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dipeptides from the amino terminus (N-terminus) of polypeptides and proteins. DPP-IV
dependent slow release of dipeptides of the type X-Gly or X-Ser has also been reported for
some naturally occurring peptides.

[0004] DPP-IV is constitutively expressed on epithelial and endothelial cells of a
variety of different tissues (intestine, liver, lung, kidney and placenta), and is also found in
body fluids. DPP-IV is also expressed on circulating T-lymphocytes and has been shown
to be synonymous with the cell-surface antigen, CD-26. DPP-IV has been implicated in a
number of disease states, some of which are discussed below.

[0005] DPP-IV is responsible for the metabolic cleavage of certain endogenous
peptides (GLP-1 (7-36), glucagon) in vivo and has demonstrated proteolytic activity against
a variety of other peptides (GHRH, NPY, GLP-2, VIP) in vitro.
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proliferation of mtogenstinulated
stimulated and antigen-stimulated T-cells in a dose-dependant manner (Schon, E., et al.,
Biol. Chem., 1991, 372, 305). Various other functions of T-lymphocytes such as cytoklne
production, IL-2 mediated cell proliferation and B-cell helper activity have been shown to
be dependent on DPP-IV activity (Schon, E., et al., Scand. J. Immunol., 1989, 29, 127).
DPP-IV inhibitors, based on boroProline, (Flentke, G. R., et al., Proc. Nat. Acad. Sci. USA,
1991, 88, 1556) although unstable, were effective at inhibiting antigen-induced
lymphocyte proliferation and IL-2 production in murine CD4+ T-helper cells. Such

boronic acid inhibitors have been shown to have an effect in vivo in mice causing
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Science, 193, 26 466). ADA deficiency causes severe
aﬂ‘tﬁl@ﬁﬁﬁ@ﬂmﬁﬁﬁﬁ@@efl ciency disease (SCID) in humans.

[Oﬂ;g)gh ho 8?%%’39 O%ﬁ%&f]fﬁg Qq@%’eh?{ &\ﬂ' ﬂfl;‘ﬂ/q§%%5@e%%§ mol?cule for

1un@918etb§(aﬁmﬁat Brasisall prostnptaomumaceBs@ohssoapR. Cy oddi, deCell. Biol.,
rel ease supgr essant drugs) for the treatpment of anpng
19%1,Hal, 133hgBPPdVgadmeva fsbingd e fibwpeetin st Soaft?tla?ﬁ%ﬁaﬁlf"emmf
S uch a%o nf |
oo PRSP P DAL R Sites B v

inH@bitcddt By bk Qi@&ﬁi ad dru \]/:b@@ﬂt ﬁlhfawfasdshﬂl fok uxgnple, breast and
endot helial cell DPP- is an adhesi on nol ecul e for
prostrate tumors to the lungs.

[0010] High levels of DPP-IV expression have also been found in human skin

fibroblast cells from patients with psoriasis, rheumatoid arthritis (RA) and lichen planus
(Raynaud, F., et al., J. Cell. Physiol., 1992, 151, 378). Therefore, DPP-IV inhibitors may
be useful as agents to treat dermatological diseases such as psoriasis and lichen planus.
[0011] High DPP-IV activity has been found in tissue homogenates from patients with
benign prostate hypertrophy and in prostatosomes. These are prostate derived organelles

important for the enhancement of sperm forward motility (Vanhoof, G., et al., Eur. J. Clin.
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[0015] DPP-IV can also cleave neuropeptides and has been shown to modulate the
activity of neuroactive peptides substance P, neuropeptide Y and CLIP (Mentlein, R.,
Dahms, P., Grandt, D., Kruger, R., Proteolytic processing of neuropeptide Y and peptide
YY by dipeptidyl peptidase IV, Regul. Pept., 49, 133, 1993; Wetzel, W., Wagner, T.,
Vogel, D., Demuth, H.-U., Balschun, D., Effects of the CLIP fragment ACTH 20-24 on
the duration of REM sleep episodes, Neuropeptides, 31, 41, 1997). Thus DPP-IV
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_composition i s provided that conprises
liposomally, via inhalation, vaginally, intraoccularly, via local delivery (for example by

catheter or stent), subcutaneously, intraadiposally, intraarticularly, or intrathecally. The
compositions may also be administered or coadministered in slow release dosage forms.
[0019] The invention is also directed to kits and other articles of manufacture for
treating disease states associated with DPP-IV.

[0020] In one embodiment, a kit is provided that comprises a composition comprising
at least one DPP-IV inhibitor of the present invention in combination with instructions.
The instructions may indicate the disease state for which the composition is to be
administered, storage information, dosing information and/or instructions regarding how to
administer the composition. The kit may also comprise packaging materials. The

packaging material may comprise a container for housing the composition. The kit may
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[()OfZ(f)i]r s In another embodiment, a method of inhibiting DPP-IV is provided that
comprises contacting DPP-IV with a compound according to the present invention.
[0029] In another embodiment, a method of inhibiting DPP-IV is provided that
comprises causing a compound according to the present invention to be present in a
subject in order to inhibit DPP-IV in vivo.

[0030] In another embodiment, a method of inhibiting DPP-IV is provided that

comprises administering a first compound to a subject that is converted in vivo to a second
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conpounds, conpositions and kits according to the
w@e@serssi nvention. For exanple, several syntheeT/US2004/042209
schenes are provided herein for synthesizing conmpounds
according to the present invention. [0023] Al so
corpdunt S@fraéih ehe REONRIS iRV und HiMEItsTOPIPIVIIASivo. Tt is noted that the
conpositions, kits and articles of manufacture
conaiadsiphige u)oeswtenpme@enmayl hwemflrse ﬂf se[com@ﬂqmpwmslﬁe

1003 Cleoier FihaR SenD 0 et OE RgE Tt B i vid Bl prises

adthiRB%in gl AL ANRIuRE ac RREAL kB resEllitEin%?ﬁiBﬁundS

conp05|t|ons kits and articles of manufacture are
[0032kd Incarbtleatmbodineassensthad ef inbibitig el DP¥Xetagion is provided that
possesses activity that_contribut e to the patho (ll ¥
corhpiipes FONGFHREGHIIONN Bt SHFFEVE PRI & RmpOipdaemfdipg Lo the
mﬁ@%bhﬂ%ﬁtﬁﬂbOd!"ent a conmpound is adntnlstered to a
j ect erein DPPIV activity within the subject is
[0038F er Brhnofies bababinyent eduethod of ﬁﬁib?t]ng wl]ml‘ol:ifﬂ'mtion ina patient is
enbodi ment, .a prodrug of a cogpound S adm tfer ed t

proyided ghat epmpFises iRy e PN a ”&%ﬁ%‘&ﬁﬁi eftiypamount of
| 028] | n another

Co‘ﬁﬁﬁ%gaﬁ%ﬁlﬂ‘%tmﬁ %rg(}%k%mﬁ iting DPP-1V is provided

[00BApt TOAMDIthes @mboainient,td methBIPBE trdatingg talvoaditionpoa |pdt1ent Whlch is

according to the present |nvention.qu029] | n_anot h
knesr scherrpdiated bR ot Wi i5ikpPwg topplipgjed by Pr%’v%@&lbﬂors
cor%?l‘%l%? ! rrll\llstgr@ggtﬁ lt?é of)‘%wﬁt £ &%ﬁ?&lﬂzﬁﬁggs uﬁ[i\%gan‘icﬂlnt Bfaa compound

rese ject 1 n order
acdoflih@ Y thie prdsBit-ih¥éntionvi vo. [0030] I n anot her
enbodi nent, a nethod of inhibiting DPP-1V is provided
[003fht bbamthleg@mbadmmt,s& Bethad isproyided forgigingar@rrpugd according

to G kSRl b\ 3hichIn SRR B LEtheldutiafled: Curflesh BHIRI SR (RN Mhncnt of
diskdse st WhieH i§ bdwi fvebeCaphiad dﬁ DFP-IVh@r pheded 1kn0wn to be treated

i nvention may be the first or second conpounds. [0031]
by DPaboinhéitogsnbodi ment, a therapeutic nmethod is

[00§g£ or gxre%botﬂF %t {rﬁ)éﬁ&r; Ié"i’e nl{néat%n}i gsl ch’r %de&l %&%Hgg ldﬁgaste state for
whE/HIOPP-I¢ HosseBsclBEMAE) Bht doRhitatdsits meqﬁltﬁol@g;oéﬂdtcﬁrszmpmnology of

is provided that conprises contacting a cell
theatifeass $tate, thamethodofonzprisngp eunstngceomniuag ageprding to the present

invention to be present in a subject in a therapeutically effective amount for the disease

state.

[0037] In another embodiment, a method is provided for treating a disease state for
which DPP-IV possesses activity that contributes to the pathology and/or symptomology of
the disease state, the method comprising: administering a first compound to a subject that
is converted in vivo to a second compound such that the second compound is present in the
subject in a therapeutically effective amount for the disease state. It is noted that the
compounds of the present invention may be the first or second compounds.

[0038] In another embodiment, a method is provided for treating a disease state for

which DPP-IV possesses activity that contributes to the pathology and/or symptomology of



present invention. [0033] In another enbodinent, a
met hod of inhibiting cell proliferation in a patient
Wo gooppoesssted that conprises admi nistering to tPET/US2004/042209
patient a therapeutically effective anmobunt of a
conmpound according to the present invention. [0034] In

he G904 St RAFABNE omipridiRe: RAfiAtetih £ 8 EoMPowndCARSldi
tefﬁn agpg%ei ent vf/ni chorin lﬁ%\%ﬁg?lggtgféﬁ%gdi atgcéd by %}ggg?s,the

present inhértionits alsuigest such et theeatnpduln/is DEEsentinjthdsudijecs insa
conprising admnistering to the patient a
thefﬁwlﬁﬁglﬁf%e&gl"? gé@?‘?té?f théhsgﬁi?lﬁtﬁt ‘of a conmpound
corgi : [ Jventd PRSHins! i
e A e
discagcaiidicogptising reatrgestie twithrvempomnd iapcapdigg to the present invention

f act di f [
MU TN A Y
conl) g T R, PRt

celll hRAtdard witttihe @ag erolifetative agenhefehreDRPhérvinpsseedimsion therapy.
activity that caontributes to the pat hol

. d/ .
It isgpigst apresgyensof ORe aghns Bafor Aoses is JEEreAdd Agin as sequential
conpriLsing: Sj di .
SRR, oSO8 gBRRLAN R0 by Wi compinain
theﬂaF? isipedidéCRl doyerehh@cidens apgmlministered befereciradias each other
state. [0037] In another enbodi nent, .

thod i
(seqentitldberapydras prellgsiwhgndhepasatsaee é‘ifa{né%fgﬁ aW%F éﬁiﬁﬁﬁer \Y;
sesses .actd ¥i ty that t L :
o007 SEEGSEE Y tht OR BER PR Sbs

corfSU¥RIonS b&t@rdiag i fhe pr&ehtigveéntiohisdudsy bparadot mited to conditions

subject that Ts converted in vivo to a second conlgo&{nd
megigtsd byRRP-TYidn pedisatar dinbplistirinote Papicalas gpe; dippgies mellitus,

. Sybject .in .a therapeutical fecti 4
o gftpi e o RRE S il el BTRUD o fiplter
impiR8 eAtting ﬁlé@ﬂﬁa'gﬁl'to@w@, héigbdlicrasidosis, legesis) dppetite regulation,
conmpounds. [0038] |n another embodinment, a method is
obesitpMimamhofunpressans pheytakias Edease reghlafian f HOIFHRY dryspsgsiguch as

possesses activity that contrjhut JW%H_R h Y,
int B 0 oL SR SUY DRl e Lo At Bpd Rl At SO eancers
(pr&RUFRGH 8f MBtas@SHR] fir Sk&hpRUbreast aid prodttata cerRoMito the langHe

present invention to a subject such that the conpound .
dermmitqlogisd miseases sheh asyispeadis and lichen planus, treatment of female infertility,
osteoporosis, male contraception and neurological disorders.
[0041] It is noted in regard to all of the above embodiments that the present invention is
intended to encompass all pharmaceutically acceptable ionized forms (e.g., salts) and
solvates (e.g., hydrates) of the compounds, regardless of whether such ionized forms and
solvates are specified since it is well known in the art to administer pharmaceutical agents
in an ionized or solvated form. It is also noted that unless a particular stereochemistry is
specified, recitation of a compound is intended to encompass all possible stereoisomers
(e.g., enantiomers or diastereomers depending on the number of chiral centers),

independent of whether the compound is present as an individual isomer or a mixture of

isomers. Further, unless otherwise specified, recitation of a compound is intended to



therapeutically effective amount for the di sease

state. [0039] In another enbodinent, a nmethod is
w@e@sgioerssl for treating a cell proliferative di BERES2004/042209

state conprising treating cells with a conpound

according to the present invention in conbination wth
encRpat dIPpRkibiceleddane RER0hnd WRRINRID With 1684iSo Belaims, the

treated wth the conpound according to the present
langwageritompotnefcomprising thtforgmind is intended tgnsomphssdhe cormpound and

a0 Bapediialy Reranneisteshira erdivtiHer ahyposr dRismers, and
all %@Lblé fREhdRE tortls A0 AGRAS uRRESEBANN HREificaIlY §e8ffle@dn the

erein as sequential therapy, even if the agents
particdanadlsim.adm ni stered together. It is noted that

conbi nation ther i s intendeqd to cover when, agent .
(00421 o it hiriee peiad Biak Brogigs mv alfo ResRiBisfRiyd which are altered in
. . a t .
vivk SR pr S PR Ao I Sy A R APt methods of
usifi§ seasapoihds ofithy plesertt irs@hton by isdniled, sdgaatléssof vhether prodrug
compounds .and conpositions according to %ﬂe resent ..
el HERLIREPeRTIFdh & GRROMISGY the ATSAORiCY aPredsug Bl oaNgrted in vivo
' P- ' ' re Qi ;
to LB AR Bt ) o i REENLRIE L £ LRSS (0RRain compounds
of e prdsphid@ndraionaaydiet dlieredl infviionpir tethhifitic PEPHIY axdaheemay
(1Gr), . conditions of inpaired fasting plasm t%l ucose
the(qsgl@)a§ beprodmgsiter anethes §?‘§P°‘R¥S‘t oxich pr%%s[ qtiagother compound may
or i HbPhbARev AR derddSTHATE SRRy Ytiviy! oki ne
ref ease regulati dn, autol mune di seases such”as
i nfl ammat ory bowel disease, nultiple sclerosis and
BRIEFUDES CRIPTION OF BEHHEARIDIREancers (prevention of
net ast ases, for exanple, breast and prostrate tunors
[0048] t heridu P $lustdRE ARbBbR diagiim BV RS AS theIShuchse of DPP-IV,
psoriasis and |ichen planus, treatnent of fenmale
hightighting the sgconday sbpeinss elements| of theoprofedibept i on and
neur ol ogi cal disorders. [0041] It is noted in regard
DERINITIONS t he above enbodi nents that the present
invention is intended to enconpass all
[Om?if MLk o e 8GeapPihdBbeowiaRit&and used 11Bthé epification and
salts) and solvates (e.g., hydrates) of the conpounds,
clapregyshradll lew's thef follhwinganeanings e peEPOSes afshis APPHErtia: es
re specified since it is well. kpnown in the.ar Y
0T o &Ry arpce moiogk olripd U R alr iy g e, Alicycli
mot e B Qiutated br pAtiAlPOsAREAED Withlond eSSt nfore double or triple
particul ar stereochem stry is specified, recitation_ of
bomdsc ohpeyalic niogetien tamdse aptioraltyorapepise kterqageyns $ich as nitrogen,

st er eqi r : . . 1
oxygen an SISi lr]r}e ’fhe nitrogen atoms can be optionally quaternerized or oxidized and the

sulfur atoms can be optionally oxidized. Examples of alicyclic moieties include, but are
not limited to moieties with C3 - C8 rings such as cyclopropyl, cyclohexane, cyclopentane,
cyclopentene, cyclopentadiene, cyclohexane, cyclohexene, cyclohexadiene, cycloheptane,
cycloheptene, cycloheptadiene, cyclooctane, cyclooctene, and cyclooctadiene.

[0046] "Aliphatic" means a moiety characterized by a straight or branched chain
arrangement of constituent carbon atoms and may be saturated or partially unsaturated

with one, two or more double or triple bonds.
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(e.g., enantionmers or diastereoners depending on the
nunber of chiral centers), independent of whether the

W@ owpoe3el i s present as an individual isomer OPCEUS2004/042209
m xture of isoners. Further, unless otherw se

specified, recitation of a conmpound is intended

[00473e NCARGP ﬁ?ﬁs&@&?ﬁﬂt&lﬁ Iﬁﬁéﬁ@ ANGRichPbMBrafééd, unsaturated,

ut oners. regard to the claims, the Iangualg)e
aliphatiengadicachavirppr ¢lsimgf ¢akisonf apommihaving st least eneldouble bond between

. th d | . i
SisgEBBI Ao 2 SFOP i Cancela) A Qbioaly Spatheps X and Y
indi?!ltg RO SONBTF carBBe afdhls iRARSIRLE F&%ﬁ.&.ﬁg&?cﬁ_g ME&n}g Retludes

automers unl ess otherw se specifica specifiéd in
alkdnRB thartaive blchainoff betmee Q@A@P chtbons. f urt her noted t hat

prodrugs nmay al so be adm ni stered i ch t 4 I
[0043]v 0 '%ﬁho&é@@%san@zsm%metaé@&%@i %'ﬁg@ Ak sﬁ%@ﬁ he
invent i O.q..T. ' i : d
kg R o e, oo of
[004d1et heXIkpI eeirb@ntbdlbyd8EY nicans P sigaifhtadt brarehed) Gatupeiesor
the adm nistration of a prodrug that is cqnv? b}zﬂti n
unsefuvaged; @Ihahaimp@gﬂdlaa@e@r@mgﬁtca@ﬁ@t%% SBHEMA B Pfeen (See
«Jtois, al so not t Certai
oy PREREg B (e, ARG YYRRR, Blebirl oflse Tk and

Cx PRIy Meapslciifuscamnetd 1€ ABE IYViadichee the palnbgoffcarboa attnitein the
compound.” Such prodrugs of another conmpound may oy rﬁag/
¥

channiﬁmr@?nmelsa |§$6 Nﬂsggipé‘:ﬁd@rﬁlkxls Fhay Bavsprchatp phetweenoy

ctivity, . .
carfi (F & e PV ap 0y a P B YR DUV e e g e ol vinot
allyd! f—ﬁ%}?b‘ﬁ}ﬂ @,B}in@ﬁaryﬂ,\’l-—bﬁté@l,' 1-phiehylg3 baengk canethylyllyl, ethynyl,

structural elenments of the protein. DEFIN TIONS [0044a]1
1-ptopiyesls 2qropsmyd, sad Srediked, Allybrapsrserip alpngarifsanesheg radical (e.g.,

1t he | ficati d clai '
os ai g POty kg et S BRe R bl B sy e
aliphAtit A)aldnf radiBaPRSvide fRRin@iibe£SMMRGMS intljcated@nvirsnaredtdms are
ring structure. Alicyclic noieties may be saturated or

indha_teld:md:dély alhwsé(Alwgaf(é?pmGC_m]ﬁB?}’l inedndsp. besr. Beamsihal. or
ri nas. i i
el o bl e BB 2 PR SR, A B B3Iy

[00308] T Ur AL RGN ivhl QO8I @AlABih&Gike DR AR d Giddht Yr branched, saturated
quat erneri zed or oxidi zed and the sulfur atoms can be

or wpshiuoated, |ajipbaticd divelint Edivah | Csallylent prd Ckivallpianstaretypically used
whi:rréc}l( lajlr?(? Y iggitcat%rtﬁe number of carbon atoms in the chain. For example, Cy.¢
alkylene includes methylene (-CH,-), ethylene (-CH,CHy-), trimethylene (-CH,CH,CHb-),
tetramethylene (-CH,CH,CH,CH,-) 2-butenylene (-CH;CH=CHCH,-),
2-methyltetramethylene (-CH,CH(CH3)CH,CH,-), pentamethylene

(-CH,CH,CH,CH,CH,-) and the like).

[0051] "Alkylidene" means a straight or branched saturated or unsaturated, aliphatic
radical connected to the parent molecule by a double bond. Cx alkylidene and Cx-y
alkylidene are typically used where X and Y indicate the number of carbon atoms in the

chain. For example, Cy.¢ alkylidene includes methylene (=CH,), ethylidene (=CHCH3),
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not limted to noieties with C3 - C8 rings such as

cycl opropyl, cycl ohexane, cycl opentane, cycl opentene,
weywsogsst adi ene, cycl ohexane, cycl ohexene, PCT/US2004/042209

cycl ohexadi ene, cycl oheptane, cycl oheptene,

cycl ohept adi ene, cycl ooct ane, cycl ooctene, and

isoPMpY @G AHTEDES),), PRAGTidend! (ROHaH,C'H;)IRENSdche TRCELEH=CH,), and
characterized by a straight or branched chain
thedikehngenent of constituent carbon atons and may be

urated or partially .unsaturated . with.one two or
[O@j e d%‘ﬁ‘gflgl 6$Pr?~°r°|n dﬁﬁﬁ*ﬁ@é‘}eﬁ%ﬁ%‘fmg q{é’ﬁ%"h"*&’ Unsatlrated,
alipIRIBE @5AEHI BaviRY alchamldf AR StodnsHavaigt leadf o tAPRRM between
unsaturated, aliphatic radical having a chain of

adjeeanb oarban atesish £34 allgyml ahdEsy athyeyldoe bipicablyidedbwhereehand Y
. adjacent carbon atons. Cx_al kenyl. and al keny] .
indig B8 P op Rt S ot Be (iR FeAteiie Sranmopybpciudes
alkGRY1D @t BARIBcHath 6161w B&H Dand@EarB¥RIPl €, C2-6 al kenyl

i ncludes al kenyls that have a chain of between 2 and 6

[00531 boHAmij@0A&ins sAlikogeyn ' moegievang tor\fudiersobsittyenawherg a
e e i PSS et i
e BBl AN B PG, DU Sy TR bt e
Unilesd imiidatdtbotheryyise, dieaiompoindsoflibainatoie copptiniop atrlino moieties
e BT, BN SR ot

~ X ' I h A 1i%el ndi cate

e B R e B, e e e .

[0054] 6 &WMknihodlkydl uttass al dijlsad dedineth abeveaexdept wheat one or more
between 1 and 6 carbons met hyl , ethyl,

subssigiedbprAmsubsiityied nispogsn @sfwfés%rl’ga iR Bisitianed besise) {cfe?r%%k atoms of

V! ; - enyl i s
thez?J_l%Lit gﬁf;%:)%%?l%kg%% J%@%l%{ﬂ??%ﬁq?{éﬁhglt yo%{’%mg between 2 and 6
carbopy @lyon¢lor nZorp hitppey latonasbsitioaed bdteken Mekeptbon atoms.
represented along with another radical '

Il y s e.g., as In .
[0035)| al'Rpimalf, grchdgs hymanse pey-higan sagmagls gﬁ-@h@O%r cats, rabbits,

e LS S B S0 Mt AR 6 o,

thalgkedt ons are i ndi cated nmeans a- bond (e.g.,
(C6-1o)aryl (Cl-3)al kyl includes, benzyl, phenethyl,
[0056pheriranain” meanp papgiety vdisyain the copstéhent piamsmake up an

2- ,di nyl h nd .the |ik 0 ; p
iRl iy B! oA 0Bt e 4830 b IR RE e o
nulba 68 Clectahdis @b g4l t6Un¥NSAh ufcah i, rird hy1Bé suth that the ring atoms
di val ent radical. Cx al kylene and Cc g al kyl ene are
aret by earboy atggs@r may include carbon and non-carbon atoms (see Heteroaryl).
[0057] "Aryl" means a monocyclic or polycyclic ring assembly wherein each ring is
aromatic or when fused with one or more rings forms an aromatic ring assembly.” If one or
more ring atoms is not carbon (e.g., N, S), the aryl is a heteroaryl. Cx aryl and Cx.y aryl
are typically used where X and Y indicate the number of atoms in the ring.

[0058] “Bicycloalkyl” means a saturated or partially unsaturated fused bicyclic or
bridged polycyclic ring assembly.
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where X and Y indicate the nunber of carbon atons in

the chain. For exanple, Cl-6 al kyl ene incl udes
woreiokpsse (- CH2-), ethylene (-CH2CH2-), tri nepdilyUs2964/042209

(- CH2CH2CH2-), tetranethyl ene (-CH2CH2CH2CH2-)

2-butenyl ene (-CH2CH=CHCH2-), 2-nethyltetranethyl ene

9 MW@%‘QB fat 8P @herein the rings are linked by a
[OOé(JCHZ G B A @ bichHE i ke).?[.0051] Ayl dene”
singlebosl @ fasedaingfat least dne af dfeathgs abmpesiod the assersbiyds aawtic. Cx
. aliphatic radical connected to the ent.,nol.ecul.e b
bicytleABang Con ey ISarslagy BRiFaie VS e o Sty PGS g miaber of

carﬁo\ﬁryé&ﬂé |Vt BR ﬁﬂ’{‘ﬁ%@as%eﬁﬂﬂr ahdiddetGplitichieontehgs. of

carbon atons chain” For exdnple, Cl-6
[00601Ky | ‘IBlatying s ud @sedipdréiviirefiees tOaGhiz)thatds hghdedgne@nother ring to
=CHCH3) , i sopropyl i dene (=C(CH3)2), propylidepe
forryjajcpppgupbha i ¢ ruCHge WhRE t;VP Rgag.a?‘?%%’??m common to
- e . | . ,
v A o SFRAFRSEHEN tybhge) KRBT St Gmon
congjvands dvirged bidpiag fing idvhudegrsol, nedstnamee74 ri pl e bond
bet ween adj acent carbon atons. Cx .al kynyl andl.Cc.
oxahicuglelA 2 AMeDtpn aed e Mg dne prdrodh sng R the PR ipstppmay also
e?c‘;ato bon atons in the chain. For exanple, C2-6
I'ncludes al kynyls that have a chain of between
[0081 AN d"Garband0NmeadsA0S 2ldical DO E)NFeRp svhare R tand Gayrare each
~ noiety having two further substituents where a .
indepeadoybiriwerfugberisahstieents Whergedydrmean Ppcarpen aopy isgliached to the
it For exanple, representative am no groups include -NH2,
mtro , -N(CH3)2, -NHCl-3-alkyl, -N(Cl-3-alkyl)2 and
[006E | #E@bodyolee $fah g iigacotkiRipe vhiden atdngs. conpounds  of

the invention containing am no noieties may include | )
[0063bt etCabioayeli¢ ketons derivatise cppansQ Aarbasyaliqesivatiys wherein the ring

rooups.for amino noieties include acetyl,
““3?9%5#8§985¥%%ny|, benzyl oxycarbonyl , and the Iike.
[0062P 54 Carbbiyrodkinglthe FARAAS -@D-. alk kyotedaitt caddnylradieal may be
except where one or nore substituted or unsubstituted

furthiet subggtutedtitisa yan¢ty ofsubsiiwents ite frsan dEeRBESAIBRFD SFPUPS

. atons of th L kyl ... For, exampl e, .an - m noal kyl
1ncﬁ1gfrg( %C“ISoacég Ea&r‘% Adries %@Gﬁ 2R ﬁg&gt%eg car bo ng
[0085f © r"@ar%xmﬁe[ea(r)lg Eﬁse]rlﬁ@lg%l OB [ AbikH ee doMpbWRR Bf tHeeinvention

car bon at ors. i mal™ includes humans,
comaininigcaroxrametles nfay. igclpdeipgtectedatesivatives hereof, i.e., where the

oxygen is substituted with a protecting group. Suitable protecting groups for carboxy

cortB56:

moieties include benzyl, fert-butyl, and the like.

[0066] "Cyano" means the radical -CN.

[0067] "Cycloalkyl" means a non-aromatic, saturated or partially unsaturated,
monocyclic, fused bicyclic or bridged polycyclic ring assembly. Cx cycloalkyl and Cx.y
cycloalkyl are typically used where X and Y indicate the number of carbon atoms in the
ring assembly. For example, Cs.19 cycloalkyl includes cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexenyl, 2,5-cyclohexadienyl, bicyclo[2.2.2]octyl,
adamantan-1-yl, decahydronaphthyl, oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl,
2-oxobicyclo[2.2.1]hept-1-yl, and ;che like.
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cattle, horses, sheep, goats, sw ne, deer, and the
i ke) and non-mammal s (e.qg., birds, and the |ike).
W 2®569538Ar omat i c* neans a noi ety wherei n t he PCT/US2004/042209
constituent atons nake up an unsaturated ring system
all atoms in the ring systemare sp2 hybridi zed and

[006BF t ot iodIkIBR" danPh dBlaBsi bR itddSorgaHalllytuasairitbd, Adnocyclic
aromatic ring may be such that the ring atons are only

or payeyshc singrsseoblyrex Pyrdvaliddenseand (P mavklordlaylengrase fypically used

at e. Heteroaryl). .[0057], "Aryl"' neans a
iR By gt S e of P eSS A BRe TR e ach
[006D1'0 I'DisBARMBbdcfically Mihiek Hﬁ%@nﬂ@aﬁﬂy BRI SSnih AT part
forms an aromatic ring assenbly. |f  one or nore ring
thezgtofasd irsluties ag anlipakthy eonglitionNthaSnay béeavsed by.icg ircident to, medical

het eroaryl . Cx I d Cc..q. [, i,call d
or Ve K AFPy PP it to 4 apiTEA e " S st ot ugih epy.
[007019- “FQRadi o B GaalmeAlik Wrers MR Rife ha & BUHAEE & Aother ring to
partially ungat urated fused bi cycigl c or bridged

forpod yaypdiind having adssyelibktrudt@Seerd Bieayny aamy tHat areasingon to
icyclic ri assenbly wherein the rings are |jnked b
bt rifen grecifs g bond (@Sath Bl O EXGrS b SEITT! Phgen fosed
. i1l h R 0 ' HELC
PP LSS BARRTR! s Sk Mt BLgeheg Yopopu,
quinoline; ahé tieréken Wrinegouads bavitpiused tng systenbdupapbe yatbated, partially

rin nbl. d di tl ttached to the ring. .
satﬁ%@%@?frﬁ%xcaé, ﬁgtemc%élec%a%%@g%s?ﬁ@?@%@?@éﬁgf @t k5.1 ng
[0(%?23/“ "'ﬁaf%“?&%ﬂT f12oBNGHAS! bl 1i8qé.0rm a conpound

ing a bicyclic structure ere two ring atons that
[0092% cOHasubstithrt Alkyl'Hgs amiselatsl grdup ecpdriofeolarydr Emup, means
.\ each ot her. Non-exclusive exanples of comon conpounds
alkly swlptisnted bY@y 1pPisg halac pioas. povush derms st fefingd A this -

PSR L PSR 0, T

perhgloalkgbiante 1ikO @od |haldaurtsanioad (C, Rrins iidieles ablocrhethyl,
-OC(O NR Rb where Ra and Rb are each_independently two
dichlpremeihyk diioremethyls triforemethyl, drlodriiflusroctyl pesstlugragthyl,
|5 hed ;: iLr [ 0062] "Carbocycl e" neans
2,2?9?1?}&6?%2?1891;0@'0%%%8@, %g&%%ﬁk%h ons. [0063] "Carbocyclic
[00981 oneHeREdav@h T Hefers FRANGom thaTibacyLtdrbord@bmy Hartiilar examples

of }mgrroitiorllnstigceluaei:,%%t are not limited to nitrogen, oxygen, and sulfur.

[0074] '"Heteroatom moiety" includes a moiety where the atom by which the moiety is
attached is not a carbon. Examples of heteroatom moieties include -N=, -NR¢-, N*(O)=,
-O-, -S- or -S(0),-, wherein R is further substituent.

[0075] “Heterobicycloalkyl” means bicycloalkyl, as defined in this Application,
provided that one or more of the atoms within the ring is a heteroatom. For example
hetero(Cs.12)bicycloalkyl as used in this application includes, but is not limited to, 3-aza-
bicyclo[4.1.0Thept-3-yl, 2-aza-bicyclo[3.1.0]hex-2-yl , 3-aza-bicyclo[3.1.0]hex-3-yl, and
the like.

[0076] '"Heterocycloalkylene" means cycloalkylene, as defined in this Application,

provided that one or more of the ring member carbon atoms is replaced by a heteroatom.
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contains a -CO noiety. [0064] "Carbonyl" neans the
radical -CO. It is noted that the carbonyl radical
worensioessgur t her substituted with a variety of PCT/US2004/042209
substituents to formdifferent carbonyl groups
i ncluding acids, acid halides, aldehydes, am des,
00PA e $etdBavIGhORE 8 cyl 10k ohati ReRMvinBBRRDr iRQing atoms,
[ ﬁdl cg - %62 It |ys not e lfglgtﬁco%gﬁndsrolf tnhgeaoms
whéréid@hleastrone ainigaikorh g beedoatoyn armi the resainig ringaiterdeare carbon.
protected derivatives thereof, i.e., where the oxygen.
The iregMAP Ry FAPSPRPTALD AR A5 G ShFpe s plodfy @1 68 Sptionally
iR, SGLEFANT LRUDS of fiis 18 o Srei o€ litiked S Motk derived
o4 LAY RARS of B S RORA TG Be BE ey hemd e
fromh @&6kiag Almid GNle, DG TI0l¢, Boxhmad, loxhdiandesxazolapoh2 draxadiarele,

saturated or partially. unsaturated, nocycl i c, d..
Pyragies; @VTaE0 sy PYsIdagige PYBIIRre PYIRIding, ﬁwﬁ%ﬁ%ﬂ%ﬁle,éygﬁﬁadmzole,
: | n y . i ) ) )
R e
rindsh@hérefighaserdatyl ringds fusxdtopire, or 3o Thge ymleparidenily selected from

I ncl udes cycl opropyl, cyclobutyl, cyclopentyl.,
the gRPSREXINE ShA BHAHEnG FycloaliyIiyies & REslalan Fine, and another

bi ; VP S
mo%()ecg'é%/gértgrr? gﬂ’% %)ﬁ{f/(%t&log& ocy ghtng(] ;/1]311,6 é/‘g'ldllnggf(%lcc:: yog It%(ﬁ,ec %(1(3:/ lh:atero aryls
incllu_l':lila(,%%/ gigg’fsbie lﬁ)&ﬁtedlifo,afnlﬁ(ﬂa:depied:d){r&mbeilﬂcds[b]furdn; bénzoithidhene,

i ke. "Cycl oa | | . di val ent .s.
bengimigazale,dmidazg %ﬁlpﬂaﬁwg? c?w"%@ﬁ%tﬁ%né&%&%y@%%ﬁﬁﬁ%g&z-

r . . GV C . . evel
oo JBRER S olp g BBt RS20 Hipfichi gRRblN e
iso@finé1aleDplith alagifis, quindxating, inaphthwsding|uindl@069indoB; Semdele,

~ Specifically includes any unheal thy conditi.gn an . .

mdaqumndc&meplaﬂmoxqar@kebwzanﬂam%@lh@&é@hlaﬁolarﬂﬁéaﬁomiﬁpyndm&
condi.td on_t.hat . By -Ql: 1l NEi .

v SR b oD RS B lideofL S hoydidine,

imita[1,5td)pyrigidde, ahidesd[$,5-Qpyratidind peralpf2,3bAtidne, pyrrolo[2,3-
"Fused ring" as used herein refers to a ringéthat IS

clppididedyrioleldtdeyriding@yerelol H2rhlayriding GurHalahay ipyrimidine,

bi.c £ structur r €L .
v e pR R e P Rabb - EERT L DRERE gpprolort >
bIpHRAaAXS pysbIoEl 2 XFpiRinggine] %ﬁﬂﬁdim (2-§psechidiheygyriott Qddpyrazine,

decal i n, napht hal ene, anthracene, phenanthrene,

triszeld of-elpyfidingriptetiding aoginerrarkpapisotariine. Rhenaging. phepethiazene,
pheggg%%iefr: ﬁ?-gﬁ\{lldr%%y}crc%ﬁ%,rl lhrz]ﬁndc’o\’féti&ﬁizw pﬁ%dos[ ?}2% ﬁlﬁgg’and

2(1H)-pyridinone. The bicyclic or tricyclic heteroaryl rings can be attached to the parent

molecule through either the heteroaryl group itself or the aryl, cycloalkyl, cycloalkenyl or
heterocycloalkyl group to which it is fused. The heteroaryl groups of this invention can be
substituted or unsubstituted.

[0078] "Heterobicycloaryl" means bicycloaryl, as defined in this Application, provided
that one or more of the atoms within the ring is a heteroatom. For example,
hetero(Cy.1g)bicycloaryl as used in this Application includes, but is not limited to, 2-amino-

4-0x0-3,4-dihydropteridin-6-yl, tetrahydroisoquinolinyl, and the like.
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saturated, carbocyclics, heterocyclics, aromatics,
het eroaromatics, and the |ike. [0071] "Hal 0" neans
w0 bawswes3schl oro, brono or iodo. [0072] PCT/US2004/042209
"Hal o-substituted al kyl", as an isolated group or part
of a larger group, neans "al kyl" substituted by one or

[0029];) e "HabQcydbAaRRr nfb§.n§é’ﬁ;tball§)1 423 d@flﬁedjﬁfthﬁ%ph@aﬁ(fﬂ provided

Ilcatlon Hal ©0- substituted al kyl includes

thahadeom| gt of thietridma Fdpling thlelrimglmahktytoatqm stledted likdeperdedtly
t he

froppt Dot P EH S PHRRRYA emréq%@eﬁ%émﬁade%‘i’p%ndﬂ +

molilhs) pRERLINL mypfdiy bed M@ﬁ‘ﬂ Aol PRl APEmSBkpingl, 13-
d1o§;6)1£31131]4d&dedaaylamﬂ0m11kefers to an atomthat is not a

bon atom Particul ar exanpl es of heteroatons
[Oqsﬂl:l uddydragy” Iﬁ?aélsrtr'@ftmld}clﬂ’t@é to nitrogen, oxygen, and

[O%Lf Uk L&%Zcﬂe dbe'r_ﬁg TRk &iafive ceﬁgﬁglgg I;}lge dﬂgie%l X(NR)-,

atom cht e noiety is S “not
wh@reﬁﬁR b@ﬁlprlﬁsaﬂ’g}de@eﬁfor leadben a‘ainomamhé(btd the nitrugende - N=,
N+(O)=, -O, -S or - -,. Wherein Rc
[0(18@1 t hislsomeis? mieat any corpmmmé]havmgtaerl%mewglswﬂﬂ fOHﬁ’éléﬁ but

dlff) L& Cl n@{lre o?f‘qugrﬁdterb?%o#&nég ﬁ'xt ﬁ%%ﬂli&t 1InQHe arﬁ’e{r%\éfngﬁtdof their

eor nore e ring

atoRRtig %p@teo WBontedy thaxdiffel & the hangeeRni ) theie yttdrmﬂh Isphceaﬁe termed
used 1n this application includes, but is not Iimted
"stergois@mers b ietasisemmess I;bagelﬁ apt mgrcgn 1mages of one another are termed
"d%stgrﬁgmgﬂlrsc 51&(# gt[ﬂgo&sodeg etﬁat%ﬁé( konsu %flrtu%osa})le rro[r 88%%6]5 are termed
"enahi@bBEQC Mﬁi&@étﬁﬂése'ﬁphcdms@ﬁ&rﬁy A eabdey htenehondsd defouned
in this Application, provided that one or nore of the
nopidenjicelesrbstituents bsoﬁqng@ arichirg] eeagirg éd:ompognd with one chiral center

het eroatom [0 Het er.0a
hag st AR P 0B P PR ity Banvefle Y ettt
for@RR8s fered at' Atk Mixhaeer A&fompoaﬁwttiahﬁasrmﬁfaltmmerdhngl center
at ons are car bon. The nitrogen atons can be optionally,

hag] ate@antglmfzr@cpa@mdwtlﬂé nsig Heurunzhes A chizph conders p Cogmwarngs with
t of th
m%‘% ihag rzogte ﬁlal{'ﬁlcg]ﬁﬁ%? gjéy ngrsp ?shei’lgeé aatérrldléldaglxﬁgs&nérggmép& a¥ qq‘mxture

rve

of Hﬁbt@ﬁéﬁie% telred B'"@iﬁ@de&onieﬁ@ %Az RIre, Whad bﬁe?-élhﬁil center is present a
oxazol e, 1,2, 3-oxadi azol e, ragyrazme pyrazol e,

stemmsomz iy be@anaqnen@ed ‘p}yﬂlﬁ #hilwte copijgurationed thatichirplgeater.
b R B BT 1 S EPIB b sttt o
théod}ﬁlﬁ?&én@erp EnhhtidiM& lafe characterized by the absolute configuration of their
chiral centers and described by the R- and S-sequencing rules of Cahn, Ingold and Prelog.
Conventions for stereochemical nomenclature, methods for the determination of
stereochemistry and the separation of stereoisomers are well known in the art (e.g., see
"Advanced Organic Chemistry", 4th edition, March, Jerry, John Wiley & Sons, New York,
1992).

[0083] "Nitro" means the radical -NO,.

[0084] “Oxaalkyl” means an alkyl, as defined above, except where one or more oxygen

atoms (-O-) are positioned between carbon atoms of the alkyl. For example, an (Cs.
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rings, wherein the heteroaryl ring is fused to one or

two rings independently selected fromthe group
weonsiossng of an aryl ring, a cycloal kyl ri ngPCHUS2004/042209

cycl oal kenyl ring, and another nonocyclic heteroaryl

or heteroEyczE;kal ring. These bicyclic or tricyclic

Alr & é&ﬁ% ChrdbBAls Al ordelt?

6)0)% g%d rOZ%n benzo| Ts?%%%ﬁ%%ﬂ‘e%%c% g] t hi ophene, FHore oxygen
atorhepammmkdzhatvmenlt]m chaz@] pmsc] pyri di ne, qU| nazol i ne,

[00%521: :n(;{» agcyﬁ] YL d' n yl,ffﬂgg%, s;]‘g'ﬂguteg]u% 4 Sb&iyl group. The
§

carlib @08 m nﬂé?’lﬂ%%‘ﬁ%%kgﬁ KB G A G2l e
[00%6?]d0| '&’hahﬁ&lﬂieﬁl(ﬂ@lgy ac¢e|pf]®w Irlﬂeans kteho wihined, is neafalonazeraging a

enzopyrazol e, _benzot d |, 5-a) . di ne,
phaﬁya@ygpfé[cmml’s&a%wr tiEsaralhaie A X5 e SISt B CaLL nor
otherwlge %f il?@l?e ?qu%{l&{rlngé ?chgei%lgglgqr x Efg[ééblé Ec?]gg%é?lhﬂf'ﬁmsg @s well as
huﬂ@aﬁlﬁmkmb&macal@[]s@yrl di ne, pyrrol o[ 3, 2- c] pyri di ne,

rroI032bpr|d|ne rroI02 di
[00% roIHiﬂ[aEn@ﬁuﬂl lb’laﬁ?%tﬁ‘béepg%ﬁy FI@LU@)S[ szltg Ogi{l%hrlnfggs; Qfethe present

i BFEPE o TR B B NE i o e

desR¥d p@élﬁ{abolaglahwﬁaay NQucht sait@edde acid] daitiodi saks formed with
pteridi ne, purine, carbazole, acridine, phenazjne,
1nopgagx¢mcidsag@}n@s h}fgﬁ@h&(@ﬂcp{b hydrobromic acid, sulfuric acid, nitric acid,

o SR G2 i 91 KAMOMGEL Bpionc acid
hexh&Gkide h@ﬂtaﬂdié £1€) dy€lopettiepaspionic aﬁgsglgmlcbelcnpymmld
to the parent nol ecul e t hrough either the heteroar¥
lactg;cr atig, maleicfacids suqqmlcaaoyd m@;ﬁoacefb [oegeic a@?cﬁﬂ@&ﬁlﬁ@ﬁw ahatic acid,
ete cl.oal.

A ST PERHB ot A A 3 Bac T8, ot s

meﬂfané’éﬂ%ﬁ&tabfduEtﬁﬂnes{lﬂ&ﬁghdeEQ%ﬂﬂﬂb@lyﬂhﬁﬁé ydid, means
bi cycl oaryl, as defined in this Application, provided

2-hyytmicyetheneswlfonse ecidfbenpeneaulfonic ogid.ii- wlpw@emeﬁ@suﬂf@n%f acid,

F
2B buC A RSl RIS RPRLBSHSREY | B2,
4- rﬁé%hylgrc%bmoz Z]%z:@%%n&ﬂcaﬁhdxyﬁé aft efliebhepnid acid,

t etT ahydr oi soqui nol i nyl, and the Tike. 0079]
44" Hethatenelis(Coaickyry 2-nearhsathpsyliuindg), 3-phenyipropirade agid,

e R AR5 PO HE L8 80P B By, et

acill] eptithoic hEig r@aﬁicylﬂa acid, s§anblaadeﬁﬁab¢4ﬁ¢ ¥@d anamRl1&e.
of "het'érocycl oal kyl include piperi 4- nor phol yl ,
[0088i pPhamanglducahy mcmptlahlersylts alp@m@lt@éé)@w adslition éﬁliltﬁ which may be

azaper hydr oe
1ec pl%tons pPeseR/t are capable of reacting with inorganic or organic

formeﬁ when acid
bases. Acceptable inorganic bases include sodium hydroxide, sodium carbonate,
potassium hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic
bases include ethanolamine, diethanolamine, triethanolamine, tromethamine,
N-methylglucamine and the like.

[0089] "Prodrug" means a compound that is convertible in vivo metabolically into an

inhibitor according to the present invention. The prodrug itself may or may not also have
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di oxanyl, 1, 4-dioxanyl and the I|ike. [0080] "Hydroxy"

nmeans the radical -OH [0081] "Im noketone derivative"
wore@ns9ssderi vati ve conprising the noiety - C(NRF/PS2004/042209

wherein R conprises a hydrogen or carbon atom attached

to the nitrogen. [0082] "Isomers" nean any conpound
DPPAVIiRGbABry R %Y. CRdr HRhBRY m{mﬁ@w@bﬁ@rﬁﬁ% aGllyffoRY igheip may be

in the nature or sequence of bonding of their atons or
adniinistenes] @ anaastpe thew is evhverteai by Iatdoolysis im gipatethe hydieay sompound.

dthat differ in the arrangenment of thei t Ny
Sulghl clerniat mey bf BOrEBHLPLo St PudpEoremEo TR QB Rfes
citrﬁ?gg,rl%tatb%te@fmél@ﬁat@s{‘ BkN&kes, ahBcIREBEbpionates, succinates,

i'astereoners”™ and stereol soners that are
funmeatsy peddagsomethyenmibis-ohyidmwagesphtroatds cgamtisates, isethionates,

. enant | " ti "optical i N b
i bR BHERSeS. TS TRBETLRBHHF U SR e o0 t6% PP AR Utenates)
p—t&lﬁéﬂé@lﬂfﬁlgﬁe@?& cﬁihegﬁgﬁlﬁaﬁné'te ; ?iﬁ%@,%éré’\@)ﬁﬁﬁﬁﬂ Gcigfizndlihe like.

center enanti onmeri ¢ ‘forns of opposite
Singibirlyahn inhibithr cdmptisieg ed amive dgromp sagnbe iadmeristerefl @s aw aingle that is
termed a "racem c, m xture." A conpqound that has npre
convpeierl BrBydplysisin wya {Qthe pguneoorgp ntiomeric pairs,

[00@6fr e"ﬂole%%eﬁ*ﬁ%ri%fm@ 2 ns 3kt Atives OF LliSiror SRR Seactive site
Wth nore an

an one chiral center may exist as ether
or ditasl e Wlodlled ridsproteetimesroaps. aRrotectadderivetivak are useful in the
di astereoners, terned a "di astereoneric mxture." V\hﬁn .
preparatiempf imhibitop arin thenselves Hay be SedYer iabipiprsngy cqppprehensive
..characte . i i . ,
i RS E YISO O Qe 90 Rlnt B
Or@driaBgahB, 3tdedtias folof Wile 85 80sd, lid1@éf9% attached to

the chiral center. Enanti"orrers are characterized biy
[009kE abSdistitiedammpghstigtied imens that @Sl eam PaiptydaRt ensishafonly

escribed b - - ' . .
o535 Rl RS B FERLED L s comprie
ond\@RER! iRfnLydrogdB isisuch ey thidugh deiitibie vdérictss (afbstituted) that are

stereqchem'.s‘trg and the separation of stereoisonmers _.
notgtleeryyisel spReifiowh by thetnamenfithg given moigky Forpxampled 1sopppy] i an

Chem stry: . 4t h edi i on, eFtyY i K
cx Rt o Bl R R e
subsBffiefitiay DERny {uBeBhént thataddykhd boulda an amnabkiik gives moiety that
defi ned above, except where one or nore oxygen o
is specified to be substituted. Examples of substituents include, but are not limited to,
aldehyde, alicyclic, aliphatic, alkyl, alkylene, alkylidene, amide, amino, aminoalkyl,
aromatic, aryl, bicycloalkyl, bicycloaryl, carbamoyl, carbocyclyl, carboxyl, carbonyl group,
cycloalkyl, cycloalkylene, ester, halo, heterobicycloalkyl, heterocycloalkylene, heteroaryl,
heterobicycloaryl, heterocycloalkyl, oxo, hydroxy, iminoketone, ketone, nitro, oxaalkyl,
and oxoalkyl moieties, each of which may optionally also be substituted or unsubstituted.
[0092] "Sulfinyl" means the radical —SO-. It is noted that the sulfinyl radical may be
further substituted with a variety of substituents to form different sulfinyl groups including

sulfinic acids, sulfinamides, sulfinyl esters, and sulfoxides.

17



atons (-O) are positioned between carbon atons of the
al kyl . For exanple, an (C2-6)oxaal kyl refers to a
W@ b@sn9senpri sing between 2 and 6 carbons and PCEUS2004/042209
mor e _oxygen atons positioned between the carbon atons.
[0085] "Oxoal kyl " means an al kyl, further substituted
[009"’.?']t &y ¢8h @Wéangﬂfélfﬁdlcﬂh§09arlpﬁ%{edgﬁﬁl{ffe §iBon Praﬁf(‘:al may be
al'dehyde, ketone, ester, am'de, acid or acid chloride
furth@OBbititifed awittes earidty af stujostaucrﬁp toafolrs’ dlffaamsSUﬂﬂoayl gmlllpsh
is, useful in preparin arnaceutic osition
incluging spiforje Aeidsy a“g& es > BT PLCTS 7 ﬁB OFHEr

[oo%]g't O%h%ﬁ{?le?(té&g@gg%t&?{) nmsaisrtﬁa'aﬁm%ﬁﬁwhf&ﬁl wﬁaﬁ

or veterinary use as well as
adnlﬁnrs’édﬁed)ﬂ@&mrmﬁlﬁmltfbﬁ Eﬂ:atmge:. di§eQff 74 sufftiantraeffatti soeh tryatment for
acceptabl e salts" neans salts of inhibitors of the
the gjsga¥€nt i nventi on which are pharmaceutically

epi ' n
o0gSE P S ARKLRR RN cond WAL P IRAR g i
maypbé ﬁhrﬂféﬁl sdbsqﬁltécmvttls afvariem df mﬁstitUemrtg dioring diditeeahs tidomibonyl

as hydrochloric acjd, hydrobromc acid, sulfuric acid,
gronpg inFlading; tbloaﬁﬁéébwmc}?sab}oeste@nm HeokeI9ees- or wi th

[OOEQEam' rga%c' dg u?re%t?nlg" ?&e%}lé &nfa&nﬁn SB‘B. &nel @ongggduS{d of the

ano Theptatroi ¢ -ac cyc ope anepr

presélt thveliortid ﬁcmaegal pyruvic acid, lactic acid,
mal oni ¢ aci d, succinic acid, nallc aci d, nalelc aci d,

fun€di c preventingthe dissase frempeowringinanaiigal whigh giay be predisposed

o e SRR, Ay DR e oo

dis@ged, 1, 2-ethanedisul fonic acid,
2- hydrox et hanesul foni ¢ aci d, benzenesul f oni ¢ aci d,
p- c@ or olnbihitng she fisease la@moammahﬁwhﬂqqax@ﬁ@gﬁng Ohidisplaying the

pat &lﬂ%{ H§|St ol t}iﬁ‘%@glg{éog]t A a%l%a%%d g‘?‘@g@«% ?1(%{ tﬁﬂ%&ac%ﬂpment of the
pat%lgg?%g%yl enetgilﬁgt(@lSO f}{ydr oxy-2-ene-| -carboxylic acid)

3- pfRony| pmelbrating thecdiskase in ammhmah&@t iscexpetiencingeor 41w1§/ymg the

nggﬁélacetlc gguﬁyalagvygﬁh 8#2| aclreg %!gy&305§§§%%y and/or

Syﬂz%tgﬁlluoqo id, muconic acid and the |ike. [0088]
ar macel |caIIy acceptabl e salts al so include base
[008@Hi t Ttasnetad isreghidcth aHeyf tﬁﬁedefmttlmﬂa priadeddasirein ¢hap thsy dpfigitions

B B eSO P R B BB bvond
thoSO SHed MW AA;PHd HBIudeR BB CALP ARGt Rdicates that there is one carbon atom
but does not indicate what are the substituents on the carbon atom. Hence, a C; alkyl
comprises methyl (i.e., -CHj3) as well as -R.RyR. where R,, Ry, and R may each
independently be hydrogen or any other substituent where the atom attached to the carbon

is a heteroatom or cyano. Hence, CF;, CH,OH and CH,CN, for example, are all C; alkyls.
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pot assi um hydr oxi de, al um num hydr oxi de and cal ci um
hydr oxi de. Accept abl e organi c bases i ncl ude
werdvangdsam ne, di et hanol am ne, triethanol am nePCT/US2004/042209
tronethanine, - et hyl gl ucam ne and the |ike. [0089]
"Prodrug” means a conpound that is convertible in vivo

met abol i cahhy¥AINED EESCTﬁPg;!()W?FCHQEQNVENTI@Ne
present iAVENttomn. T1Ne pro may or nmay not

al so haveDPP-1V inhibitory activity. For exanple, an
[00D8i lena)premmnmvnmmgrdatd:Mdmmogm®u§pmmsltms kits and articles of

BT G GR § BIHERE B RO O oL egr tderein

skers that may be converted in vivo into hydroxy
cmbunds i nclude acetates, citrates, |actates,

[0009] t r BPRSV (fdl. i ddesalsokmdvat assDPRAIDRY DHiR3Y, adenosine deaminase
propi onat es, succi nates, fumarates,

nmal eat es .
corpplepE BFRCIB s A4FPRYAF AxyhiaHR NBLPE BroB (ADARRL or CD26) is a 766
t I 1
resid%?h%rqgjé%ﬁ;)f%ﬁggfgg@s Sﬁ#k{ﬁyiﬂeﬁ 1'8 rﬁlgét:nglzrane bound non-classical serine
E@@dﬂéf DRt 8Shaspr deciheleype sndchanisih @f protease activity, cleaving off
cy cI ohexyl sul f amat es, qui nates, .est e{ls of _.am n

cids, .
dlpﬁhté)deﬁ fhon) thg aming- Fﬁqnaq:qswf pgptides pith nrg nq:%rnaégqlgq ﬁtgtﬁgﬂenu’mmate
ooy P AL e ey Bt s o
for[soR8 thureﬁ’rycﬂce@ﬁm@ pdptidiesaDPPdS’ is oewstisuttely emqtesvatoméplthehal and

inhibitors in which a reactive site or SI es are

endsthstiebrliot oy e et (e diven gy Kirigey g

pla [ %?c{ a1 ol 1n9fo% s %PIDf% '.ié"aﬁédoéfp?ééed%n tifculating T-
tH ﬁ% VES may Dbe act ve as Inhibitors.

1yn@1m@yte§1ma¢e>eén stiovaf toei syadyenqus atidcthe ngllgmtﬁmqasanﬂgam CD-26.
be found in T.W Greene Protectin Grous |nOr
Theyaldrzrg Bormay dulbinethoRPPI¥ i describ Afesssigggumber

e e

caridlf €idihed VET-29L bhdecu@d endi@sng ofhhe bsinplets lﬁd})lamcrodmg/sequence and
further conprise one or nore non-hydrogen substituents

changpw@hpqv@m Bﬂﬂtléaiﬁa‘i\’ew&l\b% 1@(V§l§b*§fmg Gelbdhfereniiptign’s Dagpoul, D.,
th hir
LSRG AIE L B o NSgIPE ik BLEL S hgnan . .

BidPCBéM., Qbat7)l458291U¢8sJ3| tegpd by -CH . In general, a
non-hydrogen substituent may be any substituent that

[0108) bOHRS aemherafdhe 89 Famidy @i spBiRC RERASSS: {eae pargicularly the
9Pt Ot enedtat o o Py FETR, G R P

al i phatic, alkyl, alkylene, alkylidene, am de, am no,
am noal kyI
Subfamily S9A: Dipeptidyl-peptidase; Oligopeptidase B (EC 3.4.21.83);

Oligopeptidase B; Prolyl oligopeptidase (EC 3.4.21.26);

Subfamily S9B: Dipeptidyl aminopeptidase A; Dipeptidyl aminopeptidase B
Dipeptidyl-peptidase IV (EC 3.4.14.5); Dipeptidyl-peptidase V

Fibroblast activation protein alpha subunit; Seprase

Subfamily S9C: Acylaminoacyl-peptidase (EC 3.4.19.1)
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aromatic, aryl, bicycloal kyl, bicycloaryl, carbanoyl,

carbocycl yl, carboxyl, carbonyl group, cycloal kyl,
weywbogd3ky| ene, ester, hal o, heterobicycl oal KyPCT/US2004/042209

het er ocycl oal kyl ene, heteroaryl, heterobicycloaryl,

het er ocycl oal kyl , oxo hydroxy, im noketone, ketone,

[016‘1t r OI't {5?3(?2‘?4 t{ﬁé{d the & S&Rﬁ'ome gE inenticaaky Ao ge&g

e substit'uted or unsubstitu .
1nh{bﬁ6@2a]ctlvﬁyl fcfrldﬂ)ér S9rfemﬂy nidneberaatidothhs mapoe vsddito jadduges digease
that the sulfinyl radical may be further substituted
statgy asgogiated pidrthessrothey bamily meatbs™St o for m di f f er ent
sul finyl groups including sulfinic acids,
1. sul CRﬁ@Tiﬁb§Tl§ﬂ£TUﬂi§E OFSPBP4YV and sul f oxi des. [ 0093]
"Sul fonyl" neans the radical -SO2-. It is noted that
[0102e sSyrixqyd. ($adDiegb, Caifohga)frecentip Bo]sed)ﬂtlctysté dirwgtote of DPP-

variety of substituents to formdi t.su
Iv. gK@%k;dgmﬁ the PW@%WC&HP &vag seto @&I@rt[aﬁ a?ﬁl%}‘e%ff 8fpp1v
lnhﬁﬁﬁ I% gﬁé? , and sul fones. [0094]
peu i ca

y effective anmbunt” neans that anount

[01049] C hFlgMbeIhlmdﬂimas stiBb@tdibgrafowaenvieslof thersticmead ofMIQPR-IV,
di sease, is sufficient to effect such_tr

at ment f
highlightiigseeandary] somoiyal elFﬁme@éSa?fﬁb‘?mpIOtelﬁeQHEeWHé acxlindigal shaped

tshij
ol ol PP i P30 (LRSS BAPL of A Sl i
of DPPIVAREF6aD EAdpTRDIanE BHTBRY Is ilhRtaps] intied cedien ©f the figure by a “ball

t hi oaci ds, thi oam des, thloesters and t hi oket ones
and @@Q%Teprqsmratlm rFhis gad-afraseing Agjds Hdasricdimfhe peptidase domain or

cafi§it {i{;@%}ggﬁbﬂ T SHRIE orilin i GRT Rkl WA pPopeller

dorf&iaY Mhi REtalyiic ABmAR cBl’EleMVQﬁblﬁw besifree dp@mﬂeﬁ 1t7378t HEhe
di sease but does not yet experience or di

Catp.iatﬁh gbmglyl of DRR; A adnmis @)p@gw@vstww@ w@@l@!&e%kt 2The core of this
dorlg%ag:rolpéﬁggaﬁfgéjsg;ang?cg g-ls edt Wd%[ QSQI'&a %‘nb 1%%@%51%1 except one. The a-

she%f/ R A BvisRt ahhes ﬂéttﬁ(@@%?tﬂhléb aﬂlehce%rdneﬁfelstt@ and five a-
further devel opnent of the patholo and/ o

helipgaph thraetbéro @Fyl)e topslogy3f thw&str@m@tls ggZ,t-hé 2% 9d4$® InSan

I ,
il RS SRF bl BRGPIIBI Ay Prosincrn
269,6%01 6115084 )1€A RaBe! O¥siansh/ wire SdenafiodBabt@@Dute to the shape and

charge characteristics of the active site. Knowledge of these residues has been an

important contribution to the design of DPP-IV inhibitors of the present invention.

2. DPP-IV INHIBITORS

[0104] In one embodiment, DPP-IV inhibitors of the present invention include

compounds comprising:

1
I:{2\N/Q\



[0097] It is noted in regard to all of the definitions
provi ded herein that the definitions should be

WO niosopizet ed as bei ng open ended in the sense PEEUS2004/042209
further substituents beyond those specified my be
i ncluded. Hence, a Cl alkyl indicates that there is

wh&g carbon atom but does not indicate what are the
substituents on the carbon atom Hence, a Cl al kyl
conidris deer GRR4;hyl (i.e., -CH3) as well as -RaRbRc where

Ra, Rb,. and Rc may each i ndependent be hydr.ogen

eyt B PP SRR HELA St TREHB B 4LRe0 CS. SO,
SOLahPeANEs; @ heteroatom or cyano. Hence, CF3, CH2COH and

TH2CN for exanple, are all Cl al kyl s. DETAI LED

DESK Ry d:ObErCh stldEtet! ReENRE SNup@OsSstinEvd (Pr-eyadkyl, (Csz)cycloalkyl,

i nventio e s to caonpounds, ..c osition ki,t,s and
o BN AR RO i SRS B TR P P ot
ary%gg_%ﬁ%ﬁ}’l H&Qﬁda%g(gi%%/dlk&l,( r ef%ﬂﬁ)%ﬁ:y&l%aﬂ@,r IS (Cypo)bicycloaryl,

[ 0099 (EC. 3. 1475 al'so known
hetdB[4,, 1,) P4 cloRARC: )allad.ecaabonyd (Gegaikyph seiocahpid XCngalkyl, sulfonyl

protein_2, adenosi he deani nase. bi ndi ng .pratei n. (LADAb
(Cteebr) i (6 DBy GEina ook G LYl BERAB R, alkoxy,
; i ' ' ol >
ary 3 S5ty GrOPR YOG R o 08 BrifBY 21oEP i IR group.cach
subsfituppdatreasebsdnttédsi t y, cl eaving of f di peptides fromthe

am no-term nus of peptides with_proljine or_alanine
t hspepdlpetedriioe %\smqpownsuSHn%aﬁg?rﬁalﬁ«reh@?a%lfycswwe gojalkyl
p - -
ey gt AR AR R By PRIl A SR felghnl SRR HC alls
thicaft®iil (@ 1;)adyy, sedpiy §6 edalkyl, apfinyi€Ci.ghlkyh inmodCi Helkyhhydroxy,
cells of a variety of different tjssues (iptestine, .
alkpxy gryloxy g lerRardingys GHRPI SRRt HIDOFHBUR. SUHPRY Fgihgnd sulfinyl
erclPy SR Kb or ERSulen, BYFR EHPRABFEL A itcd 3,4, 5, 6 or 7
mefipBRAyipys Wi th the cell-surface antigen, CD-26. The
wld-type formof full length DPP-1V is described in
GenBaithydsesss or &ﬁemw&éform%hmf%SOI(SISﬁng@gfl?leyPef alo(Cr-1o)alkyl,

: 2l L . .
R A ——
het€a6/1,2 carbbyli (. k1) ehiccarbdrel e(Cuyatityl c edlforyl S€qypikyd sulfinyl

and changes of dipeptidyl peptidase |V nRNA [evel s ..
(Cicalkylgimiae (Cigalkdy boidromat alkany, aryexp hieteropryloxyseaseony! goup, imino

oo ol BB o oo

482 48 333drdR82)r is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-p)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs-;2)cycloalkyl,  aryl(Ci-ig)alkyl,  heteroaryl(C;-s)alkyl, (Cy.12)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (Cy.s)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl,
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[0100] DPP-1V is a nenber of the S9 famly of serine

prot eases, nore particularly the S9B famly. O her
woresobeyBssnf the S9 family include, but are notPCT/DE1084042209

to: Subfamly S9A: D peptidyl - pepti dase;

A i gopeptidase B (EC 3.4.21.83) ; dAigopeptidase B;
sulﬁg&i’ 'é&{.a)ﬂkylg%ﬁﬁi t@ll%?aﬁléﬁ?%nﬁ}(f} 2, BéiproaryBURjBXY, VallkeH, aryloxy,

pept1Tdyl am nopepti dase A; Dipeptidyl” am nopepti dase

heteBo Dy lpept alkirlyl,padyriytiasebdny] gECP3cyrne4 iino; group, sulfonyl group and

D pepti dyl - tidase V Fj broblast activation protein
sulfgyb BRUBUHER FYDSUSIET SESRBRER y soc
[01&@3/' aﬁ@tﬂgy%mﬁ?cﬁﬁlieﬂé‘ﬁg’ﬁlg:inﬁibﬁoﬂsgof]tﬁé ?rla_@élﬂt itfentién include

noted t

at the conmpounds of the present invention may
conposfdsmasgesmg: nhi bitory activity for other S9 famly
nmenbers and thus may be used.to address di sease states
associated with these other famly menbers. 1. CRYSTAL
STRUCTURE OF DPP-1V [ (RLO2] rrx, Inc. (San D ego,
California) recently s&l\*ﬁ t crystal structure of
DPP- & . Know edge of thé crygtal structure was used
to guide the design of t DPP-QYV i nhi bitors provi ded
herein. [0103] Figure O Il uUNtraté® a ri bbon di agram
overvi ew of the structure of | DPP-1V, highlighting
secondary structural el ementb~Qf the protein. DPP-1V
is a cylindrical shaped nol ecul’e with an approxi nmate
whdginght of 70 A and a diameter of 60 A. The catalytic
triad of DPP-1V (Ser642, Asp720 and Hi s752) is
i1 ' Misik dNadve@Ry;n the center of the figure by a "ball and

stick" representatiqon. This triad.of anmino jds A S
| ocrisydieeeher ﬁﬁgﬁﬁ%g%i)@éth&8ﬁ%‘ipr?°8§15t8’§tlel(gt‘i“’ggﬂégn(gw)%bﬂkyl’
- b\ i | vt h&ycloansaeal hétekord,- loalkyl,

(C35§gylj}l)9%1§% el ﬁgékﬂdo#ael&rr]. | (')e&gg)t%}al yti g?%%}ﬂ%l n oif‘b(é%P‘ingb\}\’/C N
aryi(Q¢hdalks, r ehewroasyl(C6Jalkyld 5o Z)b&yclbarylc at ketgrp{@.12)bicycloaryl,

domai n_of DPP-W adopts a characteristjc a/b hy | as
hetgra e iR loaPd Cors R b {Copia osrrogndt Caaat sutfon

b el 1 al rﬁ)]?%s( ' iad 190 Iroxy, alkoxy,
(Cl_??]agl%g,_ Stu%{#@g?cfg%lsk? gnifi cgﬁﬂ%}&ftl ’ﬁ{ﬁg’dﬁgﬁ g&ﬁgﬁﬂ anked o
aryloy} Het@earglioxe) dactesmybgroopemsicigoam dulfonsd geouphed swésylgroup, each

the other. The topology of the b-strands is 1, 2, -1x,
substituggdprupsybstiiteds, R char dson: The anat ony and

tdf;‘gg? Q1 dRT R Bhderdlp Uoisiife of heBhlo(EfYy)alky1Ohing, (Ci-io)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.3)alkyl, imino (C13)alkyl, hydroxy,

alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

Ry is hydrogen or is selected from the group consisting of halo, perhalo(Ci-1p)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.s)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (Cya3)alkyl, sulfinyl
(C1.3)alkyl, imino (Cj.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino

group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;
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269, 15076-15084.). A nunber of residues were
identified that contribute to the shape and charge
W@ bmsagser i stics of the active site. Know edgePCf/Usivese2209
resi dues has been an inportant contribution to the
desi gn of DPP-Winhibitors of the present invention.

s lin¥el ﬂi‘h‘bﬁir@@% dr@Lesth sdfarfa verwRd ORI the BRE'td/MWhich L is

|nh itors of thé present invention include conpounds
attaclgstipwheremghevitems ioh tl@mknmpr@dmgehmpwauﬁm@@églggnd frpm the group

selectedfromthe ing of CO CS, SO Rz
conp@tn]&g,@fr » BFYESE IS‘HP% PP ?Hlﬁ’é ag’?loup consi sting of
(Cl o)s el&%h filof3: thé) ggbﬁgo%rﬁﬂtm (6B-d&3) &)ﬁﬁdypal(@é’ 2Jdcloalkyl,

etero(C3-1 cl oal ky(C15)
hetéi@(ce_,r@)@ﬁ‘claalllﬁ) Cyef}d@1k1y]alkyhet elred:aogtb']((@ri)aB{)YhI kyﬂc9 12)bicycloaryl,

hetdyotorg Aoy b e hORBE 1l tipappol (Ca gt sutfony! (Crapalks,

sulf?@ @; ?H%’ nﬁ&% peay @R?lycfng% laé%/lahg?é%)aﬁygu(%&ﬁx%/ slkors. aryloxy,

hetaﬁhﬂylhxyaﬁl}{énylhﬂkﬁﬁ}dacatbon}m3gcd<lsup,(ycyamvl lpxnp, granp) ml@qnyl group and
het er oar yl oxy, car bonyl %roug i mno group, sulfonyl
sulfgmyd ggoupnerch shpstityted gF B f substituted or
); tdtuted; R3 is selected fromthe group
Sub’ .s-?q-li%‘-ng of perhal oCQ *al kyl, am no, (Cl-10)alkyl,
[0106}3| oRl dfiglvaribgdresfoby aboal dﬁ)?do,dnamtd; ZDIRB/-IV 1nh1bitors of the present
het eroaryl al kyl, aryl, het eroaryl car
invertionaypaipkipe coOmBowWla SR thech 23 3| algms oﬁﬂ PFSfidipe the separation
k uf f [
cons SEPEREL R iany I Aes yhcht tne 1, 2R3 abdnks B plfiding the
sep@Ffa@ioR arel ¥R A drod fhe ot ofiiikegy @upisdmglofatlldasnyie guygempor at
each substituted or unsubstituted, and a substituted
leagfrong pEtsigsR Atom. ek yot anpthey vagation, 1. SsaBies SolTpmiBe ripg ajom by one
tﬂ12;drogen or is selected fromthe group consi stl ng of
per hal o(C 1-10)al kyl, am no, cyano, thio,
(01061 - 18 &ié@éhicu%tﬁilaﬁaﬂléfry bf thé élbcﬁfewmbldﬁﬁéﬂtsl,lL isaelgttad Kyplm the

heteroarylal kyl, aryl, heteroaég/ carbo

gropposysilneylf -}, of EHny FCHeSHA O s gD <COICH
C kyl f I
AR LR SEialo, e (S oo
-OQHUR,-, lmmnzwmmcmyﬂ L\0 51350 L@H@Nqu@MNHGHJ- {NHiDHgCHZ—
each substituted or unsubstit ut ed;: RO 1gen or

CHECHATRGHSH- (- NG 6N E - %O)é‘f0153 k;N C(O)CH-,
-C@Sﬁ}f&-ll - -C(O)CHZNH- -CH,NHC(O)-, -CH,C(O)NH-, -NHCH,C(O)-, -S-,
-SCHS,-, -CH,S-, -SCH,CH,-, -CH,SCH,-, -CH,CH,S-, -C(O)S-, -C(O)SCHz-,
-CH,C(0)S-, -C(O)CH,S-, and -CH,SC(O)-, each substituted or unsubstituted.

[0108] In another particular variation of the above embodiments, L is selected from the
group consisting of -CH,-, -C(0O)-, -CH,C(O)-, -C(O)CHz-, -CH,-C(O)CHz-,
-C(0)CH,CHj,-, and -CH,CH,C(O)-, each substituted or unsubstituted.

[0109] In one particular variation of the above embodiments, -L-X taken together is
selected from the group consisting of ~(CHy)~(2-cyano)phenyl; -(CH,)-(3-cyano)phenyl; -
(CH,)-(2-hydroxy)phenyl; -(CH,)-(3-hydroxy)phenyl; -(CHy)-(2-alkenyl)phenyl; -(CH,)-
(3-alkenyl)phenyl; -(CHy)-(2-alkynyl)phenyl; ~(CHy)-(3-alkynyl)phenyl; -(CHz)-(2-
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het erocycl oal kyl , aryl al kyl, heteroaryl al kyl,

bi cycl oaryl, and heterobicycloaryl, each substituted
woeoosnsBstituted; L is a linker providing 1, PCDUSB04/042209

atom separati on between X and the ring to which L is

attached, wherein the atoms of the |inker providing

metﬁt&yﬁﬁeaﬂat(cm) & ﬁleﬁl%'x?ﬁ)h@l%/lf f(eﬂh)t@em%ypmnﬁor(sm; {39

car bon, oxygen, trogen, and

mtsvepmwbd(@Hm@m@ogmhm,o(@ma3r@rmﬂ<y1ﬁnm1 dpaizkyz-

cart g SR Gy o SR pheh i aC By ooty
-(Cighes @&1%&%&&&&@ JQECH)).- 2&@1&&%@1 gilé%al kf}pﬁw ﬁetrazol?/l)phenyl -

h b I f
(C%Q%(%Ca)?;;mg?&hzl)ghml (@Irliséy(ma?r?nwmfthm)mnﬂar(;ﬂﬂz) (|2-
hy§9§§ﬁ° ey Ao B o Ry s e b b
e o

(2-OCHVH) ploans; e(CIf.[;he(31§3@1§H@)phenW;e+ﬁ€H@)q(2l—®@Nlﬁﬂ€1-@)alﬁy@lphctbyl
A LS B, D059 0025 S5 IR o
Doy SRR N bt CHD AN iyl ﬁ?%%ky'
(2—3131%)11%1)?1@&1;&?%ﬁ*é&i&(i%)mmmtﬂszl-(?Hﬁ)f](éf(ﬁf;aﬁ%cgd@alkyl)phenyl;
(AR eyt a2 S (G- iy ghenyt: -(CH)-
- hgqe&‘aﬁﬁﬁa%%? g@iﬂz ﬁhéié,@oaﬂrg)ﬁ%%@)ﬂgl)(g{{ %ﬁl)ogllr#‘%loﬂuoro henyl; -

(CH@)LRblarQ/-B-ﬂubptdplwnyl -@HHycyano-pHbuoro phatyl:r- gol-miyhchloro
nm no_group,  sul fonyl graoup

Phéflaﬂa fbﬁ?aﬁ:z) %5%&@10@ RRENYS S HDr P éabremomhg%sﬁp?le} -gprompar-3,5-
dlqll%fg?h eebﬁ %ﬁl@%cggl%?ucfrg @ﬁé@&i ggﬁgf%(%rthﬂhefo%henyl ;

(CH@)t—E,B dgﬁftatmﬂhmphe@t V@RI brohet-@a,smanrmmawpﬁeny]armﬂz) 2-chloro-
heteroaryl, carbonyl (Cl-3)alkyl, thiocar boni/

3 S(Qj_tlnﬂg.)ogp pyq:nyl gmllrl@)n%,pya(n@ﬁ %}igﬂu’@yp phenyls¢- %) -cyano-3,5,6-trifluoro

[k

e

sulsstibftedyt uigubstiutadd sul finyl gr oup each subst i t ut ed or
unsubst ituted, and a substituted or unsubstituted 3,

[0140] 5 I agpth o eprhedipeny, PPRJYV inhibitors of the present invention include

compounds comprising:

RZ\N/Cﬂ\

wherein
nisl,2,or3;
Mis N or CRy;
Q! and Q? are each independently selected from the group consisting of CO, CS, SO,
SO;, and C=NRy;
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R4 is hydrogen or is selected fromthe group

consi sting of halo, perhalo(C 1-10)al kyl, am no,
wey@so9s3shi o, (Cl-10)al kyl, cycloal kyl, PCT/US2004/042209

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl, aryl,

het eroaryl, carbonyl (Cl-3)alkyl, thiocarbonyl

(C
( C%tﬁ% 1?31&& en ol‘f %1%%&1{%&%5 %’rb@ﬁk deﬂs;su?% gf Q(]}Ml))ﬁlkyl , (Ca.12)cycloalkyl,

(Cs. @)cwbmml(ﬁ:e{smmr ylha’oe«y(csqa)pb@mlkylé(ﬁloﬂ W% mh@tﬁr@«buﬁcydoalkyl
|

oL SRS 5 S9Py H3EE “SE L Eeoary

hete?cﬁt@,gigzﬁlbﬁﬂo PESHIK: %Bﬂ)oh{z‘le(dl 3@@1 Othtbafdonkd {(Gy.s)alkyl, sulfonyl

rein the atons of 1inker providing
(C1.3)hlkyk epldingt {On)aky, isshe (fﬂﬁdalkylomri@ealg'ﬂ dwtereastis hydiony, alkoxy,
of carbon, oxy ni tro n, and S
aryloey, Beiewgry! ngrﬁ@ma Sha efupgigi et il eroup, cach

het e C3-12 | oal kyl ,
S“b&%f%@ﬁ%{%)lb&?tk heter(r)gsyl (01) g§/g| E; Y
( CR;lig péleayd Ifmﬂr ik grovetoonsibiil atzpemluadgv(ﬁma)awl agand dRyhoalkyl,
ok bR A A
| |
thloﬁ%grr%g 5@ %5 ;;P %Fc[( gﬁ(;c%’l gmﬁﬁ Ssﬁ}f/fll‘ﬁyl @ g&é mS?% u(gegyalkyl ,hydroxy,

alkdXya Bfloxyrheeriyomy, calthioﬁyingtbu]g,rlnupo grmhps sulfqnyy lgraypoamgd, sulfinyl
each substituted or unsué;tltut

tit
royin £06] SYUHIBHR PRAHPSIEHESf A fbs s e U‘PFEWFS‘? 3, 4,5, 6007

nhibitors of the present invention conprise
mentl)gereéi}{ng,s wherein the 1, 2 or 3 atons of L providing

t h%ﬁ ptaigen Br Basktet fivin thargaup ansisting bﬁhéén,qlehlmlo(Q -1o)alkyl,
variation, the 1, 2 or 3 atons of rovi.dj
amige saipad.iteje: (Qﬁso)éiifb’béﬁé‘éﬁlkﬁflobﬁt?rﬁ%y%‘?aéﬁﬁ ol eRaryialioL b
L e T e
(C1LYa081 tifiend (01 G)aiy0) mybisoxg)ﬁ&k@yomnyldx@;llﬁb'i@roanyloay,e:arbonyl group, imino
particul ar variation of the above gmdl cll, IS
grogplsatfory] greumandrliinybaiouporish sEhshiies or ur@ﬂgsﬁtut
O—@CE%@WW%&%QL gerﬁﬁg%?cgfmm @(e@r&ﬂj?consisting ofa

subsm or &R Gruted CHZMEKR, a sulSEHREHR ynsulEHAGED (Emo)alkoxy, cyano,
CH3) -, -NHCH2-, -CH2NH, -CH2NHCH2-, - NHCH2CHZ2-
©ke[ipere Rs Np;i.]g @y taken N@q@hec{qjorm a r@(gb) NH- |

i C@Ngl%)dmgep d_rlzg( C'_%’_Ed TM@%&Q ’ r_ggs_g?nggf'\lﬁtkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

X is selected from the group consisting of (Ci-o)alkyl, (Cs.10)cycloalkyl,
hetero(Cs-12)cycloalkyl,  aryl(Ci-ip)alkyl,  heteroaryl(Ci-s)alkyl, (Co.12)bicycloaryl,
hetero(Ca.12)bicycloaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl (Cy.3)alkyl,
sulfinyl (Cj.3)alkyl, imino (Cj.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and

sulfinyl group, each substituted or unsubstituted.
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-SCH2-, -CH2S-, -SCH2CH2-, -CH2SCH2-, -CH2CH2S-,
-C¢(O S, -COsCH-, -CH2C(O S-, -C(OCH2S-, and
WO GH2B8538) -, each substituted or unsubstitut edpPCT/031984/042209
I n anot her particular variation of the above
enbodi rrents, L is selected fromthe group consisting
Sulf -¢(O-, -CH2C(O -, -C(OCH2-, -CH2-C(O CH2-,
-, and CH2CH2C(O) each substituted or
[01m11]s ubkitregart éol parfiodi@adyariationnef tpa ptascmlmveHMan,l thcneompmmded

t he above enpodi ments, -L-X tak I
compaarit WSS TORG & oetisisd e wevbyeed (OSIOElanliShn Sromaing to
l:e
each %Eﬁ%%ab% e 9%@#@3{(1%{% eny?tlon(%es( 802 a%gﬁ%)@%ﬁg% ylS a substituted

or uns@iiZituted BCahketerpbyciddedion) or wl(e@tﬁ)X (521 szubktymgeﬂ)op hHmJDlstltuted aryl.

