NADH (0.5 mM), PEP (1.5
mM), pyruvate kinase (4 U/mi), lactate dehydrogenase (8 U/ml), and antifoam (90 ppm).
The pH is adjusted to 6.80 at 22°C by addition of potassium hydroxide. Calcium levels
are controlled by a | buffering system containing 0.6 mM EGTA and varying
concentratlons of calcium, to achieve a free calcium concentration of 1x10™ M to
1x10° M. _
{00172] The protein components specific to this assay are bovine cardiac myosin
subfragment-1 (typically 0.5 uM), bovine cardiac aétin (14 pM), bovine cardiac
tropomyosin (typically 3 uM), and bovine cardiac troponin (typically 3-8 uM). The exact
concentrations of tropomyosin and troponin are d etermined empirically, by titration to
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RI1 ONNR2 HHFormula 17 R1.1 R2 17.01 Pyridinyl Methoxyphenyl- 17.02
Pyridi nyl Phenyl 17.03 Pyridinyl Methoxyfl uorophenyl- 17.04 Pyridinyl

D net hoxyphenyl - 17.05 Pyridi nyl Fluorophenyl- 17.06 Pyridinyl

Met hyl sul f anyi phenyl - 17.07 Pyridinyl D nethoxypyridinyl- 17.08 Pyridinyl
Acetyl phenyl - 17.09 Pyridinyl Methoxypyridinyl 17.10 Pyridinyl Pyridinyl

17.11 rid
Py di L o B b AP o o e PG Bitsenddl of mi

Pyri di nyl ChRGIAovRssusopmenasured inihg Bfepquemeryi mhd 6%52120 |Tw~mxact cpmcwlfatlan nyl
1 H Pyrazol % 7 nyl
17. 20 Pyri d%twgi}é??]ﬁéh%ﬁgé Q?(#Ee%@arrgl%ﬁécapg %‘éﬁtr{%’an i ﬁilc%;%nné’ékgga rs
[ 00169] Spedtdté iof ATy h)sicalyss Thispeuins beppeenfiroteinyprepartioss, cae do aeriatioosiin i s
eval uated b ri he effect of .the copnpound on actin-stimulated
ATPase of a}f“eﬁgﬁ@s '?ieﬁ“g%ﬁ'b?%%‘ PIERA"BYAL, skeletal and smooth nuscl e,
at a singl ejgapy] corrmumduﬁ@rubeat fezpbrises B0 byifidalilyy alebdired &S ¥Ry Scalclom
eval uate the effect of conpounds on t}1e ATPase act|V| ':%Féof full-] ength

v

cardi ac nyoSPFeNtaldie OpREREMINGS i 0% Ofs MekRr 8TP8RS nrdl i/ BEPHYi B
assays are pRfiinHafPexpdiiert & StrRfmEY @ 1B theSredpdhs8lBrahd AFPRYe BERY S H2kNg

rat cardi ac
calcium concentrations in the range of 1x10™* M to 1x10° M. Subsequently, the assay
mixture ié. adjusted to the pCaso (typically 3x107 M). Assays are performed by first
preparing a dilution series of test compound, each with an assay mixiure containing
potassium Pipes, MgClz, BSA, DTT, pyruvate kinase, lactate dehydrogenase, myosin
subfragment-1, antifoam, EGTA, CaCl,, and water. The assay is started by adding an
equal volume of solution containing potassium Pipes, MgCl,, BSA, DTT, ATP, NADH,
PEP, actin, tropomyosin, troponin, antifoam, and water. ATP hydrolysis is monitored by
absorbance at 340 nm. The resulling dose response curve.is fit by the 4 parameter
equation y = Bottom + ((Top-Bottom)/(1+((EC50/X)"Hill))). The AC1.4 is defined as the
concentration at which ATPase aclivity is 1.4-fold higher than the bottom of the dose

curve.

Example 20

Myocyte Assays
[00174] 20A.PREPARATION OF ADULT CARDIAC VENTRICUL AR RAT MYOCYTES, Adult
male Sprague-Dawley rats are anesthetized with a mixture of isoflurane gas and
oxygen. Hearts are quickly excised, rinsed and the ascending aorta cannulated.
Continuous retrograde perfusion is initiated on the hearts at a perfusion pressure of 60
cm Hz0. Hearts are first perfused with a nominally Ca® free modified Krebs solution of
the following composition: 110 mM NaCl, 2.6 mM KCL, 1.2 miM KH.PQ4 7 H20, 1.2 mM
MgSO0s, 2.1 mM NaHCOs, 11 mM glucose and 4 mM Hepes (all Sigmé). This medium is
rot recirculated and is continually gassed with O,. After approximately 3 minutes the
heart is perfused with modified Krebs buffer supplemerited with 3.3% collagenase (169
p/mg activity, Class ll, Worthington Biochemical Corp., Freehold, NJ) and 25 M finai
calciurn concentration until the heart becomes sufficiently blanched and soft. The heart
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tissue in the presence of detergent. Such treatnent renoves nenbranes and
majority of soluble cytoplasm c proteins but |eaves intact cardi ac
sarconeric acto-nmyosin apparatus. Myofibril preparations retain the
ability to hydrolyze ATP in an Ca" controlled nmanner. ATPase activities of
such nmyofibril preparations in the presence and absence of conpounds are

assayed at CashoRE&N tieEdrPlBe Fhy i 'afi% é@%e@&ﬂs agea/maa afd tHENniRes' a?régu
Exanpl e 19 .In vitro Mdel of Done Dependent ocin ATP ce M

inn [ 00171topyeRl piesgdn b @Y@Maﬁj@me@dn@/ gentlgl amttmpbwrfftb@ @'dntnpyiawat e
ki nase andﬂS'S@&ﬁrﬁﬁ@sfﬂ@&lbﬁ%&ﬁ&%%ﬁ&rﬁﬂ*’@e@rg éﬁéP obei fyci%FEeﬁ' #tdign %00

foll ow ng reagents entrations “express are
concent r at |;c§ﬁ§y}0nF’BB%h;!§"i aslrcre®. (Tie mwitlngNgs@c&teéZaraMsusAJtﬁde(dnnnMdlf'éﬂTT (1

UMy, Tactdee aektigh sl bg gl Reyadty fiogead B b i oRESH

adj ust ed t adgiti®n ta‘taZ@dbub'y stldion i(000 i pstbels satuto immiﬂte)ﬁntéwalﬁhml 100 I m/el S

are control I buf y st nt ai ni n GTA and var

concent r at i G g"”ﬁ %‘é %Y mAngg @Jﬂ'inﬂ{‘%(ig PP%%’"% FE‘FLﬂ‘ﬁC@EﬂE?vE’e?ﬂq%Q r‘o’srqJ | o x104

Mto 1x10-T§rdde pGRSr7@BT Thiel aCt, ea n mrmnemlssmpﬂgcf_l 41 gﬁmt @uéos@sgaeﬁw e
ovi ne cardi ac

bovi ne car -1 i cal |

actin (14 peﬁ%cﬁﬁc’a@ﬁ%@ 'ﬁ;%@% t P%r c%ﬂf"rswr%kmt fopGe mipat A&C
cardi ac tr gpontdinitiaying @ﬁbéﬁl‘néﬁt@aﬂdﬁlsed-rmmﬁx@ﬁﬁs ofCIOAIGHIH. I PFé;%Fa%oﬁg of cells
t ropomyosin and(% rop nin etermned enpirically, by titration to

-108 achi e?® Ha&S calY | iCPlfSe réh%SP?l Qe prisEa 2t Tespendinghtona ﬁéﬂi‘@@ﬂéﬁ”ﬁﬂ% nfe
presence Ofadaliithd RopfotsRNBLESONRL50RASUS LGN f]A&chﬁmenf«‘ gcs?uefw s B

CaCi 2. The exact concentration of myosin in the assay | eterm ned
enpirical | W“W“{'Wﬁ Q?W@ﬁ“@@“ﬂéh%@%uﬁﬂésih@ fQHDWmQt%pQﬂmth hydr ol yS| s.

This varlei en Rink ok d _ L 2hEANT
fraction of active nol ecules 1'h eac prepara Fon 100 St toge
responses &Miguetygf @ xrodg bufascnnéainiag rvbevtesbes piﬁced:mmmﬁu'snoatqhambers (series

corr espondisfg Y0 @ | m nary
experi ment ZPSR%%r@g%"e rri['égxltl gg’{m(ﬁfﬁ p%{ﬁsbé'it%%e% ﬁﬁ&%’g@gaaﬂy@g&; 8 free
cal ci um conliewrd t aitavk, the qhambea:rtwtexf to137rQ; andiithe cdlte 1herd pbtfusadbsito e | v,

ar'e port or MU By ke MRS S Ao KBRS | HEfh it ey eteglinasriBd % acn

with an as Qawaﬁhmahpéi) c@mﬂyaaaﬂa; tigit hanet cleawi sidatiéinpeand a@@u&sca%no%Tpacmg
PLrA, cacr 3 Bt I (e SALARENES oo MRSD Baral RS imyBBhes &R

:maged through a 40x objective and using a variable frame rate (60-240 Hz) charge-
coupled device camera, the images are digitized and displayed on a computer screen at

a sampling speed of 240 Hz. [Frame gra'bber, myopacer, acquisition, and analysis
software for cell contractility are available from lonOptix (Miton, MA).] After 2 minimum
5 minute basal contractility period, test compounds (0.01 — 15 uM) are periused on the
myocytes for 5 minutes. After this time, fresh Tyrode buffer is perfused to determine
compound washout characteristics. Using edge detection strategy, contractility of the
myocytes and contraction and relaxation velocities are continuously recorded.

