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body fluids. DPP-IV is also expressed on circulating T-lymphocytes and has been shown
to be synonymoeus 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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[0006] GP-1(7-36) is a 29 am no-acid peptide derived
by post-transl ational processing of proglucagon in
the small intestine. G.P-1(7-36) has nultiple actions
in vivo including the stinulation of insulin
secretion, inhibition of glucagon secretion, the
pronntion of satiety, and the slow ng of gastric
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2 suppression of antibody production induced by inmune
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| ynphocyte activation may also be attributed, in
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oD AGLIFY e el bk ohatle tibdther. et al., Clin.
oo il Bl AR TR PRSI chafl DO ot .
Ex'fb?lnﬁﬂirﬁ,h |b199m,raso m&ni Tge trdrl]dnef DPRF:éT fin regulgting T hgnﬁwgsw agtﬁ!m

as been reported, - .S,
Y ahe0 AP Gt Pt s e oy i e gp gt
phl\@gﬂhld s ciri SO mlltiters(Ohabs ettieite Nianddguy enssitdy disrupt the
zal eyrat, J: P., Callebaut, C.,,Krgtgpsit, B. T-cell

CB#5BRE Y association GCDAB oot he 83 infqatal pomporient of B, T
. CD,. 26+ n 7 - EdenGal $b1QRE péethhtion and
SIW%PRP% 5 %{%aggﬁé%e?@{elﬁ%étep\ﬂ%? D 26. Abgf ract
inRcidityaft HIVe] 24 HIN-2 tviruies imGBan Treeds (Wekslmise M uiguyen; C,

1996)". _ Addi tj onal _1V_has. . , ]

vasobit - SR o BB HES0 L M oy

iugaﬁ&!?@f EBRER%5: Rt (D sebdiR by hpomakeyclobeptidi¢ inhibiter of the DPP-IV
C

rence, 193, 26 466). ADA deficiency causes sever
activitpbi G Z6nhhsicagoR i pbie 34 SRR @ ABETEaCT Bt N YREREINE 15%)-

o O L8 ¥R v
(AP APBPhE YRy dfT-cetle (Kimdokmin obalp Srieaesad? 26460). AD
dgi%/ctiéql% ggxséﬁe %gﬁarg tecm?lﬁgvgé %ﬁ%{:{i&é{ﬁ%ﬁg&.{y@&ﬁ% ih hEALAE Mthis

r €] €cti on;

Agiﬁ.@ﬂ Ry ;ﬁ?ay% Yelled® theWbdiRsptmsiology bOSEID. It follows that
|sease,ﬁr§rruaf?‘|5p e 1g‘?l‘dzlr_osies andlﬁrheu 1toi _artggﬂi thﬁ'ressant
irhitsltorshef DRREV mew be gsefil iDgunpsippypsapts ﬂfa‘é}’tfg%'b%‘e SRHPT
that_ | yng endot hel i al . DRP- ' Erefeetém Autoi e
dﬁ;@%e@Dﬂ@%@B@enf Bﬁadgoﬁgtogtge% ‘ébtu:}{é. ?xjééﬁ fransflan j'ﬂ:@ﬁcbrﬁ oimmun

t breast and prostate ..
kRl BRARs Gflatsndoro boweintiseRSe, Multiple scirosis and rgyrpatoid arthritis;
BioL, 1993, 121, 1423). DPP-1V is known to bind to
ahd thedreaeranhobAP3one netastatic tumor cells are known

ar a%R ddtaneatDPP-D ist dneidbesion molecule for
[élﬂpﬁacé%a%’g%%ﬁsp DPg!&l?/mg%ﬁhi_ bitors may be scef Lil 35 o1l Biol.
Bttt me bt anbprosielssassinoma celly JRXABIE, Tt dhdf Cetl. Biok,

@Bg’dﬁﬁ’[ ft@gi i]bf%—;[g E%%ns 2{1\(}8 %21% stbo ﬁgﬂﬁxect{n%ﬁ@})mﬁinﬁfastaﬁv @lrsor

een found in human
cégé fre khbPA R)bclaﬂﬁtlarge hinSurfts e fityedectim s theirtshrfasee Potest BPP-IV
r t

eumatoid arthritis (RA) and lichen_p Bavunang
iFhibiters maly be JScf@eZ}SICl_FUQSF\Q}_E went mefagigses °fsﬂf95%§'§’}é i
R-Egs raé‘@{nggt%-lw%inhl bitors may be useful as agents

e ermat ol 0gi cal di seases such as oriasis,and
l0DL0]eN High fevels of PPBIY] expregtiomive wsa deenfopyd g ki
found in tjssue, honogenat.es_f LRSS (RiAh Rnd BeHRn Planus
fihraklasgcall Pﬁ?%lg%‘yﬁ%ﬁs&n?%&ﬁ?%ﬁ“g‘?% SONES. (N'IAR ese are oo
Ba954RAL B, dail yaskioreRng) 1992, 151, 378). Therefore, DPP-1V 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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I mportant for the enhancenent of sperm forward
motility (Vanhoof, G, et al., Eur. J. din. 3 Chem
Ain. Biochem, 1992, 30, 333). DPP-1V inhibitors may
al so act to suppress sperm notility and therefore act
as a male contraceptive agent. Conversely, DPP-1V
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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




the duration of REM sl eep epi sodes, Neuropeptides, 31,
41, 1997). Thus DPP-1V 4 inhibitors may al so be useful
agents for the regulation or nornmalization of
neurol ogi cal disorders. [0016] Several conpounds have
been shown to inhibit DPP-1V. Nonethel ess, a need
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provi des conmposi tions, articles of
manuf acture and kits conpri si ng these conmpounds.
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[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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packagi ng material may conprise a container for

housi ng the conposition. The kit nmay 5 al so optionally

conpri se additional conmponents, such as syringes for

adm ni stration of the conposition. The kit may

conprise the conposition in single or nultiple dose
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manut acture are used to inhibit DPP-1V.
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onpri ses ontactlng DPP-1V w th o)
027y di ginbthert ¢rabgslimensg prodsug of pa?lmpo d%@ﬁom’ shn P t? a subject
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corn]lprTsTs E:)étac?lzg ]Z;P\ll’-IIVant{] compound according to the present invention.

[0029] In another embodiment, a method of inhibiting DPP-IV is provided that

_4

comprises causing a compound according to the present invention tc be present in a
subject in order to inhibit DPP-1V 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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[0030] In another enbodi nent, a method of inhibiting
DPP-1V is provided that conprises admnistering a
first conpound to a subject that is converted in vivo
to a second 6 conpound wherein the second conpound
inhibits DPP-1V in vivo. It is noted that the
conpounds of the present invention may be the first or

SRR N g5 D1 oty s s

canhpnmds bémerpgssanmmqm thapbe e diryigr gqgongr -~ es
T, s e B i

Qﬁlﬁ&t&&?gsa EMpoRal hét@rdngRlthe %vbseht mner&i‘ohe ctive anount
a conpound according to t e

[DORR3 ] T b embpaiEB dimethed o i RGN R Brgrided tha
| | afine to th

c%%wsp%rcghfaétg{lﬁaa; (Ilegtrkg'rﬂ?%rﬁeffé@ﬁw eﬁ‘gﬁoggf?feﬁdﬂ%ﬁoqﬁﬂj adddfting to the

préefgipesntional | y effective amobunt of a conpound

according to r esent |nve ti
l@%’ﬂd. A S
h?ﬁsés%drﬂiﬁ@t\éﬁng 15 diR s thedphyicalBReffadtiveoamount of a
s known to be treated by DPP-1V inhibitors,
mﬂﬂﬂmkamgrmmrﬁh%weﬁﬂnh@v@@@he patient a
@B@ " d| tl C | l%‘ébeg.pfe%' L R Ql; ?ccﬁm%‘ﬂ patient which is

eaent S nvent i on. 0035] I n _anot her
BiHRAdH B8 &iemaeedmajtmmw,mrmm isleubvioto hggmntgd By D5FpYUehibitors,

according to the present i ventl .0 d
eI RE A iR HHRE LR SR R e i d of o compoun
ggcgl\r@%etﬁﬂ%g EcehinGthtics. known to be nediated by DPP-1V,

or 17ch 1

nown to be treated b DPP-IVlnh|b|t8 din
[(masm nnmnamenmmgnmmwhod isprovadaddar ysing cRARPIRD perording

ating, a disease S§ @eIRetment of
¢ DrepsRt IYSRURIRO F(If%?c% ot'%rﬁlg pat hoggtgyrg%d/ or
2145RE R viadh Riknoth fo b8 meaiaed by BPB-IV; brwhich [sdaown to be treated
conprisin causing a conpound according to the
PYEi’ErWlﬂglh#‘éﬁﬁtl on to be present in a subject in a

i@?@p e %{ ¥mﬁ in‘i&% th ¥ ﬁleﬁ‘lﬁﬁ Wrmfn@éd foh &esdir@aahsease state for

anot er enmbodi nent, a_net hod tomology of
hihi DRIV posstssesddtingy a:am@g—@gges 40 the pathglogy \ﬁm/g}]symp omology

DPP- | V t
R
iRRnfiG] R FRERiH &Isﬁmecta:d mhera@emrcamgefﬁccnw gmows fgrddisease

to a subject that is converted in vivo to a second
stbpound such that the second conpound is present in

t[ﬁ@uj iﬂa%go'i%c{ Fzﬁ &F:e PRSHIHA3d pryvidkd RS tleMingandisuate dtate for

I's noted that the ! ¢
which DPP-IV possesses activity that contributes to the pathology and/or symptomology o

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
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conmpounds of the present invention may be the first or
second conpounds. [0038] In another enbodi nent, a
nmethod is provided for treating a disease state for
whi ch DPP- 1V possesses activity that contributes to
the pathol ogy and/or synptonology of 7 the disease
state, the nethod conprising: adm nistering a conpound
a 3, dofhpoursdizicedlingto die

e s g eol =
rdsbmlﬁmudm woal subjeet suel that e anmpsmndﬁwre% t %@gaeé’tm a
Sstate h enbo a nmethod is
%?R?W?Pgéi & t;"f‘laﬂlg t%trgl ggF?Seg{rao iferative disease
@9@ SHBRek ShBSUitneRE h inbehodes provided for sreatingroneliproliferative
ac

Ing to the present invention in .conbinati
dxmmtaamcmns:qgrtmw@@s i as@mun%?g? '115 gt nvention

are treate ‘ivli%?éiﬁﬂﬂl Bk ﬁretﬁ:itedwuh the
in GorRBINALO r’i‘?ﬁ&éxﬂl onﬁlﬁﬁ ore, the Same Li me, and/or. ..
copb@iid 4daerdingab kir mesent mwltlenl befioren at the same tirme, and/or after the
anti-proliferative a

f .
ceflg pgitreaied gﬁthttﬁxpeq,néxpg}‘ ﬂt%ra(tva rgge%: fgﬁiﬁ& HAfiF b bAsbination therapy

at treatnent of

It %rh%te%gcﬁéi‘tﬁe%feﬁf & o’?z@ Q4R befiose dnefier iseefetred tmeheeem agspquential
sequenti a

therapy, even if the
thewelpy, Vet i tedgtwy anem&qo admgnigtered &gg@;%{ ﬁ.g{s n9 at tombination

t her ap i.ntend BidtcfdREGTe OF ﬁ'ter each other
‘g‘f’%‘%él OB%Waﬁ'gle%fggcg tagé adgglch ot her sequent al

(s hﬁﬂ)ﬂ)era?@) wewell aswirethe ageatscageadnging therage dme

the sane tinme. [O

[0%01 r eExageplonpt éﬂiﬁi‘ﬁ‘?? 8??&?%?1&%1’ co) npoun?ﬁéﬁg)ﬁmbodmy and
c?rﬁ]gﬁq\:ﬁ%élg h(%ﬁfdﬁ% %ﬁ&rﬁ RrvbitRnRicsdnbutianyen limjted to conditions

I ted t di t
nﬁﬂlaaa%yDPPk;I\h maamoldam flhgemia@@qgggpuréﬁ%; Ke ngldllq%E%F gleﬁﬂ‘u:,
t
Qzlﬁ e es sj é:fliﬁlpuc < sgzl‘&%ﬁé ©lefdnek (]G’Ilj adinditions 0

ol erance

GT)
nﬁg Reliateh@ing p stma lgniﬁeser(me)t astabolip mi@m&dﬁﬁ@?ﬂ!ﬁe e@@ﬁkel rpgglation,
ta

bol i c aC| d03| s, ket SI s appet ref O Biseases such as
obbpity} IyMUNoRRPFRFSANET? g%&ﬁ“‘ aI<l|81ﬁlfe%re ease

infl 1@ 'séi&%ﬁ@&n&ﬁéﬁmamd drthitisHSe Fapcers
1%&%:3@0&3&’3@%&5 plﬁ% scl er03| s and rheum? @‘Fi‘m 9
(Bfevéiitiohios mebiSs, ﬁoaml;de braspteapd RFQSEAE HONELR e8)»

or exanpl e, breast Itfe {rﬂbntbﬁfemalcmfertlhty,
depmyslpgical fuseases Sf gn {Sgégglgi u%ﬁgasapsorl asi s and

dsteb s19|:ﬁ‘d]é1§onutab@ﬁbﬂﬁﬂd nefolbginalldisordetser ti | i ty, '

[&S];iﬂr gg{g?ogseg @nnr_aplgaem&g %r ﬁ%\g Iv%%rx?bggglp g;wtﬁét(%% 191@ ent mver;tmn is

abo aeBibleiionigs foom ‘Iesg salts) an
é?%tg gg? gﬁ;g?éqﬁlﬁ%ﬁaﬂﬁﬁcehﬂ@aﬂ? a6¢eptableli 5

nconpass al ar maceutl cal.l
écﬂ)ﬂ*ééf(élgt pydised)@f the, cosru:bu weardlessify ¥§1g:fxdo L% fins and

9[] Sﬁie?sggﬁsqpsflﬁg gﬁgp% gso‘y#glftggvn i B 5% tS Hhphhtdcestitahagents

are speci |ed S|nce it is
iﬁea!n'l %&’8} sbRvattf €ord. it is@lsddoteditlsdt enlemmiéﬁtstwhemstry is

agen In an 1onized or solvated form
setifitd heitatiombEs eorapqyad i ilpdad 18 F%‘i“’é‘??é‘ﬁseﬂf %c{sgibﬁ] sfeteoisomers
(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
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specified, recitation of a conmpound is intended to
enconpass all possible stereoisoners (e.g.,
enantioners or diastereoners dependi ng on the numnber
of chiral centers), independent of whether the
conmpound i s present as an individual isomer or a
m xture of isoners. Further, unless otherw se
en%f)ﬁgasfs 'afi os 'tf‘lé bds St einOoRths AndC@RBRRAI With tepindnd etk didimS, the
encobnpass a possi bl e resonance fornms and tautoners.
\aiihtae Preagrpotind comprising thé Fremulal is inteadrgiie gRcomRIRs, b Agmpound and

ol ¢ fospat
LSRR el LS UPA PR b s
all ﬁs@ﬁleﬁ@ﬁbﬂ@e\f@fﬁmda&dtoxﬂm shlebseothdraise opevifivally spegifitd in the
a

| possible resonance fornms and tautoners unless
patieldaglai®. specifically specified in the particul ar

3 m bofed! d}ﬁf £ helaiAlini RERd Whith af@tered in
[@ﬁgo bIéEsa ﬁ]ﬁ%]ringtegrtgﬁi)ﬁ“ néd?ggal te?red in _vivo, and
vie anlieecame anpowouhdescaroigri thepreskrt ipyeationt TheaAsigns wethods of
The vari ous ods of . usi.ng th s witagy dru
BRE GS APRAER! B Pire B oG R HARestt e prodre

dﬂgﬁpf i Q¥ecﬂ?édi, Mein¥orhpass BRGidittratibn oba prdpgdbatihennverted in vivo
adm™ni s

rati on of a prodr that _is convert.ed ipn.Vi
td DcEmpAny ocaverliag @dh@gwgeni 'tusl%ﬁﬂiémp Tuisalsp n\f@/"ﬁeg}??FédP?.‘ﬁ/‘lf%/I’?P°“nds
e % | 18 i -PY esbht
of g B PR YeR{ion B8 pf Blicrd A YIRS hibRlag TIFE. 1Y SEbs may
HIRReIvYs Bptotifugs foragothéritompetinde Supk pradaies @fjanothsy compound may

anot her conpound, Such,. prod f :sapnpound

onpy ngy e YRt naeaRU LSS LSRRI JEEE Bon

inhibitory activity. BRI EF DESCRI PTI ON OF THE FlI GURE

BRCDESCRIPEION OF Bl ri bbon di agram overvi ew
€ structure of DPP-1V, highlighting the

nd fratE P4 riShRrE@4ian obertiew qfitiut stiunture of DPP-IV,
[@?NI ﬁ%{%i El%,‘%044] 1‘LlJnI ess otherwi se stated, the

Highligbtmgtye seqondary siurtyrpl aleraentyAdhs P on and  cl ai ns
shall have the follow ng neani ngs for the purposes of
DEFENJAOONS at i on. [0045] "Alicyclic" nmeans a noiety
conprising a non-aromatic ring structure. Aic

§ yclic
100443t | dinles piteewisastatedt theifoblowpg teTms q59d WE%?R?F‘;P@&O“ and
with one t nor e_douh i cafion.
Sl B e PR e oy e Ry o @S Bgplcacion.
@ﬁﬁﬁr 0atAPBCIRY Glta@Sa Mblefya@eiprising ayngearcamaicsmgstmcturph dlicyclic

I'trogen atonms can be optionall at ernerj.ze .
msictieomal bewtrsied oxpA#ally URBTSHR 31 SO B ﬁ%qf §5“bl° or triple

s 28 byl RtHeRSort16d sUdE as fitrbgen,
35" ABEvou ARIRICE Fual blsB bpfRAfaly CorlpHigitionfoukdins sad ps Fu0Een

. ngs sugh
@&/gény adplfonyThe mitrogenhatonsran be pptiels ﬂaﬁ@,ﬂenzeg or oxidized and the
cycl opent enge, cycl opent.adj ene e b
S BEs e o¢ SEAAPBNE AR I o A roleties izl but ar

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 ators and may be saturated or partially unsaturated

with one, two or more double or triple bonds.
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cycl ohept ene, cycl ohept adi ene, cycl ooct ane,

cycl ooctene, and cycl ooct adi ene. [0046] "Ali phatic"
nmeans a noi ety characterized by a strai ght or branched
chain arrangenment of constituent carbon atons and may
be saturated or partially unsaturated mﬁth one, two
or nore double or triple bonds. 9 [0047] "Al kenyl™

of 8" SRl PordcbRfd by TR Hiesls 1 LALAIY bRBoREARIRMSS

aving a ch aln of
ahpladti@cmu:aetl Gasing av.hamg oﬁ¢aﬂbcmas¢msalmaarmm figast @Gﬁautﬂgbmtween

AP GEPPY ST CHAURBY e Gy nAI e BBy oo X o
m&@a&P &%eshﬁ%of darﬂo%tcﬁﬁsah he dhatn. FoaeRingple, C3.5alkahy emq]nldes

I nc | kenyl s that have a chain of between 2 and
aueengmmmmveqﬂ@nequem'qe@%wndﬁ@aqbgn%n oxygen noi ety

o112 s BB sl s o

alBKYSrbilpd (o€ the, priseftdfitentidn kanl be dpapnﬂblesnb%lﬂutbi‘ itself
means a stral ght or. brapched, satuyrat
[W@at diddiedy repmsggpﬂa}” @e&&ﬁa&%ﬁt Stf?a\éht Hbglgn&[] satur?ted or

?ﬁ el PRl &chMrt dF c@?b)éﬂﬁfbn(sﬁqﬂmnally with oxygen (See
xaa y I?dmr nltrogen at o@uq; "am noal ky lagc? 1 and
dxammemmﬁmmram (Bewtasnin r)wywesﬁéhe casbop aigsy | Cxgliyl an
typically used wh re Y. b atéths in th
Culrahins Py o ferd XA Y plfdehs S8 e of AR it i the

chaf! M%imﬁbﬂéym mmnnchmesaayls tai havefa dbeinveg éﬁtwerah ands6
carbons (e met'hyl . et hyl

e85 wibbiegvL, Bapbiepropst BROLBY o BB m-*r‘%;? N
aéylptpgaﬁn%@l 156@% ‘f:?a?i{elnyllleﬁfeﬁﬂ?/B—but%njﬂuz-mcyﬂy;lallyl ethyny

P e T
Wt

\ d
LD 2o Eer xp{eﬁ?ﬂlﬁ@iﬁé@sg SFalgﬂs‘i%’tbp%l?ﬁ , g%ﬂ%{gd or unsaturate

a%fai nPfadiéAbivit Tgﬂ.ﬁ@ﬁimﬂiﬁr bbktams indiéated grvehep a6 Bioms are
V|ng the number o

imdieated meting atbend (etar(Es: Pt ize) 33@‘@ ddeg,rmmﬁ "bHaReAf O™
ﬂl}ﬁh s2-phedid y]hseﬂghmdethhykq)
llq'gﬂ f%ﬁ#ﬂﬂ%@t l)'/l}lé p‘lilltgﬁ1 2-1hi enyI t h urated
[Bosey " i dARyleiet, yleseindicatad otheredye, MjeaRpOiTal szlpr , satura
unI €SS | nd| cat ed ot her 1686 ically used
a5 auraigd, aliphatic, fivglentsp lﬂ‘ﬁs ®0r glaﬁ& F %Ik?’ e typ y
v?ﬂ kea?fl ¥ ﬁ@cgﬁlﬂ\ll\% ﬁfn‘ti%( Kﬂéagfv\i} atotls @thé(clahhk yifoa n@arggrl@, Cis
yprcally use ere X an the. n R
atleyldmprinclodgasnsthylened-Cral: pthylest @%ﬁﬁﬁ? ‘“’a“'ﬂ‘KPHPFEH?% et
| méﬂnc' 3 {ehy |- SPECH=CHREHR; ) .
(;ﬁ{é%%@% '%“te“?t et $ Sﬁgt hyl ene
St )(-WM(M%TW o
nethyltetra r

(e Gkt EES@X%EE and the like).
[0051] “Alkylidene” means a stralght 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 (=CHp), ethylidene (=CHCHa,),
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[0051] "Al kylidene" neans a straight or branched
saturated or unsaturated, aliphatic radical connected
to the parent nol ecule by a double bond. Cx al kyli dene
and Cx-r alkylidene are typically used where X and Y
i ndi cate the nunber of carbon atons in the chain. For
exanpl e, Cl.6 al kylidene includes nethyl ene (=CH2),
i iHdRneC 1iend CLMORAH,H QlFideRE(LLIB)H=CHy), and
isdpr pylfi%gnegc(@még—is)? al |yl idene (=CH CH=CH2), and
the hike)l i ke). [0052] "Al kynyl" represented by itself
ns ,a.straight o ran Ehhdhalks
(P < ARV Repricefi B R s SABAEAY @ofchelbBRFILE

alpRgic rhdipdl @abiap d chelh \ve eabordlpras havingal ldssronettipis bogkbetween
allrynyl and Cx,y alk

s L st o6 v
in?i%%{: ﬂhe dotfbef ot &Eseﬁ {6 SN [Fok BLAIE T, s @lkiguilhcludes

ave a chain o tween 2 and 6 carbons. [0053]
alkyhylsithét haenmshain of hetvoepa? andibeasbontivi ng two furt her

tit t,s wh . hydr. . '
(OR¥H1S ARG o s g o g S G SO where o
hyfi‘iﬁ? g or SdrBPomNe hteRBed it nitrdfdaHFor extdfrles y&presentative amino

.3-al kyl, -N(Cl1.3-al kyl.)2_ an h i k Unl,ess,.

tonpN i einder Nt PH N (GNP i e

nt.ai.nj ] i et is Qbia6 beho moieti
CHEH GuhR PR, B Rlebfads B the e o hiog Sy e
mafimdepratédteiderivaites therent e Syitabletprptecting BRYRS APUFTHYP moieties
. benzyl oxycarbonyl,. and .t he.l ik A noal kyl "
inchide acetyl: %WM?’&’ﬁ%rb%?’i q?‘%ﬂ’l%%%g?llyg%g é]gF lﬁg‘ér e one or
[(f(ﬂgﬁf) SARFohikyE ks adMRYI P& defitiédegbone, texcape whereome or more

- are

positi oned between _carbon ato

. : . f th ‘ ¢
saistitplod cE onubRISIopen Eioms SN -4 e REIRGAS et gaipg gioms ©
tq%g?l'gﬁ'-nfé’rﬁgnéfgﬁieg%b@ odict Befe R to & B4R BSmphOietwedn 2 and 6

osit1 oned between the carbon
b 6kFand o6 bbhoreAtirogen atdnmiositienedhetesen, thaeasbon AeRs-

manmal s (e.g., dogs, cats abbits I ;

(W0RSLp, "Amat hgfdiutaspon-hFRR limmaEs B, Sged A Fbbis,

c&ﬁ?,‘ﬂ&%@&%ﬁ&% odls, switle! 8r, addd the 1ikb)Paridi oa)marfuRdis €4.g., birds, and
omati1c” ns a noi ety wherein the constituent

tint Il make up an unsaturated ring system all atons

' he,ring. .system are. el tpthn
thffber "SrompeEL il Safe POANR e thag R ArohS mak P
vnkddetai®B YinB Gyéiéiﬁfbilltdgc&hs inhtke ﬁﬁgwsgz;@m sp a.gbntbmdﬁnééh@otewl
atons or may include carbon and non:car

e o glons{ A 0 g1 A0 TSR S € 1 o g soms
age?%x}nig{Yﬁ{)hFath\}ﬁ g% ﬁ‘]fﬁi §1Ehldé cxBesX SidnoRakiboniabgns (See Heteroaryl).

I'C or sed with one_ or, rmrerinsf,orn%an.
[605Wat i"Aryl? mgamsseotsicyclic or polypyclip Fing assembly wherein each ring 1s

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, §), 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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nore ring atons 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 nunber of atonms in the

ring. [0058] "Bicycloalkyl" neans a saturated or

partially unsaturated fused bicyclic or bridged

pol ycyclic ring assenbly. 11 [0059] "Bicycloaryl™

ns .. bi wl | hg: I Wheteibhiee ringsgse Huked by a

wﬁ?ﬁkedgbc déx&isinr%gpéeyglogg g@faﬁsse\eﬂ}%gnd at Ie&i’g{s .one O];:i C
sifideboridrtg Sused amt atdéasgorichd tresingrbpmprising g ARPRLLY iggromatc. Lx

bl cycl oaryl anpd .Cx bi cycl.oar v YR ber of
biowoAEr R e PRORETTLEE S oy X 8 Bliclte WEAshmber o
ca% G Je&ﬁé’ﬁ'd[léstgg%cﬂe iR 86RRblY Addirdityatathedae thealngd t o

e ring.

"Bridging ring" as used herei :
(00602 riBvgEiging 8 woR B TBRE o REE A RPRged fombetite
conmpound havi n o] ' t e thatQre ¢ongmon to
foé'{“(?rf'é’mcpﬂ‘é’?dalgrv cag)ﬁ%ﬁg%d C%g(é)t%l&r%itﬁggn g?e not . di rect|
bR YAEs i@ n6Rfifech bend tiNemhetiek.uNPI-CXBNAYRA*EIPISS OF BRRBH"

compounds _havi ng, a bri.dgi ng ri [ or neol ,
coropdyadnbgying ey JP&HFWE%B?"%"Z‘.‘ ’ﬁg&%ﬁ%g End hta h ;ﬁéi ke
' fhellike. Dhe ¥EbIE ringssdfahe Maycligisydem may
og'gjﬁ%'?lfoggg'g&egﬂfg%%ﬁsé [ 0061] " Carbanoyl" means the
compiigedeter@Bn®. NRaRb where Ra and Rb are each

i ndependent |y fwo further s ' a8d &, each
LY ogeaafg?m@r% Sgﬁleoljr%wg{cgl 9??2%%??%3% nit rarg e

iﬁ&g&%ﬂenﬁWoWﬁmlseﬁsﬁmmswme a Iysirogsn oF saberateR 1t 4 B to the
atons. [0063] "Carbocyclic ketone derivative" neans a
nitegencycl i c derivative wherein the ring contains a

- Q| Q e Mline ofaftntaens: adi cal - CO-.

[P&%]s ng%écxckea%%hseaggér%gﬁyl gradi cal @‘{ be ﬁfu&;ﬁé}&‘lﬁthering
ti tegamdoplit ketane/darivetive” neans b sarpRqy derVguYe Vs

di fferent carbonyl groups including acids, acid

qontainseis COn MRy des, “ani des, esters, and ket ones

(oRER°] “CRIREX HiafRE0 padidab-QRdTkiahole IR the carbpayl pslice) may be
at’ conpounds of the invention contakni % g
et sbsinsd i ey oF BYSURERE BT DeL R
L ]d)]fig\e. i gm| [ &t iBnaR) Sé}iiyd'bss, a2, (esfets! el kaitdries.a
B ﬂcﬁ@ a{j’rdgl%%‘_ié)ss%1| table protecting groups f o% £ the invention
RIBGEP*"Catg! resui nctadiel 620z s 44 B oipouRts P the
I eI MRS Rt bfifdtivedilerebf) 96.( Where the
cajehingeRpPRy PERHS AT ORI DED L oot s o
BRaeh & dubstifiea it @ pidtectingRpapy Shitablo protasting Exoyps fo5 cEPORY
FY85ged pol ycyclic ring assenbly. Cx cycloal kyl and
@oigties include benzyl, ters-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, Forex ample, Cs.10 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-1-1, and the like.
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cycl oal kyl are typically used where X and Y indicate
t he nunber of carbon atons in the ring assenbly. For
exanpl e, C3-1o cycl oal kyl includes cycl opropyl,

cycl obutyl, cyclopentyl, cyclohexyl, cyclohexenyl,

2, 5-cycl ohexadi enyl, bicyclo[2.2.2]octyl,

adanantan 1-yl, decahydronapht hyl, oxocycl ohexyl,

FOCY éne" Bl@hl%‘%)kﬁ%ﬂ&ﬁ%%hnated or partially unsaturated, monocyclic
OXObIC clo[2.2.1] hept-1-yl, and the |ike. 12 [006

of W@twhb king essembkye élﬁydoelkvlam@md G eicipelaiege are typic used
ar girﬁpéxf E% reglté.l fe Wc%%}ﬂg dés m(l?l{e 1&@ 2AfepibIy.C i ng

ene an oal kyl'ene are
[0069i C aI"biseassesi)ecmbﬁlyeinaiumchnyunmwmﬁmdtﬁw ofi emybeimabér part

S Hefets oy BAGRSR FRE kgt CHRE b B GRS fo.mecic
%tgﬁ{mg ﬁle?%gtap%]%eﬁqg aRl adthidl aachlu,dgae affecu o ichhierapy.

e caused by, or incident to,
[mn] cal“Fused ring? esrusndthgremireﬁemiy aaipgitha ¢ hondedyigranafiersng to

toir s b poung baipe o b e Hple LS ANom! BT comon to

erstoaringt hat is

1% ARsk 4o dRaay Beind tb RecH (ﬂherf Mok eaclosinp examplésaf commen fused
I cy cflc structure where the rin

tngemainceclecali ApbIBAlpSe SR BrEERG SO G AR, benzofuren

Oth EY3eind MEEBe sakirmgd, partially
i ARG, CHmOp AR Sl g RIS apso saumed, p
ﬁhﬂﬂamtchftﬁaﬁ;hcs mdmfwyclfc&rmmati@emaﬁcscﬂ'idﬁ]éﬁ Yikee

and the C oun d ring systenms may
198715+ ﬁi‘!‘édﬂeaﬂ%\ﬂ{% 2 ¢ mgﬁ?ﬂgﬂégg car bocycl i cs,
@az fOO dl-f@osnﬁfe@'méyl‘cﬁs aﬂh@él%@gfon[mt parsof mlatet oup, means

Hal o" rmeans fl uoro, oro
; sqb@mm by et o 1B hAlo LRtES s P are A P i
of hal 1,
8%%:“  BforyBisied, ﬂ‘cﬂéﬁcﬂﬁeﬁ“&°ﬂ@mﬂ°ﬂ*§‘uchﬂ% -

rﬁaléﬁkymd themﬂehte g hakpmusnmwdaial R Icnaudss RGBT
al k | udes hal oal k |
h%zm mlsgﬁy%u egﬁ%ﬁ 1 r?rgc yl g;%&gﬂ%fo%lﬂ?l &gﬁ&bethyl
g ]% bk |, Cﬁ@lll lcélidcth@HﬁI)hyl dl chi or omet hyl ,
it % trif i

uor onet uor omret hyl -trjfluoroeth
[6078] uorﬁaemuom" rferd 02 HIPFY tb%irl%nqt 310 o= A S‘gﬂt"ﬁ%ﬁ”&mﬂes
and the like et e a s@lfurat om
Phbgteroatops in uq?ag‘ggﬁé e gl m - Part ?.H% n;rsiyg?gr% &s of
Im;ﬁ] OatQEEroafdél Mgty ndludes @ mobty wWheretthaton bmvtha@gtéﬁ moiety is
oxygen, and sul fur. [0074% I—Ieteroate‘&ﬁ rcggi ﬁ%m_ NR- -N'*(O)-,
iatiadhad eﬁsnoéaﬁéﬁb@% yEXameRles qf haternalm RIS | e nol et

tia G b@@@;ﬁpl es of heteroatom
nél e?. 8&‘SSI éru E}{\Eﬁs epgh N (O)=

{6675) z- “Hmm’nmynloﬁkyl”sncfaus blﬁﬁqloag,m@ﬁs,dpg%qqltm ﬂtlg)g?gl]lcauon,
oSO U PRI TS whbAHEL AR KM hetchSunif ! FGkainple

hetero(Cy.1z)bicycloatkyl as used in this application includes, but is not limited to, 3-aza-

bicyclo[4.1.0hept-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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provi ded that one or nore of the atons within the ring
is a heteroatom For exanple

het er o( C9. 12) bi cycl oal kyl as used in this application
includes, but is not limted to, 3-aza-

bi cycl o[ 4. 1. 0] hept-3-yl, 2-aza-bicyclo[3. 1.0]hex-2-yl
, 3-aza-bicyclo[3.1. 0] hex-3-yl, and the l'ike. [0076]

[o§ te“vﬁ&gp Hﬁ%ﬁ%ﬂ&%@ﬁﬁ@{a SR or 3k Tt

catlon provi hat one or nore of the
whrdig atieasbene m :ttom ing h@tsroatsmaplﬂm:@m&bvl%m&%tmﬂpﬁﬁﬁ on.

Thlngtggggrz p;o%s g Pﬁ %ﬂ% qlha? hh azc 8 |Sﬁh§% Sa? Y %Etmnally

oxidiR, HeAbars] éo@%tdf ﬂﬁ@ﬁn@&tﬁ»ﬁdndlﬁ&b blﬂ:rm it Iilmred mrg tiadso derived
are carbon.

he nitrogen atons can be o
frayo furen, hwidazels, isethiazale isoxpgaly. oxadipol f‘caﬁazﬁ 3%%@“??}3’
y%%'f dlaf zole, &s&‘ﬁ{ey {)}{rﬂﬁ&? fdgfeh?ﬁ'rdlﬁ¥ QRak 18, 1,34-khiskBazole,

ved from furan,
triezolél ﬁiﬂabﬂazoles O‘E{&tmmjrlé also mnkdzs; [but is @Qhupaqcbqoebmychc or tricyclic

rings, égeg;pﬁ@ feﬁ o et gwq o c{j%[?gﬁvéggngﬁ?{&eﬁ;éﬁéeﬁﬂy selected from
thé Eémé cbﬁﬁlﬁﬂg%i 9& @ny} rikd, b @F@bAicAne] Séychetenyl ring, and another

roary al so’inc udes but 1s not_lim.t C&g&} Is
mbiaydid mtwomvqué:yt@mc&cloﬂkﬂgeg ThES o & HEY gietnary

mgfgﬁ% @ngfeglﬁgﬁ@}tgqq %nﬁo&r dch%ﬂ frbxﬂ%nio‘?ﬂ']ﬁﬁ'ﬁﬁ‘ dﬁﬂid[bﬂthmphene,

€' group consisting of an aryl ring

beényEhidadolie) imidand4, Sa:]pwrﬂimaqu«myhner ﬂng:o[&a@]métrﬁeﬂumﬁ 2-
nmonocycl i c heteroay. r .hetero [ ese
bmw.t@emnz@rme oy REot PRI ik, fithouhd?
1sE@5n ol['[%} i o%ﬁm gﬂﬁéﬁﬂiﬂ@ rdaﬁl&ﬁyﬁdiﬁ@qbﬁnﬁﬁﬂhﬁ];ﬂdﬂamomdole,
Z [

benzi m dazol e,
indazode infolins, mpgy&az@p,mnzogmg,&ep;fgmazole. imidazo[1,5-a]pyridine,

p{«'ralp.g&g[éé] %ﬁ% Gipflafi1 24Tty Rk R 2ini B3 SpPimicine,
irhih AR, siaaps&ﬁhame; ietiduzo[ 1ofué pptiraivéne, pyrsalofididelpyFidine, pyrrolo[2,3-
b S B e A S R e B
5 [1,.2-

A e e
bipykidazing, ryﬁemlpwmdm DYoo e SlpXTimidige, gl s ralpyrazine,
i, m b{%{l’fngm 'céi%ifjf“iw Pl %eg%’#gﬁb%& Pnllodgﬁlhfj :%)g&mﬂnazene
B&Idk@hﬁé 4, 24y dppyreblofe,2 1piyznm¢¢1e,[1ﬁdcmzdjepwrid¢{ ltﬁ"ﬁhndolc and
22&);1%!@1%01155 %ngj;fqrﬂa%% glecy r{egﬁ?%atrﬁl rgl_gs 8%:@ llﬂa% to the parent

lﬂ{ojlagg ﬁl}éi%{d HBb6 grovpitself of thera] @kﬂoamyl;i nyoeoalkenﬂ or
IOYHO pyrazine,” triazo[1l,5-a]pyridi b
mteﬁfclydbnikyl groug toovhidvit befgs;ﬂe The @tpl@p]fy groa%qu{%s Héventmn can be

enot iaze enoxazi ne,
¥ q%??ﬁ&g[g 2,1-hi]indol e, indolizine,

[WS] d O[fietérabidydatye’ s bﬁﬁdlbﬁrylpw dedfinnd neth1s‘|z-1qg>hcat10n provided

bicyclic or tricyclic heteroaryl qr%g n he aftached
that o or Parecafithe apme withia Wf%’@ﬁb&ef & FAFRFoar v

HAOMR, | N6 cloaPl ab (Seadh Whe ABpGhOR Hithudest ml i9 At tor2-amino-
4-0x0-3,4-dihydropteridin-6-yl, tetrahydroisoquinolinyl, and the like.
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het er ocycl oal kyl group to which it is fused. The
heteroaryl groups of this invention can be
substituted or unsubstituted. [0078]

"Het er obi cycl oaryl ™ means bicycloaryl, as defined in
this Application, provided that one or nore of the
atons wWithin the ring is a heteroatom For exanple,

["@ifefj?{és, Eut . %e&[s?é clt@agnédvif%fheflﬁled itsis Applid£idh, Rvided

not am no
tha4 ome(m' Iﬁoréoﬂﬂh)amqubemn@ﬂm ngyik a heteroatom selected, independently

ol Briey Al P e dmeied P aslosLgupt Rsasy +
mdrPﬁoaylAppiﬁeﬁamwp Eyrr&li(ﬁt(yl dp%@hyd‘r’dp@hoﬁﬁﬁylpt Adieapepfiydidepinyl, 1,3-
formn erlng|saheteroatomselected

digxapdpbhdiareny) and fhisdik& 0, or S. Non- excl usi ve exanpl es

het, I pi peridyl, 4- norpholyl,
[0(%02) ﬁ &8)\( &%gﬁeo d41 per hydropyrrol i zi nyl,

[011814 d r*hﬂaqﬂeldnyaaﬂeﬂmnvayinpank a3iendatm anybrising the diwsti FK}QNR)-.
he |ik 08 d d | -
Wi Rtomprine et gy Ja alkBER e BEREBRET o

omjfpf '"ﬁbﬁi&s* haRiy&lotnpoftdNRving anilliieilindletiFBorintie bat
hydr ogen or carbon atom attached to the nitrogen.

diffgedp thensbmeerssequangn obbapding o eI F1HR ﬂmqaqaa&emqn&aﬁ their
15 u!%cgr i(ﬁfo%{) EU%Qt iR {I%ealfr{aﬁéétr&gt bftnkif ?toﬂﬁtu&‘ §ffacOfre termed

I'ng " of ons or In
"sRfcbRBGERENStetbisbhets thatateomm mmompmges oflope Aother tateetermed

Y differ |nthe arran nt of their rrB.ln%ﬁ)ace a{e%ned
dtaétP'fFﬁHlefs* ﬂ%%t@&f’%‘ﬁg‘ﬁ at argMapsypFLy ©EHEPT 312855, BY

ibfikrs" BRGRtRles @gﬁxcﬁﬂ@&ﬁﬁ'ﬁ " 34 Garb&f A6 bonded to four

| ast er eoner s’ t er eol SOFTEF”S that are
nonmhstmabsubmpustabisetelqurﬂdbhlrw a Acompppdywith one chiral center

nant i rrer s".0or s '
s P B P PR, il B o
fofrRy WeEmad i Chkémic migtirer A cdinmn@ thanblaswhdrh themene bhirad kenter
cenfer has two enantioneric for DPOS.t e
hag B r fRPYQmeric DRty WHGES B thp RUIphEE o gﬁ?ﬂ?{‘ F%H% {? onlipginds Wit
mB% RGN chjl'i;ﬂ ‘E@ﬁﬂeﬁm&? &lidtlag ether“anqﬁcﬂﬁﬂhiﬂdh&sl‘biéonkbﬁl%r ;0 mxture

an one c center has 21 enantioneric pairs,
ofiiesteccomers tem@d a lidibsereomerishinixsire.2 eWhen ane chisalfsaieqis present a
t.h nore th n_Q

S B0 B DU SR ) f o e

ABHoRfié €nEigiration ref@k telle arrirbemsitdn egaee of the substitnests attahedto
one chiral _center is pyresent 3 ?hee Efﬁ soms n%{ b their

the pirabeontari Esantisymert e shagetiefized b e A RLLE CERIEF R 3

cHial Jeﬁ{erscﬁnﬁtd%mbeﬁ? Eﬂelﬁ Qnd Qﬁédlﬂﬁ&lﬁ‘% hiss of Qifaﬁﬁ SIH% d hiktEPrelog,

arrangenment 1 n space of the substituents attached to
Coriventisdis farl starenvhemicalrannclotes, sethods Ershedateminatign pl)

SRR S oA gLkl e PR B

" Avatbed IOgMliICRéfisiY'S 4@Cdition, 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

ﬁD

atnm
Se

atoms (-O-) are positioned between carbon atoms of the alkyl. For example, an (Cy.
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Conventions for stereochem cal nonmencl ature, mnethods
for the determ nation of stereochem stry and the
separation of stereoisoners are well known in the art
(e.g., see "Advanced Organic Chem stry", 4th edition,
Mar ch, Jerry, John Wley & Sons, New York, 1992).

[ 0083] Nltro means the radical -NO2. [0084]

v\%ﬁﬁgh lb’etv?e% Q%% % bBROMRL onBbE Bidke  oxygen
one: or nDre 0 ge are positioned
ahﬁis\paﬁowﬁemmmm atdmss. al kyl . For exanple, an

ool i b B By RSO o Ty R ey e
#l'gﬂﬂlﬁ‘iin %‘%ﬁ%ﬂle ﬁfe ER6R0Est6] Afie, Ao kid cBlopigbky | "
san al Kyl, further substituted with a carbonyl

[@8@ p. "Pllmanaosalndaﬁﬁ ptceptablabmeans thas whichdp yesiylde propaiing e
ob e ey s Bristy Ak A ol 18 Bingybitogioany no

othieffisd undesipbiaidiingdudes urahwhtmeeadcep-taﬂle oy vpesindry ose ashadll as
IS general%}h‘y~l safe, non-toxic and neither biologically
hugen pharmasspfieal Uhdesi rabl e and i ncl udes that which is

[@ﬁsg fpt 3 Emid Ptléuégg 355[ 81%156 sHIS® niAny\@iltl oPhibROFFRA the present

maceut1 ca "Pharmaceutically
mnnqm whick axghbgtacemoaly mbptsblg.fas idefingdi aboyes ang whish possess the

vent i 0 ar. I
550 Phm SR QP 5 B8 P R R fomeg i
lﬁtﬁ§a\ﬂa@£h&fmmqgﬂdﬁﬂmﬁb a6ia hydidbyomiSlacid, sxafutis a.mr:lahu:d:amd
acld addition salts forned with. inorganj.c acids.,

phesphowe akithiaed the Likei of Wikl oredBr arsiesugh pacele,pql rﬂr%Pl%‘EF 8°1d

e acid! pyti¥ib acid,
i R0 g eyl i
lineie avidi mahmccmdhmo‘cmwcacrd, woalicl acld,ynal@ip epitl siegrie peiyipgatic acid,

C?F&P gﬂfic E‘?‘Ei ac%gfpg@—dl}ydgc}/xgﬁ%/%%y nzd1c 413 chﬂ.t‘am?tgﬁch man ehc acid,

hétidkbfifoRfc #id, bbhdenblfchi@aid] 1 zmMumdac1me nzoi c
acid, o-(4- ]ééjroxybenzoyl ) ben20| ¢ aci d, .cinna

Trlaydeenyethangspiionic aid. fbsrreaeignic éméoﬁ’ﬂhlm@?ﬁ%ﬁ%‘zsgk PRy F‘%‘
z";&i?ﬂgmilengs ?‘hﬁ@'ﬂé‘lﬂ wllje‘ﬁgéu‘ffogﬁ aflid, camrPhorsulfomc acid,

roxye anesu1 oni c aci behzenesul foni ¢ aci d,
@mehymmb[mkﬁbsm-bml-ca&oxyixc aciz; glagdiieptahismeich| f on| C

e risPi RS Sk Pt 8L bl PRpai

tﬁiﬂéﬂ@fhﬁ&i&d&i@ te?ﬁdrj?ibut%rlaceuc acid, lauryl sulfuric acid, gluconic ac1d glutamic

“met hyl enebi SS dr oxy- 2- ene-| - carbox I(h (ﬁ% ﬂ}(
B@lqohmxmﬂpmﬁ ped gelieilic 26K, W)PF‘QC@PFQE“%%‘P and the like.

| aigp | tffi slits which may b
gﬁg%om c acl dltﬁgﬁ%%&rﬁﬁgmgg%%s ?dgxt{/a%%%dﬁ% hoi ¢ tsa‘gl g may e
faahédowhéncaciiid pi'oton!; prsdnt amccapb,blemfcrmhug with dnoxgrhic greorganic

blaseks. ‘Acceptable inorganic bases include sodium hydroxide, sodium carbonate,

potassium hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic
bases include ethanolamine, diethanolamine, triethanclamine, 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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[ 0088] Pharnmaceutically acceptable salts al so include
base addition salts which may be forned when acidic
protons present are capable of reacting with inorganic
or organic bases. Acceptable inorganic bases include
sodi um hydr oxi de, sodi um car bonate, potassium
hydr oxi de, al um num hydr oxi de and cal ci um hydr oxi de.

. o i e .
TAPRP LA GO, Tor BREATe, Bl RoRARRE Tk roxy group may be
allnirssténgd gé arcestdr et Hroonvdrted by hydro]y8389yive Ry the hydyoxyamppund.

\ oun hat .is converti.bl.e i.n.vivao netaholi I
e B fhab R0 b Roriatet T 6is OrExS PoERRAP heiRe prates
cm@qsgra@ﬁfey,gaﬂt&ﬁ:s,! thal BRiesOtx RS, Silicylales,Propmeates | GictiRited, V

inhibitory activity. For exanple, an inhibito

: [

fewanptes.analeates, mpthylses-bisruhydrempaphthoatesngentisates, isgthipnates,

aot . S . he
3P b SRR U, i
psohenssutfonates, vyclahekylsubfampatés oqujnatasnestars dsaniine beids and the like.

cetates, ~ . citrates, lactates, tartrates. .nalonates,. .

G 88 mifor chmsns St Binap By o8 oibiniRed Ahnice mats
o BRea b BydiBRkR3 Hi%e to the amine compound. _

met hyl ene- bi s- b- hydr oxynapht hoat es, genti sates, L.
(06 hi SPetested derivatives' ghepny Herivatives of duhibitors in which a reactive site

et hanesul e | o colin th
B IREE Earono AR, AR servatives arouseulinthe
Xy IrhiBlifors i themmelveamesbe mtive asinibitarsi Aocomprehensive

e e
?,ggz%iﬁﬁﬁem 3Ry iSiny Sk Wiley &\Gonk,dné.N@9®NM ne conpound.
oo

"Protected derivatives" neans deriyvatives of
1bi t"Snlstitutedprivpbuhstintadd meges thatagivesy maiptyagay gogsist of only
bl.ocked ,w.t h ot ect | J ' ' .
T A B s PR ey e Sompris
SR BRIy BSn-MRifoRe satdtitvents Alsrougthiviailthde galenkies (substituted) that are

conprehensive list of Slfli t abl e pr.ot (63%“ n ﬁ:ou%s) Cas an
nss ofsEiviee snscifiehby Beaame of Pedr EEPHEY GF Bl - SEPGRAI
%)813 e&!@%gggfeﬂe% @13t is SRRV BY-CH, SO0 Senetall G noh $Ylrogen

tituted or unsubstituted” neans that a .
gbsténentmay by anpyubstineit shat afay ba bgundip @p gipanof the given molety that

bstit ts.t i | i ..
Rt Bt B BBitpl BRuBsBhEP lfite, but e ot Himitcd o
A@shyhy, ALORED, Siphatc, AuANilkylehy, alkghidens rhidé | amivg lasinoabiyl,
(substituted) that are not otherw se specifjed . by.th
B P RCYSIoplk, isyRlogy, eEPABRrr ooy Ll B SRoRY] rou,

Séﬁgﬂéyf c%loﬁgyl Y2 TR fobidyBRBIKYE hétedds jdldalitytshe Theteroaryl,
= .‘I'ngeneral, a

, non-hydrogén substituent ma}%; be
Imatgrobsioyrddaryly lsierotyiclualkyh px bdydmapcimivokgtpng;kstangs nitrp,oxaalkyl,

iven iety.that. |s,specifi t i .
SherntEe Bt o AR Sy P 3RSl Flmpgiuted
[0092] al 'SP médnk SéGhdical —8OL. Pl & icted thhikdlid sulfihyt yddimabmay be
al kyl i dene, am de, am no, am noal kyl, . . .
further substituted with a variety of substituents to form different sulfinyl groups including

sulfinic acids, sulfinamides, sulfinyl esters, and sulfoxides.
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aromatic, aryl, bicycloal kyl, bicycloaryl, carbanoyl,
carbocyclyl, carboxyl, carbonyl group, cycloal kyl,
cycl oal kyl ene, ester, hal o, heterobicycloal kyl,

het er ocycl oal kyl ene, heteroaryl, heterobicycloaryl,
het erocycl oal kyl , oxo, hydroxy, im noketone, ketone,
nitro, oxaal kyl, and oxoal kyl noieties, each of which

opgl ul UL iyt 188l may be
(0053005 SUBDY nfeh B il R01! et A6 PlogtAE MLy SRy
fufttiea subishimteivith B yhriety of substituengs todornd diffiereat sulfobgl groupsed
. with a variety of_ sub tittignts to for sﬁiogéserent
indlyding ogicAsisS, SINOPYBIIRY SUEFR SRIEE SR TS DU
[0?9881‘ ' N?H&rgﬁ?eﬁﬁcﬁw iveSHioRhE meARShatdricunt dich, wifen
0093] "sul fonyl™ neans the radical -SQ2-, It Js noteci,
adidfimistereti ¢o sbrimal for fraating aldisease, issuificisnt Westiest fych freatpey for
hvvi.th a variety of substituents to formdifferent
e d4HBtyl groups including sulfonic acids, '
[osasgf Oﬂil'ﬂicdﬂﬁo?}fl'uhﬁﬁsahﬁa&isﬂeﬂsy. Taischoted therikssthiqeaouy! radical
"Ther apeutica ef fect,ive_anount” ns .t
mwbec%,rtgwhsuh&azrwhwé%% of ibsprtes [P &Fﬁ?érné gp?&r%%am’l
' ing i | icRn £§t@6 and Wibkdt6Rat ment  f or
& ?@qgég%lgggg&%%bﬁﬁﬁr%eﬁggg bonyl " means the radi %EI
[0096- . 'Mreatmentboxtrenting’ means aryjadminisEipn of 8 gprapgund of the
be further sgb%ﬁ‘idt uted with a variety of substituents
PIESSIE BVERNPRARE Y% i ocar bonyl  groups i ncl udi ng _
t hi o%fl dSprevetingfiic ditase fiomaesirang in anmdinsh ibichmiaydg predisposed
[ 009 "Treatnment” or "treatlng" neans.any
todtmiingase P PR RS Vet SXBRIISRER AT LSBTy (RPN Y R Y TptBaplogy of the
d@naei ncl udes: (1) preventing the di sease from
¢ Urring in an ani mal which may be predi sposed fo. . th
t he (P)seanhibitig e ekscarstinyant mpletbﬂteﬁcfépﬁ?ené}}%qué’;ﬁﬂlﬁé“g ©
pat hol o or s t omat ol t he j: ment of the
oftRoIPEY 01 P ABIE AR ot dored, f icprepiaf Rifter bklop
paﬁa%gy SgdRgmpfontttsipgyydrng the pathol ogy or
synptonmat ol ogy of the, di seased arresti

furtf@r devdicspingtic diseaspit mb%{H%‘B{ @@Vs Sﬁ%ﬁr%?c’ﬂg or dlSPIaymgdjhe
! (3 tReredid id10 réheasith 36a gathologanand/or

pg‘ﬁ%n@h%}gﬂé%@?&gyi g%CI ng E}grggegl:(sp’lgarlyi nﬁ he "

spabtoskelpgynRr synpt omat ol ogy of the disease (i.e.,

reversing the, pathol o diaor ... t iti
(9855 71 o noned e i o O i PRI IRl the defifions
RN O Rtk rHRfRia8 bk bpéd ¥adeini thé sensnthat fartberisubstiguents beyond

I nterpreted as being open ended |n.the sense that
thase psificd bt berinendss Hepema Cr elkabisdicgies e B i i sacbon aom

bigﬂécl)eg gsglgﬁl’agt? g‘?nl’at e (e bditbentst tReEARBor diok. HeaERL a3 alkyl
comprises methyl (i.e., -CHj) 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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but does not indicate what are the substituents on the
carbon atom Hence, a O alkyl conprises nethyl

(i.e., -CH3) as well as -RARbRC where R, Rb, and RO
may each independently be hydrogen or any other
substituent where the atomattached to the carbon is
a heteroatom or cyano. Hence, CF3, CH20OH and CH2CN,

for exanpl @@ @ ; N OF ﬁfﬁmﬁi‘lg}N
DESCRI PTI ON—G ' e € presen

invention relates to conpounds conpositjons, kits and
[0998] c| B présentinveitian relates mmmpmsu@mmg@o% kits, mdoq:pcles of

SRRl RSB SV OSSPt e

DPPR%;y. DP4, DAP-1V, adenosine deam nase conpl exi ng

ey e o eSSy oS B i
c nﬁl@hﬁgg g' Rl hB &%Mmﬂgi}m@éx@@@mﬁ) STDI is a 766
no ept1 dase. P-1V has a serine type nmechani sm

residup) 240EDS protedn that lsyt highly specifig nagntbrang; l:pgpql nercelagsicghgerine

artgtl?n%ﬂapr@nptg@ﬁ% (J]{)W zms ;bgeg ngtqgﬁ cﬁ”axg%% 8{‘911 {eg gﬁg d@fé‘aﬂﬁg off

dRbERS Eroff the bR tehEifuObf Jeplidds yWith prolideyor atani&eﬁeﬂze ipsnultimate
reported for sonme naturally occurrin pqt:]l %—S red

P idibon s xe@eewofec,zm descq thei 1V KoCHR OF X S5 fgeporte

f%r s% 2 h? o?,al\}'lélr?g 8<1;ptiﬂe§’ is @hnstibtively @Rpreésed 81 Sﬁlthehal and

ung, ney and | acenta), and is
eﬁcﬂc&be]i‘abwﬂd of o viriedy off differdst usmm{mmsu@, iveroluagdadnsy @ad on

el LIS dap EaPrETE o Bt PRV B R bgfoiing T

1}%4;] P snd 16 Bbddl shbivh to begy@biyrhdi witk thsw]lbsnfabdoaﬂlgbm CD-26.
Bank Accessi on Nunmber NM 001935 gﬁ?}\ Qé Number
Tﬂvemﬂddaseefomo(mﬂ Ipmgth PFRIVels gpscaibecin G%%B ceession Numl

@d lggé/ Eﬁo#épﬁgylﬁb@zbes K%]? 265 Sank ekpré@font it eBBraafe-like colon

ete human codi ng sequence
cantr celHameg 85T-24 ardi Qreptd, crylbmpg pf the gemplety hwmen cpdipg peguence and

%éeggﬁ ‘?‘g‘leﬂlﬂdy gefEe %é’b‘%@g lﬁePadgggg rkﬁll c@.ﬂ’bre llfrﬂ%bg\s %@oﬂ D.,
15254334, Baricaild ﬁ;ﬁﬂm Gba DF?m] C., Botk, P. Bebat, A26id Tragnan, G., J.