3-al kynyl) ph | ; h
[Ollészg’ rgtg e )p eny fthe @@qy)vapgu?ﬁst X%%p&t,}?ﬂq prov1des

coméo%% W)Elgregg%(tg% )9(%?1%? <il or &%5 t% ﬁﬂérﬂf?’@%@ﬁ?&ﬂ Kis a

sub@@ﬂhmd@fﬂnﬁiﬂjslﬁ’?ﬁétyhetzroé@lﬁ% dndthenvtatoniado)rpieny khe above
2-sul f onam
a(a@ngf i{ Brigg havAg mngg%hgﬁ@,gylp substituent at a 2 or 3 position of the ring.

[011%@:5}. §°§d]tn§tt5 ?hz O bY)Lf} QIE&ER%:ns there is provided compounds wherein X is a

razolyl

rmg HAng b Aoy MOEL ﬁ)ﬂsﬁlﬁﬁﬁm |a 2or3 pos1t10n of the ring selected from the
CH2) - ( 3- am_nonet hylgé pheny

grobp ¢pesistingtafyC)-phalkyl }1@9&@9&11@ W@p@@n&yW%h SACr-10)alkyl,

heterg)%g()cl%gﬂﬁrg (et ﬁbgmw Bheyl, E&%&Fé i P%?&%gl) B{}B&%& et

th1<§c%1' B sulfol HO): {a%icyﬁ@}lﬁf'llbpf(ﬁ%’dlkyl imino (Cy.3)alkyl, amino,
pheny

(2 CONH( C1-7
aryl a.rjlghm;{q( @koxyaqlry P()’rhﬁéqii loxy, carbonyl group, cyano, nitro,

hal% 13}1}}%/ g%ﬁﬁg%fonyl %@E)ﬂ{ %ﬁﬁﬁg chué)h i%ﬂzs)ubgtﬁutgﬁ)%g (substituted. T

andtﬁéi:'ﬂ%}latﬁé’n NHR BPORY X is a(s@'ﬂl):uted ér ﬁr@ﬁbs?dtﬁﬂeh Yhjophatyy bi
CH2) - (3-(C3-7)al kyl ) phenyl ;
d1haKth@)y-l ( In YeC3naqthes/ wiriasipryX srﬂq@,byqltuted or unsubstituted haloaryl,

haloé%{%%m’g Zhéfm%?{ycﬁ{ﬁ]ah %{éﬁye?ﬁl aryl ) phenyl; -(CH2)-

[01(121325%&&6% thRREMDOve vaﬁ%)s X3 m&%m&h@ﬁl@ﬁy kéonsisting of (2-

br ono- 5-fl uoro phenyl; -

cya@m@)ﬂm)ensa Chépno)BeryIuG: ydpmesiiticnyl; (3-hydroxy)phenyl; (2-alkenyphenyl;

o R P IS R N T T
meﬁfb Cthen 1(§2‘H¥ ?%}féhﬁ”@ gltl%)plﬁ:lh%ll @Eﬁbﬁiﬁﬁﬂényl (3-carboxy)phenyl; -
2. thi or o

5-difluofo
(CH@qmmmxanﬁda)phédyhdB@a;bhemyido)phenyl (2-sulfonamido)phenyl; (3-

sul%qr@pé(j %Eg%glbﬁ(%&%ttr{?%&l}p?l ﬁuén%triﬁ?gﬂmhﬂnyl (2-aminomethyl)phenyl;
R0 AHIELS, PAbmeisi g
phenyOpByny2;-(Bypheoyl3ptengl; (2-hélb)phewyl; (3-halo)phenyl (2- CONH2)phenyl;
(3-CONHy)phenyl; (2-CONH(C;-7)alkyl)phenyl; (3-CONH(Cs-7)alkyl)phenyl; (2-CO2(Cy-
malkyl)phenyl; (3-COy(C;-7)alkyl)phenyl; (2-NHz)phenyl; (3-NHz)phenyl;
(2-(Cs-palkyl)phenyl; (3-(Cs-7)alkylyphenyl; (2-(Cs-7)cycloalkyl)phenyl;

(3-(Cs-7)cycloalkyl)phenyl; (2-aryl)phenyl; (3-aryl)phenyl; (2-heteroaryl)phenyl;
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phenyl; -(CH2)-(2-heterocycl oal kyl ) phenyl; and

-(CH2) - (3- heterocycl oal kyl ) phenyl, each substituted or
wap®shssst ut ed. [0110] In another enbodi nent, BPRUSM04/042209

i nhi bitors of the present invention include conpounds

conprisi ng: wherein nis 1, 2, or 3; QL and 2 are

F OIhIoAE: SRH® pRANRS] Bbyane-5-
@B@§S%%@s§ﬁydr oﬁéﬁﬁo? sel ect ed fPoéf}nM y

ﬂucgb ehenytdhSidsthlerg phényl (2 Sdhﬂl;dro pheasi; 122§dﬂzrbmalphynyl 2-bromo-3,5-

C3-12 1-5
dlﬂéo@zg@%@pyégﬁ%? -Gy ﬁvp?fl' B BhEPRrSPheYE A S k1
e Byl PP 1 BTG AT o RS Bhéat; 2-
cyaﬁo&)ﬁaﬂiﬂwbro pieenpl @Wya(l@li 533—alfkyoqu phemiyh é&lhbtﬁtl\qdycloalkyl)phenyl and
(C1-3)al kyl, sulfon CLaI kr}/ ‘g |nyI
(3- lqett,qm@gcéwlw PhF‘i‘ﬁln‘??C% é‘ib%l)“ﬁP o unsubstifged oy |
[Olti'ﬂ er Rl%éérd U B e Bﬁjnglﬂélyvarﬁﬁ #smf% mt?&{tﬁ)ﬁl%’sroyﬁé’lﬁﬁe
bonyl™®group, 1 m nb group, onyl group and
corfpdunids whe@ioKps setendd fubshe proupdomsistingsiibsti tut ed; R
is selected fromthe group consisti ng, of per hal o(C

1-10) al kyl , ani no. g AsQal kyl, cysitsal kyl
het er ocycl oal kyl , aI kyl , hetéc ryl kyI aryl,
heteroaryl, car bonyl g) al kyl", i oC rbonyl

(C1-3)al kyl, sulfonyl ('" 3) al kyI §Lﬂ| nyl

wh«(:r ilq 3)al kyl, imno (Ci1-3)alkyl, hydr oxy, al koxy,
aryl oxy, heteroaryl oxy, carbonyl group, imno group,
sul AaRBl OgrANRand sul finyl group, each substituted or
unsubstituted, and a substituted or unsubstituted 3,
4, BisERoyorNpenbered ring; R4 is hydrogen or is

iell L8 hASENADRILOURE Hah St BroBh [ARunp oS Blogon, b,

am no; cyano

periio{©A) ojgyltyl hﬁlﬁlﬁb ocn:md oayaay) , CHy, yhﬂidsytcl m)alkyl (Cs-12)cycloalkyl,
het er oaryl al k heteroaryl, carbhon

het(:@ng)gggy@galky h| &yp@ummyl( Clhegejlgqtqy&” (CS é%%lﬁ’llryl (Co.12)bicycloaryl,
hetgﬁc%@lé‘%ﬁ(aga“'cﬁfb%}{ 1 g{ )gﬁkfl lri%llgtr:%lﬂjgﬂf O(dlcj'a%% alky! heteroaryl,

hy(ﬁ’b |Palkb k¥, NRYIBK D, Uﬂete@ufyﬂ@@yllnm’fd) groupn darbohyli gl;dupg amigmsulfonyl,
substituted or unsubstituted; each R and

aﬂ%dbfp@ﬁd eﬁdwfonyld rhsipsparglsulfenyd.e pack Bt oD, eeagfﬂ olpstituted or
si shi of a substituted or unsubstituted
uns(“% til%‘) a substituted or unsubstituted

(C1RL0) al kiﬁdépen@edﬂlw, selected from the group consisting of hydrogen,
perhalo(Cy-1p)alkyl, amino, (Ci-1p)alkyl, (Cs.12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(C;-
10)alkyl, heteroaryl (C;-s)alkyl, (Co.1z)bicycloaryl, hetero(Cs.i2)bicycloaryl, carbonyl (C;.
y)alkyl, thiocarbonyl (Cy.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.

[0116] In one variation of the above embodiments and variations, X is selected from

the group consisting of
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and halo, or where R5 and R6 are taken together to

forma ring; RO is hydrogen or is selected fromthe
w@emap9sensi sti ng of al kyl, cycl oal kyl, PCT/US2004/042209

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,

bi cycl oaryl, and heterobicycl oaryl, each substituted

or tuted; andN s sel ected the group——=
consi s of (C (C3> 12)Ycycl yal kyl

hetg A )cy‘% eter | (C 2-5) algT\ /N
(C92 12)Ni el oaryT, (C 4-12) oaryl, '

Cc
car bonyl %Cl-S)aIkyI, tmiocarbonyl (C}- 3) al kyl, |
sul fonyl (Bgt-3)al kyl, 4BFkinyl (Cl-3XRbkyl, imno (Rok
(Cral kyl, ami no, aryl, heteroaryl, hydroxy, alkoxy,
wheteipl oxy, het eroaryl oxy, al kenyl, al kynyl, carbonyl
group,. cyano, ip@ino group, sulfonyl group and sul finyl
gro P’iégﬁ’éﬁbgl ted or unsubstituted. Substituent
X {RRH, i (REpERIchGy PAbdEd| AbmY aht aiddps hsibii® of halo,
present invention, there is provided conpounds wherein
perbalbeCraomikybt CPyt €4.10alkyh salkanyl, t alkwyl( @31 7hetgiorhl #pinosulfonyl,

B o B0 e R S ngtitony, i,
het%ijfi AL BFEI QI HNBUBDEYAYAIRA, bfadio] thiR! 8yaY %itﬁﬁ'ﬂyﬂilroxy, alkoxy,

erein X 1s a substituted or unsubstituted aryl .

carb@ilyl 2rodur infieo , grae osudfonyl gooupaaid ehlfinlik gadywy each substituted or

variations, the invention provides conpounds wherein X
unspbstyulefinst j t ut ed or unsubstituted phenyl, or wherein X
[Oﬂ'?]oa fHAR e YhEHioA of YRSHRSIE b EEh REXGE QAENEd frbid the group

anot her variation according to the above variation, X
consistiag bf ng havi ng a non-hydrogen substituent at a 2 or

3 position of the ri [0113] Accgrding to the above

variations, there i Vi ded—€.o0 s wherein Xis a

ring having a nof-RNydrogen su uentl_at .a 2 or 3

Sl ected fro & r@ﬂp

consi sting of (Cl-lo)%%kyl, (C3-12) cycl oal kyl ,

hetero(C 3-12)cycl oal 7I)S, aryl (Cl-i o)al kyl,
whbBgigeroaryl (C 1-5)al kyl, hetero(C4-12)bicycloaryl,

car bonyl (Cl-3)al kyl, thiocarbonyl (C1-3)alkyl,

sul s onyl1, eCI-Bpad kyl , sul finyl (Cl-3)alkyl, imno

(C1-3)al kyl, amno, . aryl, hetergaryl_, hydroxy, alkoxy

aryP ,‘}{(he‘tser“?r)aflpwmgi éﬁl%tﬁy?roﬁf ofhs. g&?}'g)noc,onﬁllshrrl%, of halo,

e, -1, URG n 0 d atyl] héteardll @tbhosulfonyl,

B R e A S R T et Y
alkynifanylon anfisulfoeylab deeerodtyisslfenydubstylaxyt edetsroaryloxy, —arylalkyl,

hetgﬂ)%ngllcgllt, %gzcelgalﬂﬁl, %Qtré?oré\sllélogﬁ(yl, amino, thio, cyano, nitro, hydroxy, alkoxy,

carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

[0118] In one particular variation of the above compounds, Ry is independently selected
from the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
-aminomethyl, -hydroxymethyl, -phenyl, -halo, -CONH,, -CONH(C;-7)alkyl, -CO(Cy-
7alkyl, -NH,, -OH, -(Ci-s)alkyl, -alkenyl, -alkynyl, (Ci-s)cycloalkyl, aryl, heteroaryl, and

heterocycloalkyl, each substituted or unsubstituted.
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di hal ophenyl . In yet another variation, Xis a
substituted or unsubstituted hal oaryl, hal oheteroaryl,

waledvalogsssy| or di hal oheteroaryl. [0114] Accor dPeyUSI904/042209
the above variations, X is selected fromthe group
consisting of (2- cyano)phenyl; (3-cyano)phenyl;

r lud
[01{% ea%ﬂh)eg Elglggélhme%gﬂ?lﬁféﬁ Mg%gﬂ%ﬂ the present invention include

con(;ﬂ)uaﬂd(gmypr)mnyl ; (3-al kynyl ) phenyl ;
(2- met hoxy) phenyl ; (3- hoxy henyl
(2-nitro)phenyl; (3 n|t (2- carboxy)phenyl
(3- car boxy) phenyl ; - (CH2) - _car oxan1do)pheny|
(3-carboxan1do)pheny| (2- s Zon do) phenyl (3-
sul f onam do) phenyl ; (2 tetrazo r\yl )r
(3- tetrazolyl)phenyl (2-am no thyl)phenyl
(3- an1nonethy|)phenyﬂ7
(3- hydr oxynet hyl ) phenyl ; phepy!) phenyl ;
(3- phenyl ) phenyl; (2-hal\o)phgnyl ; (3 halo)phenyl
(2- CONH2) phenyl ; (3- CON enyl; (2-CONH(C
1- 7)a|ky|)pheny| (3-CONH(C 1- 7)a|ky|)pheny|
Wh?ﬁﬂtxn(cn 7)a|ky|)pheny| (3-Cx2(C1- 7)a|ky|)pheny|;
%l NHQ)phenyI (2-(C3-7)al kyl) phenyl ;
%@gb Fﬁ$ky?)éﬁ%nyl (2- (C3 7) cycl oal kyl ) rhenyl ;
(3 ﬁGB}Zaoyejoalkyl)phenyl (2-aryl) phenyl ;
(3-aryl) phenyl ; (2-heteroary|)pheny|;
( 3- NeisdY 86681 phenyl ; 2- br ono- 5-f | uoro phenyl ;

2- cph 2- - f :

SO 25007408 opRARM R BTSSR 5 S0
SOp,hmﬂﬂ-,NRg*brom) 3 5- difluoro phenyl

2-chl oro-3, 5-di fl uoro phenyl;

3R51Sé1yd1f0@99 aF $%Feé6m 916 gr@%@&ﬁ%ﬂ% @ff d@%&%#i?lzg%béy"l"ﬂkyl
LS R BN i oo
aryagnyhlkyl, 2- fhete@cﬁe@ﬂy@ﬂ Qa?lldﬂyl ) phenp)Hicychndyl,  hetero(Ca. 12)blcycloaryl
hetghois IO POaas, FopELr g DT blogBioay (Craalkyl, sulfonyl
(Clégalf( lgﬁgﬂfl%@r’l é)%jﬁyf(%ﬁ%no; Qf éjaﬂé%r%nlugg B ﬂeﬂe%bﬂdﬁydroxy, alkoxy,

arymshéiéﬂoﬁhgrldkfy, BBl grofp) imifs g@lp,rsul‘ﬂﬁiiyil grdepand sulfinyl group, each
i ndependent |y sel ected fromthe gr oup conS| sting of

subg ﬂﬂ%b@ﬂﬂmwwﬂﬁﬂﬂénlno thio, cyano, nitro,

(CJ&) i ﬁale@é Qn?ﬁlael %8@%%&.%0& ﬁﬁ%@g@é}% ko amino, (Crio)alkyl,

cydi&deyl %teroé@oall@l,kﬂrﬂmlyp aetgtoarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (C;.3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (C;3)alkyl, imino (Ci3)alkyl, hydroxy,

alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R, is hydrogen or is selected from the group consisting of halo, perhalo(Ci-10)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cjis)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl (Cjs)alkyl, sulfinyl
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het ero(C 8-12) bi cycl oaryl, carbonyl (C1-3)alkyl,

t hi ocarbonyl (Ci1-3)alkyl, aryl, heteroaryl, hydroxy,
w@bdongs3sar yl oxy, heteroaryl oxy, imno group, PEF/082094/042209

group, am nosul fonyl, al kylsul fonyl, aryl sul fonyl,

heteroarylsulfonyl and sul finyl group, each

S}A?@ ﬁagfo &, QRIKYD YDk Lk :ar?m RRferbaiyloR¢ RRAREAR O, imino
(Cl'ge ?ré% k# gr ouz ooﬁ{gis m% of rhzgyr ogen AR,
gro@s; istilibrod Gralyp baj ahlfmlyl gmu]) reach @Lb:stuu(oe)dadnuyisubsututed

(C3- 12%{ ycl oal kyl , het %312 oal k

10)e@F k{5 andfie s 994 e agamY S%%Q e%zf %ﬂ%%ﬁ‘?&%ﬂsﬁng"fa

! RIdr vobdbstidaéd alkoxy, cyano,

sub A B bR RN, o S BRfARBr nbdascfihel O akoxy. ey

anddlalaQ vy whaie)R syl R et Eakemtngmmyto form mngr, o up, carbo ny I

group, am nosul fonyl, I sul f | sul fon
het@ebaky| dul F@ﬁmnd%% chdnyflg Iér cﬁi 48h Cong/lstmg of halo,

perﬁ#g@_é")% %L@gl (ﬁéﬁ#é angylv Eelérﬁlg%l? |1 ond! o@(@?ré aﬁe%?lgsulfonyl

alkﬂmmntyne Gy BURoyINS heteioagylailivhgk, ei aryloxy,s Wetetargoxyd, atylalkyl,
5; and each R7 is i ndependent ly selected fro
hetgp@twbll%n@f%aﬂlﬁé btenegycdoallpd s mAINGE E119- SYPPQ RITO, y@&@xy, alkoxy,

car cmyh 3%)2)1?1:1@ oﬁr%}{lo %ﬁ%gﬂsu& 0 glké{aﬁbarrﬁ{ liflpgﬁgﬁu%?re\é&h substituted or

unsiiBdiRutedrandsul fonyl , aryl oxy, het er oaryl oxy, aryl al kyl,
heteroarylalkyl cycloalk

het er ocycl oal kyl i ho,
¢ hi B9 waa@gemqrr@ Sakganc fipm SHa G GRS Ol Cycloalkyl,
i mn
e g R g R, e

sub¥@tutcit dr@swlstitii@l. above conmpounds, X |s sel ect ed from
the group consisting of wherein s is

[0120H ekcinofter pmbpdigasb TRINTY ylhs@r%%@eﬂ)r%ﬁ#ﬂtlﬁ&erﬁwad%dude
consi.,stin of hal o, perhal o(C 1-10)al kyl, CF3,
cor?@n%f%r %} ‘al kenyl, al kynyl, aryl, heteroaryl,

ani parmtep Mlbotedirkyl By bfcRp y&bnmﬁfn@ aul fonyl
heteroarylsulfonyl aryl oxy, heteroaryloxy aryl al k

=3

R2\ /Q\ 217 \ 2\ e
N M N M |\/|
L, | o]
2 | 2 2
& )\R3 Q\NJ\RS Q\NJ\RB
/K | /%Rs | /K\I%Rs
R \g R \q R
\<|Y\U4N 6 \N¢T 6 \U/T 6
wherein

nis 1,2, or3;

Mis N or CRy;

each of T, U, V, W and Y is independently nitrogen or CRyg, provided that no more
than two of T, U, V, W and Y are nitrogen;

Q! and Q? are each independently selected from the group consisting of CO, CS, SO,
SO,, and C=NRy;

R, is hydrogen or selected from the group consisting of (Ci-10)alkyl, (Cs.12)cycloalkyl,
(Cs.12)cycloalkyl(Ci-s5)alkyl, hetero(Cs.z)cycloalkyl(Ci-s)alkyl, hetero(Cs-i2)cycloalkyl,
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het eroaryl al kyl, cycloal kyl, heterocycloal kyl, amni no,
thio, cyano, nitro, hydroxy, alkoxy, carbonyl group,

W0 paoso9gspup, sul fonyl group and sul finyl groupCT/E82904/042209
substituted or unsubstituted. [0118] In one particul ar
variation of the above conmpounds, R7 is independently

aryl%@ %ﬁaﬂlsq fr Hé’fé&&%&(@ﬁ%}hﬁkﬁ on Sd(%ﬁ%)’ﬂﬂyélf)alyp Yy ametero(Cy.1p)bicycloaryl,

nitro, -carboxy -sulf onam do, -tetrazol

yl,
hetera(rﬁmghmyﬁyhryl(Ch-y)ﬂkyk,yambdnyl (Crpilkyly thlocaﬁlmrwl (C(;()qugl sulfonyl

(Cropdh, gycigm@ R Salate o ol et sty gy, alkowy
oS SRR o AR Eh B, IR, BUEPAig e v coc
subsktithieldior ansubsfitutdde present i nvent i on include conpounds

2. Vo I e%daﬁ i %E@T@%ﬂaﬁ%@éﬁmﬁﬂ?@-@é}k@&a&a@w@wo)alkﬂ,

cycf q]?k h‘@%p?csr 513@31{3% Ietero: lﬁ)@ arﬁzl‘(lét&o:cﬁ)yﬂ rcaﬂb%ﬁqucl_g) alkyl,

thidc&doal)(CY.oatkal, Isultfonytl @rgﬁkﬂymlm@ﬂ K@Z Aakgk Bhiab k€1- 3)alkyl hydroxy,
hetero(C 3-12) cycl oal kyI (C 1- 5) al k hete1 (y?
alkgxy) 2098, SSICRSAYIORLL BFRORY ,11@)1 |gw1p’ sulfonyl’ group and sulfinyl

ALY e LR LB s o

mefbeRdamgonyl (Cl-3) aI kyl, sul fonyl (CL-3)alkyl,
sul finyl (C1-3)alkyl, |mno(C13aIk¥ , ar
het Rs dpgifogen g isselpcted|fram (he gpym eonpts 1H§ng]%}8r WE%@ Cr-)alkyl,

car honyl,. ar p
o B 0] U RS BRp PLAB B B .
heté®aSg| eabesylf (m)dine, giiockpbanhsiCss)atkyl, oﬁulﬁmyh dCag)alkyl, sulfinyl
1-10) al kyl , am no, (Cl-10)al kyl, cycl oal
(lel@rld@fym %st@}ky lmdww Ry, BB PR IR, cosiapyl group, imino

gro?gls? gyl ?up );rl %%Jéf?’%féhlﬁéi)sltltﬁtgﬂ ??%J&Pﬁ%{lted,

( Cleé’chais laﬁdi R isrihﬂepeﬁ&‘eht@}@ﬂlbgbn oty shlevtad fraltioeroup consisting of a
aryl oxy, heter oar(Y‘;I oxy, carbonyl roup,. imn
subgtlcr g o g s oossHbules (E i Bikagy. cyano,

andihaﬁébsi‘téxlll%?t gd%‘ﬁ%@ éﬁ%%%éettﬁgr%ifo(}ﬁl é"ﬁﬁé‘bSt ituted 3,

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

each Riys is independently selected from the group consisting of halo,
perhalo(Ci-1g)alkyl, CFs, (Ciio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

[0121] In another embodiment, DPP-IV inhibitors of the present invention include

compounds comprising:
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R4 is hydrogen or is selected fromthe group

consi sting of halo, perhalo(C 1-10)al kyl, am no,
wey@so9s3shi o, (Cl-10)al kyl, cycloal kyl, PCT/US2004/042209

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl, aryl,

het eroaryl, carbonyl (Cl1- S)alkyl t hi ocar bonyl

(C1-3)al kyl, sulfonylr,(C1- IkyI

sul finyl (Cl1-3)al kyl, |mK (C bJé/l

al koxy, aryl oxy, het er oar rlyl oxy,

group, sulfonyl group angy2sul fillpyl group, each

substituted or unsubstitut 5 and R6 is

i ndependent|y hydrogen or i s| sel ect'ed fromthe group

consi sting of a substltutedpﬂr unsubsti t ut ed

(C1-10)al kyl, a substituted or unsubstituted
whér€in 10) al koxy cyano, and hal o, or where R5 and R6 are

t ake ether to for ring; .each R7 is

| ndChanien e dEReaeT i TEIB il SEOTRGCBsistiRg 9O, CS. SO,
Soéékﬁ han(C i ~10)al kyl, CF3, (Cl-10)alkyl,

enyl, Al kynyl, aryl, het eroaryl, am nosul fonyl ,
al kR mhyﬁimgyeh or mrsy:lestekiffmm the gretie camsisging wi haloyperhalo(C;-1g)alkyl,

o Ll o SR i,

R

(Cuhalkiflsinhihol (@ ch)alleylchyRBoxys alkyxiy agdoxy hetemas_;&b)ercd:aebbrfyt @oup, imino
the group conS|st|ng of al éclo

STONBY @eylogrew g sulfigy) IgH?‘leFaChrﬂéP Fﬁfaayr ﬁ?WFﬂmwd

AN LA TR BN GRR ( pat,

(C4. @hy&lbammcpg)aﬂcble Heas (s li)aymmkﬂ(cwmkylde heengGeHaslsycloalkyl,

conpri si ng nber sel ected fromthe

aryg&so)éll%’hg @Pt%?éyléﬁllns)#kyls 1 (Con)tigycioarfly . hﬁgm@ gjbicycloaryl,

d d d
g BRI S 297, SRRy €0 itny
(CI)AIk PG il fin QY CREIKEE, imiired (Qag}nlky]ﬂzepmndmt Ihytesmirgchgtioxy, alkoxy,
fromthe group consisting of CO CS, SO R2 is

ATyl BRIBIRABHOXYe PRI SN BIPREGF B Y feRy ravp ang spifinyl group, each
12) cycl oal kyl C3-12 | oal kyl (C
B S 08 o (At ¢

hetRam(saeateaZbdfry&iecgab‘kyborgtsylhgGfperm)cmt:kryd)alkyl amlno (Ci-10)alkyl,
het eroaryl (C ) al ky g ).bi cycl oaryl, hetero(C
cydoql@ylbhqggr@pyyé@a}kyl arylalkyl eteroarylalky aryl, heferoaryl, carbonyl (C13)alkyl,

thiocarbonyl (C;.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Ci.3)alkyl, imino (Cy3)alkyl, hydroxy,

hydr oxy,
carbonyl group, imno

alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

Ro is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L. is
attached, wherein the atoms of the linker providing the separation are selected from the group

consisting of carbon, oxygen, nitrogen, and sulfur; and
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het ero(C 4-12) bi cycl oaryl (C 1-5)al kyl, carbonyl
(C1-3)al kyl, thiocarbonyl (Ci1-3)alkyl, sulfonyl

w@ abs@ysBkyl , sul finyl (Cl-3)alkyl, imno (Cl-ByEUK2004/042209
am no, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
het er oaryl oxy, carbonyl group, imno group, sulfonyl
gr odP;sAnBlesteh f kAWl t8E Oglup e@&ﬁlsﬁﬂgsbft@ﬁ@amﬁ’l (Cs.1p)cycloalkyl,
unsubstituted; R3 is sel ect ed fromthe

hetemo(ﬁ5+1s)tyaigalbj71 peahdlChtiQalkyllo) diekerbarylifi- ?D@lky ,C1-(Co-12)bicycloaryl,

LAy SO G s v

w10 nE DR o ot s, s

hetdwaimxy, alkéﬂsdxgdkmﬂymb@nyl Igam@c opangl, dnino granpotwionyl group and
fq g g oup, sulf E { group and sul finyl group,
sul é‘é’éﬁr% eqchsubstiiutsd of wrsyBEitiett ed, and a substituted

[01%{; q UNGURS e %ﬁgdlﬁlené éﬁ”uI\ﬁmﬂ[blt%rmg bRLedtlientifd 1ﬂo§1de

rogen or is selected fromthe group consisting of
con?:@uﬁds @anfrigdiof:C 1- 10) al kyl, ami no, cyano, thio,
Cl-io)al kyl, cycl oal kyl, terocycl oal kyl , aryl al kyl,
het eroaryl al kyl, aryl, hetegfoaryl, carbonyl
(C1-3)al kyl, thiocaQQonyI (Je1- S)akaI sul fonyl
(C1-3)al kyl, sulfinyl no (Cil-3)alkyl,
hydr oxy, al koxy, aryl ox hetj oaryloxy, car bonyl
group, imno group, sulfpnyl oup and sul finyl group,
each substituted or R each Rand R6 is

N

t

i ndependent |y hydr og IF sel ected fromthe group
consi sting of a substit ut e or unsubsti t ut ed
(Cl-10)al kyl, a substitute unsubstituted

whéi&i 1o)alkoxy, cyano, and halo or where R and R are
taken together to forma ring; Ris hydrogen or |
sel Rcisdxydfcrgamot fseselpetedfran s g@umgortsfstlag halo, perhalo(C1 -10)alkyl,

cycloalk ete ycl.o
ampet S8 &r %31 i(Elyqo)a lﬁfﬁ gy&lp%&?}ibéte t%lr %rgla%l?fé,lhg‘gaegoa\rylalkyl , aryl,
het&% 138%551'1 1u @1d3 aﬁﬁyluml%&)ﬁscbﬂywt@ 3)aﬂ{yﬂ e@EshyRYE, | g)@lkyl sulfinyl
en se ected fromthe group consisting
(Clbwlkyl 1p&ndn€ﬂl1cg()a(1k3ﬂ H}d}rcadykgdkoxﬁaelloy(ydmtg_]@)a@ﬂww carbonyl group, imino

srcipicpiienrigngs iRl ety Fennartras St @‘?ﬁ%ﬁ%ﬁ#ﬁ
ar y#(zjiaé?(gd.fk%teﬁ bPidttRPtYom ffe SQ]Iréﬂﬂ‘d()'nmslhl‘f% & (@%Mﬁlﬁ&l iz1)cycloalkyl,

cyc et erocycl oal ky am no

(Csflh)b?ﬂoalhyld@ﬁmlkyhl m@v(%m)wksgﬂbwlkﬂm h@tem(ﬁarpz.)cycloalkyl
aryls(%ll qugl yl Ear dl -5)gﬂ(nlyl %ég 12%1cyc?oaryISUbﬁ ttIertotj(t‘;zg_1(2:i)b1cycloaryl,
hetero(Cy.12)bicycloaryl(C;-s)alkyl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl
(C1.3)alkyl, sulfinyl (Cys)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj; is selected from the group consisting of perhalo(C;-10)alkyl, amino, (Ci-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (C;3)alkyl, sulfinyl (C1.3)alkyl, imino (C;.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
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unsubstituted. [0121] In another enbodi ment, DPP-IV

inhibitors of the present invention include conpounds
w@oopodssng: wherein QL and 2 are each i ndepenB&nub3004/042209

selected fromthe group consisting of CO CS, SO R1

I's hydrogen or is selected fromthe group consisting

| 6! taRd ¢ @3, 4,5, 6 or 7
gro%QeE&* bsgﬁgyﬁ%gﬁﬂﬁtﬁﬁgtéyoacsy%%al kyl ylfHg‘fﬂi)/sltlallhkyl , o

membdred dag;yl al kyl , aryl, heteroaryl carbonyl

(CLl-3)al kyl, thi bonyl
B ol TR Bt ) o st S gy woven L. i
atta@ye(élr %Xremadlg s of‘{h%llﬁ%gr Bﬁﬁﬁf g%ﬁon £R1sBIRPY¥H from the group
dnyl gPoup

p, 1mno group, nd sul finyl group,
coMﬁmigéﬁ&ﬁﬂmﬂuﬁﬁﬁngnuugﬂubmimﬂﬁﬂamm R2 is hydrogen or

sel ected fromthe group consisting o 1-1 | kyl,
(chm splerigdl kipm tb@ngPEPc?@TSb%‘Ingy P% - g,)fnﬁ%yﬁy :E:ég-u)cycloalkyl,

heteﬁg o g)%@ a}%lgzg:agﬁ{cﬁif}p(a&ggyf)( ltéfbﬂryl(cks)alkyl (Co.1)bicycloaryl,

het&Bl@ I 9Bicyt10&d1, Thitokyl (Cﬂ»,ﬁﬁeyl,&himmbohyie(ﬂyb),alkyl sulfonyl (Cy.3)alkyl,
het er o( C4. 12) bi cycl oaryl, hete

sulﬁn}i ZPh}B)@%l dEiye (Cr)akyl, l@g,qmo (?éylb gﬁge;roapél hg(jrgf(%yqlkoxy, aryloxy,

t h| o tly b&z}éﬂg%ﬂ{y@ H}?Qr)ﬁly}] \J(% @%n %hfl%)%] sulfong;l group and

mﬂﬁ@ﬂ%ﬁﬁ@ﬁ&kbshydﬁmx&orah%mmyumaryloxy, het er oar yl oxy,
car bonyl group, imno group, sulfonyl group and
§Ehﬁl£ﬂﬂﬂL group, each substituted or unsubstituted; R3

[01.? }zg"ect &4 Ealt:#rg] tﬁ% &%r %ﬂ? a‘feglﬂﬁﬁ S[fé%}g ?s o]gi{ovfzil%ﬁ Q%ﬂ&&ds wherein

the heﬁ %f 9 Qﬂﬂhllsoéﬂ IKptovidihgy ihé'skpdraﬂdﬁ&bﬁ!h@ﬁﬁﬂdaﬂddﬂ)dtomﬁr Tnl another
heteroaryl, carbonyl (C1-3)al kyl, thiocarbony]
var{a@ivn 3he 1 k3 pr 3 gtg)msmf)b, progding) the ﬁggarat@mam f,%}q:cte(ddrom the group of

11n]ﬁ3é% céornéébgg 8£]§}q8%§§3% i()ffgen Pg%tg%:a%}( )r%’lentgilnjf) &Y atoﬂf ﬁ[h%é( g'flrtlcular

varw’tl‘é}HgL dpdratel X irron tH@fighiorR 8¢ ons ufost.i t ut ed or
unsubstituted, and a substituted or unsubst | t.ut ed

[0124] 5, Inpregard 7o pmﬁlbelaeuarpatlﬁg of thg prgsenymwg@tm, Beis p@ected from the

elected fro he I
o S IR, SRt ol ucior o,
_CHEERORETY] @(b{@ﬂzémy@m%mb(owbh eberphi-CHebQaCHLOCH,-,
each substituted or unsubstitute is ali

-O@HeUHgH AGCHD-oN(EHad-orEePar a@HdﬂHbe%@ﬁI@g{(?aﬂ@JH@ézCHZ'
i ALNE. WS- RiCH,-C(0)-, -C(O)NH-, -C(O)NCH;-, -NHC(O)CH-,
-C(0O)NHCHj-, -C(O)CH,NH-, -CH,NHC(O)-, -CH,C(O)NH-, -NHCHC(O)-, -S-,
-SCH,-, -CH,S~, -SCH,CH,-, -CHSCH-, -CH,CH,S-, -C(0)S-, -C(O)SCHy-,
-CH,C(0)S-, -C(O)CH,S-, and -CH,SC(O)-, each substituted or unsubstituted.

[0125] In regard to another variation of the above compounds, L is selected from the
group consisting of -CH,-, -C(O)-, -CH2C(0)-, -C(O)CHy-, -CH>-C(O)CHz-,
-C(O)CH,CH,-, and -CH,CH,C(O)-, each substituted or unsubstituted.

[0126] In another variation of the above compounds, -L-X taken together is selected
from the group consisting of ~(CHz)~(2-cyano)phenyl; -(CHy)-(3-cyano)phenyl; -(CHa)-(2-
hydroxy)phenyl; -(CH,)-(3-hydroxy)phenyl; -(CH2)-(2-alkenyl)phenyl; -(CHy)-(3-
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attached, wherein the atons of the |inker providing

the separation are selected fromthe group consisting
w@boosa9sd3en, oxygen, nitrogen, and sul fur; andXPCBEUS2004/042209

sel ected fromthe group consisting of (Cl1-10)alkyl,

(C3-12)cycl oal kyl, hetero(C 3-i 2)cycloal kyl, 3Tyl (Cr

alkdM1§Pemyl; (Uﬂzﬂ)l akyﬁﬁﬁhénsﬁ 4{:@5 (3- 51@9134 Bﬁsﬂﬁépﬁi -

hetero(C cycloaryl”, " car bony

methﬂxcimﬁbxinﬂ;(CH(zHﬁ Bpthiokyphemyi *f(GHy] (%momnﬂw(CHz) ~(3-

nifede g ey P e by e o Bl

ca@b%ﬁﬂMb]ph@ﬁ}HW@ n)- @aéat?@é%&mg& Héhy IQY@\H% ~(2LSMBRBIIR onyl;

fonyl” group and sul finyl droup, each substitute
-(G}hsmbsmlfqmm@b)pnmzzlcmﬁ -Grtetrivotylphbadi (EH)- (3E]I€t?a1c\1/yl)phenyl -

(ngﬁgghégh%e the g%égﬁgaggéggblnclgd ég?ounds
hy{lllf)%’%'z))mt:tﬂ y}lﬂ{eﬁl_y’lp @ﬁ-ﬂ§ '(§'h Jﬁ%x?& ?i)%hen@ Ql?((é;-phenyl)phenyl

, anmi no,” cyaho

—(GHQM(MWM)PMI&’&,e(@‘ﬁy)eﬂm@)phmﬂr-wﬁb)k(ﬁFhaIO)Phenyl -(CHy)-

E%ﬁ%%f‘ | @f}@ égg@h@%er aréﬁpk@?&&gﬂm AfkyDphenyl;

(c{ﬁ ECe, (O ﬁéﬂ&lgﬂﬂé}noxyhﬁ} 20, %ﬁﬂ)ﬁlﬁﬁg@@ﬁy'@ -COx(Cy-

roxy, eteroa oxy car

7)aﬂ<lyb)gh¢nyié ncE@Tflz)t%(ﬂ€1\111152)131‘5ﬂ=113’l g(?H?@I?dﬂﬁz)M}’ku(@ﬁ;ﬂyl gr oup,
eac Supsti tute or _unsu |tut e ro
R G i TR AR QA A (fgﬁz)(@f f)phenyl

DB O B o cns

(2- Hétembd)jalhktyjl -(@Hy)- (3(—helerba1)yh)bkmiyl -E@H@beroyﬂlc( ﬁl—ﬂuoro phenyl -
| kyl , (C9-12)bijcycl [, h C
(CHz)l ?blpw&ﬂ&amhenﬁt? Péﬁ%rfzyvamﬁgé%g g)B%I}Y% -(t12)-2,5-dichloro

o S5 SELERY Ehorb I S S BB 2-bromo 3.5

dif{uoto ﬁh@iyky{CHi)m-ﬂﬂoﬂoCﬂ,S i dey phermydd O0H,)a2,$)55trifluoro phenyl; -
het er gar oxy, al kox aryl oxy, heteroaﬁ%lo§¥
»)-2-chloro-

(CHar b sy BupeDh ot S pbrogiat é@quﬂgp}aﬂmlea
3, SSéj rEﬂLP)\f Pﬂédf}rpgcﬁ%a}%lc 9%5 Hiﬂu%go p%&ﬁ%'%é{aﬁg 8 ng trifluoro

r's’se gr oup con3|s
phényl,OI@HK)y(lZ-headl‘bmloaﬂ%@jPﬁaiyﬁydnd t(éHQF(quecdr@@ickmlkyl)phenyl each

%1 , heteroaryl-al kyl, aryl, heteroaryl, carbonyl
Sub( tgmwubstmﬁ%car bonyl (C1-3)al kyI sul fonyl

[0]§]29i 3)11%@@? e%ﬁll)lodar ntt IS@T@ ﬁﬂn’ﬁiﬂn‘s ;})(}es(egg‘%l%zﬂ#&ylhclude

r oxy, oxXY, eroar

coﬁ@@mﬂmcbm@ﬁgngfoup squonyI group and sul finyl group,
each substituted or unsubstituted, and a substituted
or unsubstituted 3, 4, 5, 6 or 7R5R6

R, Q!
2
Q\\

o
R

;
wherein

nis 1,2, or3;
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menbered ring; L is a linker providing 1, 2 or 3 atom

separation between X and the ring to which L is
wa@raoaoyssl wherein the atons of the |inker proRCTUSZP04/042209

the separation are selected fromthe group consisting

of carbon, oxygen, nitrogen, and sulfur; and X is

sel gchat #08ch hflepeRientl§ 918dtsd frosh R bix)sainkwk CO, CS, SO,
(C3=12 gcl oalckyl eghetersc;)(CSt§d2)rcyc;cl o%lf)%r gy

Sozaag/dCeHRl;O) al kyl, het eroaryl (C 1-5)al kyl,

( C]B13§ gyégyé Crl (?rﬁl? g%lgqtgcg ?;{no éﬁr Tz aqw%t(i‘rllggﬁqr l%lallo ﬁ%ﬁ{apo?&wlo)alkyl
amn(u?]c R 'ﬂhé{ | Siphik yln&’;lcl&a‘ﬁéyl E}Qe@érlswdoau{pl r&@ylélﬁﬂﬁl’ Be)taﬂo&wlalkyl aryl,
G ik

teroaryl, hydroxy, al Koxy

hetchatrgy astyiayky(s ek ticcattopy (0 Ok Iopyb (g, Sk, sulfinyl

(C: i i bt Baspac by, 8 2P, i&lisadetri itop 3, imino
grOtE Jsafrl,nJl %‘6 g@gﬁﬁgk%gugfeaw ﬁ;ﬂ%ﬁﬁﬁé‘@&r ddﬁtﬂ%ﬂﬁut@cﬂ,

erels ds wherein the 1, 2 or
at ORpis Gfdrbgar cmseldcta@ fribheths epap abngsiingo é(Esto)adifyldQB agycloalkyl,

onms. I n anot her arl th folL
(Csm)@XﬁlQﬂllﬁ@(Qwéaﬂgép a 02{:, Cé(clgéﬁé(&pé—é)aﬁ;y&m]? ngqggﬁbcycloalkyl
T e
hetdro@gg)bﬂiyebaﬁyl(tx@mmﬂecarbmgrl zﬁCpmlkyl dimecabanyl ({Sﬁ)ﬂ)zlkyl sulfonyl
In regard to partlcul ar var| on .of rese
(Caibah st (CgkE: GenedCrpahybRedy-oi: PGS Hgres: alkosy

mlo&%%&&wﬁ&%h&w%?%@onﬂ g%%@lﬂflt&l group, each

substduted-duigubstitfdd? O , CH2(IIH2 (IIH2 , -CH2CH2O-,
- C&%}B - NHCH2 - CH2NH- |,
ted erpq_t@(: @yaup Qqq@sgn@@er o&@}qﬁjl_lzammo (C1-10)alkyl,

cycl%%dydo%%@m hetg() aryl, h&é%ll'l%%onyl (Cr3)alkyl,

thloc@i%ﬁ 1(C, SfeH3 g fonyl @Qﬁﬂl@ sulflﬂ’-]IZCHQS-kyl nfﬁ(n@)(& 3)alky1 hydroxy,
-Q(O SCH2-, -CHC(O'S-, - OCHS-, a
alkesis rarzslg@sthetqywﬂlozsy, GaFRomyL £rougt gvamo[m%]sa?%m&(@g%quaqdosulfmyl

grogg,lo éeagﬁ 381\3/ {tllétr%né { ﬁ ﬂn&:bg%tg%gg%g&’ gtsﬁ he &' ?ur_mfub%t%?toe)d_& 4,5, 60r7
mendbEREHe; , - C( O CH2-, CHZC(O)CHZ ’

each Rs and Re is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (Cy.10)alkyl, a substituted or unsubstituted (C1.10)alkoxy, cyano,
and halo, or where Rs and Rg are taken together to form a ring;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

X is selected from the group consisting of (Ci-jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs-12)cycloalkyl, — aryl(Ci-jp)alkyl,  heteroaryl(Ci-s)alkyl, (Co.12)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (Cys)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (C;-3)alkyl,

sulfinyl (Cys)alkyl, imino (Cys)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
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-C(O CH2CH2-, and -CH2CH2C( O -, each substituted or
unsubstituted. [0126] i another variation of the above
w@oovpoe3ss, -L-X taken together is sel ected freem/ukmo4/042209

group consisting of ~(CH2)-(2-cyano)phenyl;

-(CH2) - (3-cyano) phenyl ; -(CH2)-(2- hydroxy)phenyl;

5 ( Axowar xynyp hemydnyl Lydnd; ankenyonpheimiohyl group and
heter%%i%)cy,(s &a}?égenﬁ)yghenyl 3 gf%)y(z al kyn%/lﬂlo)%henyly STUP
suHﬂﬁE%ﬂWp(@thKVnwmw@hemymbﬁuﬂﬁﬂﬂ) (2- net hoxy) phenyl ;

: ; é 3- net hoxy) phenyl ; -(CH2)-(2-nitro)phenyl;
Su 23- nitro)phenyl; -(CH2)-(2-carboxy) phenyl
[012%!r Acc(oi%ddlﬁ? E@@%%Q@@%aﬁon.{ @ﬁz&véﬁmn provides compounds wherein

boxam phenyl; -(CH2)-(3-carboxam do) phenyl ;
Xis z( ﬁﬂl@bﬁu@eﬂ- (sruinfsrlilfsaltl_ltckbﬁ@zhm]oalkyl In another particular variation of the

(3-su] fon do) phenyl .
aboy% QPEPQI.{I}EIS{% Grel %ﬁéﬁ?{ﬁd or unsubstituted (Cs7)heterocycloalkyl,

whe(r%ﬁ?g%s %&bﬁﬁ&f@zﬁluﬁﬁ Eﬁl@é’d aryl, or wherein X is a substituted or

am nonet hyl ) phenyl
unsubstitinpd pReryit homethey bal}mhellayilanatl(oﬁ:]—ﬂ)ls f Rubstituted or unsubstituted
hydr oxynet hyl ) phenyl ; - (CH2) - ( 3- hydr oxynet hyl ) phenyl ;
heterpapb) - ( 2- phenyl ) phenyl ; - (CH2) - ( 3- phenyl ) phenyl ;

[OI%WM 6%3 a? IQ&?%EM of(t%v(: %EF%EE%CE/EPXQX b ring (h%k a non-

h dr&é@d%hbitﬁuéﬁ%l-l{ Coi3 ?J))ahbly bj thleaingl ;In oﬁ@k‘ﬂ)at(oﬁo@mﬂi-d(b@\'e
1-7)al kyl ) phen 17)a|l§yl)phely
compaumdy, X B-acmpy éy_mg@ gq)rkz)yérﬁgpé}mbsmuent ata pos1t on'of the ring

sel?%@@;ng}% %@%? E of %@3&@)%§Mﬁy| ) phenyl

heterto @42, cyloalest, Z)}%(QH@)&MSI}I |h)3$ehﬁmyl(C1—5)alkyl (Co.12)bicycloaryl,
(C3 7)cyc|oalk

heterp@oy e )Cﬁmw B gy Sholi, e Cr ol
sull‘nayéﬂ% e)iﬁgié éljlr?% o,(agﬁg%,yaﬁfl, F&éﬁﬁ%r}&hgﬁg?ﬂﬂ)xy, aryloxy,

hetéx@ﬁi%flox%- edtbony0 gﬁnffpﬂ uyfamo #treylo, imino group, sulfonyl group and sulfinyl
;1 2-cyano-5 uorog{ghenyl 7 -(CH2)-2,5-dichloro
gfoph,eﬁﬁty SUbS(ltgl;E() orursupstyted o phenyl - (CH2) -2, 5-di brono

[Olgpfj_lzkﬂ aélo 1cglbag Q%P%t%th 195 ?ﬁ[lﬁecpgletﬂ%hbstituted halophenyl or

ubro

dihalo 2Indyp ahdthéd pé@ﬂidhlﬁhﬁﬂuﬂlon there is provided compounds wherein X
Cﬁg@}d IZ?BySGtetrafluorophen l;

is a.s(ub,ﬂzt)ltegnb pgmstgtugaddxa@qa,ryh }@,zgqa]@pt?m@qywdlhaloaryl or dihaloheteroaryl.

[013&8‘:5;0 éﬂ galélcglag Vgrﬂah%)lpglt gx%s?nq %{%ntlon provides compounds

whe&ﬁ'ﬁ)ls gel&A @ Qo the ?rohf) |c6ﬂ1é;!§tfrfg 7 rQE—@)/zimo)phenyl (3-cyano)phenyl; (2-
(2-heterocyclo phenyl ; and

hydr()iy)glyen(yk (Retydrooyypheng! kzyal ﬁﬁyle@ca&k@xybﬁhmybt(éd or

alk?"i’}‘a?i’g‘ie{‘%: (Lstt %gy@h)é’%’ Jésénn'flgt?l @Rﬁ?@iﬁg r{gﬁqﬁ o )%IPPrrg dunds

(2-GRRSHeR YD @ -nitro)phenyl; (2-carboxy)phenyl; (3-carboxy)phenyl; -(CHz)-(2-
carboxamido)phenyl; (3-carboxamido)phenyl; (2-sulfonamido)phenyl; (3-
sulfonamido)phenyl; (2-tetrazolyl)phenyl; (3-tetrazolyl)phenyl; (2-aminomethyl)phenyl;
(3-aminomethyl)phenyl; (2-hydroxymethyl)phenyl; (3-hydroxymethyl)phenyl; (2-
phenyl)phenyl; (3-phenyl)phenyl; (2-halo)phenyl; (3-halo)phenyl; (2-CONHz)phenyl;
(3-CONH,)phenyl; (2-CONH(C;-7)alkyl)phenyl; (3-CONH(C;-7)alkyl)phenyl; (2-COx(C;-
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wherein nis 1, 2, or 3;QlL and @@ are each

i ndependently selected fromthe group consisting of
wWESAH3ISSO, RL is hydrogen or is sel ected froPeT/082004/042209

gr oup consisting of hal o, perhal o(C 1-10)al kyl, am no,

cyano, thio, CIAaIkyI cycloalkyl heterocycloalkyl

D COTERDARERLIN o e phcrbeisnaapplonypar bony/
(2- (Cgﬁaﬁyﬁbﬁ@:}’}( (34CH- b)ayﬁyl)pmlyﬁ)(?(be)cycrlmlhyi)mmzé) al kyl ,

al koxy, aryloxy, ero car
(3- (@r@ﬁlﬁloqﬂﬁﬁl}ﬂ?%ﬁ)‘ioQ?par%@ﬂhefynahgg E’gﬁxﬁn@y}&ﬁ@ W@Pﬁed}ygju P,
SRR 2 ATV s g o

ﬂqu ch#); Q\5cdiehloky phenf 72 5- aﬁhmrd wlehidy R (5alibrayapleply]; 2-bromo-3,5-
ero(C 3-12) c%cl oal kyI

dlﬂlmro ehapb-ailpey ﬁtﬁaﬂwpp arpgl,q %,%ﬁltn}flam glgpyL; 2,3,5,6-
| ls. _

e BeERERl § 5o SO phakb AR Fi iluprs pheny2
cyado-3 paliRiydro ph@ﬂi)bom-yyado@é B)taiflkyo, phehylo @ahdiamyycloalkyl)phenyl; and

(C1-3)al kyl, sulfonyl (C1-3)alkyl, suldflnyl
3- I(eteiocsfyl@Mkprhqnﬁ Fack @@S%f)uéﬂdléyluml&%ﬁlw& aryl

t |

o1, SRS i Bt 21 e bR

con§1§'ﬂ1ﬁgéﬂ/| group, each substituted or unsubstituted; R
is selected fromthe gr.oup conS|st|ng of perhalo(C

1-10) al kyl , am no NQ) aI kyl_, | kyl,
het er ocycl oaI kyl , r@al kyl, het, aryI I kyI aryl,
het er oaryl , car bo )aIkyI i oc rbonyl
(Cl-3)al kyl, sul fonyl B{TCLE 3)al kyl | B,Urﬁ nyl
h%m 3)al kyl, imno (Ci1-3)alkyl, hydr oxy, al koxy,
I oxy, het er oaryl oxy, car bonyl group, imno group,

sul Aqpg] 0@F dwy,;and sul finyl group, each substituted or
unsubstituted, and a substituted or unsubstituted 3,
4, B,ISGRQBrOI'Nrrenbered ring; each R5 and R6 is

ng&pg?side 68¥nc%¥1g{3 8%?&: g f%)?n S eré'&g@ Johﬁ%ﬁcéq ©f IhRiBeen, halo,

or u titut

perﬁﬁécciilﬂ%)amyyl anBnS,UREIbI t ¢a86, WFunsinbst (@ ubatkyl, (Csiz)cycloalkyl,
(C1- koxy, cyano, and hal o, or vvhere R ﬁndqc% % loarvl
hetemk(éﬁu)cwqeal&mk Loy N Grmyalkyh ngieterearyls fytra gbicycloaryl,

sel d t he up~ c S 1 1 het 1
B S BRSNS ey X, st et
hyd?§HE ARG akiivky, WitspadyRAY imindngrobp) earbbiylygrioopr yhinosulfonyl,

each substitut ed or unsubstituted; and
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

R, is independently selected from the group consisting of hydrogen,
perhalo(Cy-10)alkyl, amino, (Ci-10)alkyl, (Cs.qp)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Cy-
io)alkyl, heteroaryl (Ci-s)alkyl, (Cs.12)bicycloaryl, hetero(Cs.12)bicycloaryl, carbonyl (C;.
5)alkyl, thiocarbonyl (Cy.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,

and sulfinyl group, each substituted or unsubstituted.
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X is selected fromthe group consisting of
(Cl-io)al kyl, (C3-12)cycloal kyl, hetero(C
w@2m2)pespel oal kyl, aryl (Cl-10)al kyl, het er oaryl ¥CX/US2004/042209
1-5)al kyl, (C9-12)bicycloaryl, hetero(C
4-12) bi cycl oaryl, carbonyl (Cl-3)alkyl, thiocarbonyl
[013% 3])nazlﬂéﬂier pﬁﬁbﬁlﬁf“y&laﬁ@ﬁ op iRl dbhe cérﬁbédnﬂy X is selected from the
( imno (Qalkyl, amno, aryl, heteroaryl,
gnhydmuﬁmpg@fkoxy, aryloxy het er oar yl oxy, alkenyl

al kynyl , _car bonyl gr ogp.__cyano, i mno oup, sulfon
grouyp 3 NI finyl group, \each subsfTtuted or

uRseHsé tuentpy X; L rdi N
above Wyrigi ons, I Rygnt i ongpr conp

wherein I'sS a substitufjed or unsubstijtut ed

|
(C3- 7)cy lkyl. In a er partlcul vari ation ofij
t he abovehggrrpounds V\H gl n is a su étltut ed or (Rr)

whelRgpbstituted (C3- 7)heterocyc|oalky|, wherein X is a
substituted or unsubstituted aryl, or wherein Xis a
subsisi®t, 15 2@, éronfmsadst it ut ed phenyl . 1n another

tit t d
CnstisBt 1 Eu b HEPERBAY) Sglf’ﬁifgg? O B B oppigying of balo,
perﬁé.‘l% LIk fCFg AUk Poém Slicysyl! ary® hétB@aRAVi hl‘ﬁﬂlo@ulfonyl

non ydrog n su |tuen ‘at a Z or 3 position of th
alkylisaifonyll,n anyisulzfanylat |hetermm~ylslhi&>razhova’ympodmt¢maryloms aarylalkyl,
ring_having a hydrogen substituent at a 2 o
hetﬁr@gwalbﬂ TcloEYy hﬁarog&%eg\k@d 3Rk bR it g, hydroxy, alkoxy,

ﬁ%r%‘%@lg{@% g%é?%’a "Ey| , gé‘ﬁ %%@%g%fg%yﬁ%lﬂ,ﬁiﬂ, reach substituted or

undubbtitotedr vyl (C 1- 5) al kyl (CE 12) bi cycl oaryl, hetero(C
4-12) bi cycl oaryl , . carbonyl Cl-%zalk yl thlocarboF yl

[013¢) ~afkyat anetheF wsRigtion, crisPpiceg T g thergriyp cquestiag &f ky |
i mno (C1-3)alkyl, aryl oaryl, hydroxy,
al koxy, aryl oxys ero ryloxy group, cyano,
nitro, halo, imao\group, sulf %nd sul finyl
group, each substit or unsubst™ f0130] In
anot her particul ar vay t|on X is a substituted or
unsubsti t ut ed halopheéyl or dlhalophenyl. In yet

wharett her particular variation, there is provided
conpou ds wherein Xis a substltuted or unsubstituted
hal ééﬁ'@l ’ h%ﬂ%ﬁ% eroaryl, dihal oaryl or
di h@&&heﬁﬁ riga el[lcgﬂaﬁgr] sbiRcibI@oth ¢ Qlep}ﬁ&ﬁﬁ: U(':(ﬁl’élstmg of halo,
vari ati ons, ﬁgresen i nvention provides conpounds

petbalR(@i-b)akylLs C§7@,| acitiealiyt, oatkerne, g}ktyu]d eoyls hsteiaagylp fiminosulfonyl,
alkgflzsulcfgr?yqo ph su){tlonyl( 3 h% earloalgfﬁlql? IYyl gryloxy, heteroaryloxy, arylalkyl,

heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,

carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

[0135] In one particular variation of the above compounds, Ry is independently selected
from the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
-aminomethyl, -hydroxymethyl, -phenyl, -halo, -CONH,, -CONH(C;-7)alkyl, -COx(C;-
7)alkyl, -NH,, -OH, -(C;-s)alkyl, -alkenyl, -alkynyl, (Ci-s)cycloalkyl, aryl, heteroaryl, and

heterocycloalkyl, each substituted or unsubstituted.
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hydr oxy) phenyl ; (3-hydroxy) phenyl; (2-al kenyl) phenyl;
(3-al kenyl ) phenyl ; (2- al kynyl) phenyl ;
w@ Joabiagsy| ) phenyl ; (2- net hoxy) phenyl ; PCT/US2004/042209
(3- met hoxy) phenyl ; (2-nitro)phenyl; (3-nitro)phenyl;
(2- carboxy)phenyl (3-car boxy) phenyl ; -(CH2)-(2-
r (
[013(})3 (}f{%mr)} am Ilélﬁryl/tl’ Brp? - suﬂ)?@g%garag i(?JI‘?) pkeél rﬁ;l/rlwemlon include
con?pguﬁ&stdo&mismg) phenyl (3 tetrazol yl) phenyl ;

- am nonet hyl ) phenyl ; (3-@ag nonet hyl % henyl ;
(2- hydr oxynet hyl ) phenyl ; ( ) phenyl ; (2-
phenyl ) phenyl ; -\phe 1) . (2-hal o) phenyl ;
(3- hal o) phenyl ; yl\\ (S/C(J\IH2) phenyl ;
(2- CONH(C 1-7) al kylé:phen (3- CONH(C
1-7)al kyl ) phenyl ; (2 - 7) al kyl ) phenyl ;

(3-C2(C1-7)al kyl) phenyl ; NH2) phenyl ;

(3- NH2) phenyl ; (2-(C31:?) al kyl ) rhenyl ;

(3-(C3-7)al kyl) phenyl ; (2 (C3-7)cycl oaI kyl ) phenyl ;
wherdin( C3- 7) cycl oal kyl) phenyl (2-aryl) phenyl ;

(3-aryl )ghen yl; (2~heteroaryl)phenyl;

(3 _1H6§ Br b 914 Phenyl : 2-brono-5-fl uoro phenyl :

gy % gi 4.l uoro phenyl 2-cyano-5- fluoro phenyl;
di ¢At org phenyl ; 2,5-difluoro phenyl; 2,5-dibrono

IOheQ%nd @2 it enir idd&endérilyueleotep fiemy the group consisting of CO, CS, SO,
2-chl oro-3,5-di fluoro phenyl; 2,3,5-trifluoro phenyl;
SO228d §=BIRs et r af | uor ophenyl : 2-bromp-3,5, 6-trifl uoro

phe )
R B A T OB sl
anﬂ?gedl'q}Mtlo thid; @liqtlg{alli!@y @:}yﬁahlk?/]l, h@ﬁeﬁydloalhyidarylalkyl , heteroarylalkyl, aryl,
eter
hetemetibs HbotB (I mailg@] R pcsbeny iy SHgk (gl sulfiny
unds
L L

grofipwlfohylNgods aﬂﬂ)’sﬂlﬂfﬁg@ Igroulpaée@h spbstinakd ()ﬁlﬂsu}bﬁ)taﬂeklyl
am no, thio, cyano, nitro, (Cl-10)alkyl
( CSR1I§)TW9&g%Pk%PFECt€H&%IP e EIUPPEElRE 291 10)alkyl, (Ca.r2)eycloalkyl,

(Cg(lééyc(fﬁzj].l]&]dgé%l)ﬁll %%Le%@a 6%@(%%{% gl petero(Cepcycloallyl

aryi(@]-n;;m&kyl hetema@ylecclbgmkyl ( ClCﬁl)z)ﬁlck}yclqarﬁr yl hetero(C4 12)blcycloaryl
heteroaryl, hydroxy koxy, aryl ox het r)é aY
hetenol Qo pieyigl, arsd@fhbséaikyl gEOoRY1 (éiw}agfé/ilth&ﬂi% onyl (Cy3)alkyl, sulfonyl

SRR FLAECE BRI Ay v
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(Ci-1p)alkyl, amino, (Ci-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy-3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Ci.3)alkyl, sulfinyl (C1.3)alkyl, imino (C.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7

membered ring;
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R24 is independently selected fromthe group
consi sting of hydrogen, perhalo(C 1-10)al kyl, am no,

w@ aBsa2psycl oal kyl , hetero(C 3-12)cycl oal kyl , BPCHUSIQ04/042209
10) al kyl, heteroaryl (Cl-5)alkyl, (C9-12)bicycloaryl,
hetero(C 8-12) bi cycl oaryl, carbonyl (Cl- 3)alkyl,
thi OERRREAVR, is%de%ﬁﬁde!ﬁﬂ hy(ﬁ{)gén oriE{etdceA Yom tHé)g%@%nsmtmg ofa

al koxy, "aryl oxy, heteroaryloXxy, imno group, carbonyl
subgtitated,or amubgsmtefddﬁiylm)alhylky suhstifused/or, una\dlgﬁﬂéu}ﬂd gryib)alkoxy, cyano,

het er oa | f I d | finyl each
anddplos ©OF ﬁ%@ %[%%"{58 %’Eﬁe’f‘ Eéjggh’lef %/ﬁ@g‘]“ &not her
partifulrar yaklRbéfRn@) LdEci@PONEmC PO %nb1&1ng of halo,

sel ected fromthe group consisting of erelnt is O
PGrHaJOQ:l -19alkd], 6F3,5CC1a6)dlkghcﬂikdﬁWI | alkynydle peyhdeeterogryl, aminosulfonyl,

SEABSAES, SRS, U EOIBLSL 0,0 G HIBLE S
het%‘?%‘@%ﬁ?%%ﬁy R R el L%W LE?@P%%“" nito, hydroxy, alkoxy,
caﬂz@?e rgmlg;: mliai iﬁomb aq;uagomylt Egm@r a{ai whidinigl Itg’rou;y (ﬁagalsu‘ystl,tuted or

eter ocycloal kyl, anino, thio, cyano, nitro, hydroxy,
unsgpEwed; 8y ponyl group, imino group, sul fonyl group
andps ]% ];H,}'%Aéegr&ug s88G8H S5 thd ngré%% @anﬁ’s@ﬁl b§1t hildﬂ efcloalkyl,

[01 anot her vari ati on, I's selec

hetéloeydoakyl, caplalksl,i hoteofaryibikyki bncycloaryD add m:teroblcs;loaryl each
and each R7 is independently selected fromthe group

S“@B%dﬁflqﬂéubﬁflt%%ﬂ o, perhal o(C 1-10)al kyl, CF3,
| , ..
[01@!’%1 ol u@'{pgwnelr ermbo Fﬁ%}%ﬁéu]?% F‘M‘h‘h{)ﬂl}x}% ét n(%/slgflﬂﬁ{fé’ﬂtlon include

conhﬁdlﬁlﬂﬁadsmbﬁsihgonyl aryl oxy, heteroaryl oxy, arylal kyl,
het er oar yl al kyl cycl oal kyl, heteraocycl oal kyl, am no,
t hi ®meayhgn eelegied from thy GFYRFONSISIGSS, ~ car bonyl  gr oup,
i mno group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted. [0135] In one particul ar

var i atlpgﬂgf above con'playﬁ{gs:&aq |s i ndepend@ntFRey =,
R:\%}fﬁﬁ . j t r or/ 905#{26 s I onaém do Neth1 oryl
' Y—W' |5 ’Y W
\[TI Rj 'T' Rs
R 1 R1

wherein

nis 1,2, or3;

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
SO,, and C=NRg;

each of T, U, V, W and Y is independently nitrogen or CRys, provided that no more
than two of T, U, V, W and Y are nitrogen;

R, is hydrogen or is selected from the group consisting of halo, perhalo(Ci-p)alkyl,
amino, cyano, thio, (Cq-1o)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.s)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(C13)alkyl, imino (Cj.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;
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-am nonet hyl, -hydroxynethyl, -phenyl, -halo, -CONH2,
-CONH(C 1-7)al kyl, -CO2(C1- 7)al kyl, -NH2, -OH,

wo ¢@io%psad kyl, -al kenyl, -al kynyl, (Cl-5)cycl oed®kyk2004/042209
aryl, heteroaryl, and heterocycl oal kyl, each
substituted or unsubstituted.[0136] In another

| W%dﬁeg%fgé enlB’?E Lofed RBIRA %roﬁp &nsishag @f@i%@talldyn‘(@ﬂtz)cgéloaﬂcyl

ounscorrpr|3| wherein mis
(Ca.fh)@ecloatkyl(Ch-g)alkyl,2, heerodCs. lgryandkﬂecm)elk@hc thetero(Cs -2)cycloalkyl,

i nde ndentl sele ted fromt onsi
arylg§y-1o y ’SO o> rallyk 9: ( 2) 1gy @a&yo ge etgi:or{%é 12f)b1cycloary1

t
hete?&Cle ﬁ%)/lﬁgycfl{)ﬁgi' ?aﬂ(ﬁ;? U&rtﬁ)%gf‘ © Cﬁaﬂﬁ% ognclg(télf%ngg é&F%Z&lﬁgc%ulfonyl
(C1pallks, @ﬁlfmlybatl&wlkyl ainyinal(€ y&)alkwe tminea ayll dekerbaryh hydroxy, alkoxy,

ary I, DO, SUIPP BEFOFCIEn B g St Qg A sulfinyl group, each
Subgt}c’gu eé)o%llf%lbglth{ydno (Cl-3)al kyl, hydroxy, al koxy,
er oat yl oxy, carbonyl group, imno group,
S ul K01 xéle@ea) Gonpihe gsoupf compisting oﬁjpnrhzéa(ﬁi -is)alkyl,iamined Cono)alkyl,
unsubstltuted R2 is _hydrogen or ? tedfrf tb 1(Cr)alkyl,
Ipabkh hetsrrsyeloaliyl. arylalion. betgrapmipky @@2 5PRYYL (Cro)alky
thm%%ayﬁ;@?@ﬂ%% St &) B euitBE DAy, igpino (Croatio, ydroxy.

alk(@{(% |a?ﬂfox§5r he-alakyibxy, hattenobagpup G}mne @)caipkytlllfonyl group and sulfinyl
2) bicycl oaryl, hetero(C 4- 12€b|c cloar 5.6 017
grometgg:l@ pubstuied oy @@S@bggpgﬁzﬁ( adja g,)bg q&tﬁ Orclg}SB%ﬁ]ﬂlted 3,4, or

{]% %}al kyl, thiocarbonyl (Cl-3)alkyl, sulfonyl
memegreSY Rekyl , sul finyl (Cl-3)alkyl, imino (Cl-3)alkyl,

am &eh Rhid R Rehdpeadently higrdgaxor,is seldetedyirora thel gooup, con51st1ng ofa
het er oaryl oxy, carbonyl group, imno gro &E %fﬁ
subgtitwied canasubstituiad(C1gneliy, aé%ﬁt%%@tqnﬁm%@tﬁ 1-10)atkoxy, cyano,
ubst i.t ut.ed tNs, roup
and T RE P s g iF S0 TR M O 0
(Clr4 Gy 'c}iyhbdgen cotCisogdlkotdd flvai elied @yaipo abﬂsysltmg aofy hlklyk ydycloalkyl,
heteroaryl al'kyl , aryl, heteroaryl, carbo

het@l@iyc{k)@]tylylarylta]k[ybcgpt]gm@yylal@yjl @ygﬂ Qayryl @'qu fmpblcycloaryl each
al k I | (C1-3)al kyl, imno (C1-3)alkyl,
E%&? éﬂ&gﬁﬁ({§P§loxy, het er oaryl oxy, car bonyl
gr ORh IR, NG Gh@Rendédtlyl aelecte@r Gtom athd b nydnsgtingipef halo,

each substituted or unsubstituted, and a substituted
perbalo(sighditilt GFad(@G10alkyk | alkenyt, glkynyl, aryl, heteroaryl, amlnosulfonyl

alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or
unsubstituted.

Substituent Ri:

[0138] Inregard to each of the above embodiments and variations, the present
invention provides compounds wherein Rj is selected from the group consisting of amino,
(Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, and heteroaryl,
each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7

membered ring.
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menbered ring; each RS and R6 is independently hydrogen
or is selected fromthe group consisting of a

W@ aesod38t ed or unsubstituted (Cl-10)al kyl, a PCT/US2004/042209
substituted or unsubstituted (Cl-io)al koxy, cyano, and
hal o, or where R5 and R6 are taken together to forma

[0139]19; FGfER aBZoru Iglta @Wﬁ@%dﬂ/e%ﬁib%ﬁﬁﬁ&tsf ma&ﬁﬁoﬂg @ilpresent
consi sting of per hal o(C 1-10) al kyl, 3,

invértiibonladgoeprieyides @dnk;mm;nds wheideymi4 coraprydes tmépgmdar yl,
am nosul fonyl, al kyl sul f onyl i) yl sul fonyl ,
het er oaryl sul fonyl , aryl olg N/hef)er oaryl oxy, aryl al kyl,
het er oaryl al kyl, cycl oal ky terocycl oal kyl, am no,
thio, cyano, nitro, hydroxy, al®oxy, carbonyl group,

| M RAe@IMORR, and W aRYéacH iRdipeAdhtly sbletiod |frogﬂi Qibpgroﬁp@bpmstmg of
substituted or unsubstituted; and RO is hydrogen or

hyck@eacpmfualbﬁcbm)taﬂrel ghorg (eoméallsxh G- 1ﬁ¢yomaﬂd§b11 heterO(C3-1z)cycloalkyl

PRI LN ———

(C 1%5’8919571 Stﬁﬁﬁﬁﬂbbia‘)g@ %Elk’ym ayb %%te?é&rﬁ%ydﬁ&@moﬂw a3 oy [ 1Rkeroaryloxy,

enbod i nhi bitors of the present invention

carborgyll grbepcoifooyingteur @n«fb smlﬁnm@roup, weetbmibstifated o sasubsdted, or Rio
t
s 4R PRREE NS 5% 0 ot Bl S o

unsﬁg ®fi ng of CO CS, SO each of T, U V,Wand Y is
ependently nitrogen or CR16, provided that no nore
[Omn}an Awcording Fo ahgthaf, \Wlandn brf each of therabgememmadiments and

vargpbogs, o AV SOTRRRICICh A o oy agonpe) i Rhercin Ry s
a Slﬁ Hsfitdtd & *Y%Flﬁstllﬁ)fg 934 sy b, ol EiefBENE |c9ﬁbiﬂk&lf oPMéRInkYY is a

et eroar aryl’, " heteroaryl, carbony
substina) @l Lk'tﬂilbstltlmd)‘ﬁl,aﬁ‘ booryT n(eﬁﬂaeﬁ)la’debydmycbalktyb nkpl another variation

flilgélag\}@? 52-;(\8{ q( él&%ré}i@ leHéJ(t%r %’éﬂ, o gfhgremcg% Bé{ﬂ,\*:)'%’tuted or

unsHb O roup, sulfonyl group and sulfinyl group,
eac subst tuted or unsubstituted; R is hydrogen or
[01313] ecliecnd paprioul drevagjniderpoictha abstel emsp oo mén@ andyaiatiphs, Rs is
-12) CKC| oal kyl , (C3-12)cycl oal kyl (C 1-5)al k: yl,
elwé%defrar(ﬂé 8IPHP CYRIIBHERS| (O 5)al kyl, hetero(C
3-12) cycl oal kyl

‘%‘NQ( % /\} —E—NQ(F%)ID —E—NQ

(Rg)p (Re)p

wherein p is 0-12 and each Rs is independently selected from the group consisting of
halo, perhalo(C;-10)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.
[0142] In another particular variation of the above embodiments and variations, Rs is

selected from the group consisting of
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aryl (Cl1-1o0)al kyl, heteroaryl (C 1-5)al kyl,
(C9-12) bi cycl oaryl, hetero(C 4-12)bicycl oaryl,
whewsne3€ 4- 12) bi cycl oaryl (C 1-5) al kyl, car bonpeT/US2004/042209
(C1-3)al kyl, thiocarbonyl (C1l-3)alkyl, sulfonyl
(C1-3)al kyl, sulfinyl (Cl-3)alkyl, imno (Cl1_3)alkyl,

am no, aryl, heferoaryl, oxy, R aryl oxy,,
_g%g_rﬁ Fylgg bony_lé i rrlé sul f

g ué nd sgl ro ch su &y e

unsubstituted; R3 (P8 selec % firom t he dp?

consi sting of perhal oCQ "al k am no, (Cl | 0) al kyl, (Re)r

cy C\kfﬁélbiﬁw is Ohist &ﬂ@@&ﬁk@@lﬁd&penc’aﬂhﬂb ablkatbd from the group consisting of
heteroaryl al kyl, aryl, heteroaryl, carbon
halq,wpr@q&w)alkvh ﬁ@emymrq dydemys dyl, al, &@mﬁﬂ aminosulfonyl,

eIk T g, Doy e

het&b Ihilkyl m;ywoamm unete@uy&@mm gieiep tieiodalkoky, Idayliongr gttmp, imino
substituted or unsubstituted, and a substituted
group, sulfgnudgrwmmuﬁmyh gromp, gach sulbpstivgad er wsubsigtedeach R

[013%]2 RSS‘IﬁPFsﬁdlj@g <§ el endcﬁgﬁ%gbovx ﬂ%@ﬁn ehts %1% &a%&ﬁgxh gbtl’lfljt'lﬁﬁnglbltors
of tﬁ%fe%éﬁt%d@ﬁ'ﬂon FnayWdiipkise EQEp&ndy ﬁ&l@fb’iﬁ Rt Wt £ghbstituted or

1lo) al koxy, cyano, and halo, or where R and R are
unsuhumted bgetdrayl selscted rfmrmﬂmgm@lp Rupisting of fygm tlueph%e pyrrole,

S SE S R AR A0S gl Pt i

[eLek ity byraBin6 tEhAAE Wenzotifn RbRR B baazomlo hene,
yreach gﬁgstltdﬁgd or %Jl[nsubst |e]tﬂ%1t ed; and eachaﬁ;R16 is Phen

1sobemdeﬂnmphen¢ lipnidrablecbendirhidarale, hed@puﬁﬁpn@@ﬁ,ﬂ%ﬂqlwg igpquinoline,
er J o( C

cmgq?lpgg:ng 1nazg p%ﬂgrlg}nek%g{dé)pxré@y{; %%é%ﬂ%gg%ﬂ%hﬁlqzme and

belﬁbﬁ?ﬂz%}g EWéubsﬁﬁ%ﬁ%ﬂ bhamydisutdaet er oaryl sul fonyl,
het er oaryl oxy, aryl al kyl, heteroarylalkyl

[014y1:| thlkly&r advetdindioythé alvieymbodimenss andhyasiatiegsa o, may be selected

ol b S St S R LB R, AL .

hetgfg)g.ﬁ}?% %)ﬁ.ﬂ&p (CoBRsL ANt ardd hete[r@(tﬁ%l)biac?clbﬁg'ﬁ rech Sibstituted or

above’ erbodinent s and vari i ons
ungpbetiteretl. mussthérovariptioy iRidés a smuumsr wmgbmtmte@(aca—écycloalkyl

rmg,eolp%%}lael(fly cf:orrr?;%stir?geng;I?&D NC %ngbsgbn gr a car%onyri group in the ring.