[00176] 20C. CONTRACTILITY ANALYSIS: Three or more individual myocytes
are tested per compbund, using two or more different myocyte preparations. For each
cell, twenty or more contractility transients at basal (defined as 1 min prior to compound
infusion) and after compound addition, are averaged and compared. These average
transients are analyzed fo determine changes in diastolic length, and using the
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equal volune of solution containing potassium Pipes, Myd 2, BSA, DIT, ATP,
NADH, PEP, actin, troponyosin, troponin, antifoam and water. ATP
hydrolysis is nonitored by absorbance at 340 nm The resulting dose
response curve. is fit by the 4 parameter equation y = Bottom +
((Top-Bottom)/ (1+((ECS0/X)"Hi I1))). The ACl.4 is defined as the

c?nCﬁnt (r]I ati lnmward\hnalwsﬁﬁrtaﬁ%abhomm Wracﬁgﬂa!%hbﬂ%xgri gﬂ fM%grgfaE%ihpﬁABR%%l%%skom
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h
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60 cm H20. jgogerts are R i B0, o ree nodified
Krebs solution of the OWI ng 000| FON: 3 %n#\% K@gﬁ Eﬁ 'R&b! 1.2
M KH2POt  7Fae? (Molecylay Puz@gsyus dzssmlvaMrl\lam&DiﬁmcﬂmwrM gmmnsmcamoﬁbswhh‘lepes
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sol ution cocrﬂ"gﬁﬂli Wge Calpipm gieddetanminemhaktbasgiing and aﬁbﬁerezoamoubg
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100 M calciumis achie m nut es super nat a scarded

and 30 - 53S9 tet aTSﬁdoﬁ'éerUGfth%ﬂlgl(-’flmh ﬁma\@@mt@fevem Wit fluoreSceriV detpliim 11
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00175] 20 L LT EXPERVENTS
W quots of iyt e T b e Raos hhL il b ISR, 8 e

chanbers ( S8HFsRN fluorescence is determined "using a photomulttpher tube (PMT). The
fluorescence system interface routes the PMT signal and the ratios are recorded using
the lonWizard acquisition program.

[00179] Analysis: For each cell, ten or more contractility and calcium ratio
transients at basal and after compound addition, where averaged and compared.
Coniractility a verage transients are analyzed using the lonwizard analysis program fo
determine changes in diastolic fength, and fractional shortening (% decrease in the
diastolic length). The averaged calcium ratio transients are analyzed using the
lonwizard analysis program to determine changes in diastolic and systolic ratios and the
75% time to baseline (Tys).
[00180] 20E. DURABILITY: To determine the durability of response, myocytes are
- chalienged with a test compound for 25 minutes followed by a 2 min. washout period.
Contractility response is compared at 5 and 25 min. following compound infusion.
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20 RC-27NE; Warner Instrunents) conplete with heating platfornms. Myocytes
are allowed to attach, the chanbers heated to 37C, and the cells then
perfused with 37C Tyrode buffer. Myocytes are field stinmulated at 1 Hz in
with platinum el ectrodes (20% above threshold). Only cells that have clear
striations, and are qui escent prior to pacing are used for contractility

experi rrents[ﬂﬂll@l]ieter TORe COPTERSRI: MyYeyt @é’@F‘e\’ﬁﬁ% ﬁé}%lat%](f@lgg%ﬁ%owh
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st ock sol utdLd vt @ in Qbene0| d
(Sigma). To load cel Ffz aﬂﬂ;gu’é'i@%ﬁe{?l onS?SU$§'H%®o°q ﬁ'fg Vﬁ%’ cnmratrogfqr%r 10
i nb t he 3@@5"“@ rgfhwzdocymmameiéwemmexﬂl_ia_}l]wrtded'ﬂvamdq:drﬁQd”'fe@}) B{()lﬂﬁound
probeneci dp,gad b r : i.s wash and incubation is
repeat ed. S mil tamuﬁbﬁcéﬁ%?gﬂuﬁef 'y@ Cmf‘ EQMANATPRes & dertneynppuad and

det er nmi ned isgiPtaterenad ni n. of |oading. [00178] Imaging: A test compound is
perfused on cells. Sinmultaneous  contractility and calciumtransient ratios
are determned at baseline and after conmpound addition. Cells are
digitally imaged and contractility determ ned as descri bed above, using
that ared filter in the I|i ght path Fﬁa‘él?!ﬁ%ﬂ interference with fl uorescent
cal ci um neasur knErhVo e Gif : Abat T8 ) :

cal cium t rfd]ﬁsﬁpt Bovine and rat cardiac myosins are purified from the respective cardiac
tissues. Skeletal and smooth muscle myosins used in the specificity studies are purified
from rabbit skeletal muscle and chicken gizzards, respectively. All myosins used in the
assays are converted to a single-headed soluble form (S1) by a limited proteolysis with
chymotrypsin. Other sarcomeric components: troponin compiex, tropomyosin and actin
are purified from bovine hearts (cardiac sarcomere) or chicken pectoral muscle (skeletal
sarcomere).
[00185] Activity of myosins is monitored by measuring the rates of hydrolysis of
ATP. Myosin ATPase is very significantly activated by actin filaments. ATP tumover is
detected in a coupled enzymatic assay using pyruvate kinase (PK) and iactate
dehydrogenase (LDH). In this assay each ADP produced as a resuit of ATP hydrolysis
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anal ysis are obtained fromlonOptix. The instrunmentation for fluorescence
measur enent includes a xenon arc |anp and a Hyperswi tch dual excitation

| ight source that alternates between 340 and 380 wavel engths at 100 Hz by
a galvo-driven mirror. A liquid filled light guide delivers the dual
excitation light to the mcroscope and the emssion fluorescence is

det er mi ned 'BIPAIRY hATBrAN PK prithea stmumnemgaxndaﬂm off NADHewelesge {5y EDEM

interface rgubgs re recor d u3|n t he
| onW zard acﬁuﬁs?’%ﬁ'ﬁﬁ)gg '83"? g@“f@%ﬂ[w{lo ‘§/§¥ &aécqg@?e dhapsqreance q e‘?‘f‘DGF“ nor e
contractil iwgvelgngtical ciumratio transi ent s at basal and after conmpound

addi tion, 3@8{1@ aver ed and con‘gar ed. Contractility average transients
are anal yz g t %edﬁ%?‘)i‘a? YR ReasMred WingyR sAlciupt-biftared, myrevatshiinggss i n

di astol i c_lamuglabtatedehydiefeinb e abuptdtd MrPaid dsé P é&iﬁé;ﬁﬁg%é q’aﬁd@tﬁn%qé%%%@ e

| engt h) . Tge ave aged calciumratio transients are an
| onwi zar d ﬁ%ﬂ“g%” W sPrRrebaEdingt avsa coneanyedons): dtm:mm E‘IR.t:'r&j(‘éZymtvt)J ic

ratios and Md®, (X ki)t ATe (4 %WW A€m Féé'A ﬁi??’ﬁ%ﬁ Ogs'l'%@t ng,ngr,‘m ne

the durability of response, %t es a ound
for 25 m niwid wmvpatewswwm platedalydwigepase (@ou/mi)eanu matibai (09 ppagponse

I S conpare t n |.nf u .00181] 20F.
THRF Ho ngt@ PP %ocy{geés]sgf?gb%% it ﬁg’féﬂ“oq ¥ ﬁy@%‘f’%gﬁ";” Sials
appr oxi mat @rg Q@%@é{%vbﬁﬁr ouffiering. slyatetmetsmtaampgr Ulmmws EQTAL bh@shatyih

ol t age ) C ricall r the cel |
\Fgacedgat 'E H&é'?é % F)f"‘%glcfu §cr§«§) % ee (9 gtr?&ne%xtrraﬁ é’gd X Rf tMrto he

conmpound adK‘lQllMy i s at steady state, the voltage is decreased for 20

d At ti h I ds t
"t oasi ot bt | Ae PRden b ERBrS Retein BsecneRer té@%%?é’é%n&os&

FREQUENCY: s@ufragramstitl itypicaly meoqm)esmvmedebma RRen at143 ,p %%wnteot:émt%
fusi on of the test co ound

m n. basal | 1,0

fol | owed b‘fﬁ%@f’?ﬁ%ﬂ%@m ¥ é’P"'t‘ﬁéaEdéﬁlq QRS ﬁmwa"m?’yS ph. Teewxaed
conpl et el ycorwenbatiaisi mfetrdrimawyblznnfatreqwam% afe JOBHRRSEE nt,d?nc’bﬂy 'r?););ﬁlrratﬂﬂ to
initial acclﬂlémét | g)r(}g{%ﬁ h r{g I s chal | enged by

this speci 88 yal i ertegc%m a@qe\/@t"f"afr‘ff'ée” mﬁeaueﬁ@yttetpresaa@e Oéﬂ rBMHz
the FS of Eﬁé'ﬁmdrd;ussthatuhehslmﬁed i8S pre@le'ﬁcédﬂﬂ) 5 el cRiegu |ﬁ1esc%1 ekt conrc‘éﬁ %Ww by
increasing jts fractional shortening in the presence o e conp

