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OF THE | NVENTI ON [0001] The present invention relates to boronic acid
conpounds and their use as inhibitors of post-proline/al anine cleaving

am no-di pepti dases. The invention also relates to nethods of enploying such
i nhi bi t or sW065@1787 wi t h anot her therapeutic agent, toPET/BSH4L)7820
DPP-1V-rel ated di seases, such as Type |l diabetes and di abetic
conplications, hyperglycem a, Syndrone X, hyperinsulinem a, obesity, .

at heroscl erosi s ang.., i | i { annunonodul at ory
di seases and chr o %&iﬁbmmﬁgxégg?dﬁyﬁﬂW| nventi on has
applications in the nedicinal chem cal, pharnmacol ogical, and nedical arts.
BACKGROUND OF THE | NVENTI ON [ 00021 The _f i background commentary is an
aid to in understanding the F%%@hFTM/&#ﬁ%WHP&FnCI usion of this comentary

is not an adm ssion concerning the nature or_ content of the prior art.
[0003] Di BERLE dy Thpiseansiyentioq releiopio bproigacid euppquadpangiiesisise@hat  bel ongs to

a group Of.;. t-nroli j | eq) .am:A0-.di ' 3

catal yooo PEERe ol fedtdlleWpalhp A ABARLE' PRRIARST S (Y ;o1
N-t er m namethededftenmpddyengoiah inhébiors, abanervath anp@ROtErapldicplyg) toltegiimgal r ol e of
DPP- 1V ha bee stablished fully. It is.believed., to play an inportant
role in n%gp'g‘géﬁfqt%]edﬁ??ﬁe&b%‘fﬂ? yp?—‘ii‘?‘?eteéé-’flﬁGﬁs?t&ﬁm@’%ﬂ‘?ﬂ]g ul ceration,

f unct i onahyAySReRS, $y@BRS X, YhypamREhidiRa, oBEsiy 2ihabscld-sRAiniedatast i ng gl ucose

(IFG, and diabetes. In particular, DPIf’-'I V has been inplicated in the
control oflisgfiserc aswelhistvapony igwunomeduistery discasasisnd elapeis i awel

i nsul i not i . ike Lde- p-1 astric

i bi  or VB e RSy OB ol b s lsa b AR AR (o
term nal awimelietuds. [ 0005] In vivo administration of synthetic inhibitors
of DPP-1V prevents N-termnal degradation of GLP-1 and G P, resulting in

hi gher plasna concentrati g%g%é{] e r’rY i eased insulin secretion
and, therefore, inproved @R@ gﬁ)e?g otk ﬁ‘sﬁb’fé 1047297

PCTI US2004/ 037820 herefaore, such inhibitors have been proposed for the

t r eat ment (@02l at iTBndlofngparigseund commmentant n aid g% wndepstading dra RIEseskd by

decr eased;@LieRS tndRiR AREEcHMedtAS Y AP ob EhRLiBN EGrcerning the nature or

content of the prior art.

[0003]  Dipeptidyl peptidase-IV (DPP-IV) is a serine protease that belongs to a group of
post-proline/alanine cleaving amino-dipeptidases. DPP-IV catalyzes the release of an N-

terminal dipeptide only from proteins with N-terminal penultimate proline or alanine.

[0004]  The physiclogical role of DPP-IV has not been established fully. Ii is believed
to play an important role in neuropeptide metabolism, T-cell activation, gastric ulceration,
functional dyspepsia, obesity, appetite regulation, impaired fasting glucose (IFG), and
diabetes. In particular, DPP-IV has been implicated in the control of glucose metabolism
because its substrates include the insulinotropic hormones, glucagon like peptide-1 (GLP-1)
and gastric inhibitory peptide (GIP), which are inactivated by removal of their two N-

terminal amino acids.

[0005]  In vivo administration of synthetic inhibitors of DPP-IV prevents N-terminal
degradation of GLP-1 and GIP, resulting in higher plasma concentrations of these

hormones, increased insulin secretion and, therefore, improved glucose tolerance.