482424833, 199 : P-1Vis a nenber of the S9
Blahi(]hgmoﬂﬁ'é@r)i more particularly the S9B

[&i@] mslts %}Fﬁee'i' Ef E’fﬂ f}Fmﬁgoif @hd YrotdabdsUsire particularly the

@mﬁﬁﬁllyd Idthdﬁ eRhibdadf the3% @mﬂgmdlldhs@t Bre(iECligited $1 . 83) ;
A i gopepti dase B; Prolyl oligopeptidase (EC
3.4.21.26); Subfam |y S9B: Dipeptidyl am nopeptidase

A Dipg Y9 A2 M &R0l B (EQ Spt21ckMe
IV ( %&IZFAESl lﬁ%ﬁ I!tm?gyl pepti dase V
OhgopepndaseB Prolyl ohgopeptldase &C 34.21.26);

Subfamily 89B: 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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Fi brobl ast activation protein al pha subunit; Seprase
Subfam |y S9C. Acyl am noacyl - pepti dase (EC 3.4.19.1)
19 [0101] It is noted that the conpounds of the
present invention may al so possess inhibitory
“activity for other SO famly nenbers and thus may be
used to address di sease states associated wth these

12 A AR ey SIS WA IO B
inlgiBiote detivieg forr gthéralo famnily niaurbersmﬁd BRPmalyYe umdwaé@rg@ difease
t he crystal s used to guide the design of

t,tl}r uct ur
staigseasgopfatadwith thesentes BGEEE herein. [0103] Figure

1|IIustratesar|bbon dia m overvi ew of the
L st r (RYEPTALS TURE QF g}?ﬁ, ting secondary
st ruct ur al elements of the protein. DPP-1V i a

[0162]; n@yrsalnc dﬁerp@wgo*\%abé@wag regeRtly sgived H&C&f&@é&f@m‘e of DPP-

e of s R gl e 0 o
inhibltors prcaiided bereitt. he center of the figure by a "ball

(07 QS), ocigue1 IHBIHES pEptr BT RovEvra Sesihory,
m?ﬂ{%hgg 59‘00% s]tMcmHl Rleerithfyl of teGoreteip IDPH-BY ﬁa\t@hm'idayshaped

to the (3-propeller _domain. The catal
molloenle withfan BERoXimalaheighief 70 Asnd aélmlfs Pt 9913 f C?t?bmc triad

ofgﬂgpr g\gféee;{sag hgp’& Ehsgfrs%ﬁﬁ’ Eilds}( b géhct:%‘rog the figure by a “ball

ard QB TrefrREnRitios. m'ms &aaﬂ D’fall'rﬂmjacﬁtﬁ-ls Iveated ini the peptidase domam or

s

U fdc¥fied iaaéspe:smsmsmhys The
Tﬁ?ﬁ‘eﬁ% ol oa'ﬁ{&g?ﬁ?ﬁ\é (c3 stfregnds |s 1 2 Hétfus

Gml’hﬂ( donjaix of DH’-IV mi@ﬂ’ﬁm chameteriFhe /By doiap
Eg"@%ggﬁ § Stigaagh ﬁ_bshéejc g@d:)an%ﬂ ds '%'é%g ‘Ii,halum%é pt 036 9The o-

er resi ues dentified
sHeBﬁS si%ﬁﬂﬁcﬁﬂtﬁ&(wﬁtddhnﬁhﬁﬂatka@ by timek a—hddu:agm one side and five o-

characteristics of the ve site e tdhese
holisss enths ofies HRedAPIneY ?faﬁﬁ%bﬁmds iher gt SRR 8
ih Reudhires@ne1 Imiweﬂtatam Chem
R%ﬁﬂsg%l q@ %?AI%?/TO?S [0 Ohgrﬁp?(&e one CI£;ﬁrr‘oo% me)nt
269)115076-050840f Attiwenbpr REEYMMERRG L%tk it Fﬁa@a shpe and
z\rgg3 charac{é%sucs 0% 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:

F‘Z\N/Cﬂ\
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I R3 LAX 20 wherein MsNorCR4; QL and 2 are each
i ndependently selected fromthe group consisting of
CO CS, SO S, and C=NR9; R2 is hydrogen or

sel ected fromthe group consisting of (Cl-10)alkyl,
(C3.12)cycl oal kyl, (C3.12)cycl oal kyl (C1-5) al kyl,
hetero(C3_12) cycl oaI kyl (C, -5)al kyl,

Witk 0( C3-12) cycl oal kyl, aryl (O - I o) al kyl ,

het er oaryl (Cl1-5) al kyl, (Oq 12) bi cycl oaryl ,

het eMis@d o1 8GRI cycl oaryl

het eg%ﬁ%@e%h?‘%gg Eé’enﬁ)?%%i&e#ﬁﬁ )t/ttecg%l.@%?xglstfng of CO, CS, SO,
S(();,la:i&)@mg sul finyl (Cl.3)al kyI i mno (C1.3)al kyl,

net oRais ioieg o Eariﬁrpﬂﬁﬁ%@a ‘a"ka‘;%%ﬁpw?éﬁlﬁéﬁawclom

I I‘. ed - loalkyl,
@8 H?ﬂltﬁgdﬁr)ﬂ% |gétg§)l@%30?ﬁ d fromt 51)411&1 héléro(Cg rjeycloalky

unsu stl he

acd(Cirs)alkyly Oﬂlquman&(lco(slalkyl,o) dCkyhbicysis hetero(C;;_u)blcycloaryl

Kk h I
R e oap i Sron G R t@%s%rI‘IIﬂ (Cupilisyy polfons!
(Cg)a}ﬁZlablhﬂhyl (Ct. Ili)?mylaltrﬂ@% 14313 Qﬁz}c%siminbyiryl aetbffoemyy Ihydroxy, alkoxy,
sulfin a
W@PF VBIDWIWWW&VW%’MH%E@PB&“ P@Hgm %%ﬁﬁ,vry’f ghoup, each
| bfﬂrﬁﬁ’bs@%ﬁ sul fonyl group and sul finyl
S

group, eac tltut ed or unsubstituted, and a
subsRj istseledted fronmta lgswviptegsisting, of pertBlo(6r-mialkyl, aminddCeallyl,

e Wyd ogen ﬁaghIQ}S&%el e@c?fjfn{y{ ggﬁ?&o‘a&l%mﬁﬁyl(cm)alkyl

tﬁ%@ﬁﬁ@nﬁ tttl%)a]l(ﬁ]sulf@ﬂﬁtdﬁyaba]kﬁys@lfﬂgl {0 k)alkyl, imino (C;. 3)alky1 hydroxy,
het er ocycl oal Kyl , aryl al kyI heteroagrél al k

a
ikexery eralogy, DRTPUINGY, QRPN SIPKE) [imind, eg,rs&}ﬁmxl gr3/up and sulfinyl
| | fok idubstituted 3, 4, 5, 6 or 7
bl 3 e B BByl £l ok B o

membemynngxeteroaryl oxy, carbonyl group, imno group,

sul f qnyl oup and sul finyl.grou S i I

oo S bR 0 b o B B S B PR

AhiaY Ry Wﬁﬁ@"(cnﬁ)aﬂtyl @P&}é 1chetdroayciopliyl, arylalkyl, heteroarylalkyl, aryl,
a

heterocyc oal

hﬂt@r?wbalayhonylaﬂaz awﬂbéf @Isgiaylaqngﬁt Gt ﬁrgécﬁuﬁ%qygs(gl@)a{kgh sulfinyl
@:‘ a),%l@ g %g%‘a %ﬁ%%&ﬁ%ﬂﬁw 5194135(? ‘Hef&'c{bgylémaﬁ, «gaﬁlﬁﬁ'ﬁlyll?gmup, imino

gbin chifchyl gimp endsulfirey] gtompscaolﬁ sul:lsemltqdrm ansybstiviedi ng

t he separ on are, sel e the

of caXhnEYURERICH iy R HoRL AR om croniiSing”OF SIS ' Bloatiy,
heterocycloalkyl, arylalkyl, heteroarylalkyl, blcycloaryl and heteroblcycloaryl, 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 suifur; and

X is selected from the group consisting of (Ci-w)alkyl, (Cap2)cycloalkyl,
hetero(Cs-12)cycloalkyl,  aryl(Ci-i0)alkyl,  heteroaryl(C-s)alkyl, (Cs.q2)bicycloaryl,
hetero(Cy.12)bicycloaryl, carbonyl (Cy.3)alkyl, thiocarbonyl (C;.3)alkyl, sulfonyl (Cy.3)alkyl,
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X is selected fromthe group consisting of
(Cl-10)al kyl, (C3.12)cycl oal kyl,
het er o( C3-12) cycl oal kyl, aryl (Cl-10)al kyl,
heteroaryl (Cl -5)al kyl, (C 9.12)bicycloaryl,
het er o( C4. 12) bi cycl oaryl, carbonyl (C.3)alkyl,
thi ocarbonyl (C -3)alkyl, sulfonyl (C-3)alkyl, 21
“'aﬂﬁ) Feddrb; ki ), allegxy| aryloxy,
s |40 8 Y el Syt e, 9atong g o
he&&-d'@y‘lmky, aﬂdehylnyllwnzdacawwl ggxunuwan@yla%o ZIO¥PN Pﬂu%’oup and
sul fon 0 suI f roup, each substituted
S“@“Yhﬁgﬁfbﬁ? %’5% {)Slqﬁutggot her enbodi ment, DPP-1V
[omggp bigh %&h&femnﬁme SEFFLIV Rbibitbisef tepnésetenventiop insivde
rising: O R ,,, NM O~ NI '"Rs L1~1 X
coutpeumismompgmgm4 R2 is hydrogen or selected from
t he group consisting of (Cl-¢o)alkyl,
(C3.12)cycl oal kyl, (C3.12)cjycl oal kyl (ClI -s)al kyl,

het er o( C3. 12) cycl oal kymz(CI I kyl ,

het er o( C3-12) cycl oal kyI I O al kyl ,
het er oaryl (C1-5) al kyl ) i cycl oaryl,
het er o( C412) bi cycl oaryl

het er o( C4_1 2) bi cycl oar yc?(Cl ) al k)lftl3 car bonyl

(C1. 3)al kyl, thiocarbonyl (Q.:3)alkyl, sulfonyl

(C1_3)alkyl, sul finyl (C.3)al Kl , i m no (a.3)al kyl,

am no, aryl, heteroaryl, hydroxy, alkoxy, aryl oxy,
wherelr oar yl oxy, carbonyl group, inmino group, sulfonyl

gro < finyl group, each substituted or
unsu stmted R3 is selected fromthe

con sRsls hm@ogefn qyeelpeipdirem Fq;)%cpqp\qonmgmgﬁs &E%éoalkfb )(%a.l?gc%cloa]kyl
((ﬁ,e,g g%aﬁlépcgl qlfgh M{t@t‘aﬁﬁeﬁié}ﬁygg’aﬂé&?@éﬁrﬂkyl lhetero(Cg-n)cycloalkyl

ny
V' hetéﬂ@mﬂﬂlib)aﬁtyl ( s ﬁ)baJYRlpprsu|hp@fgﬁp4.n)blcycloaryl

méyﬁb%
, L fi (Cl.3 ,
hnty@KGW)blcyglpgla{ I % ﬁa@ Hﬂgggaréﬂg? &ﬁbfhﬂ}‘l sulfonyl
{32&19}'1 Lt Sgg[;g%m}n fikinb wysbalmoamamwlshmemyl, hydroxy, alkoxy,

eac uted or unsubsti

a@llkb&t hettd:rbmﬂogy, Qarhonlaroyp, A0 goup, su]%onyg gfé)pp a)nd sngrﬁgegrogp each
ST pRBIETT 25 70 T Lo e, 90

Cyang, if seleeted(fE3in the)golpydopsisting af pethalo(Cs- ~1p)alkyl, ammo, (Cr-10)alkyl,
c?rglgz?l]rq(l)lc e%érgg;cll(oa.likyl %r)}falﬁlyl,li}/e e’roar}el‘lgliyl? ﬁryﬁ k’l@tjeﬂ}yl c%)éhyl (Cy.a)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.s)alkyl, imino (Cy.1)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfony! 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(C;-10)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.3)alkyl, thiocarbonyl (Cj.3)alkyl, sulfonyl (Cj.a)alkyl, sulfinyl
(Cy.3)alkyl, imino (C.3)alkyl, hydroxy, alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino
group, sulfonyl group and sulfinyl group, gach substituted or unsubstituted;
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het eroaryl, carbonyl (d _3)al kyl, thiocarbonyl
(a.3)al kyl, sulfonyl (CLl.3)alkyl, sulfinyl
(A.3)alkyl, imno (C _3)al kyl, hydroxy, al koxy,

aryl oxy, heteroaryl oxy, carbonyl group, imno group,
‘sul fonyl group and sul finyl group, each substituted or
unsubstituted; 22 L is a linker providing 1, 2 or 3

ato t lHefebeh X abkdithdridg tosvhich L is
attg%ae@ﬂ&%gggdﬁl%tmggg%éﬁg{%?&?ﬁg [ nl?er provi dj ng
attdtRed; ebereat thoatoms of the linker providingthe separghon e selented fEQIP Hig group

of carb 0X nitro nd [fur; and X is

cQnsisting %ﬁ‘#@%#ﬁﬁ%ﬂ g%ﬁ&?@?‘rﬁ‘?&l of (Cl-10)al kyl,

(C3- %Z)is Veeleol kﬁ‘bm dieet gmq{ %néﬁa)rxgycf olkyhlkyl, (Caancycloalkyl,
aryl (C-10)al kyl, heteroaryl (

hém(@ﬁl)zlﬁmlyﬂkﬂar y Pfyl(ch'eq)ékﬂ( Clbﬁt%%’ ﬁ&b QPJSkp/L c a{FBB?%}?ycloaryl

% @;@lbi}y Hoa{) A3 ny)fi‘t%algﬁ F&é&%ﬂ&gﬁ @ Bb%.ﬁé?DEﬂ)ﬂfonyl (Cy.alkyl,

SRTOIC, iy, e Gkl :lnmoomy heleReBRY, DR RNy, asloxy,
et er oar al kvn

hetgERaByIony; p{?ﬁsﬁ/lﬂf ajﬁﬁy tﬁ'}p{téf é? ogp L %MS%&W “ﬂfonyl group and

hibd beghs@bstiuedbst i t ut ed. Subst i tuent
sgﬁﬁ%}g%.gfe&h%upﬁﬁ s@hs

I'n one variation of the above enbodi nents,
SoBstituent hi bitors of the present invention conprise

[ﬁﬁ@ Erg?)%et\’\‘,{nagllraﬁ(lnpofttﬁgal%ove m% ofits OPP-I¥ ithilfitcRy bitthe gresent

consi s on atoms. |n another
i¥vdntioh téfprise Reémpounds &rhe&uaihe m52 of 3 atops of Lareyiding the separation

separation are sel ected fr
CoOHEH A ERRGn BPTat Bt SHACORy G S oty QPR Rine he
s?,#; @&ﬁﬂe &hQBd t%‘d’in M%t é\ﬁ%fh&:cefd aﬁxtsmlxgg of atlleastoerarygen o at
e ring atom one atom
joat Do YR T B 4198 e SRS #ﬁn@&ﬁe fing glom by one

sel ected fromthe group consisting of -
WP CHp-, - CHRCH2CH2-, -C(O) -, - CH2C(O) - C(O[) -
%C(@b amculﬁ(\@h@:mme aboge@@bbdiments, L isgelected from the

soctoain et COekbhe o AR S0r SRR 0
‘i c@ggﬁg@i 5 CHOBCB0 0 “OCH),NEH,0-, -CH,OCHy
SR L, CHEDR SO, NERHO Bt -CINACHE SHCH,CHr
@%ﬁg@@s‘ﬁ% by HGHrClOR cgﬁgch'?@)mﬂq HBEC(O)CHy,
NPICBE! '-C@)mzm"ﬁmuﬂa(ﬂhﬂ éﬂ{zqwm-] NHC&I%{(%)@ -S-,
Eﬁééfé‘aﬁén St RGOS0
[0108] In another partlcular variation of the above embodiments, L 15 selec from the
group consisting of -CHa-, -C(O}-, -CH,C(O)-, -C(O)CHz-, -CHz-C(O)CHz-,
-C(O)CH,CH;-, and -CHCH2C(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 -(CH,)-(2-cyano)phenyl; -(CHy)-(3-cyano)phenyl; -
(CHy)-(2-hydroxy)phenyl; -(CH,)-(3-hydroxy)phenyl; ~(CHp)-(2-alkenyl)phenyl; -(CHa)-
(3-alkenyl)phenyl; -(CH;)-(2-alkynyl)phenyl; -(CHz)-(3-alkynyDphenyl; ~(CHp)-(2-
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[0109] In one particular variation of the above

enbodi nents, -L-X taken together is selected fromthe

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

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

- (CH2) - ( 3- hydr oxy) phenyl ; -(CH2)-(2-al kenyl ) phenyl ;
-(CH2)- (3-al kenyl)phenyl; -(CH2)-(2-al kynyl) phenyl;

ﬂéegﬁ%l p%lgnﬁl J((‘ZHML() Qﬁlﬁﬁﬁﬂy)pheﬁ%bﬂ%ﬂ(ﬁﬁuﬁ@h@@nywy A

t ho ni tro) phen
O enyI3-(CHE) o ibmsoynehyl{ LB} @adwBOR -2

AR RIS by B Gl 5 sptomaidoptnys

(ﬁﬂ?—)(iiél%fcﬁluiln?dwﬁdihglﬁ?)(leﬁ)’-lw-t.etrazoly])phenyl ~(CHy)-(3-tetrazolyl)phenyl; -
Ea)z@z no BBy K Bay B dminomethyDphenyl; - CHo)-2-

gn{létﬁgzﬁ{eﬁj Qgﬁlzg—@t@ﬂﬁ}xfymethyl)phenyl -(CHy)-(2-phenyl)phenyl;
*(GH’QXS-(PBGIWIBPWIEt—@{zﬂ‘lﬁhbaiylphens(lﬁlé@ﬂz)(@halOJPhenyl -(CHy)-

TR Gt oM iy O o Dbty

( g%sfr:)%rgg%@memg&nﬁ { QO LORC R thpipheyls {CH)(B-COx(C-
rphe S S NHamtep ] 1By (e pheny; -(CH:)-

?%&’@I)Wg%ﬂé Ed r%—%&%qm&y(l CI(—%Iz) -(2- (%—{*ﬂcycloalkyl)phenyl

7I@Hi95(59(69€)ﬁ¥dloaﬂﬁlﬂ)‘ﬁhﬂ))‘1 (- mmﬁ)ﬂﬂﬂné)p?enyl §CH2) ~(3-aryl)phenyl; -(CHz)-
(%CHZ) ( 3)%%%1?-?@& )bﬁf?é%gl)phgnyl'( %EHQ?LM&-?BG&Wp-henyI -
(ﬁgég fidrd-S3tubipte al(bﬂg)—%ﬁdhwi-ﬂuom phenyl; -(CH;z)-2,5-dichloro

phe -(éiglz)gﬂcgﬂt)b%ﬁ%k%@he(sgdlhﬁ"m")?&ﬁ@ﬂw@ﬂﬂ(@mmﬁ >
ffx&“et %ggtg{ly kmﬁg-e%] &%rrog(ﬁcg@# f&)’ﬂ%ﬂlef(em 3 BReNNdro phenyl; -

((©HR)-23; 5 6kssafludrophengl; e(Qiha}a{;Hero% 5,6-trifluoro phenyl; -(CHy)-2-chloro-

ohsihuoo gy G B 0 pHOnP P g a3 g prinor

ﬁs (g}ﬁzﬁrﬁﬁa&oarc BpRenyl iahdl L{OHR)-(BHemgrbycloalkyl)phenyl, each
or o- 3,'5-di Iuoro phenyl ;
:(UBHQL)Jteﬂ o8 pBsubitithtedr o phenyl ; -

(?g&@) 2, 2]% tﬁ“gﬁ'ﬁt 1%,%&{[%{} |]?$)€g?¥dh|% ﬂgrﬁsy?f the present invention include

ascdiilp}rsmg 3,5,6-trifluoro phenyl;

- (CH2) - 2-cyano- 3, 5-di f | u%o phgay! ;
-(CH2) - 2-cyano-3,5,6-tifl nyI

-(CH2) - (2- het erocycl oal kyl ) phenyl|f and

- (CH2) - ( 3- het er ocycl oal kyl ) ghign each substituted
or unsubstituted. [0110] In an ther Renbodi nent, DPP-1V
inhibitors of the present i don include conpounds
conprising: RZ ., NI1Q-" . >N R3 RS

wherein

nis1,2,0r3;
Mis N or CR4;

Q' and Q” are each independently selected from the group consisting of CO, CS, SO,

S04, and C=NRg;
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s X Rwerein nis 1, 2, or 3; MsNorClil4; QL and

@ are each independently selected fromthe group
consisting of CO, CS, SO SO, and C=NR9; 24 R2 is
hydrogen or selected fromthe group consisting of
(C1-10)al kYl, (C312)cycl oal kyl,

(C3-12) cycl oal kyI (Cl 5) al kY1,

het e of (Cq- 1, (Cs12)cycloalkyl,
nes ei}%)l%@d?%%) {hggcilul)p?gﬁﬂéun)g &110)81]{3’ (Ca2)ey
(@aneymm@s)ﬁm klsdtero«c@z)m)d@ﬂw@hm ‘hetero(Cy-)eycloalkyl,
het er flbl C

apy e 2(1@ 2) b ??9‘8%@{&& )%f@rl, 5) &?Wblcycloa%/ L Ihetero(C4 12)bicycloaryl,
hét&%(é%@ibi%xa Joarylll R RN CR))alkily Itkuo-llbdwhg(lll 5)alkyl, sulfonyl

(éi%ﬁéfl anias) (Fedelksieyte (Grsiiopmiag.gog ety Bigrbhs. alkoxs;
t erlg)eg%é&rgf%yl nyI Qﬁ%ug eac hﬁn sHlforA Siofp arfdsuffingyroup, eac

Substi'tuted or
sm&tmamrtumkﬂﬂutum is selected from t he group
consi stin

f -
(Cr L o erEﬂe "F‘W’l nmgﬂ%g[g pexpd Hg{/afkyl amino, (Cy-1o)alkyl,
%1k1?/étem&% ﬂtﬁmetar@ryahlkylhﬁybmapwﬂ carhoid (G3)alkyl,

t hi ocar bon sul f
tﬁlﬁtmﬁ)[ﬁ’l (@lls)aﬂg‘lllsl Slfllrf@ﬂyl (@}3 |sklﬁny (pﬁ.p%y]( Hlill gf(g‘y 3%’*71 hydroxy,
; & d sulfinyl
33%6&,8&35 ﬁy,ﬁtb te&?%tﬂlo?ﬂ? ZA&@GX%I )}%}Sﬁgﬂe g%%fog R usluglé’ﬁy*l’l%mdp and su my7
513 RachebAtitatl oF nhwbstituted, audsudubstitatad o unsahﬁfltated 3,4,3,60r

substituted or unsubstituted 3, 4, 5 6 or 7 nenbered
membpredUng:s hydrogen or is selected fromthe grou

consigsty bE?drgéemll§sel&%ﬂffﬁin9ﬂ1€hr&@)®hﬁ¥ing of aaapnpﬁrhalo(cl -0)alkyl,

cyano, 10) al kyl cycl oal

mue,rcwmocﬂwl(eyho)angﬂ AP W@F@A@ 1. apleliy bgpeqarylaliyl, awl1
hete”’ | Cag | (Cyaalkyl, sulfiny
FETE a0t b bl b,
(Ehaikyt 'dmhﬂot(cu g, Kftos) alldog, o arymmhss@yoarﬁqw@wbony group, imi
ar et er oar car bo Ot o rou

m%-:p OR pn Wﬁa&ﬁ%“@%‘ﬁwf aaﬂglbbggfu eac ik H'L tl tegf edpor
unsubgfj RUbKAR, i€ & cﬁée:ﬁ?%yﬁ@getxﬁorhmmadm:n thg group consisting of a
hydr ogen dr 1 s sel ect ed

substituteidior @dsubstituied (ﬁBsm]atkN{ ggﬂ;%&-tgr og\f@% trlltsugc%lt bn%)aﬁoﬂ cyano,
SR o0 WEE Ny P B gl i lotop sy LAY,

form R rlé Hgdrogen ioB lhxsdbdgd%rfrm thes gowipecansigiing ofalpd cycloalkyl,
gr oup conS|st|n of alk

heeroeruorkxa Ayiplk ylarlgﬂteﬁwpﬁ&ﬁ eﬁaycggﬂlr i, peterobicycloaryl, each
subsﬁ&k%rﬂnsut@ﬁﬁté&ew obi cycl oaryl, each

X is selected from the group consisting of (C1-10)alkyl, (Caz)cycloalkyl,
hetero(Cs-12)cycloalkyl, aryl(Cy-10)alkyl, heteroaryl(Cy-s)alkyl, (Co.1p)bicycloaryl,
hetero(Ca.i2)bicycloaryl, carbonyl (Cy.s)alkyl, thiocarbonyl (Ci.3)alkyl, sulfonyl (Cy.3)alkyl,
sulfinyl (Cy.3)alkyl, imino (Ci.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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substituted or unsubstituted; and X is selected from
the group consisting of (Cl-10)alkyl,
(C3-12)cycl oal kyl, hetero(C3-12)cycl oal k71,
aryl (G -1o0)al kyl, heteroaryl (G -,)al kyl,
(Cg-12) bi cycloaryl, hetero(C4.12)bicycl oaryl,
carbonyl (Cl-3)al kyl, thiocarbonyl (Cl.3)alkyl,
%‘%G _3)alkyl, sulfinyl (C-3)alkyl, imno

, am no, aryl het er oaryl , hydroxy al koxy,
pOLY1JOoX Vin regad tarpamcplao xpriatiohkefithe presan invontiong fhersgpprovided

G Vo PetoninSos oo G ey, Agorgine o

SR of ik dBiNe \Péna{l&ﬂslﬂﬂa dﬁnﬁ@ﬁﬁbﬁd&sccomﬁndsubmm X is a substituted
variations of the present inventi '\: e ro‘ﬁ’ﬁ ged L
oot 6o e PRy S QTP el  SY O RE RE S ary
@)gi%];% ff\é\%thgﬁl E erm@ AP boveSaRRidS, ﬁ@&véﬁiﬁﬁ%rowdcs

ein on provi des conpounds wherein X
b&n uﬁ&bﬁhetrbmt)étk a substitnted bstrsplstigded phenyl, or wherein X is a
etero clo

wh
bybsid s S ELYGH e e o SpIngt PR aboRiREls e iBte
@Q‘?ﬁoﬂ%&i%er B n dnaﬁy n sﬁH@ﬁmbﬁt\w ARiood positiva ditthe ring.

conmpoun is a substituted or unsubstltult)ed Xi
[0148) | , Accordihg taetha abpvewvagationgHBere 4S prayides compounds wherein A 1s a

U.ns ?‘{ijl%ég{)rgﬂ}r%@ée%ﬁ@g&é&ent t'h {tioh ¥ kRl i@ elected from the

ove “varil a Xlsarlng havi n

@oﬁyﬂm%@e (CSidjabity, t(@@nicydbalhylzhmro@am)smw wlﬁa’em)alkyl

WsbAGe RSB e ok s Ry Ry @%fyl
e Soql&f’@e éW%Mf&w?ml ik, sQifiy] ARt iinonC, Pakyl, amiro,

om t roup consj sting of
(af5il  Heteradrily hydré:xG3 alkoy v yweslexy) hajgroaryloxy, car onyl group, cyano, nitro,

CS 12
I]F@{Der Q G C‘I&)ls"é)%gﬁw 361&3{11{'%' C)e%%ﬁé{)snmted or unsubstituted. In
Qﬁ&lﬁéﬁaﬂé&ﬁ&%ﬂh@ hlﬁﬁrélbdli is a:subhhltr;npﬂ 0( @isuBstiitiy halophenyl ot
t hi ocar bon Cl-3)a 0
shhaﬂqghyq;yl( é]yegmtk?ﬂ vangqﬁnn% 1 gl lgfe% T u}asub@'ﬂltcd haloaryl,
Halonete %b&rcﬁﬁ’a[l 1 dpeafiperchbyroxy, ar yI oxy
r

eroa "oXy onyl group, cyano nitrao,

| [mm 0 Amoprdiog th ﬁhm;blovgwampo%l{ is e q,qtql),ﬁro %ou;bg)gﬂsnng of (2-

bsti tut t t
e e L
;Kg la%;iﬂwenﬂr (2- gkw)@pmuxs alldymyl)prhbn)dr\(ﬁtmethowlieaﬂi Gh,

is a substituted or unsubst

rattoorBheoHs (-pUGTNRTS S TP SHEPELBPYF C-pRggphenyt: -

mﬁgﬁég%b%xgﬁé@@{: g S%-\f&ﬁéﬁiﬂlg’cﬂghenﬁl (Bsirheaiaptensine-

(satfoyanidpphenyy; (2—téﬁ&2bwphpny) d@wolylagmny,ld Posmpippmethydphenyl;
(5 %LE&H glﬁ{i\gﬂgy 2- 1@%1: al kﬁv%ﬁ%&ﬁﬁhydroxymethyl)phcnyl @-

Egu it ﬁ z](gﬁ@il'éﬁ 31{e§|ylt %ﬁdﬁ@phénph Qf?-hhlb)pheny] (2-COIr\]TH2)phenyl

{5 CaNBop SR TONEC: kit iphenys; 3\ CONBIC MR 2-COxCr-
palkylyphenyl; (3-CO(C-7)alkyl)phenyl; (2-NHz)phenyl; (3-NH)phenyl;
(2-(Cayalkylphenyl; (3-(Cs-palkylphenyl; (2-(Cs-)cycloalkylyphenyl;
(3-(Cs-7)cycloalkyl)phenyl; (2-arylyphenyl; (3-aryl)phenyl; (2-heteroaryl)phenyl;
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(CH?) - (2- car boxam do) phenyl ; (3-carboxam do) phenyl ;
(2-sul fonanri do) phenyl; (3- sulfonam do) phenyl;
(2-tetrazolyl)phenyl; (3-tetrazolyl)phenyl;

(2-am nonet hyl ) phenyl ; (. 3-am nonet hyl ) phenyl ;

(2- hydr oxynet hyl ) phenyl ; (3-hydroxynet hyl ) phenyl; (2-
phenyl ) phenyl ; (3-phenyl)phenyl; (2-hal o)phenyl;

T e e G

( AueoRhe; 273-dicklor) plioaisly 2;5-difta@ORheYL: 2) SHiibkminphsalyl; 2-bromo-3,5-

(St Ay Ve R A
(%‘tl@ﬁﬁorz HenGF, QMrdini- Bg'@&fhorc(%eﬁﬂ}’ﬂ-):ﬂhﬁﬁy 5,6—tr1ﬂuoro phenyl; 2-
(3-aryl phenyl (2- het eroar enyl ;

( Qvanet Mngxo)qhnm;ﬂ—cy@n&% phonyl; Phbetgrocycloalkyl)phenyl; and
r o phenyl ;
e e A
pt!ﬂglﬁ] Rrx’egawrm tfic 5box<élpﬁ1i‘tl¢oraﬁvaﬁ’aengﬁ the ufnlrention alsc;] incluldc
2-chlorq-3,5-d uo -tr oro phenyl;
2 ceupoygds YVE?IF” {?ﬁﬁg %Fnyé"?gWI“B fopsistiag Syt rifluoro
phenyl ; 2-chloro-3,5, 6-t rm | uoro pheny;

cyano- 3, 5-di fl uoro BC ans \Brlfluoro
phenyl ; (2-heterocyckoa ky phenyl /
(3- het erocycl oal kyl ) phe —Beach subs +-t—u~t ed or

unsubstituted. [0115] In regard to the above
p¥hesedll ar variations, the invention also include

conpou q§sv@%;glgé X 1s selected fromthe group
conS|s%&|ng of A wherein Ais S, Oor NR24; Bis

CR23 oBiCRR28 N;s i ndependently selected fromthe

Py BECE Sl AT e g g of e, e
( pdrhd)@Ltkyl, ( @hink?) €i6,| @fdnoy| CFs, nitro, (Cr-ip)alkyl, (Cs.z)cycloalkyl,
het er o( C3-12) cycl oal k I aryI(Cl 1o alké ggero&g

(@gtegrﬂ 3—1¢ggyc10?]&l agcg]f,w hetero ¥ i-s)alkyl, (Cs.jz)bicycloaryl,
h Ligfd g&%ﬁ%é?é%y C%a??t{(n& (CFQEJ.PﬁnXﬂméaﬁ;or@ QU((Mhlkyl ar;g} heteroaryl,

I oC het er oaryl,
ahkdmyy, dkgadyomyylommetemxlbmynunmmwpgﬁarwyl @@l@@ rginosulfonyl,

géﬁ%ﬁglg?gﬁg%%#g& ’, l&?{ 0 Il at}/ oup zlagzﬁhf)o@a@h substituted or

S Whsubktitiie@Cardr  UNSubsti t ut ed and R24 is
[ ndependent ly selected from:t he group consistin

£
hydr Oggm is péﬁd@ﬁ@f@@@ﬂ){ 1§p}eazpq@y|fr01%n#}§o TP, - wlgaxk%% of hydrogen,

1%%‘?%011% F%Jér y:aei %i%ﬁd %%&Xféhﬁ@ii g‘&%m(@{ ?é &yﬁlaa]kyl aryl(Cs-

hedalkyl( Gatetbadybi(Cy-ekbial, y(ICo-120tbeyolmatl, }Q@ro(Cg lz)blcycloaryf/ carbonyl €
)alkyl, thiocarbonyl (C;.s)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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3)al kyl, thiocarbonyl (Cl.3)alkyl, aryl, heteroaryl,

hydr oxy, al koxy, aryl oxy, heteroaryl oxy, imno group,
car bonyl group, am nosul fonyl, alkylsulfonyl,
aryl sul fonyl, heteroaryl sul fonyl, and sulfinyl group,

each substituted or unsubstituted. [0116] In one

consisting—off 27 N _N - ==

ein di 1,%,3,4 or p; N
ntly se the gro /

(G -tD) CF3, '

(Cl_to)al kylt al kenyl, al d nyl, aryl, heteroaryl, '

ami nosul fonfz’%‘{)t al kyl sul f<angu aryl sul {Rayl , (Rzk

het eroaryl sul fonyl, aryl oxy, heteroaryl oxy, arylal kyl,
h&REEBar yI al kyl , cycl oal kyl, heterocycloal lyl, anino,

thio, Gyanp.a, 8i4&S;ydroxy, alkoxy, carbonyl group,

i mno group, sulfonyl group and sulfinyl group, each

subst i ¢éashe®7ois indenghdwmtly usdected ofrary) the, ZfAWR hequsisting of halo,

varj atjon .o abave , ] I r
R
VWAIRYISHIFory], | SarPlsulfonyR), IeterSarylaulfbnghc harfldxy,s heteroaryloxy, arylalkyl,
i ndependently sel ected fromthe group.consi st 1.ng ]?f
BRSO, dpieragyFloalrs s it G S, Bdrosy, alkoxy,
a ! ) ' @iy hnd 6MFREAS pilotpNydch substituted or
a{:@%lgg‘kﬁw’@’g o 5 gW gﬁg{pelﬁ%a?!ﬁsﬁl ygn@l e SO
auydubstitutethet er oar yl oxy, aryl al kyl, heteroaryl al kyl

cycl.gal kyl, heterocycl pal k ' t4ai:

T3 ol RS of B ovs sBifpOGias, R i6belccliB o the group

Sebdsiinp offr oup and sul finyl group, each substituted or
unsubstrtuted. [0118] In one particular variation of
t he above corrpoundg; i ndepengdént sel ect ed

IR,

5—
(R7)s

wherein

sis 0, 1,2, or 3; and

each R; is independently selected from the group consisting of halo,
perhalo(Cy-1p)alkyl, CFs, (Ciao)alkyl, alkenyl, alkynyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, beteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, beterocycloalkyl, 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, -CO2(Cy-
palkyl, -NH,, -OH, -(Ci-s)alkyl, -alkenyl, -alkynyl, (Cr-s)cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, each substituted or unsubstituted.
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fromthe group consisting of -cyano, -nethoxy, -nitro,
- car boxy, -sulfonam do, -tetrazolyl, -am nonethyl,

- hydr oxynet hyl , -phenyl, -halo, -CONH2,
-CONH( G -7)al kyl, -CO2(d - 7)al kyl, -NH2, -OH,
-(d-5)al kyl, -alkenyl, -alkynyl, (Cl1-5)cycloal kyl,
aryl, heteroaryl, and heterocycloal kyl, each

BB, sl it %??%?°%%§“§Pé§%ﬁ?“ﬁd3‘gﬁﬂ°é‘?

doftpountdy compipingnds conpri si ng' R2-,, N1Q @ 1~1 N
R3 RS (R7)meR I V\herel é 0, 1, 2,3,4, or 5;
nisl,2,or3; Mis Nor @ are each

CO, CS, SO S, and C=NR9; GQ i drogen or

sel ected fromthe group consi st Nng ofis( Cl1- 10) al kyl ,
(C3-i2)cycl oal kyl, 9; 12) cycl kyI (C1-5)alyl,

het er o( C3. 12) cycl oaI k@/

het er o( C3- 12) cycl oal kyl ,
heteroaryl (G -5)al kyl, (
het er o( C4. 12) bi cycl oaryl ,
RedEimo( CA. 12) bi cycl oaryl (C -s)al 41, carbonyl

(C1. 3)al kyl, thiocarbonyl (d _3)al kyI sul fonyl

(CL. 3I)1a$Q,yl 2, Bt PrHyl (Cl.3)al kyl, inmino (Cl.3)al kyl,
am no af ? éjet eroaryl, hydroxy, al koxy, aryl oxy,
heter%}fry bx car bonyl group, imno group, sulfonyl
groupm@(Nm(L‘m,nyl group, each substituted or

Conar O pud OEAte s indens et forlsl HL A g bhsisting of CO, CS, SO,

§6L,-2n )ca.ll\ﬁyl cycl oal kyl, heterocycl oal kyl,
aryl aI kyl, ﬁet eroaryl al kyI aryl, het er

0
(d - 3Ralsibyfrogen wsgl@épcbfs the(ErqUprPaFIRIAg © ?é 19,1}91 (CON¥cloaticyl,

1.3 | 1
%@8&@ zh]\(]g (G of‘iy, - yét(%?g/ ’3) %kﬁ&r% Vi g%lfyﬂcaléﬁéibdgé 12)cycloalkyl,
QYN )AIYNO  Beteropryl©satkyy|  (Epubicynlanll f ibgipro(Cerbicycloaryl,

roup, each substjtute t t 1, sulfonyl
gxgtggq( @u}b&yc@prym ?tﬁﬂbé’ﬂqs&b Z‘)ajkériJ L@Qwﬁé}@l 14 ré%a]ky sulfony
r(t{?ggalkyl, sulfinyl (Cy.3)alkyl, imino (C.3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy,
aryloxy, heteroaryloxy, carbonyl group, iminc group, sulfonyl group and sulfinyl group, each

i ndependent |y sel ected fromt ﬁ; consi sting of
|

ary (OBEI o) al kyl ,
. 12¥bi cycl oaryl ,

substituted or unsubstituted;

Rs is selected from the group consisting of perhalo(Cy-i0)alkyl, amino, (Ci1o)alkyl,
cycloalkyl, heterocycloalkyl, arylaikyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cia)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Ci.a)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, and a substituted or unsubstituted 3, 4, 5, 6 or 7
membered ring;

R4 is hydrogen or is selected from the group consisting of halo, perbalo(Cy-1o)alkyl,
amino, cyano, thio, (Ci-10)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Ci.a)alkyl, thiocarbonyl (Cya)alkyl, sulfonyl (Cys)alkyl, sulfinyl
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R4 is hydrogen or is selected fromthe group

consi sting of halo, perhalo(d-Ilo)alkyl, amno,
cyano, thio, (G -10)alkyl, cycloal kyl,

het erocycl oal kyl, aryl al kyl, heteroaryoal kyl, aryl,
het eroaryl, carbonyl (CL.3)alkyl, thiocarbonyl '
(C1.3)al kyl, sulfonyl (Cl.3)alkyl, sulfinyl 29

v L kvl ~i Rl | -
(PG S GRS o AR ey AP oar ARt group mino
Erbg, gﬂY¢DYDEl©gP aﬁ‘ﬂlrl]ﬁﬂgl fgioup) e;gl subptitutedci uss,ﬂi?tsf!tll ted or
unsubstituted:  ,eac n i s_independen ot
Py GBEAR AR IS BRI PUPESAD" PG ol S L4 FiRyp sgpritingof o
b el U ﬁg'suﬂgtitlﬂ@@ E@ﬁ%}hﬂc&’ﬂ 8 SutsGhutsdGr ahsubktituied (Ci.10)alkoxy, cyano,
substituted or unsubstituted (C1.10)al koxy, cyano,

amichahg bowhere Raland Bs RS talved teasther © fPERAKIE0get her to

f ing; . R7 .0 S |
o et 0L b, JBAAT o e o o
grﬁﬂO@l?)mla@ﬁél (Clojatieyy,| alkenyk eaigyinyl, saryll heteeqagylo amjgosulfonyl,

SR NN T M E T I
Fﬁ%@ﬁ&%?ﬁﬁuﬁg .\zf&Le&?@éyl%hkyxb &inSio0 €016 SahdyitroAlgdraxy, alkoxy,

o, ydroxy, " al koxy, __carbonyl ggougg. red
carbory] groupp, imsad growpl syfenyb ssove and SHENYlEOND, cqvh cfybstited o
sub titu%.ed or unsubstituted; and R9 is hydrogen or
rasubstuedd®dt 1 om t he group consisting of al kyl,

cycl ol Ky Inydrogext @k as yseleomll Kydm the \graupk gonsisting of alkyl, cycloalkyl,
het eroaryl al kyl , bicycl oary],. and heterobi VAR h
beterpeyclodiedli antlalylor W@%@% uF’E&CH"*[fg&ziﬂdc?f‘%{"’g"ﬁ’é ioaryl, eac
enbodi, -Wii nhi bitors of the present invention
isﬁ%luébjg&tggﬁp@gﬁ% < conpri sing: a menber sel ected from .
U209 OLparoeiies Embodigrent, DPRIVHuhibimgraot the prgsent ipyeptiojnggde
~N R3 RBRS, A-,-,R51i~65Te \~NR6\ T wherein
SPEPOYNIS CRMPRAE N or CR4; each of T, U, V, Wand Y is
I ndepgnRgeitich Yeldtitdd BER hedrodpRbasistrgnfi ded that no nore
than two of T, U, V, Wand Y aéf ni trogen,; R al
2%

Rz\N/QlJI\ R
s |
‘S\N Rs

2\?;;1\1/&:13 E;le\ﬂs
o s RO

~N g 7

wherein

nisl,2,0or3;

M is N or CRy;

each of T, U, V, W and Y is independently nitrogen or CR6, 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=NRg;

R, is hydrogen or selected from the group consisting of (C;-10)alkyl, (Ca1z)cycloalkyl,
(Cs.1z)cycloalkyl(Ci-s)alkyl, hetero(Ca.iz)cycloalkyl(Cy-s)alkyl, hetero{(Cs-jz)cycloalkyl,
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QL and QZ are each independently selected fromthe
group consisting of CO CS, SO SOz, and C=NR9; R2 is
hydrogen or selected fromthe group consisting of
(A-10alkyl, (C3-12)cycl oal kyl,

(C3.1z) cycl oal kyl (Cl -5) al kyl ,

hetero( C3-12) cycl oal kyl (Cl -5) al kyl

Rl Er- SR, R SRS RRI  et) REY ggg?cgg}&l%ﬁ' K ¥ibtero(Cy s7)bicycloaryl,

H&E@(@&Qbﬂ:}{hbﬁ?ﬁ(ﬁﬁ@ﬁ&ﬂ carbonyl (C1 aalkyl, thlocarbonyl (Cpa)alkyl, sulfonyl

A 2 A o Bk s
MJ}:&W&G#@%% @HBMﬁyl d% rlﬁnﬁﬂroé’-ﬁ ghlkonlyl growp and,sulfinyl group, each

oary roxy,  al koxy, aryloxy het er oar yl oxy,
mtlmtqdorgnmlvpumteﬁl no group, sulfonyl group and

sul Tiil QL SHPro 86 gragl,g @gﬁshswg P&aamg YPafyL, Wb, (G ioalkyl,

IS S con

16k HeterdyLidhlkgly hrylalied, metem(a@mhﬂlwﬂ hetaparyo aarhgnyl (Cra)alkyl,

oaram i Joti fovk G S RS €SB hing e, mycrony,
%@oxg,) 3‘*!1 %}} he&%a&f]@%)’dc&%n )g%di:\/ ﬁnun%téréﬂw)tﬁlfonyl group and sulfinyl

3)a r ox
grouporach shiedtitntedion/ fsxbstiteed, bmﬁytl suqu \lﬁsHb,sngqtscbg 4,5,60r7

sulfon%: Eroup and sul finyl group, each substituted
&e rtuted, and a substituted or unsubstituted

3, | 4, 1éd 1f6yd9<s gedt or paeteeke trofi the groﬁﬂ comsm;ag obbalp, perhalefCi-io)alkyl,

se ecte romt nhe oup COI’] IS1t

penmapwet thm@s%rwﬁcyl cxﬁwq%lsv f omyolg&y 5>tefoka§; flalkyl, aryl,
)%:%u‘bp@t félggm& Othdektbonr mlqbdiksll sulfonyl. (Craalkyl sulfinyl

het eroaryl, car bon

((d1 3)31)@1 imﬁho (('ﬂ1t1;)ahksdrl:b‘dnylbf, AlOKy AP Ry heteroary qyﬁyqarbonyl group, imino
ond ﬁg!?ﬁrg' il ead Kyl
@%%ﬁ‘af g B%an %grouﬁe et %%%‘W%)%’ pEhcl:éllr(;%onyl Y

group, eabmymd%waaepamefnwuydrggmmsaaldctsd:frbmml;d groprogpsisting of a
each substituted or unsubstitute Eﬁ*ta'ﬁg( aﬁ:oxy cyano
i subigsivetad ermnsybstipiedGanoakyh %S‘Ebéwgt?fjé’& URSEBEHYY tp ’
consi st i a [ 18618 kibg;ut ed

(%Q%fgof 3{%1/% Réa%cﬁ%g%%tt%gg&g?kﬁnsubst it %t ed L
(CL_| Qalsk byc;rogemyam, selentef] Fratro theogrop espBsiFingapl afigl. cycloalky

are t aken_t get form s d 1, h
il | Falbe tieBap A efinly o SResHcftions,

Céﬁ%&@échﬂunsu’ﬂﬁitﬁ&@%@' oaI kyI arylal kyl,
het eroaryl al k y , bicycloaryl, and_hete ob| c cl oarrbng of halo,

each eabsRia Us etndependenilyh selestad offomy

S, SR Y o o,

Jidlﬁﬁla\nfcinfyal kexlmydlfongr ylhetdnmﬂsd&myl, aayipxms eF%WYloxy, arylalkyl,
¢ 0X
Sheje o IallyL < Fleglﬁ%i it RISt AP Mo, tyarony, alkory,

CYfb@R katdu pl e@kdiyl groupi a@ silfinyd, groymneach substituted or
nltro d o a koxy
unsubstituted.

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

compounds comprising:
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carbonyl group, into group, sulfonyl group and
sul finyl group, each substituted or wunsubstituted.
[0121] In another enbodi nent, DPP-1V inhibitors of the
present invention include conmpounds conprising: 31 A
X 21~, / NQ1lRs @ R wherein QL and @ are each
i ndependent|y selected fromthe group consisting of
CO CS, SO S, and |g=NR9; i's rogen or
sel ected fromthe groJ%ﬁthﬁé?- I"_'%{dhalo
perhal o(C -10)al kyl, amnp, cyaho, thio,
(Cl-10)al kyl, cycl oal kyl, (gEter cl oal kyl, aryl al kyl,
heteroarylalkyl aryl , het &r y farbonyl
(CL. 3) al kyl, thlocarbonyl (CllB)aIk sul f onyl
(a- 3)a|ky|, sulfinyl (A _3)R kyl, imno (C_3)alkyl,
hydr oxy, al koxy, aryl oxy, heteroaryloxy car bonyl

l imno group, squonyI group and sul finyl
grOUD F upl3éndisting of CO, CS, SO,
hydro @'%ggé%fégkﬁgi ﬁmigggﬁgﬁg%ggigtlng 0
(SOJ;,—d:ﬂ)GEﬂNKB{d (C3. 12) cycl oal kyl,

gge}ﬁ (%J cl.oa ké‘ 18 éF]ﬁ?ﬁ kﬁ%sl%gwp consisting of halo, perhalo(Ci-p)alkyl,
REGRS, 8- th (I}/S,QL)Q&B'FWcloaH@! mla{cﬁacyaoalnylkary}alkyl heteroarylalkyl, aryl,

het 1 2) b |
ﬂnglegagnaam‘(bgyyj. RS qhocarbo%yl' L 031Y itfonyl (Craalicyl, sulfinyl

?é!ts %CA 12 ) ﬁya}{]éég r %r%;%f’ %k&?g( %rﬁ?)br P@t@fo&?fb\@ carbonyl group, imino
(gedup3 hatfonyl groqudufdl slfiny] Soug eadtkspbstitivied nbur(sgbstggtgi kyl |

TS W TR

SEQﬁzcg@féglk?Mtf -ha, %@tuﬁ(cmbbcloﬂﬁemmﬂma hetero(Cangeycloaliyl,

nsubstitu

is selected from:t
aoyl§Tshblatiyl.of lp@rqml&eiallm;) al (Gy42)b 1531??%%!1 U etero(Cy.1z)bicycloaryl,

Aqﬂglpf%@@bxx%c&agﬁg(% rsgzﬁlé{f éalrbcl?lgf 1%9%%{1 gl}ﬂ%daéyﬂbonyl c:(g} galkyl sulfonyl
(©h5)2hal, atkiay! (Chuyaltat (i ikt gl 5 apqewl hydroxy, alkoxy,
CL.3 Cl.3)a eac

b it 5 T T S s o, e

%Béfﬂutehﬂ}ﬁﬁéugétﬁﬁté’d sul fonyl group and sul finyl

group, each substituted or unsubstit ut ed,
subst R ist stbctsr frams thseroup oasisting of peshalgfCy; ey aino, (Crrolkl,

cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cra)alkyl,
thiocarbonyl (C1.3)alkyl, sulfonyl (Cy.5)alkyl, sulfinyl (C1-a)alkyl, imino (Cya)alkyl, hydroxy,
alkoxy, aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
group, each substituted or unsubstituted, and a substituted or unsubstitated 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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menbered ring; RO is hydrogen or is selected fromthe
group consisting of al kyl, cycl oal kyl,

het er ocycl oal kyl, aryl al kyl, heteroaryl al kyl,

bi cycl oaryl, and heterobicycloaryl, each substituted
or unsubstituted; L is a linker providing 1, 2 or 3
at om separati on between X and the ring to which L is

at t achgd;o WagE&h Nebhe ltlgef: t%?@.\p]?fcofl&ﬁ;‘llgi 8{; 3336%)%13: (g%lzl)fafdoalkyl,

the separation are se rom

OficieaBopeyaslirn, myl(Coghullylanchaerbini(C:-galfyls2 IC3mbicycloary

(Besrolopbleatpreyt oo f e ifpont (5 kL, Slfonst Crpaion,

agyifif K \nind? Ydrtifd,- &y2 hktétoaryl, hydroxy, alkoxy, aryloxy,
(9. 1%:') bi Cyc oaryl mlﬁéa?g?o C4.12) bi cyclacr)yary}I{ 4 v &

cheteromyloxy Calkayhl allgynyl, tcmb@aﬂrmumcym inging| awp, sulfonyl group and
C (CL.3)al kyl, imno

@E@éﬂu &Cﬁ %Jﬁﬂtﬁd@rﬁﬂ%ﬂ ée{:lke(‘ilaryl hydroxy, al koxy,

a[(mzm}(y, In dilﬁthef enbodiment, DEP-EV tnHibitors bmm plesent anveutingl include

group, cyano, .imno group, sulfonyl group and

SEPTRPINPHS eRTBRIFFINg ach substitut ed or unsubstit ut ed.

[0122] In another enbodi ment,QDPP-1V inhibitors of the

present invention include ounds conprising: O

R21,, LN~ LJLX O i R3 ei n Rl _is hydrogen or

is selected fromthe groupNconsigti ng Xf hal o,
perhal o(C -io)al kyl, am ng, , thio,

(Cl-10)al kyl, cycl oal kyl cl oal kyl, aryl al kyl,
het eroaryl al kyl, aryl, et eraryl ,Rgar bonyl

(CL. 3)al kyl, thiocarbonyl (Cli3)alkyl, sulfonyl
(Cl.3)al kyl, sulfinyl (C-3)Bikyl, inino (Cl-3)alkyl,

?@ 5 al koxy, aryl oxy, heteroaryl oxy, carbonyl
g ‘% imno group, sulfonyl group and sulfinyl

gr oup, Readydfoghs bi Isstlededfromnbegrotp tertsisting Bohals perhalo(Ci-1o)alkyl,

 BAIUSpRAio, (CogD R IS ppiebeSoIGARS, &k, Bhteroarylaliet, ary
gggtgr;h?ﬁ eéllg)aﬁykyq ogaﬁé? (aﬂéi?éhrbonyklyﬁcl alkyl, sulfonyl (Cjs)alkyl, sulfinyl
Eéfaﬁdmanm) Ggae)adignl by firoxy, aIKpKy.@y9%y) hytrippryloxy, carbonyl group, imino
eteroa |

h&TWPoY nﬁlﬁr R gll@éjgrnyyf $0up: eadH QY& eBE ¥ unsubstituted;

h et er o Reik.hd)dgeR yicskeleatey fr()ﬂthégralqunslsmrgdféﬁylo)alkﬂ (Cs.p)eycloalkyl,

A e T T T

Q@i  NBERFORARIN, )a AT OXTs 1 WidsRMryl,  hetero(Caio)bicycloaryl,
hetero(Ca.12)bicycloaryl(Cy-s)alkyl, carbonyl (Ci.3)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl
(C1.3)alkyl, sulfinyl (Cy3)alkyl, imino (Cy.s)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(Cy-10)alkyl, amino, (Ci-ip)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, héteroarylalkyl, aryl, heteroaryl, carbonyl (C;.3)alkyl,
thiocarbonyl (Cy.s)alkyl, sulfonyl (C).3)alkyl, sulfinyl (C;.s)alkyl, imino (Cy.3)alkyl, hydroxy,
alkoxy, aryloxy, hetercaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl
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aryl oxy, heteroaryl oxy, carbonyl group, imno group,
sul fonyl group and sul finyl group, each substituted
or unsubstituted; R3 is selected fromthe group

consi sting of perhalo(d -1o0)al kyl, am no,
(d-lo)alkyl, cycloalkyl, heterocycl oal kyl,
aryl al kyl, heteroarylal kyl, aryl, heteroaryl, carbonyl

Cl. 3)al . '
o) ko G5 G il i ... 0 7
hy@ibsied ring) koxy, aryl oxy, heteroaryl oxy, car bonyl
o1 oup, LeRHMCBSYRin:lod o5y HOFSEEER P ERTEen & e i to which Lis
S HR&B&& Wh@fénpcﬁe &Bﬁﬂ Bsihb §1H1Ee$ ﬂrﬁlmﬁgzm%epﬁraﬁbn dre séTedHEEf @it the group

ring, 'S 't nker provid , or 3 atom
sepxa:sang ofwddmmmem ratmgenmdrsulﬁg !11!51 which L is

ttach f
L T WU
Oﬁrft‘éﬂag%ﬂ%cyawtﬁﬁo W(O@%ﬂkylatn dheterbinyl(Cy- a)aﬂtyM |k <Cs. 1g)b1cycloary1
sel ected fromthe group cons|sti.n

(E3=TiS opbIsHoR]. ol F ety by pogtl 1oy PRk, Sikonyt (€1 aation,
a%ﬁl&%%llo}aﬁ{yg JT@;%E&‘E?)F]}’ drhid - VR IHékoaryl, hydroxy, alkox?r aryloxy,

et ro( C412) bi cycl oaryl, carbon
( ﬁéteﬁ))aaﬂm allmmnrlodhmdxmﬁrbom glgv)tmlqmo, iminor gayp, sulfonyl group and
imno (C1.3)alkyl,

}al k'%}/:i ba‘i]?ef‘? uuff'é?l(u"ﬁ?% OXY, él koxy, aryl oxy,

hguggmbmjpxy al kenyl, al kynyl, carbonyl group,
cyano, 1 mno group, sulfonyl gr oup sul fi

| .
g r[%’q’@] B pmesHEShT of R PBFOTL RIS OR: Defe deProudatEorpprapgs wherein

th
i D8 b0, 8t st

at\mﬁmcmt thb lpE or/B dtomg clf heoreddiag thei soperalismaire selested feqmp i¢ group of
at ons.

gl‘l;pra W@“ﬁ“ﬂ% 05%&}3%%@?' actylgé)ngdf &g%g‘%tt dEan%ger?’atﬁ%] o ou ppdmcular

Ofvarlhﬂld?lkﬁrépa%téhsxﬁﬁtohﬂmeﬁhFafonilg&ﬁieamm oxygen or at
| east one nitrogen atom

n one particular. v rls%gﬁ Ntrom th
L [063dr afmeegndite amtlswér Yﬁfﬁﬁmh‘?féhﬁ‘ Bipseoh i veRting Liy ?“‘ for the
I n_regar ar| I PLEH” -, -C(O)CHz-,
i BT ngs'jj%ls S Iect romtE nggtg)cons%‘(tbl)n ( ) ’

C@hﬁ(mM(D)CEWzCHﬂm -0-,~Qley, cH;0 OCHz-

U TSN R Ry, G
- N(:‘ﬁ'@ :, )- -ﬁd@iglfnb( 0)-, QHOYNGHR C(ONEIGH-HIC (0)CH -,
i%é'}i%ﬁ;ﬂk'ﬁ;- et OB e ONE BRSO 5-

- SN gy, sReH, Mgt s, oG8 Bl

- C(CD,0@18~, -C(O)CH;S-, and -CH,SC(0)-, each substituted or unsubsututed
[0125] Inregard to another variation of the above compounds, L is selected from the
group consisting of -CHz-, -C(0)-, -CH2C(0)-, -C(O)CHz-, -CHz-C(O)CHy-,
-C(0)CH;CH,-, and -CH,CH,C(0O)-, each substituted or unsubstituted.