[00183] 207H BN 11 Vi€ TS LepREERINS empirierlitobs fiiralios tomcmreae@dwmd
act via a did beae'ﬁthya!ﬁwbm"ll $nrtstvaﬁes by A RBRI0bfepaidiBM, il tfrost%ﬁﬁdr%r nol ,

cells are th fura-2 and sinultaneous neasurenment contractili ty

and cal ci utﬁte? f%oaarcel"e e\?l"ﬁ?ﬁ"e%a"hﬂfépﬁf?%w es are sequentially
chal | engedjoon84] S PTCampaisld @BBPOMRFonses are typically measured at the catcium

concentration corresponding to 50% of maximal ATPase activity (pCas), so a
preliminary experiment is performed to test the response of the ATPase activity to free
calcium concentrations in the range of 1x10™ M to 1x10° M. Subsequently, the assay
mixture is adjusted to the pCasp (typically 3x107 M). Assays are performed by first
preparing a dilution series of test compound, each with an assay mixture containing
potassium Pipes, MgCl;, BSA, DTT, pyruvate kinase, lactate dehydrogenase, myosin
subfragment-1, antifoam, EGTA, CaCl,, and water. The assay is started by adding an
equal volume of solution containing potassium Pipes, MgCl,, BSA, DTT, ATP, NADH,
PEP, actin, tropomyosin, troponin, antifoam, and water, ATP hydrolysis is monitored by
absorbance at 340 nm. The resulting dose response curve is fit by the 4 parameter
equation y = Bottom + ((Top-Bottom)/(1+((EC50/X)AHill))). The AC1.4 is defined as the
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buffer, 2 nMisoproterenol, buffer, and a conbination of a test conpound
and isoproterenol. Exanple 21 In vitro Model of Doge r)e pndPnt [ rdiar
hf | Ms. ATPa-,e- Mulafinn (00184] Bovine and rat cardiac nyosins are
purified fromthe respective cardiac tissues. Skeletal and snooth nuscle
nyosins used in the specificity studies are purified fromrabbit skeletal
muscl e and mhcmnoglazmmsATPmmmty\/rel‘M4—fo% Ihighee $hiarsthe Ssttoim of e desesay's
are converted to a single-headed soluble form (S1) by a limted proteolysis
with chymf™fpsin. Other sarconeric conponents: troponin conplex,

troponyosi pogyed act i rAb;i@f Rf F&Uéérﬁbtﬁﬂdftboéﬂtibﬁfé' e&d#aearh%@ﬁ é%lﬁ&teawgréere)

or chicken pectoral (skel et al sarcorrer% Activity o

myosi ns i s &ifgel elothed CWPMQIF ithey acline stimuisiedoATRasr of \ii suldtagmenk.  Aglissi n
ATPase is C ris
detected i x%{atﬂeggéugﬁeg{ee%géd%ata f’eﬁh‘gé@%@ﬂu&ﬁ P\aﬁ&é/éhﬁ%/a r@”ﬁ?&%@%&}'ﬁéw anﬁ

| act ate dehpeantgtioaiseadiugded to & Nahmmsatmm resalt fin BOR gimoakirnebactivator. &ul t

o ant i onCprtSn s mebdirelsn B UG bf MM GudH sdiés ik Sardbdline, L8Ry

moni t or ed laynmmameeqmredbbortﬂﬂwcaetmtzoﬁszﬂmm tha\ﬁeﬂmm fate k6 Poge

responses are neas ciu ted e kinase and

| act at e deﬁﬁﬁaﬁ%ﬂg @E@?ﬁf‘@ﬁfi hgféeé?s@\ﬁébi 8?'?%41 *fol | owi ng
reagents (concentrations expressed are final assay concentrati ons):

Pot assium PIPES (12 MM, WMWC2 (2 nvM, ATP (1 mvy, DTT (1 mM, BSA (0.1
mg/m ), NADH (0.5 mM), PEP (1.5 nmM, pyruvate kinase (4 Um), lactate
dehydrogenase (8 Um), and anti foanE}Qaﬂg RyY. The pHis adjusted to 6.80
at 22C by addition of potassium hydr oxl| de Calciumlevels are controlled
by a buffering system containing L  &f and A ing concentrations of
calcium to achieve a free ( ' 1x10-4 Mto 1x10-8 M

[00187] ThéPHPB ei n E8ApAHEHLS specME’iec 3%3‘&% @%@ayaférﬁow\ﬂhaée%a%em
myosi n  supbp@aioRes (374 Lyesw?? laYe Q.séd Wr, b&i@y'eﬂﬁ: E)Eraﬂb fusibh dg%uc(.éé Mot
bovi ne cardi ac troPony05|n ypically 3 M, g ovine cardiac troponin
(typi cal | yfailug anaisaie deselibed beleve chitey are ﬁ%SQﬁfWDrR@DGdehWQC%@EOm n
' ATPase Lo g ped &Pt PTherb b i frefa) SfRRE fRted P@é’i&’?ﬂéﬁ
measur ed i BXpaEgtasence of 0.2 mM CaCl 2. The exact concentration

moSi NN (G085 sanakeBEAIRBR TP Sihids ol dkiled © AP OV

a desired

isoflurane and maintained within a surgical plane throughout the procedure. Core body

temperature is maintained at 37°C by using a heating pad. Once anesthetized, animals

are shaven and hair remover is applied to remove all traces of fur from the chest area.

The chest area is further prepped with 70% ETOH and ultrasound gel is applied. Using

a GE System Vingmed ulirasound system (General Electric Medical Systems), a

10 MHz probe is placed on the chest wall and images are acquired in the short axis view

at the level of the papillary muscles. 2-D M-mode images of the leff ventricle are taken

prior to, and after, compound bolus injection or infusion. In vivo fractional shortening

((ehd diastolic diameter — end systolic diameter)/ end diastolic diameter x 100) is‘
determined by analysis of the M-mode images using the GE EchoPak software
program. '

[00192] 220, BOLUS AND INFUSION EFFICACY For bolus and infusion
protocols, fractional shortening is determined using echocardiography as described
above. For bolus and infusion protocols, five pre-dose M-Mode images are taken at 30
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rate of ATP hydrolysis. This varies between protein preparations, due to
variations in the fraction of active nolecules in each preparation.

[ 001881 Compound dose responses are typically neasured at the cal cium
concentration corresponding to 50% of nmaxi mal ATPase activity (pCa50), so a
prelimnary experinent is performed,to test the response of the ATPase
activity tosécod inleabals priorclorsoiiatinatiicner infudidreof edtgounlis LAk ifjbdtion Lkl 08

M Subsequently,. the ass ture is usted to the pCaso (typically
B0 vy aBiabumades B ke Ty endcat TN Bisla Ak oA 6r Ui Lami
t est conmpouBdius&dedtion (DI5-5 fhgﬂ@? BV inflsidrlis &/t QAP BathelRP! BFSdidThAaRREers
MyCl 2, BSA, DTT pyruvat e ki nas | act at e dehé?rogenase myosin

subf r agnent &€ %iﬂ"tm"f'%fﬁ?mﬁéﬁﬂna@km@ pepfites\@fttee corppeungss &ypr infusiomraniaalpy
ddi BSA,

<00 a1 s 0t O COIGI005) WE i

ATP hydr ol y8i tailj veinpeatoeierd bye lQﬂﬁkﬁ‘@r biaaeelsacalezlatedl by dEbermirdsgl the nigrgkdse

o CUkEebeldt Dbl Wiy ROIE e, SRR, 168 A Tpbence, o

concent r at i concanirsiftinclis AlERaadedc by vikingi thel tdrgbolcdndentration thahe t dlearhiodd. om

of the dose 0 1 i of act i e.cardiac
myosin is evaﬁléa%{r?dé %‘% fan@ufa f'gcésxf?)fcaf" n "%ﬁ{?ﬁeuf?a b(?H’Stﬂ'gyg&qu“?P OS¢ ed
ATPase of SBlosdsémalpsent takéa td deterhiihatientissrha coenranof #iecstasaurased Wi th
troponin and troponmyosin and Ca++ concentration is adjusted to a val ue
that would result in 50% of maxi nal a%ctlv‘@tl . ATPase is neasured in
the presence of a dilution series of r?’gound Conmpound concentration
required for 40% activation above the ATPase rate rreasur ed in the presence
of control (equival ent JephdtiR RN rni-3 2 : Exanple 22 in
vivo Fractional Shortening i say [00190 prague Daw ey
rats from ge8i9ys Ri vanimalsaber atasttictised i rsoBL‘ﬁﬁn@) marneamaﬁvlnthmr% @C?Pgié‘elﬂ
efficacy a I nf usi ani.nmal s are descri OoW.
They are hoﬂg'eed o SBrﬁ‘éﬁedh'”aﬁ{apﬁ{aﬁ@ gﬂf “15’3(%&?@3“?%02\" RasRatRm £tum
There i s a mackirogion hd dee degtyt cardil arteityi cﬂé‘aré@@hdﬁtdmed)rAWreﬁdﬂﬁiﬂlber@tlp

R e e

terrpelr at ur eartesy Bt nhaladed pabt thé @ dpty arsl Mo ehd Rt \Vdi‘ﬂ'ldi@-d En@rm@stamﬁg{ebﬂrézed
anl nal s

readings, max + / - dp/dt, systolic pressures and heart rate are determined continuously
while compound or vehicle is infused. Measurements are recorded and analyzed using
a PowerLab and the Chart 4 softiware program (ADinstruments, Mountain View, CA).
Hemodynamics measurements are performed at a select infusion concentration. Blood
samples are taken to determine the plasma concentration of the compounds.

Example 24

Loft O Artery Qeclusion Model of G tive Heart Fail
[00194] 244, ANIMALS Male Sprague-Dawley CD (220-225 ¢g; Charles
River) rats are used in this experiment. Animals are allowed free access to water and
commercial rodent diet under standard laboratory conditions. Room temperature is
maintained at 20-23°C and room illumination is on a 12/2-hour light/dark cycle.

- Animals are acclimatized to the {aboratory environment 5 to 7 days prior to the study.
The animals are fasted overnight prior to surgery.