[ 0006] Post-proline/alanine cl eaving am no-di pepti dases have been

di scovered, including DPP7, DPPS, DPP9, and fibroblast activation protein
(FAP), that have the substrate- and inhibitor-specificity of DPP-1V. Thus,
inhibitors of this sort may affect nultiple nenbers of the enzynme group.
The preci swOoptogs#i40190gi cal rol e of each of these post - pr@lisiersabmsed ne

cl eaving enzynes is not well defined. Consequently, inhibiting each of them

separatel y, subset .qf. them -or all o tpje t the. sane ti | d have
ncer ¢ ai i ISEp% SROUHLOURR bgoropBbish e beamet{ S RapETs MBERRTE s

char act er d;giRfesby digaskd m&a@tehhmg,r @cRakbddBicRsd Blerdnds bt din rafedaicat el y hi gh
serum | evel s of cholesterol and tri glycerides, small LDL particles, and | ow
| evel s of HDL cholesterol. The results of recent clinical trials reveal
benefi ci fec f o - ri-ng.. i i ic and

nondi abeﬂmc) E{'Jat i %%Stt'g’f(ﬂ]tn%/gfé}@% %%%ﬁ#% %g%?ﬁhdéé% gé%%{ l?ag’)r%ﬁ%sﬁésc%geﬁg#’r eat nent of

di abeti c slylsling DT RPPST WPPINeddibieblask adtepisdnveoteing AN Nhat Gfive tHe abet i ¢

dyslipidem a was advocated hy.the_Natjonal ol.esterol Education Program s
Adul t Tr eg‘bﬁtéarﬁ?' ap‘éﬁéob“l"?ﬂ?ec{%@ﬁﬂgﬁjgﬁé i f@‘“’l’ gf’éblm? his sophry alfedtact or for

t he devel t B, BNTHA osi s,
hypert ens@gfr?%g:nnée%? abet%sgzﬁggﬁ?gi ggﬁ‘é%ﬁ?ﬁ%ﬁ%@ Sg’g’ﬁﬁﬂ%}ﬁ@q%‘ﬁ%r eby al so
t hese di spaspwlingalamios desiimgpenzimeighoiuvell definetht Consequedtg timtiililing ethwbr | d.

Except for exercise, die d food restri.cti on no convincin ar macol ogi cal
treat rrenttﬁ‘?lgrsepafaé%ﬁ’cq WBS%B%G%?@%I“@%?E?VM q%dw%"\é‘é E?)‘fed%F rrently
exi st. Howg¥elogicdl&fde@s)its indirect but inportant effect as a risk factor

in nortal and conmon diseases it will be inportant to find treatnent for
obesity or appetite regulation. Even mld obesity increases the risk for

remature t h, nel : i ; J: r
8i sease a[r?gﬁ)ﬁcer P%bﬁ@f%i}gd%%ﬁﬁgéaﬁg%?eﬁ%d %@%&lﬁ%ﬁéﬂ? P@géﬂ?g%f%ﬁgv’vehﬂ erm world
t he pr evamedsrgelyfhighzesint lgvélaef cholvstermd smtitriglygerides.carllihDL partitles, pablowf ew

consequerlEegs ohgR g SheRiitE s ERe o S B T BoPGR FREL a1
bri or It y. cHAIMYGLIHAE TR0yAETLERABANORERR: pLRARIBuALupOERE Merdhsatdl | ety of

techni ques are available to effect initial. vveéjght_ oss. Unfortunately,
initial weEnRRss pieatmsntoddiaheticohslipidemian dhispeed for ingwisive trefmgetof t he probl em
is that ﬂﬁl%ng LSS, . i ' | <effective
nmeans to esta ??gﬁ)ﬁiegﬁ%?}or s3@%%%#é%§ﬁpggge#%@%dg\éﬁﬂaﬁg§r o%ﬁgfl enge in the
t r eat ment Addlt Dizeisicht/Panoldidly .

[0008] Obesity is a well-known risk factor for the development of many very common
diseases such as atherosclerosis, hypertension and diabetes. The incidence of obese people
and thereby also these diseases iIs increasing throughout the entire industrialized worid.
Except for exercise, diet and food restriction no convincing pharmacological treatment for -
reducing body weight effectively and acceptably currently exist. However, due to its
indirect but important effect as a risk factor in mortal and common diseases it will be
important to find treatment for obesity or appetite regulation. Even mild obesity increases
the risk for premature death, diabetes, hypertension, atherosclerosis, gallbladder disease and
certain types of cancer. In the industrialized western world the prevalence of obesity has
increased significantly in the past few decades. Because of the high prevalence of obesity
and its health consequences, its prevention and treatment should be a high public health

priority.