[0126] In another variation of the above compounds, -L-X taken together is selected
from the group consisting of -(CH;)-(2-cyano)phenyl; -(CHy)-(3-cyano)phenyl; -(CHy)-(2-
hydroxy)phenyl; (CHz)-(3-hydroxy)phenyl; -(CH,)-(2-alkenyl)phenyl; -(CHz)-(3-
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-CH2C(O) S-, -C(O CH2S-, and -CH2SC(O) -, each
substituted or unsubstituted. [0125] In regard to
anot her variation of the above compounds, L is
selected fromthe group consisting of -CH2-, -C(O) -,
-CH2C(O) -, -C(OCH2-, -CH2-C(O CH2-, -C(O CH2CHz-,
and - CH2CH2C( O -, each substituted or unsubstituted.

[ Qil&ﬁ%d){lfénﬂnqtl?ﬁf-(z\/ﬂﬁn@bg fgﬁﬁ‘f Elﬁy 1)&58&5&1“ PES,)-2-

en” t ogethér i's"s

c anshexy)phgnylf (CHQHZ)mQtEOWElMﬂpF(@Hﬁ) (2-111t1'0)Phe!lY1 ~(CHg)-(3-

el AER SR by it ool

(c@%kaéﬁoﬁ:ﬁe@l&@ﬂi))(@%kamrdf) (@CH%KY@maﬂhﬂwbhenyl

L AR AN L IS %z@mzoiwmpmgygﬁm+tetrazoly1>pheny1 :
%ﬂ@;a%gnlgg@ghgw?vl gﬁﬁ%%&%&%&) REfRL:

Mxmthﬂ)iﬂh&ﬂw(CHﬂé(@l@)iﬁ(@mﬂwbﬂmm (@ phienyl)pheny];

(@j@ §§h§ﬁr RS @SJ; —E%H%lp}phenyl (CH,)-(3-halo)phenyl; -(CHy)-

- (PHONK Jplicayk 3(6912)43)—@Um-lé?phenyl «(CH>)-(2-CONB(C;~7)alkyl)phenyl;
(CH22) éS tetrazol yl
CONTSivel )yg?why(CHz) (2-C0y(Ci-alkyDphenyl; (CH)-(3-COx(Cy-

)gh%))gﬁé’ny 5 ”1‘?%2? N?d o yl(cfl%)(%%é&n@f S5heny!

(H@'r)ﬂmmﬂsﬂl XﬁHeWF(Cs-v)al@H?her@B @ﬂHEzMZ I@ﬁﬁmloaﬂwl)Phenyl;

(2% 1 %Bﬁﬁ%ﬂ (‘%Bﬁiﬁ% 3 3-anytypheiyi; -(CH-

Eibrot 3 ﬁ% aﬁa&%uényl -(CH,)-2-bromo-5-fluoro phenyl; -

%@H@)Z IQOKQ@ﬂQTOP}l%ﬂWGy ﬁéﬁmano-S(fmlem PheaylCaie)-2,5-dichloro

PRl R e iRt SR S8 plaryl (R Ao 3.5

- (ThRyo (IngICICHYRE-khloypBsaliflyoro phenyl; -(CHy)-2,3,5-trifluoro phenyl; -

- g ) é f (ggéﬂ%%gl oi’: M{;)&Egtgép;:i 5,6-trifluoro phenyl; -(CHz)-2-chloro-

G@F&ﬁrﬁu%r h:)l ;jbrd-z-csé&ﬁtﬁé -diRof) pHehPh R O¥, yz c&&\#@s 6-trifluoro

(2 heteroary 3- heteroaryl)p
;-(CHip etgmpyqlmalgr }phgngq and -(CH2)-(3-] hetemcycloalkyl)phenyl each

I uor o phenyl ;

g@ﬁﬁ (%ugﬁg’@m&PUoro phenyl; -(CH2) -2, 5-dichloro
ph[ﬂilzy II In(a(ﬁbl‘b)ar éhlz li}diinb édu;bgb—lgﬁﬁﬂbikors of lﬁk@ﬂeréht ErveéntidntiAElude
phenyl : - r ono- i fluoro pheny
-E@é}“-ﬂéﬁéqﬂ‘w%sawe 5-di fl uoro phenyl ;

-(CH2) -2, 3,5-trifluoro phenyl; - RqRg
(CH2) -2, 3 5, 6- tetrafluorophenyl

- (CH2) - 2-br ono- 3, 5, 6- trBN\uoy@ h

-(CH2)-2-chloro- 3,5, 6- trlf"fuorﬂ
- (CH2) - 2- cyano- 3, 5-di f | uor gizphe
-(CH2) - 2-cyano-3, 5, 6-trifl uorg~ p
- (CH2) - (2- het erocycl oal kyl ) ph¢nyl ;
- (CH2) - (3-het erocycl oal kyl ) phBpyl , each substituted
or unsubstituted. [0127] In another enbodi nent, DPP-1V
i WR?®Bi or s of the present invention include conpounds

conpri${sng2, or 3;
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REGR6 1 R2,,, i .1-01 n X @ Rs Rl wherein

nisl, 2,or3; 35 Q and 2 are each independently
selected fromthe group consisting of CO CS, SO

302, and C=NR9; Rl is hydrogen or is selected fromthe
group consi sting of halo, perhalo(C -to)al kyl, am no,
cyano, thio, (Cl-1o0)al kyl, cycl oal kyl,

het er ggrx@ Car%)o ﬁe}ﬂ%@#ﬁ é[}i?éd%%?&%'g%ug)ébns@hgbfco Cs, SO,

het er t hi oCcar bonyl
SOLa%MHNRg, sulfonyl (d - 3)a| kyI sul fi nyl

ar y | o %@P@F'ﬂ) g5 Isé}ﬁfﬁ}eé%gllinﬁ%% ?Pué ot ?&Ymg %} 106 %erhalolscl -jalkyl,
S0 Bytin Um%gdlkﬂuwcldm{yl ,BERERycleakyl, mzlhﬂtyl ha:tereairybﬂkyl aryl,

unsubstltu

drogen or se| ected ¢ il
briorsprytoneben] G 1oRlkyE HinssapRy | (Ciotaiolo SRy, i iajlicst, suifiny
é;s %%I%%lc%mlicg% QX% &%%&lﬂgﬁ;laﬁbﬂ, heteroaryloxy, carbonyl group, imino
el alfcdy ﬂg’a‘a»up/midma]ﬂnyl groulareyctt(s@bstitwt)eapkgqsubsntuted
E:: Z: %@aatlg&foggexié E%/S?rli er) C%hel up co\{lg]lst%iagr A’H (C1-10)alkyl, (Ca.iz)cycloalkyl,
| h Cs- 1 1
?g Sggé G@iﬁk@ -QUEIDah¥koEs @c?élwkylccc@soaglssp.]yo etero(Cs-r2)cycloalkyl,
(@1@3}18]3«1@1, Qaleman&ﬂcr(sélk)&) al ({(Z)ﬂz)blq:jfﬁqqgf 1 Clh%gr%qckﬂ)bmyclom'yl
|
Relafc e S GaAE: SR At oskemagt(ERol mifont
qC4BILSN) Sulsictif (CRyhllcgl; imipo (Eadidkylsariiol ayk bejerparyl, bydroxy, alkoxy,

gagyslg%gt ;Ettﬁét edogeqapﬁﬁ?l@;]?%ue&c ?gﬁeugp %ﬂ%& stgﬂngwg gpolt!aB and sulfinyl group, each
Eﬂﬁ @E@F}%&-ubsm oal kyl, heterocycl oal kyl ,

et eroaryl al kyI aryl, heteroa car,bon

( CI SRaisl@pleptedtfmmmg rgeopydongistingtaerhe Lpblqﬂsﬂ o, (81-10)811%’1

RSt o e
mﬂhwﬂtﬁ&)ﬂ%ﬁmmﬁﬂ gmw)mkylmugwl @d)aﬁawﬂ fiining| (C; 3)a]ky1 hydroxy,
group, each substituted or unsubstitute
SAlkRsY; Ayl lefrterem%&t ERPEHERRUP, JmiR0 BuR, ,,5;9 nf] group, and sulfiny!
r%’Prgp eﬁ%f%ll Bl br RRsubstithfed eafind aibstititedyd nagbstitotedids 4, 5, 6 or 7
selected Trom

he group consisting of a substituted
amembgubsingt uted (Cl_l1o)al kyl, a substituted or

unst bsetali ; t & OId % m%e;)eahelﬁﬁ§¥nydr8¥§1rb(hs selected from the group consisting of a
substituted or unsubstituted (Cy.10)alkyl, a substituted or unsubstituted (Ci.10)alkoxy, cyano,

and halo, or where Rs and R 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-io)alkyl, (Ca-i2)cycloalkyl,
hetero(Ca-1z)cycloalkyl,  aryl(Ci-ip)alkyl, heteroaryl(Ci-sjalkyl,  (Cs.iz)bicycloaryl,
hetero(Cs-12)bicycloaryl, carbonyl (Ci.3)alkyl, thiocarbonyl (Cy.s)alkyl, sulfonyl (C;3)alkyl,
sulfinyl (Cys)alkyl, imino (Cj3)alkyl, amino, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
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and halo, or where R5 and R6 are taken together to
forma ring; RO is hydrogen or is selected fromthe
group consisting of alkyl, cycloal kyl,

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

bi cycl oaryl, and heterobicycloaryl, each substituted
or unsubstituted; and X is selected fromthe group

het eragj? ‘16{3’9 sen ﬁchk}@laé nyl ?%1%9555’ Hgﬂ khp, sulfonyl group and

12) cycl oalkyl', ary
Ivelfiaylogioys, ¢&h-Bbstituipd or '(Ilsgbsllmtt# cycl oaryl,

er o q )bicycloaryl, carbonyl (d -3)al kyI ,
MI (C-3)al kyI sul fonyl (C-3)alkyl,
0 28] Ny IAct&imratHeydbove variagorsOlhe Bvehtiot provides@mpoyds, wherein
heteroaryl, hydroxy, al kox

| , 36 .
R@tsawhmteiyr ungpRstigyed (%v%yﬂg;lzylg)gw PGyl variation of the
con%pgh{l;ﬁ E&‘éﬂi X 54 fuBEhthted bPHRNBR e d {&é % Halrocycloalkyl,
gr ou Su ubs

stituted or unsubstituted. tituent
)Whe['e@xiXEi]a a Awtrstitudiedng mwbshmtedbmleomdman Xds g sulishitnted or

I nv nt.i %{a éﬁ‘r %‘ﬁ g‘ﬁ%ﬁ&gﬁfn&lﬁf'ﬂ% VV(*\%%E% 2%/1& A S‘éli’ﬁ?&ted ar r%msubs'utl.v:ed

qlg@mﬂ]_ particul ar variation of the above conpounds,
wherein X is a substituted or unsubstituted

(0129%) hén encaeayiiquinavRSiation offfterabpYe SOrRROURdSs s £ ring bagng? non-
SRR RS oy S o ol
)éon:@omds,ulﬁss a tmg baVing a nomshyisdgen sotstituehient @ 2o Byposition of the ring
ol g Bxerds sorsige hi Py Ak oo ©
HRH CSWIW 2Tl héteﬂaryqtlismyr (O icyclonl,
varlatlon of the above Xis arin
aaemqam@@mip@@qnm&m 51 Siosschonyl (sl b GAnYE s el
( H}‘gxlyl @ngﬁ{yf ‘1{1@0@7 ?) ?19? $kRtdaRd, Bfiroxy, atkoxy, aryloxy,

Metees(103y, I:Er):oygllgaaipkg»yano,amyd (hé]o ingipa gropp, sulfony! group and sulfinyl
heteroaryl al k 09 12) bi cycl oaryl,

HEP 5?"@?“ ‘F%El? %arbonyl (Cl-3)al kyl,

tloisar e Qﬂ{dm&@m&h&k Véﬁaﬂoﬁ ut fsQrdabstitéied S @lshydtl,tuted halophenyl or

sulfinyl (Cl-3)a y,|mno(C13aIkyI am no,
rcbhécppbanxll In ygt@p@hgr pagtioulsx yariasiop, therp is prewided @;gpggugiq/wherem X

EIEFE% i]/\ or%kub%éﬁ%ult}a{bﬁ{’;{l (ﬁalolﬂgl!efbarjl rﬂlﬁzﬁ &{r)%‘ﬁ:halohcteroaryl

roupan group, -eac stituted

qo13m)sulis Eﬂg&tﬂ @@mdcﬁlbﬁ@dnmﬂn@ﬂmtmbntﬁmdnnom provides compounds
variation, X is_a substituted or subS|tut gjr 1: (2
Hﬁ‘!%?iﬁé‘rﬂﬁlselﬁ?ted PR ERER SARSISHRE Gl IRBDRSY -eyaapplsmsL
L ] e Hel éﬁd&éﬁ Ferdl; (25 @
St PR GRS R Gl e - e et e“?‘oérw
ohlhmbrbpheyxyl 63 mymmmgzmwmhmm@}mhom@w ito
C@r b @ufg@ ST (2O SERD; (R MRS 2-
carboxamido)phenyl; (3—carboxan11do)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;-palkyDphenyl; (3-CONH(C;-7)alkyl)phenyl; (2-CO2(C;-
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wherein X is selected fromthe group consisting of
(2- cyano) phenyl ; (3-cyano)phenyl; (2- hydroxy)phenyl;
( 3- hydr oxy) phenyl ; (2-al kenyl) phenyl ;
(3-al kenyl ) phenyl ; (2- al kynyl) phenyl;
(3 al kynyl ) phenyl ; (2-nmet hoxy) phenyl ;

3- net hoxy) phenyl; (2-nitro)phenyl; (3-nitro)phenyl;

T B PEORC B AR g GGt

(ﬁ(&%ﬂmmﬂ@)(ﬁﬂ%ﬂa&wﬁhcﬂw I(2~(£Eaamy§19 bphenyl;

S ComeraPBRE 12 frybihdsSh (2 RS hinerBl f8HereroaryDpbens;

g%gér}xﬁ%ghen P’hﬁ@f@ﬁ@ﬁﬂ?m& lééri:ly{j a%wzﬁgf%doiqﬁg?nyl 2-cfyeo-5-
mgméh@))ﬂh:bﬁrﬂldlf%@ Mﬁ%{p phel( Mbﬁ% éé:ﬁnyl 2-bromo-3,5-

s PRSI oy S by

tetraliokoo m@y Qrbréﬁeﬂtﬂﬁ-pﬂhmycb phengl2 zmﬁél&ﬂmpmnﬂ 2-

g’gal{o%S \ﬁgf@;)kygggp{(]y E%%M? %%&Jmﬁp %ﬁslngrﬁ é5 %F&%%?ﬁgglkyl)phenyl and
g@hﬁ&t SEstd j)pher(ﬁ daed aib@@tmeh)ophmutumted

hényl ; 2-brono-5-fl uoro phenﬁ ;
70132] or Tn Gnefvagiation cpi}tbmbove porgpenads, X ispelgeied rpRdhs sroup
2, 5-djchl.oro phenyl; 2,5-difluoro phenyl; 2,5-dibrono
SRBSSHRE 95 by orro- 3, 5- dlfluoro phenyl

2-chl oro-3, 5-difl uor Ryl 2,3, | uoro phenyl;
2,3,5,6- tetrafl uoro B2 br trlfluoro
phenyl ; 2-chl oro- 3, rld uoro pPhe yI

cyano- 3 5-difluoro phen9f’*§ cyano- BH?T?trlfluoro

p en | ; (2-heterocycl oal kyl ) phenyl; and
erocycloalkyl)phenyl, each substituted or

unsub%istqumglsz] In one variation of the above

compounds, X is selected fromthe group consisting of

A N BBisBePiNA is S, 0 or NR24; Bis CR3 or N R23

hydr ogh & Rfgeloa By ey B9 S‘f"fygf‘*@;fﬁ”ﬁ%ﬁﬁg g

Cpesatindo(CEm3alkyli tannno,( @_101 ogyandy |CP3,( @ 2 €yl @wl:k;ifsa 1z)cycloalkyl,

h | oal | LI,
l%tigé(%%%caa@ég °% E Vaﬁoﬂa’r ( ﬁlatetoggﬂ K -5)all81, €7 @8 ¥bicycloaryl,
y%bl%ﬁyll tclshn@nnmiocéxﬁﬂmﬁ) E’ﬂnhlnﬂkyl aryl, heteroaryl,

thlocarbon ﬁi 1.3)al kyl, aryl, heteroar dr ox
arydenay, auqoyy,oayloxmbeéelgawmxymnp BrouD. gﬁa%lqﬁyl BYah0 ifmosulsonyl,

%%?ﬂgﬂfoﬂ ;Lgfl#u}foﬁ é@ﬁrﬂﬁ 1f Ry | sulffyy | ggeup, Qﬂ&ﬂ substltuted or

roar ony group, “each
sutzabstitutéd dndr

Rys is independently selected from the group consisting of hydrogen,
perhalo(C;-1o)alkyl, amino, (Ci-10)alkyl, (Ca.12)cycloalkyl, hetero(Cs-jz)cycloalkyl, aryl(Cy-
1o)alkyl, heteroaryl (Cy-syalkyl, (Co.12)bicycloaryl, hetero(Cg.12)bicycloaryl, carbonyl (Ci.
s)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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unsubstituted; and R24 is independently selected from

the group consisting of hydrogen,

perhal o(d -1 0)al kyl, am no, (Cl-10)alkyl,

(C3.12)cycl oal kyl, hetero(C3-12)cycl oal kyl, aryl (Cl1-

lo)al kyl, heteroaryl (G -5)al kyl, (C9.12)bicycloaryl,
hetero(C8_12) bi cycl oaryl, carbonyl (d. 3)alkyl,

t ']ng)s(@ bﬁ% th 1& Kr)ﬂlatl Fofhhe METEERRI0thds, RV '.’sélédfed from the
al’ ko eroary oxy, I'm no ‘group, carbonyl
ggmuppoﬁsmtmgsﬂl fonyl al kyI sul fonyl, aryl sul fonyl,

het eroaryl sul fonyl, anq,sul finyl group,,each

substi tute unsubstifguted, 38 [01 _['_Pl anot Ber
2 lime ' tiew?s t he bov-eé oungs,
sel ect &d he r OUR\_Cloffsi st ifg N\ Y -l /
2, 3, 4, or|

parti

(Rt (RA(RT)1 (R7)1 wherfein t is 0, [,
5, and each (Ry;is indepengidt!|y sel ect QH {romthe (Rzi
group consisting of halo, perhalo(d - gal kyl, CF3,

( @herkiy al kyl, al kenyl, al kynyl, aryl, het eroaryl ,

am nosul f ony, al kyl sul fonyl, aryl suI fonyl,
het erofﬂs)ﬂ’ 2114 f?’o‘}r % | oxy, heteroaryl oxy, aryl al kyl,

het er ogdenl &,k )4 , mawna@idyylseleaea ef:@ﬁyotheagioyb comsistiog of halo,
t hi o, ano, nitro, hydroxy,_al kox car ffonvl
| phmlofou T ke o Al 5 BStRgoA o SRtinosutfonyl,

LABCS’ISP su]ff' bsd éér ﬁx‘ggul %@1 ioﬁy,y eﬁet@tﬁ%ﬁﬁ& arylalkyl,
var ro

el"écte p consistin

Shersﬂo)aﬁﬂﬁqﬂmgmameremrmyslmﬁ:yn s Ahiocsre. B Budery, alkoy,

R7 is i ndependent sel e fromt t

oA, rofier R @B oy apity o and Gedingh iy Bk b o
aluggmg{lmteal kynyl, aryl, het eroaryl, am nosul fonyl ,

al kyl sul fonyl , arylsulfo , heteroarylsulfon

al§idty, Iyt enasheryrustion, 1§/ pegqtssl from H@t%ﬁ’wg‘ﬁlﬁ%ﬂf,

cycl oal kyl, het eroc cl gal kyl, am no i 0, cyano,
nitro, hydroxy, ” rbo oupy imno group,
sul fonyl group and ukfi n achgsqﬁx,;ptut ed or

g
(H7)s

wherein

sis 0, 1,2, or 3; and

each R; is independently selected from the group consisting of halo,
perhalo(Ci-10)alkyl, CFs, (Cii0)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.
[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, -CONHz, -CONB(C1-7)alkyl, -CO(C;-
palkyl, -NH;, -OH, -(C-s)alkyl, -alkenyl, -alkynyl, (C;-s)cycloalkyl, aryl, heteroaryl, and
heterocycloalkyl, each substituted or unsubstituted.
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unsubstituted. [0135] In one particular variation of

t he above conpounds, R7 is independently sel ected

fromthe group consisting of -cyano, -methoxy, -nitro,

- car boxy, -sulfonam do, -tetrazolyl, -am nomethyl,

- hydroxynet hyl , -phenyl, -hal o, -CONH2,

- CONH( C1-) al kyl, -C2(C1l- 7)al kyl, -NH2, -OH,

&éﬁh 5?124 @6(‘51155 éﬁ:’b&ﬁﬂ%ﬁn Eﬁlﬂvﬁﬁﬂﬁﬁb?to& G 12 )prasent Gekbion include
» yI, an et erocycl oal kyl ;7 each

sulpburddycedprisingtnsubsti tuted. 39 [0136] |n anot her

enbodi nent, DPP-1V i nhi bi tonsg f the present invention

i ncl ude conpounds conpri sin ,7)"Ni 11 nN

R3 Rt wherein mRs_0, Q! 5 nis 1, 2,

or 3; QL and 2 are eWfch i y selected from

t he group consisting gé SO S, and C=NR9;

Rl is hydrogen or is romthe group

consi sting of halo, perhalo(d™Ilo)al kyl, am no,

cyano, thio, (Cl-1o0)al kyy, cycloal kyl,

het er,ocycl oal kyl, aryl al kyl, heteroaryl al kyl, aryl,

H¥5iBar vyl , carbonyl (C -3)al kyl, thiocarbonyl

(A -3k, 23Uyl (C1. 3)al kyl, sul fnyl

(Ad-3)alkyl, into (C-3)al kyl, hydroxy, al koxy,

aryl oxyis Ihat®@bdpar yl oxy, carbonyl group, imno group,

sul foryl  ar - ' RARE Ednisistiiigost T, CS, SO,

unsubs iafngt(g;ﬁ?e %gﬂ@e@g%i ggfegdré@ggl ectgerg%)r om t h%ﬁ

gsOypand0asRsi i ng of (A -1o0)al kyl, (C3-12)cycl oal 41,

f] g? o rl gl%% %{@?%%4%%@%@% }lgl gEOHP consisting of halo, perhalo(Cr-10)alkyl,
Eﬁiﬁﬁf&g%l-, %B,Qﬁﬁo?fbrwyclggal&j{hzlh%t@bcwlbaﬂ@l, llay_sllalkyl, heteroarylalkyl, aryl,
hgt;;@{;‘\{émx@ 4Conaligl, (Ccarttmt LY sutfonyl (Cy.palksl, sulfinyl

hete AR B ORkI@INIbxy, carbonyl group, imino

(&:3%%woﬁ'¥)gigg$ E%dﬁéfﬁ ?]%%%}3) Iolg I SWO ny,l

(ﬁﬁuﬁ)sﬁlfkmlﬂ ,grcﬁwl el Bwlﬁnfl@;@éeachw;sww ungybstituiadgy | |

am no, _ar et er qar r oxy, . ar KYCa s )cvcloalkyl,

het er oBe 9%@5‘9&953&‘5%‘8‘?@4 ffwgﬁﬂ%ﬁoﬁ%ﬁg@% I(Ocl 1 )é'}k%d%yﬁ 12)cycloalky:

ggéaﬂg;cfa&&ﬁtéltmkyxgrﬁ&t&o(@qghycl@u@wﬁsmm dretero(Ca-12)cycloalkyl,

unsubsti t ut'ed; _ Cu 1 )bicycloary]
aryl(Cy-io)alkyl,  heteroaryl(Ci-s)alkyl, (Cs.2)bicycloaryl,  hetero(Csqp)bicycloaryl,
hetero(Ca.12)bicycloary}(Ci-s)alkyl, carbonyl (Cy3)alkyl, thiocarbonyl (C1a)alkyl, sulfonyl
(C1.3)alkyl, sulfinyl (Cy3)alkyl, imino (C1-2)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(Cy-1o)alkyl, amino, (Ci-i0)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl (Cr3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cys)alkyl, imino (Ci.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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R3 is selected fromthe group consisting of

perhal o(d -10)al kyl, am no, (Cl-10)alkyl, cycloalkyl,

het er ocycl oal kyl, arylal kyl, heteroaryl al kyl, aryl,
heteroaryl, carbonyl (d-3)alkyl, thiocarbonyl-

(C1-3)al kyl, sulfonyl (C-3)alkyl, sulfinyl

(C1-3)ai kyl, imno (Cl-3)al kyl, hydroxy, alkoxy,

aryl oxg ﬁ?ﬁlﬁﬂ@ﬁﬁ ?d@%ﬁ?ﬁ?eﬁ@r lﬁ@ﬁ%&n &Hifitcted Fondthe ?@Upconmslmg ofa

sulfon group an I nyl © group, each substi

o suhsﬁmwdsx unambstatpted 16C1- m)etiayh sitsitbstitwse] errungibstitaad; (Cytogadkoxy, cyano,
ere Ln 5 and R6 i s
ﬁ’&fb‘ﬂ?é‘?rd’éWPF'ﬂ? I%VEHE%JD Bren, tgge%gr {ogfgl%rhn Mt he group

COﬂSI stdcRO Rf i@ indegembiddilyt Gelected Uftembshe t gioapl consisting of halo,
(A -1o0)al kyl, asubstltuted or unsubsHu&g} Ifonyl,
( eerhalejGihwelkyl, ‘é%d@l 103l plkenyl, %Jm#f texoarylpaminosulfony

7 loxy, arylalkyl,
bR [SkiRinlo LIRS CaSnfT hfeoniop. anlay

roup consi sting o

habwrommuﬂtﬁatw(dﬁlkyl,d)eedrqubloam am@m tltio) eyakrgi nitro, hydroxy, alkoxy,
| k | |
RGP 8oy 1R S i) T v B By Bl subatituted. or

aAkiBStuteedngr oar yl oxy, aryI al kyl',  heteroaryl al kyl,
cycl oal kyl, heterocycl oal k am no, thio,

ni tro, Rays rhysisﬂgezqudﬁwelecf@ Ve mccqsﬁxﬁ@o@ gk, cycloalkyl,
3#é%ﬁo&%%l?%%@df’ar@%‘%v%gﬁ%téﬂ?@aﬂ%"“& B A Eer e ot coch

thebsgmdmrammﬂjsﬁnﬂadg of al kyl, cycloal kyl,

het er ocycl oal et.er oar I
biltdA7I anW‘F’JOthé% Bn’h%‘i"éeﬁ bﬁ/} th jtors gg@%p {:J%sl?ve{l tion igclude
OfeoM] E&%Ebﬁl [01371 In anot her enbodi ment, DPP-1V
inhibitors o ;}&Wsem i nvention include conpounds
conpr i gimegnbens 18 dhecgrounropsisting e gr oup
consisting of R RS NU- RS RB T= RR5 T=~ R2~-NQ n
\ /IVR~1n\ //IVRANNYW | Y-WI YW%H

s F=U

R3 N R3 I\hgﬁeRN_Fg\Rl vvherePeRy , or3;

Row, .- \ N
Row, Q! WAL Y PRy B\
U A g& V- O W
SN Rs N "R N" Rs
wherein
nis1,2,or3;
Q' and Q? are each independently selected from the group consisting of CO, CS, SO,
S0;, and C=NRy;

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,

Ry is hydrogen or is selected from the group consisting of halo, perhalo(Cy-ro)alkyl,
amino, cyano, thio, (Ci~1p)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
heteroaryl, carbonyl (Cis)alkyl, thiocarbomyl (Cj.3)alkyl, sulfomyl (C1.3)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;
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QL and @ are each independently selected fromthe
group consisting of CO CS, SO S, and C=NR9; each
of T, U V, Wand Y is independently nitrogen or CRIL6,
provi ded that no nore than two of T, U, V, Wand Y
are nitrogen; Rl is hydrogen or is selected fromthe

group consisting of halo, perhalo(d -io)alkyl, am no,
cyanog Em{d%o%e&gr sél&l&i#fdﬂlme GYfubahdiating of (Cl-m)a]kyl (03 i2)cycloalkyl,
heterocy oa [ al kyl heteroaryl al kyl

@IIQCMYKC@MW he(c@b(cs)aamgﬂalkyl(ﬁn c)elé%omero(%m)cycloaﬂcyl

ech]((: I 1 }fellfﬁl nlgé H If) ak(‘f}’lﬂbﬁ ég%f&l”y' petero(Copbicyeloary
ﬁétwomf)bﬂ?élsmw)@mﬂ cmbbﬂ (4 3>am1u fhiodartiongl (Gyrsliyl, sifony!
S |

(st selngCra i, e HOh o, BT ER FY AHS  Lkowy

%@9&? Cb%] @Bﬁ)ﬂ g?\?@)ﬁgu g:%rﬁxlxd‘éfbup, EBm$Lor6vfcdraaliiny group, each

blﬂisﬁm&(d@uﬂﬁlbstymtedal kyI (al - 5) al kyl

EZ: 2: % @)‘f& cl o% |5¥° up g %n%ggygrgg]e ym)alkyl amino, (C-o)alkyl,

Fé@dll%ﬁ aﬂzyl 1, heteroarylalkyl aryl, hetcroaryl carbonyl (C;.3)alkyl,
het er o( Cl b| cycl oaryl (Cl-5)al k
(dmcaﬂycmbfk( -2 akkbl, atlﬁﬂﬂubﬂ(#‘ma)atk@l 18Y11£§] 3)5&'!}, imipg {Cr)alkyl, hydroxy,

| il »an 1m
] RSP (o o gl Sy i
hesupl ewh shisstiyuted ar rsahdtitged; wpd a|snbsm1@ltgﬂf erUpnsubslity Ef¥§:l 4,5,60r7

group and sul finyl group, each substituted or
iM% ed; R3 is selected fromthe group

consi ghdni 2Rl RE’i%'iﬁd%lp@x{thﬂjr ydedden br is suleanal, from the group consisting of a
(G -lo)alkyl, cycloal ky het erocxcl oal

asulysnalted:gn unsubﬂwqga(pyg@alkgh a subgtifpted REYRSH 9d (C1-10)alkoxy, cyano,
| kyl,
SR AR i B) B e P BBl Bng ol )
(C -3l isyﬂlydrd'gtdr@-x;s selaxtddofrym e yarowy confastiag i glicdx Fycloalkyl,
b | I
Sotorvcaypatly oinpalih Re€iRSEmel SRl B ipbigyctomt, cact

akd tﬁuéygﬁadsﬁ%ﬁqe@ranamsubstltut ed 3, 4, 5, 6 or 7
menbered I ng; each R5 and i s | ndependent |
gh g of halo,

hydr ogeseh oRisi $s s@ﬂﬁ@ﬂ@@ﬂb’r @ﬂF‘ftFFE f@‘?‘&u ecd?i%‘fpst‘foi’i'&ls%tf

S%Ekﬁaﬁ I F 02%1(@? uﬁs )h{kg{; e‘%‘eg’lgi—aﬁﬁ’}l Gl %)&yhag?gﬁ% armnosulfonyl

adiely1 idfostyl, OrarymﬁlbﬂleS heteebaRfswionylt amaﬁomgérmgparxlgxy, arylalkyl,

for oarylal nflscyplﬁgl.\%lf Iﬂgdr o?c 0 r I B se eth?gnof, 'n§tf8, tﬂ'}‘ﬁroxy, alkoxy,
ik ! ednd bup, each substituted or
b%l@%n???% Pal fift {1 ﬁl]belB:L Fﬁﬁb aSuyﬂi@l karbup, each su

terob| cycloaryl, each substituted
omnsubssintbed.i t ut ed; and each Rib is independently

sgl.ect ed om t he group consi sting of hal o,

p@hﬁb@g&* o)al kyl, CF3, (d _lo)alkyl, alkenyl,

ajonysy |  Inaégakd tolvatieofrme Whove ambndisehfsang variations, the present
invention provides compounds wherein Rs 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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al kyl sul fonyl, aryl sul fonyl, heteroarylsul fonyl,
aryl oxy, heteroaryl oxy, arylalkyl, heteroaryl al kyl,
cycl oal kyl, heterocycl oal kyl, am no, thio, cyano,
nitro, hydroxy, al koxy, carbonyl group, imno group,
sul fonyl group and sul finyl group, each substituted or
unsubstituted. Substituent Rs [0138] In regard to each

& nt
JORE AR RRR IRl BE o MBSl il enl BARAAREAL, e prose
f hﬁﬁhﬁdﬁﬂl@rp}uﬂd@anmpeundsgvtmfemm pempriseOibe formulky | |
cycl oal kyl, heterocycl oal kyl , ﬁlalkyl
het er oaryl al kyl, aryl, and Lﬁ(oﬁryl each
substituted or unsubstituted? ang a substituted or
unsubstituted 3, 4, 5, 6 or 7 nmenBered ring. 42 [0139]
Fur t hetvhereiCRf,Ghd @1{ are&adhmdépehﬂant]qksebeieé fiioouithagraup consisting of

C Birse R e, BB (Cren kRl drapmaioatioh bRl ocloati,
aﬁec 1 ﬂﬁ@o&tﬁbﬁyﬂ@-sﬁ%l QCEuﬁﬁ@ﬁldaPﬂj Qﬁ%&ﬁeﬂhbbicycloaryl carbonyl

m the group consistin I‘O en,

peemalbﬂahmc@amms)@mlml etsroAtyl) kgD, AkoRY: oy, heteroarsloy,

F?}'Pf’@?.g 08]332?0&#6¥y1 gﬁyuﬁé%dgsgjﬁﬁwz %ﬁé Eﬁﬁéu:ﬁﬁ’tituted or unsubstituted, or Ryg

(efd ?8) lateCtikémOfigither fveformnof &, 5.18) dm ’Eymﬂnﬂ:@reyll ring; @atio sylistituted or
(G _3)al kyl, thiocarbonyl (CLl.3)alkyl, aryl,

hea@bsEER.  hydroxy, al koxy, aryloxy, heteroaryl oxy,
e?ﬁﬁiy' ARy 15 Ml IR Whri R WP eachR ttfetibb ve/dmiicOents and

ubstit ut d or unsubstituted, or Ro and R f are
t arhnaudns,g%atm e sultsttutedrorunsubstitgtedd, 4.1 67orﬁetng@]a@gd Aipggvherein Rs is

h T ut
C 3 Rrated ol it fityflin ST RH Hefiferet HAOIASGI AR, is o
a@dbstmaéd atdr@m%mféa r:;b S, 6, é)s ubﬁamnaﬁddatmcyulnalkpls tTi epathet variation
, Or me ere r

S @Sgﬁ qbg‘gq; &Ra a2 syhstipted oF msgbst%utezﬁharyg or 81]101‘81‘11 l% isa ﬁ%tgpgléed or
C)ﬁgglggtléﬁ%/éd,he&;ofpﬂer ein R3is a substituted or

unsu or 7 menbered heterocycl oal kyl
| OB413t héu oneapartiduiap Nanaﬁontdﬁ eheboveemipglimentgand variations, Rs is

substlé ted. or unsubs ed aryl, or wherein R3 is a

s Bt Emuﬁﬁ%‘ﬁbg ted heteroaryl [0141]

one partl cuI ar varl ati of th errbodl a

vari ati ect ed fé t he oup cg%lnsti n

of 1 NS, N A X
(H [ (Ralp

wherein p is 0-12 and each Rg is independently selected from the group consisting of
halo, perhalo(Cy-ig)alkyl, CF3, cyano, nitro, hydroxy, alkyl, aryl, heteroaryl, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, aryloxy, heteroaryloxy, arylalkyl,
heteroarylalkyl, cycloalkyl, heterocycloalkyl, amino, thio, alkoxy, carbonyl group, imino
group, sulfoniyl group and sulfinyl group, each substituted or unsubstituted.
[0142] In another particular variation of the above embodiments and variations, R; is

selected from the group consisting of
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(Rs )P ~~ O(R8)p (RO)P (Re)P wherein pis 0-12 and

each Rs is independently selected fromthe group

consi sting of halo, perhalo(C -1o0)al kyl, CF3, cyano,

nitro, hydroxy, alkyl, aryl, heteroaryl,

am nosul fonyl, al kyl sulfonyl, aryl sulfonyl,

het eroaryl sul fonyl, aryloxy, heteroaryloxy, arylalkyl,

heteroarylalkyl c cIoaIkI,

t hi ar gr{
.-g ?% 25 Oﬁﬁ

unsubstltuted 0112] Re)h anot

of the above enbodi nents and var?atl ons, R3 is
S el ect exhefeimnistONES apdeach Ryois sidspendgnthyf seléBted a8 the group eonsisting of

B hRC Tt SefaB pgﬁo?@%%eupﬁ“aﬁwfamwtew@%@ﬁ%mmlfmﬂ

CoNSAstitbRE, Ohryldfdonyl pﬁa’eﬂiaﬂ;ﬁs@mh a'ai‘yi/dmy, Chaterdaydewy, arylalkyl,

nitro, hydroxy, alkyl, aryl heteroar
eteossaylalsyi, Fycloalksty hesemeSAESL caminig oo ARORY, carbonyl group, imino

b SR} e g i ke, o4} ERGALKNRE oaBL LT

t opd3)al leesyrdingets leachydf tigy ahope embodimenty amhmnaﬂuﬂlst BEWHV inhibitors
group and sul finyl group,, each su

tlt t
ur tisspresent iByentIop ey COmPESt %ﬂwuv%s it 1%%"’8‘6‘8% or
enhests E[Eﬁgdshe?&garxladéle@feh Hoth thORRuh Yohsilink bf firdn, tiabpHehi€ pyrmole,

present i nventioh nay conprise conpounds wherein R3.is

a ryezslel mzeld igpxazolnsanszalé,tthiezale, isothinzsda, pradiaolse prrfine,

fromthe consi st

o SPe, B R0 B5ap M, Bl \GOBISAE, pnstiophns

t hb@)éﬁicﬁhlopﬁdhbhhﬁd@bk beeiadidamid, ndoley tsbinidole, qumolme, xsoqumolme,
pyridazi ne, pyrimdine, yraZ|ne trlaz.l ne

béﬁ&ﬂ?ﬂ%ﬁ,aﬁ?mazg%ﬁ%fhyp e, iyEdo Wp gxaline, phthalazine, and
' S&lﬂ%ﬁ%&éqw £ shﬂuf@d%ﬁﬁ@e’uﬁsﬂt@lﬁ&‘z' m dazol e, indole,

I SOl ndo I ne, isoquinoline, cinnoline,
quioidddo| iFuethem aqzmtchyg fodheahovp ymqu;p:pmis @,nthganatmns R may be selected

e T el o SR B R G PP AT Crratio

aCKeRdr dQ)  (EhoYEcyeIvan ane mbﬁmndu)bm;mhmryb resch aBstituted or
may be selected fromthe_group consistin

( amsubfigyed. otmarather w@e%mwbé% 6 &Y 18 fbsHiuted (Coreycloalkyl
ar | |%X}bo 1 th
(e Sl o B RIGENS, SClS R alifbonyl group i the sing
s U345}t utAckonting mmctbs& the siboord embndxmots land varigtions, Ro may also be

ubst ed or. unsu Ilt
TSR PR R s DR e et el WO G ting of o
a bR Mborlaflg térfiafyienifid, B%etcrocycloalky] 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

\rumt\<

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 Ry 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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[ 0145] According to each of the above enbodi nents and
variations, R3 may al so be substituted such that R3
conprises a substituent selected fromthe group
consisting of a primary, secondary or tertiary am ne,
a heterocycloallryl conprising a nitrogen ring atom
and a heteroaryl conprising a nitrogen ring atom

[Qalu‘%ﬁ%n, &%tr%tgd#gﬁ Btomsiaﬁtg(%@ﬁ 1iflf afohfofll IRERHycloalkyl or a

i nventi‘on, rises a IcC nftrogen atomthat is
Clepeabdrel. of interacting with a carboxylic acid side

chain of an active sit esi due. of A

VAl dn SR Fitagas o oo of B aiifinta o Bl i B RS

t PeluhidobasRiMdgeR thd ischapile bisinRidcang@iih hyabexylieanidlside chain of
atons. In another variation, the basi nitro en atgﬂn

f oresidupinrthe BP-haqbive gitg 3nd HescoRapips 3@@%%33 mify ¢fdhe

N yet r L AL QR | bl AQgBEne B observed

| iR Hided 3 (Ll Afrcp BBy popRn) |

hitedction petwep thé Bhsit nitmigen substita¢ritend tie cemerylistacidappears to be via

enbodi nents of th resent jnventi.on, R3 includes a
bh%qr%geﬁib_??‘g %_H“FW_EF@? agﬁ’bﬁ%f ?ﬁgﬁrldgﬁt eracting with a

¢ gﬁﬁﬁ’f(y' Tife BiicthitbdgdR of RQid thiRfvaridionaBdt Grisvides tidesing chrboxylic
active site and thus contributes to the bindjn ich Ra i
ahdid side ghaii intdrection dsvmd yrically dipectly attpghed do the r@s-gﬂé%g‘ﬁ?‘c 318

" e RS BBl B e AR Do viblea S0 BlbYRent of he gverall R
t BRikRI RX%yhmplefigitht cippehers R; ¢s heminogpipdridinybd e, the basic nifrogen
bonding or by the formatjon of a salt.bridg :
T, &R R kA (et gen Oh 6 PIRRFIRE ISR R Ko By be viewed

PLOyl i eRide G theGRARL ¥¥hpiEsing& AiniBe da bisR) Aitrogen substituent.
[ %?%%%gﬁtlugeﬁ%?s note typically téli rué%ﬁ y attached é%aglhtgeﬁng

r iIng pattioniat varigtiosth&Basicnitrogen s Re i optianally sepgralg

t he basi.c nitroge ' a substituent of
tﬁ@%@é?lﬁquﬁﬁ a&ﬁe@ibgﬁgﬁ g'\ézaﬁ%n?sz, in the case where
Rp0149] 3- ¥hé BRI iREgdntito1y mdicty bf R4 hay epativnallybe setsgted fromysthe group
the 3-am no group and not the ni t.rog\%‘g of tlr&%kylcom rising a
picpesistiae AEa PTLRGLY. secqadaryar (HEITHAMINS. B REITOCYEI0F P

S g%% gﬂlg gtgg% BEleFtiaB® chinpSsingd hii8Een@iFutom] atgvellas other nitrogen

amn I'C nitrogen substituent. Ina . basi
pabhthiniganoivtivsiviierothe nittagebeasi act #5 a aje hasss Iiragldition to basic

optionally separated fromit j f ' i
PR ACHIERGR Ut S ko] R G IA WER dcygen with
Nita$i® S8 pak) McFeRhpablf of fikeraBiingopith @ carboayliv@cidelidechaid of a

fromthe group consisting of a primary, secondary or

t aesidugriy thedPlré acliveafdieer ocycl oal kyl conprising a

ni [bgs‘bge Nl bé}&'rﬁérﬁtfediﬁeﬁlﬁtlﬁfié@s&'do 16 FHRter Ut tued Wit geot more Rs
rin tom as we as other nitrogen containing ,
maubstineatsWiEs aotel ehah it leasg ene afabe Resubstituents way somppriss the basic

In addition to basic .nitrogen ' 1,69 ¢idelhain. o

| ighish atoghepeviA 2t e R B oD EhrbBRL o8 side Chitn

Wi hig regard, Rg may optionally comprise a moiety selected from the group consisting ofa
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.




basic | one pairs, may be capable of interacting with a
carboxylic acid side chain of a residue in the DP-4
active site. [0150] In certain enbodinments, R3 is said
to be further substituted with one or nore Rs
substituents. It is noted that at |east one of the Rs
substituents may conprise the basic nitrogen atom

T, P e g i v
0 ﬁ)idlmmabﬂt)armrﬂlmmé ta-Nidi, eNH(Giglabayl) e N (Cl oatkylhw pipevaipe,

o TRt Pty AL SRR bt b S cogen

h?ﬁc@ﬁd&abﬂﬂar&ﬁmﬁﬂiﬁﬂW3-%n:ﬁ'ﬂd—ﬁ19&i’dinﬂllﬂﬂ ﬁhﬂmonﬁa&lylvphbolﬁﬁn -1-y1, 3-
ot her nltroien containing noieties where the nitr

c amingagetigin-3-yL.Sraming3cmethylpipeddiB1] ylp3naminogydepeai d

e 5 B TBSEI ) e i,
NH((jlﬁhowl'éydbﬂqu-l)-yl, pi_ldSﬁlzmSl—yll h(yﬂ;u)p@:ramm-ﬂ@f,eﬁzmmp-pyrmhdm- -yl, R-3-
i m dazol e i di,ne i 0 Lticul ar .
B RaRin gk et et et B 3 Mo R -1, -amino-
arc?clﬂﬁéntJll-sm atn@@ irﬂné”-p?ﬁbl‘ikﬁn-ﬂ L)@erehéﬁ d’ﬁtlbnéll'y&furﬂlcr substituted.

-am nomet’hyl - pyrrol i di n- - am noazetidin-1-yl,
3 [ﬁlﬁzﬂ o 3n regaddyib pipptichlar v\an_pnyn, at Ea%@pﬁggmmﬁﬂ bps_tg,mtrogen

cﬁt Bh;%ﬁi C%fc 2 a%ﬁ{)g i carboxylic acid side chain of an active site

one

31681&11&31 padtywll de@eithen p&rti)thlar vatiation, tige eyicinithemen dtopd forms part of a
pi perazin-1-yl, honopi perazi

3 pam%_sﬁgﬂnflw iOF fegtiary goinep anoél;% ﬁ@bquﬁg of meﬁb(ivesﬁompounds the
R‘b%sx@% Pt’&ﬁf 1@)1'119:{'6%‘3{1 hﬂg Broht of & heterocycloalkyl compnsmg a nitrogen

-am no- -am no- cycl opent -
3 -TENg) abm pya hctbnodlryh ccbmgrlismmmhozqﬂtﬂnarﬂmmy further

vjpiéj(] o‘é‘? gg’l %‘?ﬁgﬁ (ég&‘l:? gﬁ%?d@ggt@gﬁ glggn!ré(}ént 1{1ventlon at least

atdﬁ@ﬁgflﬁi pﬂxﬁmﬁa&aﬁﬁcﬁrﬁér tirfiarantind. rig anbthér variation) alxlyhsnt oneRgisa
acid side chain of an active_site residye of

prsgbwitpted prunsnbstitited heteroexcinaliy]l RPRUSIMERAITPERY rfpgaiqm or a
ni sﬁ%&ﬂﬁg d 81 QR bRIITE ﬁ’éiéﬁ)ax?f conpridin KBiitYogeh 8&8 Bﬂﬁi YInG#t another

tertiary amne. |In anoth varlatlon of the above
ccpanmuimisranatima atieesi anerRstis s@mdd‘rmthegr@momnwf rNHg -NH(C15

e cl oal ki nitrogen ring
é}:k?!{) Faz@gn%liufi r%gen ring atom
[ 0[05@4] I m&ﬁﬂm@tbleaéh &%@ibo@&éﬂﬂb@ﬁmbﬁte andeeiilions) Rs issklected from
the present invention, at least one Rs is r
setb@)E@&P gonsisting pf 3-am}mawpmdmxlﬂ ﬂn%tl%&owgw?a@if }rﬁrﬂﬁﬂ'iﬁ” 3-
e?ﬁjh &Qﬁ«ih )Llslf BmiroUR el dBf1-90 %%ﬁﬁécgbubﬁéht- 3, 3
oal Xy nitr

erocyc conpri si en rin omor a
smnomemp!dympennwh§tam1u0mdthhbycé¢mf1yy1 bemsxahgdraazepm- -yl

en r In not her rt |
Ve PoreloRFof leetfri Fo BEbmperen B 4 SHecrvpotgin- 1. R
C O Sphipatitlif -yi, 3. armﬁﬁ*—'@-(ﬂmtﬁylp@éﬂﬁﬂl Lyl, IN(Iﬂn_EDyde@éd ) ?1 3-amino-
pi perazine, imdazole, and pyriIdi
cyclopent—l-yl and 3- ammo—pyrrohdm—l-yl each substituted or unsubstituted.
[0155] In one particular variation, at least one of Q! and Q? is CO. In another variation

of the above compounds, Q' and Q? are CO.
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[ 0154] According to each of the above enbodi nents and
variations, R3 is selected from the group consisting
of 3-am no-pi peridinyl-1-yl,
3-am nonet hyl -pyrrolidin-1-yl, 3- am noazetidin-1-yl,
3-am no- 3- et hyl pi peridin-1-yl, 3-am nocycl opent-1I-yl,
3- am nonet hyl cycl opent - 1-yl,

SMI cycl ohex- 1-yl,

3= ydr oazepi n- 1- yI 3-am no-cycl ohex-1-yl,

PIIAS6RZi I-ahother pdnmmqslvpnzrtmm the pregént invention prowdes compounds

3-am no-pyrrolidi R-3- amn e

oS TS Braaty A 3P AP gt pardeugdt vaRda, M fCR kY Where R i

Sé}éﬂté@ﬁ-&,ﬁ@ﬂ@%}&gj&ﬂkm glofam no- cycl opent-1-yl, and
in-1 yI

3-am no-pyrro each substituted or

unsubstituted. [0155] OR.e particul ar v tion, at
| east one of Qlad SC?? In an arigtion of
t he above conpo andifQ@ aréfCO. 46, Subgtituent

M [0156] In anot her paBtiT®l ar varTati ong=Fhe present
i nyention provides conpounds wherein Mis nitrogen.

| 9G¥ anot her particular variation, Mis CR4 and
where R4qissocrdirggt ed fromthe group consisting of A
11 el BBB 6--=8 wherein AisS, QorNR24; B is CR23 or
N; RZSBilsQRnﬂ@ﬂEndent |y sel ected fromthe group

consi s %d%ﬂfeﬁﬁﬁgglea@h Ofmmp?xéhgt'o qonglga,fg 6¥ |hydrogen, halo,

ani no, &roio

( gerhmxcmm k)aimno,hd:ner cya®: 12Fsy oitsal (@mp)alkyl (Cs-o)eycloatkyl,

(et oty e S be VLY (S ok o Gaghioion:
( %fe?ﬂ(@kb?ﬂleycidagﬂ’c Bdrb&yY | (CLhHH) &hiéyeirbo@ll WICy.2)alkyl, aryl heteroaryl,

het er oary roxy, al koxy, aryl oxy, aryl ox
I rhydmxg; dkpxy, cwlbmyhet@%ﬂgxy.mggﬂupoﬁ EJcmy ngu atinosulfonyl,

%&J @r suffyg}ggs HL&W%@E)H‘EWWHE yi ; | eadhGubstituted or

h su unsubst i t ut ed;
angsilsbrots; midlependent |y sel ected from the group

(CL- 1o nEWOfln%gﬂ%%%zyéﬂg%@ 8hthe) Boliy! coRBilg: of hydrogen,
( AEREE g Enig @fim)alﬁwtm)cydmw Rglero(Uateyotoadiyl, aryl(Ci-

cloaryl,

hab)elktyt G@tGIQa)rﬂl @fsbadia{l,y Co1BiCHAeRFY p@em(cquyﬁoaryl carbonyl (C;-

I8, R eely CraRt év;ﬁ’%c%wﬂe‘sfm Ao SDAIONY heteroarslony;

grigiigt gro [i? T&ﬁﬂ)uhfl(gmdp aminbgplfenylf ajlﬂzlkqlfoaylywmuﬁm|heteroarylsulfony1
het er oaryl sul f ony
and sulfinyl group, each substituted or unsubstituted.

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

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

R1B)u (H1a)u (Rw)u (Hm)u
wherein u is 0, 1, 2, 3, 4, or 5; and each Rys is independently selected from the group
consisting of halo, perhalo(Cy-yo)alkyl, CFs, (Crao)alkyl, alkenyl, alkynyl, aryl, heteroaryl,
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and sul fnyl group, each substituted or unsubstituted.
[0157] In another particular variation, the present

i nvention provides conmpounds wherein Mis CR4 and
where R4 is selected fromthe group consisting of N-
N DI | 1/(HsﬂjUﬂ%u(m%u(QGMJMmmﬂwuisQ
1 2 3 4, or 5; and each R13 is independently

f"é}'ﬂ %‘gﬁ@fﬁ{ﬁu&ysﬁgﬁls%ﬁhﬁlsﬂBh&e aqdoxy, heteroaryloxy,
a'M&iwl hmytrylaﬂql,exydaa];zyl heterpeyrboallybsminariido, cyano, nitro, hydroxy,
aI lgi,;l:laxfbﬁn 3}'}1%%'#0%8&19{95}%%@%{%?@?18&? @'%ﬁgﬁ, ﬁ?ﬁh substituted or
Cﬁﬁhﬂ@ﬁl’ﬁb&ﬁ; het erocycl oal kyl, amino, thio, cyano,

nitro, hydroxy, alkoxy, car bonyl roup, im ne grou
Slli015§i1yl ﬁgwapoﬁﬁd%@mﬂ,ﬂwelgpm Egrmpoundp gthe EGB‘* and

Y B B i B oL o 32&2“%26

IS selectedfromth COﬂS_I___tI (RS 7)s S-\
(R7)8 wherein s iig 1, /, or 5 nd____g_ch R7 is

i ndependently sele f t he Sn¥Ra¢ i ng of
hal o, perhal o(d -1 0)al YN, CF3, (C| _1o)al kyl, al kenyl,
al kynyl , aryl het er oar yiF*?)sam nosul fonyl ,

@é}eﬁyg s‘U] .2, o?@yz*nﬁléhélﬂg—)rﬁ's rnqggérﬁﬁélﬁﬂf s¥ |estdh F@RYthe Eroup consisting of

oxy, er oar het er oar yl al

C maloopérhadb (Qh@ﬁmYb el (GﬂiO)@RYL aﬂwny'log]kmyﬂ aryl dyemryl aminosulfonyl,

ni k car ar

S, et o o O, st
JThINGE GyclSaRsL hétereByclda¥kylnilb, Othid) L&io, hitro, hydroxy, alkoxy,

part| cul ar”variations of the present inyention, & d

i| safhopyli BROUPC TTAREUETEUP, WHORE EFOPB aaﬁosuﬁélyér%o%cﬁaabéﬁ stituted or

Inun)évfosu%?e%t her variation, R5 and R6 are taken together

orma ring. In yet anot her vari ation, at |east
orgubgfiniént Rednd®Rs s a hal i de, such as fl uori ne.

L?@%Jd e:j rig gﬁﬁ%{x}ﬂ{j@‘ﬁ%ﬁﬁ teqlf neaq%se% eg?'nrel\éﬁ,eq}%r? rfﬁg'b 'ﬁé&ﬁ%&pounds
' Sw]‘?eréﬂ tbhd v & h9€lro§q§hS uhSE ?' 1 dnbtheflvariaibn, Rsand Rs Gmﬂtea together to
r

wher el n 3 is sélected om t he roup consi s at.l oh
( o 2)riggc fropst epotherwatiation, atjeasbyns of| Rsang fis is a b 1de, such as fluorine.