- 115 -



are shaven and hair renover is applied to renove all traces of fur fromthe
chest area. The chest area is further prepped with 70% ETON and ul trasound
gel is applied. Using a GE System Vi ngnmed ul trasound system ( Gener al

El ectric Medical Systens), a 10 Miz probe is placed on the chest wall and
I mages are acquired in the short axis view at the level of the papillary

muscl es. 2-[D0M3jode i pd o gent ricl e angirhailsere Peh&dsttiizednd
infusion, In vivo fractional shortening

ft ol t
R R X °rr‘@i}éq SRS cvallieh 88 inturmiedinith ol 14 Teicange er x

100) is dehedifiéd @flrat¥ndiRodapsdis. O s | ABEIRS
sof tware %ér am r00%92 22Céf Bgnésdﬂ%Nsﬁ)Al NIQ:USI ON EFFlIBsﬁciﬁ%g 'b @é@%gﬁ

i nf usi.on SE%SIP@ is frpgietpingd At TR ryeysingyaiheating blanketed Tinsi ﬁgglcai area is
h di b
eShor " ingbly s ks NP Fbof iy B TL A .
bol us i nj edacsd @t aivantikiPowitioa peekrmpmtsl’y pressere o} @48 iconH.Mandoespinatonges
t ak th f
ol us- | nf eqieont 0 BRE il Fod® A € dellRA R e A5 B lne e oFhe”

| nf usi on pa:ua;m!eslrte is acrrebtmit\mtmsurgtdalfsmb pmaamamki Aeirickid Bf mh®soadr thdre

conmpounds. o Mgt & I mal s ce m nut | oad] dose

i medi at el yﬁ?’f'5(’)a1gl€’xoré'v\§?1é % @@%ﬁﬁb’?p@cﬁhﬁ ﬁg Iuaﬁer Hgé“% S %fetdé?q%c‘i?gl“ﬂth care

cat heter. Thavbiddde tayerdbmerab& veln, tabaiosd thy inflgtetalinkdegedt hﬁwé Sicdebavity is
The mal nt enance

concentratlop & si_égagy tat vol une Bf dji stribution.

dose conc&RTEY; ]Hﬂuﬁ’ ITareIriR] SBgCS: ZRf the PRSop sXRRdeddA Allew vistalization + he
cl ear ance. of G@Thearids halpenéabdi:ﬂw iglopnédto?Hifosa tid fidd. Ve 64 Sikf RiturB Hithsa and
I nf usi on pL, ot ocol Bl ood sarrpl es ar %et aken to determ ne the plasna

s
concent r at I J1eEHfe i BATSEH rATQUNcE g5l CoranaRy rAtieph SRR &S | Oigi rwhich Bl imear t
failure anicoaiast WHQ mbﬁ/ﬁﬁur?‘ﬁb‘-i tid sunafaﬂgﬁy%bzadawuﬁ M G rtﬁé"ﬁsemo?

mai nt ai ned V\nk%ln a f ica | ane d 't hen shaven in preparation
cat het eri 21§ &t aUKeUiaR E?'@ﬂ?gf-‘s %‘S’ftl Wf‘?'ﬁ?éy aferykds rasgiudad dydyingdne lsgh!re

carotid ar taﬁfdhdcthé%rrl%%f endoh)s Grahe dninfiLa thiedy M dale, %x&éfﬁ “thitRhe B[:Enﬁ{“r e

Catheter (MIlar Instrunments, Houston, TX) Is cannul ate other
carotid af% BPYtieghd theriBsialen ip&insed Ha thioet lavernd There ishientilsted ueﬁﬂtahtee te.

End di ast okbgtipeassis Bwn! §hdirigSare '@%ﬁbﬁtéd rfodél{oq}ed tS¥SERek GnlY ﬁ%ﬁﬁ’lpgﬁdand

heart rate are determ ned conti nuousl e conpound or vehic
i nfused. MARUTAIE FERRIYe upranembige (- %@ Oéna‘lgﬂﬁgeﬁmsfph@osh opeiglive smatgediat he

Chart 4 SOEjn\é@ré%anéogfe?@ré AlRsl rté”f‘(?é?lt«%ge'vbmmisrbfg "ﬁ F‘%% da"vlﬁf@gﬁ% °°

measurenents are perfornmed at a select Infusion conce
sanpl es ar fecieanot disfieser niniestadnher wqﬁwad conmelst arat Euﬂmaoted heAoiovaio argls .

weighed once a week.
[00196] 24C. FFFICACY ANALYSIS Approximately eight weeks after

infarction surgery, rats are scanned for signs of myocardial infarction using

echacardiography. Only those animals with decreased fractional shortening compared
to sham rats are utilized further in efficacy experiments. In all experiments, there are
four groups, sham + vehicle, sham + compound, LCL + vehicle and LGL + compound.
At 10 -12 weeks post LCL, rais are infused at a select infusion concentration. As
before, five pre-dose M-Mode images are taken at 30 second intervals prior to infusion
of compounds and M-mode images are taken at 30 second intervals up to 10 minutes
and every minute or at five minute intervals thereafter. Fractional shortening is
determined from the M-mode images. Comparisons between the p re-dose fractional
shortening and compound treatment are performed by ANOVA and a post-hoc Student -
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Exanpl e 24 Left Coronary Artery Cccl usion Mdal of Congestive Heart Failure
(00194] 24A. ANI VALS Mal e Sprague-Dawl ey CD (220-225 g; Charles River)
rats are used in this experinment. Aninmals are allowed free access to water
and commercial rodent diet under standard |aboratory conditions. Room
tenperature is maintained at 20-23C and roomillumnation is on a

12/ 12- hour Ne\ngmud datdﬂlscyaﬂrﬁnals Ard BRdGePiotredeR iBRBIWIRRA7HO dd)s, AmkRlsader Y
envi ronnent prior to the study. The aninals are fasted

over ni ght 69?'& "lstescﬂr"&@r \FOmpouRds Gisings|the 4hkemeshnetis arotore) o DARIREMINGI mal s
are anaest h@ﬁb@%mn&&ﬁné@%@%@%ﬁ?{)&ﬁédﬂﬁa Kt fmﬁﬁégarﬁm%é N@t’h%géndaﬁ)dthe

i ntubated with ﬁau e I ntravenous cat heter nest hesr a
level .is cHRéesien raly arpkiig arshihe bepd wisighis datermieedat ure is mai ntained at 37C
by using a heating blanket. The surgical area is clipped and scrubbed. The
animal is placed in right | ateral recunbency and initially placed on a

ventil ator W a pe spl r.at o re e 0 cm H20 an |ratory
are 60 11802 57 nen B850 s Seke Ml RS Bubles, T4-0E. Gimamuned oy FoRl

ventil ator areTMwnsturrgmﬁie deksired a&ivegr ubbed with sur gl cal scr ub and al cohol .
An incision is nade over the rib cage at the 4'"-5h intercostal space.
The underlying nuscles are dissected with care to avoid the lateral
thoracic vein, to expose the intercostal nuscles. The chest cavity is
entered thmaﬂ 0- 51MWhilpttee eoesent ineatien hasdeenhalasoriiesi with erariaeam:edtotmeal | ow
vi sual i zat r eart.
A 6-0 sil kéi&&gfﬁ:‘:%m%m&ﬁm@% tﬁ%’Sé-?%n%gJa*ogelé g}nHé?sS{se 0[5}31!?,893 ts? %5&( ﬁ’[% co?%nary
art ery neavarjous changeshmayiiiecinatie apd |eﬁ1uwelmteamay\hetWbshﬂtécbﬁrtthcmlr@partng t he

| ronar et f r cular .
ggpendagg ﬁﬁ.}ﬂ%? %t %@gﬂggr&%&%ﬁe ﬂﬁéw@n{c‘)@il {Jaécgﬂgﬂ Wﬁﬂ? su":ng:‘%I &r ound
the arter ymedtma)iap@]aarﬁ!aﬂamu@hm anatedalt euinpd:ﬂ:cmamfanaﬁmp erﬁce‘sé]qimdidse

h I i
e LBttt I AL iR SAP3Ehd I Wl Bk BBkl A o
al | owed t ompdifications ane intérekeri todepaidhin thaisopes of theailaimshagpeaced pbiche Al

(0.01-0. 05 ost .operative anal gesia Once awake, they are
returned tio é]t§I%P§9J 8' C%(Kgs Psagg‘(eé ﬁd?ﬁf?aWw'ag’fB%ﬁaF%ﬂ '?yorre?esr?@??s of infection
or distress. Infected or noribund animals are euthanized. Aninals are

wei ghed once a week. [00196] 24Q EFFI CACY ANALYSI S Approxi mately ei ght
weeks after infarction surgery, rats are scanned for signs of nyocardi al
infarction using echocardiography. Only those animals w th decreased
fractional shortening conpared to shamrats are utilized further in
efficacy experinents. In all experinments, there are
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four groups, sham + vehicle, sham + conpound, LCL + vehicle and LCL +
conpound. At 10 -12 weeks post LCL, rats are infused at a select infusion
concentration. As before, five pre-dose M Mde inages are taken at 30
second intervals prior to infusion of conpounds and M node imges are
taken at 30 second intervals up to 10 mnutes and every mnute or at five
mnute intervals thereafter. Fractional shortening is determned fromthe
M node i mages. Conpari sons between the p re-dose fractional shortening and
conpound treatnent are perfornmed by ANOVA and a post-hoc Student - -116
Newman - Keuls. Aninmals are allowed to recover and within 7-10 days,
animals are again infused with conpounds using the henodynam c protocol to
determ ne henodynam ¢ changes of the conpounds in heart failure ani mals.