100101 Accordingly, a need exists for conpounds that are useful for
inhibiting DPP-1V w thout suppressing the i mmune system [00111 Several
conpounds have been shown to inhibit DPP-1V, but all of these have
limtations in relation to the potency, stability, selectivity, toxicity,
and/ or phworxgae®pnam c properties. Such conpounds hawETAsam4Mssed osed, for
exanple, in WO 98119998, WO 00/ 34241, U.S. patent No. 6 124,305 (Novartis

AG, and 9/ 38501 Trustees of . Tufts Universi MVARY, OF THE

| NVENTI N Y’\?’6‘3121 %Wéseﬁg%gﬂémy o ﬁ%@ﬂtﬁ“%ﬁrﬁm?%l&é"ﬁ% W"‘ﬁ ggtlpésrs that are
ef f ecti veuh@rihi£a P& iiRi€lal &&glﬁu&gsmﬁatMaﬁnrﬁmm&@eﬁ@@gﬂaﬁtﬁﬂhc&rm@gfd@érﬁ #ed by

i nhi bition of More particularly, the invention rel ates to boronic

aci d- cont thitrmesgobese W@V@W@Eu?élﬁdegamhﬁhﬁlr Weight aAn offestivhmeansita kitiilish DPP- | v, and
to met hod or makin uch Qu ln. h n tion provides
phar maceu élsus%wsg}jﬁo%sﬁ% ﬁ’fgﬁ% %glﬁeng%bnar}ggtr%&%elgfotf %S't?'x({fiéﬁ‘t ion, and

conbi nat i ons thereof including one or nore other types of antidi abeti C

agents; nethods for inhibiting DPP-1V conprising ad m sterl ng to a patient |
in need ofch f‘P‘é’é‘le@MiaI&?Edﬁﬁétﬁgﬁféﬂf‘]ﬁ’[%‘é{}dﬁ@ﬂéﬁrﬁéléﬁffp Féof; and

conpounds,fQ¥us thcal, and their use |n a process for the
preparation gf H%?) %tament q?‘grsgtreatl ng a condition that are regulated or

nor mal i zed vi a i nhi b| ti on of DPP-I V BRI EF DESCRI PTI C]\l OF THE DRAW NG 100131

FIG | t he endence o erce ndc clic

i soneric ﬁm%]rl %&8?25‘?”’?%“ RRYS g gPﬁP ‘r‘?ﬂ%ﬁquﬁf&] Eﬁﬁ"f FH@‘% nvent i on.
3 WO 2005u:0#atid9y 1nRélIh:§iﬁ3QﬁélﬁcQ§ﬁ§2@abllQ§TsélebﬁEﬁyD5ﬁﬁRyFEEHQN OF THE | NVENTI ON
(0014] The present invention provides conpounds of formula 1. A OR. R44 R3

Qi B- ORZPHRENgEORYNARIG prppawtias. fRugh pompepnds hye GeRnrflisciased, dovaremploeingVO
di ast er eojpRIRE SOR) UL 5 PiflnRRE S, A BRRCIBEEHE) Galiwo 9985 abl e sal ts

t her eof ,

(Trustees of Tufts University).

SUMMARY OF THE INVENTION

[0012]  The present invention provides DPP-IV inhibitors that are effective in treating
conditions that may be regulated or normalized by inhibition of DPP-IV. More particularly,
the invention relates to boronic acid-containing heterocycles and their derivatives that
inhibit DPP-1V, and to methods for making such compounds. In addition, the invention
provides pharmaceutical compositions comprising compounds of the invention, and
combinations thereof including one or more other types of antidiabetic agents; methods for
inhibiting DPP-IV comprising administering to a patient in need of such treatment a
therapeutically effective amount thereof; and compounds for use as a pharmaceutical, and
their use in a process for the preparation of a medicament for treating a condition that are

regulated or normalized via inhibition of DPP-IV.

BRIEF DESCRIPTION OF THE DRAWING

[0013] FIG. 1 shows the pH dependence of the percentage of linear and cyclic isomeric

forms present in aqueous solution of a compound of the invention.



nislto3; Xis CH2; S; 0; CF2 or C(CH3)2; Z is H, hal ogen; hydroxyl;

(Cl4al koxy; (G _E2)al kyl; (C3_12)cycl oal kyl; phenyl; or heteroaryl; where
t he phenyl and heteroaryl groups are optionally nono- or independently
plurisubstituted with R7; optionally, X together with an adjacent ring

car bon andwd foosiearm7f used cycl opropyl; and optional | y,p@meszeds/osises bonds in
the ring containing X is a double bond; RI and R2 independently or together
are hydrogen; a boronic acid protecting group; or a group capable of being
hydrol yzed to a hydr SETAH R PESCRIRTA H&ﬁgpf%ﬂﬁi’ﬁblﬂggﬁ physi ol ogi cal pH
or in biological fluids; CR R' maybe present or absent, wherein if CRR' is
present, WABH R ThepresepBinvemtionmepvides cempousds effosaulafom (aa), (bb) or (cc):
(aa) R, W, R3 and RQ are hydrogen; and R5 is a) hydrogen; b)