(RN i
least one of Rs and Rg is a substituted or unsubstituted -(Cy.g)alkyleneR,3, wherein Rysis
selected from the group consisting of (Cs.1z)cycloalkyl, hetero(Cy.iz)cycloalkyl, (Cs.12)aryl,
hetero(Cs.i2)aryl, (Cs.1z)bicycloaltkyl, hetero(Co.ra)bicycloalkyl, (Co.12)bicycloaryl and
hetero(Cy.12)bicycloaryl, each substituted 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-10)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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het er o( C4. 12) bi cycl oaryl, each substituted or
unsubstituted. [0161] In another particular variation
of the above conpounds, R5 and R6 are hydrogen, mis
1 or 2, and each R7 is independently selected fromthe
group consisting of halo, perhalo(d-1o0)alkyl, CF3,
cyano, nitro, hydroxy, alkyl, alkenyl, alkynyl, aryl,

helpggH2ar Vth regar Yo pamtichiap PitiatioRd ShSMERIY! there is provided compounds
aryl sul fonyl, heteroaryl sul fonyl, aryl oxy,

hewksreiatyo Bx yre talenypgethey ko fohm aenbstituiedpriupsubstituted fused or bridged
cycl oal kyl, heterocycl oal kyl, am no, thio, alkoxy,
ca nyl group, imno group, sulfonyl group and

sujpie3)y! 18KesRotheppdicliStatiftitnetieRris provided tompdumds whsein n is 1,
[0162] In_regard to particular variations of t

he.
i n@iiandhRs arfbReare &ydroasn. da anethsryatisties, Freorts sy dslegted from

ar ' K 1 , imi

o e BP0 A5 BEhoptd, AREHY, B D etk i Lprbonst roup, imine
angbtys sulfenyl goup and swfiid giaep, andheobstitged pounsulestituted 4, 5, 6 or 7
conpounds .wherein n.is 1. 2 or 3; and R5 and R6 are
hﬁ?@ﬁ%ﬁ‘fﬂ%a&ﬁ&ﬁ‘é‘?%%%@%‘?ﬂ- nis 1lor 2 R3is

sefoe6d]ed ThbASpartiBEalv@ilorC 61k Sove Borpouati, R3,and Rk axybydrogen and
a{%l oxXy, heteroaryl oxy, carbonyl group, ,imno_ group

s

115 Aydyangy. dosnether wieRomo] theyshowp compRYg: 1ifs tIp ¥efagther
OF oty lfg%ﬁ%tﬂa &3 i abd %&Qﬁou ds, [BIPer £ Ri, Fﬂd R&M nAfrogen; and R,
a y f’%) a

are rogen. n'one ‘particul ar
v ais iseledtedfrom thdgroap comsistingpi(haddsyciRBlkyh Het®® (@s-a)cycloalkyl,

hydr ogen,_an R7 i - no. .l n.anaot her variation

C hEs BB sruTER st il (B oanst Al BB R egglonst
VagdcRkhRAnRld drii@sdk@iedconpounds, nis 1, 2 or 3; RS

and R6 are hydrogen; and R3 is selected fromthe

gr 365k o na¢ostdingtogrartjasir yarjatipe pHEE p@.pq)\{e compounds, nis 1,2 or 3; Rs and

hege - | . . |
1o4hRtiiohal LA ok Pk ebitlne #6h550asby of
heﬁﬂléﬂlﬁ(q"l@ﬂgﬂi, alkenydllpinyl, Ugamharmuhﬂsmi h)(al'@Ty, beteroaryl, aryloxy,
unsubstituted. [0165 ccording to particul ar ,

y aheprploRpralkaRs. Rl EoMpORHT S o Pitons! 58l and sulinyt group,
an%ch%SﬁM%MHmt@nd each R7 is independently

selected fromthe group consisting of halo,

peBubstiient Ryp) al kyl , al kenyl, al kynyl, CF3, cyano,

ni hydr oxy. ., het er, . . .
a1 1080 " kyte SRR 8 o Bk Fite is P HEEE Hnlf bl wherin oo
ang, %eltzﬁdeﬂ nggﬂlbﬁwaorm aaﬁli”sﬁawénﬁc}riuhsﬁbedtumd fused ring.l In another
unsubstituted. Substituent R7 [0166] In particular, .

v aPATHEY L veriaton, o Bparpdakep trgpther © fﬁ%‘% WSl gtituted

whet 'Hrﬁ]go R7 are taken together to forma
< . . .
sugrgﬁtut d or unsubstituted fused ring. In another

paflsZll ahcoradingita maticulanyaritions ef the akavecoypowRss, He of T,U,V,W
f Oind ¥ a?el{gl?etnl tggett}?eg and sulﬁgtsltlﬂ%ttﬂr%ﬁhe&aﬂable 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.i0)alkyl. In

another variation, Rj is a substituted or unsubstituted (Cj4)alkyl. In yet another variation,
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bridged ring. [0167] According to particular

vari ations of the above conpounds, two of T, U, V, W

and Y are taken together and substituted through

avai | abl e val encies to forma substituted or

unsubstituted r|ng fused or bridged to the ring forned

by T U V, Wand Y. Substituent Rz: [0168] According

t

%ézsz'nt" mven?adon pr@-\eﬁg qgghggun%%ﬁgrﬁg%%ﬁ%@%dmemg
S ttbﬁfh.ich 0f B dttachedyrwhebsin iewatans ¢fEe Enkenpioyiding the sepatatine are

{ Eslodd frRip i i oS HREE i ghreoa, ohyetth to B Silpor pazis
V‘"B?&r%géh of sdlebtbd kB tBE gmug toistin f (@;-1 kY0 (TS0 R0l odlikydn

ween Z and the rin

mhewm(ﬂs-tzmclaﬁﬂwﬂsW¥(Cnﬂnéﬂkylnh@éqf0§;1&‘|3ﬁ Rt haasbicycloaryl,
° §§@£og&%j}y¢§g§ary§ I%%I%Sgﬁgcf DA AR EPOIH, bilEbadf (C1pally

hwdifiagle)C;. alksk ininb €0 )alkyh, amhimogargh peteroayl, siydngy.alkoxy, aryloxy,
hpierapaeR, SKE Bl FAOGY 1. YB3, i soup, sulfony! group and
h%ﬁ&ﬁgﬁ%ﬁ;& ChenlBddfytbd ol(ﬁﬁuﬂsa}&wycl oaryl,

het er 2) bicycloaryl, carbon (CL.3) aI kyl

t Hi01ﬁ931r b dmyst a(ltblllermatigu Ra ;_s@pke@tﬁ% fropn@he gl)oap @qsxstmg of

sul finyl (dA-3)alkyl, impgo (d-3)alkyl, amgno, aryl,

het eroaryl, hydroxys~al koxyrgaryl oxy h r yloxy,
al kenyl , al kenyhky7Ccar boyyl oup, ano, \i m ng group,
sul fonyl group an sul B group,teach \uhs |tuted

or unsubstituted. [0169] In yet another variation,
| switesdim Gt BCS 19 omsTRb;eBglsé]Rag ooNsRsitip ngiemndelgl}s_ele@teﬂ( from the group

It wh
i té’oP?c’:r er I%Bé‘? QE‘?‘@% ¢F ‘%ﬁ?ﬁg‘m’?c}up c%nsieﬁ ﬁ)i%% R
hyel aﬁ%eboalh@i 0 haib?b@:@l ptfalodlig),al kiwl(Cy-adalkyl, thetemaryl (Cr-s)alkyl,

ﬁa?:gfzmwlomdyé?ﬂgﬁghwlﬁ a ke!@beqyi, g R ontl et ary,

ebdroaryl imino group, carbonyl group,
ge?%%%qg&% car on?l ox. k)%lr d

tmmﬁﬁﬂulfonmu allcglsulBireyl, kgrbilsulémyl hetdneamlﬁuim  andy eniking)  group, each

S:rslaf}ﬁﬁy @my ﬁ%ﬁ%ﬁi@, “k‘?/ fngélu?qngﬁrgﬂ} se%orgt%ﬁ's ufnfctﬁé gﬁﬂ}f konsisting of

hetyards ﬁ»ﬂe&wot@pwamymﬁnw (& mAlloXCylp)eyeiehy, hetero(Cogcyeloaliyl
substituted or unsubstituted; and R24 is in §Q 'im% bonv]
seirdCen)alleybmeterary (Quﬁallsﬂn@m)bﬁgclml mpﬁéé icycloaryl, carbony
p%gfhaﬁ i og%l%kxﬁ/(bh g?@ﬁ%&ﬁ%sola@) J{ky alkoxy, aryloxy, heteroaryloxy,

arlydjﬁ@roﬁp;)carbbwl grdupt anmastﬂ:ﬂonﬂ@]kﬁgldfohyll arylsulfonyl heteroarylsulfonyl,

( ansykidou prbb i Sy gy~ oY o

heogr@ar yih yetrhﬁgﬂlef(‘)'auaﬁbrk %Ms sefdcled o the @Faip@anytbtingyof

i m no group, carbonyl gro am nosul fonyl

al kyl sul faryl sul fon et er oaryl nyI
\ /

|
Ry B)t (R1 8)1 (R‘t B)t (R18)t
wherein t is 0, 1, 2, 3, 4, or 5; and each R;g is independently selected from the group
consisting of halo, perhalo(Ci-jp)alkyl, CFs, (Ci.10)alkyl, alkenyl, alkynyl, aryl, heteroaryl,
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and sul fnyl group, each substituted or unsubstituted.
[0170] In yet another variation, R2 is selected from
the group consisting of N N (R o)t (Ro)t (Rio)t
(Kis)t whereint is 0, 1, 2, 3, 4, or 5; and each R18
is independently selected fromthe group consisting
of halo, perhalo(Cl-io)alkyl, CF3, (G _lo)allcyl,

a'a!ﬁ&.fﬂé’s‘uff?ﬁgh,k AR Asulfei] arylRASh ?r}ﬁé{eromﬁgﬂﬂ)lﬁ%!f‘é ﬁ%ﬁﬂnﬂétemaryloxy,

al kyl'sul fonyl, "arylsul fon eteroaryl su

I, _
arayylaikyl, hetetoarytadiyl) mgo,alkyﬁ hetersickaloalkyl canaino.cthipl eyaeg nitro, hydroxy,
cyel oal kyl eterocycl oal k m _no. thi , .
S el 38 ot ton{Broi gt oty B85 each subsime or
S Umkwbyituteg®, oup and sul finyl group, each substituted or

unsubstituted, [0171] Particul ar_ exanples of DPP-I1V, )
| AR orParicaias pesmrrles ol LRI piablbitars HFRRFUAE fo,fpe prosent invention

[ At i mted to:

2%@@?’%&#3&2&&&&%— 3, 4-di hydro- 2H pyri ni di n- 1-yl met

hyl ) - bé&nide@itora-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl)-benzonitrile;
2-(6- rQ-3- et hyl - 2, 4= di 0x9-3. 4- dibydr0s i Al

o 1yl P Fa e A bR bRy
6-HedzdNirid- Pi peri di n-1-yl ] - 3-net hyl - 2, 4- di oxo- 3, 4-di hy
dro-2Hpyrimdin-1- ylnmethyl } -benzonitrile;, 2- s

6 [ 32 A oL ARG-Biopdio 10 it o Aot BBy I-
r rdm di-n-1.- ylmethyl } -b enzonitrile; 2-{
6%Wnﬁg%‘g‘6%ﬁ’di n-1-yl] -2, 4- di oxo- 3, 4- di hydr o- 2H- py

ri mi di 2-16-{3-Aetimspipdridind ndbdriethyl-2.4:digkot3,4-dihydro-2H-pyrimidin-1-
6- [, 3- Amj.no- pi peri di n-1-yl ]-5-chl oro-3-net hyl -2, 4- di oxo

- 9{1%9@%%"2?rg¢fﬁémyri m di n-1-yl methyl } -benzonitrile;

_6(-]'_[ 3- /-\2'13-{}Slfd’;PAﬁﬁﬁdﬂpéﬁcﬁn-ulﬂl}-iﬂ(cﬁoﬁé@m@m—hﬁﬂwﬂ tytethyl }-
i di ne-2, 4-di one;

6-eBZoRitris- pi peri di n- 1-yl ] - 1- (2-i odo- benzyl ) - 1H pyri ni

di ne- 2,4 Hg_ t%?ﬁm‘glpﬁndf“}} ﬁ”-'ﬁ'- ?]5]_‘063-11161113’1-2 4-dioxo-3,4-dihydro-2H-

6- [ 3- Ar per | ronmo-5- 11 uor o-benzyl )
- Pynieditip 1-yInkephyl j-birdomieil®, 4- di one:
6-[

O A AR el i o P AR Re S e
6- [ 3- Ang-[R0ARiiREipHidin-1 =W} 1 -(Ziddd-telutyly [H4yfiitne2, 4 elione|
)-3-nmet hyl -1H pyri m di ne- oo
6-(3-Amino-piperidin-1-yl]-1-(2-bromo-5-fluoro-benzyl)-3-methyl- 1 H-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-yl]-1-(2-chloro-4-flucro-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;
2-{6-[Azepan-3(1)-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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2, 4-di one; 6-[3-Am no-piperidin- |
-yl]-1-(2-brono-benzyl)-3-nethyl-1 H pyrimdine-2, 4-
di one; 2- { 6-[ Azepan-3

() -yl am no] - 3- net hyl - 2, 4- di oxo- 3, 4-di hydr o- 2H pyri m di
n- | - ylnmethyl } -benzonitrile (14); 2- {

6-[3() - Am no- azepan-1-yl ] - 3- methyl 2, 4- di oxo- 3, 4-di hyd

2H-p ) ) e
201 o oAb cihilaidaRPS Bty b g @%“%md‘?%’%@%H e

oylmbthpﬂfhemcumtnlc,l - ylmethyl]- benzom trile;

o 5. 4 G aRE RS B AT RS Ez%#zoom G-
Zpyrimidin-1 -ylmethyl}-benzomtnle
6-[ 3- Am no- pi peri din-1-yl 1 3-(2- cyano be ogo—gflv-%ldl 0X

o- 3, 4-4tl trldABinepipgydiprirdl-A-(3-cyanaehe H",?bfl) ihydro-2H-

6%%%%%%&?5%“0“‘“"1] 3- (4- cyano- benzyl ) - 2, 4- di ox

0- 3, 4-H{GyFtAmidtpippsiding-yd]-A{4-cydnoeichyyl)- ]24— i0x0-3,4-dihydro-2H-

benz Am no- pi peridin- [)-3-(1
gﬂl’i??@ﬁ’%lfaévp%lﬁyl) 2p4pd| 0Xxo0- 3, 4y )5

dI hyd rp{éztat mwp@e&mﬁM)ﬂ?—tm-bénzbmammnyunemyn-z 4- dloxo 3.4~

2‘;‘}1 - Am no- gerl di n- 4- di oxo- 3- (4-pyrazol -
y@@ﬁ&pmdm VWY&lbe@FPIBW%m di n- 1-yl met hyl }

- benzoqi - - - 1 34—d1h dro-
26 [ B -Afino piperi L1k trdog3-(1 pmao) s bl 5 iy
yﬂﬂwm&—lalmeﬁyﬂyhénmnﬁrﬂe, pyrimdi n-1-yl met hyl

b |
D '&nﬁg?-pmeﬂdlf 24 ooy £ BYRR L Ger g2 iy oro- 2
)%n@'dgi-hyﬁﬁéﬂ'll ehnzomtnlﬁ, ] a. ] .
p}/“ r3n @:ﬁanﬁgngg g;fmépﬂ_ 3trl]—l3% c?arrll?)-bengyell)r-Z %pdllct)xrol-S gidihygfo-iH—
3, 6- di hydr o- 2H
px}?ﬂ“%ﬁdﬁ* e s b A IR LA
3-{4- [Mﬂﬁimpwmendmm—yl] PHP-cFanoPbeny i), Seskionoy B, p-dthygrai2H-

Ia(e);(rgm thyl?benzoncp%ﬂ metgyl este r,yl met hyl } - benzoi ¢
6-[ 3- A.m mrﬂﬁup;ﬁeﬁmh-um 33(2%y£hosbe(n2y1MMoﬁn-Bbuﬁh}xdrdBZH-
enzyl ) - yrim dine- di one; 2-

( pa)nmﬁi:nb qsbylwmmq acxd

- Y11 - 55 ¢D a0 Pipdn S P41-3 a%i AT WER- b el VB pyrimidine-2,4-
dione;

2-{6-[3(R)-Amino-piperidin-1-y1]-5-chloro-2,4-diox0-3,4-dihydro-2H-pyrimidin-
1-ylmethyl}-benzonitrile;

6-[3 (R)-Amino-piperidin-1-yl]-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-y1)-3-methyl-2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)methyl)-4-fluorobenzonitrile; and
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1-yhnethyl }-benzonitrile; 6-[3

(R) - Am no-pi peridin-1-yl]-1-(2,5-di -chl oro-benzyl)-3-m
ethyl -1 H pyrimdine- 2,4-dione; 6-[3

(R) - Am no- pi peridin-1-yl]-1-(2-chloro-3, 6-di-fluoro-be
nzyl)-3-methyl -1 H pyrim dine-2, 4-di one;
(R)-2-((6-(3-am no- 3-net hyl pi peridi n-1-y1l)-3-net hyl -

L S et e

{nfetyd-Mluoe-tenpeiirike.n- | -yl ) - 3- met hyl - 2, 4- di oxo- 3, 4-d

ro-2H pyr.i mdin-| -

'me 4lps Rpamplss 45 DRPALY iplbitqry 30pofding o the gresgot invention
fﬁﬂg&ﬁé @f. DPP-1V inhibitors according to the present
inventlon further include: ] . oL
2- (6- [3{{&)[3mmmiq@rmmnddm-yn]=%fmpm1~%twm3aﬁﬂilfwﬁ&z%ﬂ-@yﬂmdm-
4- d|h H- mdin- 1-ylnethyl) -benzonitrile;
2 1gm F‘g{ﬂg) H‘ﬁ%’hpl peridin-I-yl]-3-ethyl-2, 4-di oxo- 3, 4
- dl hy dp Q63 BER)YAiniodiperidin-1 yied-biy)-3,4-domophlihyitoed H-pyrimidin-1-

&p R Am no- pi peridin-1-yl]-2,4-di oxo-3, 4-di hydro
- 2 %éﬂ'ﬁ@%ﬁﬂﬂnk- yl methyl } -benzonitrile;

2-(6-13 (S{@Pgmm ,ggfﬁcﬁm.m whhio'io@ﬁ d1|%=zr!ibi?firhjdax-il-

- di oxo- pyri‘m din-1

} yhmetaylpHbtuzohisriles - [ 3 .
g?ﬁjgb”{%gﬁgﬁg&}nﬁjﬂgﬂ"' endib 131 LR RR a7 Y ) dibkE-BH difdro-2H-
( Ryrid¥ding Mﬁﬁl}cheﬁzdmmﬂd 1- (2-i odo-benzyl )- | Hpyrimid

i ne-2, 4-di one; -

(R) - Anibrid-(BF #@P@rp @ﬁﬂdwﬂi w13 pprBensy P EPEiming A4 dione:

3-meth -2 3 2 4-d
R R D B A M g

- 3- net W[B{R}-LAImym-plpeddmelfﬂM{awmmﬂ 5¢luogp-benzyl)-3-methyl-

( no er|d|n | -yl]-1-(2-chloro-4-fluoro-benzyl)
3gﬁﬁgh ¥9ri ni di ne- 2, 4- di one; 6- [3

(R)- Amsqg éRD%hé’prpehdmLﬂ-yl}1((2-chro®¢¥6~fh|erczyén)zy]$—3m¢tthxl+ 1H-
| Hpyrimdine-2 di one; 2-
(@Y{lg%ﬂ)le'mqé@nﬂpl peridin-I-yl]-3-(3-cyan-benzyl)-2, 4-d

I oxo0-3 ﬁ%k?%%ﬁo—%ﬁmdm— 1-y1]-1-(2-chloro-4-flucro-benzyl)-3-methyl-1H-
pyrimidine-2,4-dione;
6-[3 (R)—Amino-piperidin-l-yl]—1-(Z-bromo-benzyl)-S-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-yimethyl }-benzonitrile; |
2-{6-[3(R)-Amino-piperidin-1-y]-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-1-y1)-3~( 1H-benzoimidazol-2-ylmethyl)-2,4-dioxo-3,4~
dihydro-2H-pyrimidin-1-ylmethyl]-benzonitrile
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pyrinudin-l-ylnethyl }-benzonitrile;
2-(6-[3(8)-Am no-pi peridin-I-yl]-3-(2-cyan-benzyl)-2,4
- di oxo- 3, 4-di hydro- 2H pyr|n1d|n 1-yl et hyl

}-benzonitrile;
2-(6-[3(8)-Am no-piperidin-|-yl]-3-(4-cyano-benzyl)-2,
4- di oxo- 3, 4-di hydro-2H pyrim din-1-yl nethyl }

- benz om 4 6[3(R)-Amino-pi endm—l 11-2 4-dioxo-3-(4- ol-1-yl-benzyl)-3,4-
é Am no- p| per |Pdp Y)] 3-(1H ben;g{arzn dagol - 2¥y
mefik lg]nqe.thyl}—benzommle,

di hyd | -

2 (6] %‘éﬁ%ﬁ*‘ﬁ%ﬁ.‘%"%eéﬁﬂéj.nﬁf?&@?ﬁl@a?%?ﬁ?‘%&{%{’ t1-§1; By 3 4-dibycro-

| BBHiﬁYﬂhﬁmﬂL})lHﬁthﬂ} -tetintyndirite; 2H- pyri mi di n- 1-yl et hyI }

-benzo

6 [ 3( R)é %d‘fﬂm&m% -3 (2evznerbepzsD2.4-4i050 3, G libydro-2H-
-yiindingl] tw One-SbhrB¥iiId;di n- 1- yI met hyi

%enzomtrl | e

( R) - Ami Mﬁﬁ(ﬁéﬂr@nnn -pipeyidin- ByY]-3-@yearprp-brogyh)2)6- diog-@6lileydro-2H-

byPﬁ—lm 8m| n& y%lsg 'R?/ ie a5idm oph PSS ar boni tri | e;  3-{

4-13(R) SM[m)mmmptbmdibL/-M]]-ﬁz{@wmmylbetﬁzdﬁbq)e-z,ﬁaimydro-zm
i oxo:3,6-dih q% zp}/ erln -yl net hyl } - benzoic acid
nepw dins} —ég ethyl}-benzoic aci

3-{4- -
(D &zﬂ.ﬂﬁaﬁaﬁgaﬂpwﬁa%ﬂ Pybdye s s

ace4-dignej

At b S i

nzyl)-1

2- ﬂ@ixﬁé‘tﬁﬂ)—ei&ﬁoftebmzoﬁnﬂdi n-1-yl)-3-net hyl -2, 4-di oxo- 3,

4d|h dro-2H pyrim dj n- . . . }

1~ (3L T emathey erabodioment, o pressod inveptipppspvifes theeapraunds in the
tREEY ion provides the

conpoudfgg)hl n tﬁu fo?‘%&%?ﬂy%ar maceutical ly

acHMF#hb| In yshartothef embadiment, the presenstibventionprodidesthe comn@lnds

oL 50 LB, WP R e

th?rol@fd%ﬂﬁtcom[ﬂdﬁnﬁla@ﬁlsm@]'é@tétddﬁ@ntehe conpounds as a
Bﬁl e stereorsoner. [0175] In yet another enbodl

BPks elftyet apther P@hﬁfbﬁ)@% the Prosenl iRsREPR Proxides phannaceumal
g&g@q sklo ﬂ?ﬁ?xﬁﬁ‘f@ﬁé fhb @?:H%Jh‘ﬁd GO PPRURA ikhtedidht Ak Ye¥ Enother variation,

ent n yet- ano r variation, t he pr esent
i nﬂmrptesemt lmemuoxdpmvmaaphmemwnw bomparqnmsmrmmsn tha epmpesition is a

E,quh% L aglaptgﬁ ?orloﬁa(i)?gqnnés%%{{u P ?f}ﬁ’gl?F g?rgmjlgtr variation, the

V apieddnt ﬁﬂrentidiheprovxdes pharmaceutical composmon 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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present invention provides pharnmaceutical conposition
wherein the conposition is a tablet. In another

particul ar variation, the present invention provides

t he pharnmaceutical conposition wherein the

conposition is a liquid fornul ati on adapted for oral
admnistration. In yet another particular variation,
Egcﬁ)pn%él?ﬁgms a&%&f‘fo’r Q@rﬁﬂﬁs‘ﬁéﬁ&? B IR%%J %E%@%Hltffoﬁﬂhe group consisting of
f corally, pmmaraﬂyl,amrqﬁntcmea]lgp anmumnsiiy 1atxim'nar1dhr, tramsdermally,

[0176] yet anot h articul r var i, t.he
bbbty SRR el FsBossHY. iR AAr 4fposomally, via
COfRAstdnl %&iﬁ?ﬂhhﬁdc@ﬂlaﬂ? emPBHﬁ (HHH%rP ffof dx@miplevi8datiRter or stent),

vvherer n the 4 conposition is adapted for
aombcutmepmly, mmpas%mmc@@ise and m@nﬁhm@&y@,r oup

L) Wl e e e

@iﬁﬁﬁ)ﬁﬁm thy prese&iﬂ bivleﬂtgitﬁddd)instmnﬁd:ﬁ mlmmiomplnye one or more forms of
rectall transbuccal ly, i ntranasg sonal % hich th
v atormain eloe5A o7 Dp iupy o0 nE cb e § AREHRR Sl fay which the

%&nﬁﬁﬁﬂd ﬁsftQFJe SRRt Eed ¥toriE ri‘rlﬁfBﬁﬁati%ﬁ f&ttﬁé"é&m;]:ound dosmg

taneously, I ntraadi posal intraarticu
i nnfmmlanmedﬂdynst{wﬂm]regandlagl bow o adseinister therromppynd. In another

b W BB it A R e soun

WhinGltipfeQi®lé foz@. one or nore forms of information
sel ect ed fromthe group consisting of indi [

di MdZ8e Jnanethergmbadiment.thepresed ﬁuﬁm’d’nﬂ%"‘i‘ tl g.g:ic% of manufacture
adéﬂn?%rﬁlinﬁfagc?) mg%&f &¥he bﬁgéﬂ PREARIR, AR pabbirzQARenas, In another

dosin tion and i nstructions re arding how to
adviriaties, shie pdckeagmgupaﬁnnd comprisgsatdontainerfop boysingthe cemppound. In yet

pr es nt | naxle nt th ? Iﬁtgq\%’qﬁ@géeﬂﬁ%?fﬁr&‘* pg%%g‘ff?{mf ano?%ﬁ B container

e n&ﬁﬁbﬂ&@@& 1abé1h@d1mgeﬁ& of MdRthémterPsfakié grosp emnsisting of #disease

of manufacture conprising a corrpound 0 rese1

| nyiain fororhictatha cpmBREi ihtp Breadernigeed, § wa%ﬁrafqregﬂom osing
[n?&}daﬁsh ?.l% ! m&&sﬁﬁ%ﬂh f:b\ﬁlto ste?&t% cBmposition.

ai ner housi n ound. In yet another
v am1a9] oriin ahtither vaviatitr, thre preseui mwtmh progides teartigle of manufacture

fact erein the contai n ses_a
i n&' tH?:;aIH\ﬂg ‘ét“’rFecr?B@Pges ¢ e @P%H'pa Bldg I's |S?15°Im
of (0280] SeRSRothet éﬁlﬁ)dirﬁéntV&ﬁé resdnd Bivemiagiovddss héthbdof inhibiting
adm nistered, storage i nf or mati on, dosi ng inf Or{fnﬁtl on

anBPBrIVicomrprisiog Pmmd%ﬁPdl\ﬁ@’ﬁh@\W%m@érﬁc?ﬁ@Pé o thg gresent
colrm%?t 1i1| on. [0179] In another variation, the present

i nventioh provides the article of rranufacture wherein

t 0181} | Cinenothenaniboidasnt) the present irwemdnrpeoudwsmucttlod of ighibiting

g}llptg'gﬁ%reqo?p%%gpfg g{rprg [ %érgg)]ug& ?@Sﬁ%{; e]thqel?r{?ﬁ%g{ IPV?PéIOD tto Se 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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DPP-1V conprising contacting DPP-1V with a conpound
according to the present invention. [0181] In another
enbodi ment, the present invention provides a nethod of
inhibiting DPP-1V conprising causing a conpound
according to the present invention to be present in a
subject in order to inhibit DPP-I1V in vivo. [0182] In

SR SRy By A 0 R

a dompsisingoadruinistiring aaompwrem:cdr&:ag to the cpcﬂsmnn\eadmmto a Subject

Vi to.a second wherej n the sec

!B o TBaRSie bRt oAt BREROO8 ST & PPl eating a
C OfiRALE ¥ate ?ortvhﬁclPDPPﬂV tpobd%h’s%@ hdtRdty ﬂﬁﬁc&:@ﬂﬁﬁés tbfthe pathology and/or
anot her enbodi nent, theé present ihvention provides

t heTptenalpgy ofchdigease siater the imethod gamprising equsing agcompound of the

RS AFERASHE P L aBloE BN BB DA B amoun for the

|ndasmemteprow des a nethod of treating a disease

state for. which DPP-|V possesses, actj vi hat )
ST, T ane exSRbog iy tﬁfgmama?ﬂm&yﬁ%ve‘ﬁm%wo?f freating
t h@angérf'i@ agsheit # Red HRBIRLAPHsiAL IMAinftdMhg 46 b3 PalicAt a

npound the present invention to be present in a
S uﬂhp:@p@uupailsmffenummmt oba compouhé secondingiodhepresasi invegtion.

A

Cadl@&ﬁe wher8 ttRaditeastd is typelepipt Mekimefes. conpri si ng
admnistering to said patient a , therapeutically

of 04T v dn gnetherenrodiment, g prrtenbiayentign W‘F‘é&’stﬂﬁ'@eﬂmd of treating
pr aﬁﬁ&ﬂﬁnﬂn@ ViftBideR buch b biiCot hﬂu@&‘ﬁa‘ E}ﬁ:ﬁmﬁfmﬁiﬂfﬁﬂt psokifgs, and

present I nvention provides a net f treating a
d| mehupb seleersis inlagatiers aamdltlmoto,f,p@nipnemgtamuswrmg to said patient a

L b i R M B

d' MSﬂer Sn SCdhofSr elibddiMent, the P’te%&ﬁ idventid Rt iEE O ﬁhethod of treating
arthritis, tEsorl asis, and nultiple sclerosis.in

patapenWhere the eapceTiavaiasts celaivpial, BTostteaBrFRst BYRId, ﬁlsnt Iyng, or head

sajfhRatient a therapeutically effective anount of a
conpound according to the present invention. [0188]
| n[0§89] arintahethercamitadimentithe presenpinvemion prowidastai method of treating a

prow d,es nmet hod.of, treatin cer _wher.e.th ncer
P iR cBmpred o dpadeqieb ShpbSeS i e RS i o3 JSRVHESh or
s kédhcerit:‘éﬂ@n i petieAcin n8EHtheR6K corhpHsBe adhﬁmamﬁhgezfsmd atient a
enbodi nent , the present i nventi on provi des a net hod of

t ribemepevically effestive amennt nh? ermpaung aeroriing oAb pigeanbinvention.
| yl'ﬁﬂﬂﬂc-‘/tlﬁ BT s ‘ihgﬂcjsenﬁﬁtl&}fﬁh'p?&u?ers 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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concentration in a patient in need thereof, conprising
admnistering to said patient a therapeutically

ef fective amount of a conmpound according to the
present invention. [0190] In another enbodi nent, the
present invention provides a nethod of treating x1V
infection in a patient in need thereof, conprising

:g?iggitl St & {éd AndtferBibdaitint, B présent iA0E AR prdviddsla¥nethod of treating

i ve amount of a conpound according to the
praceadition olassctdrizad by dwdaduatedymphocyie or hernansistis e ragttvation or

the present. i nvention provides a.neth ' .
cRRRPRRoR 2 DAL it Beaf e B e S afion i ARLNES Kidhey
hesapei etic cell activation or concentration in a
patient in need thereqf, wherein the c_onditi,&rg isﬂg\ .
silOL933f 1 duyetgrothencathodivesnt she presepbipvention Previdss gypethegsof treating
[ it i S5ohdc cell activation or
i %\]Fg’ﬁ%ﬁugﬂc%ﬁ%w gg g[nr?e‘tg@gglo ﬂ%c’rc a??ﬁ%h a condition
¢ rancentretidzied patiert irauked dlxtrent] whestio ¢ha eondition énmissilbef abone
cell activation or concentration in a patient in need
t HRAESY A58 ein the condition is a result of kidney
f qbiogie. th MR elBodifient Bl fievenisikationpittvidet b eneftiodsd ndeating a
i nvention provides a nethod of treating a condi telga-rt]l&ereof

| r

c Ivanditior ehazecierizpd by irpreprReECIERGYSHBRIAMS 1B 2 PAGSHS HbR
¢ o s SR e oy SRS b 3 ompo

mekesrdingits theghessent[ide@ddn.l n anot her enbodi nent, the
present i_nvention provides net hod of..treat.i.ng .a
CARTAE: orin pricnalBeReRSie. oS PR RSy S sRes or
| Nhr8diRite SR intiSinBGR Jf'RS Behula: CONPri si ng

adm ni steri'ng to said patient a_therapeutically

ef fective anount of a conpound jfaccording to the

present invention. [0195] ma&_ anot her enbodi nent,
‘é [

t he present invention provid a jprocess for
produci ng a pyri mdin-di one t formula: R2\ N 1AN

RO wherein Mis N or CR4; I’ hyB* ogen or sel ected
fromthe group consisting of (QL-1o0)alkyl,
(C3.12)cycl oal kyl, (C3.12)cycl oal %yl (C1-5)al kyl ,
het er o( C3. 12) cycl oal kyl (d -5) al kyl

wherein

Mis Nor CRy;

R3 is hydrogen or selected from the group consisting of (Ci-1p)alkyl,
(C3-12)cycloa]kyl, (Cg.n)cycloalkyl(Cl—s)aJkyl, hetero(Cg-12)cycloa]ky1(C1—5)alky1,
hetero(Ca-r12)cycloalkyl, aryl(Ci-1p)alkyl, heteroaryl(C;-s)alkyl, (Cs.12)bicycloaryl,
hetero{C4.12)bicycloaryl, hetero(Cy.12)bicycloaryl(Cy-s)alkyl, carbonyl (Cy3)alkyl,
thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cys)alkyl, imino (C;.5)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(Cy-1o)alkyl, amino, (Ci-io)alkyl,
cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl, heteroaryl, carbonyl
(C1.)alkyl, thiocarbonyl (Cy.3)alkyl, sulfonyl (Cy.3)alkyl, sulfinyl (Cy.3)alkyl, imino (Ci.
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het er o( C3- 12) cycl oal kyl, aryl (O -1 0)al kyl,

het eroaryl (Cl-5)al kyl, (C9.12)bicycl oaryl,

het er o( C4. 12) bi cycl oaryl ,

het er o( C4. 12) bi cycl oaryl (C1-5) al kyl , car bonyl

(Cl.3)al kyl, thiocarbonyl (Cl.3)alkyl, sulfonyl
(Cl.3)alkyl, sulfinyl (Cl.3)alkyl, imno (CI1.3)alkyl,

ﬁ g?ml de:y, ARGAY, Q@Iok , hebR¢GHT AR Yy, ca.lbts@yngm@r Mﬂuﬁd?mup, sulfonyl

eroaryl oxy, carbonyl group, imno group sul
gresenp Wumﬁ grnyp, egetowabstituted Rr wrspbstiteted. @ad a pubstituted or

uqﬁg&s . tk%t Hf%lf‘@{ieﬁ%ﬁqg%f romthe group

cCOnsi's per?}a kyl, am no,
(Cl-1 o)ml 1kyjrclrogemy1r hmldcgeli frolrethe rgmup&bmitinglof halo, perhalo(C-jp)alkyl,

iy i 4 e 1 B
13])1@4:1)6 bﬁjl@ft{(s)él@l @&E‘B}éﬁyl (Cm)ﬁlﬁyl( ﬁlfonﬁﬂ((h -a)alkyl, sulfinyl
3) al kyl dro het er oar y| oxy,

X OXY,
cdhanlkyl, gnmsvp(Ci/ palkploh Wp gw,fabﬂcgny, h@e@@ﬁloaﬁcparbonyl group,

gy SRR R e ey REL et

menber ddisra 1n@er pMdvidmgy 200y amnmfepmanaebeeweaaw{ hndtie ring to which L
C;;g ;ga (l:lgc?,ﬁilgxsétrel(l c%ugqaclygo hx&c;@?rbgi( %lagililoﬂ are Selected from the
&0 &)ﬁ%isﬁﬁéc ‘jb arbof! ai(;%é&lﬁiuoggﬁtaﬁa Qﬁllmfl adkyl, aryl,

he eroary onyl t hi ocar bonyl
( a_3) ig&elecwdlffwmyxb gfo@p casdsting fof (GrenoYalkyl (Ca-12)cycloalkyl,

ARG i RS SRy oo et (R Dbievcloary,
S Wekera(C, Hbieydloayiflcarbyl (T '3)391‘?@,@005&%3'1 @&bﬁﬂkyﬂ LShlfdﬂ}d’ (Cra)alkyl,
unsubstituted, L is a |inker prow di n E aJE i
o U (SRt iBER $C AL NG, A oA YaroRysalRony., aryloxy,
t n.!ﬁﬁﬁ
? hliee‘?%gﬁglr a% ( onﬁgr’ e I ‘ecte yl]%%& Eydub o B sSIffiy] group and

he group consi sti ng
ofsulfmyﬂ)gmupoeayh}mhsumtddromgmbsmwdsuI fur; and Xis

sel ected fromt e r,ou nsisting of (CI-Io)aIkyI,
(C3- 12)‘3?/87"8%%?91“ S‘H%ﬁ%ﬁ%?i:%‘slz) cycl oal kyl ,

aryl (G -10 a(Ih Ybhtactil Ldoadiorhd 61 thOJaainkila A

(C9_I 2) bicycloaryl, = hetero(C4_]12)bi cycl oaryl,

carbonyl (C. 3)a|ky| t hi ocar bgpyl (C1. 3)a|ky|
squonyI,(CI.S)aIkyI, suldj ny Cl.3)alkyl, imno

(A _3)al kyl, am no, aryl, heweroaiyl, hydroxy, alkoxy,
aryl oxy, heteroaryl oxy, alk%nyl, al kynyl5 car bonyl
group, cyano, imno group, Qy oup and

sul finyl group, each substltutep or unsubstituted; the
process conprising the steps ofa (i) contacting a

conpound of the formula A 0 H~~N~MA
wherein Hal is halogen;

et

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

58



I Oi Hel Hwherein Hal is halogen; wth a conmpound
of the fornula B X-L--LG B wherein LGis a |eaving
group; L is alinker providing 1, 2 or 3 atom
separation between X and the ring to which L is
attached, wherein the atons of the |inker providing
the 58 separation are selected fromthe group

consi sting Pégg%giéggfé Osel% @ﬁ'ﬂm th& kol B6HRistiag 6f @d:‘ﬂ)cfnu bxygen,

and X is se m t he group- consi sting of
(C - 10) al kyhitrogérCand M)liwcindal kyl

hot or oy (Y X8 wefterea Rl b asur Rt of (Crrolalky
het ero( C4. 129 fy&baﬂﬁﬂyﬁ r@(@&bﬂ@él aﬂ%l. Bl kyalkyl, heteroaryl(C;-

t hi ocar bonyl 3) al kyl , sul fony

sul finyl (Cd: bl(@gdz)blf}}fﬁapml Pesfro(cely&rqyyl)omybﬁ?%nyl (Ci3)alkyl,

het e oar | odgookyrgt iy, BN (G, IR iRyl (G ally,imine (C:
cyano, im E@)abﬂyb amincs atyl, mﬂwfoagﬂwidaﬂéw fmylww heteroaryloxy,
group, eac nsubsti t ut.ed

condi ti ons ‘?lgﬂ??tcﬁt?’ﬁ?yiw&lg ‘ﬁ’ae%ﬁ%'{?n%n%f splfonyl group and
formula C Qu]Hn @achlsu@nnj;e@r)ﬁnémbshum’lt acting the
compound of forrru a Qwth a cog&ound of fornula D

R2-LG D v\,ﬁgd@cnn@@nﬁ syfficienbtonr cgla@g@poq}ﬁdg,thc formula C
condi tions sufficient to produce a compound of the

formula E; 0 of i |

(ii) contacting the compound of formula C with a compound of formula D
Ro—L.G! D
wherein LG' is a leaving group;

under conditions sufficient to produce a compound of the formula E;
O

Rz\N
A
N Hal
I

L

~x

wherein R; is selected from the group consisting of (Ci-1p)alkyl,
(Ca.12)cycloalkyl, (Cayp)cycloalkyl(Ci-s)alkyl, hetero(Cs.iz)eycloalkyl(Cs-
s)alkyl, hetero(Cy-2)cycloalkyl, aryl(Ci-10)alkyl, heteroaryl(C;-s)alkyl,
(Co.12)bicycloaryl, hetero(Ca12)bicycloaryl, hetero(Cy.12)bicycloaryl(Cy~
s)alkyl, carbonyl (Cy.3)alkyl, thiocarbonyl (Cy.5)alkyl, sulfonyl (Cj.3)alkyl,
sulfinyl (Cy.s)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; and
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L\ wherein R2 is selected xomthe group consisting of

(C-10)al kyl, (C3.12)cycl oal kyl,

(C3.12) cycl oal kyl (d -5) al kyl

het er o( C3-12) cycl oal kyl (C - 5)al kyl ,

het er o( C3- 12) cycl oal kyl, aryl (O -1 0)al kyl,

het er oar yitCho Rl he corkicind 2F Rirae) pavin d of formul

het er 0(04(Il fZ)%lﬁcyg?oaii het er o( C4. 12) bi c:%/%clmcl)%oru;/ll (OCI o

5) aikyH,under domditlon§ G]liﬁﬁbeat toyrpduceitlepyrbuoidyrd-dione.

Cl. 3).al kyl, .sul fonyl 3) al kyl sul finyl .
i%ﬁ]_ 3)Ig|oR9 |var1at}ﬁnrfg Pmm %-Flpg;ap p)r/%xichlé%g]pesﬂconverted to an acid
¥ B ¥iatiofd, K% QP QKY

adﬁ%@s%% il ¥ebarof, b0kiq Sdfid g iERARIERYARY group
coﬁ_slhtﬁngkyﬂ acgiaty pitragbipdrectilstidd, Ut-lactatel sucomates sulfane, qxal and

(i11) contactln t he. conpound of fornmula E w

tol@amﬁ@lfn%ﬁtaf eREATREH EPnatg WG?F@e‘FIB@BWéMfPI&% naahthw@%ﬁtsulfonate
1
pr{)}ﬁa{oﬁit? q’%ﬁ?c%b%&ﬁateyﬁ gﬁeﬂe cﬁ Mdel[a Ugﬁi

pyti‘m drR-di one pro urther

[0297)V erThedlother Patiatioh Af e@ﬁdifft}h@dbo*&a binbodhmmﬁsf dnidotakiations, Hal is
variations, the acid addition salt is selected from

seten@dg?fmﬁle mmcpcmsngg of Baddtand & in ghe gompound of formula A.

[Oi%ﬂ §'u anéJ éran%gotﬁ]?c}ef%gglﬁgﬁg ?ve o %léif)a%ﬁs ad variations, the
lez[%ié@’ﬁﬁﬁ Pk RReked HAANE B GPoRsistind B €1 and L.

propi onat e, hydrobromate, hydroi odat e, R nandel at e,
[0898] L- Inarfurthers/anpmm(?q each ofithetaheve mabodampmn and varafettonei step (ii)

e above ment ariations, sel.ec

P OIS G BR ADRR Lt PG o Pasfcti B Vagiaifops. e bRE IS POrEsSium
cafdp@und of formula A [0198] In yet another

variation of each of the above enbodi nents and
[02G0]i atlhehH antther vdration nfieaphadfi he dBove embbdintcats dndomiat&mls,

Pt Beif GRUST Pides KHOTEISU POt BRI Raripa badelar vanaton, the
Pl oo 4 28 ik 4y B O B rﬁ&%%@%hy

[0pax] as ghufvtheevdatiah of edcB2FPe dbave bmbbdiaeatshmd variations, R3-H is a
vari ation of each of the above enmbodi nents and
seqaidpmt4noing or appigdiydrchloriday Imeparheylar yasiptipes R-H is selected

fro%‘fﬂ{eaéﬁll)%gmi i%;ghgoft ep (iii). In a particular

vari purification of product E is perforned

by sol vent washes and/or by chr graphy. [O In
anot her /@N>| ati on e ch of t ab ve enbo wrgﬁ??}
var gt T seco'ﬁa_ r an am ne
hydroch &!%a)pl n a % i cul ar ) n\5\/\

sel ect ed fromthe ar Qconswtlng of H N~ I—I-I\IQI—LI{ER

wherein p is 0-12 and each Ry is independently selected from the group consisting

of halo, perhalo(C;-1¢)alkyl, CF3, 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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]Ra)P ~( a)P v a)P Ra)P wherein p is 0-12 and each RS
Is i ndependently selected fromthe group consisting of
hal o, perhalo(Cl-10 al kyl, CF3, cyano, nitro, hydroxy,
al kyl, aryl, heteroaryl, am nosulfonyl,

al kyl sul fonyl, aryl sul fonyl, heteroarylsul fonyl,

aryl oxy, heteroaryloxy, arylalkyl, heteroarylalkyl,

CYR202] KYin yeh@foflep G3fdtida bk¥dch oft rbBovct Jiﬁﬁbdllﬁéﬂf@&ﬁﬂ b variations, step

carbonyl dgroup, imno group, [ﬂe fonyl group and
s ulii) fyrthey eoroprises perifyingties produce Hy &mslungthb prqducltw oneo:rr more

;2 gt‘“ e g%‘é"?‘?"‘a& i'0 n%%%so(gg E%Ig ?1? %b%@ﬂ%ﬂgﬂlf an d

v a[0293] ONk, a fatthdy vatihtion of eadHNERhCADGRE | eﬁmuﬁts ﬁud VPegiatibs, L is

roduct by washing the product with one or
D et 10 i RO AB A o T, QHtQIém%GE/zSHz-b;C(O),

lm - . .
81? each of eﬂ g%men@gﬁén%n?@) ?arl atz:tg%g%{ O, -OCH-,

s et g GHz@ﬁHzMO@HﬁGHz-C fﬁmcﬂgoq,gmmmmmm

| Gy N s BN B HG R oy RO O, -CIONEE,

- O@ﬂ@mcm&ﬁﬁﬂom@tﬂ@t@meﬂﬁ%@tﬁ%ﬂmﬂﬁmq@-
_ CH2 NHCH?-

EHRRRINIT -NHCH(@O) —ch$ch< GH:S-, @@ﬁ;@ﬁp— Gy Cy-

SR, O, CHRE Lo chO AP s, ot

- GhbSitpted SCHREbEtituted CH2:G@rIcu] ar vafbHivGHD B selectef @os: the group

o RIS “GRECIEEOET- hiy GREl PICHa i s

varcmbmc O}-, dash %ﬁlﬁteﬁ%rﬁﬁﬁﬂhﬁtﬂ@dgr oup consisting of
CE (O - CH2- ¢( O) CH2-
d@@?‘ﬁm dqzsﬂﬂ ‘apgiber vmv@l@@ecéb) of thesahone swhedimenis aed wiriations, -L-X

s R

{cianc)pban (T 42 hpirocs)pkint T P2 Bydre st il 2
i e
3( ybplonyf (Y 2 BB ipher D RIMAIS MARY AN C1y)-
-(@m;roxpgenm Hat oo phenyit cidsh-(roarbn {mﬁy\ﬂhé ) (3-

< Fgl il at gox %)p(gh &ny F“"}d%?ﬁ = é@i{t a@ Yo %?X‘hld%ﬂheﬂyl -(CHp)-

- (((Zkﬂ].fo(lélmda)phenwn(@[@)ﬂﬁremlfdmamldo)phenyl -(CHj)-(2-tetrazolyl)phenyl;
).- (,3-car

(CHPrSHaaB e g G rinonabebethi-Geny -
(Qﬂﬁbmé@yl)ﬁﬂehﬂzf{ &bﬁyﬁl‘z‘éxymethyl)phenyl «(CHy)-(3-hydroxymethyl)phenyl;
{ﬁ;ﬂ) 3-tetrazoly enyl
- )J(Elz:haml}pbmtl ;)Hé@bnyl)PanﬁIZ)-(QHz)—(Z-haIO)Phcnyl -(CH)-(3-
halo)phenyl; -(CHz)-(2-CONH,)phenyl; -(CHz)-(3-CONH;)phenyl; -(CHy)-(2-CONH(C;-
7)alkylphenyl; -(CHz)-(3-CONH(C;-)alkyl)phenyl; -(CHz)-(2-CO2(Cy—)alkylphenyl; -
(CHg)~(3-CO2(Cy-)alkyl)phenyl; -(CHz)-(2-NH;)phenyl; -(CHz)«(3-NHz)phenyl; -(CHz)-
(2-(Cs-7)alkyl)phenyl; (CHz)-(3-(Cs-7)alkyl)phenyl; -(CHz)-(2-(Cs-7)cycloalkyl)phenyl;
<(CHz)-(3-(Cs7)cycloalkyl)phenyl; -(CHz)-(2-aryDphenyl; -(CHy)-(3-aryl)phenyl; -(CHa)-
(2-heteroaryl)phenyl; -(CHy)-(3-heteroaryl)phenyl; -(CHj)-2-bromo-5-fluoro phenyl; -
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am nonet hyl ) phenyl ; - (CH2)-(2-hydroxynet hyl ) phenyl ;
- (CH2) - ( 3- hydr oxynet hyl ) phenyl ;
- (CH2) - (2- phenyl ) phenyl ; -(CH2)-(3-phenyl) phenyl ;
- (CH2) - ( 2- hal o) phenyl ; -(CH2)-(3- hal o) phenyl;
- (CH2) - (2- CONH2) phenyl ; - (CH2) - ( 3- CONH2) phenyl ;
-(CH2) - (2-CONH(dA - 7)al kyl ) phenyl ;
((Cli@)z-étﬂoﬁwﬂmbpﬁb lﬂ‘«ml)lgme@ah -5-fluoro phenyl; -(CHz)-2,5-dichloro

I kyl)
( @P@y i gcz Co%:ﬁlﬂ??) § y lpﬁeﬁyﬂ 5- d(tamy Pheny-fHp2Rrpmo-3,5-
%1@(}% % Ui-;l PHJ.] E@"@?}uor@ Prédyh-(@3h Y3, 3-BERIBYS phenyl; -
- (CHRy2, Q,Qrﬁéteﬁaml)om}phbmjdi -I@H))ﬁhbmyio-ii 5,6-trifluoro phenyl; -(CH;)-2-chloro-

%’3;5 ;“ff"i’ré\%“}")p h@i?? Q'C}’%ngﬁg %%logq gffe)npglh e(@-{z) 2{(@% ,5,6-trifluoro

( a}hh@l e(ccm)xiz)heﬁ ?éloa]kﬂﬁﬂaﬂyl(ﬁrdhgtﬂi)qg-'hﬂe}dé?&ﬁﬂkyl)phenyl each

CH2 ronD 5-fluoro phenyl
( ugsysttfedor o phenyl ;

A8 21 aaeE o ADEOMbe bl 4 o

pltdhynhd Rs Caihpise? tHerfommild, 5- di f| uoro phenyl ;
-(CH2)-2-chloro-3,5-difluoro he Yl

-(CH2)-2,3,5-trifluoro phenyl

(CH2) -2, 3,5, 6- tetrafluorophergz

(CH2) - 2-bromo- 3, 5, 6-trifl uoro pﬁé‘nw

- ( CH2) whexchl Bp@nd R,u&rﬁea;chlnidepexrdemﬂmﬂqcte;d from the group consisting of

_ E‘%’@éﬂz P%%lﬁgcém)glkg A ff;,fg)eaﬂéhégw)cycloaikyl
ﬁ%ﬁ*ﬂ -£)EloBIIL | o 1y Jéw‘glmwéfﬂ @?q (Cg 1z)b1cyclo§ryl

S’ -(3-heter ocyc phen eac
etaf%%s}hlctyeloewl gﬂ]( mal&ylf qﬂ!&onﬂa(ﬁu dﬂkaslnmaﬁ heteroaryl,

CaFioh 1350 0 SORRLTRD, SR 68 sy

wigamej enciRisubstitutedRir hnsubstitated o Rygl emiaRdem fajerstopetdraclform a 4, 5, 6,

f th t,
e Regher et Fady Fubs A sprb S 1
( @2087) CHLyeRaltbhek varidfieh, Q‘PI% @ﬁ a?a@l()é!ﬂe%%kéﬂlffom the group consisting

a&l (Cl-to)al kyl, heteroary
3mm-prygmd;gylyl| yl 3ami -pmtylm.l@-)ld{l,o’hmnoazendm—l—yl 3-

h t ggy Eﬁ‘} ”@ﬁll
ﬁ: epg%'—knefh?lptﬁ&girl OX)yl % %g@cﬁ, )}: §<1§C/j'2' e@er o&?ﬁ?@%ﬂt 11, 3-
C amhmmdthmmmmqﬂ f%ﬁmhohﬂxahmoﬂalﬂinabﬁf 3-ayﬂno-cgrbmhpg- 1-y1,
each sub hut ed or u bst i tuted, d R11. ar.
tawsﬁlzwoﬁ éfL %POPIBGI%‘P ramino-pyrroli }n" mhamwgpiperidn-1-yl, R-
e@%uﬁ&?%étﬁﬂ?ﬁgmﬁﬁ 1%831%%1&3&1%14%& Q?Q%uhacyﬁs efit-1- 1 and 3-

further variation, M1s i s sel ectedfromt

graine-pysredidit1 -5y eash sa:satntwoarpmpid:rsmhdyl 1-yl,
ST LB o MGl b gé'gﬁ ad%; 8 Q3tSkdlhdorinkbustinued (Cy.