At the ' i ion, rats are killed and the heart weights
deterniﬁ@%ﬁrﬁg%?géﬂmgpgﬁ'tested as described in Exanpl es 18-24, conpounds
of Formula | are shown to have the desired activity. [001981 Wile the

present jnvention has been describhed with reference to the specific
enbodi neht s t 8?@899"?{9@%%?%‘?[38%5’8\@\1%& ood by those skilled in the art

that various changes may be nmade and equi val ents nay be substituted

W t hout departing fromthe true spirit_and scope of the invention. In

addi tion, nmany nodifications may be e to adapt a particular situation,
material, conposition of matter, proced$, process step or steps, to the
obj ective, spirit and scope of Rhe pr toi ntion. Al such

nodi fications are intended to be winhin tiR“scope of the clains appended
hereto. Al patents and puincatioHs ci tell above are her eby i ncor por at ed
by reference. -117 WHAT IS CLAIMED IS: 1 A conmpound represented by Fornul a
l: 1O RLJ~RHH Fornula l rein: RLis represented by Fornmula I1:
RI3 RL.2 RI1\X Z/ ,S ~~ ormula |

wherein:
R'is represented by Formula il:

R1.3

R12 l
J O
R-‘\\X Z//’ ~

Formula |l
wherein:

.X is —O-, -O-(optionally substituted lower alkylene)-, -(optionally substituted lower
alkylene)-O-, ~S-, -S-(optionally substituted lower alkylene)-, -(optionally
substituted lower alkylene)-S-, —SO,-, -SO,-(optionally substituted lower
alkylene)-, or -(optionally substituted lower alkylene)-SO-;

Y and Z are independently —C= or —N=, provided that both Y and Z are -C=or
only one of Y or Z is —N=;

R'"is optionally substituted aryl, optionally substituted heteroaryl or optionally
substituted heterocyclyl;

R'2 is hydrogen, halo or optionally substituted heteroaryl;

R'? is hydrogen, halo, optionally substituted heteroaryl or nitro; and
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Formula Il wherein: Xis -0-, -0-(optionally substituted | ower alkyl ene)-
-(optionally substituted | ower alkylene)-O, -S-, -S-(optionally
substituted | ower al kylene)-, -(optionally substituted |ower alkylene)-S-,
-S02-, -S02-(optionally substituted | ower al kylene)-, or -(optionally
substituted | ower al kylene)-S02-; Y and Z are independently -C= or -N=,
provided that both Y and Z are -C=or only one of Yor Zis -N=; RL.1is
optionally substituted aryl, optionally substituted heteroaryl or
optionally substituted heterocyclyl; R12 is hydrogen, halo or optionally
substituted heteroaryl; Rl.3 is hydrogen, hal o, optionally substituted
heteroaryl or nitro; and -118 R2 is optionally substituted aryl,
optionally substituted aral kyl; optionally substituted cycl oal kyl,
optionally suybsii h oaryl . - opt.i | | . | ed het roaralkyl or
optionally sﬂgs% ﬁ)ﬁ{)@:ﬂlyﬁz{bg @2?%?%‘ o%hpﬁ@@/ U?ff&} @?%cf 5338‘ m xture of
st er eoi soners, or s&bﬂhatemwalmldpﬁoﬁﬂwmmmd ﬁ@ﬂe?oér?IGbpminaI@ The
conmpound of Caim1 haV|ngTone -0-; Y and Z

are-C=; RL 1 is t&HPstHyied %@W'kY'PéPPW‘V&HW@H%d h%ﬁchbjﬁ'éﬂsl
substi t%r@mﬁ%l@s‘?ér’e@!sﬂﬁier de?tﬁr'eCH’f%'lére\,‘o@HR%Fé ro‘r'’3‘31‘%51151rmaceutlcalb acceptable

3- oxo-tetrahydro-pyrrol o['l, 2-c] oxazol -6-yl, optionall

mor phol isafitheigsf.i onal Iy substituted piperi dinyl, opti onal |y substituted
pyridinyl or optionally substituted phenyl; R12 is hydrogen or fluoro; and
R1.3 is pyridinyl or fluoro. 3. The corrpound of Claim2 where: Y and Z
are- C=; R1- 1 The doetpoaimycsf @lainamhavingesneadrrdorepofiths Yoliowing:
substituted-pyrralidinyl, 3-oxo- tetrahydro-pyrrolo[1l,2-c]oxazol-6-yl,.
substit ut ed- pt Be™di nyl, pyridinyl or hydroxy-lower alkyl-phenyl; RL 2 is
hydr ogen; and(a,\%;lz%ré_sci,l uoro. -119

R is tetrahydrofuranyl, tetrahydropyranyl, optionally substituted pyrrolidinyl,
optionally substituted 3-oxo-tetrahydro-pyrrolo[1,2-cloxazol-6-yl, optionally
substituted morpholinyl, optionally substituted piperidinyl, optionally
substituted pyridinyl or optionally substituted phenyl;

R'2 is hydrogen or fluoro; and

R'? is pyridiny! or fiuoro.

3. The compound of Claim 2 where:

Y and Z are-C=;

R''is tetrahydrofuranyl, tetrahydropyranyl, substituted-pyrrolidinyl, 3-oxo-
tetrahydro-pyrrolo[1,2-cjoxazol-6-yl, substituted-piperidinyl, pyridinyl or
hydroxy-lower alkyl-phenyl;

R'?is hydrogen; and

R'% is fluoro.
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4. The conpound of Claiml where RL 1 is 1-acyl-pyrrolidin-3-yl,

1- al koxycarbonyl - pyrrolidin-3-yl, 1-am dino-pyrrolidin-3-yl,

1-sul fonyl -pyrrolidin-3-yl, 3-oxo-tetrahydro- pyrrol o1, 2-c]oxazol -6-yl,
1- acyl - pi peridin-3-yl, 1-al koxycarbonyl -pi peridin-3-yl, 1-

am di no- pi peridin-3-yl or 1-sulfonyl-piperidin-3-yl, optionally having an
additional |ower alkoxy or |ower al koxyalkyl ring substituent. 5. The
conmpound of Claim2 where R' is l-acyl-pyrrolidin-3-yl, 1-alkoxycarbonyl -
pyrrolidin-3-yl, 1-amdino-pyrrolidin-3-yl, 1-sulfonyl-pyrrolidin-3-yl,
3-oxo-tetrahydro- pyrrolo[1, 2-c] oxazol -6-yl, 1-acyl-piperidin-3-yl,

1- al koxycar bonyl - pi peri di n-3-yl, 1- am di no-piperidin-3-yl or

1-sul fonyl -pi peridin-3-yl, optionally having an additional | ower al koxy or

o Ly A oS 5B, PO BRI, PRSI S

1- am di rpfrnyldrnO:B-lyl;lnnaralotho p}lrrcilldihrf QW}’H—QMfdr@l pﬂlrtblﬂﬁn Blyl, @o%-@etfﬁyﬂﬁd”lydr 0-

pyrrolo[1, 2- - 6- per n- 3-

1- al koxyR¥ P&(ﬁ]ﬁ%% %ﬁ Gév'niﬂcylrg qupd"aﬁrﬂl h@liﬁw@@rbenw pipgridinn3-yl, 1-

1-sulfo , n Xy or
P A T e B A s S A U S T i

i s 1- acalsoxymrdewetalkogyalkyl ring substugricet yl - pi peri di n- 3-yl,

1- (azeti di ne-1-carbonyl)-piperidin-3-yl, 1- nethoxycarbonyl pi peridin-3-yl,
1- et hoxycar bonyl - pi peri di n-3-yl, 1-di met hyl am nocar bonyl - pi peri di n-3-yl,
1- et harfesul fliweydorppqard of Claitn 2lwhete tl%t”‘@m%c?}-p)ﬂttbifdmwly) phmeﬂa&rmbraﬁ-yl ,

o1 por i HFG-2-41 aieRRer e sl gEpY R s o 3-xo-tahydir.

1- ( N1- azfjoth[n2 ijaMﬁC)Maﬂﬁcyl h&HdReB- )H"P—%ﬂdo%éhrgob@rlaplpend|n-3—yl 1-
1- (N2- cyano- N1, NI-di net h yam di no) - pi per’i di ne- 3~ etyl -

pyrroli cﬁfwdmoyﬂlpeﬂdiﬂ-é’rw@rﬁa@éﬁoy mpemdjm?dylnog;lmaliy havmg an additional lower

1- (azet 'éﬁkd)(?boin@@élbﬂﬂ )b)d@ﬂl @%gﬁ%tﬁug’ntyl

1- met hoxyca pyrr
1- met hoxycar bonyl - 2- net hoxymet hyl - pyrrolidin 4-yl,

i_ ?g: EZ esgl tlflg?/qlo rroI | %?Iﬁb%&\rw |§ﬁ‘ﬁlcg Srlrjclnfd?nn ly] pZIY«r))%lrcia ionn-y-_yI ’

1-(et harﬁﬁrrah&”lg ?”Yl&mamﬁﬁmnum V|1-§D{Forn9i—|!)ﬁl‘dlld1?rr-3-)ﬁl '3-oxo-tetrahydro-
1- (propane- 2-sul tonyl ) -pyrrolidin-3-vyl
1-

(azet |pafrﬁ[oj_ gfc]@ggzp ﬁSMI)1—99y!1pdpqrt§ilm33d,y1—alkgxycarbonyl piperidin-3-yl, 1-

di met hyl r

1+ di et Ban ﬁﬁé’su Onyﬁ%&@ét{llﬂh@ﬁn%% Id[? -3- y?pr'tb qnally h aw_ngla,n additional lower

1- (N1- azﬂmWoniolwgrlalINﬁeyathmgaemhhtmsrﬂpyrroI idin-3-yl, 1-(N2-cyano-N , N1-
di met hyam di no) - pyrrolidin-3-yl, or

3-oxo-tetrahydro-pyrrol o[ 1, 2-c] oxazol -6-yl. 8. The conpound of Caim 3

where R7.is Theewmppyht @f iClifr 3where Rjéwf-@%ﬂyt« pyrrolidin-3-yl,
3-oxo-tetrahydro-pyrrol o[ 1, 2-c] oxazol -6-yl, 1-al koxycarbonyl - plperldln 3-

yI or 1PPendnyL Jrimethaxyacetykipiperdiny, édﬁ;ﬁiw dfcadrenyiripolidind-y i s
- et NOX YR EfhBRIH D SAYTRIISERAMBLIYA -2 thoxycarbonyl-piperidin-3-yl,

1-dimethylaminocarbonyi-piperidin-3-yl, 1-methanesuifonyl-piperidin-3-yl, 1-(ethane-2-
sulfonyl)-piperidin-3-yl, 1-(propane-2-suifonyl)-piperidin-3-yl, 1-(azetidin-1-yl-sulfonyl)-