[0145] According to each of the above embodiments and variations, R3 may also be

substituted such that Rs comprises a substituent selected from the group consisting of a
primary, secondary or tertiary amine, a heterocycloalkyl comprising a nitrogen ring atom,
and a heteroaryl comprising a nitrogen ring atom.

[0146] In particular variations of the present invention, R3 comprises a basic nitrogen
atom that is capable of interacting with a carboxylic acid side chain of an active site
residue of a protein. In one variation, the basic nitrogen of Rs is separated from the ring
atom to which Rj is attached by between 1-5 atoms. In another variation, the basic

nitrogen atom forms part of a primary, secondary or tertiary amine. In yet another
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(C1-10)al kyl , cycl oal kyl, heterocycl oal kyl, aryl al kyl,
heteroaryl al kyl, aryl, and heteroaryl, each

WG aipsnYI38t ed or unsubstituted, and a substi t ut BCI/0U82004/042209
unsubstituted 3, 4, 5, 6 or 7 nmenbered ring.[0139]
Further, according to each of the above enbodi nents

van%\{‘gn jicd dggia Vﬁ{}é%e& 6k § 58 eeh BKE Ak ElEo‘nQBf @h@t@r RYQUAIRRIST 2

R3 conprises formul a wherein RL
1mugaﬂyﬁll are each independently selected fromthe group

[01%%23 : Iggolgg R’Wq;thrhlc%re%%)e eg/@g gg;%gé&egﬁéqfép%?@ggr{t 1nv%rrpuon R3
1nclt1@1 ?%l%g%ﬁ&e(négétylg(: b1 (?f%éé%:ctmé‘%tﬁra%fw&xyhc acid side chain of

cycl oary
arebi@hé IrDl!h@‘DPlﬁ hbtieysile@nd yius coatribatey to (E€bid)ing kﬁfimty of the

t hi ocar bon (C1.3)al kyl, aryl, heterqary],
comggjoost {0 Dgrzij/ﬂ%g@yd on@p%ﬂr@g@yrese Qa%ﬁ y %nts ¢ observed

A PRSP v
hydt@eibdnding or b§ thedformatigandrer satt biidgg, each substituted

or unsubstituted. [0140] According to anot
[0148]r i i alhebasisfnitrggen @ffR1indhiy U@r\y@m@,{ggmr%ﬁ@%thg Agsired carboxylic

acu% d% ahadli) 1r§érﬁ% IeHSs élgt %Pc%ﬁﬂl El%cet‘lg a%@'&%& kﬂ'f'é llllﬁf%gtgﬁil tg ’wh ch R3 is

atta@hed! "R YIS ‘i:ég;kéﬂ a6k §a31c4mtr5gen&na}015e vieedhen eabscmmhoaﬂ tﬂqy byerall R3
or wherein is a substituted or unsubstituted 4

5,
mo®ty. &orzxm@pbemethe ﬁ@qeey]@@g,& tvad- k@no—plger&i;}gylh]éyl the basic nitrogen
iation of t

is t]eﬁ,]aé -ABURq PR angp%atge 8&0\%%% oi th% pfé?lfﬁﬂe rﬂ{égﬁ oy : t R3 10 ay be viewed

as #ﬁt%@@t%ﬁédtﬁiﬁ&ﬂhﬁ@ﬁﬁ%ﬁﬁﬂ%f conhftisflg arl Ami@B@s pdatit aittagen substltuent
variation of the ove enbodi nents and vari ati ons,

In b paxsiellac vetitionothetbasic gitsgen ebRs issantiegalby seppeaies fHom ﬂilf‘srmg
d._each 8|s i nde selected fromthe
atoﬁ’rtBJH‘@bﬁéfssa{ FPF?}f o'?y‘?%Y’%éo elggr“é?%(c 1-10) al kyl, CF3,
[019,§PnoTh@b£s‘icomtﬂa§91{ &5 melekydf R ah¥} optivakRy Be Ee}léctcd from the group
am nosul fonyl, al kyl sul fonyl, aryl sul fonyl,

corsisting ofia ptigiaty, senpindazyroy It@ugry NG rad@tmwy)alké{i WIBPIRS}Fg a

nltx{f])gélgrrlggr 2 %Eeé?%%]%ﬂ%? | k h rhg?c{;ilgr%}g/% tgrgll kQ’ W tlﬁllgf nitrogen
coxﬁ&ﬁfﬁ% rﬁ!&gtlés%ﬁér@ e rﬁfr@%ﬁh »caff fé@trhs%lltbﬁlk bakeedn @ddmon to basic
n

unsubst it ut ed. 0 anot her partl cul ar vari ation
nitogen brmtabm\genmﬁmﬁd mm engsionnd thairatkarilemds bags.isych as oxygen with

o S B B BRI LE ShE S ol PP
resRRBSH ﬁfe']ﬂlg-4%fctlve 51te.
[0150] In certain embodiments, Rj is said to be further substituted with one or more Rg
substituents. It is noted that at least one of the Rg substituents may comprise the basic
nitrogen atom capable of providing the interaction with the carboxylic acid side chain. In
this regard, Rg may optionally comprise a moiety selected from the group consisting of a
primary, secondary or tertiary amine, a heterocycloalkyl comprising a nitrogen ring atom, a
heteroaryl comprising a nitrogen ring atom, as well as other nitrogen containing moieties

where the nitrogen can act as a Lewis base.
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hal o, perhal o(C 1-10)al kyl, CF , cyano, nitro,

hydr oxy, al kyl, aryl, heteroaryl, am nosulfonyl,
wa@bdoglossBf onyl , aryl sul fonyl, heteroaryl sul f onpeT/US2004/042209

aryl oxy, heteroaryl oxy, arylal kyl, heteroaryl al kyl,

cycl oal kyl, heterocycl oal kyl, am no, thio, alkoxy,

[Olgq boPéiluCﬂ%Pé#&mﬁléE SO GE it HAd O g s QidBoraid@ to this variation
sul finyl group, each substituted or unsubstituted.

1nc[1ﬂ¢Al$it avow dighited to eNBaciNH(C: 5 hlbybdU€1-eatlspdls, peperaziagd
variati bltorsﬂgf t he present.

oIS gng PYEdnE AT ioRe B Forestnis BHERERHss RbERC pifbeen

1ncH1rél§ URR bl At 8ihiRa1E BORANb- éﬁﬁérﬁlﬁ{y@q flrﬁmﬂﬂlﬁl@ﬁﬁﬁl‘rohdm 1-y1, 3-
consi sting of furan, thi ene,” pyrrole, pyrazole,

amiroazet e [-yl, sﬁearaml—bmeded:mimﬂhyla&ﬂmocwslopfmtdzydl 3,

TR RS SRR DAL e
O g g L 1

amirpipeiidol- 1495 R—B+annmd>-8rm¢th§qlp1peadml- 1-yik 3-amgiphrchigioheki-hey], 3-amino-

pyri dopyri di_ne,.  qui nox pht hal azi ne nd .
cydpnentst i p Poiaa o | vt BepropianaberfP pbgituted.

[01{?%l %n éggurdqgra aﬁféﬁﬂ{rg’aﬂg%c%ng att lP?s(t) %ﬁ? e (gr?gﬁ%'s TRk ndiCken
ato@Dihat 18 Chprpledf 1(1@8acilﬁg exith edrborlylic acid side chain of an active site

hetero(C3-12)c cIoaIk |, aryl (Cl-1o)al kyl, het I
residus Hf Rgpro’rel(lcan 1 y W%rlé(l%)d the)baswymtroge% a%(;rg %%ﬂs part of a

B EEh e N I —
basi¢hisloptnlitesh i9h nithsgehs gt dbadf 6 Gateioyylohligl donhprisinggy nitrogen

ptlonally comprising O N(O, N S SO SO or a
ring amww hefereasyl FempHEng aﬁgroqe@ms]at%cor ding to each
[0]%25] Eré?l?e?y 1a?g;9 89 hrbg?h%g% Vd?ﬁllax?tg PR pr&%nﬁﬁ%ﬂioﬁoat least

SUC nmprises a-substitu

onSR d}ﬁﬁnéﬂy%&bﬁ@rﬁ bOWRIEP ﬁfplirﬁ:t iR gnatheravapintiomray Jeast one Ry is a
secondary or tertiary am ne, a heterocycl oal kyl

substitised & ungubstitited b@téwcwlﬁ@lkﬂtcampnawa aanmgeélrras& gfpm or a
Sul{;ﬁﬁ}%%d g’rl uﬁ% l?%tm%t é 8%?%@@ }\:llgln ahﬂilbdg%' rfng a cﬁ'ﬁggf:%t 3hother

paﬂ@i@ﬁ]aﬁ vildiioa 0/ Neaat 68 RbﬁtseleSted gpabihe gedup ddneiket oMYNH,, -NH(Cy.5
th a carboxylic acid side chain of an active site

alktybml\@(@a»s aliyk. piRstagine, umdamie, apdmyedingn, t he basic

[0 ﬁ oxi%inggg 3«?}]%@ t e?vébo rﬁ}érgg al%ci n&la%%)ﬁ@l%ﬁ% F]elected from
theVg%hI%étﬁﬁtmg Bﬁ3laﬁﬁh@~pfpehaﬁlgﬁm y@tpmﬁr@ﬁmmyﬁomma-yl 3-

primary, secondary or tertiary amne. In
amarvarételindrylai- ammo M@etbjelmp@rl@hntlrﬂgéﬂmnwb@e@- -y1, 3-

anunomé%l%ﬁcycliopegt- (l),rg grﬁnn%n{]e f&ﬁ%;l; q—ylky ammohexahydroazepm 1-y1,

—

3-amino-cyclohex-1-yl, piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-yl, R-3-
aminopiperidin-1-yl, R-3-amino-3-methylpiperidin-1-yl, 3-amino-cyclohex-1-yl, 3-amino-
cyclopent-1-yl, and 3-amino-pyrrolidin-1-yl, each substituted or unsubstituted.

[0155] In one particular variation, at least one of Q1 and Q2 is CO. In another variation

of the above compounds, Q1 and Q? are CO.
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heteroaryl. [0147] In one variation of each of the

enbodi nents of the present invention, R3 includes a
WwWh2®509338t r ogen that is capabl e of interacti ngP@i/uk2084/042209

carboxylic acid side chain of a residue in the DP-4

active site and thus contributes to the binding

of the conpound to DP-4. Based on co-crystal

J@L&%‘%‘?‘és obt ai ned by Applicants, the observed
[0156]t erTachoiher petindarvariagonyalsd presdng :m@enomm@gtdes g@mpom

whespinig it BEORGT rROPbHIOGIET RAGAH L BRIE: M B LABT TAHE By
Seleg%@{f?og@&gﬁfg@ angls{lg%gf variation that provides t he

ICc a side chain interaction is not
typically directly at %&Qed to the ring qnto whi ch

R3 is attached. is rBgard, t C nrarogen may

be vi ewed as subst tuef of t over §l | R/m)l ety.

For exanple, i Bwher e is —R

3-am no-piperidinyl-I-yl, the basic nitrogen is the
whede@m no group and not the nitrogen of the piperidine

rin Thus, may be viewed as a substituted

pi pgrlﬁ;& (Hé’rNR?g further conprising an am ne as a basic

n| tEogeR. s&lﬁt ituent. In a particular variation, the
asi Cc ni ?rogen of R3 is optionally separated fromthe
r| NB, Al independentp $eBciegd &totrache grbyp bensied@ng bfShydrogen, halo,

atons. [0149] The basic nitraogen atom
peﬂéﬁt)ﬁ%ma)aﬂvl,bémgm,eel@lgd PrBon (> oFitiEp B Sl éggp@éloalkyl,
I an e, .
R FERST AL B SMATE (€, (it

hetére{@f @migycloantptirbomd E:13)akydg ﬁnoctarbrglyht(ﬁ}m)a&s’l V\eiyl hggeroaryl,
ot her nitrogen contai ni ng moi eti es vvher e nitro Hfonv
hydseiry, kO 91PN BFIGRRBIONY [T ETOUR: £ OBR) WPt FEGRAUIons,

alk gﬁlltfc?ﬂﬁsglgr 1I %%telda\%\xltklﬂfc@gl” SO Qﬁﬁngp 3toupl Qﬁ{:h lsﬁl&étﬁuted or

ases okygen ic lone pairs,
unseBfatled; afd i nt eracting wt h a carboxylic aci d SI de
chain of a residue in the DP-4 active site.

cer Rai niseripdrpendsntly, spigcted dromy {15 LEORR) £ Stmg log rhydrogen

o

10)291@5‘113 hé@ﬁ)afﬁe(@%)‘ﬂllﬂylﬁ@gf 1@)@917%&@@ hﬂmﬁﬂﬁzﬁ»icwmwldcﬂgonyl (8

he interaction with the carboxylic acid side chain

ol tthiosarpesa (- 3)Pi§3’hz§§b’lolﬁﬁt‘1‘>f8ﬁ%[i |y dEQsp pikeRy. ﬂﬂﬁﬁéﬁ@ﬁﬂwﬂox&
1rm“?18| g%:utp? gar{)or%qug};orﬁ%, %ﬁﬁ’lﬁpulf‘o?l% 'aﬁ&lsﬂﬁ’oﬁ’}tl, &ylsulfonyl, heteroarylsulfonyl,

and sulfinyl group, each substituted or unsubstituted.

[0157] In another particular variation, the present invention provides compounds

wherein M is CR4 and where Ry is selected from the group consisting of

Va P e VN OIaW,

R18)u (R18 R1s)u (R18)u

wherein u is 0, 1, 2, 3, 4, or 5; and each Rjg is independently selected from the group

consisting of halo, perhalo(Cs-jp)alkyl, CFs, (Cy.10)alkyl, alkenyl, alkynyl, aryl, heteroaryl,
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primary, secondary or tertiary amne, a

het erocycl oal kyl conprising a nitrogen ring atom a
whedosnessy| conprising a nitrogen ring atom aRCTHEE1008642209

ot her nitrogen containing noieties where the nitrogen

can act as a Lew s base.[0151] Particul ar exanpl es of
amiABéfoh §5 X}‘kﬂlll@ul?@}ﬁﬂl C afylédli%ﬂﬁnshé%éiﬁ%%ﬁgnﬂo e'ﬁ'\lggﬁy, heteroaryloxy,

variation include, but are not linmted to : )
arylalkif, (h:t%oeayllamy),,cycmg]@yl-, Bettdeytlpalkyl, pinpey, dkioneyano, nitro, hydroxy,

I m dazol e, and ridine. dd tional ticular .
Ak o ORI SO Bolpie SEoUR B! HORF BB RO R &1 B seppdrted or
unsikivhibai ted to 3-ami no-pi peridinyl-1-yl,
-am nonet hyl -pyrrolidin-1-yl, 3- am noazetidin-1-yl,
[Olss]am IngreBamethdrylapiniper, rtlthrmslpryhdecﬁecanpmmdy wihereenM iS% and
- _am nonet I cycl %ent -

Wh%@gﬁﬂﬁwiﬁ]leéit G EORP EO%‘StP{lg ©f i nohexahydr oazepi n-

1-yl, 3amno cyloh -yl, p n-1-yl,

honopi per azi n- o-p? -1-yl, R 3-

am nopi peri di n- 15 yN, -am né- gperidin-1-yl,
3- am no-cycl ohex-1 - - am nocyc -yl, and

3-am no-pyrrolidin- 1y, each optionally further
substituted. [0152] In regard to a particular
wheraimi sat Doh,2, at 3] andshcloReisRedapendsnily @@ede@ fohxthp lgtcrU@g?@ﬁSlstmg of

R RTS8 S S lsuon.

alkﬂﬁlﬁ : 1s%ﬁehyhef h@t%fddrﬁbﬂlﬁfnyl’ ar yrgtoxgn, héﬁﬁ)abﬁﬁi;}ﬁ arylalkyl,
en atom forns part of a primafy, secondary o
hetaneanyiaakyﬂ eydloedkyl] hetervoydiealkylapindnd, dhiootyaroe nstrm\héfdroxy, alkoxy,

ounds, . t he basic en _ato a, nitro
carbOh P, Weter Soyel BRIEYT SEDwPT GBI o gah s ffinted or
a heteroaryl conprising a nitrogen ring atom
uns?%&%ﬁé&l n one variation of each of the enbodi nents of

SubdtituenteReaid Rgvent i on, at | east one R8 is a pri mary,
[ ariatio

secondary .or. tertiary a I n anot he
[01p%hst Irbp%quaq %ar@tlgg%%fttﬁ% DeRRIt gventiaty 5@?? fslﬁ’rgdldeg compounds
wh&@{)s ?&ydc b hydrog%ggﬁ'}%{ Dbtifer Phli bR R @ R 3N tofether to

tut ti‘tuted heteroaryl conprising a
formi 4 g el yet agothdromiation, peleasinot bERs pad Rs tud kalide, such as fluorine.

variation, at |l east one R8 is sel ect ed f m t he g
[0168hsi bt mgheafvanw of the-jngntepns fheyg IS PIONti C%n%ﬂ“y?gf yvg rein at
el REGER 160 R RRRL G R e ARS8 05 s

sel&!ﬂécﬁ%‘bmdlhé gﬂﬂptcbﬁmgmguﬁ (Canxiysloaltyl, d}ﬁte&a(ﬁmgnqzcmalkyl (Cs12)aryl,
reridiny

heterio{ Goalyli @ma)blcy’iélao%glgg%’g%@g il Pig %9135 Cdﬂﬂb]i"}’%:‘f’aryl and
hetgro?&-lzﬁ)%%io%’ﬁ%ach sXIBs’utlﬁed or unsubstituted.

[0161] In another particular variation of the above compounds, Rs and Re are hydrogen,
mis 1 or 2, and each Ry is independently selected from the group consisting of halo,
perhalo(Ci-ip)alkyl, CFs, cyano, nitro, hydroxy, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl

group, imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted.
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am nonet hyl cycl opent- 1-yl, 3-am nonet hyl cycl ohex-
1-yl, 3-am nohexahydroazepi n- 1-yl,
w@2@si93scycl ohex- | -yl , piperazin-1-yl, PCT/US2004/042209
honopi perazin-1-yl, 3-am no-pyrrolidin-l-yl, R 3-
am nopi peridin-1-yl, R-3-am no-3-nethylpiperidin-I-yl,
[01F23M NOre@yEl 6 ﬁ)@ﬁrduia‘x‘ lvariicAEoNheGiEdn@BR thete -1y brovaidd compounds
3-am no-pyrrolidin-1-yl, each substit uted or

whereintyet Ry aredeken[togassr to faymen pbstitutadl crungihstitntedfuseder bridged
| east one of QL and @ is CO In another variation of
nnghe above conpounds, QL and @ are CO Substituent M

(01631 561 Yt 2BBBENSArtiPBAL vAHlSE, tNGE iPhrbPled EBRPOIRE SHerein n is 1,
i nvention provides conpounds wherein Mis n| trogen. In

2 oyét arghidg drek Rpare thiydioigen. Insanothei varjativhj ms(tlmr 2R inkadeated from
thergiqhy TR IER hHeHE YO dEte- AT PO Eroup, imino
grdg%'," L ?F@oﬁ’ﬁ afty gﬂf—iﬂﬁcgoﬁﬁ‘lm‘i’d a E’lﬁfshﬁit&i & &sﬁ@@tﬁﬁt@&h 5,60r7

, thio,” cyano, C3-12) cycl oal kyl ,
melngteeado{n@; %dR);ayd:R@atederoganyl (Cl 10) al kyI het er oar yl

Lt It K L A L ——
R, (e gg ii?g Ianotﬁéry\Lazr af161 Bf @adve J&Yrg{ogﬁ& »n B 1KA¥ Yet another

aryl eteroary oXy, irnino group, carbonyl” group,
pamrulansmrieftmn)df theadtoyt soinpamylk, n &rly RouBf Bnyhd Rs are hydrogen; and R3

is s iR dir BPR Reissone bl eur UtRa, Peroideasicionbnd

R A E i B E SR

eac?brsilBQtuyteH@aluhsdb,su&qudl(Cl 10) aI kyl , heteroaryl

Cl-5)al kyl, hetero(C 8-12)bicycloaryl, carbonyl
[Ol(éﬂﬂ k%ccoy M&fh‘iﬁ‘ V@@‘itlo)?)oilt #b OVﬁhmPOWSePgSa Of 3 Rs and

Rﬁayqi;%égﬁengéxgge%h 1% i g@fefng%gfﬁ Rﬁ(yl 0 ?he' rérphﬁ“?o&fs%g of halo,
peral( S 14l ofomyl] alkéreil ediogaryy | CRy) dyany, Initratiydsisyl hetydoagl,cinyloxy,

each substituted or unsubstituted. [0157] In another
hetgEaFyloxH, Ko GaEINFhEIOMRCTHRQEOHP: SUHOBHLSTORP Ficbyiliingd sroup,

ea@oﬁB&#HQﬁo‘f"ﬂS&ﬁ)’sﬁmﬁd s CR4 and where R4 is selected

roup consisting of whereinuis 0, 1, 2, 3,
SuBstitdenbR~: and each R18 i s independently sel ect ed from

[0166] J rIr?gz?rticular variations of the above, there is provided compounds wherein two
Ry are taken together to form a substituted or unsubstituted fused ring. In another
particular variation, two Ry are taken together to form a substituted or unsubstituted
bridged ring.

[0167]  According to particular variations of the above compounds, two of T, U, V, W
and Y are taken together and substituted through available valencies to form a substituted
or unsubstituted ring fused or bridged to the ring formed by T U, V, W and Y.
Substituent R,:

[0168]  According to each of the above embodiments and variations, the present
invention provides compounds wherein R, is a substituted or unsubstituted (Cy-jp)alkyl. In

another variation, R is a substituted or unsubstituted (C;4)alkyl. In yet another variation,
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consi sting of halo, perhalo(C 1-10)al kyl, CF3,
(C1-10)al kyl, al kenyl, al kynyl, aryl,
whedosoessy| , am nosul fonyl, al kyl sul fonyl , aryl BCi/i82994/042209
het eroaryl sul fonyl, aryl oxy, heteroaryl oxy, arylal kyl,
het eroaryl al kyl, cycl oal kyl, heterocycl oal kyl, am no,
R, it V% whMEROY a@inképprobﬁﬂﬁ{gof()? ord z{f&ﬁ)éep?&@tﬁ(hﬂééﬁve@f Bdfd the ring
I'mne group, sulfonyl group and sul finyl group, each
to whidisY iig axtaeuecb wheresw Betatoms efithe lipk&gjrovidingdhe sapstation are
varlatl there is vi ded conpounds where
selegil o Gonsisind by et oF P LaSe e T iy
b the Lonting:of E by8ycloalkyl
hydﬁfﬁg%?gegéc@eff;r P %1%118 onsiiin 0 od, ARy, (€% 1b)8y yl,

ependent rom Che group consisting of
hetd?a(Ca 12 )opal ek i ( ﬁylxcm))dkyly heteiorG/1((; Glalktyd) @m;bblcycloaryl

al ken

hetap (S BTaRA %g@af (o @;ﬁﬁgyie atatbon (R Sfltonst (Crpatist,
Sulfﬁ{)}’\( k obﬁx?(lk#;lefrﬁ ZC}’ggﬁ’ﬁi 1’ %Weter%?ﬁ h{@o)y, fﬁll{‘dﬂy; aryloxy,

am no hio, cyano
hetdibéx? xymﬂ&frgx)alkyayk oxtjbonyl@t@qn yyangy ipo gravipn Slll@twljgfoup and
onyl group and sulfl roup, each substituted or

sulfifyd g %as%léwbstlﬁus‘%@wttﬁé %tl dand Rg [0159] In
[01@@1Ir or O\L}J Lot valik® R\mf;] s Seliddr i i ggﬂﬁ%ﬂs%ng*o?er €

conpoun ereln are hydrogen.

In yet anot her vari at}j 6ﬂ\ RS and R6 are a.(t(?n t oget her
to forma ring. t an@t her varpd atA | east one
of Rand R6 e a hal\de, [fuch d%/fluorkne. [[0160] In

anot her variation of g-HheH nvention, thegs=FB provided
conpounds wherein_at |east one of

Wh@'gi@lszfqm St OdordNRuyn Buis R @f & Rog élmg?%gna?,rrﬁrn@i@cieg from the group

con(s %é}gglcr%%,ﬁ}(a;cr p%%%fogc - %l]]ﬁﬁg%?l%()gﬁﬂ)a%%l &1, R R{C;-1p)alkyl,

(c3(196yc1é’anacs9v}yl ,hetbeé(erg,qg)eﬁcldaakﬁr ylaryl(@rolaﬂbﬂl cyreteweﬂrklyl (Ci-5)alkyl,
hetero 12) bi cyc] oal kyl, (C9-12 c] oar P 1
(Cghébwdp@yl hztﬁm(gyabtb@yc {aarylecaonyl{bse) ?ﬁ(% QHO%F‘DOHY (Cra)alkyl, aryl,

unsubs ut ed 0 a t a ri
hergiPRtihe BB E” alieRE bRl ERGRIBAL | It Xrdl | Grbi) group,
amBos@lfordN dalﬁﬂglhfdivyl i ﬁglsﬁlf@x@&ﬁ demidayylagiongl, exhdf suifmjzlhgoup, each
group consi sting

al o rhal o(C 1-1o0
subsijiautes ormnsml@ﬁtqﬁgd; ,a@c;l Ros 1§|1m£;i|pen®|nﬂ§ S pctecg}mgh%p grqypﬁonsmtmg of

hy%s%ﬁ?l;ﬁélﬁ%lﬂg?l ﬁ?@iyzugglr Yl bb |1 @ dF)g{'BfJ)alkyl hetero(Cs-iz)cycloalkyl,
aryf(?;ﬂ%é)@lkfvblh&éﬁbarﬁw -2hlkyl, (C@ﬁit@dyewawlaidwbgcsqmbiogalbmyl,,carbonyl

het erocycl oal , am no, al koxy, carbonyl
(Ci3)alkyl, th1ocarbony1 (C1 3)alkyl, aryl heteroalyl hydroxy, alkoxy, aryloxy, heteroaryloxy,

imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.

[0170] In yet another variation, R, is selected from the group consisting of

ﬁ@ ﬁC> _N/%/—Q

F‘18)t (F‘18)t F%18

wherein t is 0, 1, 2, 3, 4, or 5; and each Rys is independently selected from the group
consisting of halo, perhalo(Ci-19)alkyl, CFs, (Ci-10)alkyl, alkenyl, alkynyl, aryl, heteroaryl,
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group, imno group, sulfonyl group and sul finyl group,

each substituted or unsubstituted.[0162] In regard to
w@200si0e3Bar vari ati ons of the invention, therePCBHUS2004/042209

provi ded conpounds wherein two R7 are taken together

to forma substituted or unsubstituted fused or

amifb @GR, F AIRGsulk QB3 hrylshisRYl, anMdrbAK1sREAYIC Wrdbxy, heteroaryloxy,

variation, there’is provided conpounds wherein nis 1,
arylalkyt, h8tercarglalRsl, apcloikyls bethyodydgaliyl, minm shipegyano, nitro, hydroxy,
variation, nis .1l or 2; Is selected.fromthe group.
alkigneiboRRg . Tifngroud; slpyy edyp o St aRlet SrlgbBitoted or
y! group, imno group, sulfonyl group and
unsg%rﬁ?@gyl group, and a substituted or unsubstituted 4,

[0131] 6 Partidulamexaenpid of DRP-TVainditRoanakcRdimgtolthel pregen invention
i [0164L In one particular variation of the above
inclydes st A0t Bt are hydrogen and R7 i's 2-cyano. In

an oi-g@bh}gcﬁ{)-'2?4—Hl%ﬁo—%t4-Hi'ﬂgdl%_bﬁﬂf)gﬁﬁﬁﬁmﬁnﬁmefh}ﬂﬁbélzoﬁi&ile;
yet  another particular variation of the above
C ONPOEHItEoro+43-insthl-2,2-dox 33,4 Rlilkaywio-RE-pyrenidyrt i odmethylbnd
R3 is selected fromthe group consisting of
bengemiriley cycl oal kyl , hetero(C 3-12) cycl oal kyl ,

ary___ |_ .._t_ oL 18 _/\_ |_ T AL ST
B AP AR -t o pvrimidio-
ylnRas} -berrohittilet ed or unsubstituted. [0165] According to
particul ar variatign of_ the above conpoynds, is.1, .2
br 311645 AmainRepigerimg R bty -adudiesen - by dro-H-pyrimidin-1-

i ) 4. selected fromthe group consisting of
ylmr?g‘glgfgg%r%ﬁ%%fQ"al kyl, al kenyl, al kynyl, CF3, cyano,

ni t 2q6-[ByAkhinoypipdretien odl-R 4 -diexy-B gxdihydret28t-pprimidint ;ylmethyl }-
al koxy, carbonyl group, imno group, sulfonyl group
bengagitlgl fi nyl group, each substituted or unsubstituted.

Subst ityent . R - i At L onsrof 1L her.
Subaet bl apstioikag variels syt an

pyridisen 1 tydaethhBrbdngodiotien a substituted or unsubstituted
fused ring. I n another particular variation,.

ar oG AAToBe R 1B1-H SR oS EsY L UH-parighdine 3 4-dlone;
par bed R e PR L o b R 33 ong
T, B3 AM¥nspofidas-a -yl RkeD-btage SHworedbenslib3-ethyil dd-pyrimidine-
t hrough avail abl e val encies to forma substituted
2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-y1]-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,4-
dione;
2-{6-[Azepan-3(+)-ylamino]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile (14);
2-{6-[3(+)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
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or unsubstituted ring fused or bridged to the ring
formed by T U, V,Wand Y. Substituent R: [0168]
WaAe@snel3By t o each of the above enbodi nents anBPICT/US2004/042209
vari ations, the present invention provi des conmpounds
wherein R2 is a substituted or unsubstituted
( Clo Je lAnyiho-ettiy1 ARAb NSt AD| il Adihly8roH-pyrimidin-1-
subs%?txut ed or lJ{},nsubsjtji t ut ed’4?%kl)?%3él ky?. In 3%’{
yimetgi Heanzositilat i on, R2 is -Y-Z wherein Y a linker

proyiding 1, 2.or. t par atji on hetween t.he

Pl g (BBt bt R e e SN Ch S iR E2E-
pyrhj]ﬁhﬂs_q_ onldingzbhgiseparation are selected fromthe

group consisting of carbon, oxygen, nitrogen, and

sul 246:[3ahding-piperidioh] ed b A-(dcysel-eatzgh-ZX,4-dimxpted-diydro-2H-

consi sting of (Cl-lo)alkyl, (C3-12)cycloal kyl,
PYfH%{dé}-i(Yéng‘hX )‘Wé%ﬁﬂlw . aryl (C 1-10) al kyl |

het rQahy, 1= : |_ - _. ) _ OH-

g e e R e e et e
pyr{fiitii3 )] afliythyl }shenfomigrle;( C1- 3) al kyl , sul fi nyl

(Cl-3)alkyl, imno, (C1-3 |, am.po,. aryl, .

het &iloAfyHo nﬁﬁ&?%%@*}'?é’ilk%‘zw}%?w ,ZOh@ﬂ)_éPstBYWo%&lPXO-?’A-
- t}%@é_ .0F0Up, cyano, inino group,
dlh?%‘{é’%@’“g’?%‘ﬁ%ygnmﬁﬁgﬂ i n{)/?l&g?’oﬂp, gach subst i tgt edpor

uns R4 t[BtAmam-pipeddf]1-y1h2 yledioan 8t (Hepyrazat-i gtl ibenzyl R2,4dhydro-

selected fromthe group. consisting of wherein Ais S,
2Heygimifyn- ryingethyd }-oRdzongeiley, R23 is i ndependent |y

| . . i 1 ~ |_ ) :
oot 30 R 200 R G- A B3 o2
py{rEIdin-0)yainkthly] }-§@3ediR)leycl oal kyl , hetero(C

SN SO DU P —

- 12) bi r ro L&1-3)al kyl, thiocarbonyl
P’"%IE%‘%?Qﬁéé{hgﬁgwfiph&%e?g{}%g?&ﬁé hydr oxy, al koxy,
ar y Boxy[3- Asilie)-pipendiaxyyl]-3n agags-bexryl )e216-bidoxol-3,§ddhyro-2H-
am nosul fonyl, al kyl sul fonyl, arylsul fonyl,

pytiraidin-d ety resnzpic agidamethikesisil ~ gr oup, each
subgt,i tut ed. J t it ut ed; LS elfsieps %ﬂﬂd- ~
sel éb{t4é _‘gg%%'?]#gﬁ%}i?gld%ﬁ% bggqygx?{f- ﬁ%‘ﬁﬂ)’%\?ﬁr ogen’,g_ k32
pyi@idia oflethyLOdaizkilacidam no, (Q cCal kyl,
(C3-12)cycl oal kyl, hetero(C 3-12)cycl oal kyl, arﬁl (C ...
1- 10)[3tA n’o—mg@rg}l@érxl]-1(3@13-@-5;(}{94)—’ -fluoro-benzyl)-1H-pyrimidine-2,4-
di &1(:_9- 12) bi cycl oaryl, hetero(C 8-12)bicycl oaryl,
1008 bonyl (C1-3)alkyl, thiocarbonyl (Ci-3)alkyl, aryl,

het er@ayRk)-Aias-pipéridial koRys-claoi-Didiodres grdiaydrd-QKypyrimidin-
I m no group, carbonyl group, am nosulfonyl,
1-yampipyHdbemaeniftilear yl sul fonyl, het eroaryl sul fonyl, and

sul &I Bk A QUB.piSae- T YRS LS YA 9nRko- BEFADSS Wdetly? 9B pyrimidine-
2.,4-dione;
6-[3 (R)-Amino-piperidin-1-y1}-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
(R)-2-((6~(3-amino-3-methylpiperidin-1-y1)-3-methyl-2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)methyl)-4-fluorobenzonitrile; and
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[0170] In yet another variation, R2 is selected from
the group consisting of whereint is O, 1, 2, 3, 4, or

WG 200sne538ach RL is independently sel ected fronP@Es2004/042209
group consisting of halo, perhalo(C 1-10)al kyl, CF3,
(C1-10)al kyl , al kenyl, al kynyl, aryl,

RZ{Z@BQS‘r&leF_lSrﬁ){@lg%;cth IQﬁY-IF»Jmé%hj{ﬂYi,Mcfx@nihﬂdi}@fd)ld—aﬂl-ﬂy@ﬂ)ﬂﬂin—1—

roar aryl oxy,” heteroaryl oxy, arylalkyl,
ylm?ﬁylpndaroyé-bbmmtﬂm/c:qogl kyl, heterocycl oal kyl, am no,

I 0, cyano, nitro, roxy, .. al kox carbanyl qgrou .
[0172hi nBagiculss PX%P%%Piésrlg’d%hlaﬁa“@ﬁ%/?fﬁ%to &%ﬁ%ﬂﬁl&%ﬁﬂtwn
furtlzegg%%l}cfeyt ed or unsubstituted. [0171] Particul ar

_ €s of DPP-1V inhibitors according to the present

' n‘Qe{fH—[?KQR)—iAmhuq;q;eriidﬁﬁ-1ta]e?)-methﬁl—imi-diedoﬁgﬁl-dihydro-ZH-pyrimidin—

2-(6-Cnl oro-2, 4-di oxo-3 , 4-di hydro-2H- pyri m di n-
1-ylmettyhlebenzppitlehzoni tri | e;

2- (67 - 3- et , i . . s

B e N
ylm@%{zl&ﬁaheh;golﬁiﬂzlél_}f- pi per |dd| n- 1- y: ] - 3-net hyl - 2, 4- di oxo- 3

, 4= di hydro~2Hpyrimdin- 1- y|nethyl }-

2;1{2-_@H[%RMW&W@Wﬁfu-4,4%1$§%§éfqaéy£§-%ﬁﬁ$rﬁﬁz@'n§1—

A4-di ro: 20 pyrimdin- 1- ylnmethyl }-b itrile;
ylmgthyﬂ&%%(}l}_l\ﬂ:ﬁﬁ,o_ pi peridin- 1- zl ]rr?z, Z d% oxg?gonl e

) 4'21{t%lgﬂm—jpﬁfﬁr@yﬁibéﬂcﬁhn=y1]l=5-)¢hm3<b—Byhet}1yl-hérdz'@m—$,#+di113{dro-2H-

2-{6-[ 3- Ani no- pi per i di n-1-yi ] - 5-chl or o- 3- net hyl - 2, 4- di
pyrioxdin3] -#lnekithyldhbenzangyile: mi di n- 1- yl net hyl

}-b itrile:.. 6-F3-Amn ' . s .

1- (é[%a{}%l%oﬁ%‘?ﬁl&l%—%—rﬁ%}mépﬁélb%h%%%gﬁ : midine-2,4-dione;

6- [@tﬂlic?n&nﬂa@piF)eﬂaim1-9L1141L(]z=iodo-benzy1)-1H-pyrinndine-2,4-dione;

1-(2-i odo- benzy| )-‘I.H-ipyri m di ne- 2, 4- di one;

6- [BIREndmppRipetiin: -1].]31qu:bromo-5—ﬂuoro-benzy1)—3-methyl-1H—

1-.(,2- -5-fluoro-b [)-3-nmethyl- 1H i m di ne-
porbl SRR {5 Ao per o e Hyrimdine

613 éR)_(RnﬁﬁtL-si%@ri&nf-1-ynnoezb@im@ﬂaemanym-3-methy1-1H-

il—l— pyrim di ne-" 2, 4-.d| one;
pyrBridBeAhddoenet per i din-1-yl]-1-(2-chl oro-4-fl uoro-benzyl
) Bé-T?El{yjkﬁllirlflé-B%%lﬂ 1ngi—r31/ﬁ—'1-(2-chloro—4-ﬂuoro-benzyl)-3-methy1—lH-
pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3 -methyl-1H-pyrimidine-2,4-
dione;
2-{6-[3(R)-Amino-piperidin-1 -y1]-3-(3-cyano-benzyl)-2,4-dioxo-3 ,/4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile; |
2-{6-[3(R)-Amino-piperidin-1 -y1]-3-(2-cyano-benzyl)-2,4-dioxo-3 ,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl] -3~(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2—[6-(3-Amino-piperidin-l-yl)-3—(1H-benzoimidazol—2-y1methy1)—2,4—dioxo-3,4-
dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile
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2, 4-di one;
6-[ 3- Am no-pi peridin-1-yl]-1-(2-brono-benzyl)-3-net hyl

WO kdd5093381 di ne- 2, 4- di one; PCT/US2004/042209
2-{6-[ Azepan- 3() -yl am no] - 3- net hyl - 2, 4- di oxo- 3, 4-di hyd
ro-2Hpyrimdin-lylmethyl} -benzonitrile (14); 2-{

6- [ 3({)hs AR PAnAAS Pieridib- LLlyi] 234—(117&6)’3 (Rprafhloxg=Benzyl)-3,4-
dr o- 2|—|-]gyr|md| n- 1- yl met hyl ? benzonltrl?,
dlfwd{@fdzxynmlw@- lm}qtlasﬂihgt)zomtetehyl 2, 4- di oxo- 3, 4- di hydr

0: 25 U AL M IRy PO HL bt ety 5 i
2H'—1§5>Eﬁrna1n41?lxﬁéfcﬂm b%h'@d&ﬁﬂrﬂ@ di n- 1-yl met hyl

benzoni

2-{ 6-[p ERMTWQOmlmldﬂIﬁﬂﬂ’l]l"}fﬂ “yaoftengylad - diereplo-dikydrodH-
OX 3 aﬂmhyﬁdélopﬁg{?y 5! mbgmrt]r_ﬂel yl met hyl
. OXO @3[3@&) Aﬁnﬁb—@nghﬂirPIJyg% 2-Sydaf-HeMANN2 Bedigyd-3 62diflydto-2H-

4-di hydr o- ZHpyri m di n-
Pmmlnﬁtﬁme}hybbhmmq acid mthyl ester;

[3 ger Ir1 in-1 -yl]yii 22 cyaSll -benzy 58 6%81)?02 9 6- (%hy(.!ho 2H-
47 B grps
r g{élthg, yl met hyl ] - benzonitril e;
Pylgf}]%%{?[l%d n%]rtg%ﬂng%clrh&ic% | -yl]-2,4-di oxo- 3-(4-pyrazol -1
- y| 6HB Ry A -pipdiitinell-g]- m%py(ﬂrmompfﬁ-ﬂuoro—benzyl) 1H-pyrimidine-
‘é yl met yI }-benzonitrile;
2 dl{’BG[% Ami no- pi peri din-1-yl]-2, 4-di oxo-3- (3-pyrrol -1 -
yl - beBzyRy-AnfladlpipsHan- lz\ﬂmfitlh@h?l D 4-dho¥d-TRLAMYdro-2H-pyrimidin-

}-benzonitrile
—}Gmkﬁlqum-ﬂuemkhmzmdtrﬂel yI] 3- (2-cyano- benzyl ) -2, 6-di ox

[0]?7:35],1 nélg iaxgx%ltﬁér?qw o e Eg—.‘,s%ﬁpw(qnltlpg provides the compounds in the
R A EMLABPS | 3 (7 o bron) 2 0
[0E®l] d rietdtyanotst embodiment, the present invention provides the compounds
Prevedn 8 KT BB PO R IE Pl FODRIRERL BB pibtegt ivention
pr&ﬁc’ié@ 'the compounds as a single stereoisomer.

[0175] In yet another embodiment, the present invention provides pharmaceutical
compositions comprising the compound as an active ingredient. In yet another variation,
the present invention provides pharmaceutical compositions wherein the composition is a
solid formulation adapted for oral administration. In yet another particular variation, the
present invention provides pharmaceutical composition wherein the composition is a
tablet. In another particular variation, the present invention provides the pharmaceutical
composition wherein the composition is a liquid formulation adapted for oral
administration. In yet another particular variation, the present invention provides
pharmaceutical composition wherein the composition is a liquid formulation adapted for
parenteral administration.

[0176] In yet another particular variation, the present invention provides the

pharmaceutical composition comprising the compound of the invention wherein the
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6-[ 3- Ami no-pi peridin-1-yl]-Il,3-bis-(2-brono-5-fluoro-b
enzyl) -1 H pyrimdine-2,4- dione; 2-{

W@2030%81Am no- pi peridin- 1-yl]-5-chloro-2, 4- dPORUSB04/042209
, 4-di hydro-2H pyri mdin- 1-yl nmet hyl }-benzonitrile ;
6-[3 (R -Amno-piperidin-l-yl]-1-(2,5-J

con%éi{alg%lﬁ% Q&B@ﬁl £bf 2l Mtioh \5'51 RYSuEs bl frémind .g%%;consisting of

oraﬂfe)pal‘&litdﬂﬂl}p irpedpedioneltyy !ir]tralvelﬁcﬁlslyh ilmnam&zﬁly,] frarfsdenmaadlyb e
)-3-nethyl -1 Hoyri m di ne-

zyl
sub@lmaiLY( ogamsSakrho resraih/ngr%ﬁbaeqaﬂw lﬁtrﬁna}sﬁl}m Srpeamallys Vi
inh gxo Sglfln& hgt%oggl}(lﬂlg]o\g% é:%lzdglllllv‘terlyi(fog;example by catheter or stent),
sub@ﬂt‘aﬁe&u@ (ﬁﬁpﬁhdiﬂ 1pj maﬁmﬁtmaﬂy,xahmiﬁfa{hmnylyl 2, 4-di oxo
-3, 4-di hydro-2H pyrim di n-1yl neth
[0177F | ubmramoﬁ@n zmhpg injeng thg presezy lrwgng%mp&de%i kihspegpriging a

corpmulnﬂgf Itllp &é?ﬁlj:tagfn%er%?o%oa{n% sqcrucﬁo}lmhlgfl %&%Bhsé ShE (ﬂtrh@r@ forms of

1nf8rn{a@ib£1 3R edNrBiNae Igtd%@i’doﬂélﬁuﬂg ofl ihdidatiret ddikeade dtamdi fox whith the
hydro-2Hpyrimdin- 1 ]%/Irrethl} benzonitrile;

corﬁp({lﬁld[1$3(0Ft)€~adm1mStqn¢qoemr%Henn ormptamiog theyqomponnd; degies, 4

1nf%mta§%/>dr Od iﬁ{lﬁ% rolrsllrsnﬁg%q?@:né lhg%ttlg %jim% %&gﬂg g&tnéblkn%?. 1fi ailother
embédlﬁlieﬁty @fe%r@ﬂéhpﬂlrvbﬁﬁcﬂi Provilies the Rttt cohpliesrzae bbllhpblﬁld m a
- Am no- pi peridin-1-yl]-5-chl oro- 3-net hyl -
mulmplod«zseifpm:ndl hydr o- 2Hpyri m di n- 1-yl et hyl
onitrile

[ERTTEN {E R———————

cor? §§n aéo B&Lﬁﬂ ; offind §resent 1nvent10n and packaging materials. In another
peridin-1-yl]-1-(2-iodo-benzyl)-IH pyrimd
vamatﬂmzmé -pdckalg&xg Iﬁatpﬁal(da)npbmbmcmtq;mn far pusing the compound. In yet
-yl ]-1-(2-brono-5-fl uor.o-

ancltpﬁwapﬁg%q rtllée 1n§entkpncﬁr8¥|1ges f g a%t% ot3 manm%acté(re wherein the container

00141@1360‘@15\%‘1 Hag(ief.?l:n oﬁf: Ere %ﬂo}é InefnBerS O @eCsrbug taRisBinpena Wspase

state for Wthh the compound is to be administered, storage information, dosing

information and/or instructions regarding how to administer the composition.

[0179] In another variation, the present invention provides the article of manufacture
wherein the article of manufacture comprises the compound in a multiple dose form.
[0180] In another embodiment, the present invention provides a method of inhibiting
DPP-IV comprising contacting DPP-IV with a compound according to the present
invention.

[0181] In another embodiment, the present invention provides a method of inhibiting
DPP-IV comprising causing a compound according to the present invention to be present
in a subject in order to inhibit DPP-IV in vivo.

[0182] In another embodiment, the present invention provides a method of inhibiting
DPP-IV comprising: administering a first compound to a subject that is converted in vivo
to a second compound wherein the second compound inhibits DPP-IV in vivo, the second

compound being a compound of the present invention.
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2,4-dione; 6-[3
(R) - Am no-pi peridin-1-yl]-1-(2-chloro-4-fluoro-benzyl)
WO 3005094391 - | Hoyri m di ne- 2, 4-dione; 6-[3 PCT/US2004/042209
(R) - Ami no-pi peridin-1-yl]-I-(2-brono-benzyl)-3-nethyl -
| H pyrimdine-2,4- dione; 2-{6-[3(R)-Am no-pi _
(o183 di adotiérlentbddBnEt ARE PREBAMhentioft pIVINQ tRerdpdHiid ¥iiRod
-2Hpyri m din- 1-yl methyl “}-benzonitril e;
co@pfiging3(dR)inistering apiopgpounld acdordihg to3th¢ Prosgrriovdntion yo ) sihject.
[Ofg4gggixgﬁ$qtﬁ§rﬁelé{y0%h?}@%{| t%% %GTQM@%EBX ng)e;tlgégl a method of treating a
s aRgd By e feXpan PRz bl L Ot oSl anr

syipfofrolGyAifithodisegse stath, thel mythpd Sorfipriibihe cersing dangioudd wf the
nmet hyl ) -2, 4-gli oxo0- 3, 4- di hydro-2H pyrimdin- .
pref@%q 1wéqn|tp9p ]to e present in a subject in a therapeutically effective amount for the

;i itrile2-{6-[3(R)-Am no-piperidin-I-yl]-2,4-diox
dlsg?%gﬁgpyrazol I -yl -benzyl)-3, 4- di hydr o- 2H pyri m di n-
[0185Y | mEh hydthere@ittdithént] the present invention provides a method of treating

2-{6-[3(R) - Am no-pi peridin-1|-yl]-2,4-di oxo-3-(3-pyrrol
canqer {f) a priieatimnesd thegeafy eprpprismy aslministeging tq s3if patiensa

g SERHEHS ot of  epmgoyns acsarding o e presept mventon
[0183] 6- i biysihi@-eaktireAtdihe present invention provides a method of treating a
_1-yl met hyl ] -t hi ophene-3-carbonitrile,

disgaseswifese te-dagenseols pypsdrardyne-H dighgtes- ( 2- cyano- benzyl ) - 2,

I 0%0- 3. 6-d] £ O- rimdi.n-_ 1-yl methyl} -benzojc..
[01;%;7? d )rfrne P%%}Fereegl%r%)r 1men2t,|_{%¥ .presen 1nven%iox prov1cllqé§ a.} met%og &P {reatlng
au@ithAruhS (SdrdbrE steh pé, AL héti iinitedytb] rhduhadtotd aftaitke peotladis 2and

6- di oxo- 3, 6-di hydi O 2Hpyri m din- 1-ylnmethyl} -benzoic
mudidply scleropB(iRp-paHeHdn pe prgph campfiging administering to said patient a
the%ap%ilglf%ﬁ(ee%fegﬁge@mgﬁr{tlo%l grcgﬁlkﬁgl?nz@/ Ac)cérldlfhgo W thd] ppelsgn‘% invention.
[0%8%6;] (hg&&)agétﬁef‘ @medéiﬁfelhg it predéhd mIeARinPrbvideda Hiefhod-o? treating

- di hydr o- pyrim dinl -
candenwhpngl the danceiiseatedoig gelomgctal prestate, breast, thyroid, skin, lung, or head
and neck. '
[0189] In another embodiment, the present invention provides a method of treating a
condition characterized by inadequate lymphocyte or hemapoietic cell activation or
concentration in a patient in need thereof, comprising administering to said patient a
therapeutically effective amount of a compound according to the present invention.
[0190] In another embodiment, the present invention provides a method of treating HIV
infection in a patient in need thereof, comprising administering to said patient a
therapeutically effective amount of a compound according to the present invention.
[0191] In yet another embodiment, the present invention provides a method of treating
a condition characterized by inadequate lymphocyte or hemapoietic cell activation or

concentration in a patient in need thereof, wherein the condition is a side effect of

chemotherapy or radiation therapy.
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[0173] In another enbodi ment, the present invention
provi des the conpounds in the formof a

w@b@soesseut i cal |y acceptable salt. [0174] |n yRECT/US2004/042209
anot her enbodi nent, the present invention provides the
conmpounds present in a mxture of stereoisoners. In

(0198t aRgkhalontirea®olRint, thbfreRit HBRhtibMpRIIdesa nisthyd Effigeating
the corrpounds as a single stereoisoner. [0175] In yet

a comdtonerhamnteddédesninadedvetedympboayts eniemapgietis con pefegtion or

phar maceutical co itions,co ising.the c
conBRBpn bt PRI H BRE Doy PSSR epngup B SRBE YRSy
faﬂ%esent i nvention provides pharmaceutical conpositions

erein the conposition is a solid fornulation adapted
[0193Ir cihalet ahthariesthodinmean, thé pregett imventipe prayidesiagn¢thed of treating

NI e v
conPertPRlofiin a g&i@ﬁ‘ g'fellfk%ﬁ tRabsf GULRIn HRCbAditiONis 4 RSUIPHESBHHe

I'nvention provides the pharnmaceutical conposition
mattbwrdisondérhe conposition is a liquid fornul ation

adapted for oral adm nistration. |ln yet, another )
[01BAF 1 | Ensmathey ipadimst. theeressnt UBARTTUIPE A ISR Qfdigating a
l ki - b deki tBmb 182 PRSI Ade@hdrSof,
coni GG EHFA pf ARARI ORI G s BATRR AécahdrSo
con@sHBinY sdohiatsteding td Odid Ghtidsit ayidrageuatiibyr effertivé embant of a compound
variation, the _present invention provides the
accpttbipgriache Preset IRGAPORI ti on conpri sing the compound of
I pvent i ' I:1] | t Q¢
(01936 PSP e ol BERERER, by Aioh DrEaR slonS fo
pro@e¢isk 8 pyAghidih-didn@! IfYhe foaument eral Iy, intraperitoneally,
i ntravenously, intraarterialby, transdermal |y,
sublingually, intramuscularly, rectally,

transbuccal |y, intranased{ i posomal Iy, via

i nhal ation, vaginally, int¥aocgularly, via |ocal

delivery (for exanple by cathepler or stent),
osall'y

subcut aneousl y, intraadi , Mantraarticularly, and

intrathecally. [0177] In another enbodi nent, the

present invention provides a Rixt conprising a conmpound

of the present invention and instructions which
wheRipri se one or nore forns of information sel ected

fromthe group consisting of indicating a disease

st aMeisthor GRuch the conmpound is to be admi ni stered,

stora 1.nf or mat j t : '

B e R
(CAFRYAoAKSE, (¢S)cHEBBRYING; -5)bIkyR holeRCs.12)cycloalkyl(Ci-s)alkyl,
hetero(Cs-12)cycloalkyl, aryl(C;-1o)alkyl, heteroaryl(Ci-s)alkyl, (Co.ia)bicycloaryl,

hetero(Ca.12)bicycloaryl, hetero(Cy.12)bicycloaryl(Cy-s)alkyl, carbonyl (Cy3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (C;.3)alkyl, imino (Cj.3)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group,
sulfonyl group and sulfinyl group, each substituted or unsubstituted;

R; is selected from the group consisting of perhalo(C-1o)alkyl, amino, (Ci-109)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl
(C1.3)alkyl, thiocarbonyl (C.3)alkyl, sulfonyl (C1.3)alkyl, sulfinyl (C;.3)alkyl, imino (C;.
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enbodi nent, the present invention provides the kit
that conprises the conpound in a nultiple dose form

wQ 0389538Nn anot her enbodi nent, the present i nvRCIL/UV04/042209
provi des an article of manufacture conprising a
conpound of the present invention, and packagi ng

5)alket, @y iidks; alkoky2BOIXST hat@oh@ldx9Ncarbbifyl BARIHAHHIAG group, sulfonyl
mat eri al “conprisés a container for housing the

grogp npd swidinyl groypteaginstbiyéiutadarivasibstifutech@nd avebstitwed or

oV.i th rti cl e, of .manufacture wherein the
un%%ﬁtl‘t}:{%ﬁé’r 4c§n@?ri is%lgmgerlegﬁ’éllg; i ndi cating one or nore

e Re iShyrirodei®r i QURtEIGRsH Md H8uPEoiiding @8R 0SpRh AL p)alkyl,
whi ch the conmpound is to be admni stered, storage

aminof oyamat thim (Caanilkyl, cyelandkpii hetaroeyetiiadicyl; anghalkyt heermsrylalkyl,
ardi ng how adm ni st.er the i.tion. 79 n ..
ors b Ao GG S Lk BH iRt e pitivA G eyl Suitingl
ol e " .
O B e L oAy PR S S By resbogaL growe,
imihorgnouy, 618Gyl rovanod kdfinghgroup, reactt subtshimtequk @smmgbstituted;
i nvention provides a_nmethod of inhihitin P-LV . .
conbrit 8RBTy 1ng SBRRLITY SR oS RebHPoLp A BEding Rgrhich L
is AR WBERRP e ot bt Bk TP AEDn ar sefectsd from the
groupleohsistinpgofloRfbohVoxgygepmisogen, emlisilfug; andconpound

according to the present inventjop to_b resent jin a

sub?%‘é§e]i%ﬁea £rgBF thE groug OB PR (DAY ¢ s.-nm%@iﬁkylpn
he . ,~t ; Avent :

ot Do R Tl BB RGO AU ACRI MRS,

hetarof C_gibicyiqoyinchrbanyh (Gubglievit thidvatbong!l €& n)edinyt exilfonyl (Cy.3)alkyl,
vivo to a second conpound wherejn the second conpound
sulfigp G plybpmying ﬁ@-ﬁrfra%%,, angigg, %Bﬁeﬂ@aﬁp@@ﬁ%m @#Qﬁﬁy,&ryloxy,
h S i [ r
ne G o SRR MU, oL 888 e R

sulfirylhgdus, @agh subistigtedadmnmutstienéd)g a conpound accor di ng
to the present invention tqQ a subject. [0184] In
anothfehrogssp seRpEHRg thesiens O8sent i nvention provi des a
met hod of,. [ ' t whi ch DPP-1V
possesse§ngéﬁgépﬁgl?ﬁ%#ﬁggﬁ?Pﬁﬁg eggg% t he pat hol ogy
and/ or synptonol ogy of the diisease state, the nethod
conpri sing causing a cofrpoun of the present invention
to be present in a subjeviAn>9,therapeutically

ef fective amount for théé¢L\\//u\\ A

(o) N Hal
L

wherein Hal is halogen;

with a compound of the formula B
X—1—1G B
wherein LG is a leaving group;
L is a linker providing 1, 2 or 3 atom separation between X and the

ring to which L is attached, wherein the atoms of the linker providing the
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di sease state. [0185] In another enbodi nent, the
present invention provides a nmethod of treating cancer
WO p008/0g38i ent i n need thereof, conprising adm PCHUS20041G#2209
to said patient a therapeutically effective anount of
a conmpound according to the present invention. [0186]
I N anot g, RRBR did RMcrediifEn HeGR6HY cdiiBRE bPParB6 vk §gsh,
a method of treating a di sease where the disease is
type | onumggmzmdsmﬁmbskbs [0187] In anot her

enbodi nent , rese i nventi on rOV|d od of
treating aut o ‘?}‘éCtB‘ﬁ’B]in&E‘? §r°§B€ﬂ $Yn ﬁch é‘{ﬁh t ed
to, rheumdt oob185k hdbd(C LR 3&1@&1@1 A, muiamypllﬁgeroaryucl—

sclerosis1n a pati ent i n née her eof conpri si

admi ni st alkyl (€Q1z}in¢3«tha5§ﬂ4 Imtﬂro@ﬂ@bmplewtyil c:aﬂ:lopyl (Cis)alkyl,

or coont | DHIBHSTSh CIpORBI PR AL R0 h AL AR, imino (C1

t he pre a
é/i Qﬁﬁﬁﬁca Mé?gérg?gl%&oﬁ? gu'tyicfx% hdi@laryloxy,

cancer cer tr i's colo

prost at ealkbm;dazﬂkynyﬂ roprboing, gretp, yana) iminoggrotys adlfamd group and

neck. [0189] In another e[rbogl ment, the present

i nvent i offLHRY\greNRs each-wbsigBtedor Ppbstiieds conditi on

charact efhgedohiibRARERAL o bXTRBOE Kb eandf@rzﬁ@faﬁma%
cell actrvation or concentration in a atl ent 1 n need

t hereof, conprising adm ni terl ng to said patient a

therapeutlcally ef f ectu ve nDunt of a conpound

according to the presenty’invgntion. [0190] In another
enbodi nent, the presen nve t|on pTOV|des a net hod of
treating H vV |nfect|om sent in need thereof,

conpri sing adn1n|ster|ng tr ald patient a

therapeutically effective aﬁQunt of a conmpound

according to the present invention. [0191] In yet

anot her @Pbeentaging the ernpauad of formule th&ha m%m%@f gormula D
met hod of treating aégondl(ﬁgn charggterized by

i nadequat e | ynphocyt poi eti ccell activation

or concentrat '\xﬁl%relﬁ]L% ﬁ%tl{aqm& élngBeed t hereof, wherein

the condition side e chenntherapy or

radi at i 0ﬂndéi%ﬁ&&io{1@§tﬂﬂc}1eﬂtﬁo y&iduas acbriposnbelithetormula E;
the present invention prov%des a nmethod of treating a
condi tion characterized by|inadequate |ynphocyte or
hemapoi etic cell aCtIWaLI or concentration in a
patient in need thereof e ein thg condition is a
result of kidney 4¢L\

\x

wherein R; is selected from the group consisting of (Ci-1p)alkyl,
(Ca.12)cycloalkyl, (Cs.1p)cycloalkyl(Cy-s)alkyl, hetero(Cs.2)cycloalkyl(Cy-
s)alkyl, hetero(Cs-12)cycloalkyl, aryl(Ci-10)alkyl, heteroaryl(C;-s)alkyl,
(Co.12)bicycloaryl, hetero(Cs.12)bicycloaryl, hetero(Cy.12)bicycloaryl(Cs-
s)alkyl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cj.3)alkyl, sulfonyl (Cy3)alkyl,
sulfinyl (Cy.s)alkyl, imino (Cj.3)alkyl, amino, aryl, heteroaryl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl
group and sulfinyl group, each substituted or unsubstituted; and
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failure. [0193] In yet another enbodi nent, the present

i nvention provides a nethod of treating a condition
w@b@saeser i zed by i nadequate | ynphocyte or hene@DUS1004042209

cell activation or concentration in a patient in need

t hereof, wherein the condition is a result of a bone

mar r ow d(lﬁp ic@tactidOth8 ¢bmbourR i fbahule EOwiih Bebinpotktof formula

present invention provides a nethod of treating a

conBé-H wilet benditdensrsiffederts yo leium)fhé Wﬂm@h@@@gﬁnpt ons

atient. eed .th S ad )
019§ 3 Rersralitn BRERuriBtfore o rf hERe OOyt B spridia
adcﬁtl&%ﬂ?to YR PaeGRE Yardbiohe, thd §c1@ Le®G6h silsaBletRd fronPdR%oup
I'n yet another enbodi ment, the present invention

comrsdmg déw@t@msdlyﬂmchhnlddub-ﬂmta Spgmnarte,dulfafm pne of

tollfepilgs@t%r ! @%ﬁ\é\lgegilﬁl t%\)%e{ls qv g%gﬁu?{onsee I?ﬂ?pth ylene%n—sulfonate

I L I -
S i 4 A B

[019712) Irymiod&:lr kzyhatlcmrqfl efpcl oflth} abdwel emitvelirmemsanyd y@iations, Hal is
1-5) al ky -12).bj cy

selocte %ﬁné gr&apypn lﬂagé%%l e aré*)lg}nc@e Fé@??‘ﬂ‘tdéif fesmylg .

oSOy | S« S g
leaamgrg@oupﬂj:@ lis seleztegl foamn the groyipl bmsystlnglolf BxyCl aadyil oxy,

het er oar yl oxy, carbonyl group, up, sul fonyl
[Olg%uphhﬁ)éir&@r Vargapon of saﬁ;l Oféla%ﬁbcg'g@ qog{;@ Varlatlons step (ii)

furtHar 9&3{)}%1%5 tttge?addeﬁrﬁ% a(fsfo ( 8 % &xgéja:tﬁcﬁﬁzfp\;aﬂgtl&{so% base is potassium

consi's , amno
carb6datd.0) al kyl , cycl oaI kyl, heterocycl oal kyl, ar yI al kyl ,
het er oar yl al k I, aryl, het er oar yl, car bonyl kyl

[0208] o c In ﬁgh@qotl(e@yaggttg}rkgﬂ eacly of the ﬁppve( e@}bogl)lrgplp@ |and var)1/at10ns
pro%luﬁt &yijurtﬁ&]pu%)f%h I%#dre EJEIJQ:l?ln% g‘to% b(héy l’In Q?bgﬁﬁmélr X]arla’uon the

heter oa oup,

pulﬁlﬁ@dﬂ]@n o pfcfd@ﬂtyﬁ 1gidiifd)@m6@ dy S(bllvént We{sh@ adfor b@a;hfbmato graphy.
substituted or unsubstituted, and a substituted or
[02043 ub&t anqthes yagation ofacks obhe Aberenarabadiments gnd rariatipns, Re-His a

ST B B PR AR K e
frohPthelgkdtlp coa¥istimabikyl , het er ocycl oal kyI , arylal i<yl ,
heteroarylalkyl

TNl el )
" N\/\(Rg)pH NQ " N\__/\(Re)p X

(Re)p (Re)p
wherein p is 0-12 and each Rg is independently selected from the group consisting
of halo, perhalo(C;-jp)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl,
aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy,
arylalkyl, heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl
group, imino group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,

or the mono- or di-hydrochloride salt.
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aryl, heteroaryl, carbonyl (Ci-3)alkyl, thiocarbonyl
(C1-3)al kyl, sulfonyl (Cl-3)alkyl, sulfinyl

w@ abs@ysBkyl , imno (Cl-3)al kyl, hydroxy, al koORgT/US2004/042209
aryl oxy, heteroaryl oxy, carbonyl group, imno group,
sul fonyl group and sul finyl group, each substituted or

[02023 U4 étaheMer YarlafioR of eI IR HOvE eMBodimeAtstind3/a&h@Ms, step
separation between X and the ring to which L is

ii)fortherteomprisprepusifping e prodwm bafWaShmgltlum]kr@dmﬁ it efiergy more

orsgpie SFBRH S e uE orr LB ee o Racump By GERRE | "
[o%ecmg iRV ADRiod (P BRCIC QRS §l§d\fé9:nﬁfod(rﬁ$rrté af) Hrie¥ibns, L is
( 12) cycl oal kyl, hetero(C 3-12)cycl oal

Kyl
seleatyd {rom- th@gaiup)cbnsmmgsrfeﬂﬂoj- (-CHLCH)a - @klllzCle@Her o{(0)-,

o @yfig CIORBE SPIGHTIE, FHPEREBR Y. ocr-

-CHLd-, %HL@@HZ- L@tﬂ?cﬁgl é’l){f&llﬂd- N(EHS., -RECH,-, -CH,NH-,

het éroaryl, hydroxy, al koxy, aryl oxy, heteroaryl oxy,
-CHINEGH,,, -NHGHH,-,c6HpCHyNHy Db C(0y-aNCH-G(0), (X @)NH-,

- GANGE; MR St o BorR e LR

c@@@ﬁ@% em@ﬂgg«?m@ougé f <§ﬁﬁqe@mﬁ4 A -giﬁfem Hal

n; corfpoun for mJ G B
~-CHEHS-n-AU(0)$-5 -G&(D)8a¥H,n gCHOUP)S-,1-CI(S) @H4S- nzimlr CIszS@(@} -Neach
1,. 2 or 3 atoms rati on _between X and th r|n
Su%hmfﬂio ¢r ynsubgtifute e]g‘ a padr v argdondoitselsete g kgé?up
{ r ct f
coihe d MO LSRR BLLOMR SOREAE ?;%znw’éﬁsm {OYEHCHy-, and
-CHf(dHQC(Os) @&ctlmﬂbelniufedmmuhmbsgtumm consi sting of

1- l k I, C3 12 | oal k
[Oﬁ%é] elr N y ( (%{fﬁfyfceagl? of %lequm egplp@ﬁlments and variations, -L-X

VAR A e AR 90 T -
cya(rﬁ)ptﬁhyﬂl k&JHz) s:uhwmw)pnéﬁsd 3IGHL<)V<|3-hy@1ttbd‘ybphéhyl -(CH,)-(2-

el HCPhay G ooy DRyl (oA sber i GHok (-
alkynyl)phenyl; -(CHy)-(2-methoxy)phenyl; -(CH,)-(3-methoxy)phenyl; -(CHyz)-
(2-nitro)phenyl; -(CHz)-(3-nitro)phenyl; -(CHy)-(2-carboxy)phenyl; -(CHz)-(3-
carboxy)phenyl; -(CH,)-(2-carboxamido)phenyl; -(CH,)-(3-carboxamido)phenyl; -(CHy)-
(2-sulfonamido)phenyl; -(CH,)-(3-sulfonamido)phenyl; -(CH,)-(2-tetrazolyl)phenyl;
-(CHy)-(3-tetrazolyl)phenyl; -(CH;)-(2-aminomethyl)phenyl; -(CH,)-(3-
aminomethyl)phenyl; -(CH,)-(2-hydroxymethyl)phenyl; -(CH,)-(3-hydroxymethyl)phenyl;
-(CHy)-(2-phenyl)phenyl; -(CHy)-(3-phenyl)phenyl; -(CH,)-(2-halo)phenyl; -(CHz)-(3-
halo)phenyl; -(CH,)-(2-CONH,)phenyl; -(CH,)-(3-CONH,)phenyl; -(CHy)-(2-CONH(C;-
7)alkyl)phenyl; -(CHz)-(3-CONH(C;-7)alkyl)phenyl; -(CH;)-(2-COy(C;-7)alkyl)phenyl; -
(CHy)-(3-COx(Cy-p)alkyhyphenyl; -(CH2)-(2-NHz)phenyl; -(CHz)~(3-NHz)phenyl; -(CHy)-
(2-(Cs-7)alky)phenyl; (CHy)-(3-(Cs-n)alkyDphenyl; (CHy)-(2-(Cs-)cycloalkyl)phenyl;
~(CHg)-(3~(Cs-7)cycloalkyl)phenyl; -(CHz)-(2-aryl)phenyl; -(CHz)-(3-aryl)phenyl; -(CH,)-
(2-heteroaryl)phenyl; ~(CH,)-(3-heteroaryl)phenyl; -(CHy)-2-bromo-5-fluoro phenyl; -
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al kenyl , al kynyl, carbonyl group, cyano, imno group,

sul fonyl group and sul finyl group, each substituted or
wa@p®skesst ut ed; under conditions sufficient toPEI/UMe0€042209

a conpound of the formula C (ii) contacting the

conpound of forrmula C with a conpound of fornula D

(CHp)e2- ehlnrd_ﬁiuSrcﬁpﬂ@@N HIQHA 2R BleSTo ﬁﬁﬂ@ﬂ t-((OHé) 2,5-dichloro
sufficient to produce_a conpound of the fornula E

Ph%ybré@ﬂz)ﬂ 5@1@@“@ phenglir %Hz)t%@dg‘-rr@mp Phoryi éﬁﬁnbszfomo -3,5-

O Y b PRSI -

(CHZ);L'D3 516(&traﬂllitﬁbplﬁdh§‘r yd(m;):lr Bubaloky/5 6-trifluoro phenyl; ~(CH,)-2-chloro-
C9-12) bi cycl oar hetero é(C4 12)'bi cycl oaryl ,  hetero

3 54& riflupre plasnak rW%Q‘ZICYaB%%I 91ﬂuoc<aplmwy| (QHED-23350RBL3, é trifluoro

ol P e e Dot ‘et lal e Sitiogniogpygmyt cach

sumﬁtmcp@mﬂsubsjﬂjylﬁe@xy, al koxy, aryl oxy, heteroaryl oxy,
carbonyl group, imno group, sulfonyl group and
[02961 f i hyh fugthsu pariasipntef sadhsefitheitlyeombodsngrss andivasidfions, M is

cont he conpound of fornula E with a
C}ggﬂéio{éﬁ Bf'S qsgﬁ%tﬂr%u -H under conditions sufficient
to produce the pyrimdin-di on;Rm[ 0196] In one
variation the pyrim din-di \product is further
converted to an acid addition'galt. In particular

variations, the acid addition salt is selected from
t he VGEBIpRoGRg Rt pisgagh indepandertly sslectest @om the group consisting of

Y e R SRR S oSS

hetoRA OBl dalkytaey (gl eReodySid PRJIS(CoRYBREOAYE,

p-t ol uenesul f onat e, hydrobromate, hydrol odate,

het%ﬁd&l%@arsdn@ﬂkmwb irsalleyl, t[h@palit]onyh(%n}adlfyéraryl heteroaryl,

by SHRR SaEP Rt By SN TR IRRE DD 8 cug prgn

gro@p, &kch s@bstianed br inbubdiRutee MREYPEndR f 26 Pk toetheP®&XBlm a 4, 5, 6,
In yet another variation of each of the above

or Brasatherasring, aach sybstitated @h EHSIIbﬁfetuteélaw ng gr oup LG is

1020 5o o b e Py SRR Cda oo e BB conssting

of ﬁﬁﬁﬁlﬂj—ﬁﬁﬁi@m?ﬁ lié/l/ @r—érfiﬁlbﬁl@ﬁhyl g?ﬁ@hcﬁhl Dylf ahfidazetidin-1-yl, 3-
rises the addition of ase. In partlcular
?mqﬂmhglpemdf[g mﬂséamqvmﬂapgmﬂnyl 3-aminomethylcyclopent-1-yl, 3-

aminomethylcyclohex-1-yl, 3-aminohexahydroazepin-1-yl, 3-amino-cyclohex-1-yl,
piperazin-1-yl, homopiperazin-1-yl, 3-amino-pyrrolidin-1-yl, R-3-aminopiperidin-1-yl, R-
3-amino-3-methylpiperidin-1-yl, 3-amino-cyclohex-1-yl, 3-amino-cyclopent-1-yl, and 3-
amino-pyrrolidin-1-yl, each substituted or unsubstituted.

[0207] In still a further variation, M is CH and R is a substituted or unsubstituted (Ci.
10)alkyl.

[0208] In another of its embodiments, the present invention provides a process for

producing a pyrimidin-dione of the formula
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carbonate. [0200] In still another variation of each
of the above enbodi nents and variations, product E is

wo eooshesspurified before subjecting it to stepP(i/UB3004/042209
In a particular variation, the purification of product
E is perforned by sol vent washes and/or by
chromat ography. [0201] In another variation of each of
t he above enbodi ments and vari atioms, R3-His a
secondary am ne or an am ne hydrdchloride. In a
particul ar vari ati onHRQ-H\ ted fromthe group
consi sting of wherein p -12y and each R8 is
i ndependently sel ected fr :
hal o, perhal o(C 1-10)al kyl, CF3,
hydroxy, al kyl, aryl, heteroary, am nosul fonyl,
al k Asuhéonyl, aryl sul fonyl, heteroaryl sul fonyl,
ary 6%?2 ﬁ%teroaryloxy, aryl al kyl , heteroaryl al kyl,
cycl oal kyh adiiigy @ehoreatkghrimidiie24-didnk Gvithedrkaryhhalide of the
carbonyl group, 1mno group, sulfonyl group and
sul farmpla gr oup, each substituted or unsubstituted, or

the nono- or di-hydrochloridecgalt.[0202] In yet
anot her variation of eac t he above enbodi nents and
variations, step iii) quﬂ'pri ses purifying the
product by washing the product with one or nore

or gani ¢ sol vemtsreoifalis BrClesr b findaicorditisnssvdficientdy produce a
col umm chr omat ogr.aphy. 203] In a further variation

of each S@Hngxﬁﬁﬁg%ﬁgﬁ%gﬁinents and variations, L is
selected fromthe group consigting O - CH2-,

- CH2CH2-, - CH2CH2CH2-, -C(O -CH2C(O) -, -C(O CHz-,
-CH2-C(O CH2-, -C(O CH2CHz- CcH2C(O -, -0-,

- OCH2-, - CH2O-, - CH2OCH?2- -, -CH2CH2O,
CN(CH3)-, -NHCH2-, - CH2NF HCH2-, - NHCH2CH2- ,
-CH2CH2NH-, -NH-C(O) -, - CO-, -C(ONH,

- C(O) NCH3-, - NHC( O) CHz-, O) NHCH2-, - C(O) CH2NH-,

- CH2NHC( O) -, - CH2C( O) NH-, CtO-, -S-, -SCH2-,

- CH2S-, -SCH2CH2-, - CH2SCH2-, -CH2CHRS-, -Q(OS-, ...

" Ol 2 S alltptig by sbove rpdjeergie a maikyl bk Shieseonditions
eaclyGlRat ol 1hEA BimpdasBebb fihpfa 10 a particular

var Tation, LIS ‘selected from the group consisting
Of-CH2-, -C(O-, -CH2C(O) -,0-C(0O) CH2-, -CH2-C(O) CH2-,
-C(O CH2CH2-, and - CH2CH2 -.Meeach substituted or
unsubsti t ut ed. | ji§

cl N° "0

CL

(iii) condensing the above product with a compound of the formula
NH,

o2HC1
NH

[0209] In one variation of the above embodiment, the process for producing a

; and

pyrimidin-dione further comprises the formation of an acid addition salt. In one particular

variation, the acid addition salt is a benzoate salt.