(Ck_12)al kyl; (C2.12)al kenyl; (C2.,2)alkynyl; (Cl-12) cycloal kyl; or
(C3.,2)cycl oal kenyl ; where the al kyl, alkemyl al kynyl, cycl oal kyl and
cycl oal kenyl groups are optionally nogo- |Qdependently pl uri substituted
with R6, and where the alkyl, ny , a kynyl portions include linear or
branched chains and may incl ionéy 4 WO 20051047297

-PCT[ US20041037820 R6 is (C1- 6)%. ;o (¢ 3alkozy, cycl oal kyl ; car boxy;
acet am do; cyano; nitro; hal ogen; R'hyﬂro -xhydroxy(O _6)al kyl ;

hydr oxynet hyl ; trifluoromethyl; trifluokonethoxy; sulfanmoyl; sulfonam do;
car banoyl ; aryl; heteroaryl; where t he aryl and heteroaryl groups are
optional Iy mono- or independently plurisubstituted wth R7; amno, where
the am noingladinp ail Enz@xﬂbin@ﬂ@?dlhsyerﬂﬂiﬁmnerﬂl’sollvﬂdﬁﬂ?&@&ﬂhﬁd/phaﬂhtﬁehﬁd&ﬂ?t| tuted with
R8; -SORB; -S02R5; -CORs; -CQ2R8, -CONHR8; -CON(R5) 2; -OR5; or --S-R8; R7
i s hal ogeff?cel(t@ %&eﬁﬂf Wf(etﬁml o) al koxy; (Cylo)allrylam no; (C-1c)

di al kyl am no; ]p§q4y§, benzyl oxy; hydroxyl (C1. 6) al kyl; hydroxynethyl; nitro;

X1s CHgy; §; O; CF; or C(CHs)z;

Z is H; halogen; hydroxyl; (Cig)alkoxy; (C,.i2)alkyl; (Cs.i2)cycloalkyl; phenyl; or
heteroaryl; where the phenyl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R”;

optionally, X together with an adjacent ring carbon and Z form a fused cyclopropyt;
and

optionally, one of the bonds in the ring containing X is a double bond;

R! and R? independently or together are hydrogen; a boronic acid protecting group;
or a group capable of being hydrolyzed to a hydroxyi group in an aqueous solution at
physiological pH or in biological fluids; |

CR'R™ may be present or absent, wherein if CR'R is present, then R}, R", R?, R* and
R? are selected from (aa), (bb) or (cc):

(aa) R RU R?and R* are hydrogen: and
R*is

a) hydrogen;

b) (Ci-2)alkyl; (Caaz)alkenyl; (Coaz)alkynyl; (Csa2)
cycloalkyl; or (Cs.y2)eycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkenyl groups are optionally mono- or independently plurisubstituted with R®, and
where the alkyl, alkenyl, alkynyl portions include linear or branched chains and may include

cyclic portions;



trifluoronmethyl; trifluoronethoxy; trifluoronmethylthio; N hydroxyimno;
cyano; carboxy; acetando; hydroxy; sul fanoyl; sul fonam de; or carbanoyl; R8
is (C.i)alkyl; (C2-10)al kenyl; (C2_10)al kynyl; (C3. 10)cycl oal kyl ;
(Cs-10)cyel oal kenyl ; benzyl; phenethyl; aryl; or heteroaryl; where the

al kyl, al wWerapbsi4gddRynyl , cycl oal kyl, cycl oal kenyl gr oS /as2ecs@piseonal |y
nono- or independently plurisubstituted wwth aryl or heteroaryl where the
aryl and heteroaryl groups arg optionall nono- or independently
plurlsubstltuted with R7; anB @ éﬂkwé«émymﬁéﬁdﬂﬁEF@Wb&? WPX¥roups  are

optionall i pendent (Hgfé JUTB&[J’ .e) aryl
oBt I onal I% used ?zgm ﬂﬂ%a 1C ﬁcﬁﬁ &b’uﬁj‘ﬁ ZH%ﬁdh opti o%al I § fused to
a (C3-10) trgﬁubmaieﬂyfl tnﬂlﬁmomeﬂlh:@ amlfdmmm]fmtaﬂndmmydbmgoﬂuml aeteroapd;i onal | y

- bst i t ut ed R7; i ndanyl.; . . .
12005, o bR A e for! s art il bond or gepER PP iFissbstigied 2 5. 1)
or [3.1. 1kith Ré,ya@ﬂm@ vﬁﬁfehﬁ@Mﬁinb%rd@n@émonhmlnaﬁd rwlr(d endently

pentyl bi cycl o[ 2 ] oct - 1Sy1%” m ne, he, i nda g

e % 0 {Brshynisn ity SOR CRERR: -HORCHR", -GANTIRS £y [oRY on)
bi cycl ICc C ? Bocyclic noieties are optionally nono- or independently
plurisubstituted with hydroxy, (d-s)alkyl, (G .B)al koxy, (C