-120-



pyrrolidin-4-yl, 1-(ethane-2-sulfonyl)-pyrrolidin-3-yl,

1- (et hane- 2-sul fonyl ) -5- net hoxynet hyl - pyrrolidin-3-yl,

1-di et hyl am nosul fonyl - pyrrolidin-3-yl, 1- dinethylam nosu

| f onyl - 2- met hoxynet hyl - pyrrolidin-4-yl, 3-oxo-tetrahydro-pyrrolo[1l, 2-

c] oxazol -6-yl, 1-nethoxycarbonyl -pi peridin-3-yl,

1- met hanesul fonyl - pi peridin-3-yl, or 1- (ethane-2-sulfonyl)-piperidin-3-yl.
10. The compound of any of Cains 1-9 where R2 is optionally substituted
aryl or optionally substituted heteroaryl. 11. The conpound of C aim 10
where R2 is optionally substituted phenyl, optionally substituted

napht hyl, optionally substituted pyrrolyl, optionally substituted,

thiazonI optionally substituted isooxazolyl optionally substituted
pyrazol y al bstituted
o220 Mook AR BGAEY S A P eeoBATAR Bt L 1,

py[) i ;:Iatz|amltjmo;l—bapeﬁd:wﬁq}!rﬁoﬂ%cbwh;a(ﬂ!bfi\lhdMbtvm’fgahrﬁalmﬁ@rldmf}ﬁqnl ’t-noetgpt i onal
substi t uen ected from ace ower al kox

21 Koxy a AFONInSk TRy AGa Pl 5525 e 1 HRGA D DARG Seb

al kyl, Glaﬁlléﬂiﬁkycé‘l%bﬁ?d_ _rdllﬂlnf-:k-ypﬁmeMcarbéﬁYl 2TH%tI€&WH@ﬂE\ﬂ-WFro%|ﬁl4Tylll

where R2 is isdoxazo , b-methyl -i sboxazo | sooxazol
pyr azol -13m¢thaq@;suliqnwrwrrokﬂm§rylt M@bapﬁaﬁuifowl)wrrpwiaﬁ v, M@t@anetﬁ:ed
ridinyl e or
Poo substifeliieInEnparBaotisah £idhdns pslinbirs ARl gyOREse 1
an?. hydlrybmy(propme—mslalﬂt))nyélp?yw;dlrdmw Z—Mzetn?mﬁ-gﬂ-wl&tnyl) pqrrotnjn‘n#ﬁiylmlzl y:
opti ona i n u i tyent,.s rom ace ower ower
o ko e ¥iamRadyBmGeyalEhis S e hur ot S Su el eyt
trifluog ﬂﬁﬁcﬂlﬁM-y!W—(NnaQeﬁdlﬁﬂgM an@'—a’#hmui’cﬂ Wﬁ@lléln@yll ?t (Nz-cyano NN
optlonal -p-substituted pyri . 16. The co oun C aim 13 where
R is p im hyamudino)apyriclid -y, @Ié’:cm@rteﬁrahwwwrpl Zwélmsémlxsv‘rylt he group:
acetyl, nmethyl, ethyl, nethoxy, methoxymethyl, hydroxy, hydroxynethyl and

hydroxyet hyl . 17. The conmpound of O aim 16 V\/nere R2 is pyridin-3-yl or
6- met hy8- pyr Thiercopdund ofmmswhférmRébumwngu p)jrrcdld;n Byl Grailfoaylt- 9, where

R2 b d | k | ,
oot | onaPryrolTBay i RS R PR 2 TBiAR Rl 1 AR o apeTR s
het er ocyEbiyl-sulfonyl-piperidin-3-yl.

9.  The compound of Claim 7 where R"! is 1-methoxycarbonyl-2-methoxymethyl-
pyrrolidin-4-yl, 1-(ethane-2-sulfonyl)-pyrrolidin-3-yl, 1-(ethane-2-sulfonyl)-5-
methoxymethyl-pyrrolidin-3-yl, 1-dimethylaminosulfonyl-pyrrolidin-3-yl, 1-
dimethylaminosulfonyl-2-methoxymethyl-pyrrolidin-4-yl, 3-oxo-tetrahydro-pyrrolo[1,2-
cloxazol-6-yl, 1-methoxycarbonyl-piperidin-3-yl, 1-methanesulfonyl-piperidin-3-yl, or 1-
(ethane-2-sulfonyl)-piperidin-3-yl.

10.  The compound of any of Claims 1-9 where R? is optionally substituted aryl or
optionally substituted heteroaryl.

11.  The compound of Claim 10 where R? is optionally substituted phenyl, optionally

substituted naphthyl, optionally substituted pyrrolyl, optionally substituted, thiazolyl,
optionally substituted isooxazolyl, optionally substituted pyrazolyl,
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19. The conpound of Claim 18 where R2 is represented by the formula -WR2.1

where: Wis Cl to C3 straight or branched-chain alkylene; and R2. 1 is

optionally substituted pyrrolidinyl, optionally substituted pyridinyl or

optionally substituted phenyl. 20. The conpound of Claim 19 where: Wis

met hyl ene; and R2.1 is Nacyl-pyrrolidin-2-yl, pyridin-3-yl, pyridin-4-yl,

p- met hoxy- phenyl or p-fluoro-phenyl. 21. The conpound of Claim 18 where R2

i s tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, N-acyl-pyrrolidin-2-yl,

N-acyl - norpholin-3-yl, Nacyl-piperidin-3-yl, Nacyl-piperidin-4-yl or

cycl ohexyl . 22. A compound sel ected from

1-[3-(1-Acetyl -piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-nethoxy-pyridin-3-y

| )-urea;

1-13-(1- - Ri&E bedis 0= 37y OXY) - I - RCE i Q- - Ur.ea;

1-[3-F (& %Bé'ly( gut%glgvﬁgﬂ% ng’z’dlxyl, 5;¥t)on§a'll{r sHBétﬂui%Gepny)‘Hmﬁ, @&fon%'ll? sgbytltutléﬁ

| f onyl - pypiarididiyh oBepliecnally spbstitytield-@Briggringi. n- 3- yl - ur ea;

1-[ 3-Fl uoro-5-(3-pyridin-3-yl -urei do) - phenoxy] - pi peri di ne-1-carboxylic acid

met hyl ester;

(?Ff) |1) [ 3 1- ﬁ:cr@tldzd?[n;m)@ﬂrdfdnanﬁwm@‘é 3 Haks Wl Griti8 Bptibn - dubstiieRfxy - pyri di n
yl)- urea; -

- Acetyl Sﬁilq;éed frop: 3aqe|tsdxlyyvesa Yl lveer eyl jover gikoxpallsy 13 loper alley

(R 1 L SabatR Sryandsdy 1BUE S, etk i ey REAFORY hid i LBty POy T

(R-1-[3- Fluoro 5-(3-pyridin-3-yl-ureido)-phenoxy] - pi peridine-I-carboxylic

acid di am de:

(R) - 1- [éfggl udi"§-SemeeyRd,of Siaim, 1 1 yihere 51 PR3 XSz 3Yh i di n- 3

-yl - ur @gsoxazol-5-yl, pyrazol-3- é/ pyrazmyl substltuted phenyl or optlonally substituted o

(R-21-[3-(21- Acetyl pi peri di n-3-yloxy)-5-fl uoro-phenyl]-3-(6-nethyl -pyridin-

3-yl)- yegdiny

(R -1-{3-Fluoro-5-[3-(6-nethyl-pyridin-3-yl)-ureido]-phenoxy}-piperidi ne-1-
carboxylic acid nethyl ester;

(R -1- {34FI ua'he-c@nimu(nd-crfé?tlmm 1pwhiedd RZ&:y! ) - ur ei do] - phenoxy} - pi peri di ne- 1-

car boxylic ag}b% g i,met hyl

(R-1-[3-Flu '%‘E'Wa?ﬂ&’&l%“&’ﬁ;ﬂ“eﬁfsp%‘?'?ﬁ?ﬂ Tromy | 1%y aB‘ﬁfbrﬁ?}‘I"Tr K. et hyl

halo, hydroxy and hydroxy lower alkyl; or

pyridin-2-yl, pyridin-3-yl or pyridin-4-yl optionally having a substituent selected
from: acetyl, lower alkyl, lower alkoxy, lower alkoxyalkyl, lower alkoxy carbonyl, carboxy
and trifluoromethyl.

15.  The compound of Claim 14 where R? is optionally-p-substituted pyridin-3-yl.
16.  The compound of Claim 13 where R? is pyridin-3-yl optionally p-substituted with a
member of the group: acetyl, methyl, ethyl, methoxy, methoxymethyl, hydroxy,

hydroxymethyt and hydroxyethyl.

17.  The compound of Claim 16 where R? is pyridin-3-yl or 6-methyl-pyridin-3-yl.
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pyridin-3-yl)-urea;

(R)-1-[ 3-Fl uoro-5-(3-pyridin-3-yl -urei do) - phenoxy] - pi perid i ne-1-carboxylic
acid ethyl ester;

(R -1-[3-Fluoro-5-(3-pyridin-3-yl-urei do)-phenoxy] - pi peridi ne-1-sul fonic
acid dinethylamde; (R-1

-{3-Fluoro-5-[3-(6-nethyl -pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-sulfo
nis acid dinethylam de;

(R)-1-{3-Fluoro-5-[1-(propane- 2-sul fonyl ) - pi peri di n- 3-yl oxy] - phenyl } - 3- pyri
di n-3-yl - urea;

(R -1-{3-Fluoro-5-[1-(propane-2-sul fonyl) - pi peri di n- 3-yl oxy] - phenyl }-3-(6-m
et hyl - pyridin-3-yl)-urea;

(R) L [318( 1- gh@%ﬁﬁ’oun%né? ar@'&%laigr'lsm 5 Xihgreyl)iz is optl%?]aﬁ)y Ql!l]b r%&’utl—:d %reﬂwl di n-3-

- urea,
(R) 1- [aap(tibnﬁnywamwté@ay&ia@lkwebpﬁhnails’isub@titm)adﬁueftémralkwbebphc]méjly(6 met hyl -

pyri di n- urea; 124- 1.