63



[0204] In still another variation of each of the above

enbodi nents and variations, -L-X taken together is
w@edosoessl from t he group consi sting of PCT/US2004/042209

-(CH2) - (2-cyano) phenyl ; -(CH2)-(3- cyano)rhenyl;

- (CH2) - (2- hydr oxy) phenyl ; -(CH2)-(3-hydroxy) phenyl ;
[0210TH2 ) fribthervisganidn) gEheasly bf the G651 eriBodidnke ythd PRGNS, the

- (CH2) - (2-al kynyl ) phenyl ; -(CH2)-(3- al kynyl)phenyl;

pytipgipyliqng isgel PRERY group (:@mgtmg@fnet hoxy) phenyl

{ 2%5 C(ngrg zr:?r %:51 %’S%hﬁg )r%'}?ydr‘g %ﬁ"(ﬂa@l il%ﬁ%owmle'

b-(Hore3-hrrsdodibRe Y- dihydro-2H- 1mld1n—1— Imethyl)-
(C}E ( 3- car boxam do) phenyl ; y(CHZ P Y ¥
(2- sulfoh@#@@ﬁ?bﬁenyl _(CH2) - (3- sul f onani do) phenyl :

i E gﬁ%@ [%%ﬁ{ngri I Bpid )lgﬂi ﬁzr:néthyl-ZA-dioxoG,4-dihydro-2H-pyrimjdin_1-

- (CH2) - (% @Jﬁeﬁiwﬁthﬂ)é?enyl - (CH2) - (3-
am nonet hyl ) phenyl CH2) - (2 hydr oxynet hyl ) phenyl ;
- ( CRR{)o- [(3 mmpym@nhlyylj-ﬁkﬁhxlﬂ 4-dioxo-3,4-dihydro- 2H—pyr1rmd1n—1—

CHR) - ( 2 h CHP) - ( 3- phenyl ) phenyl ;
gc:Hzg ( lr‘ﬁf‘gﬁﬂ%ﬁ@ en‘y (CI(—|2) )(3( hal g%héﬁyﬁny
-( [@ Dh@RYI- 1%y|43&i%)<o(3& m hndm-1 C}lmethyl}—

-(CHR2) - (2 1- 7)a ) phenyl
7) al kyl ) pemaopltrile; (CH2) - (2- CO2( C1- 7) al kyI ) phenyl

(ol R B g Y %%ﬁgﬁ‘y“’zﬁ‘zm%%% e 1Q§$|)25)6‘ﬁ&ﬁ-¥‘%{rl?i2H“

CH2
(92 EOA

- (CeP I’Q@r(oqﬁpéi‘)(hy-dI-yihll{(%b)rq)lhe{by:hzyl) 1H-pyrimidine-2,4-dione;

(20@35 ot 9’%%&%” 1(@92553 Péﬂzpfﬁtﬁﬂa%q %%%ﬁﬁ«?@

B- %n%fﬁf}g?%rﬁhﬁ#w}g%? O(Egﬁ(gl%ﬂ;/ﬁ -fluoro-benzyl)-3-methyl-1H-pyrimidine-

(CH2) 22¢ydings;5- f | uor o phenyl (CH2) 2,5-dichloro

BRZ -Am;ér@r_agp ghlbrlgﬂi 1@85:?110&? r B’bé Ci_'ﬁ/]&—methyq 1 -pyrlmldme-

(C}Q) 22QHL8 -3, 5-di fluoro phenyl;
, 5- trlfluoro phenyl ; -
( CHﬁ)[?a%lﬁmB Iﬁpetr&hn-df-)i'l]id)if(@{mhh]myﬂ—ﬂuoro-benzyl)-3-methyl—lH-pyrimidine—
-(CH2) - 2-brono-3,5,6-trifluoro phenyl;
- (CH2) - 22érfi8R%- 3.5, 6-trifluoro phenyl :

- ( 8@3)% %n%ﬁ()gﬂigergﬂ lg_lg}ﬂI lbg%@g %@ﬁiey) 3-methyl-1H-pyrimidine-2,4-
(CH2) (ﬁrolnei erocycl oal kyI ) phenyl ana
each substituted or

(3-het erocycl oal kyl ) phen
uns aﬂérﬁﬁzep% (F-gammpol- %—r%fstfxlr% ‘i'/ré?()x@a}’i‘“éth}’éﬁ) -BF-pyzigHdin-1-
R compr | SRERPRIIERIS AL of &' Rio and 11 are each-
i N ep@dent AmifedRphd-yi - mding-204- 8tk o NS HFNIHYyrimidin-1-
ylmethyl } -benzonitrile;
2-[6-(2-Amino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl } -benzonitrile;
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hydr ogen, perhal o(C 1-10)al kyl, am no, (Cl-i o)alkyl,

(C3-12) cycl oal kyl, hetero(C 3-12)cycl oal kyl, hetero(C
wa23)pihE3sycl oaryl , carbonyl (Cl-3)al kyl, thi oceeUsz004/042209

(C1-3)al kyl, aryl, heteroaryl, hydroxy, alkoxy,

aryl oxy, heteroaryl oxy, carbonyl group, sulfonyl

gr ogp6-Bnamsid- f)lpéﬁdlngtﬂ% (2&%&1) el idatkods,4-dihydro-2H-

unsubstltut ed, or RlL and Rl11 are taken toget her to
form a 4pysmidin- 1dﬂm¢thﬁﬁmemtmlﬁhg, each substituted

’s SRR pr et he Sl EiR L ot
3 am no- ﬁ%qﬁﬁidlﬁm%ﬂneﬂlyy}l benzomtrﬂe

3- am none yrrolidin-I-yl, 2> ami noazeti di n-| ill’
3- a#or(d- Agnmtmpﬁrpjupéfyl)jﬁﬁ1H=13chzoumdazol -2-ylmethyl)-2.4-dioxo-3,4-

3-am noc opent -l-yl, 3-
ani nomet ﬁfh g{}’ %W&Xﬂqlniﬁﬁ tr oazepi n-
1- yb.{6332Riy- %ﬁ%&lhﬁ@ué dhloxw%at%ﬂm-l =Wilbenzyl)-3,4-dihydro-

hormpl per azi n- ., 3-am no-pyrr I -yl
R- 3- ani n@pi- ]p}émmdlm1-Iylr;1¢thylﬂa-benzon1tnle

1y B Ey BBl R O TSR a2
1 yI ea?gm%%ﬁtl\);ar, g,?l}of,eﬂieﬁfﬁ@@t ituted. [0207] In

stiII rther ion, Mis CHand Ris a
sub$t[Bt Aman-piperidisbg]-B+(Qicyeand- b?dnzy[)@&ﬁ}ﬂ}oxbrﬁ Gnddtyde-213¢

b ocese PERBHPRET BRI G aeBRE DT he.
process of the
f o {'43801511@ *)l.?rgnl:lc(ljllgll ﬂ-yl%@"@xdﬁﬂo—benzyl) -2,6-dioxo-3,6-dihydro-2H-

| 'or o- 4-di'one wth an aryl 'hal i'de
of the fpynmhchnaﬂh;dmﬂiylh}l—bemoﬁracﬂ]n,ethgt edter; under

For o R et T eSSy BER it il 20
net hyl %g?g‘?‘ﬁmdﬁﬁwﬁﬁ’m%éﬂzgﬁcwﬂ cient to forma

conpound e fornu L1l oridensi ng t he above

pr odu@-[3(R}-Andnc-pippadind] -gT]-3-bidofe? Arudiexd-826Bhydro-2bRgyrimidin-
vari ation qf the above enbodi nent, the process for

pr oduci ng-¥mstlinbazatigilsne furt her conprises the

S gy 958y b0 RRUAATH i
sal t. [ 0220f-dione;anot her vari ati on of each of the above
errbod[l Tﬁ?—fnﬂig%ge%rdlmqt -chl)]nlS (2- clrllloro 3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
(R)-2-((6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile; and
6-[3-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)- LH-pyrimidine-2,4-
dione.
[0211] The process of Claim 133, wherein the pyrimidin-dione is selected from the
group consisting of:
2-{6-[3(R)-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl}-benzonitrile;
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pyrimdin-dione is selected fromthe group consisting
of :
WQ2(08ABI3BDr 0- 2, 4- di 0x0- 3, 4-di hydr o- 2H pyri m di PET/Uy1008042209
hyl ) - benzonitril e;
2- (6-Chl or o- 3- net hyl - 2, 4- di oxo- 3, 4-di hydr o- 2H pyri m di
n-| ZWGD[B(Ih)lA}mn@-@Ip’éﬁﬂintI 1183-ethyl-2,4- leXO 3,4-dihydro-2H-pyrimidin-1-
2-{6-[ 3- Amno%perl —:yyl] -met hyl 24dyoxo- pyr_
i hydr o- 2msthyl b@nmmtyulmet hyl } benzonitrile; 2-{

3 y? (0 BrBS5 pitgiee 402 4rigyar - Sibogn PHrmaimigin -

met hyl }hhaRaoHehidriile;2-{ 6- [ 3- Am no- pi peri di n-
I] 2, 4- di oxo- 3, 4-di hydro 2H pyrim di n- 1-yl nethyl
e{ﬁz[@ﬂR} Amleo-plpendm— -yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-

-y
x{g U SR B b ot & et 2.
-[3
di

%1'[3 QRD {Amhih8-piperidin-1 -yl] 1- (2 bromo-benzyl) lH—pymmdme -2,4-dione;
Am no- pi peri di n-1-yl]-T-(2-brond-"benzyl)-1H pyrim

di Ad3 ZR)IrAchmoﬂ@;lpe@Ldﬁlﬁlﬁdﬂrh&—mqod:remdylm—-lﬂ—yj'r]nudme -2 A-dione;

benz A ne- 2
- AR AT E e P P by %I%B?ﬁl%y&r%ﬂ}s&s&ﬁ-
T e e 2 & o
1- yﬁ][g |(1Z§ dzrrmhbfpﬁpmtﬁimmb]rb{bem;d %-fmomlebhﬂyl)m-mmyi-rrﬂd
| ne- 1.on - no | peri dl n-
1- (2- chl 8" F?'gérfg%eenzw;) B et hyl - 1 pyri mi di ne-
2,4 ovllts 4
6. | ATRERwne pipedin| 3 G- Clzbfob? e serP get Ay
-I H- pyr i pymnlrrhné}%l—dldn@ne -

21+ frle (R0 Pisspchiet Wfﬁrf??og PerDes ped- bimidine 2.4

6 [ 3() - Agj Jﬁ% azepan- 1-yl]-3-nethyl-2, 4-di oxo-3
, 4-di hydro-2Hpyrimidin- 1- ylmethyl}-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-

O?I—‘_OT"'"O I\)“"‘I—“<H

pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-dihydro

2H-pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;
3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;
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2-[6-(2- Am no- et hyl am no) - 3- et hyl - 2, 4- di oxo- 3
, 4-di hydro-2H pyrim di n- 1- ylnethyl]-benzonitrile ;
WQ 2408409381 A no- pi peridi n-1-yl]-3-(3-cyano- benzpd/u2044/6142209
I 0X0- 3, 4-di hydr o- 2Hpyri m di n- 1-yl et hyl
} benzonitrile;

2-{6: {[433@-%1@(549 h@hﬂﬂy (}yj 2- §ya£18b@mmpz leenéxd-3 ity dto-2H-
i oxo-3, 4 yro Hoyri midin- I-yl et
} benzonpylrlnllicbl;l~ -ylmethyl}-benzom acid; and

| ox é@%}g’@gg‘% 'Vlr]n ldﬂ? §- é% ﬁ@ 510% %l}’l 11?I-pyl‘mflldlne-

} - benzonbty fibge.;
2-[ 6- (3- Am no- pi peridin-1-yl)-3-(l H benzoi m dazol - 2-yl

[0212] hy I std] dnadheywaridtich of each of the above embodiments and variations the
- benz nitxile;

di hydro-2H pyri m di n-|
pygmt n'ﬁlﬂﬁnﬁds E‘Iyﬁf‘é‘rtuaafiﬂnx?t‘y?gﬁe %S%‘P?B?o Yf(‘&‘nﬁ Pra‘?é’raﬂon the

Pyl AR Colpses ShilvSleboisomer, 1) o,
[0223] 6- [It3s Atmdon psg}aﬂ tiodllrof the gthbodménts] andmn@fmﬂaqwnmoﬂhnents,

| - benzyl ) - 3, 4- di hydr o- 2Hpyr di n- | met hyl
V&l}lat)é)élﬁ,z(gﬁp 1yq)d|uél compounds descnggd cl)rrcr:llalrlngd here%/n trlrlgt all such

em%oé%%d%‘&ﬂ 0% da‘?ioﬂgﬁ'nﬁ}o? Acg%rc]l{lal%oﬁ&)bﬁ%{@srb&é Gzt ke enntHa¥an

phhm)dcémtchyac]cepthble Bh]left&nﬁ V@I&Itl’(wﬁri theifbmen of a single steremsomer or
t[3 Ani no- pi peridin-1-yl]-3-(2-cyano-benz 2,6-d
rmmsz%o FIICRAPPRAS GnlEspifds meaafwallnspewfwé@mﬂrwsse laﬂy, when one

or %fb)k/ﬁ)@[g@t%l& ggggﬁlgge léagsz y#)pL% f({:trﬂa :ag& Bf @@ rehﬁgoﬂlments variations, and/or

indifiddal g diponddnpecified onelaiined hméﬂil,yﬂotl} pbwibiotiira cétlers Are
@& (tR - Ami no- pi peridin- 1-yl]-5-chloro-2, 4-di oxo-3
intengled it bl prropMpased umless j-is ape)ﬂ W@HWWC}ﬂe@l@ﬁma@n | e;

A S| [zggﬁg?)gl@mog%zgw)%b%é@ﬁﬂqﬂﬁ#o‘{/rhl%hﬁ% PRe- 2, 4- di one;

[084] 3 ([Rhod¥d beGedd gaedeld dhdt thelcomhdouhdd &F B8 bsentInvention may be
6-d/-fluoro~benzyl)-3-nethyl - 1Hpyri m di ne-
pr@em agfl @ptionally administered in the form of salts, hydrates and prodrugs that are

cox§1 R(%teé ug gz:\éo ilp?io ﬂle co%poungg hfy th@ Pe“zs‘cr:r'ltqr'wenhol){ | iTor ex'aﬁ}ptﬂ%’ 1€ within
the scope of the present invention to convert the compounds of the present invention into
and use them in the form of their pharmaceutically acceptable salts derived from various
organic and inorganic acids and bases in accordance with procedures well known in the
art.

[0215] When the compounds of the present invention possess a free base form, the
compounds can be prepared as a pharmaceutically acceptable acid addition salt by reacting
the free base form of the compound with a pharmaceutically acceptable inorganic or
organic acid, e.g., hydrohalides such as hydrochloride, hydrobromide, hydroiodide; other
mineral acids and their corresponding salts such as sulfate, nitrate, phosphate, etc.; and
alkyl and monoarylsulfonates such as ethanesulfonate, toluenesulfonate and
benzenesulfonate; and other organic acids and their corresponding salts such as acetate,

tartrate, maleate, succinate, citrate, benzoate, salicylate and ascorbate. Further acid
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di hydr opyri m di n-
1(2H) -yl ) et hyl ) - 4-f 1 uor obenzonitrile; and
wW®@2403/09838N0- pi peridin-1-yl]-1,3-bis-(2-brono- 5pET/us2004/(42209
enzyl) -1 H pyrimdine-2,4- dione. [0211] The process of
G aim 133, wherein the pyrimdin-dione is selected

addlﬁ@ﬂbztlfsﬂ)fglﬁ@taseﬁ@ﬁﬁbﬁtﬁéxﬂﬂcmﬁe bart fire not limited to: adipate, alginate,
6- [ 3(R) - Am no- E@{perl di n- 1-yl ]-3 net hyl - 2, 4- di oxo- 3

argimpteliappatiats. bisulsytei bisulfite, bronyidesdiyrate) casenhossie.campborsulfonate,

d 2. 4-di 3, 4-
cas i F oo ThibFahPele. SyRopsafleptoniliitc, dfyigeRae
dilty@fogbnpHosphA¥Tidtrobd@bate] didecyidulfate, furaad saladtedtd (HéhPmucic
-ZH-aFyrlmdln Iyl met hyl -berizonitrile

acidy, e a@(un)mmqgh@olpﬁpp@ratedg pRaje, ]glmamhueoglacmpmsme,z, 4-
hegus%éﬁg%ﬁﬁ}epﬁl%g{e P%pt rItem hgxa{]noa €, Mlpgl?}a{y ilydrochloride
hydrBbroiHe AryRiR&Tiéd] 'ZWdrdSiy]etHanés%ltﬁﬁétHQO@&@Q Zydthiohite P¥6 bityrate,

di ne- 2, 4-di one; -[
lac{R), |utotrionats, petiicl malongte] mhndeRsté, cuiahonphatd, nehanpsilfrindte,

meiil%ﬁli_)cjnz%at? thgn?o éer?g%é]ﬁg ;) 2;:%;)B§1 %h@gﬁqyﬁte nicotinate, nitrate,
oxélﬂ%?/ Slefi dﬁdﬂﬁ)atez pbet a&n ?ersul&aﬁe (fRka e’i‘e@é @ hlyBr&pionate,

| Oro- uor o- benzyl) yl =
phd)slﬁpyue; mcdplmnateZi,nd pdiuﬂmﬂfée K[sBould be recognlzed that the free base forms

wiﬁ gmé:?ilﬁ)nﬂo f_fo? I}qgmrm Ifl]%l} :}ieﬂ:@)étlge @%f%gﬁglso%ﬁ? 4at 1irll P oyrs1oc Sr%f)éltges such
as £o'ﬂblﬁf§) 1%‘{)0[%& E@l"vbﬁth r’bult olelwise &?e QItQ% eﬁﬁﬁfﬂéh@ oIh&® Ié@ﬁéc‘tive free

H pyri m'di ne-2, 4-" di one; - m no- pi perid
baSbrfy»trjls B)r(df&:—pwmws Emzplreseﬂt, mve:htmmo 3

[0214{?35d'[ Q% R 15(}515?&3 of H}erpr&egte l]n%ﬂ' H%?%?gg Bt é{e}ﬁiforz'n 4
a@é’tﬁlcgllf ace gtﬁgfe%agé'ﬁﬁﬁiﬂl&ﬂ Siitkan %eﬂéfi%l’éﬁydy reacting the free acid

enzoni
form of the compound with a pharmaceutically acceptable inorganic or organic base.

Examples of such bases are alkali metal hydroxides including potassium, sodium and
lithium hydroxides; alkaline earth metal hydroxides such as barium and calcium
hydroxides; alkali metal alkoxides, e.g. potassium ethanolate and sodium propanolate; and
various organic bases such as ammonium hydroxide, piperidine, diethanolamine and N-
methylglutamine. Also included are the aluminum salts of the compounds of the present
invention. Further base salts of the present invention include, but are not limited to:
copper, ferric, ferrous, lithium, magnesium, manganic, manganous, potassium, sodium and
zinc salts. Organic base salts include, but are not limited to, salts of primary, secondary
and tertiary amines, substituted amines including naturally occurring substituted amines,
cyclic amines and basic ion exchange resins, e.g., arginine, betaine, caffeine,
chloroprocaine, choline, N,N’-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,

histidine, hydrabamine, iso-propylamine, lidocaine, lysine, meglumine, N-methyl-D-
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-{6-[3(R) - Am no- pi peridin-1-yl]-3-(4-cyano-benzyl)-2,4

- di oxo- 3, 4-di hydr o- 2Hpyri m di n- 1-yl et hyl
WO 208020381 tril e; PCT/US2004/042209

-{6-[3(R) - Ami no- pi peridin-1-yl]-2,4-di oxo- 3-(4-pyrazol

-1 -yl -benzyl)-3, 4- di hydro-2H pyrimdi n- 1-yl nethyl
TutarRRBZBBHhbIihE piperdrites iNHe NRO1PARRE rélid; procaine, purines,
glogarbBRZABIPHOLIE pipcras ?%flgfﬁ-bnqqlw : bgrﬁigy%?s prtmes
theplrodiingy dresharpimipe, tnictiylaning; [trimethyldmibeivprepylairies and tgis-

(hy@xéﬁ)‘?}qgﬁéﬁg_ %}E}g‘}“{] q{oﬁe‘:ﬁﬂén%hg)?_lgg}%%?d E)ee Pe%g él?iiezd’ tgétdthg )f(r%e acid
fonihis ﬁ&l{f%%ﬂ%’dllkn%lﬂép@&ﬁ @%i?’fe@ﬁé’cﬁ@@ kd1f for@s somewhat in physical properties

no- pi peri di n-
such-ag lspluBilitR incya arsobeentsy byt-hdwileghosBts are equivalent to their

oSt LSRR T Ripdhes ¥} EELIMLABSARRL et

0237] 4~ C3kdBbuAlil HnPhREdk Hvdntic sthyprieAGE nhRSEHIchnini

[ 22%“ oxo@%‘-ﬁgﬁ (ﬁ%r% 2prr\)igrrlrél%’?l{nh]-at %Iﬁ %r%?b%_\gﬁ }n - benz%)in%mmg
groaps thay daduaternized with such agents as (Cj.4)alkyl halides, e.g., methyl, ethyl, iso-

6- [ 3(R) - Ami no-pi peridin-1-yl]-1,3-bjs-(2- -5-f| uor,
Proay{féﬁztw)bnmcb@pﬁﬁs, ar%@de%;zwﬂ iaftishs di ?6%@1%110%%&&6?4 8., dimethyl,
. . i 1 n f . . -

die R PR W Rl (PR 1BlidL0E B OB, ETROY, R Sn iyl and
steaiyk¢Hlodesf biohedesaing dodidss; ahdaye(C adakylénlidess e.gt, bemgyl chloride

and S B e T e et B G S LS R and ol

| , g enbodi nents, vari ations,
solﬁé@?ﬁ@ﬁ?ﬁéﬁﬁf@m%ﬁg@%@” bed or clained herein
[021Bht AldxidescdT cofmpodhdeetsedinganithd pressit irvedi@r can be prepared by
i ndi vi dual conpounds are _intended _to encqonpass. all

meffiodp kaewnte Base alcrdprabikdll §uihe afto Fiog cxpaRlpdY-oxkics fan be
eSS Bl B0 1 TEE A Bl acont .
triftioReserhcetic aSdNpdraaleyc acidigerieneoio acidpperagoit avidi al | y
chiral centers are present in any of .the enbodi nents,
mem?@f_ﬂ@torpwyb%awwf Aethgiliranin 2 Bkipbledat eigaricspanide-2- 2
| .
vl R 0L, BOSBLA 60) LprfSORCR, 1 i

theSPORideb BflthetcBavhs®. catbe Padpated friid tied Fxidenud aRrapgiopgiate
of DPP-IV Inhibitors [0214] It should be recognized
staptipgtmatpdale onrpounds of the present invention nay be

[0219]  Prodrug derivatives of compounds according to the present invention can be
prepared by modifying substituents of compounds of the present invention that are then
converted in vivo to a different substituent. It is noted that in many instances, the prodrugs
themselves also fall within the scope of the range of compounds according to the present
invention. For example, prodrugs can be prepared by reacting a compound with a
carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl carbonate,
or the like) or an acylating agent. Further examples of methods of making prodrugs are
described in Saulnier et al.(1994), Bioorganic and Medicinal Chemistry Letters, Vol. 4, p.
1985.
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present and optionally adm nistered in the form of
salts, hydrates and prodrugs that are converted in
WO RwWe/09338D t he conmpounds of the present i nventPORUSI04/042209
exanple, it is within the scope of the present
invention to convert the conpounds of the present

[0220Y €NPrQBcted H& i vHitided SEconpRThddofithe ple@diifentib® tin also be made.
pharmaceutically acceptable salts derived from various

Examgles iof teghriqhescapplinabde ticthd sreation b%ge@actmg goups dathibeir removal

K th 02
e b B Tl Crstibn roliiins (@misia T puig SITeNs. et Tohn
Wﬁ@rgsohgqn@q@pgunds can be prepared as a
pharmaceutically acceptable acid addition salt by

[02233 c t iCognpobads ofebe pesentfioventiof maljelsodepounchiaitlytprepared, or
har jaceuti cal | ceptabl e i noygani.c n aci d,

forgne 3 urifg apesebt C@L}EW“&QHW&P{}%WP & 838’ 23 o r

r . -
colfgah R cieech 1 hH 15 DO REaPhPpRpaRdbyrediiaizaion
frophars pvebes/orghuic sokbvank mixdayrk, wig orgmoasglivents fuhatsekoxsnic h

a t hanesul f gnat.e, tol uenesul fonate and

tﬂﬁ%ﬁ@@ﬁ%@%?#%ﬁ Ol and ot her organic acids and their

[Ofﬁp r espaidl Aok RALAR REGHaRS sﬁﬁeés‘eﬁs%d hbAREd ﬁ?ﬁl‘f‘einded 0 encompass

eat e,” succi nate,” citrate, bénzoate, sdlicylate an
anpeaaphaideccdrdingtte theagriestmd thivention thail it sititited ﬂh&h@fc&ﬁﬁ)’fta salt
inventign_ include, but are ngot limted to: adip
thegeas; m@@allsaweﬁrﬁa%salta%gﬁrf ap the oengaepv%trapmm%mm@olﬂneﬁc

(gieﬁf@s %@ coﬂﬁﬂ&%{i i | rfﬁﬁlg %(ﬁnn% ! atﬂg'? Qi E AR Gorm of the

aprylate
componrap @H@lﬁﬁhmﬁwy@cc@t@w sainfai®, may also initially confer desirable
dlhydrogenphosphate di ni trobenzoat e, dodecyl sul f ate,
phmaspkipgtic prapeartiee pathe C(OMP@HWT{}@F # dibnefjpreviously possess, and may

T

thedgRuA0 aetivety ih ehelsist An &nan@ﬂuf @ﬁeﬁphdnmdds(ﬂ@ﬁ&mrpr@i@rty that may be
hydr obr om de, hydroi odi de, 2-hydroxyet hanesul fonate,

favoesfahlﬂ affeqtecbis thaomaneer i @@%h%@%ounﬁa&frawoﬂed actoss cell

rre glgeﬁb‘g gt%'é tdflﬂlr@gdﬁrée@ %ﬂiﬁéﬁ%m %ﬁéc L% absorptlon distribution,

bidiRAstoydagemdasitioh of thé-cdapouhdl visls lﬂhef @ad & administration of
nicotinate, nitrate, oxalate, o]eate, panpate
thaﬂ@'@fmmgcal ﬁéﬁ@@ﬁlﬂaﬂ s mméqqg,q, gl@(byag}ogs anatomical, physiological and

o RGP BE 07 P DS RR BLASRRR e pqmponna s

usﬁa@nyr&pamdeht ﬁp(ml tB@thatacter dfeke paraenlihitfofne SiResif] Which & dtilized.
forms _somewhat in physical properties such as

Ongeif whill in the arhwilbppprediateviaies aquneus selhdempEdecpempaand will

provu?e & lljﬁo\éia rapﬂ{ absorpttlr(])%lorf threecso?nep%tuhé{ 1ntg) IEheebody of a subject being

treated, while lipid solutions and suspensions, as well as solid dosage forms, will result in
less rapid adsorption of the compound.

3. INDICATIONS FOR USE OF DPP-IV INHIBITORS

[0223] DPP-IV is believed to contribute to the pathology and/or symptomology of
several different diseases such that reduction of the activity of DPP-IV in a subject through

inhibition may be used to therapeutically address these disease states. Examples of various
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base forns for the purposes of the present invention.
[0216] When the conpounds of the present invention
wpomsesssae free acid form a pharmaceutical |y PCT/US2004/042209
accept abl e base addition salt can be prepared by
reacting the free acid formof the conpound with a
. . i
Nl e N L S
describédibkreig. ot asted dimt additionah disedsdsibehondnthbsedtisctostd diprein may be
al kal jne earth metal hydroxides such, as barium an
Lo AR g By GBI rafoedht R IY PRS00 DT 23S becomes
moR® LR ebganol ate and sodi um propanol ate; and
various organi c bases such as anmoni um hydr oxi de,
[0x24per Oak Be, of dhditdtine ilaariDRP-Bn thhibiwidof the pteaent mevenfibs may be
i ncluded are the alum numsalts of the cq %unds of . .
usadre tisplede Hiose Hvehting e preirenHen anshiaeatmisptal dbeienand obesity, in
pm‘ﬁfz&l%?&)e ?%Ya%@fe's %#Elfit[ﬁg,l d ictaﬁstli ?cfe?ni{\',cgt)néii'tigM §find ired glucose
copper; ferric, terrous, Tt |Sn1 nmegnesi um e ganlg,
tolEFaR@AIGTR copditiassefumpaied fastih@pldsinh giucesd (08G), Diegablic acidosis,
base salts include, but are not limted to, salts of
ketgpip rappgtite segudniiparapd Shesiter t i ary ami nes, substituted
(0233} " Hrp) ARG HE BLLY, GECUEE) Atk SHBSHCI b £
am nes, cycliCc anmnes an asi c ron exchange resins,
im@mfosuppeddantsNer cyr6kiak Rleass sfipreédiant delds) faaphogeitient of among
choline, N, N -dibenzyl et hyl enedi am ne (benzat hi ne),
othg} thimgsobrery Franiphant reipationy pripinpaune diseases such as inflammatory bowel

. 2-di et hyl am, noet hanol . 2-di met hyl am h
isEihe M RSO0 T etiictd HEbG: B DR HsHBRG) of am0s.
[02%6§t hYRPLREheHifdes oftthe ?@dibﬂt%vﬁ!tidﬁ asglgdche Rk tdrdieatng various
hydr abam ne, iso-propylamnne, |idocaine, |ysine,
cangetyl inetdiog breasteganger, E@B@@mﬁ" ped pipsiafsreansare,

l.per azj . pi.peridine ol yam ne resins,, procaine
[0%{17 i n@?ﬂjﬁﬁ’é‘@ﬂﬁ@m #etge Pf‘{ggftﬁﬁﬁe&ugwg ,aTStor]?eeucsﬁéﬁ)atirﬁaﬁe,
defrfdi BN AEaRR subll hPpRRMbBPBEMABR drfhiri®is (RA) and lichen planus.
(hydr oxymet hyl ) - net hyl am ne (tronmethamne). It shoul d
[0228] r e EIPHIVz indiittitoas oft the pfases invsntion oxaysisgi el useq i tedt linfertility
iffer fromtheir respective salt fornms somewhat in
anGAVERUE®pr operti es such as solubility in polar

[0?22!] Ve NP VP HhitloRE s S grés&ﬁ inkiSn M5 BPBMREE W mbBulate

eir respective free acid fornms for "the purposes of

cleaveemf esnts dytokaresi(stimulaed ¢mGoppetinctdlsh fgrawid fpetersemnt

inventjon_that c ri.se hasi c nitrogen-cantainin
neRPBEReh oGNS aER R 1 SFEUARS A ERUSTUNTE Paents Who are
i C ed, Rilek&BSte, & & ¥ of Gleibin A@%%‘%Ad‘ ti
lmgl%m% ?%e'é%gf y ec %ﬁgr ] %es?onigfgﬁﬁhde% and | (%Ii es; di ation
thefapyaokydncal f at es, e.g., dinmethyl,
[0230] DPP-IV inhibitors of the present invention may also be used prevent or reduce

cleavage of N-terminal Tyr-Ala from growth hormone-releasing factor. Accordingly, these
inhibitors may be used in the treatment of short stature due to growth hormone deficiency
(Dwarfism) and for promoting GH-dependent tissue growth or re-growth.

[0231] DPP-IV inhibitors of the present invention may also be used to address disease
states associated with cleavage of neuropeptides and thus may be useful for the regulation

or normalization of neurological disorders.
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di et hyl and di anyl sul fates; (C10-18)al kyl halides,

e.qg., decyl, dodecyl, lauryl, nyristyl and stearyl
w@hdosoysies, brom des and iodides; and aryl (C'edRYE2004/042209

hal i des, e.g., benzyl chloride and phenethyl brom de.

Such salts permt the preparation of both

[0232) er Fepbntollapydndicatidns SDPRITY ifIRBTEH b theGfredeRLinRE@ER I Yhay be
invention., [ 0218&)@- oxi des of conpounds according to
usedHa cpridsetinn Vil ether egentsdn ifubip nadesirable layd Heedng@led pedin

] f di ill in.th . F le,,.
ol 08 B0 e kb s T TR
corffindtioa vieee WRP-IV idhisitorosf Wk phddentaf®ittioh 8aclude, but are not

trifluoroperacetic acid, pernaleic acid, perbenzoic

limifefl ¢, rpféncad e¢il and derdvatives dinteof, Gpmebwyyrstradiob AAXGHSDATINT
he i ' uitable inert organic.solvent (e.g., a
ol SR ESTA ST S e, B S rabBbiet 5t o
meBPRpR NI Hssde Bibit¥r o hpadliopRdtYinadel® pla¥nB@xdgdf ac@fator
t he conpounds can be prepared fromthe TV-oxide of an

inhilyipordp plasménogem petiviatpr ieltibitored, caftidazeaderived ihhikjtor, paclitaxel,
riov

ol Pt e R aar Bt ROy PR SErGHiv ey Bheret from

quéeARM RSO Sult A&l fi1ea6HarilE Bestidog R chhBSmAEL t(stpbll?%'), ?taslurosporine,

converted in vivo to a different substituen
modulatads phagtrixmetabylison sncdndiag fortenempleppiroligs atdlegs(@l-azesidine-2-

carfR i R LAS S R P OSBR PGkl F Grich PPN afp RpIOLInG, beta.-
amHo%?dﬁi&ﬁtrﬁé‘ﬁnHﬁat@[@J%?JﬁSSQﬁ-ﬁyﬁﬁﬁ&i)@3ﬁ)—%9£5%%9m\é‘iﬂoﬂe§ate,

carbanyl ati ng agent (€é.-g.,
mitbxdnrtemgl eppsih kinteczrdns N olakwgl obatiesemnng chinp-8 pdhymgstatin, beta.-

ar bonat e, . or e like) or an acyl ati ent., Further
oy et ad i e e A bia: eod SadBebioralies

- . : v i o0 ! ] Coinals
P BT b {ARA Bl By e
lobdezari disodimsn, of 2-cabpguphesyl aif-clil bmapthesmélind adididsodivonorc@iICA",

- I WA G T N R R
s AR ol A ) BT (PSSR ARG gl
moh0daddl abibghesnapainst theseeangicpsrictgrowthefattbnnbR@Y, AiGH RuEE-5,

Ve e IRy o e et G F S
“Chiical application of angiogenic growth factors and their inhibitors” (1999) Nature
Medicine 5:1359-1364.

4. COMPOSITIONS COMPRISING DPP-1V INHIBITORS

[0233] A wide variety of compositions and administration methods may be used in
conjunction with the DPP-IV inhibitors of the present invention. Such compositions may
include, in addition to the DPP-IV inhibitors of the present invention, conventional
pharmaceutical excipients, and other conventional, pharmaceutically inactive agents.

Additionally, the compositions may include active agents in addition to the DPP-IV

inhibitors of the present invention. These additional active agents may include additional
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conpounds of the present invention may be conveniently
prepared by recrystallization from an aqueous/organic

W@ 0080983811 Xt ure, using organi c solvents such B&T/US2004/042209
di oxi n, tetrahydrofuran or nethanol. [0222] A
"pharmaceutically acceptable salt”, as used herein, is

cothpéuias @ebok din g RS ARRARRLIBAYandRTBAS BANRELAh&H pHarhechifi€ally active
present invention that is utilized in the formof a

agentd-t t hereof, especially where the salt confers on the

(o iy R Ryt R A SR R 2 R
fortldted @l nel Bt SRR MadouttRE 2RRAERERR S 8LbAA. For oral

acceptable salt formmy also initirally confer
admimsstratibh, ecaphaesnanciaiblol tarectypicealpgnieide $oo parehterat edmpousichtion,

that it did nat..previousl possess, and.nmay even.
I L A LAt A A L N TS

it h 1. ' .t aytii i i '
e
adihanerad by cedhanisedd aally) pareatenaty, imrapbiiohedllyg intbampousty,

is transgorted acros? cel] penbranes, which in turn

intigagierilbyetpnsgenmallyp slingvallyy infrapuseulile regalby apgpecally,

. | . i

i G ) RS 05 TR AN RAER AL 00y Ay o

exqahsle bpcstitiet at staalsabiutineoudly intmxdiposaily, istrerticatartyysr

. anatom cal, physiol ogjcal and pathol ogi cal factors can

intgaghecaln| The eomrasndsaiergompssitiony accopng b the invepijopymay also be

[:S: I t he character

T e e SE T A

[02361 | | Tae DPEAEY frhilstoird And donigesitivhs conplisiag fifegcinay e hdvatinistered
an aqueous sol ution of the conpound w_l| provide the

or eRpdminigisred i8198% FpRYeaHOH dpsage Emp o_@?r@dww%rattm ip shpcoptext of
thi?in%glptjio%%, nagﬁ(ﬂ:% ¢b rrrl?%% adﬁphi f Jlé)lpbidmﬁfél i g&stlhﬁﬂgeutic agent,
suspensi ons, as we ﬁ as Ssoll é aosage orns, w

oné 8Bwhich intlhds S DRIV igdsiedrpin tae c@irsd bifta ccvniatad tre@ment to
| NDI CATI ONS FOR USE OF DPP-1V I NH Bl TORS [ 0223] DPP-1V

achieveran) impyevedidinicahwreme-eSuch qonrdministiationyipay alsp be coextensive,
| ogy.. of . i di h t hat
ERCHSTEE B ERE R e Tyl aededi i

[0237] OuSblukiBhé bi dusPehsivhy ubel o8 pskehierdl Niatraduehtal, s@bduyaneous, or
address these disease states. Exanples of i
topical ppplicatier mey optiorallyragludroneradnerd of Siefgllowmgmpmpoyents: a

sefirifie bt el FERon i Br Ao Grbed SBebd fingre etveol
glycBRRe pfbip§Teh® s8R oNEY Rhét siibietdEsolvent; antimicrobial agents, such as benzyl

alcohol and methyl parabens; antioxidants, such as ascorbic acid and sodium bisulfite;

chelating agents, such as ethylenediaminetetraacetic acid (EDTA); buffers, such as
acetates, citrates and phosphates; agents for the adjustment of tonicity such as sodium
chloride or dextrose, and agents for adjusting the acidity or alkalinity of the composition,
such as alkaline or acidifying agents or buffers like carbonates, bicarbonates, phosphates,
hydrochloric acid, and organic acids like acetic and citric acid. Parenteral preparations
may optionally be enclosed in ampules, disposable syringes or single or multiple dose vials

made of glass, plastic or other suitable material.
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| ater identified as the biological roles that DPP-1V

pl ays in various pathways becones nore fully
wapaens3end. [ 0224] One set of indications tharCDBS2003M042209

i nhibitors of the present invention nmay be used to

treat are those involving the prevention and treatnent

[023‘8? di 3VinaSPRIIY ighiBROfkYccdrlinp 6 HePiéseht nVeRiod ShAREhaF icient

litus, diabetic dislipidema, conditions of

soluhibigy, mmh@is lf@b%)éuhlbmg drecen{fo@ys mepbeihsado fich fnethods are known

o GRS L P R A TR ey s
dnﬁ&ﬂﬂ@ﬂlf&'ﬂ% dDMSCN)‘ | lﬁiﬂgod'u?fa&famts hs%cﬂ LETWHREN 'R sbRRiOABY aqueous

al so be used as i munosuppressants (or cytoki ne
sochemén@ebwpq@ riegrsativesiofiths ):ompcvuudh,@utln esprodnigs of temongpounds
ion ut0|nnune

R s S R R

[02%9'] er 8o nﬁﬁfh di‘%ﬂ rﬁgqmq) B ﬁlﬁﬁﬂ)ﬁd@ acc%ﬂﬁ'né Remb @?@Elﬁqﬂ{remion to
Al DS. [02 2 V inhibrtors of the present

a compemtlomm sohutioal s;mpmsums enhufsom ctrrth@hkmglay be faused. The form of
can ers incl uding. east cancer,, lu cancer, and .
s@%& eerRRasign ‘g{lﬁ&zﬁmé PR 4 wm‘m b TAcES, 1Bslugling the intended
081% F @ﬂuﬂlﬂfﬁ%@h' tﬂ@h’olﬁinﬁf}r nﬁet §<ﬁ'9%5lﬂldtlfl a se ected came or
er mat ol ogi cal seases such as psori asi s, euna o}
Ve]acleh fThe ieffe{tRA&)coanchtiatioh asedet amarnelidri@ 284 d@E%Fs’e b¥ing treated may be

Claﬁltors of .the present invention may al so be used
emlpgl & ?eFWFlé‘iltl lity and amenorrhea. [0229] DPP-1V

b
O o SEP RSP opL ASoBLAE e pXER S AU XD By 2 Ffed for
adinatistiatipn t@humatseddnimals dwhiit desagofoema miich as tablets, capsules, pills,

neur o eptldes For exanple, such conditions occur
poyaers i PPy des forinhalgtss SABen ST PAIRSFh s Btienspr spepensions,

I
on ST on e S RNERL SR ot OO N GRE sRiaple quapites of
theadonigoands, @mhlalpwmphMamﬁcalmcqeaMS edltsppeyeably dic sodium
reduce cl eavage of N-term nal ﬁr Ala fromgrowth

salipe thetsob- The glaagmq@eqt:&@]tlb‘pherw@ V ﬁ@ql\SP copppeoypds and derivatives
o BB S TR R v o
foraizd Urndi-dgse domis, aguﬁ}lﬁ&ﬁ@ nelfent to tphgsiclyqtisenétd uits suitable for
hurrngn Egllg(? aV\Iﬁlpnal subjects and packaged individually as is known in the art. Each unit-
dose contains a predetermined quantity of the therapeutically active compound sufficient
to produce the desired therapeutic effect, in association with the required pharmaceutical
carrier, vehicle or diluent. Examples of unit-dose forms include ampoules and syringes
individually packaged tablet or capsule. Unit-dose forms may be administered in fractions
or multiples thereof. A multiple-dose form is a plurality of identical unit-dosage forms
packaged in a single container to be administered in segregated unit-dose form. Examples
of multiple-dose forms include vials, bottles of tablets or capsules or bottles of pint or

gallons. Hence, multiple dose form is a multiple of unit-doses that are not segregated in

packaging.
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[0231] DPP-1V inhibitors of the present invention may
al so be used to address di sease states associated wth
web@aveszel of neur opepti des and thus may be usePCi/US04/042209
the regul ation or normalization of neurol ogical
di sorders.[0232] For oncol ogy indications, DPP-1V
[024211 b ddSticH toldhe op b€ MPPLIWRRIYIRR a[E@Mrdh% tdSR&lplelent invention,
conjunction with other agents to inhibit undesirable
themmmﬁl@@n payldogwprise| 4 dlbveot $uchmaidctnse, Saxmldé@l@ﬁmqthhavhate or

| f { ts that
carfghyisiBreificie, s bR RnRGE et FetRe eiietio Bupie and tal;
and AYRAE Qldh b SthktdEnatbidl ﬁ@fh@ st ad futh heidelatih ?ﬂl&ﬁb dnolasses,

acid and derivatives t eof , 2-net hoxyestra
POWWI@DMHDN( mlrlyllqscmrei dﬁ,nVENEI_S@ﬁ'«?X@ﬂ\Ipovmom gtoepcmvldones and other

suqhei D ST Ak St Datiart nhiogid Sfarpecutically administrable
corﬁﬁés@ﬁétﬁ%ﬁ’tf@f Bassle, be@r@@ﬁ'&d"&g&@scﬁ‘ﬁhg Vi REsing) bk BiteAVise mixing

1, plasm nogen activator 1nhi'bitor-
an gctiveidoagpeunibad defuhed abo a:rxdrqptlpaa:llphmam&butlcmll adjevatts in a carrier,

t ot | fat I
suchy o PG i Sl e Be O e A btpL o KisTS fthapgl, and the
18 4 S AR ICHIBS I, DR S PR EUIRL Pcch b o be

Staur ospor i ne, l'ators of matrix metabolism
admimgdterdd nglyfatno cexmipngor pnounhtsef anzilliaxyssubstances such as wetting

agﬁ%ﬁ %h% %P%Fﬁ%tﬁ’eo%asraﬁﬁ% ln'zé: %@%ﬁﬁgpébugﬁ ?\% agents and the like, for
18 ch@{a{en §0d11§)1ﬁtcﬁra e,%?}:]?ﬁ@:{tﬂﬁﬁ Qé}‘i\tartllv{:s? sbrBiTRE Aofolaurate,
ropy -(4-pyridin oxazol one,

trlenﬂm;nbhirme« sxtcbumnmtameameﬂmmelanhmoalehta andritierfseclomgents?2 Actual

crogl obul i n-serum chi tatln a. -
me@%ﬁ gBSE"P?J%HH% fuch dqese Aarms e @w% Hh WWQh%@n@qnﬁ to those
. [
skiflgd & BRI Ror AnR, SR oS AP B hoes Mack
Publishary Cenpanyl Bhseow,d¥al, t15di Baidbn,975. The composition or formulation to

n- 2-car boxy henyl - 4-chl oroant hronili c acid disodi um or

be adpin 1stert311] il Bl"ﬁlﬂ gvené,r@agag%g Sufigieat @qa@tlty of a DPP-1V inhibitor of
[ [
the?é%ﬁf(ﬁﬁ@%lég)%t Q(ﬁég !Dgrl])t Wgﬁ d’:ﬂggé ?]{evgl tg@%g 'n@ﬁﬁ%;h@ ’dr%ease state
of the sulsiect. i ncl ude anti bodi es, preferably nmonocl onal
ant i bodi es agal nst these angi ogenic growh factors:

2!5‘#1; Dosage foprayomonmypogitions g1y opHOnaiyGeMEerisapy epmgiedDPP-IV
ré é&%ﬁﬁ to tﬁé rséht I\hve%ﬁgn ’Dl‘l V\ih%q]flr%ce o}ﬁ) 009‘7'0 f?)' @L?
I catl of a I'0géni C tors and t

(welghwmlgm) SWlth(tﬁQBﬁhnd&&ioh’i;&sh%didditf@@al&ub&ﬁﬂce& 36c¢h ashhose described

COVPCSI TI ONS COVPRI SI NG DPP-1V | NHI Bl TORS
herein. For oral administration, a pharmaceutically acceptable composition may optionally

comprise any one or more commonly employed excipients, such as, for example
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, talcum, cellulose
derivatives, sodium crosscarmellose, glucose, sucrose, magnesium carbonate, sodium
saccharin, talcum. Such compositions include solutions, suspensions, tablets, capsules,
powders, dry powders for inhalers and sustained release formulations, such as, but not
limited to, implants and microencapsulated delivery systems, and biodegradable,

biocompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
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[0233] A wide variety of conpositions and
adm ni stration nmethods may be used in conjunction with
wao b@s0PBs81 V i nhi bitors of the present inventi oPCT/B82904/042209
conpositions may include, in addition to the DPP-1V
inhibitors of the present invention, conventional
pol@%l@éd&l&ﬁa&iikl, ipoBfort@y&didis, ol actRNi dAraih GO VRIS PéH preparing these
pharmaceutically inactive agents. Additionally, the
forpwiasions aiedmevindy thase skitled icthe wg. dhe comppsitiontdingy optianally
t he R LM, nhi bi.tors .of the prese invention. Thes
contain O, 1%—&?‘0%72@?%6%1@& Softﬁ)é? o? mﬂrﬁﬁgP-ﬁymﬂltbnors, optlonaﬁy 0.1-

95adsid ivaklpIPEyds according to the invention, and/or
one or nore other pharmaceutically active agents.

[0208P 34 Palth preferaplysodivonsltseof theDPR-I¥ashibiters thayls phepared with
sem. - |i qui r solid. form faormulated in a nner .
car§ R B rETpo i BB A SRR TS e swgh as time
relda8¢ fRflatRATbPESERES. | P FoRRRRHOASmANFhirih@P]rghdle ¥fiRer active

typically used. For parenteral adm™istration,

compmmds ta ohfninatesiodd eonhbingsiuink iof pebppoissler , prepared as
descri bed herein, is typically used. [0235]

Conposi ti,ons rising,.DPP-1V. inhibitors of the
present Pve n?ﬁgﬁ“ﬁvng gora?fﬁ‘* Afminstration

[0299P A MORAIPheFrRsbeRli @l H¥sag® BSraRiilAd 3% a solid, gel or liquid. Examples of
intraperitoneally, intravenously, 1nt raar%erl aﬂllly,

solidrdmsagteforms includeulpitiangulinyitedi to ttatdetssapdudes, granules, and bulk
rectally, transbuccally, jntranasally, |iposonally,

poseis MpekisntqiBih sxeyagPhad drgl (blk A0 bes fommyed: chepagfozenges

and48blekah¥ thiyPhe SHATRESdY sﬁig%-:a 4680 oPfilnd LERE. xalﬂp)lles of capsules

subcut aneously, i1 ntraadi posally, Intraarticula
include hatdecaft gglatifilvepabesp Giragid esaadl mwdecsmpeg bé prowiled in non-
accordin o the | nventiqgn may al so. be adm ni stered or
eSS BB H Mo ER] Wb be GURaEY P Asher pogaGpnts known

to tho& WERaliYmd it bi tors and conpositions conprising them
may be adm ni stered or coadm nistered in any

[0245v eht dentaal emlostugents ADPP-Canldablitdm iasdardib 0nthierprédest invention
context of this invention is intended to nean the )
are QE‘?ﬁlﬁ?ﬁds%SrSQPii GRsase torsse PickraAblY SaPsukes ok fblats- c Theyahlets, pills,
capglﬁleé’}’@fo He§ eﬂﬁgﬂg fike ﬁlﬁggﬁiér}éllg %Eh@lnt Meror'dibrl B? th%%floc‘\ﬁin%f
a coordinated treatnent to achieve an i nprove
ingeedients; al caupaoide of Ssiekilac aamedyanisder;af dibientiaydidhtsgratiig agent; a
coextensive, that is, occurring during overl apping
lubgeantyglident; i3 sysetenmesgpntsand 4 flaygingragelis pensi ons used

0240, PELEIREE Okt ST Rt HEMEIEO N R BP
midredryaaing celbipRngith $tag@eanth, glucose solution, acacia mucilage, gelatin
solution, sucrose and starch paste.

[0247] Examples of lubricants that may be used include, but are not limited to, talc,
starch, magnesium or calcium stearate, lycopodium and stearic acid.

[0248] Examples of diluents that may be used include, but are not limited to, lactose,
sucrose, starch, kaolin, salt, mannitol and dicalcium phosphate.

[0249] Examples of glidants that may be used include, but are not limited to, colloidal

silicon dioxide.
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sterile diluent, such as water for injection, saline
solution, fixed oil, polyethylene glycol, glycerine,
wee@pysse gl ycol or other synthetic sol vent; PCT/US2004/042209
antim crobial agents, such as benzyl al cohol and
met hyl parabens; antioxidants, such as ascorbic acid
[0250¥ S PsthmPlelios BistrtéRatinphpledts it nag@RtSed Hi¢tillegut are not limited
et hyl enedi am netetraacetic acid (EDTA); buffers, such
to ag)swemalﬂ@@ sodiupy, sedismatricthalyeqintet Aginicepdhioors garchipotato

stafh BT atiml STt feh e SReRREeREIRY 1y or
[0 kal E&hﬁqsle%f EHIBrif® | thhiQRay BeiedddascladdS ®hi 416 n6f limited to,

acl di fying agents or buffers I|ke car bonat es,
anydicthe bmvratf@iscerpﬁ@‘awh@r &cdublhmfmdml dyésc mgtices tgeof; and water

like tic,and ric acid. Parenteral

mSBﬁ%@%@P{@ hd(f'y 9“585? r?éill *Wé%é!h‘éfeosed in anpul es,

[02502$ poﬁﬁ%ﬁlé %f 'S,\E}&ﬁémﬁé ag%'nfb&h?c My 15@-'1|1§ek1 Qﬁﬁu&@ B8t Mk ﬁbtshmlted to,
made of ass, plastic or other "suitab

suqrmeelacwse [Iﬁ@fm&pl MdeartifiEipL swwetanmgngents$udc gosadiung cyadamate and
qtheﬂg ent invention e it insufficient solubility,

sacepqtffp 3ad ARy NUBPRHRE SPLY V@8npounds may be used.

[0234¢h R nh1ﬁ1§i:§ ogﬂgv&ﬂ‘%"%eﬁ@ tﬁeﬁ‘ 91?&2(})@ fussKidclude bt RkSnd iimited to,
and i nc ut ar ot usi ng cosol vent s,

natarad flaasrs dxnnrttdftyfleml flants si&h(aﬁ)lfm’i@); andi symlgetmlhiémlstoﬁ nd)mpounds that

such as TWEEN, or dissolution in agueous sodi u
Pr%tueea% B ASARLSerisaon, SGR SO Of HRed fyRARGERING i gyl salicylate.
[0@ fes tof' ?re& Qﬁ}ﬁ ?nam Bk Sagecf)ﬁ)lcﬂl%l@ %dt 'are not limited to,
0 cti-v armceutic conpositions.
prc[p@RaﬁShl}ﬂdpbnnomsteange morba’dd inmgnobiéRtel Wiethyhdneighyos monolaurate and

according to the present invention to a conposition, a
polygxyrthsdenc lawgheheh on, enul sion or the Iike may be

[O%g!)e Eﬁes of Eﬁﬁngfneﬁg? z{tﬁg%‘ hta{ ng?r $Q 'iIQegﬁhElhﬁﬁ B/M't Lnle not limited

n a nu ors nclu

to, ifartt}eetwfsdfamd@x% sﬁamcnaxﬁlmﬁiatedmhelaaa:chnﬂlmellﬁlolsmknetaté phtbilates.
t he conpound in the selected carrier or vehicle. The

[0256] e c Exaiples o€ Bl captings tipb amy dpetusedinsludsy bt @rg ped limited to,

C
S RAReIRINY, ddofRh R R S e B A R 0000 and
celfil6seQpbtaithatatpr ovi ded for adm nistration to humans
and animals in unit dosage forns, such as tablets,

[0253 b s ulfeayal qsirmnsstratp@méie@redd thy spbwﬁ mwrmoun@ Fly @pgonally be

pl&a(%'& ?§ brsnipﬁilo% El'éa? % ?%CES grﬁ)g} tglﬁ él& orn%léﬁfo%qﬁe SB8rach. For

ex@hplk th® BESMPOHHicH Entek féﬂhﬁl@i@ﬁ@n QIU@IﬂEh& b@ﬁm fthath@aintains its
conpounds, particul arly the pharmaceutically

integrifye it b Istoreashiasd releasethalartyve ¢ranpnvei imihe infestine. The

composition may also be formulated in combination with an antacid or other such

ingredient.

[0258] When the dosage unit form is a capsule, it may optionally additionally comprise
a liquid carrier such as a fatty oil. In addition, dosage unit forms may optionally
additionally comprise various other materials that modify the physical form of the dosage

unit, for example, coatings of sugar and other enteric agents.
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salts, thereof. The pharmaceutically therapeutically

active conpounds and derivatives thereof are typically
wo orosdssed and admi nistered in unit-dosage foPEEUS2004/042209

mul ti pl e-dosage forns. Unit-dose fornms, as used

herein, refers to physically discrete units suitable
[0259] hawBipoands RBbiMRg DUR Sebsht ANAnRGE#AY8Ro be administered as a

individually as is Known in the art. Each unitdose
coropenteat plsanselixite gespensivm epiruguwafer.tspriokles dhewing gum or the like. A

syrhi e pusif st eeSBPR o e aetve s SHER
sw%eﬁ@nif@ Sigtint 8 RRAIIBESH VGRS, GRS hlEboloigRiaat $1a96rs.

I [uent. Exanples of unit-dose forns iInclude ampoul es
[02668 si{he PPPSIV imdlibifoduaf thy ppack agedtiva blagtalsorbeonixsd wéth other
Uni t-dose fornms may be aqgm nistered in fractions or
St TR AUS e 8 B DA Hi SR A6 OF BTG gk Spplignent the
desPledia8G8H, 56 asUitdciBORR Hodif B PREHAEE dFdr"éme?le‘? g acompound
contal ner to be adm ni stereo? I n segregated unit-dose
is Used for tieatingphstlsma br hyperiepsien,domey bonsesl witic bthdebronelicslilators and
ottles. of tablets qQr capsules or bottles of pint or

antflypPgeRsiveagRrts, re3ReCHYSIVe dose formis a multiple of
*h : e

03601 RRApIek PP bR RcRkn AiBAR Bl PRRLAR) BOcid n
tablevs ¢dmeprisiesPRP-IVNvkibitosof thdyerescmppysntiorinchmEy, but are not limited

conprise:. a di]uent such as |actose, sucrose, )
to Bnders.drbrigantto SRt disptegrating3apnist eRIPHRS RepnEss Haveying agents, and

ri t i . 3| . .

welti dsEfiS EnHE Sodea FRANG Sl L PR BhierioWBpfihd Rsist tho action of
stonath kel agd dissolsel ohdidintepuate acthe nagedl ak htkaligd inteasifes. Sugar-

nol asses, pol vinyl pyrraolidine, cellul oses and i
coatre tablets Rasbe srapirsssed sasts nwhich difSeentilavsheef Rhaamagentically

. . hos . e

e Yl AEKS, AOUDILP, ENASSRA FHLL ol LRk st

havetbeen todte®withplotimdre opoibpeduiidble Y oatis QVIVitipl: compressed tablets
di spersing, or otherw se m xing an active conpound as
may beicaegrestrshiablatsanadethygnete thanpnegoamression cxelewitiaing the,

_ | _
oo R o RS Bl ATy e, 2R By, e oy also

be Lisddein tAbets. OFIAV SriSOAndd dvisdteDingSdps e Myt uskd ir@Bletsgand are
t he_phar maceutical conposition to be adm nistered may
espafigly sesheldn ﬁhqﬁoﬁ@ﬁtl@lhg %{egvablle tahls ppdilozergasst ances

h [ ent.s, e i fying agents,.. Qr )
107835 FRr st OB S stas T 2 M a2 e il by g
limfitedl t&%ahdus solRE6hR eulsiamd si¥p&rsidnd Dlutfns hAGBX SusbBions

derivatives, sorbitan nonol aurate, triethanol am ne _
recggditeiad foar narectfarvescenigigivdes and eblexveseent piegatgtipes reeenstituted

fro%geefpetr%scé%% tglrja%lules.

[0263] Examples of aqueous solutions that may be used include, but are not limited to,
elixirs and syrups. As used herein, elixirs refer to clear, sweetened, hydroalcoholic
preparations. Examples of pharmaceutically acceptable carriers that may be used in elixirs
include, but are not limited to solvents. Particular examples of solvents that may be used

include glycerin, sorbitol, ethyl alcohol and syrup. As used herein, syrups refer to
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nmet hods of preparing such dosage forns are known in
the art, or will be apparent, to those skilled in this
W@ea05/093381 exanpl e, see Rem ngton's Phar maceut i BEI/US2004/042209
Sci ences, Mack Publishing Conpany, Easton, Pa., 15th
Edition, 1975. The conposition or fornulation to be
cor@fiirited h@iedds Yalhtionsiof ad0yarefte RkamplRNREdve A SHHpE nfely@ptionally
uantity of a DPP-1V inhrbitor of the present
furthey epmpiase a presasvaitys: DPP-1V activity in vivo, thereby
at i t.he disease state of the subject.. [0242 .
1036455 EatREs 1 SR th B Srdemid) Wi R sRg g oS isherseetin the
forRI\GF s@ﬁm@wﬂ%du\ghbﬁtmneﬂfepﬁguiap eRnipgk ffy bteorll§ $6Bkl-in-
invention in the range of 0.005%to 100%
watenor yatervieiogemulsipnsh Hxtaspherl cdipberncasapiidadly agceptidhle ¢apriers that

mag Ty AP SRLS B LA L AT 1 BhepRiaeg iatiel, emulsiying

agémgq%g?ﬂgéwmﬁ@y optionally conprise any one or nore
commonl y enpl oyed exci pients, such as, for exanple

[026bhr miizennples af pharaciesntichllyractaptable, subsiarices éhat stagibe wsed in non-
nesi um tearﬁ%l%,c tal cu cel l u]l ose deri vati ves

ma .
cfEBrcoRt EPBUEs it RofeaReinigy (g 8 dand Riplgloseea Rime el diluens,
swEALRRO At BweSiA 5%gh§accharin, talcum Such conpositions

I ncl ons

I ncl ude sol ut , suspensions, tablets, capsules,
[0266\Wd e Examgiteg of phateraseitionlly advaptable sabstarses that magl be used in
rel ease fornul ati ons, such as, but. not |im

out ed to .
efferygscent Eramples: 19 Be Bepestijued inte a liguid qrakdpsagrsiosmsinclydg organic
addy %ﬁ%%ﬁ?c%@f%aﬁb%‘af&%at i bl e polyners, such as

col I agen, yle

et hyl'ene vinyl acetate,

[02860] y atoystingdad, fpebyigd yenkd mapoptibnalip by asddniaedtofitlss above dosage
pol yl actic acid and others. Methods for preparing
formsese formul ati ons are known to those skilled in the

B N
and pRipipatiben, bepidio add, lsydidmlben268e asdalcoldli onal |y 1-95%

0243] Salts, preferably sodiumsalts, of the DPP-1V.
[0269hi biPesicylarayamplepplepairaapeqps lquids thplepay baasedgp smssions
inc'ilpd% ﬁ%gpa?ﬁﬁ%nc?g?t'to%%éea‘;oaﬁ?' d elimnation fromthe body,

such as me release tornul ati ons or coatings. The
[0270] mulpatticans ek@Mplbs ot diRiilsifyigs Wt PthALhanbé s include gelatin,
conmpounds to obtain desired conbinations of )
acagiag pragadanth, bentorts; aagd surfasteatsisueh ay polyerdiethylene sattiten
nK%pZé4& Oral pharmaceutical dosage fornms nmay be as a
gPeE’™ gel or |iquid. Exanples of

[0271]  Particular examples of suspending agents that may be used include sodium
carboxymethylcellulose, pectin, tragacanth, Veegum and acacia. Diluents include lactose
and sucrose. Sweetening agents include sucrose, syrups, glycerin and artificial sweetening
agents such as sodium cyclamate and saccharin.

[0272]  Particular examples of wetting agents that may be used include propylene glycol
monostearate, sorbitan monooleate, diethylene glycol monolaurate and polyoxyethylene
lauryl ether.

[0273]  Particular examples of organic acids that may be used include citric and tartaric

acid.

79



solid dosage forms include, but are not limted to
tabl ets, capsul es, granules, and bul k powders. More
wWGE p@si9izel exanpl es of oral tablets include conpCEESEO4/042209
chewabl e | ozenges and tablets that may be
enteric-coated, sugar-coated or filmcoated. Exanples
[027&] c aF%h&lc€§of &‘fll)dﬂj(ﬁoﬁﬁé @ha@fn B‘Bgtus&?inaéffeﬁéé@éfﬁ Wb BPositions
Granul es and powders may rovi d
incholesbdianyeisabnnate and$ddarm esnbenzttef GohsingBgetts mejudsany of the

DTG G SaYDIP AR A VS RS Bier3Bp. | v
[027§j;V| gglgfcglsa?ggﬁ@bggf ﬂeglohpg thrsrﬁsc‘&lrd{ Iél? Kg ﬂgéﬁﬂclﬁﬁfnatural flavors

dosage , pre 'y capsul es or
exttz&bécﬁir&n pldnes suehlfetits, andisyhtheticblpadd efconipoandethateprddudea
i ke may optionally contain one or nore of the
Peﬁ%ﬂlﬁﬁ\ﬁﬁeﬁﬁn‘aﬁ@?‘em ents, or conpounds of a simlar

ur

078" Bor Rk A S0l PUPEASHL 5 LAt

carbbi@ate)vieperablg @il or trfglﬁﬁhd@( aptResabdy edviapsidated iohagelaiycapsule.
be used include, but are not limted to

Sueh sqleeanpsangd the peepaatipn ped encagtitetiqndhercah ere, distlored 4o U.S. Pat.
ook ¥l 2P RRD: BTN IEL FADGRRNA Bl BUSORE. o5 o

exdiBple g ausgybihyledeudscol iudy B diluied with i shfitidm® quiraltg of a
starch, magnesi um or cal cium stearate, |ycopodi um and

phaymageytically. perepabledgpidsaarien 64 watcait e arslyrhessuisd fome

adl%iisn?s(%rau%ﬁl ude, but are not limted to, |actose, .

rose,” starch, kaolin, salt, mannitol and dical cium

[027'7])8 p Micﬁaatl[‘/@l%‘lﬁihul&)éﬁ §@ine§)h@forﬂ|fbﬂﬁhﬂhﬁoﬂshﬁiy m}-]xep@ed by
used include, but are not limted to, colloid

disgelving e d@ﬂPGIS(SilItgethF @gs@]coapaml ewsadffin yegstahle gﬂ&tgilmls

5P R R G EL UG & P e b e B ol f B,
andéibaphifiatafy BeseCIutions 8f §RperRHing iPh&t b GHEt gslaﬁﬁ @ﬁpshl%, shells.
met hyl cel l'ul ose, agar and carboxymnet hyl cel'| ul ose.

Otl[lemsqf}ﬂ foramisitiens icluge tense sef fark in §.9. Fat. NasyRpa3§4@and

43 g% ? but are not limted to, any of the approved
é 0Pfi ed water soluble FD and C dyes, m xtures
thereof; and water insoluble FD and C dyes suspended
on al um ma hydhpictblds)sidtioms@Pémalstfnssweet eni ng

ents that may be used include, but are not limted
[027 The present invention is also directed to compositions designed to administer

the DPP-IV inhibitors of the present invention by parenteral administration, generally
characterized by injection, either subcutaneously, intramuscularly or intravenously.
Injectables may be prepared in any conventional form, for example as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to injection, or
as emulsions.

[0279] Examples of excipients that may be used in conjunction with injectables
according to the present invention include, but are not limited to water, saline, dextrose,
glycerol or ethanol. The injectable compositions may also optionally comprise minor
amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH

buffering agents, stabilizers, solubility enhancers, and other such agents, such as for
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sucrose, |lactose, mannitol and artificial sweetening
agents such as sodi um cycl amate and saccharin, and any
woovbe9s38f spray-dried flavors. [0253] Exanpl eBCD1S2004/042209
flavoring agents that may be used include, but are not
limted to, natural flavors extracted from plants such

exAsplb[doidivsn aretats wottiahinGonblRRds, BétherimaiRdiedidadd cyclodextrins.
produce a pl easant sensation, such as, but not linited

Implgnigeipp et #ilatv-tehashen wﬂmngmmle@qeaw@em[ @Ebﬂlatmnﬁa@téevel of

o MRS . 185 PN SRty DR T

pergeithid acivnenheaing. codiaglelYh Qe 6@&%@&& SRR RGNS §EhigG
pol yoxyet hyl ene | auryl et her. L@ 55] Exanpl es of
depgndentomdhe %pe@tfwtnaﬁgg thetient, asayelbas the eetivityoif ilekegorhpaundragd the

neerzioﬁ]%# éﬁg fatty acids, fats, waxes, shellac,

shel lac and cel | ul ose acetate pht hal at es.

[02[80]256Pa1%m@Ia@ﬁmﬁﬁtriﬂdnmf%%hﬁ%uéﬁﬁhclﬁays BEaWsRHs,
i nclude, but are not limted to,

Sumy@nm@mﬁymtt@wsqw@s admisistiiationsc Brbpstinats h“ylt mentadab se,

000
R e R R A T S A—
suchh® tﬁ@iybpmhzé WRIPAB AL R AR AL B Jé&b%éa\’\kfﬂ?g sbl¥ent just
a conposition that protects it fromthe acid

prlerrmmsgnndndmgﬁlypcbrbrmcda’dcﬂs st¢tle sespengibeg reacﬂgefor injection, sterile

ition can ornmu d.in an.enteri ¢ coatin
Ay lg PHEe R 2D g0 PREBEPTEY with A VBISE BbBRoGAgSe A seril
emiiRIoNAS The E&lﬁué‘[fstxhé(yebé?&ﬂﬁi?bm{éoh@oﬁﬁtﬁ]aﬁfﬂéo%.t ine. The
conposition may al'so be fornulated 1n conbination with

[028#h] anVéeinddorinistereeringaroishy eadinples of Fi2bBR] cavibes ifchele, but are
e, | optjonally )
AT g o T AL ey
I
cofiibing (BcRifhs WOl ARRTE AR, st e R Ackycol, and

polmzl@pyly:ntt g]gcqﬂrajxdlrmaturéﬂhmeoﬁ the dosage unit, for
and ot her enteric

["Z%ﬁm X 51?-,8%% %%?@8%@3@% caceeRitlg cuisierBatgpas epfionally be used in
parbi¥&Y Ffe?&raﬂ@ﬂs AkbRAe, Bt 3P hﬁ‘ﬁt%&? (fh%oﬂs 9&@9@ %B{}l c&{eous

an el suspensi on syrup sprin

vehgeles, antimiveobialkegentd, isytouie agents, (hnfﬂem aﬂlﬂlc)mdmmsp Ilcbc&leandslhetlcs
addj t| on .0 the active cogpounds sucrose as
susg SREGHURE 250, SBNISHY NS SR brsganasiesiag oayb@latamagents and

oth%ﬁ&mﬂ&%tléﬁgf Ao @UMWIS substances.

[0283] Examples of aqueous vehicles that may optionally be used include Sodium
Chloride Injection, Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection,
Dextrose and Lactated Ringers Injection.

[0284]  Examples of nonaqueous parenteral vehicles that may optionally be used
include fixed oils of vegetable origin, cottonseed oil, corn oil, sesame o0il and peanut oil.
[0285]  Antimicrobial agents in bacteriostatic or fungistatic concentrations may be
added to parenteral preparations, particularly when the preparations are packaged in
multiple-dose containers and thus designed to be stored and muitiple aliquots to be

removed. Examples of antimicrobial agents that may used include phenols or cresols,
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[0260] The DPP-1V inhibitors of the present invention
may al so be m xed with other active materials that do
wWmoa0s/938i r t he desired action, or w th materiedBHUS1984/042209
suppl enent the desired action, such as antacids, H2
bl ockers, and diuretics. For exanple, if a conpound is
megausidlsf benzyy @edtiohghbsobutanady methpkeardegnspyd Ip,r-]h}idtromynm acid
used. wi t h_qt her_bronchodj | ators and anti hypertensive
est%faetﬁtf%t?m%ﬁﬁﬁealk%mchfwsf}l psugeHoaanTB £hioride.
r i R . { o) .
O P s PLispioREBhE M o g RE el s g and
dextttose. (Expampitts df bwéfatsithat thaydeussed itdlideashospite dddditras. ERamples
bi nders, lubricants, diluents, disintegrating agents,
of ayiogidanty tha amyDde Lﬁpémudwélg@hb@qlfmdl%mplrsmgf Ingdnesthetics
L C= . e 9f.the . . .
thaClpg bt BscRay Rt BRBLRL Ryo BREBUAL, Bl Ssommsncing o dimersing
agedisshat|nry teerusdd Sndhidegiodiven tarbéiendieyltdlRilose] hydlrkdprdif 1
I ntestines. Sugarcoated tablets may be conpresseéd
methyloelplese gndpolrrndpyreidone. Eagmplss of cphlsifimg egents tial may be

> a ied. Filmcoated tablets, ..
s oB S AOAEEN 0 REhie e d (RBLFE ak e nral ions
inclndé EDAIA or ot her suitable coating. Miltiple

conpressed tablets may be conpressed tablets made by
[025Ak e Phrsmagspsicelniapicss Biagalsepptienallyi inglafinethyhadcohol, polyethylene

[ tabl e, subst ance .evi.ousl|
o AL, AESRL DA, 8RB B3 BUH iR
hydredbll@icsacid;lcAMO btid @r aRbc AWRTHEMNT AGjusGRALES My be used
in tablets, and are especially useful in the formation

[0288] ¢ hEhgegsineentegbiontof a AHP-T\6 idikjtes in [Lle36RintdExlfophelatiof may be
A O ral. dosage, forns that may be used jncl ude t.

sy o8l E AT onislen P ernmary ALY SR €yt sulfcient o

pro8uteARA8ésats phedldblo@iRal @Rt OThS MSREHER ation of a DPP-IV

.. reconstituted from non-effervescent granules and

inhipftpeandéercionegegp bpasert Wilhsltinwedy dependtoadhd ageyweight and condition

vescent granules..[0263] Exanpl es of aqueous

Oft@%{)%{eing St _SH’_% %‘%nujétgla%a ude, but are not

[02891M1 t©fkt-tBse PhdntéraBprapataSilsURsy be§§acﬂ§ iR &k Sdponle, a vial or a
elixirs refer to clear, sweeté€ned, hydroal coholic

syripgepith aticeds. Al prapprationfor phentesd edmidistrdtionashoeldtbeteile, as is

kn carr. ers. t(gat magﬁ be used in elixirs include, but are
¥t aieEd T e dtt vents. Particul ar exanpl es of

02907 VeRfestabRe YR deSicHSE: i é&gﬁﬁ €54 BinistEiBh ! Ppi

[ 1gphyl jglﬁgohol and sy%up. f&s&ﬁlse eﬁre}éal‘}cﬁ?&1@1}}1}%1%&1%.6?@1%1131a

therepmtinalbneffeativel dogge tuformolatedito wentain comugfratioh ®f at least about

| e cr . Syr may . opti onal |
O.I%Q%gpup to a%gut 9%% w/wyorl'I oSre, prgfera%a;f more th%l/n 1% wiw of the DPP-IV

inhibitor to the treated tissue(s). The DPP-IV inhibitor may be administered at once, or

may be divided into a number of smaller doses to be administered at intervals of time. It is
understood that the precise dosage and duration of treatment will be a function of the
location of where the composition is parenterally administered, the carrier and other
variables that may be determined empirically using known testing protocols or by
extrapolation from in vivo or in vitro test data. It is to be noted that concentrations and

dosage values may also vary with the age of the individual treated. It is to be further
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further conprise a preservative. [0264] Enul sions

refer to two-phase systens in which one liquid is
waele@peysed in the formof small gl obul es throupdibus2004/042209

anot her liquid. Enmulsions may optionally be

oil-inwater or water-in-oil enulsions. Exanples of

undiigbodtatidraay byrtiasleefibiit,8pearic 6¢age painciPyiaPhedd6 e
in emulsions include, but are not limted to
adjngiad averdbne aqcprimgity, the iadivilealinaed anskthe professional judgment of the
[ e vatlves, anpl es_.of. ph .cal l
P AT GRSl B Bl RDERRAHIEA Yience, e

corteneitidn MeSEeBH fofth aBtHiare ihtendiRl th De RR&Mplatit & drohét idtended to
liquid oral dosage form include diluents, sweeteners

limdfrihe veapeion grastienekthe rhpee] fomvakbioes of

' ly. t abl. t hat . may._b
0RAE TR HAER, i ) ZRtPedly R e el B pafor omer
suitabledfodml dr GitytheefibatfhR8 36 Brdd@Ee™ nloRSsdIEifle QEDRIIred @4 @8 to produce
and a sourcé of carbon dioxide. [0267] Col oring and

a pfadavr Theyfoagenitee resyltinpiicmed depends woed number bf fictorh éncluding

abov osage. for.ns, [0268] . Partjcul exanmpl es .of
the R s PR S AR A B e Serubiy B P PRefA the sclected
carfiBt Bvehlél PRORYLCRFE 8RRBuR{MEO serrRAH: fo? AfleHBRaBaR A& ptoms
and al cohol. [0269] Particul ar exanpl es of non-aqueous
of fheglisedss dtitatndrenpy be empitaily deterthiiedns i ncl ude mi ner al
oil and cottonseed oil. [0270] Particul ar exanpl es of

emul si fyinhg agents..t hat be used include gel atin,
acaci a, traga Pﬁl,hz @R?%ﬁ%, and surfactants such as

[0202] Y Oxxye OPH-BN okl e PRIGR i SANEon hikd Ald H%g:rr&ﬁa%d &

exanpl es of suspending agents that may be used i'nclude
lyopbidizedpeadtrexyhrel bad et enstisded foe @tlnmmisttatimgas aptutipns, emulsions

o R RS PSP B G362 s o el
By ce BNl ok U, PS8R il Bhnnndn
socawamblogshats budfetr solngjomgaridisinghiktromyorichar sedatila et agelent.
Sulg)sreagélrlt %tne(reileg }il\{r%?ll)n of the solution followed by lyophilization under standard
conditions known to those of skill in the art provides the desired formulation. Briefly, the
lyophilized powder may optionally be prepared by dissolving dextrose, sorbitol, fructose,
corn syrup, xylitol, glycerin, glucose, sucrose or other suitable agent, about 1-20%,
preferably about 5 to 15%, in a suitable buffer, such as citrate, sodium or potassium
phosphate or other such buffer known to those of skill in the art at, typically, about neutral
pH. Then, a DPP-IV inhibitor is added to the resulting mixture, preferably above room
temperature, more preferably at about 30-35 °C, and stirred until it dissolves. The
resulting mixture is diluted by adding more buffer to a desired concentration. The
resulting mixture is sterile filtered or treated to remove particulates and to insure sterility,

and apportioned into vials for lyophilization. Each vial may contain a single dosage or

multiple dosages of the DPP-IV inhibitor.