1. 8) al kanoyl oxy, or RIORILON- Ebs(ﬂalogwhéﬁemﬁﬂc}ﬂir(dfl Ry e(C nddpdmdinot | v

(d - g)alk henyl , re t roups. are optionally
nmono- e/clrld@ é‘ﬂ? bﬁF@ﬁ bft‘]ﬁg?’% EY%BXXA&FH)M'%QW%W“ t%y]( 81%) al koxy,

hal ogen, &fﬂubfoﬂekﬂw rtm&tr@mbmmgr nﬁ%o%}ﬁaﬂlu@ua %ﬁ§d¥@iy1ﬁfn% &faBo; @ﬁo%%' ene;

R 1(CHZ) P where R" is 2-oxopyrrolidinyl: koxy; phenyl enoxy

(d _8) cycistrgs; hyfrgxg sgqumﬁwlfp@n@é@,megrbm@ylm et y: pyridinyl: naphthyl:
cycl ohexenyl ; or adamantyl; 0 6)alkoxy,
phenyl, pyridinyl, and naph hyl(eb}'ogﬁ(ﬁg. @?éﬂﬁ)%%{ ‘n%]kr%ﬂqc

I ndependep)dyyloalkyl; (s.4)obdmiiedelnbénzyt pharathst; land;t(ﬁdhewdafylﬁm&xe thheﬂ@l t he
phenoxy g tional | nQ: o |nde endent 047297

T UssooaR B babar SRLL cHrBdkea] fopks At SRRy moee A HORBROl hal ogen;
and wher e Ihﬁﬁlbﬁﬁ?tut%d%m@kﬂ%@hét&om‘}ﬁfvﬁ&éﬂf@drﬁ aﬂ@h@tkﬂbaiy@gﬁﬁf:d -&eaff ohalRPNo- or
|ndependently plurisubstituted with (G _s)alkyl; and o0 3;"Rl2 is
hal ogen; mehd-lonidepradensly: pleysahsituted with R';(and “él)eea the pryl qmil heter@;rﬂlglwpy

cycl oal ky (Cl.6)al kyl ; hydroxynet hyl ;
trifluor o%%lt ﬁ@g(ngﬂﬁsélﬁfﬁa%o@%pé t&aﬁ?ﬁ“ﬁlﬁﬁmﬁ#g}r@gdo al kyl suf onyl ;

phenyl sul fonyl ; aryl; c) aryl ophonally fused to a (Cs.jg)cycloalkyl; or heteroaryl

('D

optionally fused to a (Cz.ig)cycloalkyl; where the aryl and heteroaryl groups are optionally
mono- or independently plurisubstituted with R":

d) indanyl; 1,2,3,4-tetrahydronaphthyl; (CH,)adamantyl in
which j is 0-3; or 2 [2.2.1] or [3.1.1] bieyclic carbocyclic moiety, including (4-
pentylbicyclo{2.2.2Joct-1-yl}amine; where the indanyl, 1,2,3,4-tetrahydronaphthyl, (CHy);
adamantyl, and [2.2.1] or [3.1.1] bicyclic carbocyclic moieties are optionally mono- or
independently plurisubstituted with hydroxy, (Ci.s)alkyl, (C,.g)alkoxy, (C,)alkanoyloxy, or
R’R®N-CO-O-, where R’ and R'® are independently (C))alkyl, or phenyl, where the alkyl
and pheny! groups are optionally mono- or independently plurisubstituted with {C;s)alkyl,
{C,.g)alkoxy, halogen, or trifluoromethyl, or R® and R together are (C;.¢)alkylene;

e) R l(CI—I;;)},- where R" is 2-oxopyrrolidinyl; (Cy_g)alkoxy;
phenyl; phenoxy; (Cg)eycloalkyl; [3.3.3] bicyelic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (Cy.s)alkoxy, phenyl, pyridinyl,
and naphthyl groups are optionally mono- or independently di- or independently

trisubstituted with R'%; where the phenoxy group is optionally mono- or independently



het eroaryl; where the aryl and heteroaryl groups are optionally nono- or
i ndependently plurisubstituted with R7; f) (R13)2CH(CH2)g-, where R13 is
phenyl; in which the phenyl groups are independently optionally nono- or
i ndependently disubstituted with R2; and gqis @o03; g) a group of the
formul a: WOQ0REZRY7where R4 and R15 are independent | yeayuRzolg®sis2o

(A _s)alkyl; (G -6)al kyl carbonyl; (C3- 12)cyel oal kyl ring;