31extkylocycl opent - 1- yI 3- am nonet hyl cycl opent-1-yl, 3-

am nomet hyI cycl ohex-1-yl, 3-am nohexahydroazepjn-1-yl,
3 éﬁég{ f ity e:x}hodlments the present invention provides a process for

producmg a pyrimidin-dione of the formula




pi perazin-1-yl, honopiperazin-|-yl,

3-am no-pyrrolidin-1-yl, R 3-am nopiperidin-l-yl, R
3- am no- 3- net hyl pi peridin-1-yl, 3-am no-cycl ohex-1-yl,
3-am no-cycl opent-1-yl, and 3- am no-pyrrolidin-1-yl,
each substituted or unsubstituted. [0207] In still a
further variation, Mis CH and R2 is a substituted or
unsubstituted (G- lo)alkyl. [0208] In another of its
enbodi nents, the present inventi gl _pkevi des a process
for producing a pyrimdin-dion [ogkihe formula 62 0

~N. M H2N~ IJN | N~O NCH: N Xc(i) admi xing

6-chl oro-I H pyri m di ne-2, 4-|digne W th an aryl halide
of the formula / CN \ | wher is Br, d, or
I, under conditions sufficient tQ ce a conpound

of the formula 0 | NH CL N0 I¥C) CN (ii) alkylating
the abey@pmiggluct with a nethyl halide under
conditions sufficient to forma conpound of the

formula 0 Nfiledmismeg-ghiero- {H-pygmiderchefrdions Withean a6 balide of the
produc%ormuw a conpound of the formula

CN
O
where Hal is Br, Cl, or I, under conditions sufficient to produce a

compound of the formula
0
NH
Lr
Cl N ™0
CL,

(ii) alkylating the above product with a methyl halide under conditions

sufficient to form a compound of the formula
0

Me
| N
Cl NAO

X

(iii) condensing the above product with a compound of the formula
NH,
#»2HCl
NH
[0209] In one variation of the above embodiment, the process for producing a
pyrimidin-dione further comprises the formation of an acid addition salt. In one particular

variation, the acid addition salt is a benzoate salt.
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NH2 2HC1 NH [0209] In one variation of the above
enbodi nent, the process for producing a
pyrim di n-di one further conprises the formation of an
acid addition salt. In one particular variation, the
acid addition salt is a benzoate salt. 63 [0210] In
anot her variation of each of the above enbodi nents and

vaf(2a0] onm,anbher vanyﬁd:ﬂrd)fCHth of 9 8bdve ehdblitieatd ahd @midtidas, the
group consj stin

2- Pyirpidindig ﬂ%%glaqt%&’@ogth&apwmvéwmg%n nmi di n- 1- yl net

hyl ) - be . AL . .
2 (6. d}?g@gﬁfg!idn%%hdx X0-3, i—déhyg§(002 angmﬁn %mﬁtaylr)) benzom&nle
n- 1- yhn2{6¢hloro- &mh)ﬂ12t4—dﬂo:eo~321-d1{1ydro~2H—pyrmndm-l-yhnethyl)
6- [ 3- Am no- ﬂ]gerl?dﬁn 1-yl]-3-methyl -2, 4-di oxo- 3, 4-di hy
dr o- 2H pyri 'yl met hyl }-benzonitrile; 2- {
6-[ 3- Anm@wmamb»gipenamw }1F =fdthyil2; 2 dibx 630K gihpdré-20-Pytnidin-1-
r o- 2H-pyr|md|nl- yl } - benzonitrile; 2-{
[ 3- Ami no- d{%ﬁhiﬂdrhﬁml &2, 4- di oxo- 3, 4-di hydro 2H py

6-
rimding Wﬁhﬂé( anzoni y 1.
6-[ 3- Am o-‘%l peri h HTBe'Ilnfl?E %}l‘ d1§xé—3 4hdﬂfyd§° ZHCP y(r)1)r(nédm !
-3,4-di hydrqdﬁbﬁlylgyhenmmm 1-yl mat hyl ) - benzom trile;
i di 2 eAgi zg-élpr)-éﬁxgnrclx p{pgn&nyl-;l]-%ﬁ( oxor-g %hy%?&ﬂ-ﬁpynmll_l_ -rll-ﬂ}nethyl}-
g\m n(cj) MeB&Snitehlgd- 1- Y1 ] - 1- (2-1 odo- benzyl ) - 1H-pyrim
i one;

3-
3. Ao LbAgEne-Biperidingyl)-S-chlraaneshe-34-diore 3ifedibydry-2H-
nme

3t rr:nylnol ﬁ"e glnp rﬁif_g%y]}?bﬁ%zéﬂlﬁﬁé

[
- ( 2- chl B{bARifd- p@ewmmayna(wmm-bgdzyn-1H-mhniuine+'meione;
, 4-
[
3-
[

6- [
o |
din
6- [

3 A EsApRPRgdin-y - enrd B miPe 2 gy
et §1yd-Andind=p @&ﬁdﬂldﬂ{lf'(2-3rcﬂn($15-@!i16m-benzy1? 3-methyl—1H Fynmldlne—

6-
2
6-
) -
6- br ono- benzyl) - 3-

3- Ami no- pi peridi n-1-yl ]
| H pyri mi diZekdPng. di one; 2-{

SHE Q)Z/ re |p mﬁdﬁﬁﬁ?&/ b@gﬁ&ﬂjl ﬁ]’— 'ln?ﬁ Mhbids ﬁ'ugxlo%gzﬁ)-ﬁ ngétlt]}f qhopymmchne-

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-yI]-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(1)-Amino-azepan-1-y1]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-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 }-benzoniirile;
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| met hyl }-benzonitrile (14) 2-{

-[3() - Am no- azepan- 1-yl ] - 3- net hyl - 2, 4- di oxo- 3, 4-di hyd
o-ZFprr|n1d|n | - ylmethyl } -benzonitrile;
-[ 6- (2- Am no- et hyl am no) - 3- et hyl - 2, 4- di oxo- 3, 4-di hydr
-2Hpyrimdin- | - ylmethyl]-benzonitrile; 2-{
[ 3- Am no- pi peri din-1-yl]-3-(3-cyano-benzyl)-2, 4-di ox
3, 4- diy tmgl 1@&&111131-9‘1]%-(12«35,5@5&1&&1)}2 4-dioxo-3,4-dihydro-2H-
enzonitrile;
[ 3- Ani no- mfrymdirul—mhqeﬂwl}-b@zegm@lyano benzyl ) - 2, 4- di ox
{3 4~ 9 (3T AT - el bl s PERZOB 4L i) o 211
-[ 3- Ami
3
- [
t
i h
- [

1 N _b 1

no- pyrixeidirdi-glnieth] }-bénzoditdlgano- benzyl ) - 2, 4- di ox

S LB Ry U e DR o 5.0
yl)-2, 4dﬂ|1 HFBpei m1d1n- 1methyl}-benzonitrile;
dro-2Hp mdln g %enzonltrlle

Aﬁr{lﬁc{3 rmpqmdm 1-24- MP%-M@I’WPE%VD‘{E +Aglihydro-

- benzyl) -3, -1-yl met hyl

} - benzoni t r.ﬂf’g‘%ﬁ‘?’gé ﬁeﬁﬂ no- pI g‘éﬂ?’di n-1-yl] .

|_o sr |4md gﬁ{ﬁqiaqyxﬁﬂml fho Emihpsrﬂin—l-ywzz :gﬁfmtst}(%a)yﬁoﬁil-lywelmyg&dr-dlhydro-ZH—
6- [ 3- Ami no- BY%%YH]I% Qf% t’di‘;ano benzyl) -2, 6-di ox

0- 3, 6- gy hyzﬁhﬁnozﬂ'#endm- 11-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimdin yl met hyl ?hlo hene- 3-carbonitril e; 3-{

Ani no- pimpeiding 1-yloetlyyl] ﬂ@RhQH%%hfbﬂméfﬂzyl) 2, 6- di ox
SI é@!@fﬁmgﬁplﬁéHd1x{H-‘§vl][5-Ez-¥§aH%Qﬁth-£’§ %53, hfhiro-2H-
Anmi no- ytmﬁfdﬁxlehﬂctWI}aanz(oﬂ}ab}tame&lbmwyl) 2, 6-di ox
- dI—{Iﬂl'}-/[%[181:(nznlE)I--p1]!:))eyr1rdlmrIl —%II]-B %2- yano-be hnyzﬁ)-zbf Hloxo-% 6a &ihydro-ZH-

3(R) - Am Jyghah oRT or o- 2, 4- di oxo- 3, 4 d
i hydro-2Hp cm?lil fi}‘bleﬂnz &'ﬂi ‘benzonitrile; 6-

(R Amzﬂmmmmmpmeqdm-laﬁx S 3 KO el oy s pppimidin-

et hyl - IH-py one 6-[3

(R) - Am no- p| EDF%?@ bfnfﬂn 2(2-chloro-3,6-di-fluoro-be
nzyl ) - F-ERRMAmihdpipepdini-gi-1€2 3di-ciopmbenzyl)-3-methyl-1H-pyrimidine-
(R -2-((6-(3-am no-3-net hyl pi peridin-1-yl)-3-nethyl -

4- di oxo- 3, 42.4-dione;

6-[3 (R)-Amino-piperidin-1-yl}-1-(2~chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-

3,
ri
4- 3-
0- 3,
nmet h
4- 3-
o- 3,
2-{
6- [

pyrimidine-2,4-dione;
(R)-2-((6-(3-amino-3-methylpiperidin-1-yl)-3-methyl-2,4-dioxo-3,4~
dihfdropyﬁmidin-l(ZH)-yl)methyl)-4-ﬂuorobenzoniu'i1e; and
6-[3-Amino-piperidin-1-y]-1,3-bis-(2-bromo-5-fluoro-benzyl)-1H-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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di hydropyri m di n-1(2H) -yl ) met hyl ) - 4-f| uor obenzonitrile

; and

6-[ 3- Am no-pi peridin-1-yl]-1, 3-bis-(2-bronmo-5-fluoro-b

enzyl)-1H pyrim dine-2,4 dione. [0211] The process of

G aim 133, wherein the pyrimdi n d| one is selected

fromthe group consisting of: 2-

6- [ 3( R 16\@3@{9 M@rﬂlﬁynamlr yhls &h ztluiox&34¢ &ﬁh?’d&@ Qﬁ-ﬁyrﬁmdm-l-

[ hydro Hpyrimd “benzonitrile;
ylmethy1}~benzomm1e

ﬁyE?éRﬁR@? AR L Pk €l boRt Bttt

6-[3(R) - Amylﬁmmmelfdndmrﬂhﬂe;yl] 2, 4- di oxo- 3, 4-di hydro-2H

m di | yl - |
o2V 5 B L@y A iseraear it L Y11 et el Abio- 3/ fingiro-2H-
o303, gt b Skt 1

(R) - Mﬁb(mr@mmdmeudwﬂiyl]ﬂ (Zbiomerenpdh i Hpyrimifipe2drdione;
di ne

(R A B O Rineaptaitn i iy -2 odg gyl APy piing 2:-iope
i ne- 2, {31{F)¥&inin 1£1&1d1n— -yI1-1-(2-bromo-5-fluoro-benzyl)-3-methyl-1H-
(R - A no- plperl -yl ]-1-(2-brono-5-fluoro-benzyl) -

3- et hyl - | HPYTIS WﬁTzeﬂ'ﬁ‘Qn% 4-di one; 6-[3

R A | g f /4

( ) WII&I l_{%%/odﬁs E]eré:ﬁﬁ( lly‘i 14 %ftgﬁﬁgos ﬁugro HeHey13 ARAZYN H-
(R) Am no- ppyvinidbiet.4-diphd;- 1- (2-chl oro- 4 fI uor o- benzyl)

ri,m

I T e

| Hpyrim di pemdidie-2H-0i08s;

2-{6-[ 3(R) - Am no- pi peridin C n

a o o[xgﬁé%mawdﬁaprm g 143 Blomor bR gREN  piriiidine.2.4-
-benzoni trikier..2-{

6-[3(R) - Amno plperldlnlyl] 3- (2-cyano-benzyl)-2,4-d

i 0X0- 32-46{[BWdimmﬁl-p1pqnyhn-tﬁylir3a(31cwn¢rbcml) 2)4-dioxo-3,4-dihydro-2H-
-benzonitril e;

6- [ 3(R) - Ami RAt %'H’e Ve -begresitrils: oy ano- benzyl ) - 2, 4-d
i 0xo0- 3246 BWQ&ﬁm@hﬁp@Mid-[ﬂqu%&lcyﬁhMéﬁwl)ﬂ ,4-dioxo-3,4-dihydro-2H-

-benzonitri

6- [ 3(R) - Ani Posimidisel-yhmathyl }-penzopitideyi oxo- 3- (4- pyr azol - |
- yI - benzylrk 3. 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-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-y1}-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl }-benzoic acid methyl ester;
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di hydr o- 2H pyri m di n-1-yl net hyl }-benzonitrile; 2-{

6-[ 3(R) - Am no- pi peridin-1-yl]-2,4-di oxo-3-(3-pyrrol-1-

yl -benzyl) -3, 4-di hydro- 2H pyri m di n-1-yl nmet hyl }

-benzonitrile; 6-[3

(R) - Am no- pi peridin-1-yl]-3-(2-cyano-benzyl) -2, 6-di oxo

- 3, 6-di hydr o- 2H

pyri m dj_ ethy bR opherem 35 i13-b 6L Boxo-3.6-di -9H-

0% T} S Rl oty e B B o 21

6- di oxo- 3, 6-pyrimydind-gidethyl -vendoin adidydndet hyl } - benzoi ¢

acid ne st.er:. 6 - -3 - Am noOz=piperi dinzel . ...

011 - 54 DXy ARt insiRpcL v 35 B O HO P b 1 pyrimicine-

pyrim di n- 1-y4-a@h&yl } - benzoi ¢ acid; and

6{93@% no- pi peri di n- 1-fy| 1-1, 3-bis-(2-brono-5-fl uor,

o- | )YIng srvatiptinn of zach ofitmabove erhodiments ang yqriations, the
. o ¢ . .

a”&rﬂ@hn‘-’cﬁ&ﬁeﬁ% g&@%@ ra?fgn xhuf sl cfRMAES. Q@E&%&E@EM@&, the

vartl ati ons, Ione 1's presehnt as a
m ptrimidinediondt eongrisssonsingle stereoisetemnot her vari ati on,

th rim di n-di one conpri.ses i ngl e sfereoi.sonet. ..
B o e BB B gl 1 20480 et
enPRALIRNbSind RitfhaPEBnohad Rscriyzh Ol LleRitdherein/ Miad 4f dudR'S,

or individual conpounds described or clained herein

t hembegimenss,variations.cudfes individued eerapousds are intepdsd to encompass all

i ngi Vi . [ .
Al AR Sy SERLAS Ao BASF TEAES Bbdisomer

f omitore ofl stereb3bmers tdlesoit sxupecifically specified-atheyfvise. Similarly, when one
stereoi soner,s unless it is specifically spegified . .

ot PPoe Patentpll qhige] Senick R PEREH iy 5 6 BRIy yiations, andlor
ChinfiRliqaPnSiotndd Heified 8Rélajuidd RB¥in) both PBssEIO BidNBaitEs are

vari ations, ‘and/ o I ndi vi dual conpounds specified or

c| intendet! todhesncompsssad yndess it specifirally specifiedotheryiss.

i nendeg t 0 C Timbasspeci fically

speti fi%ﬁkbflﬁ&ﬁséggﬁﬁgwg%ﬁég&yaltn@l&gﬁd Pr odr ugs
Ol;][(ﬂli’ﬂ}h | Vit lsl’fd‘ihlcb’befj ﬁé@gfniﬁﬁllﬂa]t tHetcomipoudd ob&m_emegﬁmsadon may be
that the conpounds of the present jnyention na

or B ang PGB gteiRd i IR atealty Ryfaics 8?#’8_5’“85 that are
saldrverdtysl vﬂIDGiﬁ'tofi‘ﬁchdi’lﬁ hOOSE thd'Gbsedt Rver#RAY Ebf &GAmipl, it is within

r ;Rﬂ
vivo into the conpounds of the present invention. For
ex theptape of thei presaitt invention kecanyop thespmppends of the present invention into

: Eﬁlﬁslp g}n?ﬂitl ﬁxttgg Po\ﬁlgc}f lﬁliegreg A q%ut?ct%ﬁ% 2%08‘5 able ?&?ﬁ%lﬂ&ed from various
phafgamie akd inoadahie a0idls @Rl Bizkeinwatdréande with @tbckdwres well ke in the

organi ¢ and i norgani c acids and bases in accordance
wi &% 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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[ 0215] When the conpounds of the present invention
possess a free base form the conpounds can be
prepared as a pharnaceutically acceptable acid
addition salt by reacting the free base formof the
compound with a pharmaceutically acceptabl e inorganic
or organic acid, e.g., hydrohalides such as

hyaddieieh kAlfs! of ehe grosehidRvRBbA trcludé R iaRHof Binited 2 bdipate, alginate,
m neral acids and their corresponding salts such as

s [rginate asprriaicabisuligsh bisvHite. dromide, butyatg, cagipRyTates pagnphorsulfonate,

. th . I 8:
T T Ty .
ordifeyairszenptiodphate) dinithublenzoat; dedkpylsulfang fisadrbte, galecterats (from mucic

Iat tartrate, | eat e, inate, Git
ST NG T M O,
aginiduefinfa) Heﬁﬁs%ifafehﬁegﬁn@ﬁt@!ﬁethé?e[‘ hippiratelRydesiBloride]

are not limted to: adipate, alginate, arginate, |
adyydrobzamide, thydwiodidee2-hijdroxyethanesulionyed iodide. hsethipnate iso-butyrate,

CAR RSP RIS WA Bapad AR N BhSsprall B dfesurronae,

obenzoate; “cycl'opent ahepr opi dna conat e,

dimethiylbgeonbanqivaydrogaiphdsphab engaphttalenckutionate, midotiaste, nitrate,
fumarate, gal acterate (from nucic [

d), .
g&alatcy, Plsatas Pé*m@teuzf&%?}?sapaa%f?tegehﬁeﬁ%é?f%% Sephapylprepionate,
g @sgﬁahgmﬂﬁﬁ&e and] BRSIEC N VAbSId bR 88FoghikEPthAY the free base forms
hépt anoate, hex

anoat e, hippurate, hydrochloride, .
hywitl¢ypicafiydiéfier fsoor hisip disgective salyforms sameveiab inphiveipal peoperties such

: %g'tsglgp i 21'?1&3%%@%%%& ibﬁ;gcftg%'gr?s[g%eﬁsaa}]t% éﬁ%ge@gitvﬁent to their respective free
mesagepiopne fu e, pufRisboutabeipresenain@entioiiet hyl benzoat e,

monohydr ggenphosphat e, 2- napht hal enesul f onat e .

ni[02AG] n a VEhenhe somppoundy,githe presenhinygqtion nossestA fee acid form, a

p Efnﬁ' Wb #ish SAELALR d by reacting the free acid
33% eny lglrcggfg%gl%tg@w%sﬁ%gglhat e, phosm%’tl;e re]l{:t eyg?%l: e E_} oo 8
p Hoiva bithe compoundovithch pharmassutieally ecceptable indrgarii¢ eworgapiebase.
forns . will i call iffer fromtheir..res five .

o diinplst ot sue KB e Al e @l ygheAils Aot SRR, Sodtum and
S qithiain hiydyoxides 0kaAkhe sathv@etabhydboxidesistietr asibagunaed satium

are equivalent to their respective free base forms

B oxfrles, 5% PRWESITIR lvRclaR and gnsiyn PiRpanplate; and
PRI 1S, B5PR AR, PRRASg SRl N
acdukéthylghtaprne. Alaoinshidpd esdheauiinumesalis piihe corapdunde of the present

a i Biohor besd i B ke prpatn oG el s o fmited o

S uePpdiafefitc, BrPustlitiun, ARgmkiuky Sa0XAniks SahBalous] ipd@ssium, sodium and
pot assi u sodi um and |1 thi um hydroxi des; _al kal i ne

eFingsalipt Qreanip drweriicincde hubere pat imigdin gsalta PLprimery, secondary
o PR S 3o Bl BBk K ey ool 3 04Thutod amines,

I'um propano vari o
oreyeliti amibess#nd basic foncex clemge rising dig. darginidebetging eaficinae,

R U O g i ——

diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,

ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,

histidine, hydrabamine, iso-propylamine, lidocaine, lysine, meglumine, N-methy]-D-
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i nvention. Further base salts of the present invention
i nclude, but are not |imted to: copper, ferric,
ferrous, lithium nmagnesium mangani c, nanganous,

pot assium sodiumand zinc salts. Organic base salts
include, but are not limted to, salts of primary,
secondary and tertiary am nes, substituted am nes

nahdaghing urafﬁuahaélp\zp&%w pipBSdias oty afrﬂqumﬁ'ﬁbfb@&ine purines,

cycl I C am nes and basic | on exchange resins, e.
ar@cbcrbmremcﬁets&mémmaﬁﬂeﬁhmbmlnee trimatiyanping tneropbfmnem@d tris-

:&’Q}%P bR neg%){lg fhd o WWQ z ﬂtsﬂbﬁﬁ }JB recognized that the free acid

2-fdiras will t@!ﬁicﬁmedlﬁ‘aflﬁbm tiirche spRbivg sﬁhfmtsbmewhat in physical properties
et hanol am ne, ., et hyl fn&dl am ne, N-ethy

N- i g9 shakicy dn et en‘i’qﬁethegweweéﬁlrwe quagm?aq their

hyl‘éf acicﬁgﬁﬂ{ ﬁ?)ﬂegﬂléﬂb@es dfithlOGal eﬁ?mvéﬁ%hne

um ne, N net | ucam ne, nor phol i ne,

pi [pﬁl’az i r&qmm:up@ mfdhmgesqnbiwmmehuegmpsse hasm@atrqgen-contaunng
purine t heobr om ne. nol am et hyl _
P EREET AR BT e R B Grp Ry b, 8. B ey, so

( ptepy s ARt 1-cRRidYs, Bfniiges(dnf a5kl dzadi (me))alkylt suﬁ‘a«anlecg dimethyl,
be recogni zed that the free acid forms wl|

di digthyl artﬂ@lmmsﬁ silfates (oo sialisd baligos, q%f%ﬂ%@?ﬁéﬁﬂa uiy mynstyl and

|
Smt S, 88?%& g%vans g&? %nzﬁrgit(b]g l'ullfé\];lg ? benzyl chioride

t hanidrphemetisy) braniide. Suohesalw:paﬂnﬁtcbhmeparmmﬁ bptlnrvpajerwluble and oil-
the esent |€v on 0217 Corrpounds of the present
i ‘TWW c#\"p?re?é' BYERHOM ¢ r ogen- cont ai ni ng

gr D8y ”W—o?ﬁeﬂéﬁioﬁfpﬁhicﬁ@c&&r&h w&h pB@enitisvedion can be prepared by
4)al kyl halides et hyl, iso- propy

| rabbaR ketonm h thske of ardisgsy shlblmt%w Ry erirapladi-oRiges daa be

LY s BB o

dowléloytoperacaticyabid, parmialeioscich perbersvirancid, petataticiadids ,

brom d and i odi des; nd a | K hal. d

o. o FRaR o RTgPIE i B RO BT i e ent ..o
S%ﬂ@eﬁﬁé&h}drb&ﬂadﬁrsaaaﬁs%ém&oaﬁtﬂaﬁé)m WeHreXimaehtdi® Ahénatively,
oi |l - sol ub conmpounds of the present i1nventiaon.

[ okqeﬁromﬂqsﬁ dhecogmporslisen hepreaaed framle Nopxideeo! 9p apprppriate

be prepared by nethods known to those
of %ﬁééﬁﬂﬁ}?@k, [l in the art. For exanple, N oxides

cajo2tyy [Rredrap ddntzmvésr efabinpgumis acevading iozthel pfesentirpentidnecan be
an o di zin

th { o . .
C CP PP b P AEa0s Sibsigets ALERERds Ofdidpressat iusryign fat ae then

acédﬂver&%rzﬁ $8bit& a dffefent sdﬁﬁﬁeﬁth lF0is 884 ey hfas) iGistakdes! the prodrugs
or the I'itke) in a suitable inert organlc sol vent

( ethemselyes alsalfallywithinghe $pppie ofthe bwge sfiedmpoynds according to the present

BT T BB BB S Bt PRI Vi

N- enbacleyl@ingagem 5.0 b/1iadviexyaditydcaibongchtatidutd, hra-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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[0219] Prodrug derivatives of conpounds according to
the present invention can be prepared by nodifying
substituents of conmpounds of the present invention
that are then converted in vivo to a different
substituent. It is noted that in many instances, the
prodrugs thenselves also fall within the scope of the

r apasglof roRBRY a&ﬁaﬁe&%f%ﬁg s bi'hie PR R Hivention can also be made.
i nvention. For exanple, prodrugs can be prepared by

r eﬁmpi@ o t@bmgu@ﬁmpphmblc tg thaoaedtiompfl protasting geonps ¢od their removal

oo e RS DRRERL 6 iRl £ 0B S 0 38 Wlbion, Jobn

Fuwtileg & Sups)at.c999f nmet hods of making prodrugs are
described in Saulnier et alL(1994), Bi oorgam c .and
Vel22Hn o) Campawnds ofthe present invenpisn may alsp be cpgyepiengly prepared, or

L?@ﬁ@%@ . ngemﬁ@%ééggg eﬁg;{ﬁ%ﬁ o2 s %@mgxgﬁ%ﬂ}at&h‘eHydmtes of

t ecdmpoqummhqummbiwentmnum bcrceaﬂanamlw prepamd by tacmgtalhzatlon
s and their re a} can _he found goxm
B8 ap prgpo SRIVER: guiRze, Boig pREARC S°1§e%¥s Bieh i 8

Joﬁﬁahywcjfmn&ﬁgﬂﬁm]] nc. 1999. [0221] Conpounds of the
present invention may al so be conveniently pre?are

or 022 e “pharmegeutieally Beespiable sakt”, af used hotsin, iipigtended to encompass
S oLn nrfd &coﬂ%%rtehfeﬁ%rescgyﬂ{}&ESE th%{ ﬁﬂgaﬁﬂ'?ﬁjesfogthgf a salt

he pre € I nven e Conveni ent] y prepared by
r ethergef, aspetcialy where the satneaﬁeﬂcpmethmmogad improwtd/phatmacokinetic

{n eﬁ’%g‘g{gﬁﬁ %?cb{z]lg ?am %ﬁggl V eo Ec:g%%%?n LOF 2 d%fcrent salt form of the
" PERPRAE Wh&ﬁd&m&ﬁﬁw%&egmml shit forASmatSAsh MRTaBl BonfSdesirable

|ntended to _enconpass any conpound according to the
pr phaamacokingép propertiehen the sompeyndAead it did pefepredeyplioposgess, and may

SalJon Bﬁﬁ% ﬁgﬂfec? ﬁl%&%é&!‘%éﬁﬁﬂﬁ% H{% coftipbud Rtk f&g&i‘ to its

thée'C npoun npr ove propertie
c ompapamctaouﬂbenftheelmd&o Am eafmple who phaimcoianeﬂlcﬁﬂcqnesm that may be

ke B SRR b I8 PR M s
deﬁbﬂhﬁﬁh@s whRRABER kﬂapahbaly%a@sglhwﬁaﬁéu m%wpﬁw Afdtribution,

that it did not previ ousl% posSess, and e

poBiptrinséirpatign angtexeteion Ak na@nmémwedhe tqﬂ&e %@ﬁ@%ﬁﬁmon of
Wi {hlé] Qﬁﬁ'ﬁ‘f&g&l F{il%ol-rﬁgsm& grlfa{nlt Gnd %ﬁaﬂsta}{%t pﬁf&b@{}?@@é‘gwal and

cok etlc propert
f amhcﬂhgﬂ;lal fdctee taiﬁcritﬁallﬁﬁ’fa&ﬁblnﬂmlabﬂlwhlhe lsolubiditycafithecongpound is

imsivtur 5F %ng'llﬁcr é?‘ﬁg%léf{fy nbr'alrﬁgﬁ@%i BEI[ Wuhlcr:}l it utilized.
di gh¢ bt Rhe arbwdll Appiedift MR AU sEHNEHELE @B c@&lﬁ@da.a will

conpound. While the rToute of adninistration of
p hprovide thetrest rapibahsorption ofithe sompgywdiintathe bady of a sviyest being

a”@éa?éﬁi, %ﬁhe liﬁg%gﬂl%%nﬁ%sp%ﬁgons, 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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pat hol ogi cal factors can critically affect
bi oavail ability, the solubility of the conpound is
usual | y dependent upon the character of the particul ar

salt formthereof, which it utilized. One of skill in
the art will appreciate that an aqueous sol ution of
the conpound will provide the nost rapid absorption

s B OBV 40,8 Ry

webdcribed thdltdsnmztgbﬂrbb&dﬂumnul diteases dayandithose ldsslwseddpirgin may be

SRl ] o B e e e

cgmflmytuadgrgtOMe pat hoI ogy and/ or synptonol ogy of
several different diseases such that reduction of the

a&mﬂ t yOse qupﬁmdvatlﬁnsah@lmﬁ’%b‘( inhihiterrf the presept invention may be

. t a dd Yed6 tﬂé%xeage {h]8 §1%§ Yid Oﬁ:"é‘vlréu}%x? g&{stg%ggéd? t%ﬁglagétése&g%besny,

t pesitaldr type Zlgxabbtes EMHns)Vdiabdticklidlipidemid, colditignsed anpmred glucose
rei.n i s,_not

Nk TN —

bﬁetoh@ta%Fetitéj@ghlaﬁbzﬁ%@&eﬁlﬁe bi ol ogi cal roles that
s In various pdthways becones nore fully

ul@22Btt oaa -IVGriEbitoropt the preseit invegtiommay also bhasedBPP- 1V

i e nv
¢ PaafibS R fhond O cHORBR et R SR AP B Ebleal e g amone
8f)thgr &h@ﬂ&gaﬂlﬁan@ﬁl &gﬂ ﬁjgcuom alatbﬁa:irhuﬁbl(ﬁmsds ¥iish ag inflammatory bowel
i.abet es itus, diabetic dislijpi condi t.i
othP%ﬁawlanegplﬁaoa@@n d fheuaaipid @ﬂf(r}t@rand%m'w 95 ATPS.
6] dpbpsY 1Hﬂbﬂ$r§%ﬁﬁ1e?ﬂé€ﬁsi§veﬁ 6 Inay 386 BOMeliGor treating various
CIdOSIS ket osis, appetite regula tlon and obesity.
[ 02RBis @deg/onem cdgicen lungafngen endppresiaimicancarent i on may

APR7RC BRI R BF BB an Bin PRk alEhe Sl o

O Hbxeriatd16¢i64) Fiseste P aith ak PEHIALIS  Yheurdt6ia tattBiitis M)th]i@ planus
di seases_such as inflammatory bowel di sease, nulti

st0228h s PPRAY inlbiters obihg paffsprrfrm‘fmgon AR alshBe Bred 49 H@#ﬁenfcmhty

O nd\Shor@226] DPP-1V inhibitors of the present
i nvention nmay al so be used for treating various

c #0228} s DREHNdnhibitdrs efifie possemtdnyentiommay alse be used do modulate

prost ate_cancer 0227 V inhibitor

pF @%’WP of Yarons FHPI‘L‘ éﬂ“@gﬁ‘&h‘?}&*’éﬂ“‘ﬂ“d t"F tgrOWHl factors and
dgEyres a&I %Jre 13686h &ﬁﬁﬂwﬁ%@:ﬁﬁfr&%ﬁh@y inlpAR&HTR WAL tre
arthrltls and |'i chen pl anus P-1V

' ’“““BWS@PWP fPfeexgrplee A 2 pm@q\w@mf ﬁhc;m@h%mb@d@é@atmn
%f@??& daﬂée rtility and anenorrhea. [0229] DPP-1V
N

tors o the present invention may al so be used
t §0230Hul BPB-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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cl eavage of various cytokines (stinulating

hemat opoi etic cells), growh factors and

neur opepti des. For exanple, such conditions occur
frequently in patients who are i mmunosuppressed, for
exanpl e, as a consequence of chenotherapy and/ or

radi ation therapy for cancer. [0230] DPP-1V

| j0RSE]t OrFor OhcdlbiE RAESRME, DIBLEN iih&fiobEot n@é ﬁrreseaﬁmumn may be

prevent or reduce cleavage of N-term nal r from
gregd in srajunstien with ether %ggnM@ inbibit tmdgwblemgd yncqnﬁelﬂed cell

G (ERbekoR BRn s WS b L ool Pl ER Moot R0 b o in
arnmujmcnqﬁr with mer[g’ﬁléﬁﬁl Vﬂﬁmabﬁmtt)het %r??u??gfrfhngh hnaéa;de,nl?ut are not

W I I bl

e orefing)d aFid gis dorestives thetkefop-ansshopyggadi, ANGIQSTATIN

as;%@@mmdwm YRER, @farfiE W, aamed&s%u@fﬁﬂlﬂlteyéf may

be useful for the rgg;l ati on or nornal i zati on of
nemetallenypteimpsedl, Sesud énhdbitoy of metalofrormaseddsoyyogen activator

i ngi f th
§ I A REE —
aqeatelst fadtor mj‘prbiatnmd’miﬁ’sﬂe (¢lbpetned Nuilifuited okhitin dbdivivesplepared from

proliferat] ?s of ot her anti -cell
preey %‘F‘%Fl?eg'ﬁ n&sopot Yf’é‘fc Arade netidesdyran gomplgr (Sprr&)s tayrosporine,
W hSadidters Q?Rlah'}ﬁ ﬁl@t%@isﬁpin%hﬂgugtﬂ?e ; e | ngb&h@gﬁgéggﬂ(g -azetidine-2-

i ncl ude, but are not

desarboxylicasd ﬂh%!ﬁébf cislydrosyprolige dtlfBaﬁdwydrommImoﬁﬁM beta.-

F S onfiae bl B s ATk Ao &Rl esorrexate,

| nhitddan@one) hepikinpinteperon,<i lﬁﬁ:ﬁ‘@glabulﬁLs%ﬁiﬂl,l’d:ﬂﬂ@’B chymostatin, beta.-
activator, inhibitor-1, plasm nogen_ actjvator

. rﬂifP]Bfi%’fm tetraderapytatey eRoREIYGR FUMmAEHLR. 8ol sodiym thiomatate, d-
ISIBT)A' [ oﬁnﬁi% Asmm

f at ga%mﬁeﬁﬁ I'n dtéertip'vlat [ ve]glapg %éréléfggrﬁlgld g]?i#%%%% blsabntrcnc

s Hebdnsar;t @mmwbmmmmmmmam dmochmmp:tr 8ZCA",
St aur ori n nmodul.at.or.

mﬁﬁg@%ﬁ’% SRR SR PO RiAT R Rl dapfls; ERaloptareipgee inhibitors such
( (b BBoat iGthérend angagéi@xiy hgehtsABatanAy b8@Ad include antibodies, preferably
ci shydroxyprol i ne, 3, 4-dehydroprol i ne,
t HReAoCkm N%ub%@@%agmnahﬁ:%aﬁatsgw gPwihefagtgrss PEGE, aFGF, FGF-5,
A-~AIEP Yororis AVEERLE /AR %&&‘K‘ﬁ%‘i 0} Ofirara N. and Alitalg, K.
met hot rexate m t oxant r one arin, 1nter erons
wéé]ﬂmglabtppﬂlcmmmf angiogenicgre@th fa¢t91tmsd titeirnphibigars’ (1999) Nature

dex adecasul fate, eponenycin; fumagillin,
g %‘P %ﬁh??’h?% | ate, d- penicillanine (CDPT),
bef, a. - ICOMPOSITIONS COMPIISING PPV IREHBITORSS M N,

b| santrene, | obenzarit disodium

2331 bk Yiserntiety of eompnsisions prdadministrationdnethadsanayrhegwsed in
T A ——
s indindeain d4d88ibn télﬂe@PIaW mhiab:tgrsxﬁehaemsenagemnl doavertivyial

be,used incjJude.antib ref era
hannaceutﬂ:ai exc1p1euts, ci) ther conventional, tina}-/mzauce:utlcally 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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nonocl onal anti bodi es agai nst these angi ogenic growh
factors: bFG-, aFGF, FGF-5, VEGF isofornms, VEG-C,

HGF/ SF and Ang-1/ Ang-2. Ferrara N. and Alitalo, K
"Cinical application of angiogenic gromh factors and
their inhibitors" (1999) Nature Medicine 5:1359-1364.

4. COWVPCSI TI ONS COVPRI SI NG DPP-1V I NHI BI TORS [ 0233] A
WieSiBpikih Bdcbrddhg QP R biticRNdAR $nd 8PinBlesdikicd iph&haceutically active
nmet hods may be used in conjunction with the DPP-1V

i @gentd.t ors of the present invention. Such conpositions

inckude, in.additioen.to the ,DPP; |V _inhj.bi .
[ T¥234) 0O I CombaleRA el B0l Gisbfi, 1, somi R bt A3 o6,
eXerinul 261 i8 2 mdteOduit@ble ortieidutefaliminitation cebd used| For oral
i nactive agents., Additionally, the conpositions ma%tr

| AdmiRiratied icopsules SRd tablets axpbpicllnused. FREPApersl pdministration,
| ablohittich 1%%@1‘1%&?8%&%@% ftd &rqes&n,@a ﬁeleﬁgisgw@emy used.

active agents I ncfude onal /2 conpounds’
ade2358i nGompositiensi cowprising MHPPalYdifbibitorsef the present invdndipn may be

pharmaceutical lLy.actiye .agents. .[0234] The .

P SRR tapifitie S8 I atecqilg ftgberdBialy, ifepvgnoysty:
S Qttedrtérly) trarfs@érfAAlIR sQBlinghally, irineikcil sy, adetatlyf wansbuteally,
route of adm nistration to be used. For oral

adntranpsally.dinospmallys piadnkalation vagimgllpatrageenl s, viedpea) delivery (for

N o ti _ b
e ey

i Snttapeicallyl. | TheuwsapoundsGAF/S] cabyrsitions acsnslingttihe ipivgngion may also be
DPP-1V inhibitqors .of the present .invepti on may be

adiminiaders BBC%ﬁmHB%-Bﬁ‘??m %?‘%F%%F%ﬁaﬁy‘m&‘&r enteral |y,

| no23sper ThoPPRLIVYinhibitbds AHEEbSdsitions botprisdig BEdahdy)be administered
transdermal |y, sublingually, 1ntramuscularly,

r ot eeadmjnistered in prceoaventionalidepags ferem| ¢§r,adm4ﬂp%§8%4nl the context of
via_ i . ' et g Tolo i :

0 9 BRI, MmO B o s RERSBGIEH e b e,
s wihe uf whieb itkludes b DPPaRAinhibitad, in/the cotrseacfra doordizatdd treatment to

intrathecally. . The gonpound nd/ oy .copposi tions .
aCEYPH HgmP Vteﬂgplﬁ"ﬁ%‘éﬁﬁowﬁ- S LB Y AR heggetensive
O'th % PAHEBuRinY BiBE walﬁipmgpe&bwﬁnﬁosage forms. [0236]

The DPP-1V inhibitors an conpositions conprising them

nmi2372 adnlutipas errsuspengipnscusedifir prispterabdniradegngl, subcutaneous, or

rayse asowhes ¥ Do e .
SRRt 887 BB oG SR G0 ok Bponens:
adf&i[&f cﬁlv\uﬁﬁt ir;]lm_h aerwatw far ihjggrgn?i/ﬁpt Hktﬂgme fikéq:oiagaﬁl}bthylcne glycol,
on of, | C | NC| uges - | | Ith,.Inte

c@fwg%neapmaﬂe%wp 2F aipex %Y@ﬁl@ﬂ%mq‘f%n& angymigrabjal aggnts, such as benzyl

| RGAMISH Plekti %ﬁ!abéh‘é,t &RIIRIdan GOcHE & R6UTbId a8l 2Rl b QBurdBisulfite;
al so be coext'ensive, that is, occurring duri nu%
ovhelptinprigantssuch avihydenediaminctetraacetic acid (EDTA), buifers, such as

acetates, citrates and phosphates; agents for the adjustment of tonicity such as sodium

=5

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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[0237] Sol utions or suspensions used for parenteral,

i ntradermal , subcutaneous, or topical application nmay
optionally include one or nore of the follow ng

conponents: a sterile diluent, such as water for

injection, saline solution, fixed oil, polyethylene

gl ycol, glycerine, propylene glycol or other

SYfRBg) | oweel PPPITV iRRibidEs GEQRIIRE toABEPesent BYEMiASxhibit insufficient
benzyl™ al cohol and net hyl parabens;” anti oxi dants,

s uisiiubikity apetbedsi for sedubilizingl thewdinponrigs sy bp need. Swile mettiods)are known

2SR A DT B SR v,
phéiseiBiseFoxide ﬁDMSCﬁ,QIsiméslgﬁ kighns TWEENDb1adissylusius kn aqueous

as sodium _chloride or and agents for

adjadermn higarbpgate, (Perivalives of fhggomnepnds, $ichap prodrugs of the compounds
co kd 1 : i s ol fLyd 3 nts or

DU FoRES pefbed i Hpthafing iRy D ipblnadii el LBt iR

hy23%h| dipan mixing oradding DPRAIVCinbibitoes ab¢ording toethe presend invention to
citric acid. Parenteral preparations .. opt i.onal,l

be® EFFERGSLISR: 4 $oTURR, isbensifme RWSiEn 8t b 1k tnay B forté e form of
or thedstitik @oflpSRtion wiISdepBRiieponfa nithdesof fdtérs | inCluding the intended
other suitable material. 73 [0238] Wen DPP-1V .

i P elpdministesion ang thesalwhiligyof Seirompayadinith selgled spgrier or

i ngdaf

corebt. SR ot 8l ilericblon FRUBPSmleBbral At blohds? bBlg bified may be
t herspiricdllysdeidrinined. t hi s art, and include, but are not

lim.ted tQ, using cosolvents, such, as . . .

o AT Cimmisbdis BEsORETE .54 SebEinPetion fracptiopgly prgvided for
TViiiehinis@ticH 15 hoindhd 413 dnnAS AR IosSze Sbrkik) Qich Ak BN, Capsules, pills,
Derivatives of the conpounds, such as prodrugs of the

c oPyEleRs STy pamders fevinbalerysgranyles. sterleprignicra) selptienstar gespensions,

ph is L | §, %1 s -
AR o ATRAPEI 88 HAE7Shy R T e ganiis o
i nthe ebmpaourids, pacticntankydlss pliaomaceaticailly acdeptable salss prefarahly the sodium

enmul sion o he. li ke nmay,. be forne The formof the . ..

S Pt JhS Sbree e LY SeRRA T ve RO ars g terivatives

f agbRbBare bypidalld kel 2481 dndtAARkEStereMBTighiCdosage forms or multiple-dosage
adm ni stration, and the solubility of the conpound in

t htorms| Unit-dgsefarms, as ussd heteith refess to physically disgrete anits suitable for

R R
Codqro sbiithinn a predermiined)quantitysf tipr tharapduticallyesstiveconapomnd sufficient
O Bt bl S T RSB P RS Bl

C aRiHrevehidk bl diluent? fos ofl i¥it-BNAESInS 1hQidd Muds and syringes
granul es, sterile parenteral solutions or suspensions

anidiyidually paokagaditabletror sapspien dinddpse forons gay beadeministered in fractions
e ' i Qi Sl it of . .

T3 ERROE. B PSF ApABbbyed s s
acpRigebliiea siagle Tontpinef Rrakkmnitiftered aciegregatsd ihis-dose form. Examples

t hereof... The pharpmaceutically therapeutical,l ctive
C oﬂ%gg}ﬁalg-dgﬁgpoaagﬁ nelyde yials, bot\ﬁes of taﬁgts or capsulegl or%ottles of pint or

gallons. Hence, multiple dose form is a multiple of unit-doses that are not segregated in

packaging.




thereof are typically formul ated and adm ni stered in

uni t-dosage forns or nmultiple-dosage fornms. Unit-dose

fornms, as used herein, refers to physically discrete

units suitable for human and ani mal subjects and

packaged individually as is known in the art. Each

unit- dose contains a predeterm ned quantity of the

t eutyj ; ;

t NOACT A58 SRk NP LETDERTY siblicE kR DKind 18 B fMaFiavention,
t rthe cagpdsiting npﬁyanonmemtm dilaknt suclr asilaatoseyskiast,alicalcium phosphate, or

d|| en es o uni se fornse include anpboul.es

D e RERIGR ©lob it rRD s oy ineat AR Fate and tal;
Urunti-adﬁx‘i&r EuWhs staRty, WfurdlFtin, mcaraegmmcidi@elauﬁ,@uco@é molasses,
mul tiples thereof. A mul t1 ple-dose formis a plurality

ofPalviEipyrEalidingnealinipsesand depvatives arh gevdpse, ampwcwes and other

PR b AN b 0, 15808 RLEG e

b atotripesitiofis daajfoe txample, be psaphred bg disbolving cdispefsing, nt otberwise mixing
|| He d ' .t i pl. . .

O S R atafon e o gehnl PRmEsRURSal Gy Dl a carier,

[ Osiél hs, st eadlﬁPlbl Wited, QalﬁneeaqﬁéoﬂE%ﬁ:r&E’F’glxéérdmély@ld @fhénol, and the

accordl ng to resent I nventi on e COﬁ'pOSI tion
mal;kee mpnn 8 éolutaond@q syepensignc If dssiredathe phaemagaticd cemposition to be
di i

Ao oftairirinof ABAHY OFA by SublalE such as wetting
stmma,tmumﬂ’m@gents, axisolubilizingdgents pelbudfering agents and the like, for
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f Qlerivhiieh, Q0 crécatiiloves flacae, soblobe, magnafiim earboiiate, sodium

contain a sufficient quantity of a DPP-1V inhibitor of
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,

bioccompatible polymers, such as collagen, ethylene vinyl acetate, polyanhydrides,
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the present invention to reduce DPP-1V activity in
vivo, thereby treating the disease state of the
subj ect. [0242] Dosage forms or conpositions nay
optionally conprise one or nore DPP-I1V inhibitors
according to the present invention in the range of
0.005% to 100% (weight/weight) with the bal ance
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tbﬁlﬁ&oﬁlshérbﬁjanﬂﬁtz&élﬁpa@fet [0245] In certain
enbodi nents, DPP-1V inhibitors according to the
pl&4dht Exqmples ghlubricants that may be used include, but are not limited to, tale,

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 ate not limited to, colloidal

silicon dioxide.
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are provided as solid dosage forns, preferably
capsules or tablets. The tablets, pills, capsules,
troches and the like nay optionally contain one or
nore of the following ingredients, or conmpounds of a
simlar nature: a binder; a diluent; a disintegrating
agent; a lubricant; a glidant; a sweetening agent;
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al%ﬁéﬂe%cﬁl’ fbAdsPoardtd) %%}tatﬁﬁaﬂ’ﬂﬂ&ﬁe alettfyigRgBb@ionolaurate and
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and Cell ul ose acetate phthal at es.
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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[ 0256] Exanmples of filmcoatings that may be used

i nclude, but are not limted to,

hydr oxyet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose,

pol yet hyl ene gl ycol 4000 and cellul ose acetate

phthal ate. [0257] If oral administration is desired,

the salt of the conpound may optionally be provided
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action, or with material s that sygpl ement the desire
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R
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respectively. Exanpl es of pharmaceutic .
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i ncl ude, but” are not |i Bi nders, |ubricants,
d |b|euue¢ﬂm tabdéts i Feeqringtand gwagfening ageots|menyi mgsab@rw@ets, and are

fl avar t L c-coat ed

¢ ORI SR R R ion T PR g PR, e
aqo262) oExampleserinid bl andgeifosnothdemay baised chgleglu are not
|n the neutral or al kaline intestines. Sugar-_coated

iteddo.gyeqys SelBtonse TERIAIoNn SPSPERSIONS, SHINLORS and/ersugpcasions
' %&%ﬁ cfeﬁed AR ﬁH?nC&féHéé@én{t gmae&&fate@ﬂhﬁs&u ﬁeﬁﬁtﬁfns cBnstituted

applie Filmcoated tab may be conpressed tablets
tlfmmeﬁﬁﬂwscm'egranuhat ed with pol ymers or other suitable

¢ ?3%35] g: Eyua:lngfc? ofaqy aquco ﬁ;%%gs TEI 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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may be conpressed tablets nmade by nore than one
conpression cycle utilizing the pharnaceutically
accept abl e substances previously nmentioned. Col oring
agents may also be used in tablets. Flavoring and
sweet eni ng agents may be used in tablets, and are
especially useful in the formation of chewable tablets
angnéeEaies ﬁ@ueoﬁ@%ﬁ&ﬂﬂonﬁﬂﬂﬂgﬁ? 16 exhinglel $hcfsal S ﬁaﬂﬁ@y optionally
forns that be used include, but are not imted
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on / ' . . .
S R PSR B Dbl Y o W e
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As used herein, syrups refer to 78 concentrated
a@@@g@gcrgemdjwp@ﬁgagﬁl sugar for exanple, sucrose.

SI0288, TN QOB sty e

S )effeesrcscann grahviled; tcnbaerebunqututed igtodi lspuist ereliaseget fhem, ingludn organic

obul es.throu hout anot her |iquid. Emulsions
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carriers that may be used in enulsions include, but
arfermst |inited to non-aqueous |iquids, enulsifying
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[ nnaﬂ;doleate the above dosage forns. [0268] Particular

exanpl es of preservatives that may be used inc

gl 928 n Paghisuipsexaaples of SUERFNEIRE QB%‘FP Yﬁ edlsﬁéiﬁwﬁ’de sodium

S QR R R RIS 0 Pechih Cpakanth, Veegum and acacia. Diluents include lactose

and sucrose. Sweetening agents include sucrose, syrups, glycerin and artificial sweetening

et
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UJ

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.
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[0269] Particul ar exanpl es of non-aqueous |iquids that
may be used in enmulsions include mneral oil and
cottonseed oil. [0270] Particul ar exanpl es of

enmul sifying agents that may be used include gelatin,
acaci a, tragacanth, bentonite, and surfactants such as
pol yoxyet hyl ene sorbitan nonool eate. [0271]
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eXjeprdles Fotk aeslbdosagefontshé huttionay sbspensian in for lexinple propylene

citric and tartaric acid., 79 [0274] Sources of carhbon
di Bomate; Yrgetaplgyils ar wlebtgesides I %@?%@x SRR RGPS Capsule.
' nﬁcﬂ 461, 66L, B8 b g,ge;p%ﬂeﬁ Erhdap PRl sHiHERbD aRAiRlosed in U.S, Pat.

Col oring agents | ude any of ‘the approved certified
waliies: 4:388.065;¢t,409,23R0and 40545 aFat artiquid dasage: fhem.dbg solution, e.g., for

ot BLADY e TR iy U b SR ot ot
p| phatrBacetiidallly htdcpBbledididaanidnad ¢. Gvabdr oo de eadilyansumored s

that produce a pleasant taste sensation. [0276] For a
sRdminigBdiode form the solution or suspension, in for

e e . L@ Qi
t@mce%ﬁ%ﬁi@g% A gf%@%%hd‘&gﬁfoﬁ%ﬁtx&ﬂs_rﬁaﬁe prepared by

y encapsulated in"a gelatin
c adissolving orSlispersing the pative compahndie salt ispeeetable nils glycols,

encapsul ati on ther eof re, di sclosed | .
NoGERRe By et el oBot e, Hopf it cdthntteysnd Gher such carriers,
doma@@cdpeilating theseSselutibhdt, suspedsionsfifihardeot aofp gelatin capaule shells.
pol yet hyl ene gl ycol may be diluted with a suffi

D Uather vepro foramhiansinsiat thess 6 B - Seiab HasqRe 46,819 and

caf gdfgp3. ©- 9. water, to be easily nmeasured for
admini'stration. [0277] Alternatively, liquid or

sem -solid oral formulations nay be prepared by

di ssol vi ng d. di Ipjectables, solntions and emwdsionsund or sal t

EA® ke S 5 B & s

Suhe DPRIV iahibitors 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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and encapsul ati ng these sol utions or suspensions in
hard or soft gelatin capsule shells. Oher useful
formul ati ons include those set forth in U S. Pat. Nos.
Re 28,819 and 4, 358,603. B. Injectables, solutions
and enul sions [0278] The present invention is al so
directed to conpositions designed to adm nister the
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P Sk Prtied o blogicel bR oXpbosbele bueR saey B g folutions
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Parenteral admnistration o f or nmul atlons inclu
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gﬂ}!ﬂl] St ?32%:111@&3 of ]Tanggcreuél a?l;; fecep aPu X Ia%%és t;l% naty ?puonallybe used in
: rpmte:ral lpreé:ataaagd mcldge/, bao:irg bdatelﬁﬁteﬂdu aq&puﬁvmﬁcleﬁ nbrxQueous

yo ize ers descri.be erein, rea to. be )
d’ﬁg‘P &@%F%ﬁfot?%ﬁgmﬁr ‘P‘EF“% te&*égawt%n el fngghetics,
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| SRGRRIRE ind Bheetifly offhA! L BuRERPARTIAud R of fclating agents and
cmmpb@mmqmcalmmmabéewwanqsm or to use and sterile

e ions., T | uti ons i ther €0 I \

o JUAE O Fsachbis BEAdGnB RuY mPE ey bl OB i&iiyde Sodium
echgiddnjettidhl Rirelsdnieation, Bo®nicexutss Infedtiond Sterilé'Water Injection,
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s d?qXHese(qnééaactafaﬁ Ringeryinjestian.
[0284] Examples of nonaqueous parenteral vehicles that may optionally be used

include fixed oils of vegetable origin, cottonseed oil, corn oil, sesame oil 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 multiple aliquots to be

removed. Examples of antimicrobial agents that may used include phenols or cresols,
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cont ai ni ng thickening and sol ubilizing agents, such as

gl ucose, polyethylene glycol, and pol ypropyl ene

gl ycol and m xtures thereof. [0282] Exanples of
pharmaceutically acceptable carriers that nmay

optionally be used in parenteral preparations T
i nclude, but are not |imted to aqueous vehicl es,
NORAEIHRAM BenzyeildhbE ShlofibutafbiC ieihyPAndg @6\ ?.hyuf«ﬁwé&&c acid
agents, buffers, antioxidants, |ocal "anéstheétics,

s GSpEndimpeoseh dematinaium plhjoddpednd denzethoniin ghladdeagent s,

S te [ t her . .

> JOBRY | © BBl of NGLRL RS ARG I, @fleq BE sodium chiloride and
E)daxtpid _sesEmind p&glmg bufery ﬂialt ﬁiaygc tldl'.tdtmdl?le php&ﬂRhiat%ainH)éide. Examples
used i n¢] ude Sodi ym oride | njection, ngers _

' oF St eRGabE Faad B PE upstidps BUCsoRHT BSHLEHe, B Aot Jggebquesthetics
| Rt . . e e
[l oy B8 usod A i Coiith R RER Bt or bRl nd dispersing
magenspihpional heyuspdinglndd sodivm(cadpexyrirotbylcadinlase dfydroxypropyl

% W™ i orp ail...sesa Il
2 SR 0B dony A RORE, HrpipgfeR oF Bl AT Bl may be
basddancioddt Bdlysortare SOMTHVEENEOY. A cafeintfind orhslafilyadeft of metal ions
addﬁ%P arenteral preparations, particularly when
t HE . tions are packaged in multiple-dose .
c ne : | J . i
P Ptk St e hridRally e A0 Atob, BiFetytone
agbynelant peapyleny glyseldor wattxmtisciblecyebiciesand sodiwn hydrogite,

Laks, . benzyl .al cohol . . chl or.oQut anol, net hyl and
grﬁg%y%m%%ﬁ?m? 8@%%%‘? 8 ]g&éccécb‘f gé E{-Ié’*ﬁ Jou,se'fel“#'rrer osal ,
b§0288] | CTIS ¢oiicetittation 6Ea DRE-IVEAEBIIGH tHePafdtedlif6l@nulation may be
[0286]  Exanpl es of isotonic agents that may be used .
i ACPEkseBat aninisshos Adanislee Igwésmcswaﬂzﬁfémw@ gmggnt sufficient to
b arlfic [ u
Piriatant ekl plorhiodiogtal Bce 16 BRE ARk AR of o DRP-IV
i inhititde agloli domagsits be hisrlovillEltEmastly dependlondlsd age, weight and condition

anesthetics that be .used j ncl ude procai ne

h)c}gtr%%gﬁ?e ?Pro@?m%ﬁ%gvn&%endi ng and di spersing

apReYF tUmk-doRypabitetfigiegabtiohdiRiap Bélpathged in an ampoule, a vial or a
car pboxynet hyl cel | ul ose, 'hydroxypropyl methylcellul ose ]
aPHings Mithianeede. Al prepgationsErcpasnieral pdminisration ghowdd be sterile, as is
a Snd ic0B% REartUsed include Pol ysorbate 80 (TWEEN

80). A sequestering or chelating agent of netal ions

i H2P0de IBjoetablep 628 Bt dB¥igreddardudal and sys@imid sdmintyaygti@l, SKypically a
optional ly incl.ude ethyl al cohpl, po|yethyl ene ol
aﬁ’afaa?@ﬁﬁﬁ%?@?bw@wgﬁ %.fowﬁaé?do i cgﬁﬁam FeopEetiation Sttt about
SO HORBLAB0% WHF bpﬁBfB?Fﬁferﬁg%ﬂwré:thM 1% W% & 1B DPP-IV
lactic acid for pH adjustnment. [0Z288] The

cBhbEAT lothe Bentask tisquatpp-Thy RERbinhibitor may beadseinisterest alonce, or

f ﬁEWé &vidR8 iltBY nﬁfﬁber 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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adjusted so that an injection admnisters a

phar maceutically effective anount sufficient to
produce the desired pharnacol ogi cal effect. The exact
concentration of a DPP-1V inhibitor and/or dosage to
be used will ultimately depend on the age, weight and
condition of the patient or animal as is known in the

afiderskdbed Bt f%pmﬂapﬂbwf %P@hﬁ@dcﬁ@g%r@bhﬁii@mﬁ?ﬁedﬁ&o be
packaged in an oule, a vial or a syringe with a
neddeted ovar nrqgwe@ggaz togthe indévidysh peadtand de prafessionsd ludgmen of the
r ' i h
Pt ns b bpaBhidd o RGO 3 Aol Sepce, the
Sycmicentiation cirigad set foanhl herein ﬁy piteradel yo be exelmplapend are abll iptended to
e%wgct ive dosa ‘fhg d to contain a
C é]ilﬁﬁ’C&P‘?BrrPr cﬁf’f & m TPUIagons. o, w/ w up to about

%@%%W ‘Phe DPPLV indfisiR mplo?um bE: e&«fé&‘M Wi@bnik&For other
P-1 inhibitor to the eatedtlssu The DPP-1V

| mﬁabletf@nm anmpapke degivatided teproducea mprseol le acmwptbéuct or to Produce

e
B, ek D Sy AR H98 B0 Polifgs o i, nluiog
t ihaﬁntenidedmcmelos adtdmsag&omﬂ theIsobibility oﬁthetobaq»bmhm the delected
be a function the, | ocation of where
ORI vERAle; 5%5 sifestive P%Cpmmlmﬁ%ﬁ@%éor atﬂrPéwﬁaaPs theysymptoms

apkn@ bii8dse sl‘.é?erdnﬁ%ag%eteﬁ@h ?/da@nggg@r m ned

enpirically using known"testing protocols or by
ext rapol atlon fromin vivo or in vitro test data. It
is to be nobed threphilized pawdensi ons and dosage val ues

[oeo8 CoriEbY ety b Ofe Plepdrt Sefinh) oo & ek o

parbpmnmcqmmm ehich capbeietomstithosifigeadnrigistration amylunemd emulsions
to adj usted over ] according tp the IVI I
@€€° crmsHS s K9P GEPh O P ARGHERY et Dt Il af ot or gels.

f (0 rrﬂ st %hfégly.thlﬁiH&%Wdéﬂ M8y b ool By SikdoRindihe %mb&ﬁld ina

ati ons ence, the concentration ranges set
f sndium phosphate antferi sohnionl centaiping dextrasar ethor itable pxcipignt.

ded I
USRS by o B S50 SRR M e
ogdniditivak kiiowe tettisgeaf dieitl in therartrovidesabe dasired foemulation. Bneﬂy, the
suitable formor may be derivati glét?‘ﬂg duce a %Drefrut
%ypalbti aedpptclre may BpiRnells be prspasPd i diasoluihe eEosk, SorpHigl. fructose,
fact Og& t)tﬁtélegﬁ?@ehh uéHsé“sHér%sed&%{é?§u1tﬂBE"hg€nt,naHBQ?I-20%,

I"ncl ud he i nt ended node of
aphefenatly about 510 asw in heuitable/biffer sclo s eittaie codivoLerdotassivm

lect f
BB B i 58S e oy RSP ity shont e
SYHPTHER a DPP-Th énhebii e Redded t@ttﬁb Ratingixvere Sprplerabiyedboye room
determ ned. C. Lyophilized rs [ 0292] u'érhe DPP- I\é_
i {EDsTalye.dnefe Preiarably atehent $(ﬁ fmﬁz Upfil § djsgolves. The
PleSRARE thiBre 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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| yophi l i zed powders, which can be reconstituted for

adm ni stration as solutions, enulsions and other

m xtures. The |yophilized powders may al so be

fornul ated as solids or gels. [0293] Sterile,

| yophili zed powder may be prepared by dissolving the
conpound in a sodium phosphate buffer solution

c ni ; ; admini
SRR e T P RSIR I O pr bl o by oB o aministored as
bytopigal ik tuiresa (Topisalumtkéuressmaybbausdd fardoid andosystefoitadminigtration.

ot e 1P e B g o
O¥oirR Akl ¥s Bearhs, @BI8/) GtolytsJébisisibkd, Belutlens! £1088, lotions, suspensions,

sorbitol, fructose, «corn syrup, xylitol, glycerjn,
gl tinsbises, pastasy Hams.eraspls i p@%mry%wgt%ﬁiﬁndfg%%mﬂ

ggﬁg@%@&l 2hy AR FormwlRonsiitab1b £ té%{;#l @&;hﬁuﬁﬂﬁf)ﬁ r, such

rate; sodi um or potassium osphate or other
sUo0R93juf fie Delininhibitorsosay wf fostulhted anacdroselsdiot togical application,

rveline it e A ot
I ORBeridcQERRH13 Fot tlﬁlivél‘? g?a REB{Bise R Yordfcagi@t infld@midboridiseases,

and stirred until it dissolves. The resulting m xture

i spadiculerlycistynaddBhesg ferawmiatipns for pdmigisgratigisiortagyfespiratory tract can be
c Qﬁ?ﬁenllor b g.{ﬂ nerd; ?81‘ {o@&iﬁhtfb%ﬁhﬁﬁéﬂ& as i nﬁEx%ﬁg«I: owder for
fiTtered or “treated to renove particulates and to

i ninsufBatidng fliohé dbiyin combihatiqpwith aminert camieo suchab $acfose. In such a case,

l yophilization. Each, vi may..cont aj.n si ngl e.do

B8 e 2 S0t on o PR Y e o0 Bfons,
TOpbEAbNALE P10 lden, 63 [0294] The DPP-1V

I nhibitors of the present invention may al so_be .
adi¥296]st FredDRRIV inkihitos may alsa beformulaieil fon logal oF (gpical application,

ma e used.for | j Y j . .
BBt S el 050 G0 BRI BB BLEE S o ey i
enfiab Sorfi 6 gels, Erosmd, iaki@ lotiogls adefor dpplivationtte theaye or fea imtracisternal or
gels, ointnents, enulsjons,, solutions, elixi.r dermal deli

| oinfraspinal spplisatan. obppical JqoyEisHated 1s pofleR atef o Hansdermal delivery

e SRoFor %drﬁih&ﬁ’ﬁﬂi%th%&@bfﬁnu@dﬂ%%ﬂiﬂidlﬁﬁm therapies. Nasal
bandages, dermal patches or any other fornulations

s usclutivine of the DRFSTVEmhibitdnalaneserin eorobinatiqrowith otherephapspaceyfically

i nhi bi.t.aors nay be faqrnul at aerosols for topical
ap?ﬁcFH;?;\lfq? 8’ﬁ‘flplgl§'ﬁ &t ag%on%eya%lnﬁﬁgﬁ%fi ion (see, US. Pat.
Nos. 4,044,126, 4,414,209, and 4, 364,923, which

descri be aerlbsol Fdramlativns farothef romtestof adiministralien f or

tr nt_i nfl ammatory di seases, . parti.cularl .
2RO | Rereeting Gpom itk CISGHE Spin beindamIeg: fafh aies gf adpiatstration
r eqiRh b topichl ApphiestiondRard8ermialpdiétRs, 28 Mot adMirdaraisn|mayralso be
solution for "a nebulizer, or as a mcrofine powder for

i neseflf Far éxemples phateaeautipal doengp foresiferrecipk administraion are rectal

carrier. such as,l Siek - d
paiep s es Y B bERSUER AT oot pifpngtorios e us
di perEih @iiean @blid BHestfbpinsdiominey the ssctum 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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preferably less than 10 m crons. [0296] The DPP-1V
inhibitors may al so be fornul ated for |ocal or topica
application, such as for topical application to the

skin and nmucous nenbranes, such as in the eye, in the
formof gels, creans, and |otions and for application

to the eye or for intracisternal or intraspina

ARk 3 hidko-, AR B.h@ ﬁigl?e‘éﬁ&é&' of Ht@tabﬂ@ ComBRIaH SIEIf McSfhrious bases
for transdermal delivery and also for administration
mmaytbie@sesly e*bgeats torrpdssthe m@ltmg oeint pfppesiteries inelpdgsnermaceti and

Nasa ns_of t P- [
Ao el Re o i bl B potbr Rl Belipd i oy
]tcirxomxﬁg ﬁ'ﬂ!\étyﬁﬁﬁl v&hg? obg retHY suipdtieireis. agéigt;l?b GrmDe aTatdets and
or other rqutes o amnlstratlon ndi
GiRsHies fr reptal @4minisTation meyibR gpanpiagty usws%ﬁ'@ﬂr aﬁsﬁe@%amaﬂy
QJQR& RlshBdkarB anchﬁj"ﬁlg s@fe [RRbESAs BPREhERESMRTor oral administration.
transdermal patc and rectal adm nistration, may
al so be wused. For exanple, pharnmaceutical dosage
forms for Fect aBxamplenpE¥ormulationsr e rect al
0T R RS Pl Rabie 6F ol HgaUhE T ki

Sodniudations tl@smbp optichakty be wsed mmcmombwrrds of ﬂmprctsamt mwlntxon Itis
or soften at bod

er at ur easi or
PR e 8}%#’0613]113601&411% é:p% o 3% R?glcu ar componnd being
e G tﬁ@ﬁatcau£ME R hd f%ﬁilﬁmu@ﬁ@ @&hgb& Be S¢St ances

utilrzed in rectal suppositories are bases or

vehi cl es and agents tORALFORMULALI®Nng point .