(S)-3- [3‘5"%36%[}%1 BRIBIRAYEL n- 3- yI - ur ei do) - phenoxy] - pi peri di ne- 1- N,

N-di methyl-N- cya n o-c arboxami di ne; (S)-3-[3-Fluo
ro-5-(2-nmethyl-pyrid in-5-yl-u reido)- Qhenoxy] pi peridine-1-N, N_d

i met hyl wcyd’rﬁ‘@.qoammwdmfd.{iamw where R? is représented by the formula —“W-R?"

(S)-1- [%v %goro-S-(B- pyri di n-3-yl - ur ei do) - phenoxy] - pi peri di ne-1-sul fonic
acid di | am de;

(Sl)fl {3-Fl queas,, [@%g Stralghhyt brapnched-oh&n \dikylaneeiadd] - phenoxy} - pi peri di ne- 1-
sul fonic aci i me

(9 115 ( 1° B, BEUAmA 1btytec irioldinyl SRYIIAVS DSBS OF pyr | i n- 3-

yl - ur egptionally substituted phenyl.
(S)-1-{3-Fluoro-5-[1-(propane- 2-sul fonyl) - pi peri di n- 3-yl oxy] - phenyl } - 3- pyri

di n-3-yl - urea;

(gl) dl [%OF q{hg c%n{p%umﬂrdfﬁlﬁ'in?’lybvh@féa' do) - phenoxy] - pi peri di ne- 1- car boxylic

(S)-1-]3- FI uWas;ﬁe(rf’qu:yer addn- 3- yl - ur ei do) - phenoxy] - pi peri di ne- 1- car boxylic

acid ethyl her. - - -

(S)-1-[3- {1 '1%§§%HVFBW?'!‘BW'8@¥‘1 RiringSyfl. yitinedyl RomEMEFRNSNYET 6- et hyl -
pyd ridg—f’m&o Mhenylr ea;

(S)-1-{3-Fluoro-5 [1(propane25u|fony|) pi peri di n- 3-yl oxy] - phenyl }-3-(6-m

et hyl -
21.  The compound of Claim 18 where R? is tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,

N-acyl-pyrrolidin-2-yl, N-acyl-morpholin-3-yl, N-acyl-piperidin-3-yl, N-acyl-piperidin-4-yl
or cyclohexyl.

22. A compound selected from:
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methoxy-pyridin-3-yl)-urea;
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-pyridin-3-yl-urea;
1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]-3-pyridin-3-yl-urea;
1-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy]-piperidine-1-carboxylic acid methyl

esfer;

(R)-1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methoxy-pyridin-3-yl)-
urea;
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pyridin-3-yl)-urea; (S)-1-{3-Fluoro-5-[3-(6-nmethyl-pyridin-3-yl)-u

rei do] - phenoxy} - pi peri di ne-1- carboxylic acid nethyl ester;
(S)-1-{3-Fluoro-5-[3-(6-methyl -pyridin-3-yl)-ureido]-phenoxy}-pi peridi ne-|

- carboxylic acid ethyl ester; and
(S)-1-[3-Fluoro-5-(1-nethanesul fonyl - pi peri di n-3-yl oxy) - phenyl]-3-pyridin-3
-yl - urea, or a single stereoisoner, mxture of stereoisoners, or a
pharmaceutically acceptable salt thereof. -125 23. A conpound sel ected
from
(S)-3-{3-Fluoro-5-[3-(6-nethyl-pyridin-3-yl)-ureido]-phenoxy}-pyrrolidine-1
- sulfonic acid dinethyl am de;

(R) -3-{3-Fluoro-5-[ 3-(6-net hyl - pyridin 3-yl)-ureido]-phenoxy}- pyrrolidine 1

61 do) - phenotBT-THaTT eSS - Shioky)-S-lat PRl P R uBlteRt i ne:
(R -3-[3-Fl UQRP‘IE[S(Fau@iﬁt&m-p?rydm-@-yhﬁe‘db) PhéfhabipefieMexibamosy i@ asid ne- 1- N,
N d IrT'etﬂ\{lM N- cyano- car boxam di ne;

(S)-3-[3n b?sée'S (3-pyridin-3-yl -urei do) - phenoxy] - pyrrolidine-1-sul fonic

acid dinet h = - li
(S)-3-[3-F u ro- _g?zluorods BS yrlc{m S’r% Ué%l)do{)ﬁlé?%g( } ;zrngglle ~1- carboxy ic acid

- - N, N- di miimbthylaxideyan o-ca rb oxa mi

(R)-3-[3-F ugﬁgﬁaf_ﬁu %ré-ﬂ-meﬁﬂla}ﬁesﬂff y‘i'%}pe% )deyﬁ)i%enyij g'pyrl din-3- ||fon| ¢

acid dineth

(R) - 3- [?ur&éuoro 5- (pyr| di n-2-yl - ure| do) phenoxy] - pyrrolidine-1

- N, N- di net hyl - yano- car boxam i d

(S)-3-[3-Fl u&'ﬁblﬁ((%ﬁﬁqulmmﬁr@lfyﬁ Vi -dfiuopereRe Y-SRIV Ein S boxyl i ¢
acid | ester;

(S)-3-?§{FF ’uoro-5-[3-(6- nmet hyl - pyri di n- 3-yl ) - urei do] - phenoxy}-pyrrolidine-1
- car boxyl i c (Reild3f¢ergtS-EitGemethyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-

f Rz;a?bgf??ﬂ#‘%cg?%dﬁ?‘ﬁgi&gél?)élr pyri di n-3-yl)-ureido]-phenoxy}-pyrrolidine-1
(R)-3-[3-Fl uqkpq-is(ﬂumrﬁ [B-(6-Aetyl-pyedid B-yipoesioxlyphanoxyepipdiidiaedt-car boxyl i ¢
aci d m%Ean}/f)xyllc aC|d 'dimethylamide;

(R)-1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]-3-(6-methyl-
pyridin-3-yl}-urea;

(R)-1-{3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy]-piperidine-1-carboxylic acid
ethyl ester;

{R)-1-[3-Fluoro-5-(3-pyridin-3-yl-ureido}-phenoxy]-piperidine-1-sulfonic acid
dimethylamide;

(R)-1-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-sulfonic
acid dimethylamide;

(R)-1-{3-Fluoro-5-[1-(propane-2-sulfonyl})- plpendln -3-yloxy]-phenyl}-3-pyridin-3-yl-
urea;

(R)-1-{3-Fluoro-5-[1-(propane-2-sulfonyl)-piperidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl}-urea;

(R)-1-3-(1-Ethanesulfonyi-piperidin-3-yloxy)-5-fluoro-phenyl}-3-pyridin-3-yl-urea;

(R)-1-[3-(1-Ethanesulfonyl-piperidin-3-yloxy}-5-fluoro-phenyl]-3-(6-methyl-pyridin-
3-yl)-urea; |
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(S)-1-{3-Fluoro-5-[1-(propane-2-sul fonyl)-pyrrolid

i n-3-yl oxy] -phenyl }-3-pyrid in-3- yl-urea;

(S)-1-{3-Fluoro-5-[ 1- (propane-2-sul fonyl)-pyrrolidin-3-yl oxy] - phenyl }-3- (6-
met hyl - pyridin-3-yl)-urea; -126

(S)-1-{3-Fluoro-5-[1-(ethane-2-sul fonyl)-pyrrolidin-3-yl oxy]-phenyl}-3-pyri
di n-3-yl - urea;
(S)-1-{3-Fluoro-5-[1- (et hane-2-sul fonyl)-pyrrolidin-3-yl oxy]-phenyl }-3-(6-m
ethyl - pyridin-3-yl)-urea;

(R -1-{3-Fluoro-5-[1- (et hane-2-sul fonyl )-pyrrolid

i n-3-yl oxy] - phenyl }-3-pyridin-3-yl- urea;

(S)-1-{3-Fluoro-5-[1- (nethane 2-sul fonyl ) -pyrrolidin- 3-y|oxy]-pheny|}-3-(6-

o o ut Fony STt don S el 3, e enou e g -N.N-dimethy:-N-

pyri di n‘é’yahb)ca%&émlﬂlﬁb 1-{3-Fluoro-5-[1- (propane 2-su

| f | | henyl 3-(6-net d |
(S)- 4 %3'0?/:{L385;35[3fF3uqre-%ﬁn@tfyﬂwﬁ@nréy@% ehebs iR NN & - 2-

met hox I L fonic acid dinmethyl am de;

(S)-4- %/ (y]T\P%;F:{n% (%agb&?a}r&]ldﬁﬁ‘épy“ din-3-yl)-u I’gl do] - phenoxy}-[(S)-2

net hoxynet hyI(;S) pﬂﬁfﬁﬂmrdﬁaes-nyrmhmﬂo)l-wlreido)aphehcnw] hiperidimeet-sulfonic acid

(R-1-{3 r%l EE ha,BesuI fonyl -[ (R) -4- et hoxy] - pyrrolidin-3-yl oxy)-5-fl uoro-phe

nyl } - 3- pyr|d|n 3-yl)-urea;