(C3.12) cycl oal kenyl ri ng) benzyl ; benzqyl; pyridine; ri m dine; phenyl;
pheny! ani figibetiuisggii (Capriys (F tFadrH XY, ‘Hrhabﬁé‘hfpémhf:@ﬁl}ﬁfl 3.3 Hdiwckne cycl oal kyl

bensyl + HaR RS el b o A, P A E RS,

al kyl sul faowy is Oamd, phenyl sul fonyl groups are optl onal | y mono- or

i ndependent |y di-substituted WI'[ R12 R14 .and R15 toget he rma
(C3-12) cycl oal kyl ring: and F it 0538 U?IP}HBH'I Bl”éf?fk? BYro; ﬁiés?aﬁ}?yaﬂpa R17
R O- (CHz3g k&@ewﬁi@ moﬁe}%cam&amnmdﬁﬁﬁagmf )mﬂyﬂj;&g@ﬂqetﬁﬁl _s)al kyl;
(Cl.6)al kyl car bonyl ; (C 6) al kyl am nocar bony benzy benzoyl ;

pyri di ne; rigypiopetions; sulfaen Garbapwefhwl&m&nmmﬂmhyﬁonylapwwqurwhml, or
Phonyl am Hakyl S8 49 BEREL o BRERY oy opial P itfc, SMEAFLAEASy Pheny!
opt i onal Iplummbmtumﬂwnhdépendently di - substl tuted vvlth R12 or R16 and R’
together forma C312cc|o an MO, 20051047297
PCT U52004107820( i) a) g)r/c')up o@{ )@d&gﬁhul“&m(%ﬁph%’iw ighciho phenyl R1g
wher e R18g gy ﬂ-ﬁdﬁi’eﬁdénﬂ? %?@&ﬁﬁ? tloYo ot i RGEMentl FHis@stuled with R'%; and g is
(CL.6)al kall car bonyl _

g} a group of the formula:
R‘IS

N
R4 N(CH)—5

where R'* and R" are independently hydrogen; (C, g)alkyl; (Cy.g)alkylcarbonyl; (Cs.
12)eycloalkyl ring; (Cs.ip)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsuifonyl; where the cycloalkyl ring 1s
optionally substituted with hydroxy(C,.s)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, atkylsulfonyl, and phenylsulfonyl groups are
optionaily mono- or independently di-substituted with R'Y; or R and R" together form a
(Cs.12)cycloalkyl ring; and r is 2 to 6;

' h) a group of the formula;

R1?

!
R16" ““‘(f:H%gIe

where R'® and R" are each independently hydrogen; (C.s)alkyl; (C,.g)alkylearbonyl; di-(Cy.
¢)alkylaminocarbonyl; benzyl; benzoyl; pyndine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl
groups are optionally mono- or independently di-substituted with R'%; or R'® and R"?
together form a (C;.12)cycloalkyl ring; and s is 1 o 6;



6) al kyl ami nocar bonyl ; benzyl; benzot hi azol e; benzoyl; pyridine; pyrimdine;
phenyl ; phenyl at ni nocar bonyl ; al kyl sul fonyl, or phenyl sul fonyl; where the
benzyl, benzoyl, benzothiazole, pyridine, pyrimdine, phenyl,
phenyl am nocar bonyl , al kyl sul fonyl, and phenyl sul fonyl groups are

opti onal | yWaOiep/04g297 | ndependent |y di -substituted with RLI/US304RIZE20 and R 9
together forma (C3-12)cycloal kyl ring; each t is independently O to 6; and

uis 0to 3; j) a group of t] efor enyl -CH2-C(CH3) 2-), where the
phenyl group is optionally nBrfof®8° tﬁ%@ﬁéﬁlﬁent ly plurisubstituted with R12;
k) a group of the formula: j <N Rx (CHz)s & (e 1-3 RYCN (CHz)t or R20-or
Ry/? u RJ~~" u 00 where R20 i s hydr )al kyl ; (Cl4al kyl car bonyl ;

- (C1-6) al kyl am nocar bonyl ; ng:S g) cI al kyI carbonyl ; benzyl: benzoyl ;
(Cl 6) al kyl oxycar bonyl ; arl k Me L ' pyridine; pyri m di ne; phenyl;
phenyl substituted thi azol e ri n yI am nocar bonyl ; al kyl sul fonyl; or
phenyl sul fonyl where the benzy benzoyl pyridine, pyrimdine, phenyl,

pheny | am eeagRon by oLl S O el SIS ﬁabfﬁ e optionally
(d.s) a' @ilkylﬁrﬁ%oéa?ﬂor@y%kw l¥hzothiBANZ YnzoPheNidine; ﬂhﬁeh sz| and

phenyl, groups are optional }/f nono- or i ndep endent subs ituted on the

ring wt FPhrodamipgcarbanykpdeipifopyl; o Ph@[%ﬁgbfﬁnyl(‘@lerg)f@lbﬁwl bemayt) al koxy,