D. Topical administration
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nonost earate, sorbitan nonool eate, diethylene glycol

nonol aur at e and pol yoxyet hyl ene lauryl ether. [0273]
we005i0238ar exanpl es of organic acids that myP@BEUSReH042209

include citric and tartaric acid.[0274] Sources of

carbon di oxide that may be used in effervescent
[0299'PO$hé DPPSIV MGIBHARs IR ekt SveRAsRhfy ARG beQdhiiTktered as

carbonate. Coloring agents include any of t he approved
topgoat miftived. Wapisal mixtwbs majEbe asal fOr theekandpystemicadmigistration.

t her eof 02 t I I f.fl i
The o0 THER Y BE * 0GR RS RE 10T PG &8 and are
fo r{ﬁ %P&sec‘i‘eaftﬁso 218! ABtnfentU ehulsidhs! Sludid, SMshBlibSs, suspensions,

s of conpounds that produce a pl easant taste
tincteres giasten, fofidg, @éjosplsy irdgaivhs,dprhys ayppdsdionies, bhedages, dermal

e B SR B o Rl
[Olggff efpo b‘PWﬁBﬁdﬁoﬁt A%y bRl ésrhe?&efs%let Ip@zl?&bphcanon

utions, and t preparation and encapsul at
suchhae g dfihalation (sdes tl.aFad Nos. 41084, 1P6t4,4 o209, 4nB23624833, which

4,409, 239 and. 4,410, 545. For. a |iquid dosage
describe ae5peals B deliveyy oF  ieTOig HRbWIor rrﬁatgleabn@lé%m i diseases,
palﬂhylﬁﬁ astilfd) bﬁre@é lrothRehad % Pbraddﬁﬂxfl gﬂr&i(ﬁﬂ% tﬂé"&%ﬂatté{ry‘?fac?can be
ceutically accepta e liquid carrier, e.
in thatf@tn ofl an deeosohst fscyutmafsua aecbilizer, adng o matmﬁne pcmwder for

. [0277] Alternativel y gql:il d or sem -so|id, oral
inspilatian.calorser RegmMBEaHpR pAhE IBETt eATSTLIGh Ay lagtose. In such a case,

S
R i G P
prefe@alsly lmtﬂmnl Enﬁloﬁ:@ffsbonat e) and ot her such carriers,

and encapsu | these sol utions or _ suspensions jn
[0298} d dhe &ﬂﬂ mhﬁqltorﬁ Bayaksp be §praulajed farfeqal ggiopigel application,

Y A A B Ao o W
thefBtth SF 8€18, dr€rs3 hnd Iigiops &EERE applicatibh eithe @y@bsfor intracisternal or

~directed to co%& tions designed to adm nister the
intpspEnghappkeation: dopicet admiaisypderistconipmmated Fprwnsdennal delivery

ancP % Cc%reardgnmgtg Ogllrfgaﬁ aéa/u?Of mgg&%r &J é0¥ %Iﬁl%‘il%ﬁ ttlferr ;ﬁgsd 1@%&1

aneous ramiscu
solhﬂéﬂs&)f@h@DPPyIV inhibitor alone or in comb1nat1on with other pharmaceutically

5
O

acceptable excipients can also be administered.

E. Formulations for other routes of administration
[0297] Depending upon the disease state being treated, other routes of administration,
such as topical application, transdermal patches, and rectal administration, may also be
used. For example, pharmaceutical dosage forms for rectal administration are rectal
suppositories, capsules and tablets for systemic effect. Rectal suppositories are used
herein mean solid bodies for insertion into the rectum that melt or soften at body
temperature releasing one or more pharmacologically or therapeutically active ingredients.
Pharmaceutically acceptable substances utilized in rectal suppositories are bases or
vehicles and agents to raise the melting point. Examples of bases include cocoa butter

(theobroma oil), glycerin-gelatin, carbowax, (polyoxyethylene glycol) and appropriate
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I nj ectabl es may be prepared in any conventional form
for exanple as liquid solutions or suspensions, solid
w0 o00s®938i t abl e for sol ution or suspension i n PETURIH04/042209
prior to injection, or as enulsions. [0279] Exanpl es
of excipients that may be used in conjunction with
mikttkR O #IneSs, dacartebRBerides b atiTR RN Colnbi@itioh® Bf the various bases
i nclude, but are not limted fo water, saline, _
maydrtusab eAgats/ognist thermelting point offWeppsijosies Hislusle spermaceti and

conposjtions, may al so optionally conprise m nor
wak GRS UBPORISIE g1y e qishar ot BE Ramblessiinetpgd or by
mol@hE MHe BpicAMWhhf ¥ DebcRIQPpSsitdylidubolie? td8 gal erdbtets and
stabilizeérs, solubility enhancers, and other such .
capmglen for, regalcdinzigisfratiexmap be maguficumdatsaigthe same pharmapeutically

nonol aurate, triethanol am ne ol eate and cyclodextrins. .
acqeRBPlsapy 207 O L85 b e Badesgp EpBRiaRESt R o b stration.

system such that a constant |evel of dosage is

mai nt ai ngd (SERanfhlés of Rérmuliifdns No. 3, 710, 795) is

al so contenpl ated "herein. The percentage of active
[0298hpoThd fatoviag ardarticudachapples af erad lintcaieposs anddablel s

hi ghl ependent. on, the specific nature . thereof, as. .
forgafiohs CpR BRS Ep Py t5roseh b SREBER id s ReseLyenggn. T
nofell @hat Wis€ Edrmul 239 InaFde8akied ddpeAdit dhihd BdrtiONatdontf¥ind being

fornul ati ons i ncludeS intravenous, subcutaneous and
usédendahelsclidation fatrwhicls thedoinmul stionFis gpangdo bemsed. or

parenteral adm nistrat]j i Iﬁg ile solutions
ready for injection, WFP@& %gi{)ﬁgl e products,

such as ichendovapf {Heﬁgseﬁpm&{tlﬁmdescri bedi deanhgi .

ready to be ‘conbined wth a solvent just prior to use,
i ncl udi ngitniephald Momhydiateet s, steril e s@Spepsi ons
ready for, injection, sterile dry insoluhle products

r eady tosﬁgmjt%ﬁﬁ?hﬁ’éﬂievvith a vehicle jug"%rﬁgi or to use
and sterigi g gyl sions. The sol utions may be either
aqueous or nonaqueous. [0281] When admi ni stered

i ntravendsky, exanpl es of suitable carqd ¢v$00 mdl ude,

but are not Iirritgﬂto g ' %@%Agd)ine or
phosphat e buffer Yﬁ &Egéég i Ntions
cont ai ni j | il 1 zi ng 2pep such as
gl ucose, @Sé‘fﬂfé‘?@?{eﬂr‘}g)rgﬁég%%ﬁ%ﬁgiﬁd pol yrg?opyltnzgne gl ycol

and m xt Deagrosd®loaotiydrit282] Exanpl es afs. to make isotonic
phar maceut.i cal l.y acceptable carriers thaéq nay

opt i onal I§trseAcid MenoRydidicent er al  pr eparlal ®8s i ncl ude,
but are @%ﬁiu’rﬁﬁiyhl%%&eo aqueous vehi cl eg.1d'Rgaqueous

Water for Injection g.s. to 1.0 mL
TABLET FORMULATION

Compound of the Present Invention 1%

Microcrystalline Cellulose 73%

Stearic Acid 25%

Colloidal Silica 1%.
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vehi cl es, antim crobial agents, isotonic agents,

buffers, antioxidants, |ocal anesthetics, suspending
w@psayBsper si ng agents, enul sifying agents, PCT/US2004/042209

sequestering or chel ating agents and ot her

pharmaceutically acceptabl e substances. [0283]

5. EXagrS COMMAISTNGSDPPIVIGAIBIPORERY Optional |y be

used I nclude Sodium Chloride Injection, Ringers
[02P8] ecThoimvehtsmtisnlso ditexted vskitd ar}decﬁha:r@mt,lcl& efrmimm 3y refor

e B e LA, BB AL S PG B
corltoriRb: PRh ke HEp-! W%sée@@s légt?wp t’fl@tdco%'trlﬂﬁlt&fto Yl%gﬁétﬁ&b gy

origin, cottonseed oil, corn oll, sesane oil
anddessyuiptanology 6286 Lodditiomi cr obi al agents in
bacteriostatic_ or fu%glstat|c concentrati ons

[0398he aln epepamodimasnt 2 i &ppipuidrd Hiat comPHTSE &) C%PQS%H% fomprising
at 1606 oRE PRPIR! 1h§i%§tﬂ1a&ecgg gféﬁ@ﬁgg\{énﬁbm Eélﬁi) a5 Rith i nstru tions.
us I ghe

containers an e store and nu e
Thainsauetichs heryhedicatetheatiseabx statelfeswhich alnd ¢omsasitininakb to be
agent s t hat ma%( used incl ude phenol s or

a Ia%%@p@ stspgaUinfoamation desipe inforppiinn andfrdpgipigtianiegarding how to
!
o LRGN, B BE 05 ARG L oL S, T

padkabiap In@t&eme{l eR§Ghmpxsapbesadbr fos hb@sﬂng:tlﬁ@eﬂipesﬁlbmt Tl‘mklt may

be used include sodium chl oride and dextrose.
als@ pptierally cemprise adﬁﬁw%cm@@epﬁe PUSHERs SHORISH £@readaﬁal Shacion of the

corﬁfa %it?%'le [He it m éorﬁ s%n(hé 8@2&&%‘%}3 fn:)@{glloc aﬁnﬁﬁlp‘l‘é&&e forms.

I Su ate

[0380FSt hehdotifer Chdbditnt, k@ adsad of ﬁﬁh&&d@tuw ©padvided that comprises a
hydr ochl ori de. Exanples of suspendi ng and di spersi ng
corag@smmcgn qumnsmgyat heast eedPPRAV usalaibierefths present invention in

corgﬁlga%%l%/ {)}rfﬁ# R%‘f (égllrn!gg{lla %%I‘HS h¥%§ﬂ€éﬁg 5ﬁ#atépiaaﬁ Pﬁ/ &fcc%hlﬁ)ﬁs@ 3 Gontainer

forqﬁaﬂh%tﬁer@&npasaﬁﬁobeT% eénthinet mdf: oflednasl9 rcbﬁnbﬁsesgla(ba\/iﬁ&waung the
sequestering or chel ati ng agent of netal ions

dlsemlstm%fomhmh the c@mpositien ivde be g 1St@rﬁfif jtetiege mbgrmation, dosing

N de et h
or B RS eEBs P b 8 o BE L b o i
als ggtl&[mmmﬁl@ﬁs@aidlm e6hpSiens, aeihths s?hﬁgds Goddin@inRtration of the
lactic acid for pH adjustnent. [0288]

comperitdor. r Bt ldhmay cempiye- thyycompogifienin Sinitgh: h@mparm]d@eefprms
0303 e b I kRl B1eF 1 b Y L RBHIRT Ot manutacture
accoRdihf & @Brdsent invention may form a plurality of divided containers such as a
divided bottle or a divided foil packet. The container can be in any conventional shape or
form as known in the art which is made of a pharmaceutically acceptable material, for
example a paper or cardboard box, a glass or plastic bottle or jar, a re-sealable bag (for
example, to hold a "refill" of tablets for placement into a different container), or a blister
pack with individual doses for pressing out of the pack according to a therapeutic
schedule. The container that is employed will depend on the exact dosage form involved,
for example a conventional cardboard box would not generally be used to hold a liquid

suspension. It is feasible that more than one container can be used together in a single
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produce the desired pharmacol ogi cal effect. The exact

concentration of a DPP-1V inhibitor and/or dosage to
wheooasesdsii || ultinately depend on the age, weP@hUSHN042209

condition of the patient or animal as is known in the

art. [0289] Unit-dose parenteral preparations may be
paqhagkfgadrketa singlampsuge €ornd Forr @karfiple taBlétsl igebe/édnfhifed in a bottle

needl e. AUpreparations for parenteral adm nistration

thakjsq ternisanigngdvyighin abox-sTm@Myahmkipmmék& digeqtions lfmr theOI
BB e o 855 e IR A5 bk s when

theabpaeicompdnangreipsefbablLldaiigdtetdd @ifferent ®sage forms (e.g., oral,
concentration of at |east about 0.1% w w up to about

toppbstngdesmahyidargniesaloraap Rgmindstered abdiffesenilosags int¢raals, or when
. - I ahy bit or treated. tissue(s).. .The DPP-|V .
e 4 PO o bolel HBERSpGRRLS o e restalbing
phy@iciarded into a nunber of snaller doses to be

adm ni stered at intervals of tine. It is understood
[0303ht Ome ppitisylas exataple gba Aitdcchudiagito thegfresentimvensivn inilsb-called

.be a fupection of the cation, of ere.the conposition .
o1 ek oREMPEPIS atifol RESLE nf R RaEiE SR Ane e e ing widely
uscd bt @b paekaeliatof MY ehledalhiftk A6 FRs! (BBldtY cHHRY, and the

known testing protocols or by extgr apolation fromin
liks)i. WBdister pheks\generally ewntsistiaf asheet of wlativelyestiffonadrislivavered with a

oG R SRRl 5 B e
foribd i@ YWMIEE $6iR0thd R8dsséHava e H2S dddChh e oSiHBivRRl tablets or

speci fi ¢ dosage regi mens nay need to be adjusted over
capsilpstolescipackiehgr may hawe thesize antlistiape eeabcamahddate multiple tablets

an B ap e Rt e dbe HPRSROIHE 7 Pharain BRascesses

S B e ST RARTIAPR se IR bR oo at the

face pbthe doihavhich ip oppasite éronf thehidrectiai medhitio theutadssasveere formed. As

o restlE 300 blE oY srpennts o ieR o CaeR gl andgsined, in
the R&c8RE b¥RfceA Bt S8R TOTURE 1R JABLE ﬁﬁéﬁpm@o én}éﬁﬁleof the sheet is

product or to produce a prodrug. T
such ¢z lthei tabletsi ortcapsaladepe he serupad feom thedsisten fradkaloy masyally
i ncl udi i nt ende de of adm nistration and the

d th h
pplyie Biesi F, OB fh Feess FAPREREEILFUEEan BT e place of
the Yé‘c@lésc I "Bne tAbIBL @ﬂ;} dap&hit ¥ e be F%rﬁ@kg% I348 tnfg% cient for

aneliorating the synptons o i sease and may
[0364] enphothensdpeyifidenodinmea of a kit is a dispenser designed to dispense the

daily doses one at a time in the order of their intended use. Preferably, the dispenser is

equipped with a memory-aid, so as to further facilitate compliance with the regimen. An
example of such a memory-aid is a mechanical counter that indicates the number of daily
doses that has been dispensed. Another example of such a memory-aid is a battery-
powered micro-chip memory coupled with a liquid crystal readout, or audible reminder
signal which, for example, reads out the date that the last daily dose has been taken and/or

reminds one when the next dose is to be taken.
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C. Lyophilized powders [0292] The DPP-1V inhibitors of
the present invention may al so be prepared as
wo y@phyissred powders, which can be reconsti t ut BCI/i/82004/042209
adm ni stration as sol utions, enulsions and ot her
m xtures. The |yophilized powders may al so be
fornmul ated as solids or gxiAviPI®393] Sterile,
| yophili zed powder may be prepared by dissolving the
1. COMPRUaliBn DIIPPAT RAARAG! © buffer sol ution
contarmrng gextrose or otner suitable excipient.
[03B3s e Yueibtis Sicthotds eafyibk tdewdlomd fof synkteesiziig dongouhds dcvsting to
by | yophili zatl on under standard conditions known tq
thetm@%?et wvejany. |Represepfativg methpds/foy s¥ntherdzigg thesegompounds are

Y, 4 8 B Lot ok XAB L B BRNEE PR prsen

im@midm fnal alsb by cimthesizedMyrotisat fsyifithetkytoutedlthat @H*,e@mlajn devise.
ucose, sucrose or other suitable agent, about 1-20%
[03&6& eltawilhbesadily iscogizeddhaticartain sompawnds aseariing,to diednesent

i@ bR o Bl Bles ROLASE L AR SBIAL & i Shrcochemisiry

hoSé o

to thy Rompbhnd (e Qdhiraledhtdr). I0iElrechigized thabkyhthedis dtttbohipbatids
Is added to the resulting m xture, preferably above
acqopdpg teethp Preseniriayentionangyresudt inphg craatiomefumixemessf djfferent
SSO

ste%%‘flsgn} st{gggrgﬂ)rﬁgea i dﬁaste%orr%er%}u f nles-grée argt?%lgélrt :;eé%oclﬁ'el)ﬁsltjry is

errd
Speeemeie Pecitadi drOsF. a &qu)duaau@ fnte@ediodnebRiphss 31 Tthd @ifferent possible
filtered or treated to renove partlcul ates and to
stereesgmerst eri l i ty, and apportl oned into vial s for

039 PP Mt Biod§ BE Yot Bing RS ifeind o RomeR Y known
in {F@RHCRbr XARipIY, 3trfic¥ii6 R DARAI ATbengiRd by uanbmecpmh @ optically

the present 'invention may al so be adm ni'stered as
activepesavingiagent tefornifopiic dlaﬁtcwcus@gemcagorbleoumdedTh@dlastereomers

ma e e e T R Bt e ALY BHE cBitepeseDispociable
cofapRxéd #8y MRS b8 iSed 81831 e BSn&s A cryddlime diastereoisomeric
of ntments, enulsions, solutions, elTxirs, |otions,

sa1§D;stsmrmmsers tyipheatlphevs SLﬁﬁ@eméy distaotphysieal pmﬂeﬁles (e g melting

band
poipls; biBeE 8P i P Eies AR o RohSELEY S5 & Faly sgraigd by
tak@b bRt pabf BBse dl%%ﬁlmﬁéae F@ngdrﬁf)lé "lﬂbs*@érte&hérs 'Eﬁz‘{t}%?cally be
formul ated as aerosols for topical application, such
semsat@yby clivainatoigoaphy oe by sdpamitioRaesolitis, teehndats bzﬁd upon

dlffA'erences n solubaf]d L}r\ r?ﬁ%?e ezta?iledvgélsc%ﬂ)tion of techniques that can be used to

resolve stereoisomers of compounds from their racemic mixture can be found in Jean
Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and Resolutions, John
Wiley & Sons, Inc. (1981).

[0308] Compounds according to the present invention can also be prepared as a
pharmaceutically acceptable acid addition salt by reacting the free base form of the
compound with a pharmaceutically acceptable inorganic or organic acid. Alternatively, a
pharmaceutically acceptable base addition salt of a compound can be prepared by reacting

the free acid form of the compound with a pharmaceutically acceptable inorganic or
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descri be aerosols for delivery of a steroid useful for
treatnment inflammtory di seases, particularly asthnma).
wah@seo$3er mul ati ons for admi nistration to the PCT/US2004/042209
respiratory tract can be in the formof an aerosol or
solution for a nebulizer, or as a mcrofine powder for

orgdalRWakd. alhb@ﬁmc%@ %?%a%‘ic éd?dsc'ﬂﬂmaﬁk'%tshﬁﬁbl&"fdrhh@ﬁrebﬁl%ﬁ&n of the
carrier suc ose. In such a case, the particles

pharmatﬂéicﬁldﬁr msvbpttablorsalm of Cdﬂ;{mundﬂ dry sétforh ih thewlefingion$ section of

t han n1cr erab | ess th n 10 m cron

thig §3BHGaIR . ARerariyEl] e BRE BiFES ok {heiso b OBy G5t i Bagiagha tsing
salfsfotﬁégﬁhnghlat&mscalméaﬁwlg@g' on, such as for topical
application to the skin and nucous nenbranes, such as

HﬁOﬂ]th@heﬁe¢mudotﬁeebmmﬂbmﬁsgemSpmmpeanbcmmbdpkpmmdmmnnhe
and f E a,tlontothe e%/ie or%‘f [ traC|sternaI .

CORBESDPRAIRG, %" tlgaﬁrﬂ.t ehesigaddigapsabio FORFARlE 1 AgpmRound in

an ﬁ%ﬁtaﬁﬁmbﬁ"sﬁgfofrﬁﬁrcah THRRSHREER! o HE! do¥ie aé()nﬁ{r}%ffg%e%sé BY treating with

mnistration to the eyes or nucos
a stitdbdd bdse gl lenmpives hydasilk sshtivh, sodmnohydroeid&PRdlthe like). A
i nhi bitor alone. or in conbination with other

cogpeiHE @ heseadditionsalidipm sp be g vsitethiosthe sprrespepdigg free acid by

alh t f
e TR FLRPLe S G AR B he i sease stat e

[0316] Nng The pabdxides oTtchapounds a‘bﬁoﬂdﬁng&d nheprétendinventiosti@lbeggepared
topi cal application, transdermal patches, and rectal

by methads knowh o thospieh ordingsy gl insibg artrdier exasmpip.dY-oxides can be
PRSI ERL 5008 KO Rt QbR oo

triffyerditacetie héid Clermtelees Alid, perRAsit atideseradetic usidgd her ei n
mean solid bodies for insertion into the rectumthat
mefgaehloigperggyheagoigacidy eyth@éﬂﬁg)am yitable dneahargagic splverir(e.g., a

5 BSABSALESAELL e R BEHL Rt X v,

theumokidé@ of the coepb@ldsdp Pe prdparddgond i Maske o@ran\apisuoph@ta
and agents to raise the melting point. Exanples of

stapfEgaBatpid| ude cocoa butter (theobroma oil),

oA R onb R A S el

cothpbigldy 6¢ rtﬂed@@g @fth fa@éddélrigodg@ﬁt (%0, m‘alfalatsmm&&h@ﬁdé hﬁFheny1
vari ous bases be used Agents to raise the neltin

phesphine, lithivgy b@r@by ristel, sedinmdy difde miasmhorusdrighlagide, trlbromlde
or QR FLuSHER AR e Celf aol G HhaoRiplr ctpeib ffous iorane.
or fhe&6f @10 oWoPESi tory is about 2 to 3 gm Tablets and

[0312]  Prodrug derivatives of the compounds can be prepared by methods known to
those of ordinary skill in the art (e.g., for further details see Saulnier ez al.(1994),
Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate
prodrugs can be prepared by reacting a non-derivatized compound with a suitable
carbamylating agent (e.g., 1,1-acyloxyalkylcarbonochloridate, para-nitrophenyl carbonate,
or the like).

[0313] Protected derivatives of the compounds can be made by methods known to

those of ordinary skill in the art. A detailed description of the techniques applicable to the
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capsul es for rectal adm nistration may be manufact ured
usi ng the sane pharnmaceutically acceptabl e substance
w@nwshyssshe sane nmet hods as for fornul ati ons fRPCT/O8EI04/042209
adm ni stration. F. Exanples of Fornulations [0298] The
followi ng are particul ar exanples of oral, intravenous

creafiéh bﬁ@b&btiﬁ@g@%@éﬂ&ﬁ&r kdiaévalBih BPfouad @l TWberdéaeProtecting
wi th conmpounds of the present invention. It is noted
|

Grempiniggeic Suptfedint edgiomjolseWilay Gedonselentidfy on t he
0333 ¢ 1, Coop R 1S B0 it ek BE ooy Brepared.

FofeRMaAEh e GariR o4 bTdh & nve § §&1hted BVE M HRARs ) O
g Gtri b e R I\/bnohydrnatigﬁolIgggﬁg it [P0 My Las) Y cs of

compowrldg vb thiermgespntt iavenjion mayobel @@ veniehtiyTROMENDbBrecrystallization
£ FORMULATI Cong(ﬁu%ﬁ oft t he Present | qventi on 0..1-10
TR AR LU SR Sy I ST e-dising Preanie, sohuehig,fich agdioxin,
tetBlV@oNeRPHYHERi1 1. 05 ng Sodi um Hydr oxi de 0. 18 ng

V\a%’er for Injection g.s. to 1.0 nL TABLET FORMULATI ON
[03@51p o Gethpofindsteecidinggn tthd present irventiés ddncalsechreytpdred aetheir

. Cel |yl .73% Stearic Acid 25% Colloidal Silica 1%5. .
indio] R Bk TR | R BICTIRGE 5 8 coRRouT L e gptically

activ® r8dotPing hp & I peit & BRGerOdifSihedt Il RRd O separating the
manuf acture for treating di seases assocliated w }%aﬁ
diaBeRomérs ard resovetng thetdpéitallly pirasesntmneer Whdkdesblation of
ena%(t)i\c/)glrersaclaln be carried out using covalent diasteromeric derivatives of compounds,
dissociable complexes are preferred (e.g., crystalline diastereoisomeric salts).
Diastereomers have distinct physical properties (e.g., melting points, boiling points,
solubilities, reactivity, etc.) and can be readily separated by taking advantage of these
dissimilarities. The diastereomers can be separated by chromatography or, preferably, by
separation/resolution techniques based upon differences in solubility. The optically pure
enantiomer is then recovered, along with the resolving agent, by any practical means that
would not result in racemization. A more detailed description of the techniques applicable
to the resolution of stereoisomers of compounds from their racemic mixture can be found
in Jean Jacques Andre Collet, Samuel H. Wilen, Enantiomers, Racemates and Resolutions,
John Wiley & Sons, Inc. (1981).
[0316]  As used herein the symbols and conventions used in these processes, schemes
and examples are consistent with those used in the contemporary scientific literature, for
example, the Journal of the American Chemical Society or the Journal of Biological
Chemistry. Standard single-letter or thee-letter abbreviations are generally used to
designate amino acid residues, which are assumed to be in the L-configuration unless
otherwise noted. Unless otherwise noted, all starting materials were obtained from
commercial suppliers and used without further purification. Specifically, the following

abbreviations may be used in the examples and throughout the specification:
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conditions for which the DPP-1V possesses activity

that contributes to the pathol ogy and/ or synptonol ogy
w@booskes3gondi ti on. [0300] i one enbodi nent, a RCT/UBR04/042209

provi ded that conprises a conmposition conprising at

| east one DPP-1V inhibitor of the present invention in

conbi nat gdgraws);h i nstructi ons. Theng GsilligtamEns may

i ndi cate the di sease state for which the conposition

is to beldHfi stered, storage i nfdk atlbES)dosi ng

i nf or mat Hﬁ&_g instructions r

adm ni st gf}‘({ ifes osition. The Ki la@a cgslﬂség%‘%a?r%lpcmé
packagi ny1 (rabler)t aI s. The packagi ngnMB(hﬁIlinailaﬁ)’Hy
conprise. a container for housing the conposition. The

kit may &V<@EYERISE |y conprise At eif@ ial

conmponeny gy 6#%%11 syringes for ati on of the
conposi tion. gﬁ%) may conpri se%?@é Yosition in
si ngl e omnwll(hiikin®lekpse forns. [Omiﬁanibierﬂlf&hlb'@ﬁture)

enbodi nent, an article of manufacture is provided t hat
conpri sedin @Ewssstherssonpri sing at | east one DPP-1V

|nh|b|to ent inventio |na on,wt
packagi ng pn(gl%eyrql?%ﬁ&& The packagi ng‘l‘fgg tglnni ﬁévmatograpq‘”

conpr i seTa(e@atiah fifke);f or housi ng tﬂfeiréxib‘i‘%qﬂiaﬁd)on The
cont ai ner %t(optl onally conprise a | abel indicating

t he di se¥eOH (mebangdy; whi ch the carfsOs (1180@1’99&90]1),0 be

anai or 1 Er e ARERRLEY ai n. now 0. atifmoseRk Ty

conposi t TPAA (Tﬁﬂu&bhcdﬁ&)énﬂj{]cﬁmw pt |’IQIIa{tl:tYalfjfﬁfm’|!iﬂaﬁﬁ
addi tional conponents, such as syrin

admi ni st Déﬂ&?@rﬁdmethyﬂ@lfv@srd%su ti onEt® (kﬁhls’l mﬁilte)

t | ' d
Forns. - boaS(FABRgpfdndysy "P DU Bk ki RRED o
used in Kids di’dlﬂo@ét‘hhl&i)es of man ufqutequﬁﬁahwf&ﬁlahﬁde)

the present |nvent|on forma plurality of divid
cont ai nePMBUEN, P&Sdlaledly\]!pr@eﬂem@a) eChlL (]alﬂanbpmjddnm@dalzole)

o1 1 or m JRCR AR R SlareBlpy o HQSRRRER 407 =P

phar macego —Mycﬁ@ﬁﬁﬁ&ﬁﬁmﬁn@ﬁt er iR T i Phy&oa %B@n%otﬁazole);
paper or cardboard box, a glass or plastic bo or

jar, a r E6e@icihyl ethsnly (f or exanpBERCl(ethiylshrbodiimino
h %{IH(# of tablets for placenent into a different
yd(f% dr), or a blister pack with individual doses
for pr eSBUIQ (1SbuBioxdyB&bBAAK accoring (9Q1u%renylmethox carbonyl);
t her apeutic schedul e.” The ‘container that is enplo 3’
wi || depBi GlicychberXeabodiosmgy f@Bﬁ(hwzylma«tarbonyl)

Ac (acetyl); atm (atmosphere);

TMSE (2-(trimethylsilyl)ethyl); TMS (trimethylsilyl);
TIPS (triisopropylsilyl); TBS (t-butyldimethylsilyl);
DMAP (4-dimethylaminopyridine); Me (methyl);

OMe (methoxy); Et (ethyl);

Et (ethyl); tBu (tert-butyl);

HPLC (high pressure liquid chomatography);
BOP (bis(2-0x0-3-oxazolidinyl)phosphinic chloride);
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for exanple a conventional cardboard box woul d not
generally be used to hold a liquid suspension. It is

w0 e@sioisel t hat nore than one contai ner can be BPGEUS2004/042209
together in a singlepackage to market a single dosage
form For exanple, tablets may be contained in a
bottl e tTBAF Getkdinibutylai@BhiabhN@ebrided;hi n a box.
Typically the kit includes directions for the
admi ni st PEEERA (oetatdhdoropgrhenyois asisthponent s. The ki t

03935 oI ReE s R s A Bp PR R PR B aturated
aqeR8 R 8SutiH FENAECL Wnle@GMhorwisBRAdidted, lallaOBP&GH R AOBxpressed in
parenteral ), are adm nistered at di'fferent dosage

°Ci(degeeos élegtlgllade)m‘bllh rgactiomstdooduaséd wiiver am dtievti afmasphere at RT unless

’ orrponenﬁt‘ls of the conbination is desired by the

OhSFRISE PO g physi ci an. [0303] One particul ar exanpl e

[0Ak] 2 kHNMR%%E&tNe&Qeéd?&’edHrﬁéﬁﬁiket RYERHI 100, 'cfheﬁncal shifts are
so-cal I ed blister pack. Blister packs are well known

exprassedh ]pz’atslwg miljionr{piprs). rQO@ngaomtmﬁs ag inudéas gf hesezdHz).
or the pa of phar Ceutlc U|t dosage f.or
soffiasinatah dpaby g%par%tﬁamtl FRideand a5 SeStEgR e dE R4FInIED) d
0 mc@glﬁ [ veI stiff
(d(ﬁrrlgtég ?a# Qﬂg gvg%% a(a | {:t),ﬁr (gl%r%?)tef er a%l y
[0X19%ns i[mwmat;olptmsﬁmss spettes (MS) andwompguhd puigalatgiverg acquired on

rocess recesses are forned in the plastic foil. The
2 Wags 2L RS oin Tuadsepolm ey semmpraied; With SreliREprayippestion (ESD
sofie, TP BHea: (2004P34 P, Bl Yo AN Sl M0Mctor (BLSD).
Thtnelapﬁ‘ chesrkadgraplex tvas pé‘rﬁartmb Ioemﬁmmﬂn\ﬂafoksﬂwagepplame @60F-
n the recesses accordingly. and the sheet

of
254>ewétwrlve1i it UV light 58 phanqlic phosphomalyhdic agids Nimhydrin or p-
a [

o B R D on e kR R adheflimkd ofiBRT g F230-
400\mesh,Mauk)., the tablets or capsules are |nd|V|duaIIy

sealed or collectively sealed, as desired, in the

rec-Sst b tmeen the olastlc,f0|l and the sheet .
°:'.’:- s F'or ! I ditens Ok The Present _'9'_

tablets or capsules can be renoved fromthe blister
[0328t Kk B Prighubitifpragnspidirgioghepiosens imientioie may be syathesized

orrre heet, at t

scefEpERs RS R Stk MR Ry 2o B8 mereim

in the BRMAPleY.| OtheRehcRNEfihREhes &&ﬁ@ﬂé AR H@ﬁs&ﬂ%cﬂhf)h&skﬂled in the
enbodi ment of a kit is a dispenser designed

artdi spense the daily doses one at a tinme in the order of

[0 Eﬁ: r t i dﬁg%su%ﬁ%p%ﬁﬁéggg% 1%{%23{6 ‘Be(:j llfl > feﬁr%%fe tro pirotect reactive
funfcﬁ&ilah gk cip®, oPERIrhSIB G§drbk§, hnkiRg, ik, W0 or Btboxy groups, where

these are desired in the final product, to avoid their unwanted participation in the reactions.

Conventional protecting groups may be used in accordance with standard practice, for
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic
Chemistry" John Wiley and Sons, 1991.

[0322] By varying the Q1 and Qz, Ri, Ry, and R3 groups, a wide variety of different

DPP-1V inhibitors according to the present invention may be synthesized.
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exanpl e of such a nenory-aid is a nechanical counter

that indicates the nunber of daily doses that has been
waelr@peysed. Anot her exanpl e of such a nmenory- aPdI/US2084/042209

batterypowered mcro-chip nmenory coupled with a liquid

crystal readout, or audible rem nder signal which, for
[0RARPLfeach BRER a‘BH(re tdaedai e dltn Qlnd {?‘ﬁlo'u@&tibsﬁﬁiehbé rg Be selected

has been taken and/or rem nds one when the next se
fronsam«mgihe vakaen sEbliRinESothervRsepaglathermm.Of - DPP- | V

I.nhi bjtors Varjous pethods may be develo ed for
[03§3ﬂt h §f»fﬂm% %‘%6 SHiesss ebpAlIFYag (EUIRQUN{T acaring to the present
1nv‘eﬁtY&{‘lgdsQ@on BRAEYERLEoN SABREDAES tff‘aﬁh%}éféﬁr{‘es' zi ng

ese conpounds are provi e Exanmples. It is
. eVe e conpounds of the present
* i nveRt i c yHehesi zed by other synthetlc

tes that others rray devi se. [.03 It will
[0328hqi I e presay A EatoR rﬁafeméerqxgnwgl H%‘shrﬁ’é?,do]m ithegfoflgwing

ehﬁtﬁeé)ﬁﬁts@e@&nﬁemig 141 &V ?ﬂ%oﬁfgt)ﬂnds' a@g&l‘gﬁ% tE) Qhe 1nvent10n
er atons that con particul ar stereoc

to the conmpound (e.qg., chlral centers). It is

recogni zed t hat syntheS|s of conmpounds according to

the present invention FeRerimentn {TthHFﬁe creation of

m xtures of diffvaremsr stereoi soners (enantioners, o

di astereoners). ess a particylar stereochem stry |s
speci fj ed, recitigﬁqn of a co el is intended tof
enconpass all ofgithe different i bl eNastMet eoi s 9*

[0 ﬂ&glou Bpds Tor s paqatlng m X MF s Q

di TTergnt stereoi sonmers are in the ar

exanple, a racem c mxture onpound may be CN
reactett wth an optically active resolving agent %o
forma pair of diastereoi somer i2c conpounds. The

di ast ereoners nay then be Qeparated in order to

reco heioptically pur ntiomers. Dissociable
conpl e may al sg\pe _us d tlo resolve enantiomers
(e.g., cfystalljne &@er oiQoneric salts).

Di ast er eqsrercg t ypi cal ha fficiently distinct
physi caborpnox.p‘er bh es (e.qg. ing points, boiling

poi nt s, ? dfi lities, rea8?|V|ty, etc.) that t hey can
be readily separated by taking advantage of these

[O%E g}( %lﬂél"oe-g,é (f igxo: g@@ﬂgﬁ}n%ﬁ%ﬁl&%ﬁg g ?lnbeg%lﬂyl) -benzonitrile

(2)s TRH @it/ of &S 6rb1RABi1 (B NI 22uBMoDas & thikRedof DME-DMSO (6:1,
600 mL) under nitrogen at 0 °C, was added sodium hydride (60%, 5.5 g, 137 mmol) in

portions. After 0.5h, lithium bromide (8 g, 96 mmol) was added into the mixture and
stirred for 15 min at 0 °C. A solution of a~-Bromo-o-tolunitrile (25.1 g, 128 mmol) in
DMF (30 mL) was added dropwise, and stirred at this temperature for 1 h, and then RT
overnight. It will be understood that alkylation of the amine may be performed under
standard conditions known in the art, including the use of a base such as NaH, LiH or the
like in an organic solvent or mixture of solvents. The solvent may include DMSO, THF,
DMEF and the like, or mixtures thereof. In addition, additives may be used, including LiBr,

Lil, Nal and the like. The mixture was evaporated and co-evaporated with water in vacuo

93



differences in solubility. A nore detailed description
of techni ques that can be used to resol ve

w@r@seessoner s of conmpounds fromtheir racem cP@I/K$2004042209
can be found in Jean Jacques Andre Collet, Sanuel H
Wl en, Enantioners, Racemates and Resol utions, John

to Mhlo®y nfosBonsie DMB, andiBéhlpouré DReBice Ganar@ UNM sTIRqEedigitatg was
to the present invention can also be prepared as_a

colisitadrhyddiretiem| The %@eemofémtévaé?su@ﬁadw i oh ASOR-CBCL; and
songﬁag%& 019 i ga;l{lc{v?e% 8 %Fa%g ggp g& i‘f‘%ﬁb gﬁﬁf @“eg ?fft’%?ed% Lhed, white solid

nmaceutically accep _ organi°c’ ac
of Ak tiletatipsehd (193) R 84 7BGEEH! TGRI Ascsecaiderbddd Hyahsse skilled in
addi tion salt of a conpound can be prepared by

therastibai pgificadon mep ba e¢apnimishedisingearsosprsihnds known an the art,
) har maceuti c LI acceg} abl e i norgani ¢ ,or or.gani c.[ base.
incilfipe Wihing wiih ap gdVeeRDg ARl sohgnpACBEEF SAVE o, ¢ he
recPsedlRS 4bh @Rd/ef cdli@nRARTIMRE QU b liafERP:AklpesTlokSanic

of conpounds are set forth inthe definitions section
solpénts A solpglt imdsivies maysnelede athiylasietate, isoprapyl acefase.msetofie, THE

w5 5TBRICHR GB0aRE, BRSPS 00 ol L o, 71

(t, 801 F=97¢ f17 29 NagaH 96 9z) 1 Ng7 Gd?ffPQH‘QCbSH&‘fa\B.d%G(s,l 1H), 531 G,

prepared fromthe correspondi ng base addition salt
2HacMS @&8)i fon-oih] cadd’d £6raC it EdN;Oe208y); déourdl 2681hound i n an

1085) o Jnihinge Sresnle2 i3 one el oty -

o . : o1 .
w8 5 TATRRIOT MR AL PRI 1,58l
in BVH-THEN(1s13300 frds) nndamitregeno wae ndded Nad (608, 1.6 g, 39.9 mmol) in
corresponding free acid by treating with sui tabl e,
po@@p&fpﬁ%@@ bpgdre ity (P)- %equa%re Jras piamadyt gy 20 i, After
u oh.di :
sl SRt COTRAL P ACA RO O, 1B SR ALRSERE pLbie
tengpeiatoger fisr $& indih, rt for Chearalr35 *CroversixhiyphdtheiNcondedeated anvacuo. 1t
be prepared by treati ng an unoxi di zed form of the

wil} gﬁ-ﬁg@q{gogﬁl flﬁ% g]ﬁy]@gplap mﬁ@na@eeﬁl@y Pe p@l;fc,)rmed under st@dmd
coﬁcﬁﬁ%ﬂsl‘i&ro%‘%B L (fncgﬁdigﬁ tﬁ%q,{sﬁglf GhGsedhbt! %s REPEAF G t‘gle like in an
aci d,” peracetic &cid, ta-chl’'oroperoxybenzoi ¢ aci d,
orgahictsobvehi siehixitire df solvértkl Thé sdvént atagdandladssSOMSEWTHE, DMF and
, a hal ogenat ed hydrocarbon such a

el kenp bRGHBER ARGt o S O PGSR mBY Bioused ingluding TiBeyLiL, Nal
i t
amuh% O ’ﬁgg g)gal;]l?gle tﬁeeaﬂ%?falﬁgﬁ‘ g@{ﬁ&%&%ﬁ{i L6RE }hfe%ﬁfoﬁmeta!ﬂﬁ K,CO;

appropr
in acetone. The reaction may be performed at about 15-45 °C, preferably at about 20-43

°C, and more preferably at about 35-41 °C until the reaction is complete. The residue was
dissolved in CHCl3; and washed with water and brine, dried (Na,SOy), and filtered then
concentrated in vacuo. The crude product was crystallized from THF-Hexanes to give 7.6
g (72%) of the title compound 3. It will also be understood by those skilled in the art that
the benzonitrile may be purified in a variety of organic solvents or solvent mixtures. For
example, the benzonitrile can be purified by adding a mixture of dichloromethane and
heptane. Optionally, the benzonitrile may be further purified in an organic solvent or

mixture of solvents such as dichloromethane, chloroform, acetonitrile, THF, ethyl acetate,
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[0311] Conpounds in an unoxidi zed form can be prepared
from N-oxi des of conmpounds by treating with a reducing

w@e®ano3el 9., sul fur, sul fur dioxide, triphenyPCT/US2004/042209
phosphi ne, |ithium borohydride, sodium borohydri de,
phosphorus trichloride, tribromde, or the like) in an

1sol§ﬂéh§rla£h§te' Althe Bk& aPieferff, \{E@%ro Betds pudG&t 41 Whshb@with ethyl

anol , aqueous di oxane, he like) at 0 to 80 OC
acefH31'H NM}bdﬁtaﬁgMnH*ﬂ; DMS(D):@S? ®F (ct, hH, Eeﬁp@Hm)Jg e, 138 J =7.6 Hz),
repared t hods kno thgose qof. .0 I

7504 DB TR HaY.g 40 ot By U7 100 AT 416D obb GagFhn e b 31D

M 44 ¢ EIHG D) i fistry Letters,
%S()]{Zl%p] a?ggg 'I;iH?1 ex%npN?%Ta%glrl%g??ate pr odr ugs

[0328] b2—{64[ﬁmjmﬂuﬁxypipzamlin—rlgyl]ﬁm«sthgibﬁﬂwhbxa—égl-mmﬂnuﬂH-
with a suitabl e carbanylatin

pyiimidian-Syeth Ry eneoR At b 1 dint Blote-3 e B pfteligo-3.4-dihydro-2-
- fRRARR Simah Benddnile OGS R E: G LEhIn FipliRine

dih9firoekldiid@ 463k, 1.4 nﬁndlh@ndisfothuni\bﬁ:eﬂﬁmhte(@@ihﬁg, r3i.4ptinanl) were
of the techni ques EI icable to thecreation

stlrmdow@lm’lw@ggqcaw@d cplessievesedny i dydieQEl ﬁﬁdmabat 190 °C for 2

h. TndfealiGPRSs fdjférg& %pé?a%ﬁ%gc@c&ﬁ agﬁgg)ggué%g@%?'dﬁumd with

CHGMRAd deheﬂmm diafeg. The arr phass&ids eixtisicted with CHYL; bed the
convem ent II% prepared, or forned during the process of
A

combigeq prgapicinhAses a¥ere @’IaWé@ﬂ( walgr, daipd (Mpa)s Wéﬂfﬁfeés TFA
ol GRTRBHE o S ST BP0 ek DRI Py, o st wa

disSSIVRDIS sifigiPdthSur OF WRIUH, Hin¥ By E was sdded to f@‘aﬂ prC1p1tat10n The
sol vents such as dioxin, tetrahydrofuran or

ml{@@l‘&'ﬁls alongsein Q@né@bﬁ?ﬁ@ww@lgb@ Itmll&eé@éﬁqstqoﬁ\bé{ﬁhcpsg ﬁk_llled in the

n e _pr. red.as thei
o 50 AR S A BE R o PR Mt e aS HE R R RRRR S
solO&tio€ ﬁhkMr@éﬁ sio‘il@:nfse&ﬁi@h ¥ bag, ﬁ@ﬁ% pb&sﬁ@mmaﬂ)oﬂaﬂe[ sodfium
di ast er eoi soneric con”pounds separating th

blCdli'bamlté ead ﬂ@rlskeamnm@@r@s/ theravs The seipentaeay gprrﬁmsé both protic and
i.on of. e an%

apeBlF P iRl BESE ik BBt cPERbl iy G agmixture of

iso opgpﬂ&gwndﬁd wilte.S Paitiad] the GQIROLARS b rheat@di f ﬁfdueslo 100 °C,
., crystalline di ast er eoi soneric sal ts).

pre@pralslveb@urﬁérfsi Havedanase preferaplipbpeadS-Ht ¥puni the rqagtien is
com maﬂe rg%hp %Itsn\}vg’fe d%m Itec{1 Ind 816 SOlsld was washed with Et,O two times to give
270 mg product as off-white powder. It will also be understood that the product may be

further purified by washing with an organic solvent or mixture of solvents. Non-limiting
examples of solvent or solvent mixtures include isopropyl acetate, ethyl acetate,
dichloromethane, heptane, and the like. Further, the product may optionally be purified by
column chromatography.

[0329] The benzonitrile product may be isolated as the free base if desired, but
preferably, the product may be further converted to the corresponding acid addition salt,
such as the benzoic acid salt. Preferably, the benzonitrile product is treated with benzoic

acid to form 2-[6-(3-amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
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solubilities, reactivity, etc.) and can be readily
separ ated by taking advant age of these
waele@siosBariti es. The di astereonmers can be sepeCHUSTHOHY42209
chr omat ogr aphy or, preferably, by
separation/resol ution techni ques based upon

1- yﬁhétﬁ?[] BBRARItE KRLUkE (4) PrephhifioaRhil esdlldtioniftiee benzoate salt may
enantioner is then recovered, along with the resolvin

be peyéormed by camyentiondteshddsrenths fonmtlomlﬁ peid méditioasalts. FTHNMR

o 3R A PR 5Bty oS ), PR O =7 1, 70

(t, ?ItIeJ"E?'GSI@iBEV%QH aeMRognds,)f 5.9, lm) rs 56D (ABY, aHuyem 6,

can be found in Jean Jacqués Andre Collet, Samuel
15 QiHzyR 3 (e R Aei6ds, TeB 3% t(as LEN Q. Teeol AH) 693 (mJ éHm 179 (m,

ety St 20 S S o] SHiador Gt adaaad 3402

[03%9fI eNSeaRA 9f BEATBYE §teﬁsr eheCiORaHGT Sl or"fﬂu"nﬂcﬁt‘fkﬁﬁﬁeﬁm%é n

the contenporary scientific literature, for exanple,
1nt¢rhfed1hmxrquiounﬂs tolag bAaeoidedif tighiatrrpadia®s @rom thegeactiop mixture are
Jour nal i ol o i cal tr St andard
obtajngg) Pora e bibisy CompEIa e e SEUIc P vais of the reaction
nu)gtﬁféec[oaﬁddntgﬁ&% V%lﬁl gesh aﬁﬁlt ?é%ﬁ&h ﬁ&]%sd Wﬁ&e%@s?ole VéHe @l more
are assune e in t L-confi guration unless
isoltibe ktaps map bt elinmund:ds&qarohﬁe shwiree processthg tahes, shdtheiatignination
materi al s were obtained fromco rcj. al pliers and
of {ystber Pestsing mqyraﬁmff%#mshe&a‘fqr reAgILYIF} Légal ly, the
fol l owi ng abbreviations mayx in the exanpl es
and t hroughout the specifi cat [ lc))n %gr ans); ng
(mlligrams); L (liters); mL (%1 II|I|ters) mL
(mcroliters); psi (pound;xp quare inch); M
(nmolar); mM(mllinolar); i. (||ntravenous) Hz
(Hertz); M1z (nmegahertz); m:‘?\F(\ - ol
(mllinoles); RT (ambient tenp rature ; mn (mnutes);
h (hours); np (nelting poj ; TLC {thin | ayer
chromat ography); Tr (reteRr ti meNg, RP (reverse
phase); MeOH (nethanol); i-PrOF{isopropanol);

[0331] 2-{6-[3(R)-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-

pyrimidin-1-ylmethyl}-benzonitrile TFA salt (5). The title compound, 5, was prepared
from sample 2 using the procedures described in the preparation of samples 3 and 4,
except that ethyl bromide was used in place of iodomethane. "H-NMR (400 MHz, CDCl;-
CD;0D 10:1): 8 7.66 (d, J=7.8 Hz, 1 H), 7.59 (td, J=7.8, 1.4 Hz, 1 H), 7.40 (t, J=7.6 Hz, 1
H), 7.26 (d, J=7.6 Hz, 1 H), 5.41 (s, 1 H), 5.13 - 5.23 (ABq, 2H, ] = 41.6, 15.2 Hz), 3.91
(q, J=7.1 Hz, 2 H), 3.37 (m, 2 H), 2.87 - 2.98 (m, 2 H), 2.70 (m, 1 H), 2.12 (m, 1 H), 1.38
(m, 1 H), 1.67 (m, 2 H), 1.15 (t, J=6.9 Hz, 3 H). MS (ES) [m+H] calc’d for C19H24N50,,
354.2; found, 354.2.
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TEA (triethylamne); TFA (trifluoroacetic acid); TFAA

(trifluoroacetic anhydride); THF (tetrahydrofuran);
wor@ossnet hyl sul f oxi de); Et OAc (et hyl acet at BQT/USIE4/042209

(1, 2-di net hoxyet hane); DCM (di chl or onet hane); DCE

(di chl oroet hane); DVF (N, N-di net hyl f or mam de); DWPU

(N, N -di met hyl pr opyl eneug¢gmbouhd6

(1, 1-carbonyl dii m dazol e); I'BCF (isobutyl

chl oroformate); HOAc (acetic id); HOSu

(N-hydr oxysucci ni m no); HOBT hydr oxybenzotri azol e) ;

Et 20 (di ethyl ether); EDC (ethyl carbodiimno

hydrochl oride); BOC (tert- by 0 arponyl ); FMOC

(9-fl uorenyl met hoxycar bonyl.) ;

(di cycl ohexyl carbodiimn

Ac (acetyl); atm (atnosph TMSENH;

(2-(trinmethylsilyl)ethyl); T nNrinmethylsilyl); TIPS

o SORAOR bt LN TR IS B

ylnfdth{1 Iﬂ%}i&(?liitlji_l@ éé)e Rl dede &%(lgﬂ bty rdaked fthCofdpoGhd 2 by the
pressure [1quid ‘chomatography); BOP
procédwe¢ 2sedXin pieparatipn lof dompbyuhvb slﬂhNMR (40 Mtz €DCBEP;0D 10:1):

57 65l Brob By postoti Fat F: | FEahaY Catr o7 bl 737 (@ /=78
Hz& ﬁg{sé eg,Eﬁ 20 34§ _*59]38@44;% eLRY0, 1810 119, 58DRAS 21D, 895 (m, 2

sat aqueous so ron of NaCd . Unless ofherw se

H),i 169 @at eH), 2212 (nh,einkigriad Lifne sl Hy,d . @ik, @sde dVIS(EST[m+H] calc’d for
7&_ﬂg}?rees Centigrade). Al reactions conducted under an

Crj 10208 2o% ARG 380-2RT unl ess ot herwi se noted. [0318]
1H NMWR spectra were recorded on a Bruker Avance 400.
Chemical shifts are Compound 7

Z (befzyl oxycarbonyl);

[0333] 2-{6-[3(R)-Amino-piperidin-1-yl}-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (7). Compound 4 (40 mg, 0.1 mmol) in CHCl;
(2 mL) was treated with SOCI, (200pnL) at 100 °C for 30 min, concentrated, and then
purified by LC-MS to give the title compound 7. 'H-NMR (400 MHz, CDCl3-CD;0D
10:1): 8 7.73 (d, J=7.6 Hz, 1 H), 7.64 (t, J=7.6 Hz, 1 H), 7.45 (t, J/=7.6 Hz, 1 H), 7.14 (d,
J=8.1Hz, 1 H), 5.32 - 5.42 (m, 2 H), 3.43 (s, 3 H), 3.33 - 3.40 (m, 2 H), 3.17 (m, 2 H),
2.87 (s, 1 H), 2.08 (m, 1 H), 1.70 (m, 1 H), 1.32 - 1.43 (m, 2 H). MS (ES) [m+H] calc’d
for C;3H,1CIN50,, 374.1; found, 374.1.
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expressed in parts per mllion (ppm. Coupling

constants are in units of hertz (Hz). Splitting
WEai05093381 descri be apparent nultiplicities andP@r/Es2004/042209

designated as s (singlet), d (doublet), t (triplet), g

(quartet), m(nmultiplet), br (broad). [0319]

Lowresol uti on nass spectra (MS) and conpound purity

data were acquired on a @E@PENdd | o/ MBS single

guadr apol e system equi pped w tdh el ectrospray

ioni zation (ESI) source, W detector (220 and 254 nm,

and evaporative |ight scatteM 04 detector (ELSD).

Thi n-1 ayer chromat ography De d on 0.25 mm E.

Merck silica gel plates (60F 54), vjsualized with W

l'ight, 5% ethanolic phosphoro ybdi cid, N nhydrin or

pani sal dehyde solution. R colu chr omat ogr aphy

was performed on silica ge 30- 40 mesh, Merck). 2.

T T e

dioRk €§)E "Thd HI€ BénPOuREB W ab Prépabd @ twe Steps. CORCHiIRYstEP was
vari'ety of reaction schenes. Sonme illustrative schenes

accawhplnemlvuset@ithh @r@s@m fortthe pesparspipe of cappmmnd e gEeepbthat 2-
chenes, coul d be ] Ki
bropRBCRRIDPBD S 1O Ch e Y SRR A BTR b Rk groduct
wab theHRYnRGel86 BRSRlcontHoBh@be Gle heR6d hyed ih lﬂlﬁ&%‘e@ﬁ@dmn of
gr oups, for exanpl e hydroxy, am no, imno

compandbdy 'GF-DMR (40dHe, CR§32CRRODIKE  k 8F.52(dt freS. Hilnd H), 7.24 (1,

=FREEn s Teddehemnan P B P e g aehat s L o2

5. OWA@‘E; L@;ﬂpqsw ltIf' ﬁi)aﬁldar(@d PERGHHEE] H).03.08X3NBI®S 1 $582.89
eene and P. Wits in Protectlve Grou3|n

(m,CI Hz),rﬂ 0 Ghéri sz H); ﬁﬁlSW! IJer}U@rf&, $dhs 2.08d9n 1 I‘DO@QQ] 171 (m, 1

e 45 10 o PES) e ot Vo CrflPrRes 40 Bongy 3791

to the present invention may be synthesized.[0323] Ih
each of the above reacti &® , the various
substituents may be sel ected fpom anong the various

substituents otherw se taught herein. [0324]
Descriptions of the synt hes o f particul ar conpounds

according to the present |n sed on the above
reacti on schenes are set fo(?’th heri n

[0335] 6-[3 (R)-Amino-piperidin-l-yl]-1-(2-i0d0-benzyl)-1H-pyrimid1ne-2,4-dione
(9). The title compound was prepared by the procedure described in the preparation of
compound 8, except that 2-iodobenzyl chloride was used as the benzylating reagent. 'H-
NMR (400 MHz, CDCl;-CD50OD 10:1): 8 7.76 (d, J=7.6Hz, 1 H), 7.21 (t, J=7.3 Hz, 1 H),
6.89 (t, J=7.2 Hz, 1 H), 6.79 (4, J=7.3 Hz, 1 H), 5.26 (s, 1H), 4.79 - 4.92 (ABq, J = 34.1,
6.7.0 Hz, 2H), 3.27 (m, 1 H), 3.13 (s, 1 H), 2.85 (d, J/=11.6 Hz, 1 H), 2.70 (m, 1 H), 2.41
(m, 1 H), 2.02 (m, 1 H), 1.60 (m, 1 H), 1.45 (m, 2 H). MS (ES) [m+H] calc’d for
C16HooIN4O,, 427.1; found, 427.1.
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3. Exanples O DPP-1V Inhibitors [0325] The present

invention is further exenplified, but not |imted by,
wo b@sohed3Bowi ng exanpl es that describe the syntPesUS2004/042209

parti cul ar conpounds according to the invention.

Experi mental Met hods [ 0326]

2- (6- Chl oro- 2, 4- di oxo- 3 ,Cymipditd @ 2H pyri m di n-1 -yl net

hyl ) -benzonitrile (2). To a solution of 6-chlorouracil

(20 g, 122 nmol) in a mxture) of DVF-DMBO (6: 1, 600

mL) under nitrogen at 0 OCyy added sodi um hydri de

(60% 5.5 g, 137 mol) in portilons, A&M&r 0. 5h,

lithiumbromde (8 g, 96 ded into the

m xture and stirred fog_1 atL_0 _0OC. A solution of

ctf-Bronmo-o-tolunitrile 1 g, 128 mmol) in DVF (30

m.) was added dropw se, apgstirred at this

tenperature for 1 h, and then RT overnight. It will be
[0386[ er 643 (R)- Ahahoqhkgmdmi-]oyﬂ]-df-(Zthwnmﬁdhlm-;bebeyl)-3-methyl-1H-
per f or med _under st ndard cor} I.ons k Lge ar

pyrimidipeizydions (1Qe Toxa Plyinne orgura] nupgh ina
mideldteldfy %@@ﬁ;%gﬁogﬁgbé%maa il & g@t@:hws»aa@e@sodmﬁ

p-q

e like, or
hydﬂd)&t(él(b%%l hey £8fmmbl) iadditibho nAfteclbh,ilitesinmbpnide ($Seug, 1

B
SIS TEStplc 7 81 SO N AR RASE

stir€ddued €hip t@ﬁb&itumr $ hs pehtledRiToventighhc (I]Iie ikt was dvaporated
sonicated for. 5 mn, allowed to stang at_ 0 0C &‘F

andpetARerted Wit WaEPT 7 Veaug 4o Ermgeraost of g M H%J iy P%ured into

ice ] nagg ; ;i?*% 6)%&%9 g%t% s 241 é’c eld%lyqﬂtréﬁ%nwah& tl%h%ﬁsﬂ%ﬁded in cold MeOH

ose s
andfiltérbd. CRhé mluﬂmywb@cmaﬁmnéd ohytvk the lcngle\tmnabaszyammp@duct
known in the art, including washing with_an

[0333Lieoilibe eruga @F@%b‘f"%ﬁ%ﬁt@rwﬁh Nk an e’slbﬂl%ﬁh?spmcedure described
L] / |
in (4§ Blobteibh of 8L RRANE oot MR BRIOHRE A9 ARMe preparation of

Ing ex vents an

corfipoindree® dive/the rﬂﬁlwdﬁlpeﬁml 1HaNMla(mo MeTrp cmg CizoDat®]) § 7.46
acetone, THF and the |ike

(dd, V587752 Fizg d F)} G182 ftde B3, 2,&1){2 ')y P, %\Qdd, 9 b4l gl 1), 5.28
s, g%%,ét 5{9 -5§p§|;(ABg 51*11(1”7 {59 }ﬁz%g) 7%%7@ 1'{_1 o33 i H13 2321

(m Cllﬂglﬁ?ﬂ; NGSL 7=PHe H?, lf}DUIldl @Lmsﬁeszﬂb 2.47 (t, J—110Hz 1H)
_"Chl or o- 3- net h - di oxo- 3, dlhﬁjro 2H

2. 0ﬁ-—|2,®& (mt1nED),)L.65 - 1 ¥4 (m, 1 H), 1.42 - 1.53 (m, 2 H). MS (E§O¥m+H] calc’d for
C17H21BrFN4O,, 411.1; found, 411.1.

Compound 11
o}

\N)i
O)\ N N ‘\\\NHZ
F\©f O

Cl
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benzonitrile (3). To a cold (0 0C) solution of
benzyl ated 6-chlorouracil 2 (10 g, 38 mmol) in DMF- THF
W@ 2003/095380 nlL) under nitrogen, was added NaH (BOR@SNE042209
g, 39.9 mol) in portions, followed by addi ng LiBr
(29). The m xture was stiffed at r.t for 20 min. After
[03«’39]JII ng-[3 Qﬂ)lmmariﬂpéﬁdﬂl 141)-1L@- émefa-s-ﬂdwofﬂeﬁﬁﬁ) Mﬁethyl 1H-
sealed and stirred at this tenperature for 10 m n,
pyffinrididle2,4:dipneF10C Thedithe qpintpoundoras pwpal@d o t:cprap@mdq lnusmg the

vacuo. It wi]| be understood t t1.0
sanie SR e R AR CLSraioun A h e Btz P Bins M gigrbensyt
brohﬁdé 08s Bedai in RCAIN 5D -blagndIs @uefo.ﬁe&?ﬁﬁow lﬂiNNﬁH@OO MHz,
LiH or the like 1n an organic solvent or m xture of
CDXt}-CEnOP. 10Fhe sS4 ht0 hddy J=8.6) udl d1ZDIVED, 6‘PFLIP€1;d De§3ah8 Hz, 1 H),

67Raga S Fe a8 Bt b ot B 3-111 SRR bl Ty as 3m, 3,57
G, E@hﬁ??gﬁi glg 3he. §|3%h?t1'}‘i’)n2%"€d bﬁlﬁqflfli’ﬁnﬁfi WS @Y=10.2 Hz, 1

and Ks I'n “acetone.” The reaction may be
H),pZaﬁ@ Gy Jeeld . th,ame,tz 15¢4 5=004 Hx By hBby 186 (abhdui), 20243.63 (m,

and nore rably at about t he
> Poas s Pt e Coia oS O 3o phaom oy | h
CHA 3 and washed with wag g,gﬁid ppine, dried (Na2SO4),
and filtered then concentraP I n vacuo. The crude

product was crystallized fromPTHF- Hexanes to give 7.6
g (72% of the title conpo . It wll also be
understood by those skilledjin |the art that the

benzonitrile may be puri fi@%\iN 'i‘\'é'fzy of organic
sol vents or solvent m xtures. For%;rrpl e, the
benzonitrile can be purit |e by a ng a m xture of
di chl or onet hane and hept s tionally, the
benzonitrile may be furt her pﬁ ified in an organic
[0339] VEBL[3GR)AniineLsipefidiRl yEoL-82-shlelFo-dFluoroe-benzyl)-3- methyl -1H-
di chl or onet hane, EI oroform acetonitrile, THF, et hdy
pyaoedmeezﬁldexmedé@) H@eemtéa eonepoynd s praperedirash spmppynd 1 using the

R e T oy B e
ﬂugroz&n(dfl brbffhde]was 1756@ 1ﬂ'|ﬁl)e é)le?ce%i Z(Hrembfﬂrﬂdom—b%nﬁyl lidmide. 'H-

Nmmoq M’st apcm,@m@@ 1@ b 1656@1@ Jd=lf_322d|1 234 vl ﬂ:gbc@% 7.06

mad 540 By T A 005 s A A, 1= 317 598 333 -3 B ndl .

33@(@“%@%%&9 @hﬂm 2bsyﬂdrg£twb}rzb@m190®v9r(ﬂ re1d. 48z, 1 H),

| oro- 24d|ox03,-|y
255@/66 {3 Bi1A-2 Hy,| lnHD r%/liéérmelnlzlbriu’t&ﬂ&S(rasDHagl 54: 065 (m, 2 H).

TS et bl a BRGNP L Gid e 286bng, 5. & o

vvere

Compound 13

@fﬁ _—

100



stirred wwth 200 ng activated nol ecul ar sieves (4A) in
dry MeCH (5 nL) at 100 OC for 2 h. The reaction was
wo pdoseeell t hrough Celite, concentrated in vacuRCT/HSZH04/042209
then diluted with CHO 3, and washed with water. The
wat er phase was extracted with CHO 3 and t he conbi ned
ang43 Afifin rida e L Rbroaiceben)-Behet NAZSTY ) |
[032?1% fift g'ra)Zd. Twlﬁ ) V\g% a(gded intoﬁ)(: solllijjtﬂi on
pyrimidine-2efsdione (1 PoFletite eanepbrind wasquieparethisopeeompgandyh gised the

di ssol ved..in. N t of {
progefiieet QesCHtsn 48 i BRDBTE BF rUROuRd Ut SeEht BB eriy Boaz
bro%lﬁdéévésn@s_elaltin fRE (4RI G mold-fibiol bdagylRe@ide! GPUNIMR (400 MHz,

ose skilled in the art that condensation with the
CDalil5-6D;0D Hinl)né& 7MpddofN. O Hzd e el 1 6 &, Fet.§ BzatdDi h03A (t, J/=7.2 Hz,

RG0S 58 53] ML DR B0 SHE, R, 322
(m,glﬁj)”kﬁb%ﬁf§ ﬁgbﬁw%-, 1 Hye2 82k y.6n4 2 #aYz, A0IR Qi@%,b@:ﬁbg Hz, 1 H),

fic and aprotic solvents, or m xtures thereof.
2. 42 xtadel®@9 Hzhe HHol .92, Jehy. 1 dtmypdrH)s é.58 -nti.6% (m.el ), 1.38 - 1.48 (m, 2

B0, o ERD ST SRS G r S oy Ot iGr Lraind, STae 3555

0C, ang, dcanr@f er ably about 45-50 0C ugpirpoulia 15
reaction I's conplete. Solvents were decant eé), and the

solid was? washed with Et20 two times to givel270 ny
produc\tN of f-white powder. It will alsoR
under st pod||t hat the product may be further |purjf

N

i ed 2
washi g ¢thyan grgani c solvent or m xt urk R
sol vents.] Non-N'm t ng exanpl es of solvent of salve
m xt @ i nclu i sopropyl acetate, eth cet at ey

et hane, “Tiept ane, and the i ke. her, the
N

product &y optionally be purified by col um™>N
chr omat ogr aphy. [0329] The benzonitrile product may be
isolated as the free base if desired, but preferably,

{ p ) T2 Lt £8: 2 ha: P T
(0343, D238 el 30T N 3 P2 ickB. A PRy dpor 2 pyrimidin
1-yhakthy$RbénzoRitell€(1ab hid 2t {6e[3pBNKMind-hidpanpl-9I]Bsinetlsyl-2,4-dioxo-

treated with benzolic acid to form

3, 43dihgdr@2Hrpyrimislipdr yleshyl} pepzanitrile 15). Tite enropesinds 44 gnd 15

welt bR FaRior e OB P BB ERR i 3. PERER6 me, 001
mg?gying edROEQIRR: e c}gi 8681 FRnpdehdadBofidEorhp@inds were

rmati on of acid a ion salts. 1H NWR (400 MHz,
purdiided By OO, 10: 1): d 7.82 (d, IH J 7.6 Hz), 7.65

oty | Sl d5chieoidh 5858 kit s, 76
(t, =T6 i, $ 1), 7.47 (t, J=8.0 Hz, 1 H), 7.36 (d, J=8.1 Hz, 1 H), 5.54 (s, 1 H), 5.49 (s, 1
H), 5.27 - 5.36 (ABq, J = 26.0, 16.4 Hz, 2H), 3.50 (m, 2 H), 3.37 (s, 2 H), 3.26 (s, 3 H),
3.12 (m, 1H), 3.04 (m, 1H), 2.07 (m, 1H), 1.86 (m, 1H), 1.60 - 1.71 (m, 3H). MS (ES)
[m+H] calc’d for C1oHaN50,, 354.2; found, 354.2.

[0343] 15: 'H-NMR (400 MHz, CDCl5-CD;0D 10:1) § 7.77 (d, J=8.1 Hz, 1 H), 7.63
(t, J=7.6 Hz, 1 H), 7.46 (t, J=8.0 Hz, 1 H), 7.19 (d, J=7.6 Hz, 1 H), 5.48 (s, 1H), 5.44 -
5.52 (ABq, J = 61.9, 18.4 Hz, 2H), 3.80 (s, 1 H), 3.58-3.50 (m, 1 H), 3.39-3.39 (m, 1 H),
3.26 (s, 3 H), 3.13 (m, 1 H), 2.89 (t, J =12.4 Hz, 1 H), 2.04 (m, 1 H), 1.93 (m, 1 H), 1.86
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15.2 Hz), 3.30 (m 2H), 3.16 (s, 3H), 2.91 (m IH,
2.76 (m 2H), 1.93 (m IH, 1.79 (m IH, 1.51 (m
wWQ@pos/0088( ES) [ m+H] calc'd for CL8H22N5C2, 340PQT/US2004/042209
found, 340.2. [0330] In each of the above steps, the
i sol ation and/or purification steps of the
(m] DHEIINBIL a76 (£QOEDUMIS (BES) nbg T’ 8 est €HHLNBO,, 354.2; found,
intermediates fromthe reaction mxture are obt ai ned
3543 rel atively pure conpounds and the by-products or
inmpurities of the reactl n m xt do not interfere
Wi th the subsequent reac ?IBB %‘%‘gi@ Where feasible,

one or nore isolation stéps be elimnated to
provi de shorter processing ti H and the elimnation
of further processing may al so a rd hi gher overal |

reaction yields. Corrpound\\

2-{6-[3(R) - Am no-pi peridin
- di hydr o- 2Hpyri mi din- |-yl -bemzonitrile TFA
sal t (5) The title conpount 5 was prepared from
) I J 2H.- .
CSATE, 248 Loy S5 Mt 5300 b - pycitin
ylﬂmthyﬂ]dmnmtmlee{d%) rCcphmnmddf(lB@drg;ﬁtSﬁmmol)lﬂTmD(l\dm (6:1,
4 s %geé” ;m%%’a% @ mgi' 0,7155611611710 f%{_ozdeﬁbgha@dﬁg%l bromide

(30?)112% ?ibsegﬂg}_{lbe ~§O’%|4:ngi"e ﬁf%chbc'é 4§ry(l‘§egﬂi( mL)5w383trealt_?zd NaHCO;

andZethhnZe— ?,géﬂarﬁmf (ZOOﬂ)L]? agém"c f(? 298ar(d]1-puggleﬂ)by I2C-MS (cngn{% the title
corg%éuqd' 3 91%1\4@ %o Mk, ?%13-FP;%) 1025 5T Brs iz, 1), 7.58
o SRS 01, o o R PR, 995820 5.

J=6.8iHY; I2)H)LTBt4l5)(t Y=5bdiz, Qr}i{)t Billl&t, /8%.1 Hhe Iﬁ),tlll@ (t;dhfﬁd&m 3 H).
s prepared fromco ound 2 by the procedure used
M 0 s beAIEA 181 CoBpbOnch 14:2: FOAVRAB00 N
CDbd 3- CD3(]310 1) d765(d 7=7.5 Hz 1 H), 7.58
t, /=7.8 Hz 7. 39CQmp0¥mﬂ1'5 Hz, 1H) 7.27 (d,
=7.8 Hz, 32(s 1 : 13-513(ABq, 2H, J

5
30. 0, 150Hz) (m 95 (m 2 H), 2.69
m 1H, 2.12 (m 1 1 164(m2H).