Exanpl es o ' utter 4

oil), dl ychﬁﬁ&g@ %%ﬂgcgfﬁg% ( pol yogygﬁﬁg ene

gl ycol ) anditéip pict®oadteydfde mi xt ures of ndkhmg, di- and
triglycerides of fat t,X aci ds. Conbi nati ng of the
vari ous basSedu WUsed. Agents tor &8 t he

mel ting poFﬁ%ﬂﬁ suppositories include spermaceti and
wax. Rectal suppositories may be prepared either by
the conpre¥&et nethod or by ol ding. THE o0l

wei ght of a rectal onto 3 gm
Tabl ets and capsu@fﬁgor rec%/a? admn ni stratl on may be

manuf act ur €dmpshmpoftthePeone ybmiomaceut i Odl-10/mg

accept abl e_substance_and by the sane met hod

for mul at i oextrese Menahydraisi ni st rati on. afﬂ‘a?e

Formul at i 0%&9%%1140}( dfad | owing are pqrd:SIrﬁgﬂ ar

exanpl es ora I ntravenous and tablet fornulations
t hat may oﬁoﬂmndﬂj@fomée used with conpoufid8mg the

present inyenti noted that t h
formul at i oﬁﬁ t?ﬁ;grnlﬁéecbgl?l ed dependi ng on‘at he pathl cul ar
conmpound being used BPABLEM@&ORMULATION for which the

formulation is going to be used, ORAL FORMULATI ON
Compound of the Present Invention

Microcrystalline Cellulose 73%
Stearic Acid 25%
Colloidal Silica 1%.
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Conpound of the Present Invention 10-100 ng Gtric
Aci d Monohydrate 105 ng Sodi um Hydr oxi de 18 ngy

Fl avoring Water g.s. to 100 nL | NTRAVENOUS
FORMULATI ON  Conpound of the Present Invention 0.1-10
ng Dextrose Monohydrate g.s. to make isotonic Gitric
Aci d l\/bnohydrate 1 05 nmg Sodi um Hydroxi de 0.18 ngy

44 2 K COMBRISH Brpy vk | 40LE7
npound 0 the Present Invention 1%

[0289D c r Tt invdnting isddol diteoted t7Bits angtotheer prticles pfjmagufacture for

F?é{t{n%ﬁal Ehs C%@% W ﬁnﬂé isﬁtq%@s?%?%ﬁe@ég to cover all

&sﬂdmcﬁa@ oroFHie th@UPP@V%sﬂssdm&U\ﬁ@Qhwcemheﬁtes torthapathglogy
di seases associated with DPP-1V. is noted that

andéersymptomatogyof dheroaditigncover al I conditions for

Wﬂe patngpgbba{m% g?g r émgﬁtg%ﬁn% é’orﬁf}ﬁ ?s §ﬁcﬁﬁﬁdsﬁf6h%6mpnsmg

ardegbt tneoDPP-TV Z)itok of tha@maﬂmnivmam in comibiiatios withdnstuetions.

t co rlses, . ition C ri.si easi .one
btos et B inicar T Goese Sk dor e it sappeifitrl 8B
ﬁis‘fb"i‘&d Qdrapk irfoinilsioh L&isin(gfiﬁfonnﬂbﬁ anf®t Indeldtions regiding how to
i ndi cate the di sease state for which the conp03|t| on

administasdhe compopition. e Flaekit may ala@ EOIPHiSS PRONARING Iateridls, gl he

bAHRPRTE s Re 8 RS e pRRRICLS DR, The it may

plss isptinally omhyetse alidition eompmhmgsucg asrsm-mgesaﬂor tmymlstcatwn of the
conpr i se a cglnt ai ner f.or hou3| nsgtéot he ¢ fp q 3 rferms
ROTEPOFERP L SRAY;COPRFLPS thE SAHP? “&B&F‘? o"rﬁéﬁ“ tiple dose

mpneﬂf &oﬂéﬂ&ﬂbﬁn&ﬁrm&; bomamsiRitieSd frovidedtiaf cdntigises a
conposi tion. The kit may ‘grlse the conposition in

swmgcbsmqmrcompnsmg pleasb gre DBP inhibiteg®f thei presgpigRFAion in
lgllﬁtge é‘lg\%fi’éh p'ﬂ‘kggl}lé 1% t%nglfs Tﬁgﬂgcﬁﬁélh'é ﬁla{eﬁa%gy édﬁ%s& BRbntainer

for housing the composition. The container may optionally comprise a labe] indicating 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 optionally comprise additional components, such as syringes for administration of the
composition. The kit may comprise the composition in single or multiple dose forms.
[0302] Itis noted that the packaging materjal used in kits and articles of manufacture
according to the present 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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conposition conprising at |east one DPP-1V inhibitor
of the present invention in conbination with
packagi ng materials. The packagi ng naterial nay
conprise a container for housing the conposition. The
contai ner may optionally conprise a |abel indicating
the disease state for which the conposition is to be

agackigs i¢iatket &Liapla desage fcﬁfﬂ%ﬂ Pli-,ofabﬁsﬂs mayﬁe,ctrommearm a bottle

and/ or_instructians regar I ng, 0 adm ni ster

c SR dsinttpyontpiRed gifhim i hox. abfnlsalbﬁhe bischutes diptipaior e

Zg%gt?ﬁiat I%g Sﬁégs?ﬁzﬂﬁté cmﬁg&l% fb%ﬁqs ézﬂ{wulary advantageous when

c dhtpsapmtd dmmpooupsmpraﬁerably aelmngsltaed)rn differenipdosagsdarms (e g., oral,

LRl g eI 1 PSR, PR GRL ofbet its, o when

t RraBbR oLk indvighdl lc@mpdsﬁmsfo@ﬁm Rnibinskigh isdesiedd tga gﬁgmbmg
contai ners such as a divided bottle or a divided toil

pd@ﬁ(@ﬁaﬂThe contai ner can be in any conventional shape
0 AT by Mol B o i
pafister packc a?dﬂtw pactts bm)wellau.@iwaaﬁ therpar:it@htgl mdds&y thdare being widely

} Rt For e e Rogiatt hp e el ooas et (Aplets paRtples, and the
c QIRE?' Bldtdr pabls %%n&%lly%cﬁfslst Fracdhediok ReladitifiRkteS $6vered with a

for pressing ou the pack according to a
t fed apeprefesably irnespatent plastie matariahi Pening the padkegingrprogess decesses are

Wl ORI OF A6 938000 QLA THRLY B 3R abits or

daven car boar OX wWou
g @amuaadslw b padked dr ey heve theesizel apdishapesol agpensndaiate hltipls tablets
feasjble that nore thg@xone container can b

t SP&LREFPsgs lo by Rigked. e Ahadaiets o capspiedare &ﬁg?‘ﬁiqu%e Tecesses

dogag &inEHr"dﬁH tHedhe &6 E@itﬁrclyt saify tﬁaiténa{ﬁé’se%d ﬁ@.ﬁﬁs@ 'tHé%ﬂ‘ashE‘ foil at the
a bottle” that is in turn“contained wthin a box.

Tyfpsectheyfoiltvehiedt is opprsite fiom e digestion irswhish therecesses were formed. As
ST AL B0 0P Leph 6 GERRIAY G0 STREE ™ B TR skl g cesied i

formirs par 2 vant ageo para
C omeméssbew&nnnelﬁlm l5biy atiihie SheRt. EPreférdbly e ktrenigthndf the sheet is

bl Pt R o b Ay
E@%ﬁ“@‘? o%]r(%ésn% " "'%2 af opdilify 1s ?&&ﬂé'd%‘ ﬁie sheet at the place of

I nat i Is desired by t
p nbtsmmsm e tabley of eapsule cdniBasBYe mvghm said bgmu@( anpl e

it according to,the ention is ,
SH0haf, § sRfRE Shedhcisfbaifuh SR i5 s liGRhieLSrgiatlin diggonse the
| ail{ @oseR 6K @iaEnd MARSHN cFkkifihnda] g, Phefiehbly, thedidpenser is
for the packagi ng of pharmaceutical unit dosage forns

( €aBIPRELWith 3 giemasy-aidgsppstte further f@éahtate BPW@%-’@FB wa% fag regimen. An
| f
9eR&h % oY s&ﬁ%%ﬁ Vg?tahcﬂsﬁhs&:h?rﬁéafl Ea fort er d f‘aﬁs the number of daily

mat er covere
t ldamphat éat beeh alsspensedraﬁmthw examylei of gucmlmgmcﬂyaqd isq battery-

proces rece ses are d.in.th lLastic foil
P e EE SRR feto:seuBled vahaidobFerfilreadhut B pidiple Frpinder
Ofsignal 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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capsul es to be packed or nmay have the size and shape
to accommpdate nultiple tablets and/or capsules to be
packed. Next, the tablets or capsules are placed in
the recesses accordingly and the sheet of relatively
stiff material is sealed against the plastic foil at
the face of the foil which is opposite fromthe

direction in which the rec gformed. As a
result, the tablets or capsuies are individually
seq I ed ﬂsgﬁﬁd‘ﬁ%ﬂﬁﬁ’mﬂp as desired, in the

rece and the sheet.
Pr E!Bﬂs]abl Varidue nethods gialy be tleteluped Ifmesynﬁlssmmgj cimpduads dceerding to

@ﬁet S or, ca suI S can be r m.the blister
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r egeatipnvay alwibe sypibesized by[odmo anthetis reites tbﬁé&hm @ay devise.
d ;‘r@jggﬁ]g: rf[% ﬁ‘@i b%re%{]ﬁy fg&g@gﬁ% ﬁfe&?g in goﬁ‘x?]%oglﬂgsd chc?rdl g éo the present

of invéxetion hawd stonke dvithdimkagdes €6 ethetutgms tharcotfes peagienlat siereochemistry
equi

ed with a neno so as to f
f a9 ‘Bg?%ﬁl@“&é ﬁﬁbﬂr X%‘?WS fi@ recagpi at,&ﬁntfl%qfﬁpglpgqnds

S Ué‘d&oﬁ:ldﬁecmﬁ'ié/ srédedt inSerRiol DAy 2kl tHeQeatibh of Bﬁitures of different
i ndi cat €s the nunber of darly doses that has been

di Serepisenders Aamnﬁmnem@%pﬂ@mﬁs)s Unlesaa mgalgg_ siérgochemistry is
" o BB B LhiRontda R o St b1 e Bitferen possivie

V\hi;te:bmscfnﬁérsexarrpl e, reads out the date that the |ast
da dose has been taken and/or rem s one when the

Tos eV trious grefhods for sppargiing myixfypesed ditferenbsisprajsgruers re kn
m%)é:) z:ujtgs #g?dngé}é Uricents Amttur¥r b Qb g&?ﬂdﬁﬁ%ﬁb&@%{ctéﬁwth an optically

devel ope nt hesi zi ng conpound$ according to
pr &g res'olrvinm@bmno faRaps pairoefidiasicrisentehio dompennds. The diastereomers

g iy Be Pebetol3g BT RIS e Son BT G Dabutlf Digpociabte

t hﬁ)ﬂi}ﬂ@&@ fday also\be kédowo r@We&hamohﬁrsS&rgt ht@fstaﬂﬁﬂa cbaswrcmsomenc

ot her Sﬁ/nt hetic nmutes that ofhers may dpilo'l se. ﬁ‘iﬁ{? EJ

| t saip). | Digyterpermers (pically havs suficiently distiaetphysical HERpsTHes &-8.» melting
?i %cgﬁtg' le@hﬁog%oE £ stu%ﬁﬁﬁE TF: AR ElcO Al M5 o3k B&Fea&!'l;} $eparated by

ages t er atomns at confér a parti cul ar
st ekivgatemiagt of themdlsmmﬂmtwpoﬁombx(a.mp@ dlasimeombrs can typically be

center s.rec ed th of

CRBPaRH Y ChroRSsld 3k Y erodor S e RARA RO

Cr gifeiefbesQh soTubAlityl e@mfe dbidilee desatiptici arteam&paeﬂﬁt can be used to
(enantiomers, diastereoners). Unless a particular

st EplvR Hempisepers pE cormapauiary frem theiracemic mektugst cag be found in Jean
¢ Ofaeérﬁt)ég A dfe it Gtel ﬂ AR BRARSorfdrs, Kicekhtes Sid R&G6RAGNs, John
possr bl st er eci soner
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. Alteratively, 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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[0307] Various methods for separating m xtures of

di fferent stereoisoners are known in the art. For
exanple, a racemc m xture of a conpound may be
reacted with an optically active resolving agent to
forma pair of diastereoisomeric conpounds. The
dlastereoners may then be separated in order to

I Bhsel Ilﬁorgﬁﬁé & dr (Léad%‘ﬁ R Bale 'gﬁia%le o B PFdpaRki6n of the

orrp exes may al so USG to resolve enantioners
pharglageuuca}maatdntab@ wits of exmepousdsaze bat forﬂallnttbg definitions section of

G SRR ot IyE Lo 5o Bt EoBbints Bt difgea uene

Bedis'tf $he ste@tingoinhtefiAle 6r inte@@edintés.t y, etc.) that they can
be readily separated by taki ntg advant age of these
¥

$9399] i T%Fr freq qcid orfe hakedopneof e samepavadheande pagpared from the

i P
4R e o0 5 TR P it s compoun
dn ﬁcflé eddit@ssaltfoswtande donyerted tortheeotetpandingl frdebase bp treating with

3ouhEl BT Ao R uReleR SO O PR meicenngty o A

@@fﬁp&ﬁhdﬁ@hl Bakeladdidiem Balt fham@ueBe AnEeddo |tﬁeeione§ﬁmi@g fide acid by
Wl en, Enantioners, Racemates and Resol utions, John

Wi‘tt&g V&thswstablp aeid (.29 Bydrocleriromid, eihpounds accor di ng
100" AL ERIgck B i RBofdlt%o B USRAURRAASH ofh be prepared
be methoﬂgkﬂdvm tortikase lofi exlifiany skild in thbaert. Emmamptd: Mrm:ﬁdea can be

e N S R Y
asktlidréRucsti Acup e AQERAY, PerieARoid Scild TR ARER ach

reacting the free acid formof the conpound with a
pieta-ehiereparpEReNZPitRnid oI His like) msg&ﬂ?l@ ingFt opgpnisyghyepiC(e--» 2
Qﬁﬁ@ bda
?’ E?nr?leg% g‘%gérrg I?%h%h% g‘?ﬁjg&) p ar ceg?lfaca c)}fﬂ & Qllt@mamely’
mpmbd of thatdmspoahdcambepnearedfons thie N-oxidéof an dpprpriate
deflnltlon sectlon of this Application.
the salt fornms of the conpounds can be

}?ﬁiﬁﬂ re@oﬁ?bﬁﬂs iS & doxRfizddT8rn® ta Bel prepateitifdrh A-6xidds of
i nternedi a 0309] The free acid or free base forns

ebmpoinds bmeamaswlﬂwamreé@mpg egsat (6. Frlfen suMar dioxide, triphenyl
PO RRRR R RO S Ak Bl bohfybiB, pR&pfod el il SRblomide,

a '‘conpound 1
oathe lkey imnaa anitddte memwgamedolventt(hg acxtondtsifxo afibmd, fguems dioxane,
baseé& treat] 518 wWth a suitable base (e.g., anmmoni um
PAfd t¥-on

]y the 0§%|8Q| sodi um hydroxi de, and the like). A
?@T@E ung, gadeh@%‘ve@ gelink 'cQﬁlg&ﬁJdE A Préprfedsy tﬁ&ﬁ&d%rl&lﬁd'n to

e corr nding free acid by treatlng with a
hase abdrdinagy sétlll( i the an teygirfor furbet d‘s‘%t@@ iset; Salrgyr et pbA 9.

Hipekirre mr e e REPOR 5" VBl Aom S asbuter PRSI agoropriste
pfodaigicabe/pigfdared by reaéth sadon-dehioitized admpstnd Withxd shétable
%%Ear?lserlaung 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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prepared by treating an unoxidized formof the
conpound wi th an oxidizing agent (e.g.,
trifluoroperacetic acid, pernaleic acid, perbenzoic
acid, peracetic acid, rneta-chl oroperoxybenzoic acid,
or the like) in a suitable inert organic sol vent
(e.g., a halogenated hydrocarbon such as

di &BAtRNQUTREdEHaY ghp AR theik f&icﬁrlaycaﬁ beforNdli® TIW! Gehe| Protecting
t he N-oxides of the conpounds can yntgrepared from the

N- Graugs lrb@r&mwa%fp%wﬁateémogtm. Sens, fc. 1999311]
Oo]g;gfgln d %#ﬁp%dyméfgﬂ'lg;{gg% ré‘é{&lﬁﬁv rRl[%H Qt[a?%@ SlgveHeﬁH} prepared,

conpounds 2 reduc ng
agexforhe duringshd grocess @tuhé inventiomy whalvatw(@gtmy;&ates) Hydrates of

phosphi ne, | ]thium borohydri sodi um bor ohydri de

P etyRGonthe BEFEBl Mgetoh ray, i R menly DIopet Pk Byysiplizetion
anrsiish Aghdub/bthbic 9619aT ntix R, \ﬁﬁﬂg ofg%nﬁ solva@c@ §uRRiah Hidxﬁ]

et hanol , "aqueous di oxane, or the I1ke) at to 80 C

[OGIﬂ%ﬂFﬂB@ﬂﬁgﬂﬂﬁmﬂﬂatlves of the conpounds can be

BT o i AP B R o0 oo B WAE Bt st
al in(ivefir) stereisanerg by rdammda feesthic Inﬁﬁilure(Bf&liB ontpound with an optically

Letters, Vol. 4, p, For exanpl e, appropriate .
pr UV ESOIE ageatly %&W GiaglEEROiSOEeHC GRIREQHDE e ing the

C OffRQLFR S mts fftd ﬁCM Eﬂeeo tieall ¢ahlitiEerd 3¢ Rile fefoltion of
1, 1 -acyloxyalkylca bon chI r'i date, para-nitrophenyl

C amumers catpbe qafried| duk wding 3B} dlaate.mmnedjem@hmaxf co@pounds,

C R RIRERES: SEReRE-TTEE BN ane Ao R By st

debiktefionRfs 1Rfve Hisendt 9E§sidaﬂph©§mﬁ&pdelgc,aﬁélﬁng woifith ehoilBfg points,
creation of protectln% groups .and their renoval can be

oﬁ%‘ﬂ’ﬂl%es‘lﬁwu‘@’é‘é%baﬂ ap be geadily sepegalid By taking pdyapfage of these
x?ﬁ e33 The, BfdbtkdeBers $aH Be Q/%plaﬁYed tddph J(-:)9Siw%fc-:rably, by
he présent

mpounds according to I nven
rragcpb.tatlmdmselutl@metlynqnee p@eé dpon diffefepeasdn Sqluhlllﬂ(g ’Ilhh @Ptlcaliy pure

proce s _of, he i nve oIv tes dr.a
oS0 It s R BB R i Y Rl ppons tha
C owmalnamebw iﬂfr@déﬁﬁﬁﬁob)/Afrﬁ&e)dSﬁaﬂéd desexipion of ttrectmmrques applicable
aqueous/organlc sol vent n1xture u3|n§Forgan| '
O\ﬁbﬁeéolgta%ofa%er%ﬂlmqﬁ of CORPPRRS HAACS LG AuER Gpn be found

[ Oz ?Hﬁﬁé&&f; ' tbO#hd Resolutions,
canjjg%n repar e%eas tﬁlel r 1 ndi vi dua s, FMEEifitkOfhd Resolutions
stkmndVﬂqn&ﬁbnbﬁmxéuBﬂ]ng a racemc nixture of the

| || t
FJRRR" % e B BB Bl B SRS B e e} getemes
t hand eﬁhﬁ@k@ 6RQBRISCARAN (BE@\8Ed AGhS BieARiokarskdivntiBieRerature, for

enantiomer. Wile resolution of
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:

90




enanti oners can be carried out using coval ent

di asteroneric derivatives of conpounds, dissociable
conpl exes are preferred (e.g., crystalline

di astereoi soneric salts). Diastereoners have distinct
physi cal properties (e.g., nelting points, boiling
points, solubilities, reactivity, etc.) and can be
readi |y separahgg by taking advant aggnolligidnage
dissimlarjtjes, The diastereoners can Qe separated by
chr omat ogra@#§S5r, preferably, by H&‘”“H&KKSP

separ at i ongy, gaRkdlitdr@p techni ques bﬁﬁ%ﬁmﬁﬂ@ﬂmsqumehmhx
differences in solubility. The optically pure

enant i omerM @aldt¥n recovered, al onguMimblimplat) esol vi ng

agent, by any. practi cal means t hat Ld not result
in racem zla‘f'%(%lgr.a%%oﬁ%fe detail ed d&gﬁéﬁron of the
t echni quesMap(degstette); to the resokdl (Boles)f

st ereoi sonmers_of _conpqunds fromtheir racem c mxture
can be foulde! (RillyeglEs)yacques Andr BTdampisat temperire)

Wilen, fingtliQhReS:h @amerates and Resol utions, John
Wley & Sons,d I nc.sc)’(l 81)j.;ra[ 0316] As used herein the

synmbol s anupdwelisgpdions used i n t h@E€ (thimlayersbsymatography);

schenes d._ex L es.are consiste wi.th those used
in the co?f%ﬂﬁ%%‘f%‘é% entific Iit éfedeé?Pgaég)’
exanpl e, tkeOMidt@no)f the Aneri caprGHeRbmapandhEi ety
or the Journal of Bialaogical Chemstry, Standard,

si ngl e- | et TRA (Blethylkatoet t er abbr eVFat roaegiic acid);

general ly ' {.N0 ' u%ﬁfd:&hi% .

whi ch are 'g%g%rgggmtoo Eéetﬁiqﬁhﬁgg}_’- cgﬁ%ura I on u?fl ess

ot her wi se DMSQ(dingethpswlfoxidedy wi se FoDaAd (ethyl heetate)s t i ng

material s ained fro co I k. | lhers. and

used w t nodVEs Greniye bRl ©on. Do SipRRelEhg, S

f ol | owi ng DaBlfdeMicadetang); My be usBMF INN@nRH3ITpinesnide);

and throughout the specification: 90 égj;arrs); ny . )

(milligr aﬁJBMPU {N.IN {d¢ragthylprogylencyrga); 131 risgarbanyldiitnidazole);

(mcrolit i RS . SQUFAd hinci

(ol ar) ; ﬁﬁ z rﬁl{bﬁtﬁ%ﬁgﬁ}fﬁﬁﬁ@f, (intr avdecr%%%)a;cld

(Hertz); NESu(Ndydvayswsinimot); ( moBEBT (lalpgkoxybenzotriazole);
mllinol : i ent tenperat : 1Ny s

Em’ nut es) e@?ﬁ?r@é‘*’&f‘é@ﬁﬁ (el {Tlp ng pgbﬁl)(?thﬂ?ﬁaéb?dt“ﬁl?‘lﬂo

haiednlsgep et ography); Tr (retention tinme); RP

(reverse phase); MeCH (nethanol); i-PrOH
(i sopr opanBPE; (tert-butyloxycarbonyl); FMOC (9-fluorenylmethoxycarbonyl);
DCC (dicyclohexylcarbodiimino); CBZ (benzyloxycarbonyl);
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-ox0-3-oxazolidinyl)phosphinic chloride);
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TEA (triethylamne); TFA (trifluoroacetic acid); TFAA
(trifluoroacetic anhydride); THE (tetrahydrofuran);
DMSO (di met hyl sul foxi de); EtOAc (ethyl acetate); DVE
(1, 2-di net hoxyet hane); DCM (di chl or onet hane); DCE

(di chl oroet hane); DWVF (N, N-di net hyl f ormam de); DWVPU
(N, N -di nmet hyl propyl eneurea); CDI

(1, 1-car bOTITBlA!h (tei¥adPBt) Iahmontu{fudridgRbut v
chl or of or mat e HOAC (acetlc acid); HOSu

(N— hydroxy terghloropesbnzoic 4¢ }fialroxybenzot ri azol e);

chi %@Sé%%ehﬁ 3Q B P AL SRL IR, bR B o o saturat

a&uﬁ‘olum Eu’lﬁﬂtml of NACIX YakesDothytiwise indiated, all temperatures are expressed in

("g( G que at! l C%r}]b% E%Qng?cz ec{qq%grzﬁ% ine; %t%ﬁo%%ﬂé’re?mm* unless
(oﬁxef%fséﬁﬁww silyl)ethyl); TM5 (trimethylsilyl); TIPS
trusoFropyIsHyI) TBS (t-butyldinmethylsily

(05161 o NGR spesgraicat resgnicdion ¢ ek Ay encen0. Fhemiesgpifs e

soure S ey e gl an fn w6

(Spu&ﬁ%w«m&mmﬂpp%ﬂmh&mﬁmml and e:ecmbxgnatekeas s (sPglet), d
tetra-n-b iumfluorjde mMCPBA

(Amblets hitdplgiet (ﬂl’ﬁ%‘?ﬁ & GeAiEple) 5 {90ad} | 1 ef erences t o
gﬁﬂ@p At g‘ggtxgghﬂfo‘ﬁ thés %t | OKMSF&WomeﬁﬁJ‘ﬁuﬂt? f1h SvetPacRuired on

aqueous so Unless” ot herw se
iarateat ZQILCAMS singleppadiipole symefameége@oblmosmy ionization (EST)

PR Y Ao P80 8 ra SRR Vbl i LoD
@ﬁﬁﬁat@grmewars%ﬁbﬂm .25 MU Vierbk sitice gl @lites (60F-
Chem cal shifts are expressed in parts per m/lliaon

@é isugtiza@ Mithd Y. skl afethaneles phospliomalybdic 3eis Ninkyidpp or p-
blﬁé]%)ﬂg sORGdE r1*-‘1 ﬁﬁﬁ:&@ﬁoﬁﬁ@@?ﬁﬂwﬁ%ﬁoﬁh&ﬂd $ifié gel (230-

deS|gnate single (‘"doubl et)
(mﬂnmﬁlatl\ﬁcrckp (quartet) in (multiplet), br (broad)

2. Svynthetic Schemes For DPP-IV Inhibitors Of The Present Invention

[0320] DPP-IV inhibitors according to the present invention may be synthesized
according to a variety of reaction schemes. Some illustrative schemes are provided herein
in the examples. Other reaction schemes could be readily devised by those skilled in the
art.

[0321] Inthe reactions described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy 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 Q' and Q% Ry, Ry, and R3 groups, a wide variety of different
DPP-1V inhibitors according to the present invention may be synthesized.
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[0319] Lowresolution nmass spectra (Ms) and conpound
purity data were acquired on a Waters ZQ LC/ M5 single
guadr upol e system equi pped with el ectrospray
ionization (ESI) source, UV detector (220 and 254
nm, and evaporative light scattering detector (ELSD).
Thi n-1 ayer chromat ography was perfornmed on 0.25 nmm B.

i f - e WhisHub Rt fnlly bselectod
HNB{:?%?] S%I%egﬁgﬁg? %&%E%égﬁgg%‘iﬂs‘ di)d%:e oéﬁcli d, N nhydrlitngy or
pfromrinsaigdixmyeadious sibstituents ofiemmbe tewght bereinhr omat ogr aphy

rfarnmed.on silica,gel (230- 400 nesh, Merck .
SPeRE | BescBRus of k<5 Bineies of PHRF ML eOF DO FROTAFbloufe presen
| Mednthsed h3ROLbdReakbion SiheRid B Set3GUPREIIAY tO the
present invention may be synthesized according to a

vari et Ex%pfe@?tﬂl’lﬂmﬂiﬁﬁﬁﬁrs Sone illustrative schemes

are provrade erern r1n € exanples. Qther reaction

< < . n . . . )

¢ FO2SE, sl Rion 1 040K, Stiplited, 3601 Bkl 8 hfollowiag
hexamipies thatrdesariberthe syethesis efspastioplar coppounds accowting fovthe invention.
functional groups, for exanple hydroxy, am no, imno,

thio or carboxy groups, where these are desired in

the final product, to akaﬁeﬁlhaith]Mamged

participation in tn% [lgractl ons. Conventi onal
protecting groups e used in cordance with

st andard racti ce, oy €xanpl es geg, T. W G eene an N
P. G M s in "protective Golipskin Ongamiic N/KO
Cheni st sly" kJohn— ns¢ 1991C [

varyi Ag the9qQL an R, R, R3 grBHLfg@ ,;F a

variety of different DPP-1V i jtors accordin CN

the present invention may be synthesized. 92 [0323% In
each of the above reaction schené@s, the various

substituen{s may be sel ected® from anong the various
subst it ugntiseHot her wi se t augpt~yrerei n. [ 0324]

Descri pti of the gynthesks lof particul ar conpounds
accor di ng_t_Q_IJle__meseﬁé“i n{enfi on based on the above
reacti on sckei@es are se ort rein. 3. Examples O
DPP- 1V | nWdbi 1988, 30325] Thsc ent invention is
further exdgmplewfied, but not Iimted by, the foll ow ng
exanpl es that describe the sﬂnt hesis of particular

C OR26} N d3-(¢ChivrdizMdiokotIpb ditiyd es R HOSyrimidkp tsylhweshiybibenzonitrile

N Fo5 sommon 5t 6 chlorearcil (30 &, 123 taol) i a mixtute of 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 g~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 DMSQO, THF,
DMEF and the like, or mixtures thereof, In addition, additives may be used, including LiBr,

LiI, Nal and the like. The mixture was evaporated and co-evaporated with water in vacuo
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J C NCOC ODV/DVSO THF-DMF CN 8 CN 2 HN. 2HC
(LNl NH2 H2N--O N-~-O NaHCG3 M:CH, 100C, 2h (70-76%
NC4 [ 0326]
2- (6-Cnhl oro- 2, 4-di oxo- 3, 4-di hydr o- 2H pyri m di n- 1- yl net
hyl ) - benzonitril e (2). To a solution of

t@réiﬁﬂv@ﬁﬂéﬁt a€iHe Iﬁﬂ@ fnd thér poured Intb Rcedvatbr(ll LY. TRE prempltate was
DMF-DMBO (6:1, 600 nlL) under nitrogen at 0 C

caliereet bofitaivhy The e POTCEYS spengsd imbatAGEL-CHCL and

R0 . Siot s DO B S BB e s
o@ tt@ utﬁs c%ﬂwhh@ ?1 9%) 1ﬁ‘53%’ﬁ€td° T Rl1LA6S bé hﬁde‘s%ée(ﬂb)gtho@@ﬁqlled in

was added dropw se, and stirred
tlm art ﬁlaspurdiqaepnnwyéaefaocomplisheéndng Mmplﬂ'ﬁletbo)@rlmogmm the art,

u rstood that aI | on.of
ingludiig gt G d IS s TALEE R P BHrUie A ERE ho
r&’r&malhgﬁgﬂ ?iﬁag)ﬁtcgr gani c&ggtlg%gtﬁfoﬁalﬁnmﬁ Errlée ﬂlbd‘bﬁfrgamc
sslybms ahd solvére mmMMayrmjcludncthyﬂecemﬁdsopﬁbﬁl ac&INE amtsbne THF
the |ike, or m xtures dition, additiv

s MR SN DMSO) 5 11 B2 e ld? (M, i 8 1), 771
\Na 18 =7 H PG ARY20 8HAN AP ANERY EHES B4R, 1), 5.31 5

NS (B pntHR calecdgor CLELCINIG., P6XC; PiAB262. tWas
coI | ecte filtration. The crude product was

[63Tpended-€ lomm3-metlm-lGi-mgo-ésﬂjdlhydm-@ﬂ-nhrlmmsl-bﬂmethyl)-

tBhedtEgi of EBForR o o patlion dhesRlnb BRI rbBET 2 (e 38 mmo)
ipt¥IyITetr( 1, 13001 ) Lﬁfd%lomﬁﬁgéiﬂ 4Rk A QAN (6PRSES gkw beginol) in

in the aft that purlflcatlon may be acconpllshe
posiang, follpvediby méding 8iBi@elrThermixtere avas stirredet ILtchhéo mln After

SR RIS AN B i 425
QERIODE 30 BYin, Mes-In Bd 39T S¥GARKE %n@fheﬁrcGﬁéEnﬁ'ated in vacuo. It

so vents and sol vent m xtures may | ncl ude et hyl
vatl dkamdersiosd pirad piklylatios of the, ananetrmnbss pﬁﬁmemmdeh Sandard

C()%(lflttglp; ltnl:plx\lh%Rtp(tge ;E,NHzlyd Dg%@ use of a ase sugzﬁ as Hﬁl’ L1H or the like in an
organic solvent or mixture of solvents. The solvent may include DMSO, THF, DMF and
the like, or mixtures thereof. In addition, additives may be used, including LiBr, Lil, Nal
and the like. For example, the alkylation can be performed using methyliodide and K>COs;
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 CHCI; and washed with water and brine, dried (Na;SOj), 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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(t, 1H J 7.6 Hz), 7.51 (t, 1H, J = 7.6 Hz), 7.37

(d, 1H, J 8 Hz), 6.06 (s, 1H), 5.31 (s, 2H). M

(ES) [m+H] calc'd for C12H9CIN302, 262.0; found 262.0.

[ 0327]

2-(6- Chl or o- 3- net hyl - 2, 4- di oxo- 3, 4-di hydr o- 2H pyri m di
1-yl methyl)- benzonitrile (3). To a cold (0 O

, |
%3 Dﬂ‘&})&%@%ﬁ%ﬁ '?"{Heglk?l @%ef&:g;glg tﬁé ﬁ% eI% xﬁrllf%eragng ;va@%d with ethyl

acktinel BENMFS ompmalgmsm&?&ml)lmh 7Fﬁ3ﬁiz)|,6ﬁé(t 1H, ] =7.6 Hz),

N

9! pn+HIGICHd ﬁ}%bIM@ECIN?@% ods an@uad £76,8d at this

ten‘pera[ture for mn, It

or 2h, and 35 C overnight
03281 hot (6 HBaAmEomsipstindealb - methyb e Lo gH-

T B L% o BSOS a2

lBBﬁyrﬁﬁdﬁrb@Bﬁbﬂ@tl):ﬁbrﬁBmhﬁHBSDuﬁg Ar08trumol); (R¢3+mnm+p1pendme

A RoR o g AR, Ao i S pirsronate (D J gl were
"st!?&édi‘@fm 266‘m§<19ﬁ$dtéaholeéidartsie\¢ss§(4myn &s Msed (5 mm; bt bOPE for 2

| i ke. For exanple, th
zhl @b mapmn waaﬁl:ﬂeeqo@rmh Geliteuesingentratadtiy viaugi @él thepgdituted with

K2
CHI ant SR AR gl e 740 s TP sl 2 CRCI g the
Qb@ﬁﬁé@ bigumatphade@ Were3bashidd itkitvatel, drieé (Ne800), amd fikered. TFA
| ete. The residue was,  dissolved in an dl‘
Lviasadded inta e salyHomphich wag fhee&oma%gsfc i vagigy The residue was
fd.'isjs%l%c?ﬂ ol AR ant Fﬁﬁgé@ﬁe&d' Y 328 fdded R foréd HEcipitation. The

product was crysta ed 1rom THF- Hexanes t o give 7.6
(tmﬂ%zmﬂlomé ta standaat&%mcmgbts It will bgjunflerstpedbthose skilled in the

A5 R fseiitn w08 6e i pf fipiod pbaSobliad BA] ve piormedin a

%@ﬂv&:ﬁtfb& &uﬂﬁre&ﬂ" sYR/Biits Withtabass sudhek poamm Icabonetne, sodium

benzonitrile can be pur|f|edb amxtureb?:h ic and
dricerhionpts aad Hadike g dnixRggsthereot. &9? et Ay cppgrise both protic an

k&g{bﬁe lefvédté ®r HﬁXtuRs@ tﬁe}t‘é&f hetr Riiblel ﬁx@ sbl‘i}eﬁt M BaipiSe a mixture of
sbl vent

m xture of sol vents such
dsoptpyl aimitoh arkbwateh | iriden thereaztion maybp hea;ed WHFJOUt@PhEQD

BravaEapirt 5re e Bt EBR R BIPely S0 (el gprpion s
%bﬁ‘piete @bﬁeﬂfs&were thﬁhﬁd,(ﬁlﬂ%d\ddﬁd v@h/ﬁ@hhed&quh B0 (wlo tlﬂnlcls to give

="7.6 Hz) 70 (t,
27@ mg ngguct ¢s Qf@-u(hge pggpqder J It-w:@;l a'].ﬁn)be ugdggtoeg tham(lq,a p ugtgnay be

ﬁ%lﬁ? ?%ﬂ?@é&” é@g‘g% an OlhrkC 80 \ie[nf'ﬂ'lg%néc‘ﬁﬂ’la of §bi¥es. Non-limiting

2x416pleS¢fRplvani orzolvepemixtiires- mclydiq m@rnpyl |ay¢tatg efhyd aesiae, 3,

35 S S, Bk Y M RERE R boddind )i

%oﬁﬁddﬁk&hdloérayﬁ thyI ) - benzom trile (330 ng, 1.08
9{ R) - 3- am no- pi peri di ne di hydrochl oride_ (246
4

enzopitaile poeiuat sy kedsolaad asthe foo hese %deélr?ﬁfn?P')
V;\ﬁeéfgrably, 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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stirred wwth 200 ng activated nol ecul ar sieves (4A) in

dry MeCH (5 nL) at 100 Cfor 2 h. The reaction was

filtered through Celite, concentrated in vacuo, and

then diluted with CHC13, and washed with water. The

wat er phase was extracted with CHC13 and the conbined
1-¥hid ! i

B bl colali B MR salt ey
bepkifohnedblsy ¢dnyantoomatmethods fat thenfoviastian ofieéd adsBiicusaltaas

j ssol.ved i smal | amount of. MeOH, and. Et.20 was
(05300 ¥ Gaghplahe E)t?oé’éis_fﬁpﬁalﬁ? b%ﬁffm?ﬂ iy REGHARSRT o
in @0 forfpo s MBI 0lded if ¥l iR A R AGn mixiure are
obtuimedens oelativdly puteycdnpohhdsrand ehavby-piodupte ot anpeitidsf the reaction
sol vgnt or m xture of solvents wth a base, such as

MIX TS dQ PRt Vith ghe sugeraypat rEActian BisARt & herrgfcpsible; pngeor more
sl U e o LR er TR SOTBIGRE i qpinaion
of @xtirep bmcedshg may Memtffomyhiglosmpr éralt rénctibn igtds. of

i sopropyl al cohol and water. Further, the reaction nay

be heated to about 30-100 cComppar@pap|y about 35-55

C, and nore preferably about 4p-50 C until the

reaction is conplete. Solventg were decanted, and the

solid was washed with Et 26 tWo t|' nes to give 270 ngy

product as off-white povvder.)l\t il . al so be

under stood that the producto may bd' flrther purified

by washing with an organi ¢zsqQlvent m xt ure of

solvents. Non-limting eI es of N ol vent or sol vent

m xtures include isopropylXacetate, efhyl acetate,

di chl oronet hane, heptane, and the& |ike. Further, the
[Odeth{mﬁmpﬁﬁﬁiﬁﬂgizi%&idlﬁdp J3LetBOI-DY-di6-9A0dihydro-2H-

chr omat ogr aphy. [0329] The benzonitril e product may be
pyrisidi-tylmethyllebénzenithites EFAfsaltd§). Bk tithuompuef F, axsisyrepared

T T TR R TIA CTT A I -
ex@pt thabethyl bromfdeak ADlskd it Bﬁcfgnfé@&h&hhﬂe? BLREME F4003MHZ, CDCl;-

tfreated W th benzoic acid orm
CIRODB1§:8): &rid.ofotdy Upe B iHH, i -H); §I59 (@ sel.Byl.4 Hz41 #H)p%d0 8, 4~16 Hz, 1

WS Va7 OHE 1L S TG 1 26b KB8r b TS, 152 H2), 391
(¢, 927293 @ Bpkis 7@y 2 %tzlf%g;fzggg@gl 239%?8@{@?1' 11312 (m, 1 H), 1.88

met hods for "the for n salts.
(m[ DEBO].6T fme#h, i 5 (thé=tadHee3 8 e (E)dni+dH|catd dfor CroHNsOy,

[
d/or .purification steps of the internediate
35 Eh%aaﬁo@

4ﬁhy be avoided if the internediates fromthe
reaction mxture are obtained as relatively pure
conpounds and the by-products or inpurities of the
reaction mxture do not interfere with the subsequent
reacti on steps. Were feasible, one or nore isolation
steps may be elimnated to provide shorter processing
times, and the elimnation
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of further processing nmay al so afford hi gher overall
reaction yields. Conpound 5 0 ~ O-N N (NH2 N [0331]
2-{6-[3(R) - Am no- pi peridin-1-yl]-3-ethyl -2, 4-di oxo-3, 4
-di hydro-2H pyrimdin-I-ylnmethyl}-benzonitrile TFA
salt (5). The title conmpound, 5, was prepared from
sanple 2 using the procedures described in the
preparation of sanples 3 a ept that ethyl
brom de was used in place g@liﬁ%ogggzhane. 1H NMR (400
MHz, CDCl13- CD3CD 10:1): 8 7.66 yd, J=7.8 Hz, 1 H),
7.59 (td, J=7.8, 1.4 Hz, 1 H, :
H, 7.26 (d, J=7.6 Hz, 1 H), 5J41 (s, 1 H),
5.23 (ABgq, 2H, J = 41.6, 15.20°F2);

. 371
2 H, 3.37 (m 2 H, 2.87 - 2.98J( , 2.70 (m
H, 2.12 (m 1 H, 1.88 (m{1]H), 1.67 (m 2 H), 1.15
(t, J=6.9 Hz, 3 H. M (ES) @fi\calé”id f or

C19H24N502, 354.2; found, 354.2.°%6 Conpound 6 0 ON

035#]'2 6 Ammo- iperidin-1-yl]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
NT SRNA??%S- eIr’ipln 1-);}]]-24d|oxo§4d|h dro

mwl}mmmtmlemr&myiﬂpcb@mm 6 waa reogasyd fromm gompeynd 2 by the

d 6
R o5 BRSPS i ep 0D 10
( @ﬂgﬁx/gdg J_'{:Dﬂ;tsl ﬂmensz (tO]-JI)S Hz,8 Ig) 839 (¢l /=05Hz51 Hz), 727 (4, J=7.8
;?Iiz; 100, 5.&21@ 4 H),.g 13 151103 (Z'bquﬁsl 5@0 ,4% 0 rgzr’) 5'59 (® ){'51)5 2.95 (m, 2
3 caic T
B S e
1.G4H4NsO2 326.2; floBnd, B®H.2] mvH| calc'd for C17H20N5Q2,

326.2; found, 326.2. Compound 7 O
Compound 7

o]

;f\)ic.

N N

Y

N
[0333] 2-{6-[3(R)-Amino-piperidin-l-yl]-S-chloro-S—methyl—Z,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 SOCl; (200pL) at 100 °C for 30 min, concentrated, and then
purified by LC-MS to give the title compound 7. 'H-NMR (400 MHz, CDCl;-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, /=7.6 Hz, 1 H), 7.14 (d,
J=8.1 Hz, 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 Cy5Hz1CINsO,, 374.1; found, 374.1.

—~
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1
~
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a O~ NNNH N/[0333]

2-16-[3(8)-Am no-pi peridin-I-yl]-5-chl oro-3-nethyl -

- di oxo- 3, 4- di hydr o-

2H pyri m di n- 1-ybnet hyl } - benzonitrile (7). Conmpound 4
(40 mg, 0.1 mml) in CHC13 (2 nL) was treated with
SOC12 (200L) at 100 C for 30 mn, concentrated, and
then purified by LC-MS to give the title corrpound 7.
"H NVR (400 MHz, CDC13- cD¥ommpawndi§: 8 7.73 (d, J=7.6
Hz, 1 H), 764(t J=7.6 Hz, 1|d) 7.45 (t, J=7.6 Hz,

1 H, 7.14 (d, J:8.1I—|z,1l—|) 5.32 - 5.42 (m 2 H,
3.43 (s, 3 H, 3.33-3.40(mN2 , 317(m 2 H,
2.87 (s, 1 H, 2.08 (m 1 c]& , 1.32 -
1.43 (m 2 H. M (ES) [m+H] calc f r C13H21C1N502
374.1; found, 374.1. 97 Co O-NN/ Y Br
NH2 [ 0334] 6[3

R) - Ani no- pi peri di n-1-yl ]-1-(2- ¥ ono- benzyl) 1H pyrim
dg854)2. %-[ IR MEmind)pipdridint1-{1]-2- QH¥BRU YA 1 HASyrithidine-2,4-

in tvvo ste s. The first step was acconplished using

tdieng)8c g‘m fideicomppprd paepraparedn tHo stepinShsfirspstep was

h -
ofcaaRbpeRbaipe i pRSTBRRR T i AZhAIGOINT Bolad, bEwt 2
tﬁteﬂxosmymrdxﬁde was tah:d ih ttelpace OMIMOWquhnrﬂeeffhg drude product
WS theseomsEedsHohn sergomrgund BHIR gietipddised i hd Riepatdibn of
(dompodad 48 ‘ﬂI'ZNM:ik (#Bo Mﬁzlébdycﬁgdp 80 w 5 ﬂsm, J:% ﬁ@z (1CH), 7.24 (t,

J=7.579 Mz, TH, 4" (Ao
3%718 Hz 5l H), HZI,O (BH}=7 831227 P{)b@39 ﬂd:JE’OS'ZPlI_ﬂ% 111) 527 (8. 10@) 492-

i3 S ARy /b1 500 30 3 . gl o 39 3G o1 10,289

Lt 1 HYYR. 7b (t, bB=10 QHM H), 2.483t, (Imz QHE) 1 FVR.Q3E8), 1[H HpO - 1.71 (m, 1
31%') 8 4dz 1oL (?n 2 H). M%sog) [m+7f?] caierd Qs 3R, b;, 378 TPAURS 379.1.

Compound 9

@?@

[0335] 6-[3 (R)-Amino-piperidin-l-yl]-1-(2-mdo-benzyl)-1H-pyrimidine-ZA-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, CDCl3-CD;0D 10:1): § 7.76 (d, J=7.6Hz, 1 H), 7.21 (¢, /=7.3 Hz, 1 H),
6.89 (t, J/=7.2 Hz, 1 H), 6.79 (d, 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
C16H20IN4O, 427.1; found, 427.1.

—~
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NI O-~NNH [0335] 6-[3

(R) - Am no-pi peridin-1-yl]-1-(2-iodo-benzyl)-1H pyrimd
ine-2,4-dione (9). The title conmpound was prepared by
the procedure described in the preparation of

conmpound 8, except that 2-iodobenzy| chl ori de was used
as the benzylating reagent. 'H NWR (400 MHz,
CDC13-CD30D 10:1): 8 7. 7@0% m],dﬁoGHz 1 H, 7.21 (t,

J=7.3 Hz, 1 H), 6.89 (t, J= ,1H) 6.79 (d,
J=7.3 Hz, | H), 5.26 (s, 1H) - 4.92 (ABg, J =
34.1, 6.7.0 Hz, 2H), 3.27 % H), 3.13 (s, 1 H),
2.85 (d J116Hz,1H),20m1H)quz41 (m 1
22(m1H) 1.60 (mPTN) NI A5 ('m 2 H). M

(H)ES) [mH calc'd for cmoz 7.1; found,
427.1. 98 Conpound 10 O I N NH2 Br [0336] 6-[3
(R) Am no p| perldin-1-yl]-= Zgrbr ono- 5-f | uor o- benzyl ) -

G5 ittt 3 T8 Y g a1
g&gm@}gogl um“ﬁ 1grl dewl%ﬁgﬁqg?d%&a . (r%?rgn% bo Hash i
pixttreofidry mﬁaﬁelbmcmﬁ,l SimIpivadermitoged et Q 8, W@ adsﬂed FoeBIm)

t {.

el Sl ahe P s GBS RE ARG U brufibl BimE

Ahol)lwat SA08] dndithe EMitude36hs Rligred @B mdfd.eak @t pAissiatiomof2-bromo-
stirred at thls te erature for_1 thmghthen

orélprorpney ]\Iﬁi@n@@dﬁw yas addeRa-dropwise, and
%Lﬁreﬁé?ﬁfi’sr tglanggra ré f’brvﬁlt thEh KeGyemidht. r'?ﬁ@ﬁi_ﬂ?{ft}lgﬁ Sifas @¥aporated

en poure Into | ce-wat er
ﬁmhm—wapfa'ated \mm waibﬂ in veae thyeniave mast ofshe DM apd then poured into

nd er e
b adet, Lo Bipolpgat s cpiiesa by Elirkhe a0 a SRkqtEd BfboliEfreon
b3Sifdredl MEheGbltiOn Afad dorickntyia th rgﬁ&ttﬁdcmﬂé mohbﬁdnaﬁated/pﬂoduct
usi ng the procedure described _in the par.ati on .of

BBﬁﬁb unBhexsrudeoprodngs svap reatedewish Nl agd M él g the grogedure described

H ER A3 0h B contBiREY qglbgwédoofwgmwﬁré e G BRAUALIon of

Eorﬁpdtiad 4o fve the BiB: dompoudd:-8 FBNMR G162 Mz, }@Dé?la cgg;opjbo 1)87.46
W5 v 82d 7283 A 1y 539730 =01 8 65, 5.28
&, 1), 4.99 %106 (ABq, J =417, 16.7 Hz, 2H), 3.28 (m, 1H), 3.23 (5, 3H), 3.13 - 3.21
(m, 1 H), 2.86 (bd, J=12.6 Hz, 1 H), 2.71 (t, J=10.5 Hz, 1 H), 2.47 (t, J=11.0 Hz, 1 H),
2.00 - 2.08 (m, 1 H), 1.65 - 1.74 (m, 1 H), 1.42 - 1.53 (m, 2 H). MS (ES) [m+H] calc’d for
Ci17Hz BiFN4O;, 411.1; found, 411.1.

Compound 11
0

@\»Q

29
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(m 1 H, 2.86 (bd, J=12.6 Hz, 1 H), 2.71 (t, J=10.5
Hz, 1 H, 2.47 (t, J=11.0 Hz, 1 H, 2.00 - 2.08 (m 1
H, 1.65 - 1.74 (m1 H), 1.42 - 1.53 (m 2 H. M (ES)
[mtH calc'd for Cl17H21BrFNAQ2, 411.1; found, 411.1.
Conpound 11 0 \NO NCNaNH2 F C 99 [0338] 6-[3
(R) Am no-pi peridin-1.yl]-1-(2-chl oro-5-fl uoro-benzyl)

3" ls: ﬂ3'ﬂR)@éﬁf3§‘ep§b§ﬁdlﬁa14ymmﬂ% fobd-5-0bR6-Heith11:3-methyl-1H-

conpand was oun using the " sane

pr pyo-bmlidines2 d-sliame(lb)a élﬂmrmbucompomdomnmmwdfmm esrppgynd 1 using the

h hi f b

1B teegiths asdbe BEPRABTLC R, ffcst el P Rfpdo s Bfio-benzst
Migomidel¥ab %séﬂ?ﬁ@ié ch]af 2-l§oixo$4ﬂuor3~bé&yl Bidmide: S}ENMR (100 MHz,
: 4@0@13%3@%0 1% a,q534 b ﬁq(quJ_sls ,5,)1 iz, T, 632 (%991%& 9 Hz, 1 H),
3 ’éféddﬁ-gg)& 1}53'%)1%)4:19@ 13%) 5 Jﬁ gjii)"(')\B J3%1(75'163@z 2H), 3.37

(t(s, DHD.3532Hs, 3HD, 3,83 - 33058, (HH), 296, I=¥) Hz, ll—I)l) 2;811(3 102 Hz, 1

(?ﬁﬂ %‘% JHf;sl et 1715 20 st P S8R 4 1 ‘?§2 163 (m,

oundi367. ENH2
22113 MSQEBS| ] del GRTARHCHA,0) 3671 Nokndi367.1.

(R) - Ami no- pi perldln 1-yl ] - Compamdd2o- 4- f | uor o- benzyl )

-3-nmethyl .l H pyrimdine-2,4-diaone (12). The title

conpound was prepared from cogpgund 1 using the same

procedures as descri bed the pré&paflati on of conpound

10, except that 2-chloro-4- f RenzyNHbrom de was

used in the place of 2-bronp-5-f uo@enzyl brom de.

1H NWR (400 MHz, CDC13-CD3 1) .15 (dd,

J=8.211, 2.400 Hz, 1 H), 6, 7.06 (m 2 H), 5.40

(s, 1 H, 5.09 - 5.18 (ABE, .7, 15.9 Hz, 2H),

3 391, 3. 63& %IIIA Zplgeﬁdﬁol -4H-1-@- dﬂom&mm-wﬂ)amemyn.1n.
, , 2.79 (t, J=10.4 Hz

|—|) pyrmudme-z 4 dione (12) The tltie compound was prepared from compound 1 using the

same procedures as described the preparation of compound 10, except that 2-chloro-4-
fluoro-benzyl bromide was used in the place of 2-bromo-5-fluoro-benzy! bromide. 'H-
NMR (400 MHz, CDCl3-CD,0D 10:1) § 7.15 (dd, J=8.211, 2.400 Hz, 1 H), 6.95 - 7.06
(m, 2 H), 5.40 (s, 1 H), 5.09 - 5.18 (ABq, J = 37.7, 15.9 Hz, 2H), 3.33 - 3.39 (m, 1 H),
3.30 (s, 3 H), 3.23 - 3.29 (m, 1 H), 2.98 (bd, J/=12.9 Hz, 1 H), 2.79 (t, /=104 Hz, 1 H),
2.55 - 2.66 (t, J=11.2 Hz, 1 H), 2.13 (m, 1 H), 1.78 - 1.88 (m, 1 H}, 1.55 ~ 1.65 (m, 2 H}.
MS (ES) [m+H] calc’d for Ci7Hz1CIFN4O;, 367.1; found 367.1.

Compound 13

@fﬁ -
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2.55 - 2.66 (t, J=11.2 Hz, 1 H), 2.13 (m 1 H), 1.78 -
1.8 (m 1 H, 1.55- 1.65 (m 2 H. M (ES) [ mH
calc'd for Cl7H21C1FN402, 367.1; found 367.1. Conpound
13 0 O-NI N\NH2 v Br 100 [0340] 6-[3

(R) - Am no- pi peridi n-1-y1] - 1-(2-brono-benzyl) - 3-net hyl -
1H pyrimdine-2,4-dione (13). The title conpound was

PloSHeY ©%.-{4 m@g@%ﬁpﬂ%&mm 1L 2 roRioqsena)-3smethyl-1H-

descri bed 1 n't sis of compound 10, except that
2pynimitind2dzdibne (18p hd ditloasmpryad Was prapered [fzpaecepppound 1 used the

PR il i BE s of forkupd o, ety Bt 2 ipg begt

jﬁrémgdél_'gas %e{gn thg plzage (%ff 2—br%ﬁzz>l)—57-flgﬁ’rgébeﬂzﬁlbgolﬁd6 0'H-NMR (400 MHz,
=7. : . S, . - 5, , ,

~COICDIRD 4008 7 45 637 RHoA LD, i S Hoh . 300ge I=7.2 1,

dy = ( , T & .
il e P45k, 106,y oSl it 438D 0, 02
Han, 1H)HD.19 (m5BH), 31095@n, (IrH), 2.8#(d, J&136 Hz, 1 2.6%(t, »=1015Hz, 1 H),
S '‘d f 7 NACR, 1, ,
3042 . o Bl el 56 1 19 655 oy L FDRERS - 148 (.2
' 0L d; d, 393.1.