N araf ky TRy ANE gy fs BN, B o R T R BB At 700 < 16

to 6; t iphefiylsufofiyl @m:bsmre @tlﬁnalky 18100 DT m)ielmngarﬂwh-aihsnﬂu&dfmthﬁﬂzmr R'TH2) t
R'-O (CH

the benzy PR alogHBeym oG dRioa hirlt [y ishendZa ) e Sabuiilo " "

di -substituted on the r| ng \I_ﬁg)fa@ro%%%ftkﬁ%ﬁhﬂal s independently O to 6; and u
is 0to 3; (bb) R, and R5 are |nde5)endently hydr ogen; al kyl ;

al kenyl ; al kynyl ; cycl oaI kyl ; (hpayidalilkG(GlAyD: bi cycl oal kyl ; tricycl oal kyl ;
al kyl cycl gal Kyl phenyl! group is optionaltly mono- or independently plurisubstituted with R'%;

k) a group of the formula:

20
R ol R (chp— Ry (CHz)t—é
Ry/ )u

Ry u Rzu

3

where R? is hydrogeﬁ; (Cy.9)alkyl; {C) galkylcarbonyl; di-(Ci.¢)atkylaminocarbonyl; (Cs.
g)cycloalkylcarbonyl; benzyl; benzoyl; (Cy.¢)alkyloxycarbonyl; arlkyloxycarbonyl, pyridine;
pyrimidine; phenyl; phenyl substituted thiazole ring; phenylaminocarbonyl; alkylsulfonyl;
or phenylsulfonyl; where the Benzyl, benzoyl, pyridine, pyrimidine, phenyl,
phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are optionally mono- or
independently di-substituted with R'%; R, is hydrogen; (Cy.g)alkyl; (Cs.12) cycloalkyl;
benzyl; phenyl; where the benzyl and phenyl, groups are optionally mono- or independently
di-substituted on the ring with R"; R, is absent or is halogen, (Ci.g)alkyl, (C,.g)alkoxy,

O-alkylcarboxylate, O-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylcarboxamido; or
phenyl;



hydr oxyal kyl ; hydroxyal kyl cycl oal kyl ; hydroxycycl oal kyl ;

hydr oxybi cycl oal kyl ;  hydroxytricycl oal kyl ; bicycl oal kyl al kyl ;

al kyl bi cycl oal kyl ; al kyl t hi oal kyl; aryl al kylthioal kyl; cycl oal kenyl; aryl,
aral kyl ; heteroaryl; heteroarylal kyl; cycl oheteroal kyl or

cycl ohet erWQRFEIRY| ; all optionally nobno- or independElvlisg004/037820
plurisubstituted with hal ogen, alkyl, polyhal oal kyl, al koxy, hal oal koxy,

pol yhal oal k al ox.carbon |, aIkenyI al kynyl , cycl oal kyl,
cycl oal kyi 4l ’:i?@/ﬁ “f)é P gat %fﬂ3 “het er oaryl anvno, aryl ani no,

cycl ohet er oal kyl , cycl ohet er pad dehpbikd forM@r Oxy, hydroxyal kyl, nitro,
cyano, am no, subst ituted am no, al kylam no, dialkylam no, th| ol ,

al l cylthio, alkylcarbonyl, acyl, alkgxyc cbgﬁ-y-é, am nocar bonyl ,
al kynyl am no- car bonyl, al kyI am nocar ponyl , al kenyl am nocar bonyl ,
al kyl car bonyl oxy, al kyl carbonyl am no | car bonyl am no,

al kyl sul fonyl am no, al kyl am ﬁﬁeaﬂiﬁhyd no, al koxycar bonyl am no,

al kyl sul fonyl, _ aniinosul finyl, am nosul fonyl, alkylsulfinyl, sulfonam do or
sul fonyl ; wlmareR?' % bﬂb@gwr(ﬁms)atkyﬂ?fbemyl Rt phayl; mwﬁlm@éhﬂmnzymn&pmybr R4, and

t he atons t are_ attached for 4to ¢ cyclic,

pol ycycl |%.°'fﬁsaﬁ ?pgl %11}'1:1%?13:0 of Waepeg%ﬁg %Bﬁﬁ‘ erﬁlloﬁ’d n %Wghﬁel’ 8‘%%&1150%