M5 (ES) [m+H] cal ¢’ d%‘;@giﬁi@é found,

2 X

5 [ @381]
I] Nethyl 2, 4-di oxo- 3, 4

TS

w

26. Compound 7

SN
[0345] 2-{6-[3(R)-Amino-piperidin-1-yl}-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (17). Compound 2 (65 mg, 0.25 mmol) in
DME-DMF (2:1, 2.5 mL) was treated with 60% NaH (15 mg, 0.38 mmol) at 0 °C for 20
min, and then LiBr (25 mg) was added. 10 min later, m-cyano-benzyl bromide (35mg,
0.28 mg) was added, and the mixture was stirred at RT for 5h, and concentrated. The
crude residue was dissolved in MeOH (3 mL). (R)-3-Amino-piperidine dihydrochloride
(52 mg, 0.3 mmol) and sodium bicarbonate (100 mg) were added. The mixture was heated

in a sealed tube at 120 °C for 2h, and then filtered and concentrated. LC-MS purification
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[ 0333]
2-{6-[3(R) - Am no- pi peridin-I-yl]-5-chl oro-3-net hyl -
WO hosxes38 4- di hydr o- PCT/US2004/042209
2H pyrim di n-1 -yl met hyl }-benzonitrile (7). Conmpound 4
(40 mg, 0.1 mml) in CHA3 (2 nL) was treated with
cavolld il 2iBahd ay 1119 Ngﬂa@r 'BAMRT40C MIEE r@m@tgqmcan do:1) &

then purified by L ive the title conpoun

7.6k, VRS (H0 0 w,szcﬂcﬁ%@mﬂ@pw& -1h46 gu,2 F3, 147 (4, 1#7 8 Hz, 1 1),

sk 37550 (g 005, 1k S 7045, $h0, 47848 08 20
1}@5—1@3%511% b (§1 Ci?ﬂ) 236%@ 1(em, 2.213&& 18), 11792(@1 12Hb‘|)1,63 1.74

(m,2. B8 NIS)(ES) ml+Hn/5a1¢’E3)>r FfsﬂzﬂNséhJ‘h‘ﬂdZ ff@hm@Gl ) 1C| N5C2,
374.1; found, 374.1. Corpound 8 [Q334] 6-[3
(R) - Ani no- pi peri di n- | - y[QPORYWRAS, 0" benzyl ) -1 K pyri mi
di ne-2,4- dione (8). The title conpound was prepared
in tw steps. The first|lstep was acconplished using

the procedure for the preparatlion of conpound 2,
briom ge was used in the

except that 2- bronob
pl ace of a-Bronp-o-to trj)l\e. The~creig product was
then converted to the titl® cd o'iijlnd !by t he net hod

used in the preparation C.O . 1H NVR(400 MHz,
CDCl 3-CD30D 10:1): d 7.52 7=8. IHz 1 H, 7.24 (t,
/=7.8 Hz, 1 H), 7.10 (t, .\hlz 6.89 (d,

/=7.579 Hz, 1 H), 5.27 (s, 1 H), 492-504(ABq,/=

[033&] 1 2-5{5 [@(IUZAHEIH) Blp%rﬁl_i'n-(lt?ﬂ], 3-/(2'-;;831-2’(?,53/11'5’:1[)6&,3 l_(llz.’loﬁlﬁ34 -dihydro-

ZHa)thn(dm-lﬁylmtmyl}-lbenzpuH)rﬂe 183 Ttk coInpqpnd ﬂS@ms_prqp by the
1 1.42 - S
meé"& E‘fg)ﬁégﬁﬁﬁﬁwatl@é ‘%%398]&{%7 eé?ggtfh E?t&[)rrpound?(g&nl{“jﬂle was
useh93§%]rﬁ1§ce[o? m—cyano—benzyl brormde 'H-NMR (400 MHz CDCl;-CD50D 10:1)
no- pi peridin-1~ g&2|odo C@&gl -IH-pyrlmd
8 716|4€(d2‘l=6 &HZ:J dél)(@ﬁO (@ IJ5=7t8HZl 5 dddibre7 Br@paﬂé&t Hy?j .6Hz, 1
g S BebitS Hrat BT 8hBoem gt JRp0 AR et N e s PR LE =7 8

b n e nt 2 H). 2.10
Hz! ?Hﬁé B4 {d 9}2 8gs 5321<HNM36) 400 - M;an(fcaq{;%a@ga@m ), 2.10 (m,

1 Hﬂ) 1. 95(1&91 &, 1 68:7m22 Hz),, S (-ES) [+ cplg’d éofyczg{ﬁyﬁoa 4. 5: found
6(s IH), 4.79 - 4.92 (ABq, /| = 34.1, 6.7.0 Hz,
4412?1) 3.27 (m 1 H), 3.13 (s, 1 H), 2.85 (d, /=11.6 H,

1H, 270 (m 1 H, 2 Qehfsudatd, 2.02 (m 1 H),
1.60 (m 1 H, 1.45 (m 2 .OI\/IS(ES) [mtH] calc'd for

N
/©/;\J\/H\ ANHs
7 0] N N :
N ©< O
SN

[0347]  2-{6-[3(R)-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-
2H-pyrimidin-1-ylmethyl}-benzonitrile (19). Title compound 19 was prepared by the
methods used in the preparation of compound 17, except that p-cyano-benzyl bromide was

used in the place of m~-cyano-benzyl bromide. 'H-NMR (400 MHz, CDCl3-CD;OD 10:1)
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Cl16H201 A2, 427.1; found, 427.1. Conpound 10 [0336] -
CM- Ami no-pi peridin-| -y
WO ReoSi093380ND- S-f | uor o- benzy”™- S- et hyl - | Hpyr i m BPCTES2004/042209
2,4-dione (10). To a solution of 6-chlorouracil (220
ng, 1.5 mol) in a mxture of dry DMF-DMSO (6:1, 5 nl)
87 WO%@J—W@HQQIGH) 57;569— P63 (WH?@%’(@@HUW ny i, e S(EBA) %6H),

in portions. After 5h, lithium

5. 47)(83&1}@‘35(163 Seip, (ABqsIS) . 4. 7&@@1&1{hﬁd Li(he H-3: 3 €34 ém, 2 H),

29834015 g Beady CLl BT Cabs0n> & ¥y . AR5

[m—Fﬁ? cal@d f&C@gﬁ%M@vae f@g #higred at this

tenperature for h, ‘and then RT overnight. The
m xture was evaporated aSQubVaporated with water in
vacuo to renove nost of e , and then poured into
ice-water. The precipitat s coll ected by
filtration, and then Sefdy&nded in col d MeOH and
filtered. The sol uti on was cgncentrated to give the
crude nonobenzyl ated oduct 337] The crude product
was treated with NaH and M u5| g Othe orocedure
descri bed in the prepar on oyndy3, fol | oved
by the procedure used I e© prepa of conpound 4
to give the title conpound. 1H NWVR (400" MHz,
[03@@? 32@@3@1@0 ﬂlizseﬂdﬂl-ﬂ-@l)csimHJbeﬁzcﬁnu&azzlazmnﬁtwl) -2,4-dioxo-
82 (td, 1 , 6.59 (dd, /=9.1, 3 Hz,
3 41d1hydr<52&a)y@mndnn1)1-ylmeﬂwll-belmmke 0); Titlescpmpoung 2§ was

gy sl B Ry fort ot 1 s B

chlb])omeghy:} %elgijrnndazéﬂ-: wWashiged %12&& la%e Q@m- cy%n@&eﬁm bioni)le. 1H-NMR

(400 rMH]z CRCE- @&@D 1@1}_?7)@271@ (FiNlFéQOHml )17 65 WA, Z%ﬁ? )147 (d,

=R T A0 REa e L. 7070 o? D557 (P b 2R3 2 P

3. 5*1%dﬁﬁi9mfhzlmy@36 @h,NEH), &84}432 921911(21:1)) 2€¢1e2t7m(he1 H) 2.09 (m,
conpound was prepar ed from conpound using the s
1 fbr bdéedumy éﬁ)als52+1é4|dne @eﬁlhtMSr(E& [f@ﬂ’ﬂ)%lﬁd fQOCzs&é%&z 456.2;
f Ha% chloro 5-fl uoro-benzyl brom de was used in the
ouni#2820f 2-brono- 5-f | uor o- benzyl broni de. 1H NVR (400
MHz, CDd 3-CD30D 10: 1): @‘mﬁg&ﬂndzf 40 (dd, 7=8.5, 5.1

e, 1 H, 6.97 (td 7 , 1 H, 6.72 (dd,
.0, 2.9 Hz H) @(s 1 H), 5.11 - 5.19 (ABq,
41.7. 167Hz2’z\' 37(s 1 H. 3.32 (s, 3H),
- 2 7121Hz, 1 H, 2.81

[0349]  2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl}-benzonitrile (21). Title compound 21 was prepared
by the methods used in the preparation of compound 17, except that 1-(4-bromomethyl-
phenyl)-1H-pyrazole was used in the place of m-cyano-benzyl bromide. 'H-NMR (400
MHz, CDCl;-CD;0D 10:1) 6 7.90 (d, J=2.5 Hz, 1 H), 7.71 (d, J=1.8 Hz, 1 H), 7.65 (d,
J=7.6 Hz, 1 H), 7.51 - 7.58 (m, 3 H), 7.43-7.37(m, 3 H), 7.22 (d, J=7.8 Hz, 1 H), 6.47 (t,
J=2.1Hz, 1 H), 5.43 (s, 1H), 5.14 - 5.30 (ABq, J=41.2, 16.4 Hz, 2 H), 5.05 (s, 2 H), 3.32-
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H, 2.59 (t, 7=11.1 Hz, 1 H), 2.13 (d, 7=10.4 Hz, 1
H, 1.76 - 1.86 (m 1 H, 1.52 - 1.63 (m 2 H. M

w@ Ei®p/09p338H] calc'd for CL7H21C FNAQ2, 367. 1; fPRPCHTS2004/042209
367.1. Conpound 12 [0339] 6-[3
(R) - Am no-pi peridin-1-yl]-I-(2-chloro-4-fluoro-benzyl)

3 40 @nnmmd 9d dﬂwrﬁ)nz 69319 1 &2 90 ael Hm 10 (et H%ti.ss (m, 1 H),

onmpound was prepared from conpound usi ng t he sane

L. 6@ (pediurMs (E§) B@sﬂ} cadeld fw@mﬂué\b@za‘ﬁim foyndeBpbund
10, except that 2- chlorg; - fl%f#% benzyl brom de was
used in the place of 2 or o- benzyl brom de.
1HNMR (400 MHz, CDd 3-CD3 0:1) d 7.15 (dd, 7=8.211,
2.400 Hz, 1 H), 695H2N' 6 (M 2 H, 540 (s, 1 H,
5.09 - 5.18 (ABq, 7 = 37.7, M5.9 Hz, 2 3.33 - 3.39
(m 1 H, 3.30 (s, 3 A 3.25%?§§i29 (éﬁjﬁl H, 2.98
(bd, 7=12.9 Hz, 1 H), 2 N 7518.4 Mz, 1 H), 2.55 -
2.66 (t, 7=11.2 Hz, 1 .]%—k‘ , 1.78 - 1.88
(m 1 H, 1.55 - 1.65 . [mtH calc'd
for ClL7TH2 10 FNdQ2, 367.1; found 367. [034ﬂ h%

[036% Ah‘a{ﬁt{SiR)pénnm-plpergﬂn}-ll-yll 2 Apilioner3t@raxyrol-Bykhengyi)-3,4-

L X AT

by the Ihétﬁome@ @5ihs pRipaffioR @¢ BenpoundeXs eRdept hat 143 BF@®methyl-
benzyl brom de was used in the place of

phe2yhr Glrpysolelwasrusedbisrtby plabe ofckyana: blermkbr(omude MEFNMR (400

M@@@%}iﬁdﬁs 8%9(({1435 25! 1% Z!ilg ’T%gz( 4, #5736

(m/fﬁ%& MZQ J=718 H)z52 25, 7(@2( (tlJJEDl_ZDI ﬂz9z’3Hj 653;0§ IAaco HZH{ 1, 5.42
(s, (F), 511 H) 5. 20 (BBq(JE# 44,7115, 5 He2 H), 5—96 (82269 %86 (MZ@)SZ 98 (m, 1

H), %89 o 0,286 v . 1 P A (158 2. mis

o2, 393. 1 f d,
e

2- {6 [Azepan 3() -yl ani ndJerBpomich3B - 2, 4- di oxo- 3, 4-di hyd
ro-2H pyrimdinl- ylnethyl}-bengonitrile (14) and
2-{6-[3(+)-Anm no-azgpan- I-yI] t hyl - 2, 4- di oxo-

3, 4-di hydro-2H pyri g di n-1| - -benzonitrile
(15). Title conmpounds 14 anfl 15 wer&Nprepared from
conmpound 3 (70 nyg, Nand azepan-3-ylam ne (70

my, 0.61 mg) using N r)&?& ofNie preparation
of conpound 4. Both condunds Were

[0351]  6-[3 (R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile (23). Title compound 23 was

prepared by the methods used in the preparation of compound 17, except that 2~
bromomethyl-thiophene-3-carbonitrile was used in the place of m-cyano-benzyl bromide.
'"H-NMR (400 MHz, CDCl5-CD;0D 10:1) 3 7.65 (d, J=7.6 Hz, 1 H), 7.57 (t, J=7.8 Hz, 1
H), 7.40 (t, J=7.7 Hz, 1 H), 7.29 (d, J=7.8 Hz, 1 H), 7.25 (dd, J=5.3, 1.3 Hz, 1 H), 7.11
(dd, J=5.3, 1.0 Hz, 1 H), 5.45 (s, 1 H), 5.35 (s, 2 H), 5.15 - 5.33 (ABq, J/=45.0, 15.5 Hz, 2
H), 3.38 (bd, J=10.1 Hz, 2 H), 2.98 (m, 2 H), 2.72 (s, 1 H), 2.12 (d, J=7.3 Hz, 1 H), 1.83 -
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purified by LGMS. [0342] 14: 1
CDAl 3-CD3CD 10: 1) d 7.77 (d, /

WO 200589881 1 H), 7.47 (t, /:8.0
/=8.1 Hz, 1H)5 5.54 (s, 1 H), 1 H), 5.27 -

5.36 (ABg, / = 26.0, 164H22 50 (m 2 H), 3.37
1.96%m, 2 1.63.-2674 BHIDMSIES Br 04, H) nd
S (}2)’ I'H) | 28 (mj_DIH)%, %[l{égmh%&fll %%3 2%%04&/5471 fou

440.ES) [mrH] calc'd for CL9H24N5Q2, 354.2; found, 354.2.

0343] 15: 1H-NI\/R 400 CD3(I) 10 1) d 7.77
Ed /]81Hz ( W‘PP‘(’:‘/E‘)"%/% ) .46 (t,

/=8.0 Hz, 1H), 19( =7.6 Hz, H), 48 (s IH),

5.44 - 5.52 (ABq, /| = D, 18.4 Hz, 2H), 380(51

H, 358350(m gl/ @339(m01 H, 3.26 (s, 3
289

NVR (40

.8 Hz, 1 H) 7 66 (t,

1 H) 7. 36PCTS2004/042209
9 (s
3.

ToFLE

H),313(m1 t /= 6.H, 2.04 (m
1 H, 1.93 (m 186mNZ 59 1.70 (m 2
H. M (ES) [m+H]HQN o2, 354.2; found,
354. 2. Conpound 16[&@

2-[6-(2-Aniino-ethyl awwno)- 3-et hyI 2, 4- di oxo- 3, 4-di hyd

O] ot B0 B e RSN b2l dipro - finydro-
ZIMpﬁ'lﬁﬁ(Hﬁthylmthyll}&ﬁ%Ma Hcid2Gethyl esteb@4)nitde, cofrl;iohﬁd\&d was

addi ng ethyl bromde (30QuL). In a sealed t
pre@er%i@a/da%nﬁﬂ@éa ugediig ﬂaﬁgremmr{@ Gempopad 1Y ff‘e@@@dhat 3-

W Dury #Q@%etﬁl% %E% ﬂ?ed( 1%(%?{'%1):1{:@{35 ;;l%galgocbén%gl bromide.

lHlﬁ%/Ili tﬁdﬂﬂﬁ%@@d}@%m@?@%ﬂ?ﬁ@@q H), 7C917(d7ﬁ=7(81|Hz 1 H), 7.65
(d, J=7.641%47 H), 7::%6 (d7J4RO i—lg 1504792 (4 J=1. @z 15{{1;7 329@: J=7.6 Hz, 1

534t 927 6 81, {7, 723%, 2e P Tl sShacsg TR 5 471531 (hma,
J_4£$,) 1&5:11%1&1]127 E{)ségssi (& o1H)C.66120 8508 3.3314. 39 (thor/AY 2398%d2J=11.9
Hzpl EB 2.87 R, MDnd7bimet Hai 1l (pl 1 H3, (.82 6pah ) bt yi5P(m, 2 H).
SIS TR R CRR e B34 2R 474% 17) . compound 2

(65 nmg, 0.25 Mol ) in DI\@O,%(EH{“;QQ, 2.5 nL) was
treated with 60%NaH(1 0.38 mmol) at 0 OC for 20

m n, and then Li Br ) vvas added. 10 mn | ater,
m cyano- benzyl br om de

-
[0353] 3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-
2H-pyrimidin-1-ylmethyl}-benzoic acid (25). A crude mixture of compound 24 (~50
mg) was treated with LiOH in THF-water (10:1) to give the title compound 25. "H-NMR
(400 MHz, CDCl5-CD50D 10:1) 6 7.90 (s, 1 H), 7.86 (d, J=7.6 Hz, 1 H), 7.60 (d, J=7.6
Hz, 1 H), 7.50 (t, /=8.2 Hz, 1 H), 7.45 (d, J=7.3 Hz, 1 H), 7.26 - 7.36 (m, 2H), 7.17 (d,
J=8.1Hz, 1 H), 5.39 (s, l H), 5.10- 5.25 ( ABq, J=36.9, 15.5 Hz, 2 H), 5.03 (s, 2 H), 3.31

(m,2H), 2.95 (m, 1 H), 2.81 (m, 1 H), 2.64 (m, 1 H), 2.07 (m, 1 H), 1.82 (m, 1 H), 1.51-
1.68 (m, 2 H). MS (ES) [m+H] calc’d for CysHagNsOq, 460.2; found 460.2.
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0.28 ng) was added, and the m xture was stirred at RT

for 5h, and concentrated. The crude residue was
wale@soszed in MeOH (3 nL). (i ?)-3-Am no-pi periBCTIES2004/042209

di hydrochloride (52 ng, 0.3 mmol) and sodi um

bi carbonate (100 ng) were added. The m xture was

heated in a seal ed tube (aimlj(ﬁﬂupﬁfor 2h, and then

filtered and concentrat ed. LC— M5 purificationgave the

title conpound 17 in 84%:y Fel d. 1H NMR (400 MHz,

CDC 3-CD30D 10:1) d 7, d, /=7.8 Hz, 1 H), 7.52 -

7.62 (m 4 H), 7.3568r 46qQm 2 H, 7.27 (d, /=7.8

Hz, 1 H, 5.43 (s, 1 H), 5 - 5.31 (ABg, /=40.09,

13.7 Hz, 2 H), 5.04 (s, H| 3.40 (s, 1 H, 3.40 (m1

H, 3.03 (ml H, 2.91 § 28 (s, 1 H), 2.13

(s, 1 H, 1.92 (m 1L H, 1./63 @74 (m 2 H. M (ES)

[mtH] calc'd for C25 , 44172; found 441. 2.

Conmpound 18 [ 0346]

2-{6-[3(R) - Ani no- pi peri di n-¥ -yl ]-3-(2-cyano-benzyl) -2,
[oséﬂil 0§93 %RﬁAdﬂquﬁiﬁendm- gl] -1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-

pyrimdin-1-ylnethyl} enzonltrlle(18) Title
pyxinrighoe2H-ABne«26)o rEpartiecopyponnd wae pieparsd ditnel 1by di-henzylation,
aration of co d 17., exce

usiBE B aacey PRSP e oA f 25 et Digmgs - figpro-benzyl bromide
wa%&:}ﬂ?ﬁ %f’@%&f (%’Bfﬁﬁxcﬂs tol%ﬁh“ﬁoﬁlﬁ%d %ma%/ ™ %ﬁt&@@b amino
pipéridine (ihder/thd c@tdition? de§cribéd Mthétprep’ara‘hoﬁ}df cofhpbl)nd 7. $BNMR

(4Q%M.Hs, c@plfcpﬁop_k?pzl)@?.@ £d;d g:&g,, ) Hg) ,2%_, 741 (g,.éal(dp,) J=9.1,

2. 2%11?121'{)13-0%%9& 'U:Qu% Hg g%- %ﬁ% 6 ?ﬁf&sﬁif?ggiﬁszﬁﬁﬂﬁgzﬁ(s 4
H)(£§2 (d, Uﬁﬂlé(}?j ¢ Hib Btsp. (E2RHBANGLA, HY 4 1072;3. 20andB HY2.(5 (m, 1 H),

1751683 GUF) Hprli6io- mrm HED-1.541 1.59 (nal E)adbS G AprHlzalcd for
Cz%d%’;%%%rﬁ 615&61 il ¥ benzonitrile (19). Title

compound 19 was preparecb&m bined 2Bt hods used in the
preparation of conpound 17, except that p-cyano-benzyl
brom de was used in the plage of m cyano-benzyl

bromi de. 1H NMR (400 Mz, C'CDBCD 10: 1)d 7.70 (d,
7:7.8|—|z,1l—|),756-74§1?<4l 746(m3H)
7.29 (d, /=7.8 Hz , 5.16 - 5.36
(ABy, / = 51.1, 14.7 He, (s 2 H), 3.36 -
3.47 (m 2 H), 2.90-3. m2|—|) 2.79 (s, 1 H), 2.15
(s, 1 H, 1.95 (s, 1 I3 (S,N2 H. M5 (ES) [m+H]

calc'd for C25H25N6CR2, 441.25nfound 441. 2.
[0355] 2-{6-[3(R)-Amino-piperidin-1-yl]-5-chloro-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile (27). Compound 4 (100 mg) in THF (2 mL) was
treated with 4M HCI in dioxane (1mL) at rt for 1 h, concentrated, and then purified by LC-
MS to give the title compound. 'H-NMR (400 MHz, DMSO-D6): & ppm 12.0 (s, 1 H),
7.88 (d, J=7.6 Hz, 1 H), 7.68 (t, J=7.7 Hz, 1 H), 7.49 (t, J/=7.7 Hz, 1 H), 7.36 (d, J=7.8 Hz,
1 H), 5.09 - 5.21 (m, 2 H), 3.17 (m, 2 H), 2.96 (t, J=11.1 Hz, 1 H), 2.86 (d, /=10.6 Hz, 1
H), 2.65 (m, 1 H), 1.90 (d, J=11.6 Hz, 1 H), 1.57 (d, J=13.1 Hz, 1 H), 1.19 - 1.31 (m, 1 H),
1.03 - 1.15 (m, 1 H). MS (ES) [m+H] calc’d for C17H;9CIN50O,, 360.1; found, 360.1.

107



Compound 20 [ 0348]

2-[6-(3-Am no-pi peridin-1-yl)-3-(1I H benzoi m dazol - 2-yl
woredospdPse, 4- di oxo- PCT/US2004/042209

3, 4-di hydro-2H pyrim din-| -yl nethyl]-benzonitrile

(20). Title conpound 20 was prepared by the nethods

used in the preparati oncghgonpaegnd 17, except that 2-

chl oromet hyl benzi m dazol e 'was used in the place of

m cyano- benzyl bromide. 1H®WVR (400 MHz, CDC 3- CD3CD

10:1) d 7.67(d, J:S.OFB;:E\ 7.65-7. 56(n] 2 H, 7.47

d

(d, /=3.3 Hz, 2 H), 7.46 IV =3.3 He, . 7.37-7.40
(m 2 H, 552 (s, 3 Hg : 351 (d, /=9.6

Hz, 1 H, 3.36 (m 1gH), 2.87 -L2.92 (m 2 H, 2.64 -
2.72 (m 1 H), 2.09 ( , 176 (m 1 H), 1.52-1.64
(m 2 H. M (ES) [m ¢'d for C25H26N7CR, 456. 2;

found 456.2. Compound 21 [0349]
[0336]i{ 6- ¢Iﬁ %b )= &{H)lﬁkﬂp&ieﬁﬁﬁhdl-ﬂ]h :(2)5kdiZchorb-ety B-X-thefhyy1daD-
-1-y enzy
pymm@ueaﬁzmopy (384 dhetitle gprpornd Yappiapaed frop @mpopnd 1 using the

snf g BRI bl AR S, RTS8ty

brohuééw@g QB EtRYIRER zlﬂrombfi-ﬂumm@yl\mmme dHINMRN@00 MHz,
pl ace of m cyano-benzyl brom de. 1H NVR (400 MHz,

CDGBGD&M@)i&ppm TB07(90=8.6,Hz, 35739 (dd, JHp 3, 2.526 Hzg | H), 7.22

(@ 535 3 s bt 115 3015 497 (8855 < 319 16330010, 5. 20 m, 2 ),
3. 1?;\%%}1()/2 8 05 76}_&11'{')1 HE,DZ“@ 1 H}'DI 91533)441 £, 9:30m, 1 1),

1.4% (@, 2H), MS %)([nﬂ-[[{] tdplc’ &fcﬁ@1(Bh1C]llez;l))2, 323710fc(mnp1 3B3|-])
210 (m 1 , 1.88 (m % FB 6 (s 2 H. M (ES)
[mtH cal ¢’ d for C27H28 found 482. 2.
Compound 22 [ 0350]
2-{6-[3(R) - Am no- pi perid d|
-1 -yl -benzyl) -3, 4-
di hydro-2H pyrimdin-1 -
Title conpound 22 was
the preparation of co
| - (3- brononet hyl phenyl H pyrrol e was used in the
pl ace of m cyano- benzy 0%l de. 1H NWVR (400 MHz,
CDCl 3-CD30D 10:1) d 7.59 gd, /=7.3 Hz, 1 H), 7.48 (t,
J=7.7 Hz, 1 H, 7.24 - 736 (m 4 H, 7.21 (t, /=7.6

[03!#] 261[!3 -(RY A%néiplpémﬁna H]Hz2-hlbho-3,6-AFhloro-benzylp-3anethyl-

1H-pyr1m1d1ne-2 4 dlone (29). The title compound was prepared from compound 1 using

I-yI] 2, 4- di oxo- 3-(3-pyrrol

<henzonitrile (22).
repar ed byj t he nethods used in
upd 175~€xcept that

the same procedures as in the preparation of compound 10, except that 2-chloro-3,6-di-
fluoro-benzyl bromide was used in the place of 2-bromo-5-fluoro-benzyl bromide. 1H
NMR (400 MHz, CDCl3-CDsOD 10:1) & ppm 6.98 - 7.06 (m, 2 H), 6.90 (m, 2 H), 5.31 (s,
1 H), 5.01 - 5.20 (ABq, J = 24.2, 14.4 Hz, 2H), 3.28 - 3.37 (m, 2 H) 3.13 (s,3H), 3.01 -
2.94 (m, 1 H), 2.6-2.9 (m, 2 H), 2.10 (m, 1 H), 1.92 (m, 2 H), 1.73 (5, 1 H), 1.6-1.75 (m, 2
H). MS (ES) [m+H] calc’d for C17H20CIF,N40,, 385.1; found 385.1.
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(s, IH, 5.11 - 5.20 (ABq, / = 44.7, 15.9 Hz, 2 H),

5.06 (s, 2 H, 3.36 (m 2H, 298 (m 1H), 2.89 (m
waz2dp/093870 (m 1 H), 2.10 (m 1 H), 1.88 (m HBCHS2004/042209

1.73-1.58 (m 2 H. M5 (ES) [mtH calc'd for

C28H29N6 2, 481.2; found 481.2. Conpound 23 [0351]

6-[3 . o Compound 30 .

(R) - Ami no- pi peridin-1|-yl l_ - (2-cyano- benzyl) -2, 6- di oxo

- 3, 6-di hydr o-

2H pyrimdin-| -yl methyl] - thene 3-carbonitrile

(23). Title conmpound 23 was pr epr ed by the net hods

used in the preparat|Qn onpound 17, except that 2-

br omonet hyl -t hi o rheneNS rbonitrile was used in the

pl ace of m cyano-ben ~Nit NMR (400 MHz,

CDCISCDBCDlOl)d .65 (d, . Hle) 757(t

/=7.8 Hz, 740(t /:. H, 7.29 (d,

[osésg,d IR)Z: (é& ({"aguwg écﬁylplgqum -yl)%-ﬁgethé- ’%dl(o}o]slm

hyl)@Ffhaébobéhzonitiile (30 633138 Hehethyl-
dlhﬁro8§r1ﬁﬁdm -P2PB- yfl)gfégisy s |?|) g ; . gé )H)Z( roé ethy.

2. 4-Qidx of34-d Byt 21:’1 m)‘mm_hnshylnpﬂgg) ¢rijuogo- nzopiti (30(1mg21 0

%ﬁlﬁé 3}_%1’911111) 3 %@ﬁb’& E}p&r yge f];)ch?ondcz(%gg %@6% mﬁ%ﬁ -ahd sodium

QP d iyd deald(t@bcnamorbEnal) at-120 °C fi
blca%‘%l oi(o%bgz}ng? hyd rgw.zrﬁatéf;?. m di n- | gtyl n%lt hyl } - ben}z%l Cc >

2 hracTHe fintlhpimpeshéwag putpinetias [[EAcwitpdien HPRE puaicptietp aHEdNMR

w0QX Bk LTRSS TREhSh o i HLFE R et P PR T LR 2536
(AB%%_QHU?E%BQ 458 H)%qu Y { LEh Oy Pg; I*SE(HZMHgbI wsnleb? (ﬁ) 4H), 1.39 (s,
3H)7 M3 (ES) [ &l forlC HYH22ENSZ, @72 %iﬁogndiﬁ 281H) | 7. 56

(d, 779Hz 7=7 7.39 (t,
7=7.6 Hz, ,734(t%"§‘9‘f’%“6 23(d
7=8.1 ,544(s:= ,5.11353- :

7=43. 7, s, 2_H~3.9 , ,
331-% 298 oN=11. 9 Hz, .
(m 1H, 271(m1 , 281 (m 1 H, 1.89,(m 1H,

1.73-1.59 (m 2 . M5 (ES). mtH] calcdfgi
C26H28NEO4, 474, ; found 474.2. Conpound 2% [0353]
3{4 [3(R) no-pi peridin-1-yl]-3-(2- cyano- benzyl)-2

, 6- di oxo- Hdlhydro-
© o} CN
JL
KECO3/DMSO

33 34
[0359] 4-Fluoro-2-methylbenzonitrile (31). A mixture of 2-bromo-5fluorotoluene
(3.5 g, 18.5 mmol) and CuCN (2 g, 22 mmol) in DMF (100 mL) was refluxed for 24
hours. The reaction was diluted with water and extracted with hexane. The organics were
dried over MgSO, and the solvent removed to give product 31 (yield 60%). 'H-NMR (400
MHz, CDCls): & 7.60 (dd, J=5.6, 8.8 Hz, 1H), 6.93-7.06 (m, 2H), 2.55 (s, 3H).
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2H pyrimdin-| -yl methyl }-benzoic acid (25). A crude

m xture of conpound 24 (- 50 ng) was treated with Li OH
WO pooFebs3sat er (10: 1) to give the title conpouPdI/BS2004/042209

1H NMR (400 MHz, CDCl 3-CD30D 10:1) d 7.90 (s, 1 H),

7.86 (d, 7=7.6 Hz, 1 H, 7.60 (d, 7=7.6 Hz, 1 H, 7.50

[0366] 72(: %rgmﬁﬁeﬂ#flw-ﬂugrdﬂénﬁ(ﬂntrﬁe z?,@ Wnnﬂtui’é) of 4Zflé&ro=2-
memynaenzoamse U s\ § i, NBS15.8 15 mbed an@A%@N(@,OO mg) in CCl,

wa }_x?q\ﬂu)ie (ﬁeém(zgr;!)gfrhfor%%gxrs 1'1]}§;De!ecmonlwa’§bc%]fgi§§|}doin Eeén[temture

Thezsgg%l avd}?g&%@go Wﬁgﬁgl Ehel ox%ﬁfuc GERHSR MaPtonaltaiéd to give crude

prodiR)t-adammd "whmeh ivichis rméecyinl-thendmt step 22v1t1romtrﬁlr316f purdfieatipen ZFINMR

(409,1\@3"%&’}3 b £ B Pl 1 ki A R Ml 12

m Lk @ paratlon of 2, except that
( 21(}@ ?s [ uor o- benzyl brom de was used in the place

[0361] ct 2-(@4(nﬂmesmmmym-z #idiiax0-3,8dibyd- 2] -ptyridinedtylmiettyD)-4-
flugrg boZOBH B HriBTurE B g SR KNRRVESE (S 8 mimoD,
2 b%ﬁet@@% grg)é)%ﬂ%o%étzliedf(% éég_gd 4 lﬁmgyl)gﬁ.dik?z%%'z( ? lzr.l)mmo% in

DMS@ (IﬂZmIJ\xﬁd)e stifled’& 60 "6.f842 (mmrsZ Th& reabtidi was diluitef) with, waer and
/[=11.1

exq(;qgtedyvlﬂ) EtQ’A@ 7T]:(16 c’grgggpcg Wf:regir),q)i over M@%Qsﬂané dk;_q)solvjcint71§§3moved

Th%ﬁe%%k‘é%(aéé}&_?wd %ﬂ 8 Fm]cg]cgn 5%3%1}_55% % %E%@ thgéﬁocg\%é e oﬁtamed

(yidlov6uds )68131 RMR (memmzdcgmmas’sp (dd, J=7.2, 8.4Hz, 1H), 7. % «, J-
5- chl
4 Omdm§ T By MR (LA Ay 7o s B PEh (555 . 310,
d h 4M
M A o s D28 W) (RS 20588, P et and
[036BEN QL[GJ(BJAﬂﬂlIiprlba\iﬁlﬂ D-yg)l-sl-mdtlilﬁ 2 4-tduﬁm;b,mlhhydi'o 2H-

1H NMR(400 MHz, %
pyxitidi ybnq;q,l_ayl]fl ﬂbloroybggopttrl?q (_31;1) 721(@- hlorp|)3 mythgbz(élfdloxo -3,4-

=7,
dlh%’ﬁg)-%H ,Lbynn%dlw ¥1me?‘§r1f:§' e rogl%e8n(z£5g1’tr/ll% ﬁ'@o mgk 29 fmﬁgﬁ) 2R)-3-
amfnoiﬁ%péﬁ’dﬁgé &ﬁl@d'_gi)chl?ng% (2(@6 . 165 nﬁml) and-Hodidm %Ebafhﬂmate (500 mg,

5.4(manol) vegre stlxr@gm_a spaleg t@m in 1EI}CBH (3\,@]_@ Etg}&? ,ﬁ.ﬁq]r QC}gp CT]ae fmal
compoun% vgeglo alnecf2 as’ TI%Q galg‘aftermcb p§1§8¢a]trogo TRAGR (%ﬁo MHz,

CD;OD): §.7.77-7.84 (m, 1H), 7.16-7.27 (m, 2H), 5.46 (s, 1H), 5.17-5.34 (ABq, 2H, J =
35.2, 15.6 Hz), 3.33-3.47 (m, 2H), 3.22 (s, 3H), 2.98-3.08 (m, 1H), 2.67-2.92 (m, 2H),
2.07-2.17 (m, 1H), 1.82-1.92 (m, 1H), 1.51-1.79 (m, 2H). MS (ES) [m+H] calc’d for
C18H20FN50,, 357.38; found, 357.38.

4. Examples Of In vitro Assays

[0363] The protease inhibitory activities of DPP-IV inhibitors can be readily
determined by methods known to those of ordinary skill in the art since suitable in vitro

assays for measuring protease activity and the inhibition thereof by test compounds are

110



pyri m dine-2,4-dione (28). The title conpound was
prepared from conpound 1 using the sane procedures as
WO poosles3gr epar ati on of conpound 10, except thaPCT/US2004/042209
2, 5-di -chl oro-benzyl brom de was used in the place of
2- brono-5-fl uoro-benzyl brom de. 1H NVR (400 MHz,
kn@BCI Bxe(ﬁ%éﬂlﬂdaséy)s theh nyyrde isbdidrdpeasmngoprbleaselinhibitory: @fvity
é /=8.3, 2,526 Hz, 1 H), 7.22 (d, /=2.5 Hz, 1 H),
andsseleptiyiy are sgfforth bglow. 4. 93" (ABg, / = 41.9, 16.2 He,
2H), 3.25 (m 2 H), 3.10 (s, 3H, 2.85 (m 1 H, 2.76

M, 2.67 (m 1 H, 1.9 (m 1 H, 1.75 (m 1 H,
1.45 (m 2 H. M5 (ES) [mtH calc'd for C1l7H21C 2NAQ2,

[0388B. 1Soludiviof38s. cbmp@ﬁﬁﬂ)ﬂﬁ Rery2y ¢dhdénttationd G<10mM final
(R) - Am no-pi peridin-|-y 2-chloro-3,6-rfi-fluoro-b

comnnt}yatyonzwmyparpd nplyrm ﬂu zide (BMY@) ypighen diled into assay
t
oGO PRSP 13 PR PAL AU CPLSRTRI] EAT S pe1v

(0.8 XNERhal lcBidenBaGdt)ar R-23d6d b the Hlbieime abe Elfyincblﬁeméﬂ fie 10@Sinutes
used in the place of 2-brono-5-fluoro-benz br om de.

at 4rpbipRehagtur-befoRm: ssacaOmas mtiafediwih dy-B- 79gmd0'r4 06
trlél.}ggametg?rlc%lgm%cl)n é‘gﬂ’-ﬁﬁfy 1’02,&‘[ ?f&-@l( %lcgn@tlgl}ﬁ(ﬁ]fe fft%volgl_nfgpf the
rea%t?g@fiﬁw{% v%sgl?— gﬁrggpﬁ? ﬁg%ena?@?og a%séasff%n%)lt? H?:;Ledé(Si{a oL 36( #@H Slates).
Théfreactifn ESJollometkiretically(ek citatich AHZ0Ch 2 BkhiRjon38S0% ;nm) for 5-10

found 385. 1. Conpound 30 [0358] | o
migupgs %W@d(P&lIérW%dn@SWWPbI(L@M‘H‘?% Ipbipitiongopiany (1) were

e AGRFER e Posiys SHGRNgR S UERSBRREA R o
= 30 2- (6-Chl or o- 3-net hyl -
x0- 3, 4-di hydro- 2H pyri m di n-1 -yl nmet hyl ) - 4-f | uor

“benzonitrile (300 ng, 1.0 nmol),
[03(615) 3Sahitines Gf EtIeyIROBNGER VAT RS CHNSTRIFASIORs 6+ [0V fingh

oSy T O L SRR OER Py oo
buﬂf&%%rfsﬁf 200V Trid BB 714N 2O mIPRIEPUAD OVBSe/airt BSAed{uﬁﬁan FAPo.
TEA salt after HPLC purification. | H-NI\/Rg 400

(2 OUB0R) contentTatitdy) a8 3ddey tolthé dilutiobd aifd p@- mmlbamd) for 50 qiinutes at

amé)gnt ie%peraéu@% g)rﬁ g'le(rﬁ?c%&)ﬂ)zwha{s iﬁ]n}éte% et %_#75 35S 5'2_%1_ 33 21
tri uct)rmggﬁlg giﬁn%&{:npou x d&g—lﬂ}ﬁ tthaf Q8ncCHPARRAN NPRZtotad 48hdds of the

oun
reaction mixture was 10-100uL depending on assay formats used (384 or 96 well plates).

The reaction was followed kinetically (excitation A=400 nm; emission A=505 nm) for 5-10
minutes or an end-point was measured after 10 minutes. Inhibition constants (ICso) were

calculated from the enzyme progress curves using standard mathematical models.

PREP Assay

[0366] Solutions of test compounds in varying concentrations (<10mM final
concentration) were prepared in Dimethyl Sulfoxide (DMSO) and then diluted into assay
buffer comprising: 20mM Sodium Phosphate, pH 7.4; 0.5mM EDTA; 0.5mM DTT; and
0.1mg/mL BSA. PREP (EC3.4.21.26 from Flavobacterium meningosepticum; 0.2 nM
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[ 0359] 4-Fl uoro-2-nethyl benzonitrile (31). A mxture
of 2-brono-5fluorotoluene (3.5 g, 18.5 mmvol) and CuCN
W@ 2009/093321 nmol ) in DMF (100 nli) was refl uxed fRCT/B&2004/042209
hours. The reaction was diluted with water and
extracted with hexane. The organics were dried over
fma%@é@%nﬁ\m) has 8@ieaapthd @MRIvAS THe BREE apd edipburdilwere pre-
(yreld 60%. 1H NVR (400 MHz, CDC 3): d 7.60 (dd,
incubafeddor §0 Biitktes at Enbiegit %nﬁerﬂere(bqforz e regetion wa, inttiated with Z-

GBS (1D QM4 GeBBE e o (= BRiEEs 11 o pefor Btigre as 10-
10%#@@@2 oh 258 Gmatoudlifbds Zx%hlﬁghée%?%ﬁ@)eabﬁbn%ﬁ

rogen The reaction

foll¥@ed ﬁﬁ@h@mlyt(@xcﬁ@ﬂm memm; emﬁsmim&ztsma hin)l foval) mﬁmnaseﬂ an end-
by filtration. The organic sol ution was concentrate
pointovas measayed déen Hoaimtesa Inhibitipin congipnts KISV eis éeicvlﬁte@rféom the

next step wi thout fur rpurifi 1H NI\/R 400
ez Progien i i %%nf?aaﬁ L el

(dd JS—aZ 4, 8.8 Hz, IH), 7.12 (m |H), 46(s, 2H).

2- (6- Chl or o- 3- et hyl - 2, 4-di oxo- 3, 4-di hydro- 2H pyri m di
[0367] - ySotetiénsl of tebt cémpemgls b@mmmgtqom:@tr@g@;s (<A0w3/¥f19?1e

oSS R £ ST 1 o BBl o s
bufgét?(éofﬁpﬁgﬁ {fdomM ’Heﬂaemg ¥.41 0.0PWE82{65 Oaﬂﬂ—])O%\@lgrcéﬁoﬂ I TBftase

60 Cf r 2 hours reacti on was dilute
(rhimatghretafdl eMtfirat tewtenirationEm@sedderitie tay diduiions angpe- mcubated

d h
widhisamgaind oe JU ByET SRR SRIDEEPEpnge ugade SRSy Fas
1n1‘r9ﬁ(9cjg§tfl g@@ﬁvg 9293? ?ggpm@’él(ﬁigﬂfl ]E?q%ﬁ?z Tﬂé‘%o%o%ﬁ@otj\fh@ reaction
mixtuféhias 106UL i CbitaFA/l’F%( well ipkres. (Sl?}ﬁétez(cdidn whs Zollgwedl 0
Hz, IH), 6.034 (s, 2 3.39 (s, .3H). M5 (ES) [ m+H|
colo,lajngtrm;aﬂy)ﬂ,:eﬂg Hg(yf n@@g Ig]glbltm@mgstglgg( 0) o8 ggllsulated

3 Ami di n- | 3,4-d
G T T o
[03(S§£) CondpButeld| IR RvERionerd i tedi 2R¥Edihgdo the above-described

ydro-2H-pyrimdin-1-ylmethyl)-4-fluoro-benzonitrile
ass@BO0T prpteage Mhihitidn) and(Gbaprvad taerbibit pileasive diBRe1V inhibitory activity.

Fob FEARBe R pBG g et TR RO PRIPATRY gotviey a
co @ﬁ‘ﬁaﬁﬂ)nts whe al‘erht RaGHd B1d1eds fbn #HY3e OnceRiratond kéquirtBeo produce

i nal conpound was obtained as TFA salt after HPLC
an pquiadtiveathibition dHpdidas¢ d@vityHier FAPo. The apparent inhibition constants

(K;) for compounds of the invention, against DPP-IV, were in the range from about 10°M
to about 10°M.

[0369] It will be apparent to those skilled in the art that various modifications and
variations can be made to the compounds, compositions, kits, and methods of the present
invention without departing from the spirit or scope of the invention. Thus, it is intended
that the present invention cover the modifications and variations of this invention provided

they come within the scope of the appended claims and their equivalents.
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Ch3OD): d. 7.77-7.84 (m IH, 7.16-7.27 (m 2H), 5.46
(s, IH, 5.17-5.34 (ABg, 2H, J = 35.2, 15.6 Hz),
w@2®3/0%34i7 (m 2H), 3.22 (s, 3H), 2.98-3.08 (n®PCT/B$2004/042209
2.67-2.92 (m 2H), 2.07-2.17 (m IH), 1.82-1.92 (m
IH, 1.51-1.79 (m 2H). M5 (ES) [mtH] calc'd for
ERQRNPER, 357.38; found, 357.38. 4. Exanples O In
th\g/%i]i%;ro Assays [0363] The protease inhibitory activities
of DPP-1V inhibitors can be readily determ ned by
met hods known to.those of ordinary skill in the art
1. si fe€OBPPYRAFOMBIFNG t r o assays for neasuring protease
activity and the inhibition thereof by test conpounds
areknown. Exanpl es of assays that may be used for
measuring protease inRibI t%t(w\act ivity and selectivity
are set forth bel ow. b‘-r{l AsSdy [0364] Sol utions of
test conpounds in varyingl concdptrations (1 OrM fi nal
concentration) were prepaQ®d i i met hyl Sul f oxi de
(DVMSO and then diluted i nhNassayRQuffer conpri si ng:
20M Tris, pH 7.4; 20™M KO ; | and O I ng/ nL BSA. Human
DPP-1V (0.1 nMfinal concentRation) was added to the
di lutions and pre-incubated for 10 m nutes at ambient
whdréiper at ure before the reaction was initiated with
A-P~7-am do-4- trifluoronethyl coumarin (AP-AFC, 10 nmM
fi n¥b icdrdeft &F ). The total volunme of the reaction
m xbup e - ' f 99, CS, SO,
(o0 i o Sl EhadRRAEELLE fh Sy LR g
SOKR@UO=DEHL Y (excitation | =400 nm emssion | =50 5 nm

for 5-10 mnutes or an end-poi nt was asur.ed er 10

i e B30 b Gtche BETEIIAROY eB0yt Nl archiat ed

fromd iR V& Sup btk @RHAB dperhalo(Cy-p)alkyl,

5T T R ey AP LRt o
aminBsdyaf@TROU(TIS oJalkyy, @yslbaigylc bﬂ@@nﬂlaﬁlkyinary(aﬂ@;ﬂﬂefemwylalkyl, aryl,

concentration) were prepared in Di rgﬁ%ﬁyl }Sul 0 ge L sulfinvl
hetgromist) carheny st duosabevhsCay)ions sifomghl eyl sulfiny

2 LN ) : ﬂéfgll 1R eartidi oup, imino
CrpRBl ot o iy, Ao AR eI Ftoup
grotlp,| sulfoRyISsramsandy sifinye ghaipeeachaubstButedl prtessibstitu@dbi ent

tenperature before the reaction was.initi at?g V\“éw

A- PR7isdwyilepgen or selected from the group consisting of (Cy-10)alkyl, s-12)cycloalkyl,
(Cs.12)cycloalkyl(Cy-s)alkyl, hetero(Cs.i2)cycloalkyl(Cy-s)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Cy-1p)alkyl,  heteroaryl(C;-s)alkyl, (Co.1p)bicycloaryl,  hetero(Cy.12)bicycloaryl,
hetero(Cy.12)bicycloaryl(C;-s)alkyl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cy3)alkyl, sulfonyl
(Cis)alkyl, sulfinyl (Cy.3)alkyl, imino (Ci.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

Rj3 is selected from the group consisting of perhalo(C;-jp)alkyl, amino, (Ci-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Ci.3)alkyl, sulfinyl (Cy.3)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
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trifluoronethyl coumarin (AP-AFC, 40 nmM fi nal
concentration). The total volunme of the reaction
woreoosasBsivas 10- 1 OOrl dependi ng on assay f or meRPGT/USEO4/042209
(384 or 96 well plates). The reaction was followed
kinetically (excitation | =400 nm em ssion | =505 nm
groupy edsh k0bstituiad s uosutatituexic apd b Btibstiasedren snsubstimtdded, 416, 6 or 7
m nutes. |nhibition constants (1C50) were cal cul ated
GrAde g enzyne progress curves u5| ng standard

e el TR Bl

anmm;nc;&mbrthiol Oy) 10 sy, qybl@pksrleﬁetbfbcﬁtlﬁﬁkﬂyhryﬁwyﬂ Chetail@arylalkyl aryl,
(DMSO) and then diJuted into assay buf f er conprl

hetoroail.seaPonyl PHosptiktle thigearbonyl @1zlnkEDTRony] 5@43)3*#6'1 sulfinyl

(2P 2R (O RTR Sk B by o gy, carbony v, imino

groupsuifohylagrogmindasifiay geshp, eachitabglithted oo basubdiitate@REP
and conpound were preincubated for 10 m nutes at
anbRerit RygrqesR a0l i selesier dranhdhe eaeun ensiing af elkal.eeycloalkyl,

hetok 1oy YR s £OBESILLALT 8] - nelB8LiPlBhiyl, cach

sutdepentbmasastiags@y formats used (384 or 96 well

pl ates). The reaction was followed kinetically

( exkils alinkss pezding iy 2 erd @,t@ntﬁ@pwau@ub@m?erf Brand thefing fp edhich L is
atte?:ﬁﬁ@%q :rr]qu ﬁler&o Wsag‘f tﬁ@?}ﬁ%éﬁfovﬂlﬁ {he a?%tpolijlta? electedtfﬁom the group

1 on cons ant's at e rom
corfSISZMFBf PArDo, 8§ &l lhi:tﬁfgeﬂsdnﬂguﬁﬁlaﬁﬂ@r d mat hemat | cal
node Trypt ase Assay [0367] Sol utions of te
cowﬁouﬁd@lt?qﬁﬁd/afrqmn eccgﬁ@mmtqoamtm& qf] (ﬁmbalkﬁdl (Cs.12)cycloalkyl,

ret e ARk, AR, BBy [ agieycioart

hetél%@szﬂﬁ@@ﬁ)ar)ﬂ H:a?bdhyl @cg}&kﬁr tmé’o'érbo@pﬁ (@Q%l]gﬁ)/ﬁﬁfoﬁbl (Cl 3)alkyl,

ptase (rhLung bet a,; final concentration

Sulﬁaﬂe@m)ﬁﬂt}ﬂael@m dﬂl@hﬁ(ya rﬁdnlpﬁeal‘wh detraeasil, wiydrexyo &Y»dal‘yloxy,

for S nt tenperature. .The enz ti
nete Qi TR afordt Gt SR e it SRS SR Rsh gfqop and
sulfAk %ro@@a&%u@hhﬁﬁtﬁd%n@fbsﬁﬁ@edr eaction mxture was
I in Costar A/2 96 well|l plates. The reaction was
followed colorinetrically (1=405 nm for 10 m nutes.
I nhibiti on onst r.e cal culated fromthe

2. onoirkeriad S0 S el kg BiSnEa T o ot homat | on

-

nodel s.

Ry Q

\T/ \Il\/l
Q2
\lil Rs

L

\X
wherein
Mis N or CRy;

Q' and Q* are each independently selected from the group consisting of CO, CS, SO,
SOz, and C=NR9;
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[ 0368] Conpounds of the invention were tested
according to the above-descri bed assays for protease
w0 nivsio938oN and observed to exhibit sel ective BPRUSM04/042209

inhibitory activity. For exanple, compounds of the
invention were found to inhibit DPP-1V activity at

CONRERNMY RS el 08 sdlOAEd AbM tR gxbg@&nsfs&ng of €1H8)akkyl, @5,)cycloalkyl,
t hose concentrati ons require to pr oduce an equl active

(C.inyclvatkiytie-efalkyl,ot keiso(Gobicyelogikyloe-palisl, hstera§papskeloalkyl,
i nhi bition const S i) for, compoun of .

aryl'f@llvilé}?hl?y n, lﬁ’gﬁ??@aﬂbﬁﬁ%ﬁ/ v@@?%yﬁq%%fﬂr anglglét% G(Gtgpe)bicycloaryl,

hete?tg(@t:{]tl'g By dMriec abaiky1, 1.ty [@368kyl] thivdatBonhE (@RP@EKANkulfonyl

se"skilled’in"the arf that various nodifications
(C,.@atkyl anifimyl @hs)alked, neinok@es)albyl heins apdiersoaryl, hydroxy, alkoxy,
conmpositiqns, kits, and methods of .th resen .
ary PR, R TV RO e 1RGO R oM TGPy £ sulingh group cach
sub@fiulhSr LfNBMdRA; Thus, it is intended that the
Y

resent 1nvention cover the nodifications and
vaRs & seteeseddiorn b gioupeobsistngofoperido( G hoplkyb maning,t(Riino)alkyl,

ekl B8R, BRSPS g Sy o 1o,
oS TCTAIP SA8 0,0) U COpMAIO i s

alkéxy, Rilyl@dy, hetedbarydbty catbenpl groipaintihaigranpl yulbemyl gfouReand sulfinyl
and MD is -LX dr.oge '

. RL is hy or, i.s selected from,the
ero.cugh SENGIGHS srgUsHDHANGS. BErh SRt oy Ry e fos 6 or 7
meribEedyin 2: o (l<§/:|1I Z? 3: glylkﬂ/l Cyﬁlefglr gz\lriu al kyl, aryl,
het Rf Bafitoges ar saplettet Glond jiel deyip cdnsistiogpbbalg) perhalo(Cy-10)alkyl,
(C1-3)al kyl, sulfonyl (Cl-3)alkyl ul fi
amipgicyahenikil (Crimatkal craloali ﬁgmocy%q?wﬁr%{k% hgteroarylalkyl, aryl,
ryl oX XY y , OMMkyl, sulfinyl
L e
(C1YRSihShiitd(Cd)alify2, Hysrdxydilkgen agloxychaerbanloky oxartiongl group, imino

roup consisting of (Cl-10)alkyl,. -12) cycl oal kyl ,
grogmugfgyﬂww%wkf@yi SUR) %ayh ,Sl){lppgttl(g? @@gsugsututed; y

3-1 | qal Kyl oL e
R S TBR T REY fror S By ForlGUCO0 BN ol
hetér6Bycl@alByIC eylamrY | helogiaeylaik)- Bidydomyk| et yHeterhbicyprlofrgl, each

4-12) bi cycl oaryl (C 1-5)al kyl, carbonyl (Cl-3)alkyl,
substifuasaryosbistipgd; 3) al kyl , sul fonyl (C1-3)al kyl,

ﬁ:lt Lh%%bg}{eg%ﬁosgﬁggy 2 %1% %g& s(sﬁgrét:f’c)l%éﬂ(lken REh& the rﬁfg%b which L is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

X is selected from the group consisting of (Ci-10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs-12)cycloalkyl, aryl(C;-10)alkyl, heteroaryl(Cy-s)alkyl, (Co.12)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (Ci.3)alkyl, thiocarbonyl (Cy.s)alkyl, sulfonyl (C;3)alkyl,
sulfinyl (Cys)alkyl, imino (Cys)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, alkenyl, alkynyl, carbonyl group, cyano, imino group, sulfonyl group and

sulfinyl group, each substituted or unsubstituted.
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aryl oxy, heteroaryl oxy, carbonyl group, imno group,
sul fonyl group and sul finyl group, each substituted or
waop®shssst uted; R is selected fromthe group cRCBFUSINHG2209
of perhal o(C 1-10)al kyl, am no, (Cl-10)alkyl,
cycl oal kyl, heterocycl oal kyl, aryl al kyl,
3. het&&&ﬁp&hﬁi de¥brdin t¥lclaifel @@ssdg: car bonyl
(C1-3)al kyl, thiocarbonyl (CIl-3)alkyl, sulfonyl
(C1-3)al kyl, sulfinyl (Cl-3)\lkyl, imno (Cl-3)alkyl,
hydr oxy, al koxy, aryloxy, heferoaryl oxy, carbonyl
group, imno group, an oup and sul finyl group,
each substituted or unsubstitutied, and a substituted
or unsubstituted 3, 4, 5|6 or| menbered ring; R4 is
hydrogen or is selecte roup consi sting of
hal o, perhal 0oCQ "al kyIQ am n‘? cyaﬁ@, t hi o,
(Cl-10)al kyl, cycloal kyl, heterocycl oal kyl, aryl al kyl,
het er oaryl al kyl , aryl, heterba( |, carbonyl
(C1-3)al kyl, thiocarbonyl (Cl-3%alkyl, sulfonyl
whe%‘g%' 3)al kyl, sulfinyl (Cl-3)alkyl, imno (Cl-3)alkyl,
ydroxy, al koxy, aryl oxy, heteroaryl oxy, carbonyl
gr oMpis N oni @R4;gr oup, sul fonyl group and sul finyl group,
each substituted or .unsubstituted; R-9.i.s hydr
"o Bk bidioun oRCRATERLE etrer tir Sl Ci It Sctoalion
C. SRt G, -Hakar onketqel kydyclanyt@, K)dlkyl, hetero(Cs-j2)cycloalkyl,
(3%%§%roag%{éfgylﬁ'bicyéﬁogpzﬁ; aﬁgfhéggﬁg%icycloariF,. &
aryk@chy)skyist i hetewdryd(Ciusdkyst i (Ctiebicytloasyla |letke(Caiz)bicycloaryl,
providing 1, r tom se at.i on t ween n h
hetpftg e baRRRTCrritlats SERGRT (o Boh e BUBAC 52 iG sulfony!
LKA sulti @Y (€] DAL SmBRRRY PhllkgN Aifo,38Y1SRt8Bafyl AR, alkoxy,
«hﬁkgﬁg’%%n iét?gg gf cargoﬁ?kgﬁggen, ﬁ?%rogen?ﬁgggﬂcﬂ@ Y
aryutl fheteroantbxy dasbongl gom dmimocgrouh sulferyligrosp aed sulfinyg sopup, each
(Cl-i_ o)al kyl K (C3-12)cycl oal kyl,
Subﬂ'é?l?ldd{f@?&ibﬁl@ygéal k{):l ,&gosyli()?%_ I O)gjal kyl b
etgl 3 ¥ ti Eth L¥)alkyl, amino, (Cq-10)alkyl,
het er %?Sryf:lg)fﬂﬁ cyclégarliff, calréomtl)l (Ccﬁe{Sgéal k}gﬂ , (Crroalky
cycldullot arebeeogsicloalkil, aydilkyl, hetetohfybailyyl, 41l hgpmky carbonyl (Ci.s)alkyl,
~sul finyl (Cl-3)alkyl, inino - 3) al am n ryl
thiqrarhongbCr) AU drEgy! (G -4261!?% gﬁﬁyﬁé@?ﬁ#&% 8?6‘8?9[1@9%?’1’ hydroxy,
%F’Qd}ﬁ;h BuPY Bnin Y28, sultb 5@HBad sulfinyl
dkgiﬁ%gﬂbfy’glre%%lﬁéﬁsu | yIg él oup,n egggﬁ) ssubslgbiqtggtlgg or Y
groupseHoh tsbstiretdd o unsubsidtupeolant aculmstitited) ot onwibstitnted 3, 4, 5, 6 or 7
conprising: wherein
membered ring;

R, is hydrogen or is selected from the group consisting of halo, perhalo(Ci-1p)alkyl,
amino, cyano, thio, (Ci-1o)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (Ci3)alkyl, sulfinyl
(C1.3)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

L is a linker providing 1, 2 or 3 atom separation between X and the ring to which L is
attached, wherein the atoms of the linker providing the separation are selected from the group

consisting of carbon, oxygen, nitrogen, and sulfur; and
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Q and Q are each independently selected fromthe group
consisting of CO CS, SO R2 is hydrogen or selected
w0 c@s093381 gr oup consi sting of (Cl-i o)al kyl, PCT/US2004/042209

(C3-12)cycl oal kyl , (C3-12)cycl oal kyl (C1-5) al kyl ,
het ero(C 3-12)cycl oal kyl (C 1-5)al kyl, hetero(C
3- 12) ey elieabkViromheher @ahy | ddasibtiRg abKYCy-10)alkyl, (Cs.i2)cycloalkyl,
( CO- 11‘%) g% cycl oé??}ﬁ , e%}er%(c 2 1113% bi cXcI1 cl)(g%f’ e )

heteRg e HECloblls?) bi ayt(CoanslkylC 1-heeaaryl(Ci-oalkibny 1(Co.12)bicycloaryl,
(CL-3)al kyl, thiocarbonyl.  (C1-3)alkyl, syl I

hetof i 3) PRy G PRI OTiksh ShRUSTH Gl gy Craetis

sulf@g ik | imRt &F QMIM1; alaMRY A, hableasy, hﬁﬁ&i}@ﬂl{oxly, aryloxy,

oar yl oxy, carbonyl group, 1 mno group, sulfony
hete@ba@y1pxy kel falkyyl, grachemyl gaop, sydnst iminpegioep, sulfonyl group and
unsubstituted, R3 |s selected fromthe group
sulfisyhgiogps G3gh sYDSHEHLPHRFOSUNRY | | amino, (CL-10)al kyl,
cycl oal kyl, heterocycl oal kyl, aryl al kyl,
het eroaryl al kyl , aryl, heteroaryl, carbonyl
4. ( CIFtd)oakdgpplind hiviondiag tomyl ong©f <Bjmb k33, wheteid theyll, 2 or 3 atoms of L
(Cl-3)al kyl, sulfinyl (Cl-3)alkyl, imno (Cl-3)alkyl,
proYigiedhe separakign fonsthaf 64on AOMSy oar yl oxy, car bonyl
group, imno group, sulfonyl group and sul finyl group,
each substituted or unsubstituted, and a substituted
5. or THSdaFgiouhd herding 4o arfy; orfe aficlafmee il evheckin thegh, 2R4 3jatoms of L
h.yplro%en or is selected fromthe 8rg gﬁconsi st i.ngg Pftl i
providing, the seppaptiucare-selsptef Knm gyl 03 grs qogpigtng of at least one
Cl-1 I . 0, yl, heterocycl oal kyl, aryl al kyl,
Oxy%eélf %?%g%ﬁré+$tyﬁ8§%r}§})& het er oaryl, carbonyl
(C1-3)al kyl, thiocarbonyl (C1l-3)alkyl, sulfonyl
(Cl-3)al kyl, sulfinyl (Cl-3)alkyl, imino (Cl-3)alkyl
6. hy dFlexgompeiug Rgcorging|to gy Ol*F‘e?fe"rl%‘H}Sy]I'glx‘i‘/’}}erg’é‘gle%W‘T aids X from the
._grou i mno group, sulfonyl group and sul finyl group,
nn%%@ﬂl%'u%ls?tait Tted or unsubstituted; RO is hydrogen or
Is selected fromthe group consisting of alkyl,
cycl oal kyl, heterocycl oal kyl, aryla

Lkyl, . .

7. het Bhosamppainyiccomiit e 3o Of b drbrdisri & issrlyried from the
each substitu or, bstA L | .- -
e SOpHARY L8 SR g Qg g
-CHJ- 0@ ML C{O)CH,E B, t Attt 0091, i3, t-0€Ht,0+EHED-, t-hE,0CH,-,

't nker providing the separation are sele gﬂﬁé omf?ﬁ:HCH
-OGH K- c S Org -DXCHar baWCHxy ge RN+ rfé% 1C el - 2o
;. a IS se ro rou ystir -
-Cﬁ%%ky WH@TZ)%@%@?% nb&@?‘é‘rqo( ée(ém@f{;’ ' MHOL0)CH-
-C@ﬂllﬁlg@{zc,' -CROKTI,NEL, YCHSHTOOR] KIH,HC(ORNEF, oNHIHAH O)-, -S-, -SCHo-,

a )

-CH,S-, —>S/1CH2CH2-, -CH,SCH,-, -CH,CH,S-, -C(0)S-, -C(O)SCHy-, -CH2C(O)S-,

-C(0O)CH,S-, and -CH,SC(O)-, each substituted or unsubstituted.
8. The compound according to any one of claims 1-3, wherein L is selected from the

group consisting of -CHy-, -C(0)-, -CH2C(0)-~, -C(O)CHj,-, -CH,-C(0O)CHy-, -C(O)CH2CH-,
and -CH,CH,C(O)-, each substituted or unsubstituted.
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het er o( C4- 12) bi cycl oaryl, carbonyl (C1-3)alkyl,

t hi ocarbonyl (Ci1-3)al kyl, sulfonyl (Cil-3)alkyl,
wa@enosiospBl (Cl- 3) al kyl, imno (CL-3)al kyl, am nBCT/E§2004/042209

heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,

al kenyl , al kynyl, carbonyl group, cyano, imno group,

9. sulfrRBGmiBued laccaﬂaiing 4 hhyWhe GF Qs Bachhaainstuz(um together is
unsubstituted. 3. A conpound accor dlg% to claim

selecterhfrdng |tlirﬁggrqméaoe$1ﬁt1m0f s(CH,zBE?o@élﬁO enyd) e(&%:b(% exme)phenyl; -

cr R BB PRARSHCAY S i ReR Y PP -2 eiiphenyt (CH-C-

alkéh%gﬁ&&/ﬁ 3- kemcy.cl- mpﬁ%hﬂu@lﬂ 5) aldeg)-(3-antyaypfienyl;  -(CHy)-(2-

) cycl oal kyl jal kyl ,  het er oar

C
metho)phdayl;, (Giéx)éBame@mymFbylb&@H@a(ﬁyutrO)ﬁb@Ié/l o{(@&z) (3-nitro)phenyl;

R R S R A bty -

(CERM - bﬁlsbxa(rﬁlioﬁilehiﬂyl i m J@@H&)le shifahitido)pehiio, ar yl+(CHy)-(3-
het er oaryl, dr oxy, al koxy, | oxy, heteroaryl oxy,
sulﬁoaarbmln)phegylouriCszﬁ(Eroetgtz@lubph@u of o{{.{}ﬁz)gﬁﬁ@pazg phenyl -(CHy)-

C-iingarbubEts P ot 23}%3{?%&%%@%1 SRR e phenyt; -
(CH)- %9%2%!%*me yﬁ'?lﬁnyl %ﬂz zalbﬁexylt)plﬁﬁyll Q@HK)% 3rphenyl)ﬁ)henyl (CH,)-

ter aryl a er oar

(2-thd)phengtt y(CHL- hdnzphenm~<@m’a+<mommp§@m 61D (-CONHp phenyl:

-<C®8ic%%§hﬁiﬁpl-ﬂaﬂqyﬁgﬂ%@a(@g?@k®%@ Sl Mbhenygy (CH-@-COACr

DR h%éﬁb"@f SO+ AR IIPABIL: 0Ll (zmﬂgpw}up -(CHp)-(3-

group and sul finyl "group substituted or

N}M)pmi;ai it (CEBH)-(2(1C- aa&ubphanvht ed(@lﬂz)t(adamlaikyiomb@m -(CHy)-

- LorBre a5 S CeiSPE L EoE R s hphsneds «CHo-
(3- alrylé HiquH -gi-ﬂaer ﬁen}/i h((ﬁiz)f(%etle&)aﬂhj@ﬁényl -(CHy)-2-bromo-5-

terocy al Kyl , arylal k
ﬂudnetphérg&,r ]Q(EHL)I@LbhloaT §4ﬂuotcepl&:nyia1((}H;z) b—ayemor@fﬂuoro phenyl; -(CHy)-2,5-

cichem s lotCriduh Prueny bhensf i 3 o3 e g, 2 romo-
3 S%Hﬁcﬁ%ﬁ)ijheﬁ’*lko% &Qféﬂl&%sya 5 hﬁiu%w @ﬁéﬂy‘?XXCHPaZ B@Diyifluoro phenyl; -

rou sul fényl grotp and's gr oup,
(CHp<B,5 ﬂlasﬁraﬂuﬁrqﬁlenyl uGH)2-bioutcedl 5, 6triflsorp phemygr -(CH,)-2-chloro-

S B S S SR ST RS 4 B o
l i1} ac.
P DS ot AR apaghat 1 scesplieskadclaampiin. cut

mﬁﬁﬁhﬁ&ﬂdrﬁh@dﬁhﬂﬁaﬁelected fromthe group consisting of
(CLl-i o)al kyl, (C3-12)cycl oal kyl,

10. A compound according to claim 2 comprising:

wherein
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hetero(C 3-i 2)cycl oal kyl, aryl (Cl1-10)al kyl,

heteroaryl (C 1-5)al kyl, (C9-12)bicycl oaryl,
whetsoe34- 12) bi cycl oaryl, carbonyl (ClL-3) al kyPCT/US2004/042209

t hi ocar bonyl (Cl-3)al kyl, sulfonyl (Ci1-3)alkyl,

sul finyl (Cl-3)alkyl, imno (Cl-3)al kyl, am no, aryl,

hetﬂaf"sqagydﬁ hydr oxy, al koxy, aryl oxy, heteroaryl oxy,

al keny(,” al’kynyl, carbonyl group, cyano, inino group,

sunﬂhmmhngﬁuup and sul finyl group, each substituted or

ol Y 3 b gy RIS kg Spliba IR G 0. S0

Qﬁd@eﬂ ation consist of carbon atons. 5. The
conpoun accordlng to any one of clainms 1-3, where
t heRslis hpdrogendraeloctsd frbmihp gxwp dom;;sttnE@f é%pm}aékyldﬁs abcé/cloalkyl

31?23%)2:%3@6}%’%&{3)5%@}1 er:tglt'(l) ﬁlég%c[yc ﬁ]igyﬁpﬂ 88%/? | 1%%8 %3§fz)ﬁ¥cloalky1
arylﬁ@ﬂﬁ?at esacﬁé%&% L QMO Onazgq )bfékz@ibéf@rl 1- %etéﬂb'(ﬂa,%)ﬁlcycloaryl

X fromthe ring atomby One a .
hetero(qrapbitycoayl(Ti-s)plkyd -borryh éCoa‘)alkylaﬁmgcaxb@yl \ﬁﬁes)éllkml sulfony]

(Cllsfajl%’el ecEn(; @_‘Z%IE he S %é? @?l?(nls Ia%t;éct%.swfh tereﬁ%} épﬁroxy, alkoxy,
ary[o%%@r%gcar‘b%:%}é %O&Wﬂ %hz%a_ré%sulﬁnyl group, each

substﬁiﬁ@ﬂl%)"unsub&ﬂtﬁtdﬂ - CH2ZNH-, - CH2ZNHCH2-, - NHCH2CHZ2-,

- ( & N@F‘@Cted -f%l;'ﬁ%(@ W Const@tl@%alb%&%lmno (Ci-10)alkyl,
cycIo%@'ﬂg{e%%&ﬁg?g% eteﬂb“;{@iﬁ:é %&1 ha%%?dd)%%nyl (Ci3)alkyl,

thioc@fHOhFAQER)alky CSRIEHT 824, 5)al YIGUTHRB(C:- g alltyL, M@@)mkyl hydroxy,
each substituted or unsubstituted. 8. The
oLkei GrAPH eSO IIONG] R T2 EiE GPOTL LUp and sulfinyl

groﬁ@q‘%%% %Fbsftﬁtﬁa %{%’b%ﬂ ﬁo&%i( §;sfgi_|2§ﬁtﬁd %nsubst@ﬁ@)l 3, 4, g 6 or 7

nmnﬁkﬁﬂhﬂ@KC» each substituted or unsubstltuted 0. The
nﬁgund accordl ng.to any one of clains 1-

isdkdroeen @etw}ecregl fEQap 8he; FAUP FARISLIRE O ﬁ%lapperﬁaelo(bl 10)alkyl,

axmn%é@% t@%cgfd . 18a1%¥1a@%§6*a§621¥%k5gr eyl heteroarylall, ary,

hetelb@fﬁ) CéIBOﬁWdG(MWl@}ﬂemecarbé@ﬂ'QOCl@%l@ﬂ keﬁ%ﬂ)}’b fféhy)alkyl sulfinyl
-(CH2) - (3- al kenyl ) phenyl - (CH2) - E Tgly)ghb
(Crspadiad) ingigo €1 g,aAlg,y) 3@3@510)@2 eteroa%r Xy, car orxr group, imino

group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

each Rs and Rg is independently hydrogen or is selected from the group consisting ofa
substituted or unsubstituted (Cy.j0)alkyl, a substituted or unsubstituted (Ci.10)alkoxy, cyano,
and halo, or where Rs and R¢ are taken together to form a ring;

Ro is hydrogen or is selected from the group conmsisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

X is selected from the group consisting of (Ci-jo)alkyl, (Cs.12)cycloalkyl,
hetero(Cs-12)cycloalkyl,  aryl(Ci-jp)alkyl,  heteroaryl(C;-s)alkyl, (Cy.12)bicycloaryl,
hetero(Ca-12)bicycloaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (C.3)alkyl, sulfonyl (Cy.3)alkyl,
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met hoxy) phenyl ; - (CH2) - (3-net hoxy) phenyl ;

-(CH2)-(2-nitro)phenyl; -(CH2)-(3-nitro)phenyl;
WO ¢@ERYs3¢R- car boxy) phenyl ; - (CH2) - ( 3- car boxy) pPenyk2004/042209

- (CH2) - (2- car boxam do) phenyl ;

(CH2) - (3- car boxam do) phenyl ;

i 1S bk N Mkﬁh@ﬂl’lﬂo Chitgro hydroxy, alkoxy, aryloxy,
Sulfln&%%%%%o) phenf/ulv3 - (CH2) - ( 2- a?gt r azolél?ll) pyhen }] v
heterdaBAB Xy, (Bkanei,r Aleyaiyls | cppheasl group( cyqmp, imino group, sulfonyl group and

w3 S AR . 2 o rens

(CH2) - ( 3- hydroxynethyl)phenyl
-(CH2) - (2- phenyl ) phenyl ; henyl ) phenyl
( m)communwagqqm@gyo any pm§ cl@snm&w; phesip 2 X'is a substituted or

unsul{s@pﬁﬁd E(%_ %@P f%y)p%%o?_%lh@]ﬁ(gl Coflk@enjr}l ﬂgtjeroaryl halophenyl,
d1ha'7l§;g:{é§%/rll' &ﬁo%\lﬁﬁl@ﬁ stédoRty AN dihalokdebidary, 8r 4¥R¢-bdaring or cyclic

phenyl (CH2)- (3-CO2( C1-7)al kyl ) phenyl;
grou;( e e 4 ﬁerbwdlpg@‘rmbﬁtltu(ﬂﬁl-@)ﬁ(@3 siRiopoé the ring, each substituted or
CH2) - (2-(C3-7)al kyl) phenyl ;

unsulzseﬁéyd(s (C3-7) al kyl ) phenyl ; - (CH2) -

(2-(C3-7)cycl oal kyl') phenyl ;

-(CH2) - (3-(C3-7)cycl oal kyl ) phenyl ;

-(CH2) - (2-aryl)phenyl; -(CH2)- (3-aryl)phenyl;
. BB L S AT o e 0 s o i e

d f th lected fi
cycﬂ{]g%;) hﬁv&gg\ﬁ')g & @H%g{‘ gut%tl{edﬁgpit%_ ( s12tloé1_o é e rrl]rllgosreoec ed from
the lepybﬁSISﬂ@@HEQCl%oml (Giuo)csaclwﬂleﬁwetem(@«:h@scy@oe@qw apyl6amio)alkyl,

hetere%%?@)ailmlo {(65.g)bjc % oﬁ?ﬁoﬁ&&%ﬁéﬁvp&‘g’&% A1, carbonyl (Cuajalkyl

thlo(:éﬁgl@rlz(%&s)saﬁgﬁltréélypg l@m a8 sulf‘nyl (Cp.a)alkyl, imino (Cy.s)alkyl, amino,

aryt, ﬁ&bﬁ))af}il ydosroy, 3lk5xﬁ-aty1mf3l hctemagﬂexw arbonyl group, cyano, nitro, halo,
- chl or o- 6-trifluor

1m1n‘% g}@}) Qll@}lé{hngSP 51_1(8 F‘flflﬁﬂrgéo‘gh g%ihp su%s&/tufed or unsubstituted.
-(CH2) - 2-cyano-3,5,6-trifluoro phenyl;
-(CH2) - (2- het erocycl oal kyl ) phenyl ; and

13.- (CH2) - ( 3- het erocycl oal kyl ) phenyl, each substituted or
unsubstituted. 10. A conpound according to claim?2
conprising: whereinnis 1, 2, or 3; QL and 2 are each
4] Ndgpe & Ol1PQ GPI3éif it RGeREted from the

%%Sgaiﬁﬁsdréf%%rﬁ@ggggl{égﬂ%xr)p%g?ﬂsct ed fromth 8 rou, P

groﬁ@@&isishhg of @fcyafd)pladnkl (3- CfeﬁB)phEﬂﬂ;,(@l@dfdxy)phenyl (3—hydroxy)phenyl
cycl oal kyl (C 1-5)a het

(2- @qumln)in@mdm k@r@k,erwl)syl%n%w (ZW@fywﬁp@ngl 12 3ylvadrgyl @

B

3

car%)?)gﬁéﬁ%{r cayGanyb- c(afbbxaﬁ@ddyyﬁenyt hi OC(aJrchﬂmyhnudo)phenyl -
sul f ony

sulfonarmdo)phenyl (3- sulfonarmdo)phenyl (2-tetrazolyl)phenyl; (3-tetrazolyl)phenyl;

(2-aminomethyl)phenyl; (3-aminomethyl)phenyl; (2-hydroxymethyl)phenyl;
(3-hydroxymethyl)phenyl; (2-phenyl)phenyl; (3-phenyl)phenyl; (2-halo)phenyl; (3-
halo)phenyl;  (2-CONHy)phenyl;  (3-CONHy)phenyl; (2-CONH(C;-7)alkyl)phenyl;
(3-CONH(C;-7)alkyl)phenyl; (2-CO(Ci-7)alkyl)phenyl; (3-COx(Ci-7)alkylphenyl; (2-
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(C1-3)al kyl, sulfinyl (Cl1-3)alkyl, imno (Cl-3)alkyl,
amno, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
whedosnesssy| oxy, carbonyl group, imno group, SePCT/OS2004/042209
group and sul finyl group, each substituted or
unsubstituted; R3 is selected fromthe group
NEGShehsit | ng @ﬁNHH)pﬂéhyli Cl- '(ZQC%)‘&M&yl)pﬁwl pal kyB- (C3-7)a1kyl)pheny1
het erocycl oal kyl , | al kyl , heteroarylalk |, aryl
2-flet-Sexo i Pt OH Qoley Mol PERero R SFpno. (-aryDphenyl

(Z-El%% %y&pﬁgrryl %%’Ir—llh%ger({aé}il ;%e aﬁ) a% g%ﬁny d$ gﬂ)?)?f&ﬁhﬁrg(l 2~chloro-5-fluoro

phéiyy,! %yanotbaﬂabl@aph/dn%yz SJélﬂJhthB Yohefi§10 @p5-dif o pBEP2,5-dibromo
sulfonyl roup and sulflnyl grou each substltuted or

phmyi;taabnomqﬁé iflagre r&legﬂb%ﬂhlom -3 &-diflugiosplisayl; 24 érifiioro phenyl;

2 BBl el 2855 3 Binuor heny -
cydBLNelagtders phéol; 2-8FnB B, 5,6 ¥@feoro tohb®yl; @éféljok}‘vﬂloalkyl)phenyl and

cycloal kyl , heterocycloalkyl arylalky
(3-hettmcpdealkgphenyl, aachl substisuied onngdubstitaiedony |
(C1-3)al kyl, thiocarbonyl (Ctal kyl, sulfonyl
(C1-3)al kyl, sulfinyl (Cl-3)alkyl, imno (C1-3)alkyl,
15hydg X@mﬁbﬂ&ﬁf(a\bcoﬂﬁﬁ/é >y oRebesiamyl-a BYwhé&dinl ydelected from the
group, imno group, sulfonyl group and sul finyl group,
grampchngstgg oft ut ed or unsubstituted; each R and R6 is
i ndependent |y hydrogen pr is sel ected, from t he group
consisting of a s uteg or LL RN yted
(Cl-1o)al kyl, a sﬁg;t tut or T§§t|t t ed
(C1- 10) al koxy, cyano, ghal o, R and R6 are
taken together to forn1a rlng, ogen or is
whegdigcted fromthe group conS|st|ng of aIkyI
cycl oal kyl, heterocycl oal kyl, aryl al kyl,
het évioa, ¥} @ XRbs; bi cycl oaryl, and heterobicycl oaryl,
eac% tityted or unsubstituted; and X is sel ected
from £hePbtlp consisting of (Cl-10)aleyl,

C3 |
g_ 10'le§ )1§ ?ﬁh&%lg?zéﬂga Pgl}e(&%@ g_ﬁ%rfi aéh%) ?Mﬁlbo %&Yﬂtmg aby Ihyrogen, halo,

pelﬂlw(@ﬁ)ohﬂlkxlcl Tainy| | thflTBt eyaoC @Fﬂ,zpﬁr@yéCo—aﬁa}kyl (Cs.2)cycloalkyl,
car honyl alk I 7 3) su
R ARG | ARHCTU OS] ol KPS G ol b (G pbicyeloary,
he@fﬁ(@&z)tﬂé)?@loarﬁetc%f%ﬂ/ ke {iéﬂﬁﬁo )@MrocﬂleQﬂYfCI%ﬁéﬂ(ﬁlx Yaryl, heteroaryl,
het'er 0ar yl oxy, "al kenyl , , carbonyl group,
hydwpano alkony, NaypRyL p¢tematr3fl@qy | imgma gpovgn cbasheinfyl gydupg raguposulfonyl
bst|t d unsu ityted, 1 he co
gBodoailngriortig roBRoBHpRe $54 oMl rEp iRy Sbstituted or
unSbREtddubed or
Ry is independently selected from the group consisting of hydrogen,
perhalo(C;-10)alkyl, amino, (Cyi-10)alkyl, (Cs.12)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(C;-
1alkyl, heteroaryl (Cj-s)alkyl, (Co.p2)bicycloaryl, hetero(Cs.12)bicycloaryl, carbonyl (Ci.
s)alkyl, thiocarbonyl (Cy3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,

and sulfinyl group, each substituted or unsubstituted.
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unsubstituted (C3-7)cycloal kyl,
(C3-7) heterocycl oal kyl, aryl, phenyl, heteroaryl,
whadospdssy| , di hal ophenyl, hal oaryl, hal ohet erp&r/yk2004/042209
di hal oaryl, di hal oheteroaryl, or a ring-bearing or
cyclic group having a non-hydrogen substituent at a 2
16. O TheRaipod a&fordiﬁ%_ td hiifoneQFCihiy DSI0, tvbrth Hris selected from the
unsubstituted. 12. The conpound according to any one
growf canisatingofl- 10, wherein X is a ring-bearing or cyclic
group having a non-hygrogen substituenh at a 2 or

posjti ¢ the ring/selexted from/fme group -
COFEHS ( ( | kyt+s N
het%er o3 ) cycl 1 Aryl (GL-1 l, \ |/
het eroary] (C 1-5)al ky | C9- 12) bi cycTparyl, hetero(C
4-12) bi c w- aryl, carbq A (C1-3)alk )thi ocar bonylR-);
(C1-3)al kyl’; sul fonyl (CIL-3)alkyl, s I?itnyl

whdrGh-3) al kyl, imno (C1-3)alkyl, amino, aryl,
eteroaryl, hydroxy, alkoxy, aryloxy, heteroaryl oxy,
cartiefyl, gBodipr Samdno, nitro, halo, imino group,

sul f ony r.oup and sul finyl 0 ch subst ] 0
anstiBR! R igaindegendehty rroieedloBin e c sRABn by el G pato
perfé%igggfm)ﬁikgl, ”@_Fgl,-(tq?o)mﬁ, eilkenl,| AksiBi e8ilyE dhdiérepyl,heminosulfonyl,

consi'sting of "(2-cyano)phenyl; (3-cyano)phenyl;
alkyl2ulfongt, oxarylshibomytl; hStetnadylotiopyhenaritoxy, heteroaryloxy, —arylalkyl,

het % ga&iﬂkﬁz‘% hen ,: I:letér%:cgch@%: }%ﬂ'g)g)y;ﬂﬁ;o, gm0, nitro, hydroxy, alkoxy,
carl%?%{yﬂ :gfér{%}? Eﬁgﬁé lgr&n%pz ”ﬁflfb‘%ﬂgﬁﬁ?néﬁd sti#m¥i Fupphasly Isubstituted or

- car boxy) phenyl ; (3=

unsobgthaey) phenyl ; - (CH2) - (2- car boxam do) phenyl

(3- car boxam do) phenyl ; (2- sul fonam do) phenyl ;

( 3-sul f onam do) phenyl ; (2-tetrazol yl) phenyl;

(3- ) ; g B |_) GRe¥in X is selected from the
7.5 1 %‘gﬁn@%‘%@l"‘)@%ﬁgﬁ’!ﬁ o (aﬁ%.aﬁéyﬁf%@%% ?‘1@1 ) pheny! ;
gro(iB cbysiktimgyofet hyl ) phenyl ; (2- phenyl ) phenyl ;

( 3- phenyl ) phenyl ; (2-hal 0) phenyl hal o) phenyl ;

(2- CONH2) phenyl,_

7) al kyl ) phenyl ; CONH(/C 1-7)

(2-Co2(C1-7)al kyl)p gN 7 (2- NH2)

(13- NH2) phenyl ; (2-( -IZ) al kyl ) phenyl ;

(3- (C3-7) al kyl ) phenyl Aflo- (C3-7) cycl oal kyl ) phenyl ;
wh%%it‘ C3-7) cycl oal kyl ) phenyl ; (2-aryl)phenyl;

-aryl ) phenyl; (2-heteroaryl)phenyl;
(3- best@®rioayori3 mhényl ; 2- brono-5-fl uoro phenyl ;

2-chlorq-5-fluyoro enyl ; 2-cyano-5-fl uoro phe s
2, 59@:&: or's m&?englys_sa]]e?tp% o rgnbh@ﬁylg:ro ’ 590 | JSP%%DOf halo,
perg?lgwlgfr%@%_@g% FCG%)Q! ﬂ,u&k?qy@,gﬁl%?fgl, aryl, heteroaryl, aminosulfonyl,

oro phenyl ; trifluoro phenyl;
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,

heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or

unsubstituted.