(R)-1- {3 (1- gsrm{s%uérerﬁﬁts-{e(-@btrﬁd ﬁdﬂﬁ)@tgl‘; Faitid]=phenoRy)-sibBriding 10¥won®s f | uo
ro- phenyl}- 3- i n-3-yl -urea; ) - 1- (1- Et hanesu

| f onyl - [AC iﬁ@jﬂ@ﬁmthyu pyrroI|d|n3onxy) 5-f | uor o-

h | }-3-(6-

E- ngFI} uor(()-5 :—L{Hy[?é@%)ﬁ)(tlg)g %u’ﬁ;oéid)pl [liorg pl']en))(lgzowr -I Pc}( Xy) - pheny

| ]-3- pwréati n-3-yl-urea; and
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stereoi spa®rs, or a phar maceutically acceptable salt thereof. -127 24. A

conpound sel ected_f
(S)-1-[3- Fluoro 5-(3-pyridin-3-yl-ureido)-phenoxyl-piperidine-1-carboxylic acid

methyl ester;
(S)-1-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy}-piperidine-1-carboxylic acid
ethyl ester;
(S)-1-[3-(1-Ethanesulfonyl-piperidin- 3-y|oxy) -5-fluoro-phenyl]-3-(6-methyl-
pydridin-3-yl)-urea;
(8)-1-{3-Fluoro-5-[1-(propane-2-sulfonyl)-piperidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl)-urea;
(S)-1-{3-Fluoro-5-{3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-
carboxylic acid methyl ester;
(8)-1-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-
carboxylic acid ethyl ester; and
(8)-1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]-3-pyridin-3-yl-
urea, _
or a single stereoisomer, mixture of sterecisomers, or a pharmaceutically
acceptable salt thereof. |
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(S)-1-[3-(1- Et hanesul fonyl - pi peri di n- 3-yl oxy) - 5-f | uor o- phenyl ] - 3- (6- net hyl -
pydrid in-3-yl)-u rea;

(S)-1-{3-Fluoro-5-[3-(6-nmethyl -pyridin-3-yl)-ureido]-phenoxy}-pi peridi ne-1-
carboxylic acid nethyl ester;
(S)-1-[3-Fluoro-5-(1-net hanesul fonyl - pi peri di n-3-yl oxy) - phenyl]-3-pyridin-3
-yl - urea;

(R) -3-[3-Fluoro-5-(3-pyridin-3-yl-urei do)-phenoxy] -pyrrolidine-1-sul fonic
acid dinethylam de;

(R -1-{3-Fluoro-5-[1- (et hane-2-sul fonyl)-pyrrolidin-3-yl oxy] - phenyl }-3-(6-m
ethyl- pyridin-3-yl)-urea; (S)-4-{3-Fluoro-5-[3-(6-nmethyl-pyrid in-3-yl)-u
rei do] - phenoxy}-[(S)-2- nethoxynethyl] pyrrolidine-1-sul fonic acid

di net hyl 5-[ 3- (6- net hyl d 3-vyl
r:almdso] y;ﬁnno%(}‘orf'?éﬂndzéér@? {Qﬁbt h£/| ] (py;nrsol ?/dl P\grll c:';bole |)cua0| d net hyl
ester; (R)- si 3- {Bﬂlﬁirbiﬂl%@ ﬁq@nwl-p&ﬁcﬁh ﬁgﬁfﬁrél@éqyﬂlﬁnb)@}]-pmdlrdﬁﬁé -qL

“urea;

|n-3-yl (L)%a/f) -f1 uoro- phen 3-pyrid
1- [ 3- FI 5o#B0is.acie) dimetingam tetrahydro pyrrol o[ 1, 2- c] oxazol - 6- yl oxy) - pheny

] -3- di 5 gk nvridin.2_vii
1]- [ 3- F%(rjlr ol- g ?%){b(%u@?os "Eng%h éﬁ%}r?'{}-?’p ? ?] pl'&enor&ggrr?lldén yI oxy) pheny
] - 3- (Mﬁenihﬁcwm%y!mmeyl ) urea; or a Si ngI e stereoi sorrer m xture of
t | . |t th : A
oL T ol SOTe! 1oy 81 BRI AL 2GR B e ISR R A

phar mac elirhethgl- N)by@ﬁ@&ﬂﬂ&j){aﬁudmbt of any of C al ne 1-24 for use as a
medi canent for _treating heart failure. -128 . A pharnmacgeuti cal

formul ation ERhPASSiHRI0 %@PW&EM'E‘@'E&'YWr&@é’é‘ﬁh%@l‘”@’i‘@iyﬁph‘i’if‘e' TaNN-a
t her ape!ﬂ%éﬁgter bhedatysatii@inet of a conpound, single stereoisoner,

m xt ure of 0| soners, or a pharnmaceutically acceptable salt of any of
C ains 1-24. (S1393-Fluoro-5- (3 -pyridin-3-yl-ureido)-phenoxy]-pyrrolidine-1-sulfonic acid
dimethylamide;
(S)-3-[3-Fluoro-5-(pyridin-2-yl-ureido)-phenoxy]-pyrrolidine-1-N,N-dimethyl-N-
cyano-carboxamidine;
(R)-3-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxyl-pyrrolidine-1-sulfonic acid
dimethylamide;
(R)-3-[3-Fluoro-5-(pyridin-2-yl-ureido)-phenoxy]-pyrrolidine-1-N,N-dimethyl-N-
cyano-carboxamidine;
(5)-3-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxyl-pyrrolidine-1-carboxylic acid
methy! ester;
(S)-3-{3-Fluoro-5-{3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-pyrrolidine-1-
carboxylic acid methyl ester;
(R)-3-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-pyrrolidine-1-
carboxylic acid methyt ester;
(R)-3-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy]-pyrrolidine-1-carboxylic acid
methyl ester,
(8)-1-{3-Fluoro-5-{1-(propane-2-sulfonyl)-pyrrolidin-3-yloxy]-phenyl}-3-pyridin-3-
yl-urea;
(S)-1-{3-Fluoro-5-[1 (propane-2—sulf0ny[) pyrrolidin-3-yloxy]- phenyl} -3-(6-methyl-
pyridin-3-yl)-urea;
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(8)-1-{3-Fluoro-5-[1-(ethane-2-sulfonyl)-pyrrolidin-3-yloxy}-phenyl}-3-pyridin-3-yi-

urea;
- (8)-1-{3-Fluoro-5-{1-{ethane-2-sulfonyl)-pyrrolidin-3-yloxy]-phenyl}-3-(6-methyl-

pyridin-3-yl}-urea;

(R)-1-{3-Fluoro-5-[1-(ethane-2-sulfonyl)-pyrrolidin-3-yloxy]-phenyl}-3-pyridin-3-yl-
urea;

(8)-1-{3-Fluoro-5-1-(methane-2-sulfonyl)-pyrrolidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl)-urea;

(R)-1-{3-Fluoro-5-[1-(ethane-2-sulionyl)-pyrrolidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl)-urea;

(R)-1-{3-Fluoro-5-[1-(propane-2-sulfonyl}-pyrrolidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl}-urea;

(S)-4-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yf)-ureido]-phenoxy}-[(S)-2-
methoxymethyl]-pyrrolidine-1-sulfonic acid dimethylamide;

(S)-4-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-[(S)-2-
methoxymethylj-pyrrolidine-1-carboxylic acid methyl ester;

(R)-1-{3-(1-Ethanesulfonyl-[(R)-4-methoxy]-pyrrolidin-3-yloxy)-5-fluoro-phenyl}-3-
(6-methyl-pyridin-3-yl)-urea;

(R)-1-{3-(1-Ethanesulfonyl-[(S)-5-methoxymethyl]-pyrrolidin-3-yloxy)-5-fluoro-
phenyl}-3-pyridin-3-yl-urea;

(R)-1-{3-(1-Ethanesulfonyl-[(S)-5-methoxymethyl]-pyrrolidin-3-yloxy)-5-fluoro-
phenyl}-3-(6-methyl-pyridin-3-yl)-urea;

1-[3-Fluoro-5-(R)-(3-oxo-(S)-tetrahydro-pyrrolo[1,2-cloxazol-6-yloxy)-phenyl]-3-
pyridin-3-yl-urea; and

1-[3-Fluoro-5-(R)-(3-oxo-(S)-tetrahydro-pyrrolo[1,2-cloxazol-6-yloxy)-phenyl}-3-
(6-methyl-pyridin-3-yl)-urea,

or a single stereoisomer, mixture of stereoisomers, or a pharmaceutically

acceptable salt thereof.
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24. A compound selected from:
(8)-1-[3-(1-Ethanesulfonyi-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methyl-
pydridin-3-yl)-urea;
(5)-1-{3-Fluoro-5-{3-(6-methyl-pyridin-3-yl)-ureido}-phenoxy}-piperidine-1-
carboxylic acid methyl ester;
(8)-1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyi]-3-pyridin-3-yl-
urea;
(R)-3-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy]-pyrrolidine-1-sulfonic acid
dimethylamide;
(R)-1-{3-Fluoro-5-[1~(ethane-2-sulfonyl)-pyrrolidin-3-yloxy]-phenyi}-3-(6-methyl-
pyridin-3-yl)-urea;
| (S)-4-{3-Fluoro-5-3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-[(S)-2-
methoxymethyl]-pyrrolidine-1-sulfonic acid dimethylamide;
(S)-4-{3-Fluoro-5-3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-[(S)-2-
methoxymethyl]-pyrrolidine-1-carboxylic acid methyl ester;
(R)-1-{3-(1-Ethanesulfonyl-[(S)-5-methoxymethyl]-pyrrolidin-3-yloxy)-5-fluoro-
phenyl}-3-pyridin-3-yl-urea;
1-[3-Fluoro-5-(R)-(3-oxo-(S)-tetrahydro-pyrrolo[1,2-cloxazol-6-yloxy)-phenyl}-3-
pyridin-3-yl-urea; and
1-[3-Fluoro-5-(R)-(3-oxo-(S)-tetrahydro-pyrrolo[1,2-cloxazol-6-yloxy}-phenyl]-3-
(6-methyl-pyridin-3-yl)-urea; |
or a single stereoisomer, mixture of stereoisomers, or a pharmaceutically

acceptabie salt thereof.

25. A compound, single stereoisomer, mixture of sterecisomers, or a
pharmaceutically acceptable salt of any of Claims 1-24 for use as a medicament for

treating heart failure.
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26. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereocisomer, mixture of

stereoisomers, or a pharmaceutically acceptable salt of any of Claims 1-24.
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