W6MFS§%%%§“%§%2]ZBS T SR - 3. 4.l hy

dr o- 2H pyEpmipg 1i/-yhnet hyl } - benzoni tri | -99HR9

2-{6-[3()- A no-azepan-1-yl]-3-nethyl -2, 4-di oxo-

3, 4-di hyQF 042H pyri m di n- 1-yhnet hyl } - benzori t 8l | e

(15). Tit cpnmpounds 14 and 15 were preparged ffrom wm,
corrpoundo e 0.27 nmmol) and azepan- 3y

nmg, 0.61 | U : |
X Sy

N N

[0341] 2-{6-[Azepan-S(i)-ylamino]-3-methyl-z,4-dioxo-3,4-dihydro-2H—pyrimidin-
1-ylmethyl}-benzonitrile (14) and 2-{6-[3(+)-Amino-azepan-1-yl]-3-methyl-2,4-dioxo-~
3,4-dihydro-2H-pyrimidin-1-yimethy!}-benzonitrile (15). Title compounds 14 and 15
were prepared from compound 3 (70 mg, 0.27 mmol) and azepan-3-ylamine (70 mg, 0.61
mg) using the procedure for the preparation of compound 4. Both compounds were
purified by LC-MS.

[0342] 14: 'H-NMR (400 MHz, CDCl;-CDsOD 10:1) § 7.77 (d, /=7.8 Hz, 1 H), 7.66
(t, J=7.6 Hz, 1 H), 7.47 (1, 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 CyoH24N50,, 354.2; found, 354.2.

[0343] 15: 'H-NMR (400 MHz, CDCly-CD;OD 10:1) 8 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 (ABgq, 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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ng) using the procedure for the preparation of
conpound 4. Both conpounds were purified by LC M.
[0342] 14: 1H NWR (400 MHz, CDC13-CD3OD 10:1) 8 7.77
(d, J=7.8 Hz, 1 H), 7.66 (t, J=7.6 Hz, 1 H), 7.47 (t,
J=8.0 Hz, 1 H, 7.36 (d, J=8.1 Hz, 1 H), 554 (s, 1
5.49 (s, 1 H), 5.27 - 5.36 (ABq, = 26,0, 16.4

H), J
1 ’ - 1~ . i ! 3ﬁ.i_;|)f und,

L3 B 593 90 i P T (St e o GRS, 35 2o
364.2. 1.60 - 1.71 (m 3H. M5 (ES) [m+H calc'd for
ClOH24NSCR, 354.2; found, 354, 2..[0343] 15: ' H NMVR
(400 MHz, CDC13- CD3CD 10: $9mBOMdAs (™ 3-8 1 1z, 1 H),
7.63 (t. J=7.6 Hz, 1 H), NHs46 (t, 1=8.0 Hz, 1 H),

7.19 (d, J=7.6 Hz, 1 H), 5.48 \sNH1H), 5.44 - 5.52

(ABg, J = 61.9, 18.4 Hz, 3.8}):(%1%0,‘ 3. 58-3. 50
(m 1 H, 3.39-3.39 (m1 6 (5°3 H), 3.13 (m
e (m 1 H, 1.93
9

1 H, 2.89 (t, J =12.4 Hz,
(m 1 H, 1.86 101 (m 2 .89 - T.70 (m 2 H. M
(ES) [m+H] calc'd for Cl9H24 2, 354.2; found,

803447 %ﬁﬂ}ﬁh&lﬁnﬁ@thyﬂmhl‘ol-&elshyl-zlgd-dmxoa_ﬂ-dihpdmzq{_-pyﬁmidin-l-
Sibelbberrapirie oy Fominst Hand mig 07 Py i TR BlEE 61,

GRIT) Va8 eheated %2 600 NAH 536 MEW.65 molHolloWMPEY adididg ethyl bromide
4nl) was treated with 60% NaH

(BN hela aspelad DRG0P FRORPIOARCY 1y O3 ) b Bt aHCO:
i LRl He GRGRER S 100 T i BT iR L LIRS 19 g tho e

fomp@ind 10 dHENMR {466 Mz, CDQMECDaOR Mei&k7Q (& /=<7.8 Hz, 1 H), 7.58

(o721t . 740 g il M SRR TACT ) GaplBs

J=d 841212 )13 1h St, T=32ue D 1y 38114t Hze. 11HA R H)51.39 (i 356,2Hz, 3 H).
H) , 3.95(), =6.8 Hz, 2}—% 3.45 (t, J=5.9 Hz, 2 H),
S E)t [mﬂlg] cele’d forCighaoN¢O21 3142; found31¢.2, 3 H).  MS
(ES) [mtH calc'd for C16H20N502, 314.2; found 314. 2.
Conpound 17 N11 0 Compound 17

[0345]  2-{6-[3(R)-Amino-piperidin-1-yI]-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 (55mg,
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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OAN N, , %NH2 ~~N [ 0345]

2-{6-[3(8)-Am no-pi peridin-1-yl]-3-(3-cyano-benzyl) - 2,

4- di oxo- 3, 4-di hydr o-

2H pyrimdin-1-yl methyl } -benzonitrile (17). Conpound 2
(65 ng, 0.25 mol) in DME-DWF (2:1, 2.5 nL) was

treated with 60% NaH (15 ng, 0. 38 nnol) at 0 Cfor 20
%ﬁv@ the?id cbR$Bu dd B in(®4% ﬁah m Mm aDC1+-EDSOD 10:1) 8

cyano- benz brom de was_added, _and
1.6 (dyix1.8 Ha, lNéB B13+T é%iém,t n%ﬂﬁér 7546@ R, 7.27 (d, /=7.8 Hz, 1 1),

SROGET DAY i Papl oy 68 g 5 ool o G A0

ITH%r 3th33(nmwih ))2.9@n,SI0H), ahmskqs aai)bmna(ze 1(1-1)00 9a@1bw),e1 63201 74
ed. The m xture was e in e at 1

@ 2. MS o atreale § fosk eroalsocid] & fepaaab s T v
purifi catl on 102 gave thq;d,ﬁﬁgdugdqgrrpound 17 in 84%
yield. "H NWR (400 MHz, CDC13-CD30D 10:1) 8 7.67 (d,

J--7.8 Hz, 1 H), 752-”’62(m4 , 7.35 - 7.46 (m
2 H, 7.27 (d, J=7.8 Hz,|1 H), 0543(s 1 H, 5.15

5.31 (ABgq, J=40.9,13.7 5 04 (s 2 Hj 3.40
.0 91 (m 1 H,
(s, H)) . 1.63 -

(s, 1 H, 3.40 (m 1

2.76 (s, 1 H), 2.13

1.74 (m 2 H. M (ES) [k aIc d for 025H25N602
441. 2; found 441. 2. COITpO Il O/ O-N N~ NH2 N
[ 0346]

2- (6- [S(R) Ami no- pi peri di n- 1- yIjNS (2-cyan-benzyl)-2, 4

g&lg@( (i %k?-\l\%ﬁo M‘Trtdlg -1-yl]- 3—(2-cyano-ben 1)-2,;1 (tiio:se:o -3,4-dihydro-

enzonitrile

mrmmmﬂmeﬁ ylﬂethwl}dwwtrhiy (t®e Txﬂmpmsm Hewas prepased by the

p rettio a%:gstclg ?{]gll%&)ﬁé: OrRoL ng\ggnﬁotfg&i 8’? %%cetpg at fz~bromo—f>-tolumtr11e was
&x&&f& %-.ﬂn cgfa.ﬁcﬁ% 1&%%4@@%0 MERCCRHREDE0D 10:1)

%Qlﬁé (d;J—GJSHz, gj(aa 7.60 ( J..Hsmﬁgq 7. sﬁg J%%@Hzﬂz Hi)"}z%& ?’7 6Hz, 1

th7 %{{kﬁnﬁlz}xﬁlg 3t é??m( bpg AE, P, 0.8 ?1%),(701,2 @ =738

El)z,151)33345(55132,5(1ﬂ #32Hjm, 435 6.36 - 344’7(11( ﬁhH)229§ mp2 B, 2.10 (m,

3, e 110 T 20 s B il 000 g ot

44192. Conpound 19 O

Compound 19

[0347] 2-{6-[3(R)-Amino-piperidin-l-yl]-3-(4—cyano-benzyl)-2,4-dioxo—3,4-dihydro—
2H-pyrimidin-1-ybmethyl}-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;0D 10:1)
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NNONN.,\NH2 \ N [0347]

2-{6-[3(8)-Am no-pi perldin-1-yl]-3-(4-cyan-benzyl)-2,4
- di oxo- 3, 4- di hydr o-

2H pyrim di n-1-yl nmet hyl }-benzonitrile (19). Title
compound 19 was prepared by the nethods used in the
preparation of compound 17, except that p-cyano-benzyl

- l |7 2 s
fg cgg wasiz wi»ﬁdv 5@ M@(:a ?H? 6 CD@G%M%MMW 8 Hz, 1 H)

476, {8, 316 sawABq,JH)ﬂ 17168 1, 3 Fos { b, 3 EDy3.3- 347 (m, 21D,

it sty s G s M PRI G 20 Jos @)

(3a-38] calc®d fof CodHyss07) 441.2 f8Gd3MA2. (M 2 H), 2.79 (s, 1
H, 2.15 (s, 1 H, 1.95 (s, 1 H, 1.73 (s, 2 H. M
(ES) [mtH] calc'd for Q(I;ﬁ%;\ﬁ@a,zoMl. 2; found 441. 2.
Conpound 20 H241 N NI NOH ~-NN O N[0348]

2- [ 6- ( 3- Ami no- pi peri di p”q,,,@-(m benzoi m dazol - 2-yl
met hyl ) - 2, 4- di oxo- N

3, 4-di hydro 2H pyrim dyn- 1- vyl yl]-benzonitrile
(20). Title conpound 20\was—r epasag by the methods

used in the preparation g nd cept that 2-
chl oromet hyl * benzi i daz¢| usesdi n pl ace of
m cyano- benzyl brom de. 3 FNVR (40N CDC13- CD3CD

e"g"&‘) S%E“é%%"i“]ﬁﬁ’ etloff;1- ]!Flda aft gél?z)ﬁiz_iﬂa%l }%yﬂethﬁ) 44-dioxo-

3,43iih erCEI-I ﬁndﬁlrl PnsethyHberizonitriles(208 Title compgund 20 was

3 51
gri ppj the gnegbpds uged7lg q%q.ﬁre@.rqlbog 0§ C%E%%dzl'?le)ﬁgﬁpt?ula%%s

%ﬁbr}gég%&rzﬁ&&&zo%ﬁs’ﬂse@ u'Hl'nc pi\ﬁe 615§)c 5116*15'&1 Qir@midlef ti-NMR
Tound (8

400 MHz, CDCl3-CD;0D 10:1) 3 7. 67(d, 1—3 OHz IES) 7. 65—7 56(m, 2 H), 7 47 d,

J=3.3 Hz, 2 H), 7.46 (d, J=3.3 Hz, 1 H), 7.37-7.40 (m, 2 H), 5.52 (s, 3 H), 5.23 (s, 2 H},

3,51 (d, 7=9.6 Hz, 1 H), 3.36 (m, 1 H), 2.87 - 2.92 (m, 2 H), 2.64 - 2.72 (m, 1 H), 2.09 (m,

1 H), 1.76 (m, 1 H), 1.52-1.64 (m, 2 H). MS (ES) [m+H] calc’d for CasHzsN7O2, 456.2;

found 456.2.

Compound 21

HoNiv

N ==
N\ N>—>=0
N N

IS
[0349] 2—{6-[3(R)-Amino—piperidin-1-yl]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-yhmethyl}-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;-CDs0OD 10:1) 5 7.90 (d, /=2.5 Hz, 1 H), 7.71 (d, /=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 (¢,
J=2.1 Hz, 1 H), 5.43 (s, 1H), 5.14 - 5.30 (ABq, /=41.2, 16.4 Hz, 2 H), 5.05 (s, 2 H), 3.32-
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N, NO NO[0349]

2-16-[ 3(R) - Am no-pi peridin-1-yl]-2,4-di oxo-3-(4-pyrazo
| -1-yl -benzyl) -3, 4-

di hydr o- 2H pyri m di n- 1-yl net hyl } - benzonitriie (21).
Titl e conpound 21 was prepared by the nethods used in
the preparation of conpound 17, except that

é-zus gmbzm@smw Q%@Qiﬂ, | ﬂﬁtw&ez VY@S(H%QQH 1.88 thel 1),

m c ano enzy br'om

IIGE(SGZ@SMS (LES)I?I—PE] ¢algtd fQUszﬁzaN792,l4§2 2] foppd 4§2. 21 (d,
J=1.8 Hz, 1 H), 7.65 (d, 1H, 7.51 - 7.58
(m 3 H), 7.43.7. 37(m 3% P"}' J=7.8 Hz, 1 H),
6.47 (t, J=2.1 Hz, %N (s, 1H), 5.14 - 5.30

(ABq, J--41.2,16.4 Hz, 05 (s, 2H) 3.32 104
3.40 (m 2H), 2.96 (m

\(m

m 2.70 (m 1
H, 2.10 (m 1 H), 1.8 %\: k 2 H. v
(ES) [mtH] calc'd for found 482. 2.
Compound 22 HzZN,.O) N 350]

2-{6.[3(R) - Am no- pi perid 1-yl]- 2 M=gt¥ 0x0- 3- ( 3- pyrrol

E’?ﬁ%} gfﬂﬁigP'?‘ﬁﬁfgﬁwﬁq%r@n-lgw d-dioxo-3-(3 Wrrol-l-(yl benzyl)-3,4-
aih?ﬂm-ﬁﬂm&hnﬂlm wmethm}mmntmbm)h é‘1ttasloiupagnd1%ﬁras prepared

A s e 5 RFFRHOR PLPPBOPEI: Raseehtd-Pypromgmety-

@Dcﬁ -18{- %&}D&%g@?u@a Rz dhe M@mﬂ%yaddﬁdﬂbfﬁ t(rélﬂﬁle MTIZNMR (400

¥EHz, CDE;-CD:0D, 1071)54. s @ éﬁ 3R 11, q)zis 3 J;?[ 7(Hz 1 @77 24 - 7.36

@,’4 %),5)52’1 & 6(}2% 2“}94 82 Y2 2. Pty R%% kY=o 22 ), 5.42

(511),15211 -5.29) (A¥Sq, 0544 9, 129 H, 2 B), ﬁﬁ)f((mzﬂ),ﬂ)iﬁ (Za QEH)( #P8 (m, 1

D, @ LiH)p. /0{my 3 1), M L 2hEH° £8)°7 , -

; gggat - 89).,)(2”? 5 L H) ﬁ;ﬂg () ]lgé’)(%%'}ﬂ)ogﬁnlﬁ“%@ 2H). MS

@)Qhﬁ{ﬁgmﬁmﬁmﬁoé&m&; fdupgngd] 481. 2. Conpound 23
Compound 23

%p?\

~NHy

[0351] 6-[3 (R)-Amino-piperidm—l-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, CDCl:-CD;0D 10:1) § 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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CNAN S O v _N NH2 [0351] 6-[3

(R) - Am no- pi perldin-1.y1]-3-(2-cyano-benzyl) -2, 6-di oxo
- 3, 6-di hydr o-

2H pyrim di n-1-yl met hyl ] -t hi ophene-3-carbonitrile
(23). Title conpound 23 was prepared by the nethods
used in the preparation of conmpound 17, except that 2-

F@?‘Eﬁei ayl r&0i pRhERS: fi) ASRRS) hﬁ-‘-ﬂlﬁﬂl\?\/&é fdﬁgg{%cs A£47.1; found

ace of mcyano-benzyl brom de

CﬂBUlBCD3(I)101)6765(d J=7.6 Hz, ,757(t
J=7.8 Hz, 1 H), 7.40 (t, , 7.29 (d,
J=7.8 Hz, 1 H), 7.25 (dd, d“_'%.%‘!n}éiz.% H, 1 H), 7.11
(dd, J=5.3, 1.0 Hz, 1 H) I H, 5.35 (s, 2
H), 5.15 - 5.33 (ABq, ,15.5 Hz, 2 H), 3.38 (bd,
J=10.1 Hz, 2 H), 2.984 : 272(30| H, 2. 12
(d, J=7.3 Hz, 1 H), 1.83 O, 1.61 -
1.72 (m 2 H. M (tjlzﬁ) [ m+ r C23H23N6OH4,
447 1; found 447.12 V] ~‘o O NN O-% H2N*-
"O [0352] E J

3-{4-[3(R) - Ami no-pi peridin-I-yl]-3-(2-cyan-benzyl)

m;tb[ 33 & mﬁ’m"ﬂﬂl’m i ml rll-d-(2-cyamne )%ﬂmﬂ@,ﬁ dihydro-
Ry
PRl S Elnat o ablo o RITIG ol 1R cqmpgpnd 24 wes

pﬁﬁﬂ‘d@ By thé, meKeR pked ilake prepapdtipTebinpbundeyTZ eiceptahatd-
ester was used_ in the pl ace of mcy?no benzyl

bPToTROmEthy b FRAQiracidyethyk ster ppryspd dmderplapg ©f yi-gyano-bepzyl bromide.

&Sﬂgﬁ%@ (,‘5486 ﬁﬁz @Flétz?zéﬂ%'_b)% ’1;5959 gﬁ 7 éf;(d Jis ﬁf"!le), 7.65
Hid, J#7.89z( 1 H),J%36 G, 1.9 Hz, HH), 775234, 14:76111;71 B),14239 (1, JHy.6 Hz, 1

(M 34 e e, oy 1 230, 2810 Tl s b s, V5122531 aBe,
'('MW 18 9%{,% 12)13308%3 qussﬁ s, 31B13.31 39, 39r(rin myl)z 9z2(d9ﬁ=11 9
2H’;,11mﬂzég(,q; 111), glmul)gun&nﬁg?i@g( (I-Q 3- ISP/Sm,ZH)

S@ éSgEndH;gAJE’ﬂgRﬂ@g{W%&E%wﬁgﬁ@Z f ound 474 2.

Compound 25

H2Nn

jotaeey

[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, CDCl3-CD;0D 10:1) 8 7.90 (s, 1 H), 7.86 (d, J=7.6 Hz, 1 H), 7.60 (d, /=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, 1 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 CpsHzeN504, 460.2; found 460.2.
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N OOCHN O[0353]

3-{4-[3(8)-Am no-pi peridin-1-yl]-3-(2-cyano-benzyl) -2,
6- di oxo- 3, 6-di hydro- 2H pyri m di n-1-yl net hyl }-benzoic
acid (25). A crude m xture of conpound 24 (-50 ng)
was treated with LiOHin THE-water (10:1) to give the
title conpound 25. 1H NMR (400 MHz, CDC13-CD30D 10:1)

S7.90 (s, 1 H, 7.86 (d,Cokiidornd®® 1 H . 7.60 (d,

J=7.6 Hz, 1 H, 7.50 (t, J=8.2 Hz, 1 H), 7.45 (d,
J=7.3 Hz, 1 H), 7.26 - 28" (m 2H), 7.17 (d,

J=8.1Hz, 1 H), 5.39 (s 5.10- 5.25 (ABg, J=36.9,
15.5 Hz, 2 H, 5.03 (&% 3.31. (m2H), 2.95 (m 1
H, 2.81 (m 1 H, 2.64 (\ H, 2.07 (m 1 H, 1.82
(m 1 H), 1.51- 1.68 (m %I)II\/S( [m+H] calc'd
for C25H26N504, 460.2; fo 2 6 Conpound 26 F
Br O-N N~ .\NHZ F, | GBr O 354] L6-F3

(R) - Am no- pi peri di n- 1- , 3- bi s-(2-brono-5-fl uoro-be
nzyl)-1H pyrim di ne- 2, 34 e(26) The title
conpound was prepar ed from 1 b benzyl ati on, 5 ﬁ
{0364 r o-EHR) -Pwerlﬂlﬂeba}]ah biq (3fbromorS{luoro-h qﬁ‘éﬂ -1

yriinidiRe 2 4L RE PO iU iR wiRobiReskb A 1Rk A acion,

l?rsmﬂle @mcadure forpiles prejparaticmrud @y e:tcbpi thay 2ebromo+fsilutere-dendybbromide

in the preparation of conpound 4. 1H NVR (400, .
weisd @pbeplare oﬁwbsonro-aénﬁalaﬂieﬂgwﬁﬁ ent yviff) 3-(R)-amino-

élpéljfdlﬂe ‘g c%g ﬁﬁ%@rﬁﬁmﬁogs dbscrib@d fn thE reiaaxHﬂlen gf &%fbﬁﬂd 4J'H-NMR

578 0 6.84 m 2 1)
DM, CEICI, D500 201 617,49 64 J45.625,3 Bz 10,7, 2 108 (0 J=9.1,

izz}gz 167308 8 vy I8 g o pind o, 2y S A By gl 329 .4
iéx% JJIIH)HZ,'\ﬁ{%Qﬁz (Brositts. 4q8d, cLH; 307 324(111 3H),206(m 1H),
"3H23Br 2F2N3CP 3.01; found 583, % ,
1R5NI1-83 (m, 1 H), 1.63 - 1.72 (m, 1 H), 1.50 - 1.59 (m "1 H). S(ES) [m+H] Nalcd for

C23H23Br2F2N302, 583.01; found 583.01.

Compound 27

7

[0355] 2-{6-[3(R)-Amino-piperidin-l-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): 8 ppm 12.0 (s, 1 H),
7.88 (d, J=7.6 Hz, 1 H), 7.68 (t, /=7.7 Hz, | 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, /=11.6 Hz, 1 H), 1.57 (4, J=13.1 Hz, 1 H), 1.19 - 1.31 (m, 1 H),
1.03 - 1.15 (m, 1 H). MS (BS) [m+H] calc’d for C17H;5CIN5O,, 360.1; found, 360.1.
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/' N N [0355]

2-{6-[3(8)-Am no-pi peridin-1-yl]-5.chioro-2, 4-di oxo- 3,
4-di hydro-2H pyrimdin-1-yl nethyl }-benzonitrile (27).
Compound 4 (100 ng) in THE (2 nL.) was treated with 4M
HCl in dioxane (Inm) at rt for 1 h, concentrated, and
then purified by LG M to give the title conpound.

1H-NI\/R(4OOI\/Hz DI\/ISODG ngz.O(s, 1 H, 7.88
(d, J=7.6 Hz, , 7.68 =/.7 Hz, 1 H), 7.49 (t,
J=7.7 Hz, 1 H), 736(d J 7°8 Hz, | H, 5.09 - 5.21
(m 2 H, 3.17 (m 2 H), \2 (t, J=11.1 Hz, 1 H),

2.86 (d, J=10.6 Hz, 1 H), 5(m 4 H, 1.90 (d,

J=11.6 Hz, 1 H), 1.57 (dg ) 1 H, 1.19 - 1.31
(in, 1 H) . H) (ES) [mtH calc'd

und, 360.1. 107 Conpound 28
c6-[3

léﬁRiﬁmﬂTL% o d'n?&ﬁmlwlbﬁ@éz@;c“%@% ety T

50 fe) ' MRising th
SRR Y G575 A s
samqmceﬂh-as asin Bredirepmindtivn@f bempgund 10r exnceptdhatdsS-disddprp-henzyl

bt vso i o gt Srerie g hthas? BOGES EAMI oo M,
éltZ)Hi c‘gﬂé@mqg apimﬁv 3 (@15361%!21515 7439 (d8, 2.3, 00526 52150, 7.22
675,50, DB, 58,05 B 01 .93 (B0 < 49,3652 Ep 285, 13§ (m, 2,

$ho 335 A8 e a Ty 76 By £ B o', Rk e 1 75 s B8

1313 tiﬁlﬁﬂ{? Wi@Z(Esﬁﬁﬁl—H} calod Rt G QLN PR do@sl 383. 1N
G- Compound 29

cl

[0357] 6-[3 (R)-Anﬂno-piperidin-l-yl]-l-(2-chloro-3,6-di-ﬂuoro-benzyl)-S-methyl-
1H-pyrimidine-2,4-dione (29). The title compound was prepared from compound 1 using
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-CD;0D 10:1) 8 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 (s, 1 H), 1.6-1.75 (m, 2
H). MS (ES) [m+H] calc’d for Cy7HzCIF,N4O,, 385.1; found 385.1.
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F [0357] 6-[3

(R) - Am no-pi peridin-1-yl]-1-(2-chloro-3, 6-di-fl uoro-be
nzyl)-3-methyl - 1H pyrimdl ne-2,4-dione (29). The
title conpound was prepared from conpound 1 using the
same procedures as in the preparation of conpound 10,
except that 2-chloro-3,6-di- fluoro-benzyl brom de was
used in the place of 2- b(gﬁ%) ovndl3gor o- benzyl brom de.
1H NWR (400 MHz, CDC13-CD3 10:1) 8 ppm 6.98 - 7.06
(m 2 H, 690(m2H) 1 H, 5.01- 5.20
(ABg, J = 24.2, 14.4 Hz, 2H) 28 - 3.37 (m 2 H)
3.13 (s,3H), 3.01 - 2.94 (
2.10 (m 1 H), 192(m\§ 1.73 (s, 1 H, 1.6-1.75
(m 2 H). M5 (ES [m+H] caljc'd fo C17H20C1F2N402

385.1; found 385.1. 10&. @{ H2oN AN O ~N

.., NH2 [0358]

(R)-2-((6-(3-anm no- 3- net hyl pi i din-1-yl)-3-nethyl -

h38810X 0(113,24((6 3 ammo-S-methylplperldm-l-yl)-3-methyl -2,4-dioxo-3, 4-
gﬁgﬁggpgrpy“ m }v&)%p:%lg %l-r}le;ltog e)nzomgnle%lﬂba%ﬂﬂﬂct:rglé-methyl-
243G X -athy M%g%sgﬁma%ﬁh%myﬁmﬂaom%mﬂh 400 thiglor.0

0- benzomitri
foidjol)3 (R) 3 -amird>-Sretethyl-pipepdine dxhuréroglhlhgzdn @66 mss 1 danpoly gnd sodivm

Ruppine DDats. 3bmpl] i aieih RRRR iy SR RD ot 00 “Cfo
1 it oo sttt 120
0007, GIOBE. 5755 L (D FIL7.25 oy 2 S s, TV 542-5.36

@iﬁi%’l 5@522 353%(3@‘4@ %4 291233, ilfpgn %Hglﬁvﬁlblsl)%n, 4H), 1.39 (s,

AHFOMSS(ES) Bhi)}H] bdfc’d ES)CWHFMS@M?@ 4lofouad zkthoz
372.41; found, 372.41. COW}{E& CuCN F I\ NBS F
Br Y 'CN'CN “Br 31 32 Ol CN OCN

F R nes  F
CuCN
Br CN CN
Br
31 32

o]
A

“N"NH
AP ‘\@\ K@

K,CO/DMSO

\NHg

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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[ 0359] 4-Fl uoro-2-nethyl benzonitrile (31). A m xture
of 2-brono-5fluorotoluene (3.5 g, 18.5 mmol) and CuCN
(2 9, 22 mol) in DWW (100 nL) was refluxed for 24
hours. The reaction was diluted with water and
extracted with hexane. The organics were dried over

yréld Q%BM%K%RH?XO 0 Mz, %@ Vg erxﬁﬁléJ 6f Lﬁﬁ(&ro-?,-

Iﬂetﬂylﬁcznzﬁnﬂﬂbliz 21148 rnmo@BNBSGB 661, 152@5)01) @dg@BNs(w@mg) in CCly

109 | b
FE R haS TSP S0E DGHEY 1 e AR O s (b 5 Fodul pnpgfhrurs.
TRIYolid WiBfenicded by ﬁltra?ei'én NTRe brfg&ﬂd seilEh W ﬂ%n@ﬂxateﬂ tégivd crude

was refluxed under nitrogen

h t
Rraduct soaneil, MaLGHOwa Us QEGH atep nggtéfgﬁb?mba@eac I%&“MR
The
(o bl il 5 TEER 8510 % PRLAQT 243G, $0000BETAL €, 7.12

tt as an ol ch was used in
(hdaMek6 (s2HR wi t hout further pur| fication. 'H NWR

9384 ( cte-Ghlogo p meihgl- 23 g3 Aimtso 2B pyoffgaiaF yimetbyt-4-

ﬁﬂorla)benmﬁﬁvlﬂe (33). A mixturc of crude 3-methy 1—6-ch10rourac11 (0.6 g, 3.8 munol),
2- (6-Chl or o- 3- net hyl - 4d|ox034d|h [ Q- 2H— yr| g
Prbrongdmashhyfluorobenkeniriie Gk el ang %é rpogl) 1n

B HOTE R et RGP ba, ThOeecin ‘%s%ﬂm%gh water and

aitehciéd GB HtOAT. The drgunish ererdrieDbBD NIgRO and thespleent remeyed.

at 60 CI:f reacti te
g repidug,pas E‘?&]ﬂgg’ﬂ’é’ﬂmﬁ”t %Vh @a%r%%tj rﬂij gr%dmtwgs obtained
id1@hoaye “Hh@tﬁﬁﬂ(mﬁn{zhenﬁ:@bvsmsr(emed 3.4Mbel )L 6l ik J-

Ny, s o b g e B S 54 BN (s, 3.
ﬁ%@ i S d e, dh ?W%’S?ﬁ»ﬁﬁ'é%fi’“%d 2. ?562( o 80

E‘%‘Fﬁ‘lﬂ) ? éf“%ﬁ“ﬁg‘éi’%’g’“ Yo ““’“"“f"‘""’”’“g’g ety
prigidin: enedoni-looge enopiisile. Ol chltrCaoR: sy Fligro-3.4-
P@Xﬁfﬁ»"z}i‘g@ ﬁ&hﬁ -ulﬂﬁ%}dwén]zoﬁtrné mncmg; drwaioly (R)S-

-2, 4-di oxo-
dmhweblpsrﬁhhwhydmhﬂmdr( Gmghlyi ympl M@P@u@éﬂﬁ%‘i?ﬁf{aﬁ (PR0 me,

I

borfpsuRd RS %b(aﬁﬁﬁ aSTFA salt 4fteHPC perification. r ‘ﬁemrn (490 MHz,

EEEE b0 e ot Bl SR A0 3 . o1

BYhI {4 60l 3033 )y MYRH)29.92 M-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
C;Hz6FNsO,, 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 ir vitro

assays for measuring protease activity and the inhibition thereof by test compounds are
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Ch3CD): 8. 7.77-7.84 (m 1H), 7.16-7.27 (m 2H), 5.46
(s, 1H), 5.17-5.34 (ABg, 2H, J = 35.2, 15.6 Hz),
3.33-3.47 (m 211), 3.22 (s, 3H), 2.98-3.08 (m 1H),
2.67-2.92 (m 2H), 2.07-2.17 (in, 1H), 1.82-1.92 (m
1H), 1.51-1.79 (m 213). M5 (ES) [mtH] calc'd for
C18H20FN502, 357.38; found, 357.38. 4. Exanples O In
¥héw Basdlde df Asand thaiheapbised o pieasuringtpadtyasa gihibitcky &aivity
of DPP-1V inhibitors can be readily determ ned by
aed sedrgivihanactiterth RIS of ordinary skill in the art
since suitable in vitro assays for neasuring protease
88nd the inhibition thereof by test conpounds
are 110 known. Exanples of assays that nay be used
{0364heaSaintiony of test eanmundhinbyiatyingconcantraiions (SHmM final

sel ecti vi are set..farth .. DPRx 36
Egpfirnine) Yo plephes dn il SoiiP IOV O A Bep i o assey
Bﬁﬁa*w_fngﬁﬁﬁ - 206N RT3} PR 7i49 DOmNEK E€L; RhE0Afgfinl, BSB. Firhad DPP-IV
Sul f oxi de ( O . and then diluted into assay,6 buffer
€& pM Enah gencomration) was adgded to the didwtiags red pre-ARgrbpted fRy/1Qyminutes

‘ i : ' . S
R R e e e i
i flusk@feth@tovaniping AP-ABODHY |av final demtentrtionje The smtéli volume of the
was initiated with A-P-7-am do-4
reaction minge ey 11 8- 0AHLidspenaing ancassay fompaty ysgg (384 or 96 well plates).
TARFARS A o Spb Ry (KEdBR ATHO0 B oG AL o for 5-10
dftesur af@nivpbint plasneasured aftee 10 mamtsso inhikition cdrstnmsICs) were

ki neticall excitation 7400 n m ssj on. 7" 505. n
ol Bomaint, Exrameqrodiis iep it Sosdr BadpRiaLRpis
10 m nutes. Inhibition constants (1C50) were

d fromthe enzyne progress curves using
standard mat hematical node|ls. FAPa Assay [ 0365]
{03651 | ofelutipnsiof dest eQmpRIIAYLE VarViREGARrHraHeR(EH R fingl s

Pt b A T o e ROFETD g e GUTRA b assay
GOffe dofipiging 22D Triss pH T4, 20M ROIuh& Qi mgamb B3 A. | Haphanl FAPc.
BSA. Human FAPa, (2 nMfinal gﬁ{went ration

L ( was . aqdded
Cankeralramoertimienties Bioed Kbt SHRGES P PreoRHpHER GG 10 ginutes at

_ 0B PR B8 Lo

e B B T e AFC: 40
KtifficnehethylnommrrmaAPATC; AeMifnbéonvenitutien)oTheetal volume of the

reaction m xtur s. 10- 1Q0L dependi ng. on
FE A Qo o A0 OIL SePRPE op PRFE Cots s SBART PHel lates.

' bi&d ki tfomtl nie - for 5-10
2?{]113“ éﬁ%@&ﬁsﬂfg@%@ﬁé ?t!(i)(!raﬁ% Et%éﬁdtfoﬁ N=00 {ml &HisEiBh A=505 nm) for
minutes or an end-point was measured after 10 minutes. Inhibition constants (ICsp) 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 (DMSQ) 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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m nutes or an end-point was neasured after 10 m nutes.

I nhibition constants (1C50) were calculated fromthe
enzyme progress curves using standard nat hemati cal

nodel s. PREP Assay [0366] Sol utions of test conpounds

In varying concentrations (510nM final concentration)
were prepared in D nethyl Sulfoxide (DVSO and then

' ' het and Evhpeell Wae pre-

i Sl S5 heq Rt Sl GATP T PRED sBENbRRE Whto pre-
fcdragdrfor BRAinuRREPANBOR. tdmpearatRs: teforerthel reactipn ag iitiated with Z-

SR EAH B TR b 10

iL | ' | SBie GEARLOR &
POCFAL belepiRl 86 adsfly foklaiGult @84 B 99 LM Pl TR SE I Sros

follofvied &incticatly éexcitatiandwp7 5 Hitne emissiah Awxd6Qnm) for 10 meinutes or an end-

reacti on m xtuge s, 10- L _depend| S
PORrussmerBu peAtRingigs, b EREA (S el bincd from e
E@érhﬁ s Bt @i gstdraue hahématict médeds.nm  eni ssi on

160 nm~ for 10 m nutes or an end- point was neasured

X
’ i nutes. Inhibition constants (1C50) were
%%P?%?s—gg]fromthe enzyne progress curves using
ar ]
AR 2 Sl SR f@aﬂrpggg%jg%wy\;y&h&i&a&mmﬂ%ﬂﬂ

i Ons tes arying concentrations
¢&rbenddtion)wére pespared iid Dirhetbyl)Sufoxide (DMSE) aud then dilwied (gt assay

Sul f oxi de . th dj. i,.1Ato f

Buer P EPREE UM Hepobtt g o S5 B el gy A, Yyppase
664 Gdta; 0 N FREEconbénratiBg) Walladdedto thenditutionednd pre-incubated

concentration) was added to the dilutions and,

wiith-compord fori10 minutes @b apbignttemperame. i hs sreamatic reaetipr Has

FEReS By 2SS AR G NS AR Pl B reaction
eifixfultew £CADHL BNCodtArA /3196 Wislispldted) L THerredCtion ams RIRWe6
wel |l plates. The reaction was fol| owed

colotimetrisally Ga#0§ nn) for 40 3ninwps.f hibitn copsants (ICso) were calculated
l.Lnhi bition consta : romt he

£ Bk s R GRS R th st St B Ema Bl el T O 11
w563 S . doﬁ@&&idﬁ Gomgemdﬂommtegestememmﬂg' fto theraboteedasetbed
according to the, above-described., assays : -
SHAPOE PO D EB AP ADtD i FRbE Saredee PR RBhBSS activiy.
| U eRihBle YooRpohiidstof the iFRnti8Y WER RunCRTRELI BPPAV dotieity at
invention were found to inhibit DPP-1V actjvity a

. at
commetraticans thahsre mhlgest 49 old dess g thase consepiTatioag reqpise(l to produce

t hose concent.rations requj.r.ed 0 o
oSSR P11k BB o o consan
TRS f@RRARRMdsi of Riehidnebn, GRASHIIPISIV , (Werd infthe rangerfromrabisut 10°M
of "the ipvention, against DPP-1V, were in the range

fte abruhBGTM. 10- 9M

[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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to about 10"SM [0369] It will be apparent to those
skilled in the art that various nodifications and
vari ations can be made to the conpounds, conpositions,
kits, and nethods of the present invention w thout
departing fromthe spirit or scope of the invention.
Thus, it is intended that the present invention cover
Whates glgtined at i ons and variations of this invention
provided they conme within the scope of the appended
clainms and their equivalents. 112 Wat is clainmed is:
1.1. /A compouicoe@ifiigsing: O RZ ~-NM O-- NR3 LAX
wherein Mis CR4; R2 is hydrogen or selected fromthe
group consisting of (d-io)alikyl, (C3.12)cycloal kyl,
(C3.12) cycl oal kyl (C1-5)al kyl ,
het er o( C3. 12) cycl oal kyT{€]-
het er o( C3-12) cycl oal kyl
heteroaryl (C 1 -5)al kyl, ([C9.12)
het er o( C4. 12) bi cycl oary,
hetero(C4.12)bicyc|oar§$((1 aIkyIB3carbonyI
(C13)al kyl, thiocarbonyl (C1.B)alkyl, sulfonyl
(C1. 3)al kyl, sulfinyl (C1.3)é+kyl, imno (C1.3)al kyl,
am no, aryl, heteroaryl, hydroxy} al koxy, aryl oxy,
whgdigr oaryl oxy, carbonyl group, imno group, sulfony
group and sul finyl group, each substituted or
unsdﬁésCRuled; R3 conprises the formula A /RI0 R f;

gr m}g? Bl%%%‘%r‘ﬁé ?teﬁ§ndeﬁggr%%ﬁ§$%m?@%§ (?101)053{151%@](&3 nz)cycloalkyl,
(Cﬁ[ﬁ?&%ioafgkf Q) A4y het@@C}é c%’l%hﬂ&?i{b¥ L)alkyl hetero(C3 1z)clyc10a1ky1

)ycycl oal kyl I (C1- , heteroar
argl@ - E;)ﬂltjﬂ,yl he(t&@a@l{ﬁnsizddqﬂ,oar(\ﬂg 12)blcycloary1 hetero(C,. 12)b1cycloary1

BTN LT —
LRI A IR PORCY DO AN nB0i bgs aons

aryloxy, heteroaryloxy, carbonyl group, imino group, sulfonyl group and sulfinyl group, each

| k)
-1 o) al kyl
i cycl oaryl,

substituted or unsubstituted;

Rj comprises the formula

Rjo and Ry; are each independently selected from the group consisting of hydrogen,
perhalo(Ci-p)alkyl, amino, (C;-)alkyl, (Cs.1z)cycloalkyl hetero(Cs-12)cycloalkyl,
aryl(C;-jp)alkyl, heteroaryl (C;-s)alkyl, (Cs.12)bicycloaryl hetero(Cs.12)bicycloaryl, carbonyl
(Ci)alkyl, thiocarbonyl (Ci.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl group, sulfonyl group, and sulfinyl group, each substituted or
unsubstituted, or Ry and Ry; are taken together to form a 4, 5, 6, or 7 membered ring, each
substituted or unsubstituted;

Ry is hydrogen or is selected from the group consisting of halo, perhalo(Ci-19)alkyl,
amino, cyano, thio, (Cy-1p)alkyl, cycloalkyl, heterocycloalkyl, arylalkyl, heteroarylalkyl, aryl,
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unsubstituted, or R10O and R11 are taken together to
forma 4, 5, 6, or 7 nenbered ring, each substituted
or unsubstituted; R4 is hydrogen or is selected from
the group consisting of halo, perhalo(d -Io0)alkyl,

am no, cyano, th|o (G |o)alkyl cycl oal kyl ,

het er ocycl oal I al kyl , heteroaryl

hemlmtﬁwyﬁ%l Dalky nwocempnlsb itk %uﬁé'a%%éﬁ)ﬂ@i sulfiny]
Cl =3
(<} a3l BB Db W Sl i ey By, grbon! roup, e

grafpy kepfohyl BRuBRAAKYIFRAMDY) %roﬁﬁ reRe¥ibs Gfubidior uh@&b%ﬁtutﬁi QHe,
sul fonyl" group and sul roup, each substituted or

unsubsX taken t;zgethams selsctxd framet e goyp corsisting of (C&k)-€2cyano)phenyl;

-(éx—?% i‘?nﬁ RhHRL A yﬁio%&g%e% )ﬁ%pg@g}%%gﬁpﬂeﬁyl (CHy)-(2-

h | ; (3-
a]keﬁ@{):%)en%ﬁ a?/ggn | mmﬁmmhel{eﬂﬁ) (CZ{Z)-.@ik 5%3?%%@3&?&{ (CHy)-(3

allkypghihenys- a4(€§10)y‘(2)mhéD¥Y)Ph€f()Q3H2) -(Cﬂzhﬁ metyopinheyyl;  -(CHy)-

A RS SRR e

car‘bc)%}]eﬂﬁ éﬁgoxam lg%ﬁﬂﬂc!logphenyl -(CHj)-(3-carboxamido)phenyl; -(CHa)-(2-

2-car

sul-f(nﬂﬂﬁ)leXpBem}ér-b@Ha)q@elm)ﬁ)hamydo)phe(lﬂt-mJI-I(zE@ -tetrazolyl)phenyl; (CHa)-(3-

teua(zlgjmggﬁwgr@EiZ% pwr)%rﬁg%é)p en_y d!éggggagn%c?nqgtgyl phenyl; -(CHy)-(2-
hy BB BE R YbARREDN - b ot e BRETEA W AR By Dphenyl; (Chz)-

(3hhehﬂmﬂ?lhﬁcﬁﬁ?)@q%ﬁlo)phéﬁmlcﬂﬁ (Nﬂfd)l?]hﬁﬂ?llt *@ﬁk}}fi]bﬁﬂNHz)Phenyl;
en en en en ;
(CI{I(M%)Cf% 6‘¥Séhgn§@ 2 (gé@W(@L-ﬁ SOBIHU| ; ~(CHa)-(3-CONH(C-

DB S R OT A B éﬂﬁﬁé)ﬁf}e s’

(2- %Mghﬁicgﬂg%f? gﬂ@( Cl(CHaJ(Md:; p)hmmhenyl -(CHy)-
(i Dribs - TG SR Rp3 M imbgyh: {CHa-G-(C-oyeloalkyphenyl;

(GHRGLRHR | Rk sPhgRenyt: ( F@i)-2-heteroaryphenyl;  {CHa)-

(3 hé@f&)ylﬁﬂreﬁﬁg (CHG)- lei?é‘ﬂn&d fligde @J}’lbnyl -(CH,)-2-chloro-5-fluoro phenyl;
(3-(C3-7)cycl oal

kyl
(Cf&m:izgyapg ~Saflyary phgm; -(CH@)e%;deu(I@ora ey g héEk)-2,5-difluoro phenyl;

ettt ety e e ey, T s
dlf_h%%?e_:r%d Chean 2,35 HRbR ;ﬁﬁam{ (CH%Hés ,5,6- tetraﬂuorophenyl (CHZ) 2-

-cyano- 5-f1 uor o -di chloro
brgshedyi,6-trd i )phen ;- dCHﬂj@bel(.pth-éM tnﬂuoro phenyl -(CH;)-2-cyano-3,5-

dif?)\#éﬂy%eny’l (5@55 rg%gggénguér%%%ﬁ gbglggyﬂléerocycloﬁﬁﬁ)phenyl;

and (g%? '(?-’hgteﬁjcg{:lbﬁllky Renph e substltut_efl g uilsubstltuted

tetr | udr ophenyl
bronD 3,5,6-trifluoro phenyl;

2. ( gﬁgz cgmgg cgglgl?nggtp;:{abglr gw(\)r erel ,g{}f nlgll ';substituted or unsubstituted 3, 4,

s, 5( B 3,5,6-trifluoro phenyl;
ot '%’ %Z&het eFocycl oal kyl ) phenyl : ~ and
(CHQ) (3- heterocycl oal kyl ) phenyl, each substituted or

unsuybstituted, 2. The conpaqun accordln to C
3. WherldeoRBORE agc i P C B BReraICHSE FEbst Bie I%S‘gbstimted“ >

6, or 7 membered heterocycloalkyl.

W—d
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5, 6, or 7 nmenbered ring. 3. The conpound according to

claim1, wherein R3 is a substituted or unsubstituted

4, 5, 6, or 7 nmenbered heterocycloal kyl. 114 4. The

conmpound according to claim1, wherein R3 is a

substituted or unsubstituted heteroaryl. 5. The

ound according to claim 1, mhereln R3 js.select
4. fr gFﬁhp H;gm@p@mb ACCHFENS {9 ﬁ]éum df wherqip R; is gsubstituted or unsubstltuted
hm%&% ~( (8)p (R8)p (R8)p wherein p is 0-12 and each
S" i ndependently selected fromthe group consisting

of hal o, perhal o(CT-10)al kyl, CF3, cyano, nitro,

hydr oxy, al kyl, aryl, het er oar yl , am nosul f ony
5. al k{Phe aempesid aceergling o tloinyil, Wh%pléri"eas Sﬁl@tﬁdffmw the group consisting
faryloxy, het er oar yl oxy arylalkyl het er oaryl al kyl ,

cycl oal kyl, heterocycl oal kyl , anino, t hi o, al koxy,

carbonyl group, im group, s nyl group
SU|t§Dﬁ£;§%ouD’é§ﬁ h s bstitgﬁgd orﬁunsubstl_sz*‘\t§
The ¢o d ac ingjto an ne ai s
wher ei n {Relra sug§f$§ ed ora\uﬁgfggpptuted R“‘>\R)p
het eroaryl selected f t he group consisting of
furan, thiophene, pyrrole, pyrazole, triazole,
|soxazole oxazol e, thiazole, isothiazole, oxadlazo

Py PAEFE P Mﬂ%arzd #rch Rsps wriepearenily Sﬁiﬁp@é.ff%ﬂ rﬁ“&‘iﬂ ‘fPé'SlStmg of
i e M A ——

alkiyBoifomka| e arﬁwlfmyl Nehetérd@glsulfohyINe aryl@:t)ﬂnolhdtﬂearyloxy arylalkyl
gui nazol i ne, napht hyri di ne, erldoggrldlne
hetqmaﬁéaatsylb ﬁ@cb@ihrlh aptszqoﬁ@loalkﬁ ionialkoBl eCarbensh group, mmino

T AT e (A )

substituted such that R3 conprises a substituent
sel ected fromthe group consisting of a grl mary
6. secdhdapmpowrd a@prdmg {0 ani enes; ofzclhigtsel-§c ybetsH Ry Is a substituted or
ato and a

G RHD R B! bBGER SErhibBiR cBisihe SofBariophene, pymole,

pyﬂﬁ@l@ rthAfle, igox@nNe, 8z 4E, tﬁlla%wﬁsotm@zolwr&a@ﬂaeo@%yndme pyridazine,
rises a basic nitrogen atomthat is capable of

pymmt neQCt mygazmet h mmdaoxiabmﬁaen,d gsqla%nztb@ram, of bemezothiophene,

) of. a t ei
1sogenzo lopshene 1m1 azo e enzmud% (I) (li]ole 1s01ndole quinoline, isoquinoline,

cinnoline, quinazoline, naphthyridine, pyridopyridine, quinoxaline, phthalazine, and

benzothiazole, each substituted or unsubstituted.

7. The compound according to any one of claims 1-6, wherein R3 is substituted such
that R3 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.

8. The compound according to any one of claims 1-6, wherein Ry comprises a basic
nitrogen atom that is capable of interacting with a carboxylic acid side chain of an active site

residue of a protein.
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9. The conpound of claim8, wherein the basic nitrogen
of R3 is separated fromthe ring atomto which R3 is
attached by between 1-5 atons. 10. The conpound of
claim8, wherein the basic nitrogen atomforns part of
a primary, secondary or tertiary amne. 11. The
compound of claim8, wherein the basic njtrogen atom

9 is dbarempgen aiickmas wheisim the bt kifrgggneidia ik japagitedrom the ring
| . T 1 rding to claims§5,
atO%@Sgiﬁﬁﬁg‘e b étgaé:PeJ; eE%ggéégg%ra?éégés? a basic nitrogen
atomthat is capable of interacting with a carboxylic

acid side chain of an active site residue of a _
10pr ofTéE sompgundfeclapn ovheiein thedhasicrnitrosengham dorms pagt of a primary,
Secba e n%t i%gen.atomforrrs part of a primary,

8 %85‘?7{ AR ary amne. 14. The conpound of claim

12, wherein the basic nitrogen atomis a nitrogen ring

atom of a heterocycloal kyl conprising a nitrogen ring
11 at offhe compewstderfeiaig 8, sdersin Gic bgsianitiogewafomn is pnirogsn sing atom of

15. The conpound according to claim5, wherein at
a@@ﬁ%%ﬁ%y%alu%eq%foﬁﬁyﬁmry, secondary or tertiary

am ne. 16. The conpound according to claimb5, wherein

at least one R8 is a substituted or unsubstituted '
12 het @he cympoaidkadcoriogoicdiimg, avheidin aiglesst oheBs aomprisas agbasic

. Substjtuted. or nsubstituted heteroaryl conprising.a .
nitiEER Bi9EhtaF I5GoRARo! IMEracHE VI UBReRYAE oI Gr At OF ah active
sitCted: Br a WhELigI N at least one R8 is selected fromthe

group cohsisting of -NH2, -NH(C 5 alkyl), -N(d _5
al kyl) 2, piperazine, imdazole, and pyridine. 116

18. _The conpound. accqrdi ng, t ny one of clains 1-6, .
13wheff£F Romgond et elaumygahria B Eaé){fgwegewﬂgaafle{%@%?f a primary,

o neridinyl - 1-yi |
Secépg%%gtﬁi&{tlﬂ?la%fy}ér]r olidin-1-yl, 3- am noazetidin-1-yl,

3- am no- 3- net hyl pi peri din-1-yl,

3- am nohexahydr oazepin-1-y|, 3-am no- cycl ohex-|-yl,
144 pg‘!hg SPmppuULd O:f G}@@’ﬁﬁa i \ﬁ]@qrglzlithplpasw n,ltn.)gen a.t01‘l.1 1s a nitrogen ring atom of
a h%_e%{%ﬁl]g %lg%f/g“{"?'nﬁf%’@pﬁ nrxjté{) %eg?ﬁl% f}(@ﬂ?ﬁ%ﬁé&&%wb&nﬂnﬂﬁg anitrogenring
atogr.am no-pyrrolidin-1-yl, each substituted or

unsubstituted. 19. The conpound according to any one

of clains 1-6, wherein R4 is selected fromthe group

1550NFhE tcc'olrﬁgo&{d E’L%Egrding to claim 5, wherein at least one Rs is a primary,

secondary or tertiary amine.
16.  The compound according to claim 5, wherein at least one Ry is a substituted or
unsubstituted heterocycloalkyl comprising a nitrogen ring atom or a substituted or

unsubstituted heteroaryl comprising a nitrogen ring atom.

17. The compound according to claim 5, wherein at least one Ry is selected from the group

consisting of -NH,, -NH(C_; alkyl), -N(C.5 alkyl) z, piperazine, imidazole, and pyridine.
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'-Z A B--BBBB wherein Ais S, 0 or NR24; B is CR23
or Ny R23 is independently selected fromthe group
consi sting of hydrogen, halo, perhalo(G -10)alkyl,
am no, thio, cyano, CF3, nitro, (G -io)alkyl,
(C3 12) cycl oal kyl, hetero(C3-12)cycl oal kyl,
aryl (A -io)al kyl, heteroaryl (d - 5)a|k [,
18( 0.1 )qgmp?@n@ gqcoprdmg et By, ciagpg, C@ﬂh@gﬁlg Bg is selected from the

it oFBIgRE ) o SHyno RO onyieRebiboyfiin . -

arifBaReridii-QUP, 3- ﬁﬁﬁ}@@%‘ﬁbth?[pﬂiéﬂdﬂﬁl’fyﬂ Qfa!dhﬁtﬂﬁ)(hhydroazepm-l 1, 3-amino-
al kyl sul fonyl, arylsulfonyl, heteroarylsul fonyl,

cyelahgx- hyl gpm}:ﬂznhlmfh shosppiperagia-byl, Uprembra- prlmléhn- -y, R-3-

d t
s g bR PP By Rl B o B oS Rrotgin-1-31, each
substlutb® dPhderbstithfed. 12) cycl oal kyl ,
het er o( C3-12) cycl oal kyl, aryl (O - l|o)al kyl, heteroaryl
(Cr-5)al kyl, (C9.12)bi cycl oaryl,

19?ﬁ|t cl:lg( % 1&%@%% :]m’y oj%rﬂ c?%gf é%;m ein %dﬁ’ ﬂvted from the

gr@{plg%ymmﬂ yt oxy, heteroaryloxy, imno group, carbonyl
group, am nosul fonyl, alkylsul fonyl, arylsul fonyl,

het er oaryl sul fonyl , sul finyl group, ﬁaglr’;d
titutBd. 20. ou

substituted or

according to f c|/a|ms , Whexein R4 is

sel ected fromthe Up—BoNnsi st i of BlAtg - I/ \

I/ \V t/ \ I XN (R18)u (R18)u (R18)u (R18)Uu wherein u
whesei), 1, 2, 3, 4, or 5; and each R18 is independently

sel ect %éro the group consisting of halo,

per Khals 'kyl, CF3, (C-1o)alkyl, alkenyl,

al k I het eroaryl , am nosul fonyl ,

al kgﬁ]bsé cfl}o%?q aryl sul fonyl, heteroaryl sul fonyl,

ar yIR:gxyls indémemd emtiyl leyctedlrﬁtbxal kel groupetensising| af Kytlrogen, halo,
al k het er oc oaI k m no,

peri fq( 1@%%@#‘11% k bGﬁw D&F‘buz Ciorikg. g@%df)cydc’alkyl

het%%(f:? 1%!:yc%aw, a%l(%{ ﬁﬂ'ﬁyl,gr RétBroas R C I'KC‘:{ ussld‘-iﬁyl,t U‘(GE'_I MWicycloaryl,

hetero(Cs.12)bicycloaryl, carbonyl (Ci.3)alkyl, thiocarbonyl (Cis)alkyl, aryl, heteroaryl,

hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbonyl group, aminosulfonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, and sulfinyl group, each substituted or
unsubstituted; and

Ry is independently selected from the group consisting of hydrogen,
perhalo(C,-1¢)alkyl, amino, (C;-10)alkyl, (Ci.;z)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Ci-
10yalkyl, heteroaryl (Ci-s)alkyl, (Co.i2)bicycloaryl, hetero(Cs.iz)bicycloaryl, carbonyl (C,.
3)yalkyl, thiocarbonyl (C,.3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy, heteroaryloxy,
imino group, carbonyl group, aminosulfonyl, alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
and sulfinyl group, each substituted or unsubstituted.

20.  The compound according to any one of claims 1-6, wherein Ry is selected from the

group consisting of
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unsubstituted. 21. The conpound according to any one
of clains 1-6, wherein R4 is selected fromthe group
consisting of - (~~, -(R ~-0 A S (R7)s wherein s
is 0, 1, 2, or 3; and each R7 is independently
selected fromthe group consisting of halo,

perhal o(G -10)al kyl, CF3 Cl | o)al kyl, al kenyl,

al kynyl , heteroar iy i nosul fo N B

al ky , aryl het onyl , N
r er oar I kyl/, heXer pgfyl aL\l;m@ : \ Ny

cyel oal ky het e yl, “3gi no, cyaRte, |

nitro, Y, al koxy, b nyI

group, m, no group
sulfonyl gr up and sul fi nyl'"&¢ oup, eachR@stituted or (R18
whasubst i tuted. 22. The conpound according to claim 21,
wherein two R7 are taken together to forma
subsuiis Ote@, 3r4.wnSudst i t uted fused ring. 23. The

conmpound accor dj ai rein two R7 are

t akefi*do g@ hét wﬂgnﬁ‘é‘?lﬁﬁﬂgv %ﬁ?&?@. Vidﬁﬂnédﬂaﬁ sxﬂ%bgqupgdof halo,
d 8 . u C n

pg’hhﬁg% mpdlﬁﬁns C]]I_T}’G ,(@m)g?i@’lfn&‘]%gﬂ?,s Bt gte{&ﬁgﬁ ¥iminosulfonyl,

of C a” subst T ut
alkysulfemylx utiadsulGhyl, 0)letdeydryls@ifonyLhe mgrm)qyp unetedsaglody,ngarylalkyl,
is a substituted

to an ne of c¢lainms 1-6, wherein
heproayialils crelaliod. beierogygloplyl, apgno, ﬁh@ CH#RS U0, hydroxy, alkoxy,

STk AT, SR et i, MSRP L Lo s o

uhebeteredZ and the ring to which Y is attached,
wherein the atons of the |linker providing the
separation are sel ect ed from t he gr oup consi sting of

b
ﬁf/l (r:i r gg% n8%¥9'§{£j| aé?g t%ﬁg 0§? gld‘ig %ghgl glie %4 iscselected from the
gioth cbagiglngydf, (C3. 12)cyc|oalky|

het er o( C3-12) cycl oal kyl, aryl (Ci 1lo).al kyI
heteroaryl(Ci-S)ggky 12) bscy,

het er o( C4. 12) bi cy aryl carbq% \\(CL“gxalkyl
t hi ocar bonyl (C1 )a k sul f onyl Bhky|

sul fnyl (d _3)alkyl, no (Cl.3)al kyl, amno, aryl,
het er oaryl , hydroxy, aK&ﬁmy, aryl oxy,
wherein

sis0, 1,2, 0or 3; and
each R;1s independently selected from the group consisting of halo, perhalo(C;-10)alkyl, CFs,
(Ciaoalkyl, 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.