18.  The compound according to claim 16 or 17 wherein Ry is independently selected from

the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
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2,3,5,6-tetrafl uorophenyl; 2-brono-3,5,6-trifluoro
phenyl; 2-chloro-3,5,6-trifluoro phenyl; 2-

W@ yan09386- di f | uoro phenyl ; 2-cyano-3,5, 6-tri fPCDU2004/042209
phenyl; (2-heterocycl oal kyl ) phenyl; and
(3-heterocycl oal kyl ) phenyl, each substituted or

—anHRSHOEY, nﬁaﬁﬁtgméguzl, Tien A QRRBUTONES 0CONHICL-9)alkyy, -008(C;-7alkyl,

of clains™1 erein X is selected fromthe group
-NHonsOH: i g 1-oklkyheradkenyh i-alk@ylo (E1-s)polealkpd 3ayl ~ heteroaryl, and

i ndepe nt | el.ected fromthe group consisting of
et UL Fiah 5 A G LB by . arm o, ¢ hi o

cyano, CF3, nitro, (Cl-10)al kyl, (C3-12)cycl oal kyl.,

het er o( C3- 12) cycl oal kyl , aryl (Cl-10)al kyl, heteroaryl
19.( C1Axpaipophd a¢aosding yodxlaiye L@ eopprising:

het er o( C8-12) bi cycl oaryl = carbopyl (Ci-3)al kyl,

t hi ocar bonyl (C1-3)al kyl, ?-aFMJ/, hgt eroaryl, hydroxy,

al koxy, aryloxy, heteroaryloxy, ifpfno group, carbonyl
group, am nosul fonyl, alkyl sgtf o/nm\ aryl sul fonyl ,
het er oaryl sul fonyl, and sul fi n\§" grdégp, each
substituted or unsubstituted; R24 is independently
sel ected fromthe grBam.ceasi

i Bp) al kyl ,

per hal o( C1-10) al kyl, a

(C3-12) cycl oal kyl, hete \9 12) cycl oal kyl, aryl (Cl-

10) al kyl, heteroaryl (Q" , (C9-12)bicycl oaryl,

het ero(C 8-12) bi cycl oaryl, carbonyl (Cl- 3)alkyl,
Whelithcar bonyl (Cl-3)al kyl, aryl, heteroaryl, hydroxy,

al kgxy.o @!zlygrmgget eroaryl oxy, imno group, carbonyl

group, am nosul fonyl, alkylsul fonyl, arylsulfonyl,

het eiobdrlosd) f onyl , and sul finyl group, each

substit te& or unsubstituted.16. The conpound

acc BiMGr L&4any one of clains 1-10, wherein X is

sel ’ logdd &S &misting 8f €0, CS, SO,

1, glag?dza%;ea%l?ﬁlgg%&gg%%ﬁ%;écﬁég%g%endent In;!/] Sse ect ed
SOb ramch @G+ERgr oup consi sting of hal o, perhal o(C

1- - . ,
b e R Mg RSP 5 8 M. e,
ar | er \Y% \ - 1 1,
(C%lé}tég?lgglﬁq el §)flﬂ§%,y|l%?€&§4(%%)ﬁ%ﬂlkylﬁfl HAKYL,  hetero(Cs-p)cycloalky
aryl(Ci-io)alkyl,  heteroaryl(Ci-s)alkyl,  (Co.ip)bicycloaryl,  hetero(Cys.iz)bicycloaryl,
hetero(Cy.12)bicycloaryl(Ci-s)alkyl, carbonyl (Ci.3)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl

(C1-3)alkyl, sulfinyl (C;.3)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,

aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; is selected from the group consisting of perhalo(C;-10)alkyl, amino, (C;-10)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (Cy_3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (C;.3)alkyl, imino (C13)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7

membered ring;
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het er oaryl al kyl , cycl oal kyl, heterocycl oal kyl, am no,
thio, cyano, nitro, hydroxy, al koxy, carbonyl group,

w0 pdoso93soup, sul fonyl group and sul finyl groupCT/Esmh4/042209
substituted or unsubstituted. 17. The conpound
according to any one of clains 1-10, wherein X is

S e'lgqg ﬁ?dngéH%ﬂlQ Qelodte RS sffulpt@nSbtindh61Rid) perhlaf(Qy-10)alkyl,
3; each R7 is i ndependent 'y selected from

amlﬁ(h ey@footlm d@nsa)slkylngychfalm| heteroaycloalkyl. @rylalky)) betespprylalkyl, aryl,

heteaQﬁrﬂo t?hkéa%yfs éﬁvpall Zé&%%%ﬂ?o%&ﬁo nﬁet(& Sﬁﬁw 'sulfinyl
(Cs. %Q{kg r’ ﬂﬁfnY)l (g?‘ {;()faﬂkﬁ}l’ hyd@ky, |a92@ky, $bRY MREYbRYWxy, darbbA1Edup, imino

oaryl cycl oal kyl ; heterocycl oal Kyl , am no,
group) kelfonyy groap and sulfinyhgrdupdesch aibsotged eramsehsjifuted; ou p,

IS umﬁgglp r o o 1rl§{qgiﬂv511§:{1&{ }gpkjcgggaerﬁ%g ?suslﬁi?gp% 5{_9816% gtou%acgnmstmg ofa
sublﬁﬁlgt% di gﬂsuE) 1tﬁ{eﬁ' @, fosialﬂl Ab SR & vBSubsituted (Cy. 10)a1koxy, cyano,

ndependen sel'ected Tromthe group consisting of
and haloa npwhemsmnﬁ;m arqiiakerotogetbar fodeym a-ringt f onani de,

:L;}argl? LY 1a tdgl T tggyspjlegrq%d{rgrﬁég% ?%roy CR%Q%?:{rfg of halo,
| .
Peﬂt?lw%%)l@gﬂp’ o %a(‘dwol)a]]kyla ﬁlglt@:g oar }fﬂyi‘yﬁﬁ » heteroaryl, aminosulfonyl,

dkmﬁﬂﬁih9py0dmahkgﬂyl ehetbroanfist fonyl, e curploxyns bisstoatylesed. arylalkyl,
. A _compound accordin 9 o.clajm1Q conpri sing:
hetqm@y]@myl,nqycg)a@y ;1heterocys oai Kyl oameo, thips CyAno,nitrg, h§dro§[ alkoxy,

carb%'ﬂ 1 ?? ?&%g)ﬂgcgﬁ(ﬁ'ﬁg%ﬁ gzoﬁpsﬁ‘ih chigdylf "gﬁiﬁ‘pt RecHD k@bkpituted or

Siost ydrogen©or sel ected
unsﬁlﬁgmmtememgr oup consisting of (Cl-10)alkyl,
gg?]éqli% %Clljp%?%%: J@aée%gqte(%é rcc:%‘;:l oq? | }l%{lp( g)nlsls?mg cbfy alkyl, cycloalkyl,

heteﬁg 3@:;0%; gaégilﬁ%? E{:/tF%l @f(%l!z lg c}%frglyr(%ﬂd heterobicycloaryl, each

sub&ﬁh@ﬂ%@ﬂsulﬁmtmmycl oaryl, hetero(C
4-12) bi cycl oaryl (C1-5) al kyl, carbonyl (C1-3)alkyl,
t hi ocar bonyl (Cl1-3)al kyl, sulfonyl

20. A compound according to claim 10 comprising:

a member selected from the group consisting of

RQ\N/Q\ Rz\'?’/olM RQ\I}J/QlM
)\ QEN)I\RP, | ENJ\R3
N \y/%lqs I/%Rs
\@\UéN R6 \N¢T Re - A Rs
wherein

nis 1,2, or3;

Mis N or CRy;

each of T, U, V, W and Y is independently nitrogen or CRe, provided that no more
than two of T, U, V, W and Y are nitrogen;
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(C1-3)al kyl, sulfinyl (Cl1-3)alkyl, imno (Cl-3)alkyl,
amno, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
whedosnesssy| oxy, carbonyl group, imno group, SePCT/OS2004/042209
group and sul finyl group, each substituted or
unsubstituted Ris selected fromthe group consisting

(P%&b%@eéchlﬁd@eﬁ&ént lyaee&ied froflthé gjoablkeyphsisting of CO, CS, SO,
cyc oal kyl, heterocycl oal kyl, aryl al kyl,

SOﬁen@Eb%Hylalkyl aryl, heteroaryl carbonyl

(Cl %gs gy%gén (tétll}lp E%E} rot%% %&s kk s1St1n %lfg@]( %ﬁallg;sl,a(ﬁé ypcycloa]kyl

(Cs q%gfc%%ylﬁtlks%ﬂyl a'hweﬁ?mg 12&@'51%51&?1(@[1'9)9“@1 c aﬁa@f@mh 12)cycloalkyl,
oup, iI'mno group, sulfonyl group and sul |nyI«grou

arylé@c h)akyst | heterdnd(Ciudekpst i (Gotrbicyelnaryh s distarpaunbicycloaryl,

e BRSPS PP S B GESH AR . sty
(. f/éhlf}rla x{y’t @} ke, ktino (@E})Qﬁtyt %Mﬁﬁtp aI*lhh&ero(n@l /yBkokly, alkoxy,

erocycloal aryl a
aryloay éremogty]@kk ydarboayldrough anmocqug sul&‘xybgmyp and sulfinyl group, each
(Cl-3)al k t hi ocarbonyl (Cl-3)al kyl, sulfonyl
Sub§féft6§)05|0le§v}+ S nyl (Cl-3)al kyl, imno (Qalkyl,

NY R, QX Yele b A¥Mz th rg%@(&’ons@f?ﬁgf!}f)ﬁérﬁél@(@mow 02[11‘1{1[110 (Ci-10)alkyl,

group, 1mno group, fonyl group and su gr oup

cyckatity] Sistesodytloatyl, arylalkgl et ¢otnytadiy], %ﬂchetﬁ@aa’ﬂ}dia%ny]dﬁ s)alkyl,

i ndependent | y hydr i.S ntth
thiQegFhePEk (omgy - BOBL (I RN bl o atyo (I, hyaroxy,
S d sulfinyl
alk%;gl %}8?%} ﬁ%&(e;t;o 1%54 c%ahrlr) g?groﬂg HﬁﬁH%iﬂ}% léhﬁgnyl 1 group and sulfiny
grotipkeoh tsalgreitited ot Onsfubsmua:dr ambja selmEmtERy of anubstltuted 3,4,5,60r7
|ndependently sel ected fromthe group consisting of
WQPJ@ rﬁ!@rhm o(C 1-10)al kyl, CF3, (Cl-10)al kyl,

al k yfif%%é?{wlls se cY d: frtﬁﬁt %}@ﬁty LonsBfinp Q8 Hﬁlt)o?é&halo(cl -10)alkyl,

aIk aryl's fonyl et'eroaryl sul f

amﬁfoydss@w,, thiibetceltfa)atﬂwllepalkylyhﬂéﬂoytclodibylemhﬂwﬂ diet@!¢aryla1kyl aryl,
cycl oal kyl, heteraqcycl oal k

hetpiopxyd, capemyx (C1-3lkdx phioga g%ﬁy@glg}%w Sol?%‘?lt% @}o 1a\gfjcyl, sulfinyl
R e e s e e

group Ssulfo@yiRzr6wH 5IidS§ulfilgyl @fo@ kay:h substithtod bkythsubstltuted
het er ocycl oal kyl , I al kyl_, hetero%
bi c§ Pl Re g qa{@p ihyihydrogemes/s seled rg%m@q SIOPR gapsisting of a

S“bgﬁwg%nd,s (szﬁlzttaﬁl;sﬁtﬁgd (@ 1°10) a&yﬁ AREM R AELRsdbafuteq (€] .8k, cyano,
and halo, or where Rs and Rg are taken together to form a ring;

Ry is hydrogen or is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, arylalkyl, heteroarylalkyl, bicycloaryl, and heterobicycloaryl, each
substituted or unsubstituted; and

each Rys is independently selected from the group consisting of halo,
perhalo(Ci-1p)alkyl, CFs, (Ciio)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
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a nmenber selected fromthe group consisting of wherein
nis 1l 2, or 3; each of T, U V,Wand Y is

w0 pabepesssent |y nitrogen or CR16, provided thatP@DUSINE042209
than two of T, U, V,Wand Y are nitrogen; QL and @2 are
each i ndependently selected fromthe group consisting

pl Sultyy Og6Hp nd SRNEEY egtofip.0Badhhsubstituted or
C”bg’?%lgg'oggséﬁ“?ﬁ %of 1(1C1ﬁ:yrl%al yl, ((3{3@@}‘112 cyjcjzl oal kyl , R

unsysBuidd). cycl oal kyl (C 1-5) al kyl,
het er o( C3-12) cycl oal kyl (C 1- 5) al kyl, hetero(C
3-12) cycl oal kyl, aryl (Cl-io)al kyl, heteroaryl (C

1-5 C
21,1 b 2%@"8?&‘*‘%%%. ciif’éaryuc

1 5) aI kyI car bonyl '@Eﬁ 14 ocar bonyl

(C1-3)al kyI sul f onyl 3)a yI sul finyl (Cral kyl,
imno (Cl- 3) al kyl, am no, | ,ar yI het er oar yl, hydroxy,
al koxy, aryl oxy, heteroa g arbonyl group, imno

group, sulfonyl group and s fln 3group, each
substituted or unsubstitute R3 is selected fromthe

group consi sting of perhalo 1-1o0) al kyl, am no,
% % i o)al kyl, cycloal kyl, heterocycl oal kyl, aryl al kyl
eroarylalkyl aryl, heteroaryl car bonyl
( CloBymi @ydre edchiindapehdmyly s¢ledted imnkgab graapichusigting of CO, CS, SO,
(C1- 6:)alkyl sul finyl (Cl-3)alkyl, imno (Cl-3)alkyl,
SOf pad xy'9alkoxy, aryl oxy, heteroaryl oxy, carbonyl

e aglgip g g?rllj : eg %Qlect%& I g{;ﬁﬂe g%l.g}%n@fslﬁn§ Bt fxa\lB}’ﬁeﬂ%é{@}ﬂO)alkyl

unsubsti tut and a subst’it ut
amiab, dyﬁﬁcb{blﬁbJ (tlﬂt@dlk@l cﬁqloeﬁkylﬁha])ero@ycﬂrmhbérmfﬂaﬂthQetemrylglkyl aryl,

et %Ebcﬁéﬂ (R0, Srgproonsh b JolyE SIRRRT (Lngefly, sufinyt
t ki |
(Clﬁ a@e}h roar yq %Cﬁ%lﬁlﬁ%&df&§h§%&%§yﬁﬁly céatl?rgo ng/&@ }itbony] group, imino
gro?%fugg)ﬂ%l klgwlbup atnid: s]?lfmyb gi(“még) aéa@i lsflil)s:mkmw or whb&"myued
a Su I n a
hy dewd%zgwb&rweleaﬁegirfmthe B@%@%ﬁ%@ﬁr&aﬁ% aﬁfﬂgﬁ ¢ Pieycloaliy,
(@) oud?om%ﬁ{é‘]t %J%f(@ur)'het%%( ycﬂfa h&x}g(gg _Q4cloalkyl,

unsub | t ut e eac Ii and
aryl(G?—%f)ﬁﬁyle nt hytefmﬁsn@g%r)mm [ S(Gﬁhﬁodyehbafyl om hduﬂogfmu)plcycloaryl
consisting of a substituted_or unsugst it ui)
het¢rofCaiapiaykiparyl61siabeli eapery! §Fuakybdhiopapay! (Crajalkyl, sulfonyl
( ke e alkoxy,
. TRA ST BT B DAL BB, sty o
aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each
substituted or unsubstituted;

R; is selected from the group consisting of perhalo(C;-o)alkyl, amino, (Cy-1o)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (C;.3)alkyl, sulfinyl (Cy.3)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7

membered ring;
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RO is hydrogen or is selected fromthe group

consi sting of al kyl, cycloal kyl, heterocycl oal kyl,
wa@eoosabisyl , het eroaryl al kyl, bicycloaryl, and PCT/US2004/042209

het er obi cycl oaryl, each substituted or unsubstituted,

and each R16 is independently selected fromthe group

?%18% 'thr gén halie, se%feﬁaﬁgﬁlctﬁk éﬂ)\l?' &bsistifd of alkyl, cycloalkyl,
y al kenyl , al kynyl, ary het eroaryl ,

heteamyanﬁuiyﬂ orayylalksll, klwtsuhﬂytaﬂ;oﬂ tacy;cllczanjllf oy heterobicycloaryl, each

het er oar yl ulfon |, aryloxy, heteroaryl oxy, arylalkyl,
Swﬂ@ﬂ@ﬁ@éPW"i’WVF@ >cycl oal kyl , het erocycl oal kyl , ~ani no,

thioge 4 1¥1ﬂ§%9pr0'@i($n¥ %M@rﬁﬂsg%kﬁmbe%&%ﬂd {8E $P to which L is

i M'NO group, sulfonyl group d sul finyl group, each
attaShedls ivheeirettie atomsios thedinke predidinthe fepemtipo aredelzcied fdinige group

to claiml conprising: wherein QL and 2 are each
conpifdipH e e, PXKaen eRITEECT AR Y1 F}E up consisting of

CO xR RfReteld! floth hﬁﬁg gﬂ)%gper ?m elogcg@ dm{aﬂé?y!fn t(b?lz)cycloalkyl

group conS|st|ng of

het¥@M0;,)ciytlbalkyl, C1 -ai}ﬂo(al-lk)ﬁlkyl cy chevarb iyl (C; -5)alky1 (Cg 12)blcycloaryl
heterocycloalkyl Ialk

hetetetCarioRioyFloagyhragBion g,| q%;qtcgrr °§{/10@ )géglygﬂ S 1%}13’71 (Cra)alkyl,
sulfgrézi_@ ?aﬁ{y}l 1n’f°iﬁ'(!> &@n%ﬁéﬁlgjanﬁ%( A‘rﬁ}] ’hgﬁegé(e{/drln}ﬁ ?(rg;((g; alkoxy, aryloxy,

hetéb aﬂt@hﬁr @&lepwbomrg@@rylcymw umind giomp, syifomy] group and
sul onyI groug and sulflnyl roup, each substituted or
sulfimd gpein, earhesy stitpted or uyubsigaRedor sel ected from the

group consisting of (Cl-10)al kyl, (C3-12)cycl oal kyl,
(C3-12)cycl oal kyl (C 1-5)al kyl, hetero(C

22.3- 1R)cony oﬁﬁﬂ&&bﬁﬁh%uﬁﬂﬁhkyicmhpﬁﬁﬁg(C:3-12)cycloalkyl,
aryl (C1-10) al kyl eteroaryl (C 1-5)al kyl,
(C9-12) bi cycl oaryl, hetero(§ 4-12)bicycl oaryl,
het er o( C 4-12) bi cycl qf?ryl (Cl-5)alkyl, carbonyl

(C1-3)al kyl, thiocarbdyy(C a.?wq, sul f onyl
(Cl-3)al kyl, sulfinyl (ﬁh;) al
y

yl, imno (C1-3)alkyl,
am no, aryl, heteroaryl dr al koxy, aryl oxy,
heteroaryloxy, car bonyd , 1 TRyNo group, sulfonyl
group and sul finyl group, eéch substituted or
unsubstituted; R3 is selectBd fromthe group
consi sting of perhal o(C 1-10)al kyl, am no,
whereil j o) al kyl , cycl oal kyl , heterocycloalkyl aryl al kyl ,

e st 8 54 OB ST, .
am{ric]cydha] 0, (CsidalitydydyclotliyB hetetolcloalitylnarylalitsdl Heydrparylalkyl, aryl,
hetg%glty(l) %arbonyl (Ci3)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(C13)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted;

R, is hydrogen or selected from the group consisting of (Ci-10)alkyl, (Cs.12)cycloalkyl,
(Cs.12)cycloalkyl(Cq-s)alkyl, hetero(Cs.12)cycloalkyl(C;-5)alkyl, hetero(Cs-12)cycloalkyl,
aryl(Ci-o)alkyl,  heteroaryl(Ci-s)alkyl,  (Cy.p2)bicycloaryl, hetero(Cj.12)bicycloaryl,
hetero(Cy.12)bicycloaryl(Cy-s)alkyl, carbonyl (Ci.3)alkyl, thiocarbonyl (C13)alkyl, sulfonyl
(Ci3)alkyl, sulfinyl (Cy.3)alkyl, imino (Cy3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
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al koxy, aryl oxy, heteroaryl oxy, carbonyl group, imno
group, sulfonyl group and sul finyl group, each
WG aipsnYI38t ed or unsubstituted, and a substi t ut BCI/0U82004/042209
-~ unsubstituted 3, 4, 5 6 or 7 nenbered ring;R9 is
hydrogen or is selected fromthe group consisting of

arylﬁkif %Eter&)‘flb?i ckibonylNB&EY; ﬁﬁiﬁﬁ%' RApK W 1fonF groap Kt sulfinyl group, each

eroar blcycloary C and het eérobi cycl oaryl,
subﬁaﬁ%dsuhsmﬂ$mm3d.or unsubstituted; L is a linker

e e b SR A ST R Ao 5,
cyc oa][f%/ie et :flblg 1, ta{i@aé Eﬂ:"teﬁ%é@ﬁll@}ﬂ Srpcha&bes!, fcﬁl%ﬁhjflmé a)alkyl,

groupg consistin ygen, nitrogen,

thlcﬁ;uﬂbf)ﬂyl (Capdlkxl, isalfemsi é(bltﬁdkjlrsmmﬁmm éCgar)dlsry)l toing I(Gt 3)@1§ylohydroxy,
(C1-10)al kyl cl oal k .het erof

oIk 2y SREIYIORSy FEEY) gr@)lé ey el Ao geoup and sulfinyl

grol}%i a% %tl & 1 Bf gxgsgpétg%t)%/?i %r@@ gﬁﬁiﬂ;@ slgﬁlﬁf%gé%t?ted 3,4,5,6o0r7

memgamamgkyl suI finyl (CLl-3)alkyl, | m no (Cl-3)al kyl,
ﬁé“tﬂﬁmf@eéggp@%éﬁé b3 by b RN X G 4 Fve to which Lis
atta% ea}ﬂgfhe ﬂ“ﬂg ?)'h%%}'thesﬁﬂkg blidg Qségﬁpatﬁﬁlafé R)ected FRPthe group

or unsu tl tute COfT'pOUI’]d

con@fsﬁ@g 6f sigbdi) ogygenimitrogers ampsulsurngnd wherein RL is
hydrogen or is selected fromthe gré;p onsi s

hal 8, ipeselsias( Brparipp, cansifing - 10}%1119’@ r}& 12)cycloalkyl,

i U3 0 e HARSAA l
hetéGIC 3D hdwloarsﬂ maﬂﬁzﬂiybarmbalkﬂth&)cafﬂom (@u)dloydulfonyl (Cr.9alksl,

Sulfgvsdr@(gﬁléﬂll’k@;l’ & §>|ra%<§z§1anr34)@$ ioh rlvit%nsar}? l&ﬂan]%ﬁy sy, arytonsy,
nergfa iR SRR ey SHEbAR o iy RihPY uRSgy Broup and

sulﬁ%l%%@j ehdrosbbtnetedrop upsubenistestt i ng of ( Cl- 10) al kyl ,
( 12) cycl oal kyl, (C3-12)cycl oal kyl (C 1-5)al kyl,
heter o(C 3- 12) cycl oal kyl (C 1-5)al kyl, hetero(C

@? ‘%Plﬂf%ﬂ ?ﬁ?{% t(g ¢ %111}9 f fglj ﬁy Lvhe&?ﬁ N 434 311 ia@oms of L providing

oar

thefg a@am%nggwmymp@mg het ero(C 4-12)bicycloaryl (C
-5)al kyl, carbonyl (Cl-3)alkyl, thiocarbonyl
(C1-3)al kyl, sulfonyl (C1-3)alkyl, sulfinyl

Cl-3)al k £
get Eﬁ%g?lg} Oﬂqal);lgs;ogggp% flél)ﬂ?gi(éllr%% g})i('fgfé?rh @61%/% or 3 eftoms of L providing
the“s@FQQt’iWﬂ ardsekBred FFHn e G QLHIeT lﬁﬂﬂefmblsﬁﬁg)ubataéuit one oxygen or at

finyl group, each
least one nitrogen atom.

25.  The compound according to claim 21 or 22, wherein L separates X from the ring atom

by one atom.

26.  The compound according to claim 21 or 22, wherein L is selected from the group
consisting of —CHj-, -CH,CH,-, -CH,CH,CH,-, -C(0)-, -CHC(O)-, -C(O)CHy-,
-CH,-C(O)CH,-, -C(O)CH,CH,-, -CH,CH,C(O)-, -O-, -OCHy-, -CH;0-, -CH,OCHy-,
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substituted or unsubstituted; R3 is selected fromthe

group consisting of perhal ot Cr”*al kyl, amno, (Cr
wageosssy cycl oal kyl, heterocycl oal kyl, aryl ab&yiU$2004/042209

het eroaryl al kyl, aryl, heteroaryl, carbonyl (Q‘alkyl,

t hi ocar bonyl (Cl-3)al kyl, sulfonyl (Ci-3)alkyl,

-oéH drpylctifedad-alkyd )L, ONIECIIECL - GHaiThy| wCPMKIH@H%; -NHCH,CH;-,
oxy, aryloxy, heteroaryloxy. carbonyl ou I m no
-CI@C&I&NH-S u+NHf(;(|O)gr oNEERAU Dl +CHYINH Otﬁé(Og)éIﬁEa—, -NHC(0)CH,-,

QB GRG0y £l I R @y s -scmy-
nkescpr,e CH,- O CPL,&Ho%0, S ot SCMEEN -¢H,C(0)S-,
CIIHS d the I‘ZIIT%} to \Aﬁ%c}% L |szattach§g®)v\he:‘me(lc? Fﬁg atorré( )
—C((D‘)CH]},S} hind S, SEH OV, daqhgﬁubhﬁutsépanambsmu@de sel ect ed
fromthe group consisting of carbon, oxygen, nitrogen,
and sulfur; and X is sel ected from the gr oup

|
27.C g??rl% %%ﬁgo@%l e(g)%rdkﬂ%) %y&%ﬁha%gg%é i\lfﬁ%f)&gq_ﬁl Hl(ééllected from the group

cors{slng 8) b’iI&ymG{@r)y FCHY@(QY, 0 COYCH:2) STy (@It -C(0)CH,CHy-, and

car ban (C t hi ocar bgnyl (C1-3)al kyl,
zﬁH&GéD E@% }%ﬂt}l{?fi,of%ﬁ F%‘Fg Qal kyl, i nino
(C1-3)al kyl, am no, aryl, heteroaryl, hydroxy, alkoxy,
aryl oxy, heteroaryloxy, alkenyl, al kynyl , carbonyl
28.9r ohe cappnmd acodrdmggo olapn 24 wir 28wherginolusX saken sedeflienyd selected
group, each substituted or unsp%bstl 3.

FrogpGinP SOCoHER Al (ot Yo Bhoa: SO HEF g iRy -(CH-C-
T
alkesiylpBenyiher eQ(IHzt)*@alkynﬂl)meﬁiyht OECED)- O prynsphenyls he-(CH-2-
megoAIEeRH g G %ﬁ‘g%y BBV ol CRip e {C BReC-nitro)phens:
0 A T FEIRAEE RS oD g
(CH&)C(mcaﬁﬁ)xafﬁitR))plmﬂpnund acqait)- @sulﬁ)nsahmlo‘)pﬁenyl or 22, -(CHp)-(3-

wherein L is selected fromthe grou Sisti
sulmmda)mnybm(cm)cgprtggqg@lmheny Ho)- Gl Q@{f%ylﬁienyl (CHy)-

%ﬁ)phe (élc-@'(_@gﬂngwg)@n%%}—hy&kymethyl)phenyl -
(CH%WWE%%%@HMMWMNWN%% -(3-plai3phenyl; -(CH,)-
(2-halo)phenyl; -(CHy)-(3-halo)phenyl; -(CHy)-(2-CONH,)phenyl; -(CHy)-(3-CONHy)phenyl;
-(CHy)-(2-CONH(C;-7)alkyl)phenyl; -(CH,)-(3-CONH(C;-7)alkyl)phenyl; -(CH2)-(2-CO2(Cs-
palkyDphenyl; -(CHz)-(3-COx(Ci-p)alkyl)phenyl;  -(CHy)-(2-NHp)phenyl;  -(CHz)-(3-
NHy)phenyl;  -(CHp)-(2-(Cs-palkyl)phenyl;  -(CHp)~(3-(Cs-p)alkylphenyl;  -(CHy)-
(2~(C3~7)cycloalkyl)phenyl; -(CHy)-(3-(Cs-7)cycloalkyl)phenyl; -(CHy)-(2-aryl)phenyl; -(CHy)-
(3-aryl)phenyl; -(CH,)-(2-heteroaryl)phenyl; -(CH,)-(3-heteroaryl)phenyl; -(CHz)-2-bromo-5-
fluoro phenyl; -(CH,)-2-chloro-5-fluoro phenyl; ~(CHj)-2-cyano-5-fluoro phenyl; -(CHz)-2,5-
dichloro phenyl; -(CH,)-2,5-difluoro phenyl; -(CHy)-2,5-dibromo phenyl; -(CHy)-2-bromo-
3,5-difluoro phenyl; -(CHy)-2-chloro-3,5-difluoro phenyl; -(CHz)-2,3,5-trifluoro phenyl; -
(CHy)-2,3,5,6-tetrafluorophenyl; -(CHj;)-2-bromo-3,5,6-trifluoro phenyl; -(CH,)-2-chloro-
3,5,6-trifluoro phenyl; -(CHz)-2-cyano-3,5-difluoro phenyl; -(CH,)-2-cyano-3,5,6-trifluoro
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-CH2CH2NH-, -NH-C(O -, -NCH3-C(O -, -C(O NH,
-C(O) NCH3-, -NHC(O CH2-, -C(O NHCH2-, -C(O CH2NH,
WO GHRRMBE0) -, -CH2C(O) NH-, -NHCH2C(O) -, -S-, -BOHMBS2004/042209
- CH2S-, -SCH2CH2-, -CH2SCH2-, -CH2CH2S-, -C(O S-,
QQSGQ -CH2C(O S, -C(O CH2S-, and -CH2SC(O) -
heRPL N(EHDSELHr6&cRYal HOSA] had e 1{3-htfeodyRIvRYDEhenyl, each
P 2COF(%I E)sg(tto cgéé, im 2 W &}ggz V\/ng%%%rg Lis ds?yg ectgg o ea
subktitnmadt dremgpbstiptasionsi st ing of -CH2-, -C(O-, -CH2C(O) -
-C(O CH2-, -CH2-C( O CH2-, - (O CH2CH2-, and - CH2CH
C(O -, each substituted or unsubstituted. 28. The
29, COMRQUAboRFE RcBldfh LI ShP M Andi@hg:22, Wherein - L- X
taken together is selected fron1the group consi sting
of -(CH2) - (2- cyano) phenyl ( sH63- cyano) phenyl ;
-(CH2) - (2- hydroxy)p I = ( 3- hydr oxy) phenyl ;
-(CH2) - (2- al kenyl ) ph /@ Sy al kenyl ) phenyl ;
- (CH2) - (2- al kynyl ) phenyl ; | ) - (3-al kynyl ) phenyl ;
-(CH2) - (2- net hoxy) phenypy? - ) - (3- net hoxy) phenyl ;
-(CH2) - (2-nitro)phenyl; -( i tro)phenyl;
- (CH2) - (2- car boxy) phenyl ; -{CH2) - (3- car boxy) phenyl ;
- (CH2) - (2- car boxam do) phenyR; -
(CH2) - ( 3- car boxam do) phenyl ;
where@H?) - ( 2- sul f onani do) phenyl - (CH2) - ( 3-
sul foniar%do_)’phenyl - (CH2) - (2 tetrazol yl) phenyl;
etrazolyl)phenyl -(CH2) -
(2 %‘hﬂ@ QR hiREhdIDIAEG denttﬁd&bteﬁsr@mm nyistienyt CO, CS, SO,
2- hydr oxymnet hyI ) phenyl ; - wlfooRlagyl
SO@ @HQ)C%T@Rd‘aydr oxymet hyl ) phenyl ;

- ( %; l‘gy%igpgﬁgr}éﬁs)pﬁ%%ﬁ )%1 frone &_?Z%r)ol(lé %%Ips[lhs%?% ﬁglﬁsnfférhalo(cl-m)alkyl

ami 5 ogg Hﬁ?élll@? ;%ylblf()alik ﬂﬁ@t}:ro@?clmﬂmmmmetemarylalkyl , aryl,
- a en
heteio@2) cf®o 1Gla11?})l,a|t1k1¥pz)r ‘P\Iéﬁchl 3)a(lky|l|2)su1(@y@(§§(1@glkyl sulfinyl

cy %%{géyjr%lg ﬁﬂ@aﬂﬁgrﬁﬂmﬂ é‘ﬁﬁcg %@r}owﬁ la%ﬁwyarbonyl group, imino

grou%%ﬁohgﬁgr(ngarﬁ sl RASN¥Ach substituted or unsubstituted;
7) al kyl ) phenyl ; -(CH2
( 2- Ress-hpdeogen ga?,elke)@te)dﬁm ;he group cons1st1ng of (Cy-10)alkyl, (Cs.12)cycloalkyl,

(Cile%?a]@(é@&?j&;?a' @@é‘?”%]gylggw%ﬂe Jptero(Crrieycloalkyl,

2- h%%%f&@ﬁl&@%ﬁﬂlﬁw I (C9 12)blcycloaryl hetero(Cy.12)bicycloaryl,
3- het er oaryl -2-bronmo-5- fluoro

hetpt@aéﬁyigjbleXC[dﬂg)l(ngdaikyjr ga@onyld@n@)aﬂwértylocarbonyl (C1.3)alkyl, sulfonyl

AL SRR S e o

aryﬁ@égjlzétero ca?fb&fg@ %i%ﬂ:) Smindlbhp! Qﬁﬁoﬁ’ﬁ%i’dﬂp and sulfinyl group, each

ro-3 uoro phenyl
subs@ﬁ}ﬂé}) eﬂ;rf&uﬁstntutcdl uoro phenyl; -

R; is selected from the group consisting of perhalo(Ci-ip)alkyl, amino, (Cy-1o)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (C;.3)alkyl, imino (C13)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4,5,6or7

membered ring;
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(CH2)-2, 3,5, 6-tetrafl uorophenyl ;
-(CH2) - 2-brono-3,5,6-trifluoro phenyl;
WO ¢@@staYs38t chl oro- 3,5,6-trifluoro phenyl; PCT/US2004/042209
-(CH2) - 2-cyano- 3, 5-di fl uoro phenyl ;
-(CH2) - 2-cyano-3,5, 6-trifl uorophenyl;
( andR} Rigdeyehdeatii iy %eﬁ'lbﬂls se@éwed from the group consisting of a
(%ER%:% hg% er%%:\ekjcl oalt }, enyl , each subst |gtrutped or 5
subsprtgted sir unsithstitut 1&)@5}4}3@ aumtlatﬁb@mmgbat@tw & rpiatkoxy, cyano,

risin wher and
andm OIF W&%Mﬁtﬁ gaklgl& foeg&ﬂ\@if Banomea gél%u pC %s ia;? i ng
of RDis FFdrogeh dRlisi Seldydly BORN 1Y ghcupS ed)@@smg &fr amyl, hercloalkyl,
group consi sting of halo, rerhal o(C 1-10)al kyl, am no,

hetergeyudoalltshj arylalsyl, | bgtatolawlalky:ly chiogdlearyl, and heteroblcycloaryl each
het erocycl qa ) yl al kyl, heteroaryl al kyl, aryl,
subﬁtgpg:]dégwplﬂa L‘E&%ﬁg}ﬁq (C1-3)al kyl, thiocar bonyl
( Clx3)al deydcteds Yo Nk Skehdisting ! {EPYlalkyl, (C loalkyl
(C1}-( 18 %Yce I m no 01%%115 I kyl, hnygdr oxg, %} koyx (Grzjeycloalior
hetczroyllgapg)cyclbe]kg} oarayjlléﬁqym)adi@ﬂ,bonlwtelgmw ~s)atkyho g((buﬁblcydoafyl

hetgFRUSpe s Ra, V%@a?%@egt%gqfa@&naﬁ@a%i kit @t

k I
s8R D Lo Sy, g s s, sty

het&oaZ ) axye hikahily bik@nyl; Earhblk}gllgrmtpatce'am( @Hﬁnqucmpc bwlédniyl group and
aryl (C1-10) al kyl, heteroaryl 1-5) al kyl ,
“ﬂﬁﬁééﬁ@ﬁbp “Béﬁyw,OHEP%EE%kéé-=12)bicyc|oary|,
hetero(C 4-12)bi cycl oaryl (C 1-5)al kyl, carbonyl
(C1-3)al kyl, thiocarbonyl (C1-3)alkyl, sulfonyl
30. ( ClTBé aérhyd)undsambeﬁndmgl to(a@y 08¢ af kipims QMH,OWKI@Qm:?Xm ksibstituted or
m no heteroaryl, hydroxy, alkoxy, aryloxy,
unSHBﬂ@P@QKQBGRXPIO%%YIbonyI group, imno group, sulfonyl
group and sul finyl group, each substituted or
unsubstituted; R is selected fromthe group consisting
31.0f Dhe¢ bahp«élﬁdlaci:&)iﬂigiqplany ane obclaid 22-0P awkerkin X is a substituted or
gcloalk het er ocycl oal kyl, aryl al kyl,
unsybstEpE b AhRGIocyapalkyl het er oaryl, car bony!
(C1-3)al kyl, thiocarbonyl (Q‘al kyI sul fonyl (Q‘al kyl,
sul finyl (Cl- 3)al kyl, imno (Ci1-3) aI kyl , hydroxy,
32.al kTky compylmixaccotdiigetoaay whexy clatas PRAY] wheroinpX is arbuistituted or
group, sulfonyl group and sulfinyl group, each
unsgihgiittied @¥d or unsubstituted, and a substituted or
unsubstituted 3, 4, 5 6 or 7 nenbered ring; each R5
and R6 is i ndependent Iy hydrogen or is selected from

33.t heTy¢ oo &ﬂﬁBacS:blfdﬁtg ofang one lo$ tlaims 82201 whersinbXtis 4 satsttuted or
(C1-10) al a substituted or unsubstituted

uns(llhifltm@}iall @)’Jy, cyano,

34.  The compound according to any one of claims 22-29, wherein X is a substituted or

unsubstituted heteroaryl.

35.  The compound according to any one of claims 22-29, wherein X is a ring having a

non-hydrogen substituent at a 2 or 3 position of the ring.
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and halo, or where R5 and R6 are taken together to

forma ring; RO is hydrogen or is selected fromthe
w@emap9sensi sti ng of al kyl, cycl oal kyl, PCT/US2004/042209

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl,

bi cycl oaryl, and heterobicycl oaryl, each substituted

36.0T RS H&ﬁf)édnﬂta%%rd o%nk ®nd 6f elatrasl23.00 Mvh&indX @81 ring having a
consisting of (Cr lo)alkyl, (C3-12)cycl oal kyl ,

nohkbkydro gf(r@ubsut@e)nt wed 2)alt ?KWS;UQIquf |t}(ec1;1ng S@ egtqdyfrom the group consisting of

wg{agwg?@% &f}?’t lf%{ﬂ‘gﬂﬁ?%e é}{){%& ghgﬁ/ 31?)3}k;¥£7 Peteroaryl (Ci-s)alkyl,

(09 @'b&gabgl% Ytlletérsml lg)ﬁio¥c1%ullyi ocs%on(yﬂcﬁa)aﬂkw | thioSa¥bbhY(C,.5)alkyl,

IkyI imno (C |, amino, ary
Sulf«mwb@awkﬂ sulfctryd X§s.- 3)alkklomno éCyé)@Hsyl ahvence raaé,rlgdt@m@ryl hydroxy,

k'é‘%arkf%%kyxy&ea%gﬁmﬁiéﬁ?ﬁq%,g yPo RAmOL BUFP: sl 104ty QB sulfonyl
grogP%H{i’%lhhH Zggung%geh ﬁ%@tlﬁ%‘&ﬂﬁlﬁﬂgﬂﬁﬁﬁﬁé@' ng to any one

cl al s , Wherein X is a substituted or
unsubstituted (C3-7)cycloal kyl. 31. The conpound

accordl ng to any one of clai 22-2
7-subd e PRI ACHRIASS'Oi 4 087 © of elaimng 2%-?@8@%%% j pibstituted or
1@3&@ to any one of clainms 22-29,

%ﬁ)g}%—%ﬁ 's&gn ost%R):p I&% or unsubstituted aryl. 33.

The conpound according to any one of clains 22-29,

wherein X is a substituted or su d nyl . .
38.34. Tirp cOmBRMh ATGOREGHOHN §P 6F ﬁﬁyﬂ bbb i i3 Supgtituted or
unfIERECE 15} da R eyl S ORISR, one of

claims 22-29, wherein X is a ring having a

non- hydr ogen substjtuent at tlo he
39 | nahSSOml?‘Pi@ld@G 0&&&6%%%&3& Zgr?;% be{ gregaf Gried from the

b EaRis MR CLpadb bRl HaS A, 0-3RR ’5’&%‘5‘*%‘2 SBl g phent

(2- ﬁllkelmyl)ﬂmengr oug3- ﬂhﬂgﬂ@hém of 2{aynyDphddyy;l , (3-alkynyl)phenyl;  (2-
C3-12) cycl oal kyl, hetero(C 3 12) cycl.o IkyI,
mﬁnﬂo@a}mﬁypxww&n& é?aPl}*IO Rbfn)s‘) érw&lﬂhenyh (2-carboxy)phenyl; (3-

~ASFH L il D 1D e,

sulﬁdﬂaﬁﬂcﬂbbbhc(r@L $3-alifyramidophenyy; (Q,@étra%))ml}phbnylj nBretrazolyl)phenyl;
(Cl-3)al k am no, aryl, heteroaryl, hydr
(2- armnomethyl%hen (3-aminomethyl)phenyl; (2-hydroxymethyl)pheny1,

(3-hydroxymethyl)phenyl; (2-phenyl)phenyl; (3-phenyl)phenyl; (2-halo)phenyl; (3-
halo)phenyl;  (2-CONH)phenyl;  (3-CONHp)phenyl;  (2-CONH(C;-7)alkyl)phenyl;
(3-CONH(C-7)alkyl)phenyl; (2-CO,(Ci-7)alkyl)phenyl; (3-CO»(Ci-7)alkyl)phenyl; (2-
NH,)phenyl; (3-NHa)phenyl; (2-(Cs-7)alkyl)phenyl; (3-(Cs-7)alkyl)phenyl;
(2~(Cs-7)cycloalkyl)phenyl; (3-(Cs-7)cycloalkyl)phenyl; (2-arylphenyl; (3-aryl)phenyl;
(2-heteroaryl)phenyl; (3-heteroaryl)phenyl; 2-bromo-5-fluoro phenyl; 2-chloro-5-fluoro
phenyl; 2-cyano-5-fluoro phenyl; 2,5-dichloro phenyl; 2,5-difluoro phenyl; 2,5-dibromo
phenyl; 2-bromo-3,5-difluoro phenyl; 2-chloro-3,5-difluoro phenyl; 2,3,5-trifluoro phenyl;
2,3,5,6-tetrafluorophenyl; 2-bromo-3,5,6-trifluoro phenyl; 2-chloro-3,5,6-trifluoro phenyl; 2~
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al koxy, aryl oxy, heteroaryl oxy, carbonyl group, cyano,
nitro, halo, imno group, sulfonyl group and sulfinyl
w@e@ap9s3each substituted or unsubstituted. 37.PanEs2004/042209
conmpound according to any one of clainms 22-29, wherein
X is a substituted or unsubstituted hal ophenyl or
cyaflb B &Xﬂh@ﬁ%ﬂhenﬁfiz -cYhigo-8 S aiibraplanyi(Rdetetocgolpaliybpladnyl; and
cl ai ms wherein X is a substltuted or
(3-heteratpsidatioDebenyal coah substifmedberamepbsiityfed- di hal oaryl or
di hal oheteroaryl. 39. The conpound according to any
one of clainms 22-29, wherein X is selected fromthe
0.9" O¥R: CRipunill addrdibg (PaByRRF Phenyb2-29 3vksran ) Reryted from the
(2 hydr oxy) phenyl ; %3 hydr oxy) phenyl ;
groiR catskséinglof phenyl ; ( 3-al kenyl ) phenyl ;

(2-al kynyl ) phenyl ; (3- eAI kynyl ) phenyl » (2-

nmet hoxy) phenyl ; (& OXYp) phenyle; i ro) phenyl
(3-nitro)phenyl; ég bo y) pheny T\ (3-

car boxy) phenyl ; - car boxam Yo) phenyl ;

( 3- car boxam do) phenyl (2- sul f onam”do) phenyl ;

whédiSul f onam do) phenyl ; (2-tetrazolyl)phenyl;
(3-tetrazol yl ) phenyl; (2-am nonethyl)phenyl;
( 3- ans ApBwr MNR2);phenyl ; (2- hydr oxymet hyl ) phenyl ;
(3 yd y hyl)phenyl (2- phenyl ) phenyl ;
h&z nyl ; (2- hal o) phenyl ; (3- hal o) phenyl;
ﬁg\l Qf{de’nﬂg?’sm#)fﬂﬁ'& Nhe ; orodp @aklsting of hydrogen, halo,
7) al Kyl') phenyl CONH(C 1-7)al kyI ) phenyl ;
perbﬂom&)ﬁlll@y]?) allrrkyd)) phiony¢yang.3- @R ( @iro7) Kﬂlkly)a}l‘fyﬂ}e r{-j2)cycloalkyl,

ST I A TS R R

hetgx%(é@ﬁ%bb%mak!&ﬁbﬁﬁhmxgbalkﬁ;mwdrmm "(!dm)alkyl aryl, heteroaryl,

en 2- het eroaryl
hydr8xy) edlmmrewl))m elmp¢rpaldayo mmir®- £foupr gagbheylygroup, aminosulfonyl,

RS0 B SR SR St e o

B d: gidor omo- 3, 5-di fl uoro phenyl ;
uné% aﬁ?igro 3,5-difluoro phenyl; 2,3,5-trifluoro phenyl;

2, 3R54 6rst end@iahdﬁnﬂgpfsehyﬂed Zrdm ofths 3gr6yp- consistugr ®f hydrogen,

perhalg h e ¥ hald]i?lglg 130)8-“(& 3- 12 %Pgﬁgiq glegef %(C? rl?)f Ycl!]%a]llgll aryl(Cr-
I
S S ORI I gt s oo .

3)alkyk ubistarborye CGC1 HalkylTaeylchetpoarnydl lydowoydpligxy, carﬂnyy, disteroaryloxy,
1m121f8 ,gg(;ng)lt, gq?ybg & é{?%lg\r/\gg{p%lsuqfonyi alky?suﬁ’on}%darg/ sgfﬁ])nyl ehegeroalrglsulfonyl

and sulfinyl group, each substituted or unsubstituted.

41.  The compound according to any one of claims 22-29, wherein X is selected from the

group consisting of

QR Q

|
(R R7)t
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R 3 is independently selected fromthe group
consi sting of hydrogen, hal o, perhal oCCr*al kyl, am no,

wa hios/o9ssyano, CF3, nitro, (C7al kyl, (C3.12)cyrdDuk1094/042209
hetero(C 3-12)cycl oal kyl, aryKQ@ ~al kyl, heteroaryl
(Qal kyl, (C9-12)bicycloaryl, hetero(C

wh&eik2) bi cycl oaryl, carbonyl (Cl1-3)alkyl, thiocarbonyl
(Cl-3)al kyl, aryl, heteroaryl, hydroxy, alkoxy,
arytbiyl,héiér@é?9n©xy, i m no group, carbonyl group

ﬁren't garoc gl oné: 13151% cfeglil]i\éf g%%/crtﬁéc}]y rX tlll}]c on}éoggh consisting of halo,
perﬁéiggglt Lt @Fg,U@ ybsikit Wiyl aﬂﬁyrﬁ;idfaiﬁ h&&@ﬂ@m dgitdo¥ulfonyl,

om the group consisting “of hy rogen,
alkyisullﬁaiy]),( Cary]s@)fanylyl hetamangsulfodyl,i ojraloky! | heteroaryloxy, arylalkyl,

SRR SUTRUA, vy BELSIGHET, NSRS T R, oy

o 0 r&pk¥Hach sub d
o 4R At ST A6y St

unsubktﬂnr)ed aryl oxy, heteroaryl oxy, imno group, carbonyl

group, am nosul fonyl, al kylsul fonyl, aryl sul fonyl,

het eroaryl sul fonyl, and sulfinyl group, each

subgt i 1-
42.aC Cg;r(gzltnﬁo%ﬁg %gcr%/‘(‘ﬁg% *P&Sﬁ}l Jgﬁe;ﬂ? ncéé‘irzn%%’zg@;-‘ Vv\lﬁggﬁglﬁ’ z{nf% slelsected from the
groaplcemﬁﬁdlgfofom t he group consisting ofwhereint is O

1, 2, 3, 4, or 5; and_each R7 is i ependently

sel ected from tlg

per hal oCQ "al kyl Eﬁ al kynyl ,
ul fonyl , %nyl

sul fonyl, aryl oxy,

aryl, heteroaryl’ i N

aryl sul fonyl heter ab¥g

heteroaryloxy, aryl al Ky¥s heteroaryl al kyl, cycl oal kyl,
whBgiger ocycl oal kyl, am no, thio, cyano, nitro, hydroxy,

al koxy, carbonyl group, imno group, sulfonyl group

ands sU0.fli, Bydr Jraodip, each substituted or unsubstituted.

42. A.c ound accordi.ng to any_.one of clains 2

wheFttn 501§ SuFEEREy  SHRERL. GP8up oS [5fgosHne of halo,
perﬂ@l%(@ - [)adk1S OB, {Gy1Palk9l, Ake@Ndalkynyl, aryl, heteroaryl, aminosulfonyl,

alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,

heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imino group, sulfonyl group and sulfinyl group, each substituted or

unsubstituted.

43.  The compound according to claims 41 or 42 wherein Ry is independently selected from
the group consisting of -cyano, -methoxy, -nitro, -carboxy, -sulfonamido, -tetrazolyl,
-aminomethyl, -hydroxymethyl, -phenyl, -halo, -CONH,, -CONH(C;-7)alkyl, -CO,(C;-7)alkyl,
-NH,, -OH, -(Ci-s)alkyl, -alkenyl, -alkynyl, (Cj-s)cycloalkyl, aryl, heteroaryl, and

heterocycloalkyl, each substituted or unsubstituted.

44. A compound according to claim 29 comprising:
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each R7 is independently selected fromthe group
consi sting of halo, perhal o(C 1-10)al kyl, CF3,
w@ agbspepsal kyl , al kenyl, al kynyl, aryl, heteroaPgl/S2004/042209
am nosul fonyl, al kyl sul fonyl, aryl sul fonyl,
het eroaryl sul fonyl, aryl oxy, heteroaryl oxy, arylal kyl,
het eroaryl al kyl , cycl oal kyRR:he cy al kyl , am no,
thio, cyano, nitro, hydrox dq%ﬂ y(/gggwonyl group,
i mno group, suPesqyl-Bx o nyl group, each
substituted or ungﬂﬁstlt t ed. e compound
according to clai R7 is
i ndependent |y sel ect e 4 he group consisting of
-cyano, -nethoxy, -nitlro, -carboxy, -sulfonanido,
-tetrazolyl, -am nomethyl, -hydroxynethyl, -phenyl,
-hal o, -CONH2, -CONH(Cl-7)al kyl, -C2(Cr 7)al kyl, -NH
whereinyy . (c1-5)al kyl, -al kenyl, -alkynyl,
(Cln%9 6ychoal kyts5. aryl, heteroaryl, and
het'erocydl oal kyl,” each substituted or unsubstituted.
44 . n A Ic8npoynd according to claim29

conmprising: wherein mis O 3.4 or 5 nis L2,

or 8 arch i ceon aferenituy sriipEaBhe grbptaetaliy FG T S, SO,
SO}gﬁdg£§Hg.consisting of CO CS, SO Rl is hydrogen or

I's sel ected fromthe group consisti ng of hal o,

perRais bfy@oked o) &lsklekted drvinmthe greemeqnsisting of halo, perhalo(Ci-1o)alkyl,

(Cl1-10)al k | pal kyl t l.oal k | kvl
anufaetCé/ﬁ%%?@lpé@y&%ﬁgﬁgy&ﬂ&@fﬁrﬁg}? : gq.}g)abqﬂ{g.}kyﬁ lh&e?oar%alkyl, aryl,
- i b , .
w0 Sl PP PR Ao, i
(C1h)atleydisnineCk g )aykyl Arygt cowly'c%lkdwat, @rybmyyh@imgarym?'md?my group, imino
roup, irnino group, sulfon r o nd sulfin
grogp,dsa PHQ&W%%SSP%}Y% EPUBr e%hgﬂ%s?ﬁ%?%?ws@ﬂv%d;

h ruted,
(O REBIerp 6 SELRA e e AMREAIRCR AINC, )cycloalil,
(Caa)Bycdbatiy1(C hoileylo  GeRrd(C} eyoicballiy)iCh&)alks) ahttyto(Cs-1)cycloalkyl,

s Coyanlkyh , Pedtorpfisiksar y |CoRNGFBYEL | S lmblescloanl,

] . : 2 ' .
ol LA RS DSBS oo, s
(Q(a%k}g,; Siillﬁémlﬂ (Cg9hikgh ygdogfqﬁ);ﬂTYKWmiPSMI, hyﬂleroaryl, hydroxy, alkoxy,
-3)al kyl, imno -3).al kyl, am no, .aryl, !
myfvéveheé‘apwl,owﬁﬂ&zyf SIRRRASO EPY Y JonY| Srapgn 1Byl group cach
mﬂéﬁﬁggﬂ%hmg?%ﬁgnagglﬂo group, sulfonyl group and
Rj is selected fro’m the group consisting of perhalo(Ci-jg)alkyl, amino, (Ci-19)alkyl,

cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cy.3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.3)alkyl, imino (Cys)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

each Rs and R¢ is independently hydrogen or is selected from the group consisting of a
substituted or unsubstituted (Cy.10)alkyl, a substituted or unsubstituted (Cj.10)alkoxy, cyano,

and halo, or where Rs and Rg are taken together to form a ring;
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substituted or unsubstituted; R3 is selected fromthe

group consisting of perhal o(C 1-10)al kyl, am no, (Cl-i
w@@bk9d3g1 cycl oal kyl , het erocycl oal kyl, aryl al RgT/[S2004/042209

het eroaryl al kyl, aryl, heteroaryl, carbonyl (Q‘alkyl,

t hi ocar bonyl (Cl-3)al kyl, sulfonyl (Ci-3)alkyl,

sul £4:RY IR,( G4 - RiRp&dently n’bél&:técﬁlﬁaﬂla“hé" grdiiyd r&ﬁﬁéﬁstmg of halo,
al koxy, aryl oxy, heteroaryl ox car bonyl group,

peralo((h;108tkyt.06%3, @Faplksh callsanyt, |afi§iyny@,r Biyp, hq;tgr@nryl ammosulfonyl

ubstituted, o substitute ubst t.ut ed
stk « §oislratils. Patereatgritiongh SyREYY | hyhERufte avtalior
het%gryﬁlkﬁ b}‘b‘l’@dﬂ%ﬂdﬁét&ldé Méjl'cﬁgﬁﬂmﬁf thi®, SRIneChaeb, fiyamxy, alkoxy,
t he“group consi'sting o a substituted or unsubstituteéed
carb @iyl Iddap, kipino sgreuhssulfonykegramp anb ghlinyt @graw, each substituted or
551 1-10) al koxy, cyano, and halo, or where R5 and R6 are
unsuhgtitpted; her to forma ring;each R7 is independent!y
Sel t; tdieisg p loalkyl
R? 1?%2/(1&%% cgl}glsaﬁégc'iﬁ%e&m;{gél %Q%Iili{( ;Jg}k}?;e.:ls@mgrﬁﬂ ARy Ccloalkyl,
hethte)bﬁﬂ«)}ﬁkgll arﬁla]klybs hbteorayylalkgl, k‘yxlcmlbztrmhyand heterob1cycloary1 each
| sul fon %ff‘eroaryl sul fonyl, aryl oxy,
suby E 'ﬁ%@’? yl al kyl , heteroaryl al kyl, cycloal kyl,
het erocycl oal kyl, am no, thio, cyano, nitro, hydroxy,
al koxy, carbonyl group, imno group, sulfonyl group
45.and Asdoinfgonyd agloodipg teecaim 8bemptisingd or unsubsti t ut ed;

and R9 is h ogen or is selected fromthe group

condsiheg s ?Ct%ffl&?m tﬁ%ﬁ?ﬂ“B&PW?tmgﬁ’ét erocycl oal kyl ,

aryl al kgl , heteroaryl al kyl ,pbRcyelo ryI and Rs R T=—U

het er obi g€l |, each suybs R R% GH v Subst ; . \N
Rasg, @Al d Qb’co'rqzi* g 29/ con‘E‘v2 \ 7

12 :

sel ecyed\/f rom t'lhe gfloup comsWsting o 2whel ein nf—W
i Q4 or 3; QL and ngaCh | ndepende

sel et edRsrom t he group fonsi&ing of CO CS, |SO, each

of TR, U, V,Wand Y is inggpendently nitrogen &t CRI16,

provi Yed that no nore than two of T, U V,Wand Y are
whareinr ogen; Rlis hydrogen or is selected fromthe group

Conﬁlissi,li?%r 8f hal o, perhal o(C 1-10)al kyl,

Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
SO,, and C=NRgy;

each of T, U, V, W and Y is independently nitrogen or CRys, provided that no more
than two of T, U, V, W and Y are nitrogen;

R, is hydrogen or is selected from the group consisting of halo, perhalo(C;-10)alkyl,
amino, cyano, thio, (Cy-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbonyl (Cis)alkyl, sulfonyl (Cis)alkyl, sulfinyl
(C1.3)alkyl, imino (Cy.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, each substituted or unsubstituted,

R, is hydrogen or selected from the group consisting of (Ci-0)alkyl, (Cs.12)cycloalkyl,
(Cs.12)cycloalkyl(Cy-s)alkyl, hetero(Cs.i2)cycloalkyl(Cy-s)alkyl, hetero(Cs-1»)cycloalkyl,
aryl(Ci-ro)alkyl,  heteroaryl(Ci-s)alkyl,  (Co.12)bicycloaryl, hetero(C.12)bicycloaryl,

hetero(Cy.12)bicycloaryl(Cs-s)alkyl, carbonyl (Ci3)alkyl, thiocarbonyl (Cjis)alkyl, sulfonyl
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am no, cyano, thio, (Cp o)al kyl, cycloal kyl,

het erocycl oal kyl, aryl al kyl, heteroaryl al kyl, aryl,
whedosoessyl , carbonyl (Cl-3)al kyl, thiocarbonyPCT/US2004/042209

(C1-3)al kyl, sulfonyl (Ci1-3)alkyl, sulfinyl

(C1-3)alkyl, imno (Cl-3)al kyl, hydroxy, alkoxy,
(cl%%ﬂxaﬂﬁmw{ pakyl o (@F JARY, antlh Ryl hétbidarylitedRoxy, alkoxy,

onyl group and sul finyl" group, each substituted or
arylomg ) Hestroarplosy, caﬂ@n]rcyls%rgmnmgmrl i olgpégdlg?ﬂ ﬁ@lup aﬂleﬁ@yl group, each
roup, consi st 0 ~al ky cycl oal ky
S“bg@@teflzaf &‘9&‘}"83{ }(C1-5) al kyl
het ( I 1, Ci-10)alkyl
8] SROLEHRIEAA (S Kt s Gl

cyclcﬁﬂeyl,ﬂl)emrmycloaﬂnyy |a;y1ﬂkylehaer®4rﬂeﬂkﬁx aykhgenoptyl, carbonyl (C9)alkyl,

(?cgleorg%a(&i aﬁgyi) 1%@'@8 gé%%)élﬁzlﬁljuqé %éw)aﬁqa'f borl% (Ci3)alkyl, hydroxy,
alk?%li a%l)ﬂlc)é G%fe%é%l@df ca%ﬂnfyl i’du (%né)g%lﬁy |sulfbi¥1 "g%upoar;/d sulfinyl

aryl, roary hydr oxy, al
groap ydaok wubdtiaited oauyslubxtyt,utadamhrbmyhb&ymﬂc[b or imsubstitgtedidp 4, 5, 6 or 7
sul fonyl group and sul finyl group, each substituted or
mepReisHdingi ut ed; R3 is sel ected fromthe group

con t f
Oy R SRR B 4 s gt
suHSﬁh@ﬁckx&ﬁmhlﬁishyited (ﬂlyé))alldybiaenbmmythd or:mrsbbstyilted (Ch. 10)alkoxy, cyano,

C1- 3) al kyI t hj ocar bonyl (C1-3 ?I kyl, sul fonyl
and{ esdo. 3y arhega Rs and R¢ ¥ takea: %ﬁlfﬁ Orny 44 ( C1- 3) al kyl |

hyd Y, r
G e GBS, (I S DR,
hete@ei?clsa.lbﬁt i drifiabkgl, oheuermmjdsltkyl, ubkesicloany] and ulirfsd:rbbicyddaryl, each

or unsubstituted 3, 4, 5, 6 or 7 nenbered ring; each R
subghmtedeoniunsitsiaieidBit | y hydrogen or is sel ected from

th ¢
D018, OB LG Rl ACBUBSL U el ot o
perhlb(Q ) RillksOX CF; Ci@npallandalkaly, altynyihersd, RetardryRb a_mnm)sulfonyl

taken together to forma rin RO is_hydrogen or
alkylspifenydd  ppybwioRd. gﬁ?@tfﬁoaﬁslﬁ% %Ityll,ngalaioxab k;}lﬁteroal’yloxy, arylalkyl,

| ' |
R Y R Ao, e oo
ag,h gpt irhinb eghoop, slilﬁdﬂyﬁtgr(buﬁ eﬂd salﬂhye@dmﬁ?l@ch Ssubstltuted or
i ndepende

ntly selected fromthe group consisting of

ungypiéuteder hal o( C 1- 10) al kyl, CF3, (C1-10)al kyl,

al kenyl , al kynyl, aryl, het eroaryl, am nosul fonyl ,

aIkyIsquonyI arylsulfonyl, het er oaryl sul fonyl ,
46aryragyom F@irﬂr@aémi@xm ,angloyié af kmims het enteasiy Ralidkselected from the

cycl oal ky heterocycloa kyl, am no, thio, cyano,
grogpt rqg»nsmty@g oy, amineg x YCi- -10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl,
heteroarylalkyl, aryl, and heteroaryl, each substituted or unsubstituted, and a substituted or

unsubstituted 3, 4, 5, 6 or 7 membered ring.

47.  The compound according to any one of claims 1-45 wherein R3 comprises the formula
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car bonyl group, imno group, sulfonyl group and

sul finyl group, each substituted or unsubstituted. 46.
wab@soesspound accordi ng to any one of clains 1P@BUS2004/042209

wherein R3 is selected fromthe group consisting of

am no, (Cl-10)alkyl, cycloal kyl, heterocycl oal kyl,

ar yhsakiew R, dph%? Raky Eéﬂhkﬁihepeﬁ&éﬂt g Rl atdn o) gﬂoup @8fdsting of

substl tute unsubsti t ut ed, a substituted or
hydroganyperhalo@eioBlkyd, anGno, GiCO-ﬁo)Eﬂk}’ﬂE(ﬁlsaﬁ)ejablma]kbg heteFo(Crhgcycloalkyl,

ary by BEER O P e i olepo e APVl carbonyl
R R4l 1 s,
carb@BA TRyupy mlﬁmbfkgabup,lmﬂ sulding] Sod;2 eastcsubatitoidd, oranyubstituted, or Rig

an &%LO 11% éiég}/&het o &g r%%?é]rc (%) &I q?w@laqrgﬂaic@g each substituted or

unsﬁx pyl (C1-3)al kyl, thiocarbonyl (C1-3)alkyl, aryl,
eteroaryl hydr oxy, al koxy, aryl oxy, heteroaryloxy,
carbonyl group, sul fonyl group, and squinyI gr oup,

each substituted or unsubstit ut , and 1 ar .
481 ak dHe COYRPYHKY accrding o apypnet mér1 475}1% #1153 ﬂﬁzsututed or
uns%ﬂ%u%ﬂ%‘sh' 3 4 67 Qentt ?é@r?ﬁﬁ tuted. 48. The con'pound

according to any one o me 1-45 wherein R3 is a
substituted or unsubstituted 3, 4 5 6, or 7 nenbered

rin% 49. The, conpound accordln a@% one, of cl
49.1- 43 hosemppwndrqegrdings fopanyi qr@toé gis o BSeein Re subtituted or

uns%bstﬁu(fm 4 W‘B{emﬂm@egédo 50- The conpound

according to any one o alns -45 wherein R3 is a
substituted or unsubstituted 4, 5 6, or 7 nmenbered
heterocycloalkyl 51. The conpound according to, any

50.0ne The COmEPYRI Acchminghior @PIRG i caims doh s pheisHERs by 2 Substituted or

uns‘ﬁ%?t%fetd'zf Btgdor?rré%m mﬁ?@d h&@%@&?@ﬁgnd according to any

one 0 ai n's rern substituted or
unsubstituted heteroaryl. 53. The conpound according
to any one of clains 1-45 wherein R3 is selected f
514 he The sopmpewbicserding i anyranecal flams 47 whergiyRe iich Strb@tltuted or
unﬂ%stﬂggggﬁdently sel ected fromthe group consisting of

52.  The compound according to any one of claims 1-45 wherein Rs is a substituted or

unsubstituted heteroaryl.

53. The compound according to any one of claims 1-45 wherein Rj is selected from the

group consisting of

—E_N\/\(Rs)p—g—N/\} —%—N\_/ 7> Ralp N\\/\

(Re)p (Re)p

wherein p is 0-12 and each Ry is independently selected from the group consisting of

halo, perhalo(C;-10)alkyl, CFs, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, aminosulfonyl,
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hal o, perhalo(C 1-i o)al kyl, CF3, cyano, nitro,
hydr oxy, al kyl, aryl, heteroaryl,
w@piosossBf onyl , al kyl sul fonyl, aryl sul fonyl, PCT/US2004/042209
het eroaryl sul fonyl, aryl oxy, heteroaryl oxy, arylal kyl,
heteroarylalkyl cycl oal kyl, heterocycl oal kyl, am no,
' K 1bo up
Ay B GRADO M AERUI 1BBEUP SR, aylal,
het&tﬁﬁﬂyhﬂtyll t exstcbchlkyd, 4hetél'1b€yc¢(mm¢uatdnﬁsc ciodalkgxy, a:aﬂnwlyb p®up, imino
of clains 1-45 wherein R3 is selecte frog% group
groppyrglfenyl ggoupr angysgHiyh groupseagh substififed apps St}tgte
i ndependently selected fromthe group consisting of
hal o, perhal o(Cl-10)al kyl, CF , cyano, nitro, hydroxy,
54.al kyhe camipdund het@tidgrty hny ms sfadaihisanys whedekyRsislstleotet from the
aryl sul fonyl, heteroarylsul fonyl, aryl oxy,
groppeensstingooxy, aryl al kyl , heteroarylalkyl cycl oal kyl ,
heterocycloalkyl, am no, thio, alkoxy vrbonyl gro
roup onyl %r p ahd sugf oroup,_g?c
%é%ﬁst(ﬁﬁ ut e'd% ubstist .| 55.7 9y congg Wd
according to any dRerof clai 1-45, W (HS i X
substituted or unsubstituted éteroaryl selected from (Ra)
theggLQin i80S ididaeh Rf is 1Hdlefi‘>€ndénﬁ5/@91@@t€@ froRythe ‘gk&bp consisting of
pyrazol e, triazole, 1Isoxazole, oxazole, thiazole,
halo striivil a(Coh alkyk &1F; aayohe, nﬂpty,rhydmxe, albyll; a@éiaeteéoaryl aminosulfonyl,

TN T —
hetéﬁblﬁfgﬂﬂﬂle yAAGIE q}l'lnhgt%@&fﬁealkﬁd Qﬁﬁno it8el ﬁ%k? carbonyl group, imino

I'ne,” 1 soqui nol i ne, cinnoliné, quinazoline,

gronp,pﬁmlfoyyll g:dou;eancmtﬂﬁmm Eyaupgleavh suq:mtlntod at umbstﬁuted
pht hal azi ne, and benzot hi azol e, each substituted or
unsubstituted. 56. The conpound according to any one

5501 ¢hatfBipdurttac “em&%nb%f selifc o, Whemit RS 04 Sitituted or
conS|st|n8 of ? cycloal kyl,

undubitine Gtck@rgly sdletad:ck filom theygroup abkspdtingheft arama tlyibphene, pyrrole,
(Cl 5).al kyl, (C9-12)bicyclo

pymetletgiacis 192’}%%‘8?(9"6%‘}19»Ithl%‘§%Hs%ﬁﬂé‘gf”t‘l’}?@‘aﬂﬂf’ pyridine, pyridazine,

yﬂﬁ?ﬁfﬁ%s : 57 CORPOMRRaRC COESidAGofufan2NY b thiophene,

o élnéy%ﬁﬁg lg%gﬁn R31s a substltut%d or P
1soblemzubﬁdiplfetlé eithi4Zdie] )benmhnézhzlo}d mdoig 1s<mpt1010n thlnyhne isoquinoline,

nprising Q NO ar
Clnpﬂhl‘teh eqlilp??gj)hBB’ H?H%thé‘%ﬂ‘ﬁﬁu AL IQ%%M% gq‘PBO’(‘fgS?X’o rPg‘ﬂl?ﬁ)zme and
be&oﬂhg%lele% h ARGl dRanbibsitdiel | tuted such that RS
I'Ses t1tuent ected fromthe group
conS| stl ng of a primry, secondary or tertiary am ne,

ahet erocycl oal kyl conprising a nitrogen ring_ato
56.5 hdbhe p@ap%ndca@ﬁ?,qdiug RGN OR§ @frcg@@ﬁ lr-gﬁe.@vl%ﬁred 3 1S smlecter}l from the

group consisting of (Cs.p2)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Cy-1p)alkyl, heteroaryl

(Cl—sjalkyl, (Co.12)bicycloaryl, and hetero(Cy.2)bicycloaryl, each substituted or unsubstituted.
57.  The compound according to any one of claims 1-45, wherein Rj is a substituted or

unsubstituted (Cs-7)cycloalkyl ring, optionally comprising O, N(O), N, S, SO, SO, or a

carbonyl group in the ring.
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59. The conpound according to any one of clains 1-57
wherein R conprises a basic nitrogen atomthat is

weapadssof interacting with a carboxylic aci dPGT/t82004/042209
chain of an active site residue of a protein. 60. The
conmpound of claim59 wherein the basic nitrogen of R3

58! S 9§@ %ﬁfg&ﬁldfafc@&dir{gitorahg%n@Epéﬁﬁ& 1h7 GihefZh RS
attached by between "1-5 atons. 61. The conpound of

is substitorie8 Suvln drag R cohwprivessa subsiituenigretecteddnorh dhergroparcbnsisting of a
.a primary, secondary or tertiary amne. .62. The .

PriEgi, SFABCEY OEIHHY B eireraiealbd P EPFRE 8 gitpest S atom, and
b c?argﬂi (Nl T A 3 _heterocycl oal kyl or a

ahhetrer ogr{ﬂ%. 6§.a Tﬁ%g%:ngm o%t% according to claim53 or
54 wherein at | east one R8 conprises a basic nitrogen

atomthat is capabl.e of interactin Lt h a carboxylic )
595ci g CaBPEMR HEBrIing ks O o QL Mielsp (et Ko comprises a basic
o 8By TP RO B AR SOt v i
residfuetof titprate. ami ne. 65. The conpound of claim 63

wherein the basic nitrogen atomis a nitrogen ring
atom of a heterocycl oal kyl conprising a nitrogen ring

e R N N

atod td whish ReieattiBhédbybgiviesmi b, atg@sondary or tertiary
am ne. 67. The conpound according to claimb53 or 54
wherein at |least one R8 is a substituted or

o127 42 150506 IS SOTRE P ) b BRER i,

sedb@HRY o8 terfard afiibé.0gen ring atom 68. The conpound
according to claim53 or 54 wherein at |least one R8 is
sel ected fromthe group consisting of -NH2, -NH(CL-

al k - Ky .ni 71 [ | .
22 Al B e ARSPE o UL g om o
a hetedbdyBlodtkdbor ahae®hyl.R3 is sel ected fromthe group

consi sting of 3-am no-piperidinyl-I|-yl,

3-am nonet hyl -pyrrolidin-1-yl, 3-
63.  The compound according to claim 53 or 54 wherein at least one Rg comprises a basic
nitrogen atom that is capable of interacting with a carboxylic acid side chain of an active site

residue of a protein.

64.  The compound of claim 63 wherein the basic nitrogen atom forms part of a primary,

secondary or tertiary amine.

65.  The compound of claim 63 wherein the basic nitrogen atom is a nitrogen ring atom of
a heterocycloalkyl comprising a nitrogen ring atom or a heteroaryl comprising a nitrogen ring

atom.

66.  The compound according to claim 53 or 54 wherein at least one Rg is a primary,

secondary or tertiary amine.
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am noazetidin-1-yl, 3-am no-3-nethyl piperidin-I|-yl,
3-am nocycl opent-1-yl, 3- am nonet hyl cycl opent -1-yl,
w@2@si938et hyl cycl ohex-1 -yl , PCT/US2004/042209
3- am nohexahydr oazepi n-1-yl, 3- am no-cycl ohex-1-yl,
pi perazin-1-yl, honopi perazin-1-yl,
3-am no-pyrrolidin-l-yl, R 3- am nopiperidin-1-yl,
R- 3- am no- 3- et hyl pi peridin-I-yl,
67.3- aThé\eomponindhecording ko cl3inafB on54 whérejmetleabt-onle Rsamalsubstituted or
3-am no-pyrrolidin-l-yl, each substityted or
unsghaiied; B %r@ewclwylwawtﬁqaﬂ&ag@&’a% FoG ghy? Shstituted or

' : a@&grel n at | east one
um%?“%f%an éﬁnﬁcoé%ﬁ%9§%q$%§§mﬁﬁloun “according to any
one of clainms 1, 2, 4-22, and 23-69, wherein QL and Q@

are CO 72. The corrpound according to any one_of
68.c| alThecorpuynd geeording tolpign 53 e guerein gt 16%%“%%% Slfied from the

gmﬁﬁcoc\gép% E{Z lgﬁ)ﬁsel e&‘?leidﬁ@% (#é kgy‘ slMsltﬁ(l3 ﬁgﬁﬁg?mle’ and
pyridigg.ei nAis S, Oor NR24; R23 is | ndependent Iy

seI ected fromthe group consisting of hydrogen, halo,
per hal o(C 1-10)al kyl, am no, thio, cyano, CF3, nitro,

69.( Clﬁ%%,irlplg a‘1“i21y ﬁd é)t(% )é%r g@% gﬁ’ékmﬁg q}@.{ g{hograeﬁn Fg, is selected from the

grouf "“@nkting ( GF- 12)1&!11@@1&)@@(&1%&1&-@& e$—9(rﬁ310methy1—pyrrohd1n-1-y1 3-
8- 12) bi cyc oar% car bonyl (Ci-3)al kyl, thlocarbonyl
amin@azeidan-kyl, Sﬁqmm«pr@t@p alfpwerldﬁywbxy W@WC lopent-1-yl, 3-

mmg{#;}?g@ﬁwcget - £31 é' i P@gﬁyﬂ?clgﬁ% ?%ﬁﬁ@ﬂéxa@;&ﬂ&&epm- 1,3

amﬁﬁt@fcﬂﬂleyjl?ql qufédem ewli BUinbpip¥tazGit DYR, 3 @ﬁ]@ﬂb-pyrrohdm 1-y1, R-3-
substitute unsubstituted; and R24 is |nde§FndentI§
amgwipietidin- H/er 6@9@6@6@@1@@@%@&3 W hex-1-yl, 3-amino-

e b3 g o el B o s bR P ypsuosiey

10) al kyl, heteroaryl (C1-5)alkyl, (C9 12) bi cycl oaryl,
het er o(C 8-12) bi cycl oaryl, car bonyl eéCl 3) al kyl ,
70.t hi Ehaﬁmmnd(acmr@naltk gy omqﬂclalmétl da?dy |and ﬁWowperem at least
f y, heteroaryl oxy, imno group, carbonyl
Oneg?%‘g da§1 1 fonyl, alkylsul fonyl, arylsulfonyl,
heteroarylsulfonyl and sul finyl group, each
substituted or unsubstitut ed.
71.  The compound according to any one of claims 1, 2, 4-22, and 23-69, wherein Q' and

Q2 are CO.

72.  The compound according to any one of claims 1-20, wherein M is nitrogen.

73.  The compound according to any one of claims 1-20, wherein M is CR4 and where Ry is

selected from the group consisting of

/\< // »LLL/\(\B/A

B—

wherein
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74. The conpound according to any one of clains 1-20,

wherein Ms CR4 and where R4 is selected fromthe
w@e@ap9sensi sting of wherein uis O 1, 2, 3, BECT/U82084/042209

and each R18 is independently selected fromthe group

consi sting of halo, perhalo(C 1-10)alkyl, CF ,

(ClalQaki Rl kenyl, al kynyl, aryl, heteroaryl,

am nosul fonyl aI kyl sul fonyl , aryI sul fonyl ,

het Brie&iRgh eUNfonyI aryl oxy, heteroaryl oxy, arylalkyl,

et B3 e %h%%%ﬁwmgﬁeiég%%l%ié&%%ﬁ% of Bifeen, nato
reh I A PHhEol, 0B, O, Y IC G €35t

hetarOs-gh)eygldatkydny ayi(€,9b)alklyBi nietdroi§] V(@&rs)&ﬂkyl M sCGRbicycloaryl,
and _wher.e sel ected fromthe group _consisting of

hetmé?em}@%vqﬁarﬂ cgrbosyl g1-galkgly dhiggarhom? ((g-s)alkyl, aryl, heteroaryl,

o REPERIED 3 FELSACAET s YBP SSABRUPLAR, Shigostons.

alkglskifoiyl, asylyulfonbetlexeasrylsulfeuylnasd |stifingl ,group, each substituted or
al kyl sul fonyl, aryl sul fonyl, heteroaryl sul fonyl,
unsbsitgieg; bt er oar yl oxy, aryl al kyl, heteroarylal kyl,
cyckoal kyl. yC yl m 0,
h{ ﬁ %ﬁlg&ﬁl&ogﬁfé@ {eliY ! oA M0 %Joﬂb coﬁs}{ﬁﬂ% of hydrogen,

nitr car bonyl gro i mno

perwlotcombalbﬂpatmmn (tlslu)aikymxbsgzbmmallﬁ/adfmmtmkwleﬂkﬁt aryl(Cy-
unsubstituted. 76 nmpound according_to any
10)gkyle ﬂlﬁteﬁ%arylloﬁclmalkféo (Cm)blmlomd hsterqﬁﬁerz&lwd@a@ﬂd Cbeonyl (Cr-

ol SRR ST FRERAN AR, Aol Aplpiiboriony,

imihal 8@l 8] carb8nyl Bicup; amfiewiitordt atiyliulianyipagByliong, ifieroarylsulfonyl,
claims 10, 19, 20, 29, 44 and 45, wherein R and R6 are

and gl BRykesen. Kagh substitgted o Upsubstitiis.  The conpound
according to any one of clainms 10, 19, 20, 29, 44 and
45, wherein at

74.  The compound according to any one of claims 1-20, wherein M is CR; and where R4 is

selected from the group consisting of

Ay LD D

(R18 (R1Qu R1Qu (R18

wherein

uis0,1,2,3,4,or5; and

each R;s is independently selected from the group consisting of halo,
perhalo(Cj-1p)alkyl, CFs, (Ci.ip)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, cyano, nitro, hydroxy, alkoxy,
carbonyl group, imine group, sulfonyl group and sulfinyl group, each substituted or

unsubstituted.
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| east one of R and R6 is a substituted or

unsubstituted -(Cl-8)al kyl eneR 13, wherein R13 is
w@edosoessl from t he group consi sting of PCT/US2004/042209

(C3-12)cycl oal kyl, hetero(C 4-12)cycl oal kyl

(C6-12)aryl, hetei O(cs 12)aryl, (C9-12)bicycl oal kyl,

het
75 SHOL B EYGhE ifone B DA KA Y i Rand e Ry
se&mﬁﬁﬁmﬁmhwgmdpc8@mﬁﬁ@®fconpound according to any one

of clainms 19 and 44, wherein R5 and R6 are hydrogen, m

is 1 or 2, and egc LS In y selected from
the group consis§i §g of jjal o, r 1-10) al kyl, CF3,
cyano, nitro, hydroxy) /Al kyl, alk AR ynyl, aryl,
het eroaryl, am nosulf I alkylsulfonyl

aryl sul fonyl, heter oar@ﬂsul fonyl, aryl oxy,
WhEl%h{sr oaryl oxy, arylal kyl, heteroarylal kyl, cycloal kyl,
terocycl oal kyl, ami no, thio, alkoxy, carbonyl group,
i m a6 @rioRpor J3ahd onyl group and sulfinyl group, each

substituted or, stituted. 81. Th
Soostdl iy 1 GPPRRERDY SHBSTHL K e 4 BrOuh e pifipgoof halo,

oA TS0 o, BRI et s,

alksisaldomlilng at}&lsuz}fnyylo n Ehetn‘roarylamlfmyl,o arymxyz 0 hem arﬂl@xya ndarylalkyl,
45, wherein:

hethipartiyl, crloalieHe thGFﬁ%ﬁH%ﬁé]e B G SY%I}%r g, Iproxy, alkoxy,
2
cofhhotf e Fhppo S ilyfing MALB) ook Qb o

unswbkiigied. ar yl oxy, heteroaryl oxy, carbonyl group, imno
group, sulfonyl group and sulfinyl group, and a
substituted or unsubstituted 4, 5, 6 or 7 nmenbered

767 1 Nehe BOK (E%ndae[&go gat'bfecl gkﬁﬁg 9199%%815814) 19 ¢ \Aﬁm%ﬂdé wherein Rs

accordlng any on al ms and 44, ereln
an@RglaiBhydrogemydr ogen and R7 is 2-cyano. 85. The

conpound of claim 84, wherein nis 1. 86. The conpound

according to any one of clains 10, 19, 20, 29, 44 and

77.;"ﬁa THE g&gbgﬁcf‘acicgrd}ng ® ¥ ofts of 21208 1851818, By H498@75, wherein Rs
and Rg are halogen.

78. The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein Rs

and R are taken together to form a ring.

79. The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein at
least one of Rs and Ry is a substituted or unsubstituted -(C;.g)alkyleneR;3, wherein Ry3 is
selected from the group consisting of (Cs_12)cycloalkyl, hetero(Cs.2)cycloalkyl, (Cs.12)aryl,
hetero(Cs.;p)aryl, (Co.pp)bicycloalkyl, hetero(Co.12)bicycloalkyl, (Co.j2)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted or unsubstituted.

80. The compound according to any one of claims 19 and 44, wherein Rs and Rg are

hydrogen, m is 1 or 2, and each Ry is independently selected from the group consisting of
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R3 is selected fromthe group consisting of
(C3-12) cycl oal kyl, hetero(C 3-12)cycl oal kyl

w@eops0BB81L0) al kyl , heteroaryl (Cl-5)al kyl, andPCT/US2004/042209
het er o( C4- 12) bi cycl oaryl, each substituted or
unsubstituted. 87. The conmpound according to any one of

hd@lﬁrﬁ@o(@-@ﬁﬂtyﬂ@&y@gfﬁﬁ@ infito, Rydréxy; a]_l%ll Qkedyl, %{?ﬂﬂdarﬁﬁheteroaryl
sel ect

are hydrogen; ~and R7 i's’ i ndependent |y
amfriosnhfartyg glkzylsplfomyig zﬂ’y]smlgomrﬂ hetemarysifoayb ( @yloxy, heteroaryloxy,

ﬁa}lgpg )@ l%l P@}yi odk%L?%%%ﬁclgglgglp %ﬁ&o@ma‘igﬁl‘yoﬁbonﬂ group,

lmﬁe@&% L,ulﬁrngygmug ﬁ ﬁtégapawsnﬁtéat& lﬁg‘lgastltut%d&

up, unsubsti t ut ed
The conpound accordlng to any one of clainms 16, 17, 19

and 41- 44, erei two R7 ar take t%gihr tofom
La sTBSFOMRPWY a5FOTGiRg I8A0Y Of 8 Cf‘{ﬁ%se ‘E reif ko Ry are taken

to @%%%&B%%ﬁﬂétﬁht@& ok Bnﬁf%)!utﬁféﬂ fQé‘ed‘Hr@hHEedlﬁm 17, 19 and

erern are taken together to forn1a
substituted or unsubstltuted brldged ring. 90. The

ound accordln to any one_qf 0 i
82.uh o 87 FORRRIEACTOTINg fo, 2 anoyoh él%ﬁ)e ngstﬁb @?h‘g‘t ang{tp, wherein:
subgti § &SBEH&ough avai |l abl e valencies to forma
substltut unsubstituted ring fused or bridged to

t heRs an@ R arertgdrdpgnT U, V, Wand Y. 91. The conpound
according to any one of clainms 1-90, wherein R2 is a
substituted or unsubstituted (Cl-10)al kyl. 92. The

o ERTHR SR 08 SIS O3 P 0, 0 g B

Thengopppnd according to any one of claims 1- 90
wherein Ris -Y-Z wherein Y a |linker providin
3 afons sderdehirpBthe Erowpespnzisipg) of RBINO, AKKOKY, Oéﬁ’ hPterrearyloxyy

e h 0 in
cob A8 OG5 U0yl Gy TR ACERE S i o
undtbsi@rdden 5, ©¥y P aiembtrdd @@gandand sul fur; and Z is
hydr ogen _or sel ected fromthe group consisting of

( C1Rs 0pdiRe gre hydeeno) cycl oal kyl, hetero(C
3-12) cycl oal kyl, aryl (Cl1-10)al kyI , heteroaryl (C
1-5) al kyl, (C9- 12) bi cycl oaryl,
84.  The compound according to any one of claims 19 and 44, wherein: Rs and R¢ are

hydrogen and Ry is 2-cyano.
85.  The compound of claim 84, wherein n is 1.

86. The compound according to any one of claims 10, 19, 20, 29, 44 and 45, wherein:
nis 1,2 or 3;
Rs and Rg are hydrogen; and
Rj3 is selected from the group consisting of (Cs.jz)cycloalkyl, hetero(Cs-12)cycloalkyl,
aryl(Ci-19)alkyl, heteroaryl (Cy-s)alkyl, (Cs.12)bicycloaryl, and hetero(Cs.12)bicycloaryl, each

substituted or unsubstituted.
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hetero(C 4-12) bi cycl oaryl, carbonyl (C1-3)alkyl,
t hi ocarbonyl (C1-3)al kyl, sulfonyl (Q‘alkyl, sulfinyl
w@ abs@ysBkyl , imno (Cl-3)al kyl, am no, aryl, PCT/US2004/042209
het eroaryl, hydroxy, al koxy, aryloxy, heteroaryl oxy,
al kenyl , al kynyl, carbonyl group, cyano, imno group,
g7.5Ul frg@&& g&ﬁﬂpac@(ﬁqm%% bhP¥he S Qs 1@%a A2URskletit ed or
unsubstituted. 94. The conpound according to any one
of alial,Msor13;90, wherein R2 is selected fromthe group
conS|st|ng of 3here|n R 3 is independently sel ected
fro %1%@1ng of hydrogen, hal o, perhal o(C

(Cl %‘%} al ky en& ?ﬂg ol S%%%E&) frﬁﬁgt télr@'o%;}&lp consisting of halo,

perBalﬂ)K)hGMydllqu lalldenylarayl{y(n@l aB,, a’cyayd),, nhet, dlydw;w heteroaryl aryloxy,
(C1-5)alk 12) bi cycl oaryl, car bonyl glgg \ﬁ
heteropdemh ry,(ce@osy TRYH HIOyHOUR, SRIERITAERPI] aﬂ@ Ifnyl group, each

mﬂﬁh&&%anﬂkxﬁ ﬁ*ciheteroaryloxy, i mno group, carbonyl
oup, am nosu ?onyl al kyl sul fonyl, aryl sul fonyl,

heteroarylsulfonyl and sul finyl group, each
substituted or unsubstltuted and R24 is _inde Endentl
88.sel dBE ERMPOWIthaceEdEsY anse:@}?sqfﬁalmg 16170} 4, wherein: two Ry

ﬂeq%mé%‘g%rﬂ% %‘JT' %n% er o%%%&b%%%g%ﬁiog?/iy? aryl (Cl-

10) al kyl, heteroaryl (Cl-5)alkyl, hetero(C

é‘)'ﬂblc.\/cloalr_\/l carbonyl (Cl- 3)al kyl thlocarb
89. ( Q Zhr gompenrd according tp ARy pne qubnn@ﬁgﬁ b kDand 4154, Wem two Ry

o BRI o TR SRS Qe

het eroaryl sul fonyl, and sul finyl group, each
substituted or unsubstltuted 95. The conp
90.accdhg pwgp@@damyorém to pny:prg ¢flaime 30 %éﬁéﬂ?ﬁfw twgof T, U, V, W

andi?l g C{ t[ﬁ]Flt %1% S%[) e %ﬂ%@% é\%ﬂaﬁg Wﬁﬁ%ﬁ@% tfofrﬁ a@ubstltuted or

each epende

unmk@t@tea%fgrmed dre)r %@wﬂ) 180 mF:f@ﬂnnﬂ WiT Vg W a@a lval o( C
1-10)al kyl, CF3, 1lo) al ky al kenyl, al kynyl, aryl,
het eroaryl, am nosul fonyl, al kyI sul fonyl ,

91 ary ul fon

het er y sul f OX Y o . .
Lhet aRe PPt ABFRETS e B sup T S berein s isgappptivuted or
ungﬁ;sgﬁﬁgaqtjp@yéfwl am no, thio, cyano, nitro, hydroxy,
koxy, carbonyl group, imne group,
92.  The compound according to any one of claims 1-90, wherein R, is a substituted or

unsubstituted (Ci.4)alkyl.

93. The compound according to any one of claims 1-90, wherein R, is -Y-Z wherein

Y a linker providing 1, 2 or 3 atom separation between Z and the ring to which Y is
attached, wherein the atoms of the linker providing the separation are selected from the group
consisting of carbon, oxygen, nitrogen, and sulfur; and

Z is hydrogen or selected from the group consisting of (Cy-10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs-1o)cycloalkyl,  aryl(Ci-jp)alkyl,  heteroaryl(Ci-s)alkyl,  (Co.12)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (Ci.3)alkyl,
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sul fonyl group and sul finyl group, each substituted or
unsubstituted. 96. A conpound according to any one of
W@ k@s0es3gt 95 sel ected fromthe group consi sti NBCD1S2004/042209
2-(6-Cnhl oro-2, 4-di oxo-3 , 4-di hydro- 2H pyri m di n-
1-yl nethyl ) -benzonitrile;
su@n 1%@35@1&;@ Aniiet (@ L yabeyh - ﬁmzs 1%&&62@1 QrydkbxRy @11@(9“ aryloxy,
['met hyl ) - benzoni trile; 2- Ami no- pi peri di n-
het@pom]lmaa ey, afkyaylicasbong, groulp mzy@n@,- M@ \eroup, ditlfonyl group and
benzonitrile
Sulg‘n%["é &%ﬁlh%‘bﬁ'i @‘éﬁf‘l %“HS‘rbSW‘feds et hyl - 2, 4- di oxo- 3, 4- di
hydro- 2H pyrim di n-1yl net hyl }-benzonitrile ; 2-{
6- [ 3- Am no- pi peri di n-
94.1- y[The 2ompolirskascGrdingtioapy poe of-¢lpiyrsi 1vP0li wherdin Woriesefigeted from the
- benzonlt ile;
&t P{@HF-lgﬁﬁ no- pi peridin-1I-yl]-5-chloro-3-nethyl -2, 4-di
0X0- 3, 4-di hydr o- 2Hpyrijadi n- 1- ylnethyl B
}-benzonitrile; '7RB[M peri dj //’\\\
1-yl]-1-(2-br 1) - /1H—py di n& 2 , 4} di one;
6- [ 3- Ami no- pi perii di n- -1 -(2-1do- be - | H-pyrim
di ne- 2, 4-di one;
wh&m@ﬁ Am no- pi peridin-1-yl]-I-(2-brono-5-fl uoro-benzyl)

ge %\/I-I}F—}t‘ yrimdine- 2, 4-dione;
A o g@rldlnl-yl]-l-(z chl oro-5-fl uor o- benzyl
) BBmgkﬁygoiﬁfpyrlnldlne- 2, 4-di one;
6-[ 3- A 1o- pi peri di n- I-yI]-I-(2 chl oro- 4-f1 uor o- benzyl

) - SRmauhylheldapﬂnﬁgtrtlmlseieﬂed ﬁqm theopmup consisting of hydrogen halo,

per%é]{q?(é?%qﬂf ; 'p | per Iogl rllléﬂl ;)ﬁ _l ) 3,brn?t¥(§) 1- 10¥a1?<y1 {& 12)Xy01031ky1
B SRR PITHEKE TR, Sl oo

het6rd(Gf pybAeschurrylz eprtonyll (@1 JalBylyehioghrbanyl- (To)adky8, aryl, heteroaryl,
4- di hydr o- 2H-pyri m di n- 1-
hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbonyl group, aminosulfonyl,

ié\

alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Rys is independently selected from the group consisting of hydrogen,
perhalo(Cy-1p)alkyl, amino, (Ci-1p)alkyl, (Cs.1z)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(C;-
10)alkyl, heteroaryl (C;-s)alkyl, (Cs.12)bicycloaryl, hetero(Cs.1z)bicycloaryl, carbonyl (C;.
s)alkyl, thiocarbonyl (Cj.s)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,

and sulfinyl group, each substituted or unsubstituted.

95.  The compound according to any one of claims 1-90, wherein R; is selected from the

group consisting of

Fhsh Fhs R18 (R1s
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yl met hyl }-benzonitrile;

2-[6-(2- Am no- et hyl am no) - 3- et hyl - 2, 4- di oxo- 3, 4-di hydr
W@2@bst03s81 m di n- 1yl met hyl ] - benzonitrile; PCT/US2004/042209
2-{6-[3- Ami no- pi peridin-1-yl]-3-(3-cyano-benzyl)-2,4-d

I 0X0- 3, 4-di hydr o- 2Hpyri m di n-

whered met hyl }-benzonitrile,;
2-{6-[3-Am no-piperidin-1-yl]-3-(2-cyaiio-benzyl)-2, 4-
di oxis-031.4%,&i hywrsoaldpyri m di n-

cach Ry [ BHOkBU DI BT ot s gy upsop sy AtbeIoeREs g Cor el CEs,

(Clégélﬁ}xgtaﬁ?ﬂyﬁﬁégﬁ?gﬁ :#?lli[ Fg!'_efgaﬂfl, aminosulfonyl, alkylsulfonyl, arylsulfonyl,

het&rohgisuFodyli naryloxer i hterohryloky, 3aylatkylen heiendadgalidyl, 2- gyicloalkyl,
met hyl ) - 2, 4- di 0x0- 3, 4-

heteppysdoatkyd+ ETBYPP; HLQH GYaRQ-PitFR I GHORY 178K PHh CRTPPPY, 8r9uR, imine group,
s 00 0 PO iop bl ooy ol

1-yl nmethyl }-benzonitrile; 2-{ 6-[3-Am no-piperidin-
1-yl]-2,4-dioxo-3-(3-pyrrol- .
96.1. yA-gamppyng aeronding fygiicReigbgleims 4i9n-selected from the group

- Vi .hyl '} -benzonitrile ;
Coréls%ébgg}riﬁ no- pi peridin-1-yl]-3-(2-cyano-benzyl)-2, 6-di ox

0- 32.66-dihydra4-Atdxpe3, aditiydro-2H-pyrimidin-1-ylmethyl)-benzonitrile;

| -yl net hyl ] -t hi ophene-3-carbonitrile;, . .

3- 126 romsihykRidadigse-3ydib -r()élfgpmlalddléﬂlemfi@)e- d
berlzgﬁlgﬁl%' 6-di hydro-2Hpyrimdin- 1 -ylnethyl} -benzoic

acidnethyl ester;

3- { 2-{b I3 AR~ Fibpedin di-yi1-B-yéthyl2 4-Ziaxwadd-diteyuire-H-FyrBnidin- 1-
I 0X0- 3, 6-di hydr o- 2Hpyri m di n- 1-yl nmet hyl } - benzoi c
ylmgghyd }-benzonitrile;
6- [ 3-(Armi ng- bi perh gl i in ¥l dnho3r Blogo 321 sl i8m-1-
LA PR b 3o e GRS e
yinfethyd{ -BenAities; pi peri din- 1-yl]-5-chloro- 2, 4- di oxo- 3
, 4-di hydro-2H-pyrimdin- 1-ylnmethyl }-benzonitrile,;
6- [ 2-{CRp=Amineopippidips ldylﬂr2t4-§&pf01_3,%@PsdrorZH-pyrmndm-1-ylmethy1}-
beﬁz%tﬂftgfegj' benzyl ) - 3-net hyl -1 H pyri m di ne- |
2-{6-[3-Amino-piperidin-1-yl}-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2.4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-y1]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,4-

dione;
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2,4-dione; 6-[3
(R) - Am no-pi peridin-1-yl]-1-(2-chloro-3,6-"-fl uoro-ben
waQ g005/0%38et hyl -1 Hpyri m di ne -2, 4-di one; PCT/US2004/042209
(R -2-((6-(3-am no-3-net hyl pi peridin-I|-yl)-3-nethyl -
4- di oxo- 3, 4-di hydropyi i m di n-

1(2 : 1-
o [ B PR Y08 BRI o o ST 20T pygimdi-1

ylmetlyyd }-be@dngsitel (i n- | yl met hyl ] - 4-fl uoro-benzonitrile.
97. Ac ound according to any one, of
sel 8&@3%@@%@6@%& Sty d@ﬁo-%{ ?lhnﬁro 5 pyrimidin-1-
F%m piperidin- 1-yl]- 3 nmet hyl - 2, 4- di oxo- 3
yln@eﬁl[l)ég nro g&- pyrimdin- 1-ylmethyl }-benzonitrile;

2-{6- [Bsz%mﬁmaﬁqdmmb-sohtmyuz4Lﬂiox8-ae4-mhydﬁ1 -ZH dhiypixadi; Y
-di hydr o- 2H yrlmdlnlylmethyl }-benzonitrile; 2-{
ylng—.ztl[nygf];@nzomﬁql o- pi peridin- 1-yl]-2,4-dioxo-3

> PSS AT Maro Sy PRS-

pyriidaxQ-=y@métheli }iygzonigtipyr i mi di n- 1-yl net hyl
}-benzonitrile;

(R 2%5%&@%@%!41«5;11& -yl B-@-qyanerbenryDiefrsaxp-3.trdiRpidrer2 H-

pyr(‘ﬁ}‘ﬁ‘lim’yi%g%‘&gébeng"‘gl% 1171 - (2-i odo- benzyl ) -1 H pyri mid

i ne22{,64{-3dAmnﬁ);1fnPe1{1@n(1RyﬂAmr@am-peﬁzymm -dioxyt-3,4-dihydro-2H-
-1-(2-brono-5 uor o- benzyl) met hyl - 1Hpyri m di ne-
pyrzrnzﬂlmldd@ethgl}[ Ipnzonitrile;

(R %@?ﬁ Axﬁﬂ%e libdtidia oo -g-( Hgb%hﬁg';nﬁ@a_‘%f)g-zfﬁrﬁ%ﬁ?bpz?ﬂé}’dx%-3,4-

dih @0‘ MiEnRdiper-{idiefyl]-benzonitrile;
-yl ]-1-(2-chl oro-4-fl uoro- benzyIZ 3 -nethyl -
1|—|p9fﬁ6nﬁ3dAmg10-leqn@ndn§l] 2@4 fligxo-3-(4-pyrazol-1-yl- -benzyl)-3,4-dihydro-

ZPIFR{WF%? %ﬁﬁl}i’en%ﬂné 1&«1( - (2- brono- benzyl ) - 3- net hyl -
2-{6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3-(3-pyrrol-1-yl-benzyl)-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;
3-{4-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methy! ester;
3-{4-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid;
6-[3-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)- 1H-pyrimidine-2,4-
dione;
2-{6-[3(R)-Amino-piperidin-1-yl]-5-chloro-2,4-dioxo0-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl1]-1-(2,5-di-chloro-benzyl)-3-methyl-1H-pyrimidine-
2.4-dione;
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2-{6-[3(R) - Am no-pi peridin-|-yl]-3-(3-cyano-benzyl)-2,
4- di oxo- 3, 4-di hydr o- 2Hpyri m di n- 1-yl net hyl
WO 208020381 tril e; PCT/US2004/042209
2-{6-[3(R) - Am no-pi peridin-|-yl]-3-(2-cyano-benzyl)-2,
4 di 0X0- 3, 4-di hydro- 2Hpyri m di n- 1-yl et hyl
AhihEpiperidin-1-yl]-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
2 {6 [EBmL) Am Ir)KI)) pi per§|7(]j| n( [ -yl] -3-(4 cyano- b}é%zyl) y
pyrinidinexd4-8ionedi hydr o- 2Hpyri mi di n- 1-yl et hyl

b POt i e utriorin 383 mewshd G ghygopyrimidin

d 2H di n-
iy ey,

Am :mp@ 5] mmndmpenﬂnyl YHB-thethiybLa-Gioka-3phdibydio-2H-pyrimidin-1-

yln?thdgffg'glﬂf)kyor‘?’?ngonltrﬂed' hydro-2H pyrimdin- 1-ylmethyl

2-{6-[3(R) - Am no-pi peridin-l-yl]-2,4-di oxo-3-(3-pyrrol
-1 -yl -benzyl) -3, 4-di hydro- 2H~-pyri m di n-1-yl net hyl
97.} - benzAncampduad a8edrding to any one of claims 1-95 selected from the group
(R).- Am_ no- pi peridin-1-yl]-3-(2-cyano-benzyl) -2, 6-di oxo
COHSISZ%ng hydr o- 2prr| m di n-

| -yh s an&?l Bt}ﬁ&hlfﬂhﬁi 3 4-dihydro-2H-pyrimidin-
3- {4@&?%@1 ﬁg. pePl d ?: I -yl 1(-))%:Oyanolbyerl;gyl )pyan1 -
1—yﬁn¢ﬂéﬁ>}¢eﬁzcﬁnmld€1ydro 2Hpyri m di n- 1 yI net hyl } -benzoic

acid net

hyl ester, . . . o
3~ (P3P AmmineoDIpP ATyl 3retyly2 G diosod Ardiiognaayrisidin-1-
ylm@ﬂﬂ%f%&iz%nﬁﬁ@; hydr o- 2Hpyri m di n- 1-ylmethyl }-benzoic
acrd,
6- [ 3( B3 M- Amviypi-pigetidinri-y1]2|4-diox8-3p1-dihg@ros2 I pyribudihtior

o- benzyl) -1 H pyri m di ne- 2, 4-dione; and
Yln@ﬂ{}’é} bezMtAlE no- pi peri din-1-yl)-3-met hyl - 2, 4- di oxo- 3,

1RO B R top 2 gy oo oo o
pyrﬁﬁ@lm-mym@eﬂhgﬂ}awmzmn&ﬂe;f clainms 1- 97 vvherel n the
ound is i form.of a phar léfa”
T

acc 8 &R)- él@awpegém-lrﬁﬂ leGprom H&l%{f‘l%%dﬁ%ﬂe'
T A e
t 0 ey (RpFAntho-pipetidt- 1-yf8|-(2abenei-5-{inbeo-bamyhiBshethyl-1H-
pyr?n?irélpr{el-Zs,?l-sdione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-y1]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-y1]-1-(2-bromo-benzyl)-3-methyl- 1H-pyrimidine-2,4-
dione;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
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a single stereoisoner. 101. A pharnmaceuti cal
conposition conprising, as an active ingredient, a
W@ 0vp0e8368l accordi ng to any one of clai ns 1- 100PQDES20041@42209
pharmaceuti cal conposition according to claim 101,
wherein the conposition is a solid formulation adapted
F OF o0t e AG3 » e .
comB g Ry oy PR TP E A RES - ditydro-28
pyrimigie4 Hilinothyl }jsbenzowibilet . 104. The phar maceuti cal
conposi %i on. accor dj. iim 1Q1,
co

38i(31A9Rinozp1gerf 1”—8.~sa>‘?@-%'} | ea%crlwagéﬁ-éfyilg‘etﬁigﬁ-%ﬁ-ﬁioxo-3’4-

- | Sy Storat oy ]%E, The-Bhaigaceut i cal conposi tion
dlhz%:i{:yoir%i%%1 t%l Qll}él m 6]1 \ﬁger eigﬁ the conposition is a
l'i q0i{d-BRAELd-pipesidmpt-gl-X Hdiqxare@-pyratol-1-yl-benzyl)-3,4-
adm ni stration. 106. The pharaceutical conposition

dihydranshl-ayHgudinclpgsting!-Rewendilsy to any one of clains

1-160¢ 8l - i 5111 £BidxS-RER -9 1)-3,4-dihydro-

admg(r)l{iﬁsqﬁpg{ ?&gﬁnﬁgf‘pgﬁ?giﬁ?gﬂgéfgg%dﬁ Whleﬂg?eg%) A AyEto
2Hepyrishigin- nglmdthyll dehyonitpide;ent eral |y, intraperitoneally,

intravenously, intraarterially, transdergrctlil ly,

subilAgBAAyno e it 3l irk3-gyanodienayl)-y;6-dioxs-3,6-dihydro-2H-
pylfirﬁ]lﬁdgx?—q%ﬁﬁl@myyg&io%{éﬁﬁéﬂbwmﬂy posomal |y, via

at’on, Intraoccul arly, via local
del Bviar[B(R)-amisx-pipelidinbl-yliad-(2ety@no-densil ppf6}dioxo-3,6-dihydro-2H-
subcut aneousl}y I ntraadi posally, intraarticularly, and
pyqimidingl pamsthy -bergoic asidapethyhgsisii si ng: a conpound

accqrgdi f ' - C It 4
ccardr e B oiefaBH1-EE- ey Hpa-2 (AIRES o difflio-2n
pytimé&difi-Ucflinetts] Wbézbiceeiqri se one or nore forns of
information sel ected fromthe group consi sting of o
i ndPdAtRngmineipipsrdia- 5yltle3-PisrCvimpaa-Aeoredigpay rdHrryrimidine-
t e m ni stered, storage information for the
2A€%ﬁ%%ﬁ% , dosing information and instructions
r egardi(R hamiti@pipdftin S{1§:3-thbRyE Do 3,410Bydrd281-jsyrimidin-
according to claim 107, wherein the kit conprises the
1-ydoahslrtilnerosbengeniitdee dose form 109. An article of
manuf act ure conpri si ng: a conpound according to any one
of clainms 1-100; and

98.  The compound according to any one of claims 1-97, wherein the compound is in the

form of a pharmaceutically acceptable salt.

99.  The compound according to any one of claims 1-98, wherein the compound is present

in a mixture of stereoisomers.

100. The compound according to any one of claims 1-98, wherein the compound comprises

a single stereoisomer.

101. A pharmaceutical composition comprising, as an active ingredient, a compound

according to any one of claims 1-100.
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packagi ng materials. 110. The article of manufacture

of claim 109, wherein the packaging material conprises
w@:2emsnesasner for housing the conpound. 111. ThRCHDS1004/@42209

of manufacture of claim 110, wherein the container

conprises a | abel indicating one or nore nenbers of
102! herdioh ix %&@ﬂ%ﬁ&éﬁﬁosﬁo@c%ﬁﬁ@&@dﬁﬁ@l@l erehihe borhpasition is a

compound is to be adm ni stered, storage information,
sohd@@hﬁ@ﬂumﬁdmmadﬁunndnmmnmeMSﬁmuct|ons regardi ng how

to adm nister the conposition. 112. The article of

manuf acture of claim 109, wherein the article of

ma GOP QAR Blainh 101, MbetdiPihe célapesition is a
1031‘ o?ﬁe@%ﬁﬁg met %%%ﬁ%%ﬁ(?ﬁaﬁlebl ting DPP-1V conpri si ngp
tablepnt acting DPP-1V with a conpound according to any one

of clains 1-100. 114. A nethod of inhibiting DPP-1V

conpri sing: causing a compound according to any one of

cl HRiB E01, WheRiifl@k cb@position is a
104| nﬁftgésph%gé }1{1/9«}1? v 65‘?&%1”&00{)1‘81}0\1%&& hod of i nhibiti ngp
liquRPRrindiationpdasedifir osal ridmirsisteationg a first conmpound to a

subject that is converted in vivo to a second conpound

wherei n the second conmpound inhibits DPP-1V in vivo,

h e omp¥sition is a
e L W LA A o
liqui@ faafriugitiog adasted forpasmiang adndoisggiond according to any

one of clainms 1-100 to a subject. 117. A nethod of

treating a disease state for which DPP-1V possesses

ct n any one of
1065 SH R AT EAN R ER Ry e I A BEGHERg to any
claie@P 106 whgfoinithie I&gn@oﬂﬂnmmmﬂabtad:ﬁm adinrmgsttwoa by ageute sfflected from

clainms 1-100 to be present in a subje
the tesepagsagistingpf gradlys genteall &ﬁﬂﬁﬁ%&eﬂ%{e ﬁy,émaﬁwggggsgy intraarterially,

1 an o
trallssh‘gé%}l1¥é%u§’gn?¥'rj§]¥§§{er%qs°%ﬁ§§ngbtgﬂ%glg{l%lg&aﬂy]ﬁl"} a‘éﬁlﬁy" Eﬂ)(ﬁ: mally,

via@hhaldtRat Vd@la@l@ﬂﬁ&ﬁodcﬂlaalypﬁh et deliveryeéat exmpkedy, catheter or stent),

conpri sing adm nisterin )
subcutr;geously, ?ntraad1posally, 1ntra§rtlcularly, and intrathecally.

107. A Kit comprising:

a compound according to any one of claims 1-100 or a composition according to
any one of claims 101-106; and

instructions which comprise one or more forms of information selected from the group
consisting of indicating a disease state for which the compound is to be administered, storage
information for the compound, dosing information and instructions regarding how to

administer the compound.

108. The kit according to claim 107, wherein the kit comprises the compound in a multiple

dose form.

109. An article of manufacture comprising:
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said patient a therapeutically effective anmount of a
conpound according to any one of clains 1-100. 120.
wab@soeod of claim 119, wherein the cancer tPEHUSIHOS/E42209
colorectal, prostate, breast, thyroid, skin, lung, or
head and neck. 121. A nethod of treating autoi nmune
di SQUHFItnS HEdrdsg tdHy dhelof kialth €d0DPand” heunat oi d
arthritis, psor|a5|s and multiple sclerosis in a
panehnyngInMeedSIhereof conprising admnistering to
said patient a therapeutically effective anmount of a
conpound according to any one of clains 1-100. 122. A
1 10mtﬁfé‘${ﬁ’éle bf arRGuidlo¥ clath € 00 | vHeréiR tiRe RRkAQRE materiaP&Mprises a
t hereo conmprising admnistering to sai d patient a
contaher &pdovsiog kthecogfposnd.i ve anpbunt of a conpound
according to any one of clains 1-100. 123. A nethod of
treating a condition characterized by inadequate
111! Y'BROGYHER R 'mARFRRGE S ictaifme] 10, ekl ihedEor®diner comprises a label
concentration in a patient in need thereof, comprisin
indiagtiignést er inoge memba]sdaf ph¢ igenip @nsisdngpl atdissase state for which the

effectlve amount a co und ac ordl ng to.an {
comgioypeis te g@(@milﬁere SISEOTRRS amagdoqﬂ 8?‘%‘%@ ryag%r inStructions
angi Shtgsigbfect of chenntherapy or
regatc‘ra&%glt%l on ath%]g@g%lf/thgc ‘ﬁ SIEI nmet hod of claim 123,
V\,herel n said condition is a result of kidney failure.

26. The et hod of cI erein said ond|t| on
115 & Bha weh o1 BRHAEBIRS! FRT NP oF o e o 399 of RAHLpG comprises
characterized by
the?%&ﬁg%@[&%?@% %@%érr{)({}glns in a patient in need
t her eof, conprl sing admnistering to said patient a
t her apeutl cal effective anount of a conpound
1133c cArmathed "h‘lyﬁ’jim(grgp LY COMPREINE: 100. 128. A process
for ' ghyf Qe cBims 1-100.
Me%%"taﬁ%m T, BH5 s Belonfd BBl My e s
consi sting of (Cl-lo)alkyl, (C3-12) cycl oal kyl,

(C3-12) cycl oal kyl (C 1’3’alk yl,. hetero(C
1143- 1&)@%@%@ lvablbet@ng%? |eppiprising:

causing a compound according to any one of claims 1-100 to be present in a subject in

order to inhibit DPP-IV in vivo.

115. A method of inhibiting DPP-IV comprising:
administering a first compound to a subject that is converted in vivo to a second
compound wherein the second compound inhibits DPP-IV in vivo, the second compound

being a compound according to any one of claims 1-100.

116. A therapeutic method comprising:

administering a compound according to any one of claims 1-100 to a subject.

117. A method of treating a disease state for which DPP-IV possesses activity that
contributes to the pathology and/or symptomology of the disease state, the method comprising
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hetero(C 3-12)cycl oal kyl, aryl (C1-10)al kyl,
heteroaryl (C 1-5)al kyl, (C9-12)bicycl oaryl,
whedsne3€- 12) bi cycl oaryl, hetero(C 4-12) bi cycPCHDY1004042209
1-5)al kyl, carbonyl (C1-3)alkyl, thiocarbonyl
(C1-3)al kyl, sulfonyl (Ci1-3)alkyl, sulfinyl

cau%ﬁél ﬁ}IPBMllld addBkdlRg tddmBod Kﬁ’élalnﬁﬂng(z) t@bY Ipresent in a subject in a
eroa , hydroxy, al’koxy, aryloxy, heteroaryl oxy,

therapaulioalyyt eftpctivp pmpwitrfor Ge digspsestdté.onyl group and
sul finyl group, each substituted or unsubstituted; R3
is selected fromthe group consisting of perhalo(C
1-10)al kyl, am no, (Cl-io)alkyl, cycloalkyl,
118het'ﬁ{e%é’tﬁl)@ adoYding & Mﬁlﬁ{ l‘W WHRRE FRATidas! iﬁ)drpe Tadr\type IT
heteroaryl, carbonyl (Cl-3)alkyl, thiocarbonyl
diabe€k- 3) al kyI sul f onyl (Cl 3) al kyI sul finyl
(C1l-3)al kyl, imno (Ci1-3)alkyl, hydr oxy, al koxy,
aryl oxy, heteroaryl oxy, carbonyl group, imno group,
sul fonyl group and sul finyl group, each substituted or

1 19u NSy ﬂ%ﬁ&dﬂﬁf@aﬂﬁ%&n@eﬁﬁ R phtiéniti@Hecdrthet8ol) bsrhpitisih @alindinistering to
ered ring, R4 is hydrogen or is

salds;ﬁitlemt sttiefaparticalpetfrctip amowsiof picagperndyascerdingtp pay epecof claims
é lo) al kyl, am no, cyano, thio, (Cl-10)alkyl,
1-1 @cloalkyl, het erocycl oal kyl , aryl al kyl,
het eroaryl al kyl, aryl, heteroaryl, carbonyl
(C1-3)al kyl, thiocarbonyl (C1-3)alkyl, sulfonyl
(C1.3)al kyl, sulfinyl (Cl.3)alkyl, imno (Cl-3)alkyl,
120hy drmmetmnwﬁ@almald?l th;lelmtbt: ERRAEE eR IS %cd@n%tﬁ& |Prostate breast,

no u fonyl group and sul finyl group,
thy’gécgﬁﬁg‘uhg‘lgi ‘l’ﬂ?e@gag?nffﬁ%ubst ituted; L is a linker
providing 1, 2 or 3 atom separation between X and the

ring to which L is attached, wherein the atons of the

| i nker providing the separation are selected fromthe
121gr ofpnetbod pétrczﬁglg@mtqgmnnmg d15@y@eg%$pchrﬁs{ l?lggl@hhmétﬁ@ to rheumat01d

syl fur; .and X ect ed f.rom th [ g
artb(rtt}fz m&)gﬁ@l and( &uslﬁ ci?r&s%rs kml at?éé?ul? el tl‘?etré(ﬂf chnpnsmg
adn%ni's?f)rﬁﬁgocb QA pvtient B%& hﬁiﬂ( fﬂecﬁ)f@blkmhnt of a compound according to

12)'bi cycloaryl, ro( _12) bi cycl oaryl, carbonyl

mq%dﬁbﬁﬁﬁhhk@ﬂ.1QOh|ocarbonyI (C1-3)al kyl, sulfonyl

(C1-3)al kyl, sulfinyl (Cl-3)alkyl, imno (Ci-3)alkyl,

am no, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,

het er oaryl oxy, al kenyl, al kynyl, carbonyl group,

cyano, imno group, sulfonyl group and sul finyl group,

each substituted or unsubstituted; the process
12 ompr insithegl o drestingy 113} infe¢tionc Bheapatienty i nestnfbersef> omprising

admlj;'ustgr?ng tolsmd patient a therapeutically effective amount of a compound according to

any one of claims 1-100.

123. A method of treating a condition characterized by inadequate lymphocyte or
hemapoietic cell activation or concentration in a patient in need thereof, comprising
administering to said patient a therapeutically effective amount of a compound according to

any one of claims 1-100.
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wherein Hal is halogen; with a conpound of the fornula
BL- LGB wherein LGis a leaving group; L is a |linker
WEe@soE3sy 1, 2 or 3 atom separation between Xp@ntS1004042209
ring to which L is attached, wherein the atons of the
I'i nker providing theseparation are selected fromthe
1233 r O’?He ﬁl@@l%g%f LR ‘i§ «gﬂ Faﬁ’éﬁﬂ(ﬁﬂon N 4 §i@9&Rect 8Nchemotherapy or
I'S se ‘ecte romthe group consisting of
nﬁtﬁbnﬂﬁ&qbkyl, (C3-12)cycl oal kyl, hetero(C
3-12) cycl oal kyl aryI(Cl-lo)aIkyI, 5) al kyl ,
(C9-12) bi cycl oaryl, hetero(C4-12)bicycl oaryl, carbonyl
(C1-3)al kyl, thiocarbonyl (Cl-3)alkyl, sulfonyl
124, C1THd ﬂeﬁ%h of Ellirh! 19| w{q&&ﬁ%ﬁﬂl &)Ylhmoh% Bfestfebr kfd)n@il farture.
am no, aryl, heteroary roxy, al koxy, aryl oxy,
het er oaryl oxy, al kenyl, aIkynyI car bonyl group,
cyano, inino group, squonyI group and sul finyl group,
ach sub d or ubstitute under c i tions
126 Fre Peiodad i daaem BeteapEL G B ehE RO 2o0 Fep™
dm&ﬁ@#actlng the conpound of fornula C with a conmpound
0 ormula D wherein LG is a |leaving group; under
conditions sufficient to produce a conmpound of the
formula E; wherein R2 is selected fromthe group
120N HEthd@ oPfredtink-al @haitioi Ichara€idrided) wyiedmaddagliciency symptoms in
(C3-12)cycl oal kyl (C 1-5)al kyl,
a pigané irofieed-theryely epTopNYS Q@nlusteg)n@] tR wnd patient a therapeutically

eff%cZ{vg %ﬁl&.ﬂg} %128 %O%ﬁéy&o’“ﬁ%% %k%r%o%%%% yc oar yl,

5)al kyl, carbonyl (Cl-3)alkyl, thiocarbonyl

(C1- 3)a|ky| sul fonyl (C1- 3)alk ., sulfinyl
12§.C1A3)ratesy for rredusingapyimidin-digne ﬁ%theefiasmulah eteroaryl,

hydr oxy, al koxy, aryl oxy, heteroaryloxy car bonyl

group, imno group, sulfonyl §group and sul finyl group,

each substituted or unsqp\tl uted; and(iii) contacting

t he compound of fornula T¢I1~Ejf\conpound of formula

o Rs

N
|
Ny

wherein

Mis N or CRy;

R; is hydrogen or selected from the group consisting of (Ci-1p)alkyl,
(Cs.po)cycloalkyl, (Cs.qp)cycloalkyl(Cy-s)alkyl, hetero(Cs.iz)cycloalkyl(Cy-s)alkyl,
hetero(Cs-2)cycloalkyl, aryl(Ci-10)alkyl, heteroaryl(Ci-s)alkyl, (Co.12)bicycloaryl,
hetero(Cy.12)bicycloaryl, hetero(Cs.12)bicycloaryl(Cy-s)alkyl, carbonyl (Cy.s)alkyl,
thiocarbonyl (C;.3)alkyl, sulfonyl (Ci3)alkyl, sulfinyl (C;-3)alkyl, imino (Cjy.3)alkyl, amino,
aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group,
sulfonyl group and sulfinyl group, each substituted or unsubstituted;

Rj is selected from the group consisting of perhalo(Ci-1g)alkyl, amino, (C;-1p)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl
(C1.3)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.3)alkyl, imino (Ci.
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R3-H under conditions sufficient to produce the

pyri m din-di one. 129. The process of C aim 128,
wWob@se9338t he pyri m di n-di one product is furthePCT/US2004/042209

converted to an acid addition salt. 130. The process

of Claim 129, wherein the acid addition salt is

3)a]§?i Qy falQRy :H?IS?FI gﬁb% a. ?t +Asbrfi gl i@tifo group, s sulfonyl

‘hydr och ate, succinate,
gropp (ahdl sarlﬁsyll group eech dubstitetedsu Iuhsu’tmtlmteda eny® suhstltuted or

nmet hanesul f napht hyl ene- 2-sul fonate, propionate,
unﬁybﬁ&}l‘r@gﬁ?( %nﬁofgd)ﬁ traemperad 588onat e, hydr oi odat e,

R- t

oo Rfeen BEfS seldoRE i o gl coHiBRiRy BERA R oot
amirfo, Byano Ghicg (@ -fo)dlkyl} @elazﬂi{yﬂ),dlmmio@kzldaﬂiymh'ﬁa]kyl h&2roafyiakyl,
oD e ok T suat e B G S sty
R RRR IR by 8 B2, bS] Sty s o
imipb @eass slfon§l gionp had sulfihglr @bﬂp,tehm hbsituics quomagsiitmmed;

car bqnat.e. 135.. _The process of C aim 128, @%\hecL in, i

pr obig ¢ lipkerorovidingds @aﬁlamnéaemtwgeg‘mﬁn fip gie_tr@g to which L
e ! bl A3 op R B8 A BRIk o e

grdg?%bﬁsistﬁig(ﬂf@ﬁrbbﬁ, edygematiogfeapd sulfdr, andhe pr ocess of
aim 128, wherein R-His a secondary anine or. an

ani Meis Kglasted FpBy the érol‘$’830nﬁlhfénao?fc(@e's@ yl. (Caileyaloglkyl,
hetmzég zﬂcﬁ ybsai)aﬁdé }aﬁgrl fl{e &QRC%ZPQH(EII mz?bﬁ&}}cﬁ&rﬁf
hetaﬁi(esmﬂcsfcmaﬁmt Qb @iyd (D) J0Rg] mﬁodag)o@fd mmgalkymesntfamt(cl s)alkyl,

-icOa ano, nitro, dr oxy aIkyI aryl ,
sulﬁgylacmayqyl TChartsyaming] eyl BeioregR hyctoxy, Alkoxy, aryloxy,

I f

ne PP, Sy, DSHSAAESHLEAR My Boup, syt o nd
sulfigdegro6y, chapdubytitutedtr i@ subistituded; al koxy, car bonyl group,

imno group, sulfonyl group and sul finyl group, each

subghei nrogessicopsBg thetsiaps©&d. or the nono- or

di - hydr O(Elt)~I lcgr{tlac 1engsaac|ompound of the formula A

o}

“\N)I\|M
O)\N)\Hal
|

wherein Hal is halogen;
with a compound of the formula B
X—1—1G B
wherein LG is a leaving group;
L is a linker providing 1, 2 or 3 atom separation between X and the

ring to which L is attached, wherein the atoms of the linker providing the
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139. The process of Claim 128, wherein step iii)
further conprises a purification step of washi ng of

wao b@spessuct with organi c solvents or m xture PET/US2004/042209
sol vents and/ or by columm chromat ography. 140. The
process of Claim 128, wherein L is selected fromthe
gr oup cosqia&ttiong:r@sfelectﬂ-ﬁom theFidtpidonsistinkloCeREbR -oxy §en

LR I

%@8122- R e ol tﬁ%@%ﬁﬂ@“ﬁ%@& @%W
- NCH3- C( @' m)Cyﬂéiﬂiﬂbhetem@Q)zD@bloalkyl NI Qy fality?, heteroaryl(C1-

ON
- ﬁ(|_|02_| 2 )@}2ky1 (Cg.z)bl@}g{gqrﬂ heter@@@%ay)gngMb%(nyf (Cy- 3)a1ky1

%g(cg)z g‘noc%%'@ Eag(yq:( Sgltgnylé_ﬁg%)ak%fwﬁmgl ?]Cl 3)alkyl, imino (C;.

subst i t utatkyhramiis ubg lictdib@sH, hidibxy, Moy AERSS, Kdteroaryloxy,
C ai m 140 vvhereln LIS sel ected fromthe gro§7 YRy

COCE; | ?:E |O Atkemyl, al carhopy)) group, Sy, Gpino gIQ]gD)SQEDIWl gI'Orl]lp and
, eac
substit u%%ilrgmuré%%hl%%)&&%d OHESUbfﬂq_@e f ocess of

G ai m 128nderoeddiions sufficiérake prddaesh behpondstiesttdula C
fromthe group consisting of -(CH2)- (2 cyano) phenyl ;

- (CH2) - (3-cyano) phenyl ; - o 2) - (2- hydr oxy) phenyl ;
- (CH2) - ( 3- hydr oxy) pheny| I CH 2)-(2-al kenyl)phenyl

- (CH2) - ( 3- al kenyl ) phenyl JJ%; (Z- al kynyl ) phenyl ;
-(CH2) - (3-al kynyl ) phen ) - ( 2- met hoxy) r henyl ;

-(CH2) - (3- net hoxy) phé -(2-nitro)phenyl;
-(CH2) - (3-ni txo) rhenyl; (EHZ) (2 car boxy) phenyl ;

- (CH2) - ( 3- car boxy) phenyl Sx

CH2 d
cgr b02<a 88%’[&’2@9% OC)(O%-E?}‘X% Qfg)&%_@gs“l% Somanpppd of formula D
-(CH2) - (3-sul fonani d G
(CH2)-(2-tetrazolyl)p (CH2) (‘3 tetrazol yl)

rhenyl ; (Clﬂbvhérémmngaﬁéahﬁig)grbﬁpnyl -
(CH2) - (3 am nonet hyl ) phenyl ;

- ( CH2) - (2ndey eenshityonstshificiemt @cnyﬁoduce( Gpdahpound of the formula E;
(3- hydroxynet hyl )rhenyl; -{CH2)-(2-rhenyl)phenyl;
-(CH2) - (3-phenyl) r henyl ; F(CH2)-(2- hal o) phenyl;
- (CH2) - ( 3- hal 0) phenyl %~ ) - (2- CONH2) phenyl ;
-(CH2) - (3- CONH 2) phenyl ; ( )-(2-EONH( C
1- 7) al kyl ) phenyl ; -( H(C 1-7)al kyl ) phenyl ;
(2~ cx(Cl-7)alkyl) hen)'71' -(CH2) - (3-CO
2(C1 7)al kyl') phenyl ; - (CH2)(2-NH 2) phenyl; -(CH2)-
X
wherein R; is selected from the group consisting of (Cy-1)alkyl,
(Csr2)eycloalkyl, (Cs_p2)cycloalkyl(Ci-s)alkyl, hetero(Cs.jz)cycloalkyl(Cy-
s)alkyl, hetero(Cs-12)cycloalkyl, aryl(C;-1g)alkyl, heteroaryl(C;-s)alkyl,
(Co.12)bicycloaryl, hetero(Ca.i2)bicycloaryl, hetero(Cy.12)bicycloaryl(C;-
s)alkyl, carbonyl (Cy.3)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl (Cy.3)alkyl,
sulfinyl (Cy.3)alkyl, imino (Cy.3)alkyl, amino, aryl, heteroaryl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbony! group, imino group, sulfonyl

group and sulfinyl group, each substituted or unsubstituted; and
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(3-NH2) phenyl; -(CH2)-(2-(C 3-7)al kyl)phenyl;
-(CH2) - (3-(C3-7)al kyl) phenyl; -(CH2) -

W@ 2006389 cycl oal kyl ) phenyl ; -(CH2)-(3-(C PCT/US2004/042209
3-7)cycl oal kyl ) phenyl ; -(CH2)-(2-aryl)phenyl; -
(CH2)-(3-aryl)phenyl; -(CH2)-(2-heteroaryl)phenyl;

- (CH2) - ( aﬂb‘ g0y ih): I@bﬁrghﬂmd of( fohidhhaE whth (armm@oﬁﬂldl@ﬁ formula
phenyl ; CH2)-2-chloro fluoro phenyl;

" (CRaH pn ﬁﬁ'@ﬂlBOl?SI sulfiaensfie pypduce thempyinpdis-dionsh| or o
phenyl; -(CH2)-2,5-difluoro phenyl; -(CH2)-2,5-dibrono
phenyl; - (CH2)- 2 br ono- 3, 5-di fl uoro phenyl ;
129.( Ciig prcesdl csfr(nal%l P2g]ivitetian qlegbﬂwhm -dibhéBooddst 3s Arrther
trlfluoro phen C}E) 6-tetrafl uorophenyl;
conveeiRjo @ #id BOISS tri fI uor o phenyl ;
-(CH2)-2-chloro-3,5,6-trifluoro phenyl ;
-(CH2) - 2-cyano- 3, 5-di fl uoro phenyl; -(CH2)-2-
13@.y aMfe Broeed df1Thind P29) vRRREAY thie acid addition salt is selected from the group
-(CH2) - ( 2- heterocycloalkyt?phenyl and - (CH2) -
cor{sBting o€ pestate) atadtryydptebioyide Ieé@ﬁatsmgcmatgt algy p-
unsu | ed. 14 ess 128, wher
oty faale end i lpmte ReBA RS HePins U Riiler BetpuigHecs;sonate,
propichaft, B-t6REResuFIRAE, n@aﬂﬁoka&nael I?ﬁ.lhﬁgdité ROofnBelBicOMR L-tartrate.
consi sting of hydrogén, rer hal o(C 1- 10) al kyl , am no,
(Q "al kyl, (C3-12)cycl oal kyl, hetero(C

13 f-Ci %‘g? ﬁfc{gg?sl o ((I&gml %%/EL (‘&&;qu% }sks% ecteg?}oerrrl f rg‘fcl)up consisting of Br,

ClHSdPﬁI?(h@Acoilrﬁ)bEh&Mf?fo?ﬁﬁWA carbonyl (C1-3)alkyl,
t hi ocarbonyl” (Cl-3)al kyl, aryl, heteroaryl, hydroxy,

al koxy, aryloxy, heteroaryloxy, car bonyl group,

15 R R AN WAL U, (280D CHOSELLIL e oy

Coﬁs%ﬁg%fﬁ,r Grafdi1 Or 7 menbered ring, each substi t ut ed
or ufsubstituted.144. The process of C aim 128,

mhereln Mis CH and wherein R3 is selected fromthe

consi st of m no eridinyl-I-yl, -
138 oth BireerAt it 679 arterets step U1 hhe coumiaiet g aqdiion of a
bm%;anlno 3- et hyl pi peridin-1-yl, 3-am nocycl opent-I-yl,

3- am nonet hyl cycl opent- 1-yl,
3-am nonet hyl cycl ohex-1-yl, 3-anmi nohexahydr oazepi n-

3- ami no- ycI ex-| -yl i perazin-1-
13411 m%bf: BEQCQ%WF ??33-“5}??%’6-“55?%3615 Rﬂtaﬁsnur@?arbwage
am nopi peri di n-1- yI , R-3-am no- 3- net hyl pi peridin-1I-yl,
3-am no-cycl ohex-1-yl, 3-am no cycl opent-1-yl, and
133- affhe prqeyss afl Cldinn 128, yWhereia plodaot is funthedpurified before subjecting
unsyhstituted. 145. The process of C aim 128, wherein
to §%P diilH, and wherein R2 is a substituted or
unsubstituted (Cl-1o0)alkyl.

136.  The process of Claim 135, wherein the purification of product E is performed by

solvent washes and/or by chromatography.

137.  The process of Claim 128, wherein Rs-H is a secondary amine or an amine

hydrochloride.
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146. The process of claim 128 for producing a
pyri m di n-di one of the fornmula conprising: (i)

W@evs093381 6- chl or o- | H- pyri m di ne- 2, 4- di one W t PCEHOSENY042209
halide of the formula where Hal is Br, O, or I, under
condition sufficient to produce a conpound of the

138 or A bids) ofClaihmatBNEhtRR RPAVS sqléctelbmwhé BroapBhdisting of
hal i de under conditions sufficient to forma conpound

of the forrmula (iii ondensing—r‘h& above prodyct W th
a q_g ny, of IED—QN/‘)T%H a gﬁlé‘lg\| The BrocessHfoN

produci \z% ﬁé“mw ione o C:Iam(ﬁeég, further \¢
conpri si ng \THB f or mat mp of the™actd addition salt.(Rgp
148. The process of alm 147, wherein the acid

addwhérein s3I0t 14 snd dueh Ry rigindegendentty. sele¢@d fiidre thpr groegs sonsisting

of claim 128 wherein the pyri m'(?i n-da'hone i s sel ectled
of el pPHHLO (G renicdlo <oy hEFo, hydroxy, alkyl, aryl, beteroaryl,

- - | - r = -
S e
aryl iHRyedoaylatityR ey tlonlityh hettroghetealkyll jmirve tidarelkoxy, egrbonyl

2-{6-[3- Am no-tpi peri di n- 1-fy| ]l-3- met hyl - 2, 4~di oxo-3. .
group.-igiiney erosp AL ippYL given snd splfigy &gwﬁy?a%ﬁls Byl OF ppeybstituted,

- - [ 3- Al NO- pi ij.n- 1-yl]-3-ethyl -2, 4-di oxo-3
O”leiin&?‘ﬁggﬁr@fﬂé@&ﬁ?ﬁﬁe&?iﬁ: 1- ylnmethyl }-benzonitrile;
2-{ 6-[3-Am no-piperidin- 1-yl]-2,4-di oxo-3
, 4-di hydro-2Hpyrimdin- 1-ylnmethyl }- benzonitri]e;.
13%- { Bhe Brogessmb Chipret38d miereln fipp BD Mt GomprisssApurgication step of
X0- 3, 4-di <2HovE odine 1-v
wastie G st g SR ot o I, splyss andlor by coluann
chrémbatbpbipyo- benzyl ) - 1H pyri ni di ne- 2, 4- di one;
-[3- Am no-pi peridin-1-yl]-1-(2-iodo-benzyl)-|lH pyrimd
i ne-2,4-dione; -[3-Ap

14(?.?[ ﬁlg %oic%isg);f lr%Xllrr] iiS', (AR 2s addidtPiGnhkfd é%luf) bgﬁﬂﬁﬁﬂy)f -
CH,-, -CH,CH,-, -CH,CH,CHj,-, -C(0)-, -CH,C(O)-, -C(0)CH,-, -CH,-C(O)CHz-,
-C(0)CH,CHj,-, -CH,CH,C(O)-, -O-, -OCH,~, -CH,0-, -CH,OCH>-, -OCH,CH-,
-CH,CH,0-, -N(CH3)-, -NHCH,-, -CH,NH-, -CH,NHCHj,-, -NHCH,CH,-, -CH,CH,NH-,
-NH-C(O)-, -NCH3-C(0)-, -C(O)NH-, -C(O)NCH3-, -NHC(O)CH,-, -C(O)NHCH,-,
-C(O)CH,NH-, -CH,NHC(O)-, -CH,C(O)NH-, -NHCH,C(O)-, -S-, -SCH-, -CH,S-,
-SCH,CH,-, -CH,SCH,-, -CH,CH,S-, -C(0)S-, -C(O)SCHy-, -CH2C(0)S-, -C(O)CH,S-,
and -CH,SC(O)-, each substituted or unsubstituted.

141.  The process of Claim 140, wherein L is selected from the group consisting of
-CH,-, -C(0)-, -CH,C(0)-, -C(O)CH,-, -CH,-C(O)CHj,-, -C(O)CH,CH,-, and
-CH,CH,C(O)-, each substituted or unsubstituted.

142.  The process of Claim 128, wherein -L-X taken together is selected from the group
consisting of -(CH,)-(2-cyano)phenyl; -(CH,)-(3-cyano)phenyl, -(CHy)-(2-hydroxy)phenyl;
~(CHy)-(3-hydroxy)phenyl; -(CHy)-(2-alkenyl)phenyl; -(CHy)-(3-alkenyl)phenyl; -(CHy)-
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2, 4-di one;
-[ 3- Am no-piperidin-1-yl]-1-(2-chloro-5-fl uoro-benzyl)
WO 3005803391 - | H pyri m di ne- 2, 4- di one; PCT/US2004/042209
-[3-Ami no-pi peridin-I-yl]-1-(2-chloro-4-fluoro-benzyl)
-3-nmethyl -1 H pyriinidine- 2,4-dione,

11@39&&& PO Ly bheryt;(RCRDATAIERSB)pberh TEITM(S-
methpy)prangha(Ci)2yiiamiphelyl 3 GEbHPHniro)phandydCE i hydr
carl?(gérl_;%]%g %ﬁ%gﬁg\e 3|rq)¥f1ényl bféﬁﬁ thcgllll)lo?(atgxil(flo))phenyl -(CHy)-(3-
carl;q %@@@Pﬁ%&gér&% IA(tZ:i:uffﬁﬂar&dﬂ)ﬁ%ﬁmdf(gﬂgﬁkﬁMﬂfdﬁhﬂlhdb)pﬂenyl .
(CH{)inaraémmphe&iyhy(@Eﬁ)lﬁ(@)teﬁazwiyi)ghemlﬂf-(@Ho)((?— aninogieHpdlpbenyl; -
(CI{@(%%%ﬂ}B}%LyImM 2 PERB LD Senyt; -(CH,)-
G-kl B ORI dinchy R GO e Ry HOW)-2-
halé)@hé@lA{EH@)-(mmm)pmm (CHQ) -(2-CONH,)phenyl; -(CH,)-(3- CONHz)phenyl

<cm¥d—cg>1x'(ﬂ<§2%?£l%}lfp§2ﬁ%3@ﬁz (LB Sty hphes? B
CO&@WM hﬁ% %gjr IE\:.(rrjl2 'J)alﬁylfn eﬁ%llﬁ : enzor%?It%lrel Yld {(CHa)-
(3-NE@P‘EI&‘!W"”(ﬂﬂzpﬁp(ﬂﬁﬂhlhylbphﬁhﬂ 3@12)4(%6&@621331@31&16@5’1 2@111)1

di oxo-
- Gmpaskisabpphenss 4 Hor CoiGratarslop LRI (GH-2-aryDphenyl; -
(CHL )ngaﬁlﬁﬁ AY: gb@e; ?h&e}oﬂﬂpphgny‘i CHX)Oc33he(té’m9.x/{)§K&1y1 | (CHy)-2-

ydr o-

brohldlbliﬁbm/ﬂﬂ(}jen?le n(ﬂéI:EH)QmHlao +5-flud16- ﬂhanﬁm(ﬁiﬁ-zbilfwamjﬁﬁhmro phenyl;
I 0XO0- 3 rrol -

-(Cﬁzg}[z,sbd_;ﬁlzlyrg phenyl —r2®5 qu}&wq Phegyl, -(CH2)-2,5-dibromo phenyl; -
VR -

(CI?IT) mmrl}’k}j d?ﬁﬁ‘&rg 'ﬂhgnl'iy l?j:Hg) %fhl&% % (;5 %1&1}1125) %herzlylé (CHz) 2 3,5-

triﬂ&r@pﬁ’érﬁyd(@ﬁgmy 616nﬂedaﬂuorophenyl -(CH,)-2-bromo-3,5,6- trlﬂuoro phenyl

-(CH,)-2-chloro-3,5,6-trifluoro phenyl; -(CH,)-2-cyano-3,5-difluoro phenyl; -(CHy)-2-

cyano-3,5,6-trifluoro phenyl; ~-(CH,)-(2-heterocycloalkyl)phenyl; and -(CHz)-

(3-heterocycloalkyl)phenyl, each substituted or unsubstituted.

143. The process of Claim 128, wherein M is CH, and R3 comprises the formula

wherein Ryo and Ry; are each independently selected from the group consisting of
hydrogen, perhalo(Ci-1p)alkyl, amino, (Ci-10)alkyl, (Cs.12)cycloalkyl,
hetero(Cs-1p)cycloalkyl, aryl(Ci-1p)alkyl, heteroaryl (Ci-s)alkyl, (Cy.12)bicycloaryl,
hetero(Ca.12)bicycloaryl, carbonyl (Cis)alkyl, thiocarbonyl (Cra)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, sulfonyl group, and sulfinyl
group, each substituted or unsubstituted, or Ryg and Ry; are taken together to form a 4, 5, 6,

or 7 membered ring, each substituted or unsubstituted.
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| -yl met hyl ] -t hi ophene-3-carbonitrile;

-{4-[ 3- Am no-pi peridin-1|-yl]-3-(2-cyano-benzyl)-2, 6-di
W@2®589B8di hydr o- 2Hpyri m di n- 1 -yl net hyl } - bene@T/TSH04/0142209

met hyl ester; 3-{4-[3-Arni no-pi peridin-

1-yl]-3-(2-cyano-benzyl) -2, 6-di oxo-3

, 6~di hydr o- 2Hpyri m di n- 1-yl nethyl} -benzoic aci d;

2-{6-[3(R) - Ami no-pi peridin-I-yl]-5-chl oro-2, 4-di oxo- 3,

1444 d’ghe{ fg?&mon gY&#ngig%r grhel% rﬁdﬁ%@—y ('agé g}ﬁgf&& RL §d delRied from the
grou'p‘ B&Iﬁis@mg @ 3n)ind-pifRkididyi-l H By amirotieted-pRrrékidinehet, 2-

?Z‘WhmbybI3p%mn9r31meﬂvlqlpqnderzld11>| bamingerelgpent{lgdr 3 be
IR A

3-afhrigh- h%x“i ldFﬁb)éﬁﬂ'zﬁﬁY-fyl lﬁbﬁio@rperazm-l—yl 3-amino-pyrrolidin-1-yl, R-3-
1(2H) % 4-fl uorobenzonitrile; and

mmop@emﬂbyb Rpéfandlilm3+m%ihﬂ'lplpel3dlﬂr sVl 3-a9HBRArEYHORgRy bvh Sppmino-
d f
vt} bt o o B AP T BERESREY

fromthe group consisting of: 2-{
6-[ 3(R) - Ami no- pi peridin-1I-yl 3rreth|- 4- di_oxo- 3, 4-d
145.hy @hopeessyof iGlaiti 18, whprowe |C§,-améﬁ%@rﬁm Refiga sqbqt'tuted or

n -pi peridin- 1-yl]-3-ethyl -2, 4-di oxo-3
”"S,“&’!SHM%% AM3Yr i mi di n- 1- ylnethyl }-benzonitrile;

2-{ 6-[3(R) - Am no-piperidin- 1-yl]-2,4-dioxo-3
, 4-di hydro-2Hpyrimdin- 1- ylnethyl }-benzonitrile,;
14@- { Bh¢ Bloyssarfickam 128 for producing a pyrimidin-dione of the formula

riperidin-l-yl]-5-chloro-3-nethyl-2,4-dioxo-3, 4-di hydr
0- 2Hpyrimdin- 1-ylmethyl }-benonitrile; 6-[3
(R) - Am no- pi peridin- 1- yI] 1- (2- orm benzyl) -

1H pyrim di ne- 2, 4- di qg
(R) - Ani no- pi peri di n- I-yI Ifodé’ benzyl)-1H pyrimd

I ne- 2, 4-di one;
(i) admixing 6-chloro-1H-pyrimidine-2,4-dione with an aryl halide of the

CN
@1/ Hal

where Hal is Br, Cl, or I, under condition sufficient to produce a

comprising:

formula

compound of the formula
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6-[3

(R) - Am no-pi peridin-1-yl]-1-(2-brono-5-fl uoro-benzyl) -
wW@200809888t | Hoyri m di ne- 2, 4-dione; 6-[3 PCT/US2004/042209

(R) - Am no- pi peridin-1|-yl ] -1-(2-chl oro-5-fl uoro-benzyl)

-3-nmet hyl -1 Hpyri m di ne- 2, 4-dione; 6-[3

(R) Am n g@llﬁﬁtin‘é'tﬂe above product with amethyl halide under conditions

yl]-1- chl or 0- 4-fl uor o- benzyl ) - 3- met hyl -

1 prrfﬁmemu tndorn? a ¢opomet @-thagformula

(R - Am no- pi peridin-1-yl]-I5(2-bromo-benzyl)-3-nethyl -

| H pyrimdine-2,4- dione;

2-{6-[ 3(R) - Am no- pi peri di w}\af 3- (3-cyano- benzyl) - 2,

4- di oxo- 3, 4- di hydr o- 2Hpyr /(kn-

| -yl met hyl }-benzonitri |@; 0

2-{6-[ 3(R) - Am no- pi per i el -yl]-3-(2-cyano-benzyl)-2,
4- di oxo- 3, 4-di hydro-2 m di n-

1-yl net hyl } - benzonitri CN .

2-{6-[3(R) - Am no- pi perldln l-yl]- 3 (4 cyano- benzyl ) - 2,
4- di oxo- Giifesideysingthztbyve piodiet-with a compound of the formula
1-yl met hyl }-benzonitrile;

2-{6-[ 3(R) - Am no- p| peridinyt>yl]-2, 4-di oxo- 3- (4-pyrazo
| -1-yl-benzyl)-3,4- dihy 2kkyir i m di n- 1-yl net hyl
}-benzonitrile; NH

2-{6-[ 3(R) - Am no- pi peridi n<l -yl ]-2, 4-di oxo-3-(3-pyrrol

-1 -yl -benzyl) -3, 4-di hydro- 2H pyrim din- 1-yl et hyl
}-benzonitrile; 6-[3
141.R) ThAeprucei fpepnodua:mg aylytimddig-Riangad §-lbiom 144, fuzhes cdinpxising the

-36dhydro ri mdin-
forgpai)plprg Iafldtqzﬁ‘figé’i‘é ~3-carbonitrile ;

3-{4-[3(R) - Am no- pi peridin-1-yl]-3-(2-cyano-benzyl)-2,
6- di oxo- 3, 6-di hydro-2Hpyri mdin- 1 -yl nethyl}-benzoic
14&ci Thaptdegss c<Ilaim 147, vhefdi Re-atin aviskigpnpsitislthre-benzoate salt.
1-yl]-3-(2-cyano- benzyl) -2, 6-di oxo-3
, 6-di hydro-2Hpyrim din- 1 -ylnethyl}-benzoic acid; and

14@ [ %’fmgi)ro Jf% ;gfnbr o'nvgl'légm the $yr1mld1n ~dione is selected from the group

0- benzyl') -
coﬂsﬂrﬁmgrotfm di ne- 2, 4-di one. 151 The process of claim
%ngdgﬁj@elégonz Elhd?ox%yg 4%19%?0% (—)Igly%nlu%hrp Somet yb —begzonitrile;
2-(6-Chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-
benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl } -
benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)- 1H-pyrimidine-2,4-dione;
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stereoi sonmers. 152. The process of claim 128, wherein

the pyrim din-dione conprises a single stereoi soner.
waz®s/ogs3gpnpound according to any one of cl ai nBCT/US04/042209

for use as a nedi canent. 154. Use of a conpound

according to any one of clainms 1-100 in the

Mangf AGMES. perid B fRhzy N JrintdideER4 ] 55.
e o e 100

i n G- AmEnodpisridire 1-oi]- b (2rbdines ffhiord-benzyh e metiyl-4 H-pyrimidine-
di sease st;adge for which DPP-1V possess activity that

cont ri but-8<1988: t he pat hol ogy and/ or synpt onol ogy of

the@ﬁi@?@?&ﬁﬁeﬁdﬁfm- 1-(éJéﬁoE%s%%%@&%ﬁ-ﬁﬁféﬂfyﬂimgp}trﬁnjdine-

any al ns %-1 O'int manuf act ure of a

nmedi cgrreml-cﬁmmtreati ng cancer. 157. Use of a conpound
according to_ any. . one of clains 1-100. in g
maner 3réming-niperidind itk ks pilopst- W&P?%I)%B@thyl'&ﬁ'PYﬂfmdme'
type Il diapstes. 158. Use of a conpound according to

any one of clar’nms 1-100 in the manufacture of a

e dé-gammninofpiperidiwatyl R i-(2bt@norbemsy el -swilg 1 $-pyrboidingsa4-

of a compound according to any one of clains 1-100 in

t he manu®i®B®ure of a nmedi cament for treating a

congli;t.i-qn_ch ri.zed, by .+ hade a CHflr € s Jine1-
mond L aoP GRS BRI S P ER R BAER  URIREYiT Gy Ainidiy 1

of a co W}%@ﬁ)j@ﬁtﬁg_z@@);any one of clains 1-100 in

the nanutacture of a nedicament for treating HV o

i fm‘ é;{m[aﬁt)—AmmO—wealoﬂ~yé]-%@mﬂmlrﬁ&-émm%-d@lﬂl@%ﬂg?mﬁédm-1-
of clains 1-1 in the manufacture of a medi canent for
treati ngy]érletf@ﬂg'lbf’?%ﬂ’int&lkar acterized by inmunodefici ency

SY Py QB-A mino-ethylamino)-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-y1]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2-[6-(3-Amino-piperidin-1-yl)-3-(1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-3,4~
dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3-Amino-piperidin-1-yl]-2,4-dioxo-3-(3-pyzrol-1-yl-benzyl)-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;
3-{4-[3-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;
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3-{4-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid;

2-{6-[3(R)-Amino-piperidin-1-yl]-5-chloro-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;

6-[3 (R)-Amino-piperidin-1-ylJ-1-(2,5-di-chloro-benzyl)-3-methyl-1H-pyrimidine-
2.,4-dione;

6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;

(R)-2~((6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)methyl)-4-fluorobenzonitrile; and

6-[3-Amino-piperidin-1-y1]-1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-pyrimidine-2,4-

dione.

150. The process of claim 128, wherein the pyrimidin-dione is selected from the group
consisting of:
2-{6-[3(R)-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-5-chloro-3-methyl-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-iodo-benzyl)-1H-pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yl]-1-(2-chloro-5-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
6-[3 (R)-Amino-piperidin-1-yi]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
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6-[3 (R)-Amino-piperidin-1-yl]-1-(2-bromo-benzyl)-3-methyl-1H-pyrimidine-2,4-
dione;
2-{6-[3(R)-Amino-piperidin-1-y1]-3-(3-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl}-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-y1]-3-(4-cyano-benzyl)-2,4-dioxo-3,4-dihydro-2H-
pyrimidin-1-ylmethyl }-benzonitrile;
2~{6-[3(R)-Amino—piperidin-1—yl]-2,4—dioxo—3-(4—pyrazol-1-y1—benzyl)-3 A4-
dihydro-2H-pyrimidin-1-ylmethyl }-benzonitrile;
2—{6—[3(R)-Amino—piperidin—1-y1]—2,4-dioxo-3-(3-pyrrol—1—y1—benzy1)-3,4—dihydro-
2H-pyrimidin-1-ylmethyl }-benzonitrile;
6-[3 (R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl]-thiophene-3-carbonitrile;
3-{4-[3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;
3-{4- [3(R)-Amino-piperidin-1-yl]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid; and
6-[3(R)-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-pyrimidine-
2.,4-dione.

151.  The process of claim 128, wherein the pyrimidin-dione is present in a mixture of

stereoisomers.

152. The process of claim 128, wherein the pyrimidin-dione comprises a single

stereoisomer.

153. A compound according to any one of claims 1-100 for use as a medicament.

154. Use of a compound according to any one of claims 1-100 in the manufacture ofa

medicament for inhibiting DPP-IV.
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155. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating a disease state for which DPP-IV possess activity that contributes

to the pathology and/or symptomology of the disease state.

156. Use of a compound according to any one of claims 1-100 in the manufacture of a

medicament for treating cancer.

157. Use of a compound according to any one of claims 1-100 in the manufacture of a

medicament for treating type I or type II diabetes.

158. Use of a compound according to any one of claims 1-100 in the manufacture of a

medicament for treating autoimmune disorders.
159. Use of a compound according to any one of claims 1-100 in the manufacture of a
medicament for treating a condition characterized by inadequate lymphocyte or

hemapoietic cell activation or concentration.

160. Use of a compound according to any one of claims 1-100 in the manufacture of a

medicament for treating HIV infection.

161. Use of a compound according to any one of claims 1-100 in the manufacture of a

medicament for treating a condition characterized by immunodeficiency symptoms.
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