22.  The compound according to claim 21, wherein two Ry are taken together to form a

substituted or unsubstituted fused ring.

23.  The compound according to claim 21, wherein two Ry are taken together to form a

substituted or unsubstituted bridged ring.
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het er oaryl oxy, al kenyl, al kynyl, carbonyl group,

cyano, imno group, sulfonyl group and sulfinyl

group, each substituted or unsubstituted. 27. The

conmpound according to any one of clainms 1-6, wherein

R2 is selected fromthe group consisting of AN~ B B

B-B wherein Ais S, 0 or NR24; B is CR23 or

3% i nbhepeaveravad poeetlingt te eny oamof lskaims d o vci@ﬁ@nslizu lﬁg S@bstltuted or

al o per hal o( C1-10) al kyl , am no, thio,

‘E%g%sgﬁ“e‘ﬁﬂrﬁ AR S O oy al kyl - (G2 12) cyel oal kyl |

het er o( C3-12) cycl oal kyl aryI(Cl | o) al kyl, heteroaryl

(C1-5)al kyl, (C9. 12)b|cycloaryl

Het er Trecenummwi eyedrdingytd ang onb of glainnel -@vdiersin R; is a substituted or

th|o rb 3)al kyl, aryl, heteroaryl, hydroxy,
tmgﬂéﬁgégﬁ‘heteroaryloxy, i m no group, carbonyl

group, am nosul fonyl, 119 al kyl sul fonyl,

aryl sul fonyl, heteroarylsul fonyl, and sul finyl group,

Mach Bhebmmpouné dccmrding trsmbmnetqftc@éms rfd wikerein B; 1s -Y Z wherein

L;gfgggﬂ%ﬁy | ro?{g:l da)'ro[ranw;ﬁggar t%g%i i %lﬁ‘% Eﬂg to which Y is
e{tt@@helizs)vﬁéﬁ%hﬁﬁé K%hns o@ﬁfeQInRéﬁ}oJiaﬁngﬁé 28kdakibn aRls¥lebich from the group
o)al kyl, heteroaryl (Q-5)alkyl, (C9.12)bicycloaryl,

slemltg @:aﬂzmboxggghaahygqn end ﬂdfuﬂ an(dc1 3) al kyl ,

;Ih Ik 85215%(5%)/3%§< §r @%?eléir%%l 9}‘3 9‘,11’ Qq%f%ﬁ%ﬁlgg @f@ pg}%ﬁqﬁ g%hy cycloalkyl,
e PR b ) el b . s,

I‘Eetdvs(imtl Qbmglcloaryu msn]nbﬁyll (Qyb)aikyl, 3Biocdtbenyd c(@p@alkgﬂ sulfonyl (C13)alkyl,
t o any on clains 1-6, vvhereln
¢ m&ﬁ@us I IR (@rﬁ%ﬂc aminas tarylg heterarr hyc%atpxx, aliroxy, aryloxy,

Heéeréarwox}f, ;!Llﬁenyji‘,l 51]%11%)1} ca%%n%z thJuB,l@ratnog Bﬁg’ﬁ)t groﬁ‘@,egu?f‘oﬂyl group and

sulfinyl group, each substituted or unsubstituted.

27. The compound according to any one of claims 1-6, wherein R; is selected from the

group consisting of

A
/‘\< \//B /\</B\A
o B—8 "LL" B'_—.-""—-B/
wherein
Ais S, Oor NR24;
B is CRy; or N;

Rj;: is independently selected from the group consisting of hydrogen, halo,
perhalo(Cy-jp)alkyl, amino, thio, cyano, CFi, nitro, (Ci-o)alkyl, (Cs.i2)cycloalkyl,
hetero(Cs-12)cycloalkyl, aryl{(Ci-jp)alkyl, heteroaryl (C;-5)alkyl, (Cy.iz)bicycloaryl,
hetero(Cs.12)bicycloaryl, carbonyl (Ci.;)alkyl, thiocarbonyl (C,.;)alkyl, aryl, heteroaryl,
hydroxy, alkoxy, aryloxy, heteroaryloxy, imino group, carbony! group, aminosulfonyl,
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t is 0, 1, 2, 3, 4, or 5; and each R18 is
i ndependently selected fromthe group consisting
of hal o, perhal o(Cd _lo)al kyl, CF3, (C1l.10)alkyl,
al kenyl , al kynyl, aryl, heteroaryl, am nosul fonyl,
aI kyl sul fonyl, arylsulfonyl, heteroarylsulfonyl,
aryl oxy, het eroaryl oxy, I al kyl, heteroaryl al kyl,
alkygﬁglf@wlkmlsulf@ewe hsisyoirsiankiony). apd sBlGnhiEsouR e, Substituted or
tro oxy, al koxy, carbonyl group, imne group,
FtﬂtblFﬁ?r ’b‘{oup and sul finyl group, each substituted or
unsghst jst Uh@shendéhtlyA eRiFRAUNELACERY difddpt @ondidtirf of hydrogen,
claims 1-28 selectéd fromthe group consisting of: 2-
pethalo] G- Ailkd- piimer (Gim)alkyl, (Ca.iz)cycloalkyl, hetero(Cs-12)cycloalkyl, aryl(Ci-

m)@)ﬁ}mh%};?cieatry y@iz%‘/ﬂ}(gr |?¢%12) cfjoar))idfleterol_bg lgfblcyc?oaryl carbonyl (Cy.
3)a{k?11 hﬁm@'ﬁbﬂ&yﬁtﬂ??)"alk@d r!mll Mét]arogrﬁtﬁi,bd}m% ﬁﬂ(@kf’xeﬁ‘yl%xﬂ liii‘téir}éaryloxy,

H pyrimdin-1- ylnethyl ~benzonitri
imjnd gbumpn carbdmé rgrcchpn amkryobl}lftﬁlyll aﬂ{y&su&foﬁylélardlshlfdmsd; lmterpgawlsulfonyl
‘?‘Iq - 1-yl met - nzonitrij.le; 120 2-
an g,l%i 1 o £ Ftbql‘ﬁz Of unsu stituted.
-yl ]-5-chl or o- 3- net hyl - 2, 4- di oxo- 3, 4-di hydr o- 2H
pyrimdin- | -ylnmethyl } -b enzonitrile; 6-[3
28 - AniThe cpipeundiacetling fo-dhy(dde lof otaimb itz whereln R; is selected from the
H pyrim di ne 2, 4-di one;
gr%lp[cgn?l\?ﬁ’?ﬁoo pi peridin-1-yl]-1-(2-iodo-benzyl)-1H pyri i

d=—eth one; 6-[ 3- -pi peridinl_gyl]- 1 —
; fl uoro-benzyl) - ]- net hyl - 1H—pr|mdi/ri<DN
,-[3- oY pi perq di /-( -B/Iuonq’benz i/

)-3-rreth I-lH—pyr m di ne- 2,4- one;

6- [ 3- Ari {fyshi peri din-1 -{Rlgh 1 (Righ (Righ
-(2-chl oro-4-fluoro-benzyl)-3-nmethyl- 1H pyrim dine-
wherein di one;

?I I[—Eb%/ﬁinln?d? pergdlr& | -yl]-1-(2-brono-benzyl) - 3-net hyl

dlone 2-

ea&lﬁﬁk Mﬁ@é@@n@&ﬁl}f%@&e@ ﬁbnﬁhérgﬁohpf borsistng| bPPﬁélo %eﬂiaﬂj(ﬂ}’ﬁwﬂ(}’l CF;,

pyrimdin yl met hyl } -benzonitril

(C( 1))}aﬂml,n@1kané,p@lhm§4,ymyk Setoodryl, amumsulfouod glkylsg]f r gylsulfonyl,

he tfﬁa%/jé Lﬁ#ﬂnﬁg ea(rﬁ%lf(gfnt E%)al}ogry oex%om A alll(yf3 heteroaryla]kyl cycloalkyl,
hetefdch¥baky? a5 Mhid; &ratlb 'WEb OnydchBY hikdk{li dArbbnyl group, imine group,

sulfony! group and sulfinyl group, each substituted or unsubstituted.

29. A compound according to any of claims 1-28 selected from the group consisting of:
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-y1]-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-ylmethyl} -

benzonitrile;
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ylmethyl] -b enzonitrile; 2- {6-[3 -Am no-piperidin- 1
-yl]-3-(3-cyano-benzyl) -2, 4- di oxo- 3, 4-di hydr o- 2H
pyrimdin- | -ylnmethyl} -benzonitrile; 2-

{6-[3- Am no-pi peridin-1-yl]-3-(2-cyano-benzyl)-2,4-dio
X0- 3, 4-di hydr o- 2H pyr|n1d|n 1- ylnethyl }
-benzonltrlle no- pi perid

-yl P88 @W%Bmﬁ%a‘ﬂyll y115- Qtﬂ@-p&@ﬂélﬂﬂdrmm -3:4oflihydro-2H-

pwg%[déﬁn(l%%n&ﬁg} g‘?%gﬁtr benzom trile;

-yl p=[3- ./(ﬂlhiob[ﬁfié@mmldjﬂmlﬂ%r&ﬂlﬁ&khwl)-lﬂ phridiidine-234-dione;
dlhydro 2H pyrimdin-1 g -b _enzonitrile;
2-{ 6= PMWPW%@ﬂr)dH @-lyqiq enzyl)diitbRyamidine-gyfrdions; . |
] %Lg%ﬁﬁq—épg}ﬁntyﬂ -?-(2—20%193!5'-&0(%' %e&zﬂi-maﬂﬁ}lﬂ-pynmidine-
2,4 8ohe&d- Am no- pi perldln I-yI] 2, 4-di oxo-3-(3-pyrrol -1-yl
- benzy! - 3, 4- di hydr o- 2H rimdin-I L
- yI frelB M jnobeineradintle yij-é+ (2 lore-Sp Buospbrmzyb)l-pengtiyld H-pyrimidine-
- 1]] 3-(2- cyano benzyl) -2, 6-di oxo- 3, 6-di hydr o- 2H
"{/‘P?ﬂdl n- | -ylmethyl] -thiophene-3-carbonitrile; 3-
4- L l nBEN3Yihethyd- 161 dine-
5(0 Egﬁég%ﬂhydIlg gagdl—ll?qp{}#rg dc}l%é%omz?/lf&ngjtbﬁyl }- b}éﬂrllézto}lac1 ag?ﬁml e
24ndat>hq4| ester; 3-

vo- S 1aRipabslip Tt aome AR b 2
dloﬁel 3- Am no- pi peri di n-
[-yl]-1,3-bis-(2-brono-5-fluoro-benzyl)-1
H- pR+ {6af Adepan-3(H-ylahao p 3-n2ethyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-1-
{6-[3 R) Ami no- pi peridin-1-yl]-5- chl or o- 2, 4-di oxo- 3, 4-

Yl“éﬁtW&i simdin- 1-ylnethyl } -b enzonitrile;
(” %—E%ﬂp%%w RIS P o g g
yindthvh -behbdaitileri di ne- 4-di one; 6- [3

(R - Ami no- pi peri di n- yI]-I -(2-chl oro- 3, 6-di -fl uoro-be
nzy Q)[ﬁg(znéglnmoFemﬂmpWﬁmthMﬂe&glmcﬁ @ﬁglydro 2H-pyrimidin-1-

Ylng%lﬁ'?% é:a}eglmnng §| ) - 3-met hyl - 2, 4- di oxo- 3, 4- di hydr op
yrimigin: Aﬂﬁ;’dﬂbl ¥HEL- Wb)(‘ﬁcy‘ahélﬁéx%r[—)@ i d¥oL-3 8- dilyaeo-2H-
2[6 3Amnop|per|d|n1- -

pyrimititl Fyltethytli-borgoBitrledi hydro 2H— pyrimdin- | -

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-y1]-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-pyrrol-1-yl-benzyl)-3,4-dihydro-2H-
pyrimidin-1-ylmethyl } -benzonitrile;
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yl met hyl ] - 4-fl uoro-benzonitrile. 30. A conpound
according to any of clains 1-28 selected fromthe

group consisting of: 2- {6-[3 (R)-Am no-piperi din-
1-yl] -3-nethyl -2, 4-di oxo- 3, 4-di hydr o- 2H pyri m di n-
l1-ylmethyl } -b enzonitril e; 2- {6-[3

(R) - Am._no- pi peridin-|- 3-et hyl - 2, 4-di oxo- 3, 4- di hydr
- 2H I ARIERIPETIAYT wﬁr%,(z pyanpemaii-2idiex0-3:-dibydrd-2H-

é@,ﬂﬁ&ﬂeﬁ t@ﬁ] ﬁilﬁ@{ehg aﬁlnl_ﬂz 4- di oxo- 3, 4- di hydr o- 2

enzonltrlle 2-16- |

3( R) %{a{lslﬂmmsrph;farﬂm-n yl]yi t2-chemeldedr)-3,6-dioxo-3,6-dihydro-2H-
- met hyl - 2, 4- di oxo- 3, 4-di hydr o- 2H pyrlmdln- 1

pyylnﬁéﬂmhlfvﬁme%é hiasmqw pgig me@l}{l gster; o
(R - %n{y ?3 %xﬁgr gL ¥|yl 3’1(4 gya?l[j enz;ﬁfazéyéi%i 1—§|_69Xii1lyg?o-2H-

di ne-

dyﬁ)m&%ﬁ?hﬁ&tﬁﬂ}ib@hz'mcladm,] 1-(2-i odo- benzyl ) - 1H- pyri ni d
ne- 2, 4-di one;

(R) M&ﬂénpn@emeddmny +1] 3-bis¢2-tyowmnes- Budrothenoylhé Hzgyrimidine-2,4-
dé'a msthyl-l H pyrimdine-2, 4-dione; 6-[3
(ﬁj 2 Am no- pi peridin-1-yl]-1-(2-chloro-5-fl uoro-benzyl)

- 3- meL haLl 3(REEARMb LIS dRe1 A 15 Lh -dihydro-2H- idin-
(R - Amwn(t)-(plbiberl dlﬂr{bl - ]ZYF%'% %ﬁggﬁgdlgﬁ? I3ljlorloyb(gnzylp imidin

1-gmeuh)benzenitple i mi di ne 2, 4-di one; 6-[3

|( 'F'? p%ﬂﬁ%ﬂ%ﬁ?@ }glperbcil B-ry}é',]fl} 4= (&% cg ' dhloro i%enz})i) },—metﬂrﬁt H—Y pyrimidine-

ALdlod gR) Am no- pi peridin-1-yl]-3-(3-cyano-benzyl)-2, 4-
di oxo- 3, 4-di hydro-2H pyri m di n-1-yl net hyl }
- benZopdi (R)tAmino2piperidin-1-yl]-1-(2-chloro-3,6-di-fluoro-benzyl)-3-methyl-1H-

6- [.3( R.- Ani no- pi peridin-1-yl]- 3-(2- cyano- benzyl) -2, 4-
p&}"B{@n “#i°R$dr 0- 2H pyri m di n- 1-yl net hyl }

- ben

ol 3‘?&? Mﬁ%ﬂ%ﬁf’ S-methylpiperidin -y 3 methyl.2.4-fioxo 3 4-difyydpopyrimidin-
1@2Hyﬂ)ﬁe&?ﬂ+4qﬂdmmbaﬂcnmy]e; amdi n-1-ylnmethyl } -b

enzonitril e:

2- [ 6= (B minqPipatidiar y-3pmnsthyl-2.4idiowon3.didinydsodH-pyridin- 1 -
|
’@?ﬁ% )élf%‘ﬁ%%le%%étﬁ%e Lyl methyl] -benzonitrile 2-

{6-[3(R) - Am no- pi peri din-1-yl]-2,4-di oxo- 3-(4-pyrazol -
1-yl -benzyl)-3, 4-
30. A compound according to any of claims 1-28 selected from the group consisting
of: |
2-{6-{3(R)-Amino-piperidin-1-yl]-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
I-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-diox0-3,4-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;
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di hydro- 2H pyri m di n-1-yl nethyl} -benzonitrile; 2-
{6-[3(R)-Am no-pi peridin-1-yl]-2,4-dioxo-3-(3-pyrrol -1
-yl -benzyl) -3, 4-di hydro- 2H pyrimdin-1-ylnethyl } -b
enzonitrile; 6-[3

(R) - Am no- pi peridin-1-yl]-3-(2-cyano-benzyl) -2, 6-di oxo
- 3, 6-di hydro- 2H

pyr Prid &Ryrmlypmmq -1y brbrasocs Sdhorshenzy]r dymethyl-1H-

P é({l 24d1cF>)1|nepe“ di n-1-yl]-3-(2-cyano-benzyl) -2, 6-di oxo

- 3t E lG'(R)’—?h[rﬂn@%thhﬂﬂ@ﬂ Pt-12-yhioRi- ﬂsﬂubrdobml)cs-ﬁeﬂqzl 1H-
met hyl ester; 3-
pyyimiding-Ry- -dipei0- pi peri di n- 1- yI ] 3- (2-cyano- benzyl) - 2, 6-

di Og%s gRFé%Iulﬁ -%rl}?en n- 1%X]ri r@ loro 4->ﬂurrF QXAZ%/DPJE-%%}I?-IH-

acl

pyfiiRdid¥> Aatighdder i di n-1-yl] -1, 3-bi s- (2- brono-5-f1 uor o- be
nzyl )-1 H pyrim dine- 2, 4-dione; and 2-

(R) SAR(Ry-Aphipemiptiridine1 i) 1-Q-hresmrgrberzyh- %mgfhyl -4 Hapyaimigine-2,4-

ro-2Hpyrimdin- 1-ylnethyl] -4-fluoro-b enzonitrile.

OfEB 31. The conpound according to any one of clains

1-30.¢ 6\1\@?!{}3%15@-%1&9&99}‘-2{3] -3-8- bﬁmbhb%nz;flrﬁﬂ eAbx#3,4- dlhydro-ZH-

pharmaceutical |l y accept abl’'e salt e conpoun
pynmuhndl-ylglethyl}ahgnzonmbf clains 1-31, wherein the

33, Srie dbpBrinerraecohtl Sy~ H Sio dre AP AR g pyaro-26-
Mﬁ{lﬁllnﬂh{gﬁlﬁ}og&%ﬂ%ﬁomrl ses a single stereoisomner.

A conpound according to claim|l consisting of
2 { a- {&K3RX} Ammm—p[pepdm thyh-3k(4¢tand-benet 9 J4-dipxie-djdedibydo-2H-
yrimdin- | -yhnethyl } -b enzonitrile.
py@’@“‘g cﬂ Wh}dg%f@%]r“aeng to claim1 consisting of a

ben t { ( A _ 4-

ot per oy fbgtia g ST Mgl ey 2 S
dihydeb-BH ﬂyrm‘ylﬁﬂiEI fihdthylbberzonittile | e 36. A conpound

accordi n%h; oclaiml con3| sting

2-[ 8: -Aenipppineridin1-yllyd-§ dyzxo -3-(4-pyrazol-1-yl-benzyl)-3,4-

dll‘%%qh rp&hgmgfnof( ng’etﬁ'yl?'bg%nﬂ it pyrimdin-1-ylmethyl]-

enzon Conpound according to

gl ?gﬂ{(@é[%ﬁmm@q:eﬁﬂuﬁl%qmmﬂﬁtx@ -3e3-pyr®d1-1-yl-benzyl)-3,4-dihydro
2Hppysenidii- hyimethyl} epeomtyile;2 4- d| oxo0- 3, 4- di hydr o- 2H- pyri

?hgméig\él b hypé%wﬁﬂé%. B ?Lg( el 15 bg%dl‘g’%*fﬁ -dihydro-2H-

pyhﬁﬁiﬁﬁdl-ﬁﬁiethy@]-ﬁﬁlﬂi@ﬁ@g ca%ﬁﬂﬁﬁ* ng t 0 any one of clains
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;
6-[3(R)-Amino-piperidin-1-yl]-1,3-bis-(2-bromo-5-fluoro-benzyl)- 1H-pyrimidine-
2.4-dione; and
2-[6-(3(R)-Amino-piperidin-1-yl)-3-methyl-2,4-dioxo-3,4-dihydro-2H-pyrimidin-
1-ylmethyl]-4-fluoro-benzonitrile.
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39. The pharnmaceutical conposition according to clains
38, wherein the conpositionis a solid fornulation
adapted for oral adm nistration. 40. The

phar maceuti cal conposition according to claim 38,
wherein the conposition is a tablet. 124 41. The
pharnaceutlcal conposi tion accaqrding_to clai

38, L
3Lahed8F fompeundasserding tgany engof ¢laigsi 1439, d\‘f}?[ﬁllamecfﬁmpound isin the
tion. 42. The
forﬁh n@%@%&geélg éﬁ ﬁggﬂt%ﬂklﬁgﬁ?accor ding to claim 38,

V\herel n the conpositionis a liquid fornulation
ada%t ed for parenteral admnistration. 43. The
32phadheeenpowyl aceerdingde amornecd alstns 1 A4, *ah@@ﬁﬁmﬁﬂanpound is present
i Accor de ng. to.any one of clainms 1-37, wherein the
%8%85 HACE ?fﬁpted for adm nistration by a route
sel ected from the group consisting of orally,
parenteral |y, intraperitoneally, intravenously,
33§ nt Tharewpouid agcordingde erieoneeifclpims 131 whpgein fhg compound comprises
"r%i S3rruscu| arly, rectally, transbuccally,
@ ST AHESEPTY, i posomal Iy, via inhalation, vaginally,
intraoccularly, via |local delivery (for exanple by
catheter or stent), subcutaneously, intraadiposally,
34j nt Mpwudacdoydlngmlalm}mgnagb 2- {643 (R)-Amntno-piperidin-1-yl}-3-

e - R e i O O DAE S B

forms of information selected fromthe group
consisting of indicating a disease state for which the
35 conpoeemspound tecopding tindlainst emetiting ofﬁrlmyeoatb szflmfria{ﬁ 6H(R)-Amino-

pineBgiar 1o - TOWH-a-4-Hame st By it ppAmatind st b pitite

according to claim44, wherein the kit conprises the
compound in a nultiple dose form 46. An article of

36 manuf amhpmsmdcmpfdhsg rgclaian ¢ aropeistiel aﬁ@QﬁdBmgnhm-lﬂpgddin-l-yl)-S-
one of clainms 1-37; and . packagin 47. .The

I I o LT R T A R R S
packagi ng material conprises a container for housing

t he compound. 125 48. The article of manufacture of

37¢| aiAdhipoutkdeicordidghe ctaiimt Atdsistiag wpaiss@snae kalbef 2-[6-(3-Amino-
~indicating one or nore nenbers of the group consi sting
pinsfidg- Hﬁge‘gg@t}gfi -At4adipye-3ihiibpdrerdl-pyrimidin-1-ylmethyl]-4-fluoro-

benzonitrile.

38. A pharmaceutical composition comprising, as an active ingredient, a compound

according to any one of claims 1-37.

39.  The pharmaceutical composition according to claims 38, wherein the compositionis a

solid formulation adapted for oral administration.

40.  The pharmaceutical composition according to claim 38, wherein the compositionis a

tablet,
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conpound is to be adm nistered, storage information,
dosing informati on and/or instructions regarding how
to adm nister the conposition. 49. The article of
manuf acture of claim46, wherein the article of

manuf acture conprises the conpound in a multiple dose
form_50. A process for producing a Pyr|n1d|n di one of

4lhe fOrhbpgnacersicatpomposifion acpaydrig to claym 3gpwheria the pampositionis a

4 romthe group
h nd3|f0§§u aﬁoH%g%p%%ﬂ%O E‘lé%ﬁﬁ%@l &2) cycl oal kyl ,
(C3 12) cycl oal kyl ( C1-5) al kyl,
het er o( C3. 12) cycl oal kyl (O -5) al ky
Het e rme@amgcgymaé gqnnyq)sﬂmnaqoypx@g;gtp 61N G} v wherein the compositionis a

B EE ORI S Tkt ushBPa kBl GeloRor T

het er o( C4. 12) bi cycl oaryl (C1-5) al kyl, carbonyl
Cl. 3)al kyl, thiocarbonyl (Ct-3)al kyI sul f onyl
bl p&ganna@unealmpmpp@mos)camwsmgmmompo@eﬂ asqqﬂmgﬁo any one of

Cﬁ%@éﬁéar SAhsiey eGP BRUH o AT s SR g selected from
tBE St *BHsistH éf 6f"6f1111}g HatRter ARG lihtra?h‘%hb&ll-ﬂ ﬁﬁra‘i’énousllelfi 1n|£raartenally,

unsSubstitute rlsesthe ormula’, Rj -~
tMSdegmhglersoglatgualdy,ustrmSedmn réatadly, trarsbpcally intranasally, liposomally,

1512«61%%1%)1{11 gme al qzlg}oggr o (ill S i@quggeﬁwry (for examprle by catheter or stent),
sﬁ@éﬁé&%ﬁﬁ# Qﬁ{rgédmosﬁﬂ))’ |1ﬁt|r&‘a¥tllouleﬁy Qﬁ@ﬁﬂlﬁ{}ﬁhhg}hyl aryl,

het eroary carbonyl™ (C1. 3) al k thi ocarb
(C1-3) al kyI sul fonyl (d-3)alkyl, sulfinyl 126

Cl 3) al imno (Cl.3)alkyl, hydroxy, al koxy,
Hryl d&g‘tcﬂ@ﬁ’é‘?%‘gryl oxy, car bonyl group, imno group,

sul f g ngf&&ﬁﬂ*{( e JFRlRs 189C Qndsubst ituted or

unsubstltute en togethef iIs selected
from mhﬁmgbmphmb b piisatge of mofdGbiins df2nfopastinnablectgd 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.

45.  The kit according to claim 44, wherein the kit comprises the compound in a multiple

dose form.
46.  An article of manufacture comprising:
a compound according to any one of claims 1-37; and

packaging materials.

47.  The article of manufacture of claim 46, wherein the packaging material comprises a

container for housing the compound.
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- (CH2) - (3-cyano) phenyl; -(CH2)-(2-hydroxy) phenyl ;
-(CH2) - ( 3- hydr oxy) phenyl ; -(CH2)-(2- al kenyl) phenyl;
-(CH2) - (3-al kenyl ) phenyl ; -(CH2)-(2-al kynyl) phenyl ;
-(CH2) - (3- al kynyl)phenyl; -(CH2)-(2-methoxy)phenyl;
-(CH2)-(3- met hoxy) phenyl ; -(CH2)- (2-nitro) phenyl
-(CH2) - (3-nitro)phenyl; - SCHZ) (2- car boxy) phenyl
48. ( Ciliky a(l:gcle @&pm%cyn‘g rfp}' |claim 47, wherein the coutamer comprises a label

1nd1{a§£)on%§or§§ér%?&)@( egfgg gﬂé %]01113 ctnaﬁ_ﬁ ng&f a disease state for which the
coﬁ?bﬁrﬁﬂ@fﬂ BoAdRIRREred, stokddeinfongion m&g i forAROY hrid/or instructions
CH2) - (2-tetrazol yI)phenyI (CH2) (3-
regastingbhow yo pernamsjér; the (JQIHQQSHQCZL am nomet hyI ) phenyl ;
- (CH2) - ( 3- ami nonet hyl ) phenyl ; - (CH2) - ( 2-
hydr oxynet hyl ) phenyl ; - (CH2) - (3- hydroxynet hyl ) phenyl ;
49; ( C"ﬂ%)-; a&%l%ﬁﬂéﬂu)f&?&@ﬁﬁlanﬁ 4629 herdia tRNEHNE bpﬂﬁﬁ‘lﬂacture comprises
- (2-hal 0) phenyl ; -(CH2)- (3-hal o) phenyl ;
thec(o@t@)m@m OaNkilpHessform. - ( CH2) - (3- CONH2) pheny ;
-(CH2) - (2-CONH( G - 7) al kyl ) phenyl ; -(CH2)-(3-CC]\IH(Cl-
7) al kyl') phenyl ; -(CH2)-(2-CQ2(C1l-7)al kyl) phenyl;
50.2 (ZC@SOE% %rggﬂzcﬂ éb#&lﬁf'ﬁ Higng r?§ (e fhiula:
-(CH2) - (2-(C3-7)al kyl) phenyl ;o (CH2)
(3-(C3-7)al kyl ) phenyl ;
- (CH2) - (2- (C3- 7)cyc|oalﬁ?h

-(CH2) - (3-(C3- 7)cyc|oalk )pe

-(CH2) - (2-aryl) phenyl; ,QJ-IZ) ,&ar yl) phenyl ;

-(CH2)-(2-heteroaryI)phe I (CI—@’)

(3-heteroaryl) phenyl ; (CH2) -L2- br ono- 5-f | uoro phenyl;

- (CH2) - 2-chl or o- 5-fl uoro phenyl*

- (CH2) - 2-cyano-5-fluoro phenyl; -(CH2)-2,5-dichloro
Wlﬁ@tﬁemyl -(CH2)-2,5-difluoro phenyl;

Cﬁ?‘ 8 5-di brono phenyl; -(CH2)-2-brono-3,5-difluoro

ohe RGoHR) - 2- chl or0-3. 5- di fluoro phenyl :

( Js HpdBogenlof bd1bd&d Bol bu cons1st1n of (C;-10)a Cs.2)eycloalkyl

_(%)_@3%% i :ﬂlﬁi‘% p C§_|2(110)1k3’1(312)y lkyl,

,3,b,6-tetrafl uo
(Chizmyologlk5l(6+-+ )aiki, uohttberp((ény)lcycloalkyl(cl s)alkyl, hetero(Cs-12)cycloalkyl,

a&l@ﬁ}@l,ggﬁg@% cup)t‘a{kié(fj' “?[;ggﬂg;heﬁéaﬁyl hetero(Ca.i2)bicycloaryl,
hefeﬁ%;ﬂlﬁ @a?ﬁ(@l DalRyt chiHr @, Q}Lﬁﬁﬂﬂl thiocarbonyl (Cy.3)alkyl, sulfonyl

“heterocycl oal kyl) heny

(CrHaKg) Slélﬁﬂhle(lgérzbﬂi%!hl ioahdk gﬁgl)shﬂibﬁymueamiyl mgmarylu hwdtony, alkoxy,
nsupsti tute R10 and .R11 are e
arx %Yeg?t%aﬁfyﬁ% tH! 01@%1 SIRYPCHHE? grloFlﬂgsugt?nﬂ L@gﬁnﬁ l??ay é’roup, each

am no, (Cl-1o0)alkyl,
SumﬁéhgigéycPoa%@& hetero(C3 12)cyc|oalky|
ar y IR Comipeiped thy forntuét er oaryl (C -5) al kyl
(C9_12) bi cycl oaryl hetero( %gblcycloaryl, car bonyl
(C1. 3)al kyl, thiocarbonyl §A Pal kyl , aryl,
het eroaryl, hydroxy, al kox ﬁyloxy het er oar yl oxy,
car bonyl group sul f onyl group tand sul finyl group,

eac su iLtuted or |tuted or.. Rl
2k 1 B bbbt ity Hlgssbl RO Whe b sy B p bR atio
anBRs Byan%uﬁ’ﬁ& '(CMo?ﬂkﬂrcYéfb“aul?@‘hlefe%@Qloaﬂ@V afﬁmﬁrmaﬁgxylau(yl aryl,
conprising the steps of: (i) contacting a conpound o
heterparylo rcabioaylA (Ci.s)alkyl, thiocarbonyl (Ci.z)alkyl, sulfonyl (C, 3)a]kyl sulfinyl
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O H\N M'"K O-NHal wherein Hal is halogen; with a

conpound of the fornula B X-L-LG B wherein LGis a

| eaving group and LX is as defined above; under

conditions to produce a conmpound of the formula C 0O H
\NMC 0, 1 1 L X (i1) contacting the conpound of

formula C wit onpound of fornmula D R2-LG

(Gharlkyhi Iru@ (Css)alkvle hydragy. gloup; arylage hetemaayloxy ﬁ@rbonyl group, imino

g%gfpilf\lll y to% s@%n}rl)grﬁ%n%g théglglgt}]tu ﬁgeorﬁxﬂgdq’élnﬁltté% an(?
from Lbetaﬁé@t@@eﬁleﬂs |s§E¢tB(gfr61fn th@n&ph@isksyih}g of - (CH;) (2-cyano)phenyl;

(C3.12)cycl oal 'k 12c:cIoaIkI((:
G@ﬂzé*f(é(cml@ﬂ)@ygl @ﬂﬂ;@(h@dmxs)pam;l; (CH;)-( Rydrdyyphenyl; -(CH)-(2-

JEAE 2 E l BL hlpmin, c

i, L)X ko ARG suanabis - <
(Z-@itr_cgp)}mmyyl . STH03Hnittadphedivh| ky H(CHz2)-(2- carboxy)phcnyl -(CH»)-(3-
carboxy)phenyl; -(CH;)-(2-carboxamido)phenyl; -(CH)-(3-carboxamido)phenyl; -(CH,)-(2-
sulfonamido)phenyl; -(CH,)-(3-sulfonamido)phenyl; -(CHz)-(2-tetrazolyl)phenyl; -(CH;)-(3-
tetrazolyl)phenyl; -(CH;)-(2-aminomethyl)phenyl; -(CH;)-(3-aminomethyl)phenyl; -(CHz)-(2-
hydroxymethyl)phenyl; -(CH,)-(3-hydroxymethyl)phenyl; -(CHz)-(2-phenyl)phenyl; -(CH)-
(3-phenyl)phenyl; -(CH,)-(2-halo)phenyl; -(CH2)-(3-halo)phenyl; -(CH;)-(2-CONH;)phenyl;
-(CH,)-(3-CONHy)phenyl; -(CH;)-(2-CONH(C;-7)alkyl)phenyl; -(CH;)-(3-CONH(C;-
7)alkyDphenyl; -(CH2)-(2-CO2(Cy-nalkyl)phenyl; -(CHz)-(3-COx(Ci-7)alkyl)phenyl; (CHz)-
(2-NHz)phenyl;  -(CHp)-(3-NHa)phenyl;  -(CHz)-(2«(Cs-r)alkyDphenyl;  -(CHy)-
(3-(Cs-7)alkyl)phenyl; -(CH2)-(2-(Cs-7)cycloalkyl)phenyl; -(CH;)-(3-(Cs-7)cycloalkyl)phenyl;
-(CHy)-(2-aryl)phenyl; -(CH,)-(3-aryl)phenyl, -(CHj;)-(2-heteroaryl)phenyl; -(CHz)-
(3-heteroaryl)phenyl; -(CH;)-2-bromo-5-fluoro phenyl; -(CH;)-2-chloro-5-fluoro phenyl;
-(CH;)-2-cyano-5-fluoro phenyl; -(CH;)-2,5-dichloro phenyl; -(CH»)-2,5-difluoro phenyl;
-(CHy)-2,5-dibromo phenyl; -(CHj)-2-bromo-3,5-difluoro phenyl; -(CHj)-2-chloro-3,5-
difluoro phenyl; -(CHjy)-2,3,5-trifluoro phenyl; -(CH»)-2,3,5,6-tetrafluorophenyl; -(CHa)-2-
bromo-3,5,6-trifluoro phenyl; -(CH;)-2-chloro-3,5,6-trifluoro phenyl; -(CH,)-2-cyano-3,3-
difluoro phenyl; -(CH;)-2-cyano-3,5,6-trifluoro phenyl; -(CHa,)-(2-heterocycloalkyl)phenyl;
and -(CH;)-(3-heterocycloalkyl)phenyl, each substituted or unsubstituted; and

Rjg and Ry are each independently selected from the group consisting of hydrogen,

perhalo(C,-1g)alkyl, amino, (Ci-10)alkyl, (Cs.12)cycloalkyl hetero(Cs-12)cycloalkyl,
aryl(C,-1p)alkyl, heteroaryl (C;-s)alkyl, (Cg.1z)bicycloaryl hetero(Cs-2)bicycloaryl, carbonyl
(Ci.a)alkyl, thiocarbonyl (C)3)alkyl, aryl, heteroaryl, hydroxy, alkoxy, aryloxy,
heteroaryloxy, carbonyl group, sulfonyl group, and sulfinyl group, each substituted or
unsubstituted, or Rjp and R, are taken together to form a 4, 5, 6, or 7 membered ring, each

substituted or unsubstituted,
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sulfinyl (d_3)alkyl, imno (d_3)al kyl, am no, aryl,

heteroaryl, hydroxy, al koxy, aryloxy, heteroaryl oxy,

carbonyl group, imno group, sulfonyl group and

sul finyl group, each substituted or unsubstituted; and

(iii) contacting the conpound of fornmula Ewth a

conpound of fornmula R3-H under conditions sufficient
thetpgogssoerinpritib@the\etepad8i n- di one. 51. The process of

| ai m 50 h d duct |
Furt her BbRDRPEus « CEminadt fdabdin sal 1 52 The

process of claimb51l, whereinothe acid addition salt is
selected fromthe group con isting of acetate,
citrate, hydrochloride, $\I e, succinate, sulfate,
p- tol uenesul fonate, benz inesul onat e, genzoat e,

nmet hanesul f onat e, naphtgéﬂg;e- sul f onat e,

propi onate, hydrobronat g1 oi

at e, R-nmandel at e,
and L-tartrate. 53. The procg¢ss of claim50, wherein
Hal is selected fromthe grotip consisting of Br, Cl
and F in the conpound of formula A 54. The process of
cl ai m 50whgreat Ha Shﬁ@gﬂeaV|ng group LG is selected

fromthe ou con a and I. 55. The
process 3§ﬁ1 éé qga& gﬁ@&% 1§EL (ii) further
conprises the addition of a base. 56. The process of
claim 55, wherein the jhase is potgssi um carbonate. 57.
The process of cIa|n150 wherein product E is further
purified before subjecting to step (iii). 129 58. The
process GQhefhdl (iS4 leatiRl @bip AMUEL R dsf deinkd aPovel
product Eis performed b sol vent washes and/ or by
chr omat ogrdgsiegndigons mipsognce essmpoindoithenf@oulager ei n
R3-H is a secondary am negor an am ne hydrochl oride.
60. The process of claim wherein R3-H is sel ected
fromthe group consi tlfgﬂqy H N H NQ H N~ H Nf

(RA)p ~~ (Rs)p ~~ (Ra) mhereln pis 0-12 and
each R8 is independentlly selg cted fr&mthe group
consisting of halo, -l o)al kyl, CF3, cyano,
nitro, hydroxy, alkfi, ar het%r oaryl ,

am nosul fonyl, al kyl sul fo yI arylsulfonyl
heteroarylsulfonyl aryloxy\Xheteroaronxy,

(11) contacting the compound of formula C with a compound of formula D
R,-LG’ D

wherein LG' is a leaving group;

under conditions sufficient to produce a compound of the formula E;

r
-
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aryl al kyl, heteroaryl al kyl, cycl oal kyl,

het erocycl oal kyl , am no, thio, al koxy, carbonyl

group, imno group, sulfonyl group and sul finyl group,
each substituted or unsubstituted, or the nono- or

di - hydrochl oride salt. 61. The process of claim 50,
wherein step iii) further conprises a purificati

step of vbﬁ%f@ﬁ 205 SelerseFreR ?gWiuPll‘fO%ﬁlif%ioc,f Ceroalk's
chr omat ogrsary YU IAT IR Ioa IR, netero(Ceapeyelon(C-

i's CH  63.;)alkel, BIGOECS Wyclh Rk TaBUC WhRIS], hetdomyl(EL-s)alkyl,
and wherein R3 is selected fromthe roup consi sting

of 3- anmi ndCeipeicydpaiyl heteta(Cs.i2)bicycloaryl, hetero(Caiz)bicycloaryl(C:-
T o kDI A G, ridear AR RIS RA b oo,

3-am no- 3-
3- am nohexalmml eZ8#id; inivb (C3s)a ﬂfll', By eyl 1R¥erdaryl, hydroxy,

I
pi perazin-1-yl, honopi perazin-1-yl, o
3- ani no- pyalkaayi ailytexy, heteromylxyaedrbaipil gesupgining gyqup, sulfonyl

R- 3-am no- 3- net hyl piperidin-|syl d . .

3- ani no- pyEP Y F@%ﬁﬁ%@ [grouP,EACH SBB%@&F? 8t wypupstituted; and
unsubsti t yigdeontRQinB4he ddipdWn &€ fsinila Bhaina &pound of formula
wherein Mis CH and wherein R2 is a substituted or

unsubst i t (Red un@ar donyidiony suffieint HFoduce despyrohidin-dions.

50, for producing a pyrimdin-dione of the formula 0
~N.M H2ZN NN ~O / NC b conprising: (i) adm xing

$; ChlB{Qsb&&sPYT L1056 Qniterdin ORRindIMdiBRe ffodbict 18 firfir converted
of the formula / CN Hal where Hal is Br, d, or I,
toroecidaddufioniselh suffici ent to produce a conpound of

the forrula 0 d N 70

52.  The process of claim 51, wherein the acid addition salt is selected from the group
consisting of acetate, citrate, hydrochloride, L-lactate, succinate, sulfate, p-
toluenesulfonate, benzenesulfonate, benzoate, methanesulfonate, naphthylene-2-sulfonate,

propionate, hydrobromate, hydroiodate, R-mandelate, and L-tartrate.

53.  The process of claim 50, wherein Hal is selected from the group consisting of Br,

Cl and F in the compound of formula A.

54.  The process of claim 50, wherein the leaving group LG is selected from the group
consisting of Br, Cl and L.

55.  The process of claim 50, wherein step (ii) further comprises the addition of a base.
56.  The process of claim 55, wherein the base is potassium carbonate.

57.  The process of claim 50, wherein product E is further purified before subjecting to
step (iii).
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/ CN (ii) alkylating the above product with a nethyl
hal i de under conditions sufficient to forma conpound
of the formula 0O NMe ONOand 131 (iii) condensing
t he above product with a conmpound of the fornmula NHz
2HC1 NH 66. The process for producing a

pyrim di n-di one of claim65, further conprising the

58 or e nmcm of ¢lainy 87 ,dwlaqmntth%wrsfwatwu si7progue Byisqweelegmed by
Sogv éz: ! N eren gmd addition salt is the
& ‘ggﬁhg gl?ﬁjf’ PG¢ess of clai m 50, wherein
the pyrim din- d| one |s sel ected fromthe group
consisting of: 2- { 6-
59 3- Atemogaspef cldmm 50,-whdreig Ryl g4 sczondagy asainedr Andiniype r

rimdin- - ylmethyl} -benzonitrile; 2-
hygrc[‘\‘gliop no- pi perl di n-1-yl]-3-ethyl -2, 4-di oxo- 3, 4-di hyd
ro-2Hpyrimdin- | - ylmethyl} -benzonitrile; 2-

{6-[3- Am no-pi peridin- |
60: y| | T, ptockisorbelaing 50, wilyaeio-RaHH fis/selqviadi froth tyd greupgonsisting of
benzonitril e;

2-{6-[ 3- ARl no- pi per yairna- 1-yl ] - 5/chl ar o- 3- et hyl /2, 4>di
0X0+3+4yd drq-|-2-l=N pyrj mi dip—& yl nephyl } H—N
-benzonl\l\r/l\l 6-[3 o- pi per hdi N7™NRe)p

-yl']-1-(2- bro?m benzyI(Ra;bI—I- pyrl m di ne- 2 4 di one; 6-(Rap
- Ami no- pi peridin-1-y -i odo- benzy

H pyWherpigtimis 021 2ang e@ﬁ}]ae Rg lsemfifalenﬁmb! Sﬁleﬁ@ﬂlfﬁlf% the groyy consisting
yA r
ofSinlg? pREAIRC ML, Cr R E0R hisd BEIDRY, allyif o htLBdR
mmbalgtbnyﬁ alkils@ronyd; oo aRzatbaryBulisiylydrylokly, Metdrodrgioxy,
ne- ) di one;
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.

61.  The process of claim 50, wherein step iii) further comprises a purification step of
washing of the product with organic solvents or mixture of solvents and/or by column

chromatography.
62.  The process of claim 50, wherein M is CH.

63. The process of claim 50, wherein M is CH, and wherein R is selected from the
group consisting of 3-amino-piperidinyl-1-yl, 3-aminomethyl-pyrrolidin-1-yl, 2-
aminoazetidin-1-yl, 3-amino-3-methylpiperidin-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, and 3-amino-pyrrolidin-1-yl,

each substituted or unsubstituted.
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6-[3 -Am no-piperidin-1-yl] -1-(2-chloro-4-fluoro-b
enzyl)-3 -nethyl-1 H pyrimdine- 2,4-dione; 6-[3

- Am no-pi peridin- | -yl]-1-(2-brono-benzyl)-3-nethyl -

H pyri m di ne-2, 4- dione; 132 2- {6-[ Azepan-3

() -yl am no] - 3- net hyl - 2, 4- di oxo- 3, 4-di hydr o- 2H pyri m di
n-1- ylnmethyl} -benzonltrlleﬁ%é%; 2- ] . )

6 - [i%b&mmeﬁ@oé@@paﬁo,ﬂlqum Hyndrwherging3adls 3,subsitpgd or

@s%@ﬁﬁcﬁ@lépﬁgﬁ ]alm ngl) ngt hglt %ﬁyl benzonitrile; 2- |

4- di oxo- 3, 4-di hydr o- 2H pyri m di n- I -

ylmet hyl ] -benzonitrile, 2- {6- 6-[3-Am no-piperidin- 1
63y - 3 ThePpregeanof deimr §0 )fOmedmmg@pSnmmnﬂwwmfzm formula
pyri mdin-1-ylnmethyl } -benzonitrjle; 2- {6-

[ 3- Ami no-piperidin- | -yl] -3
- (2-cyano- benzyl ) - 2, 4- di oxo- 3, 4- M- 2H
pyri m din-1-yl net hyI benzom ilg;, 2- {6-

[ 3- Ami no- pi peri di n-
- (4- cyano- benzyl ) -2, 4 d| oKO- 4 A\Ihyd(r)o 2H

pyrimdin-1-yl nmethyl nitri
2-[6-(3- Am no- pi perldln l-yl)-3-(1
met hyl ) - 2, 4- di oxo- 3, 4- di hydr o- 3k
-yl methyl ] -benzonitrile; 2-

{6- [ 3oAprismepi peri di n-1-yl]-2, 4-di oxo- 3-(4-pyrazol -1-y

l_ bgﬁgé%: % ;(3)| aén‘gylzlrr]lg%r&loro '_{-}P%)rnl'mnlll 1|1en-§ 4- leIYel %ﬁ%la}yl halide of the

{6 [?ﬁ,ﬁ@lgo pi peridin-1-yl]-2,4-dioxo-3-(3-pyrrol-1-yl
benzy 4- di hydr o- 2H

pyrimdin-1-yl nethyl }-benzgritrCNe; 6-[3
-Am no-pi peridin- 1 -yl]
- 3-(2-cyano- benzyl)-2, 6-d 0,3, 6Hd] hydr o- 2H

pyrimdin- 1 -ylnmethyl] -thioph&ne-3-carbonitrile; 3-
{4-[ 3- Amv@l%r@HB?fs'Ef' 01, bt Y under condition sufficient to produce a compound
- 3-(2- cyano- benzyl ) - 2, 6- di oxo- 3, 6- di hydr o- 2H
pyr i mfdinfolmylanet hyl } - benzoi ¢ acid nethyl ester; 3-
{4-[ 3- Ami no- pi peridin-1-yl]-3-(2-cyano-benzyl)-2,6-dio
0- 3, 6-di hydro-2H pyrim di n- 1yl net hyl }-benzoi ¢ aci d;
2-
{6-[ 3(R) - Am no- pi peridin-1-vyl
di hydr o- 2H pyri m di n- 1-yl

zoi m dazol - 2-yl
di n- |

-SWI or o- 2, 4-di oxo- 3, 4-
)& benzonltrlle

CN
(i) alkylating the above product with a methyl halide under conditions

sufficient to form a compound of the formula

0
N,Me
NSo
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6-[3

(R) - Am no-pi peridin-1-yl]-1-(2,5-di -chl oro-benzyl)-3-m

ethyl -1 H pyri mdine- 2,4-dione; 6-[3

(R) - Ami no-pi peridin-1-yl]-1-(2-chloro-3, 6-di-fluoro-be

nzyl)-3-methyl -1 H pyrimdine-2, 4-di one; 133

(R)-2-((6-(3-am no-3-net hyl pi peri din- |

-yl)-3- ne&lhl/cponge]zpn@g Br@bgvegproduct with a compound of the formula

di hydr opyri m di n-1(2H) -yl) hyl ) - 4-f 1 uor obenzonitrile

; and 6-[ 3- Am no- pi peri din

-yl]-1, 3-bi s-(2-brono-5-f ro-EﬁEﬁyl) 1

H pyri m di ne- 2, 4- di one. | 69. The process of claim 50,

wherein the pyrimdin-di ene N$l sel ected fromthe group

consi sting of: 2-

{6-[ 3(R) - Am no- pi peridin 1-yl]-3-nethyl -2, 4-di oxo- 3, 4-

di hydro-2Hpyrimdin- 1-ylnmethyl } -b enzonitrile; 2-
64 6 [@qqa)mms er- RIP@aing R AvIimigin d@nepﬁylam 63, @tﬁbﬁlbcognmsalg the

USRI sy Y o) -oeneoni 11T 2

I-yI] 2, 4- di oxo- 3, 4- dlhydro 2H pyrim di n-1- yl nmet hyl }
-benzonitrile; 2- {6-]
67 R) - Fdt process péelain 66,1w9¢r}:m5h@ ptié pddigonrsalhip|thobenzgate salt.
3,4-di hydro-2H pyrimdin-1-ylnmethyl } -benzonitrile;
6-[3
64 R) -4 Recdds REElath BEJ Lyérbmkhé By RINRdRAB Fvdelecldd frhithe group

di ne- 2, 4- di one;
cqpawuwmoho pi peridin-1-yl]-1-(2-iodo-benzyl)-1H pyrimd
ine 2,4-dione; 6-[3

Amno pi peridin-I-y }2 2- br ono- 5-f | uor o- benzyl ) -
3 me% W31 Ing s PG - Aéd 30 sér?e‘* d@xpsﬁ 4-dihydro-2H-pyrimidin-1-

T ridin-1-yl]-1-(2-chloro-5-fluoro-benzyl)
y@hmé}? ﬂ-‘fﬂ%byri m di ne- 2, 4-di one; 6-[3
(R Mm&mnmerplphrnmimhj 3 kt}(ylz 20hfliox @34 dihydrioc2iDpRantigin-1-
-3-nmethyl -1 H_ pyrimdine-2,4-dione; 6-[3

ﬂﬁmﬁnﬁhbﬁﬁﬂﬁﬁ%@r|d|n | -yl ]-1- (2- br ono- benzyl ) - 3- et hy -
(o- {306 BTG 3101 Sgned gty ) -
bedlzoxfile, 4- di hydro-2H pyrim din- -ylmethyl } -b
ene of?-l{ é—r[l’a-lA?mmo-pxpendm-l -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)- 1 H-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-yI]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-pyrimidine-
2,4-dione;
6-{3-Amino-piperidin-1-y1]-1-(2-bromo-benzy!)-3-methyl-1 H-pyrimidine-2,4-

dione;
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2- { 6-[ 3 (R-Amno-pip eridin- | -yl] -3

- (2-cyano- benzyl) - 2, 4- di oxo- 3, 4-di hydro-2H pyri m di n-

| -ylnmethyl} -benzonitrile; 134 2-

{6-[3(R) - Am no- pi peridin-|

-yl ]-3-(4-cyano- benzyl) -2, 4-di oxo- 3, 4-di hydr o- 2H
pyrimdin-I-ylmethyl } -benzonitrile;, 2- oo
{6-] g({té)Léaqepmﬁ(;&)F)éammp}r3fmethyl-2,4—dloxo-3,4-d1hydro-2H-pynm1dm—1-
-yl]1-2. 4-di 0x0-3-(4-pyrazol -1-yl -benzyl)- 3, 4-
Y@%bﬂf‘é’%@“ﬁ@ﬁ? ﬁj“ in- 1-ylmethyl} -benzonitrile; 2-

{6-1 %C@-f%ﬂ-ﬁﬁﬁﬁd-;@féb‘aﬁi10y1£-3Mﬁ&thﬁ~2‘}4-ﬂid%°3,3—‘d§1§;dﬂ¥2ﬂ%yrﬁlﬁdin-1-
-yl -benzyl’)- 3, 4-di hydr o-" 2H pyr1 m di n- 1-yl met'hyl }
yibethylpthiehzaritile;6- [ 3 _

O Aon 3 RuprEhRindiof i 23 AR B 2.

Lo Ak fsohikldret hyl | - t hi ophene- 3-carbonitrile; 3-

y%ét?gz %Iﬁk/-i.#ltnoé:’rgi peridin-1-yl]-3-(2-cyano-benzyl)-2, 6-

di ox@- @B~ AirtiyepipeAtinplyi]5-Oi-cyahe penml Y4 iditend i dihydro-2H-
acid nethyl ester; 3- {4-[3
PYRI AR Indsthybl-benzaniulgt | - 3- (2- cyano- benzyl ) - 2, 6- di oxo

-3, 60 IR ARG 915 - S Sy RT3 Aithro-28-
p6rifndif)1- Ametod phaenhitire: 1- yl | - 1, 3- bi s- ( 2- br omo- 5- f | uor

0- benze/l -1 Hpyrimdine- 2, 4-dione. 70. The process
of cRalitm3sAmingramending byl o ti-eHaae-Repsybnd41doxs- &4 -dibydrer 2H-

pg‘a&dﬁﬁﬂﬁ'@fﬂ%{%}éﬁg&%ﬁrﬁ%m& 71. The process of claim

pyr i n-di one conprises a single

st er eqi6@M®iino-pigeridin ACIPOLNH-RmESind 1 091-29/lasthyDFg4-dioxo-3,4-
clains 1-37 for use as a nedicament. 73. Use of a

ddwapo i dyasudindi -snateylhhenzendriiss clains 1-37 in the
f a__med for £reat] o 3. 1
TR bl AR ST e R A Ry

2HOpriigidIR MARsthyI Shebordtriléedi cament for treating type
| or t{yége I'l diabetes. 75. Use of a conpound accordin

Lo adyloReATnGberiting-5i1-2haione- nerasreablylcbenryly3 4-dhydro-2H-
rredi.(gar{erlt hﬂ%ﬁ;} ﬁr eat i ng autoi nune disorders. 135 76.
PSR- 2 EShBou YRR ng to any one of clains 1-37
Int !6%;3%ﬁﬂf@ﬁb%ﬁnﬂf-yl?3-(Q%?fh&@ﬂ&%l)fﬁé-dldx%aiﬁld%}ﬂm-ZH-
condi tion characterized by irnadequate | ynphocyte “or
phemaboi leylinethyd]H thicpbtnerAichibonidrileconcent rat i on.
3-{4-[3-Amino-piperidin-1-y1]-3-(2-cyano-benzyl)-2,6-dioxo-3,6-dihydro-2H-
pyrimidin-1-ylmethyl}-benzoic acid methyl ester;
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-yl]-1-(2,5-di-chloro-benzyl)-3-methyl- 1H-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;




77. Use of a conpound according to any one of clains

1-37 in the manufacture of a nedicanent for treating

H 'V infection. 78. Use of a conpound according to any

one of clains 1-37 in the manufacture of a nedi canment

for treating a condition characterized by

I mmunodefi ci ency synptons. 136
(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)-1H-pyrimidine-2,4-

dione.

69.  The process of claim 50, wherein the pyrimidin-dione is selected from the group

consisting of;

2-{6-[3(R)-Amino-piperidin-1-yl1]-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-y1}-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-y1]-1-(2-bromo-benzyl)- 1 H-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-methyi- 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-yl]-1-(2-chloro-4-fluoro-benzyl)-3-methyl-1H-
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-yl]-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;
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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-y1]-2,4-dioxo-3-(4-pyrazol-1-yl-benzyl)-3,4-
dihydro-2H-pyrimidin-1-ylmethyl} -benzonitrile;
2-{6-[3(R)-Amino-piperidin-1-y1]-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-y1}-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-y1]-1,3-bis-(2-bromo-5-fluoro-benzyl)- 1 H-pyrimidine-
2.4-dione.

70.  The process of claim 50, wherein the pyrimidin-dione is present in a mixture of

stereoisomers.

71. The process of claim 50, wherein the pyrimidin-dione comprises a single stereoisomer.

72. A compound according to any one of claims 1-37 for use as a medicament.

73.  Use of 2 compound according to any one of claims 1-37 in the manufacture of a

medicament for treating cancer.

74.  Use of a compound according to any one of claims 1-37 in the manufacture of a

medicament for treating type I or type II diabetes.

75.  Use of a compound according to any one of claims 1-37 in the manufacture of a

medicament for treating autoimmune disorders.
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76.  Use of a compound according to any one of claims 1-37 in the manufacture of a
medicament for treating a condition characterized by inadequate lymphocyte or

hemapoietic cell activation or concentration.

77.  Use of a compound according to any one of claims 1-37 in the manufacture of a

medicament for treating HIV infection.

78.  Use of a compound according to any one of claims 1-37 in the manufacture of a

medicament for treating a condition characterized by immunodeficiency symptoms.
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