sel ect ed mﬂ@mldﬁmlpot&e a‘;i@u%l)ﬁ@, and incl udes si ngI e rings, fused bicyclic
and tricyclic rings, ptional |y nono- or independently

pl uri subst i tut ed wit aRyROfR Bgmgk%@grr@é@em@}twmwge@ajkyl @erl:ml and RS

t th 3

[ (rzggpeﬁ(rjeEf hydr o%ﬁz@c[? %‘} ’rgl(lgﬂ?(g)g(ye @ﬁ??ﬂyﬁéﬁw @kyﬁ;ﬁ;

cyc: oal kyhydrdxahlbyl h:alromlkykl:fbbalkyluhﬂUOWdﬁalkﬁyhydm@iyﬁchibﬂmlrli( fyCl oal kenyl ;
aryl; ar o a 0 roa ;

cy%:ll obet e d ﬁgq%cgrp @Fyl gf%?%@'&%%ﬁygwlﬁ‘édogi@yzﬁﬁhcﬁ'ﬁ?’?am noy

al koxycarabgalauewmamﬂ, cy&[dﬂﬂ@ﬁylpﬁybmﬂd}& almefuarylﬂielmwylamba @¥dIoheteroalkyl
aryl oxycar bonyl ; or_al kyl am nocar bonyl am no; or 8 WO 2005/ 047297

PCT/ USZOOQI/CG@?@Z%F%]M&'&W@I akbaptionglhy Wevowwetﬁwer&lmﬁn%sw%w@ hey are
at tached {0 &gy, @1@%&&(&? Eﬂ‘(Qxyf haxaa;ﬁ&w 9512&1&1&%%1% Rgérbénﬁ Qauéen

het er oat ons "sel ect toget er W th
t he at orrsalkwlyimmdmlkﬁs;mb}a&yhﬂ@é@hb'dyo‘fwnikml,dletbmaryia@mmemmm

Tyl herer bl S S A D h gt B et o] o1 ( o0)
R and R3susstiuiby shgeilkylanthoRlilpidmib, ﬂmgembﬁmd alkiglcarbén$lOacyl,
alkoxycarbonyl, aminocarbonyl, alkynylamino-carbonyl, alkylaminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyloxy, alkylearbonylamino, arylcarbonylamino,
alkylsulfonylamino, alkylaminocarbonyl-aminoe, alkoxycarbonylamino, alkylsulfonyl,
aminosulfinyl, aminosulfonyl, alkylsulfinyl, sulfonamido or sulfonyl; or
R together with R® or R*, or R" together with R* or R?, and the atoms
to which they are attached form 2 4 to 8 membered cyclic, polycyclic or heterocyclic ring
system containing 1 to 3 heteroatoms selected from N, O, S, SO or SO5; and includes single
rings, fused bicyelic and tricyclic rings, which are optionally mono- or independently
plurisubstituted with any of the groups set forth in (aa); or
R* and R together form -(CRZR?),,- where m is 2 to 6, and R?? and
R* are independently hydrogen; hydroxyl; alkoxy; alkyl; alkenyl; alkynyl; cycloalkyl; halo;
amino; substituted amino; cycloalkylalkyl; cycldalkenyl; aryl; arylalkyl; heteroaryl,
heteroarylalkyl; cycloheteroatkyl; cycloheteroalkylalkyl; alkylcarbonylamino;
arylcarbonylamino; alkoxycarbonyl-amino; aryloxycarbonyl-amino; alkoxycarbonyl;

aryloxycarbonyl; or alkylaminocarbonylamino; or



menbered cyclic, polycyclic or heterocyclic ring systemcontaining 1 to 3
heteroatons selected fromN, 0, S, SO and S02, and includes single rings,
fused bicyclic and tricyclic rings, which are optionally nono- or

i ndependently plurisubstituted with any of the groups set forth in (aa) or
(bb) and R¥FO2805447290f the groups in (aa) or (bb); and IHCTAR284/08B2BbLSENT
then R3, R4 and RS are selected from(dd), (ee) or (ff): (dd) R3 and R4 are

hydrogen; and R5 is a) E}ydro& I‘OVI ded that RS is not hydrogen when n is
1, X is CH2, and Z is (‘@éB fhihe atopeso which they 343 attaglesd Tamm afkyny| ;

(03.12) ﬁmhaﬁﬁéfé’d mngocfonéaﬁ}ﬁn%lgkow BfQ?cJ KM batotl @élsctémoxﬁh\hd 8, %k&“y'

al kynyl, cycloal kyl and cycl oal kenyl groups are optional 'y nbno-
independ Lyrplurisubstituted with R6, and where the alkyl, aIkenyI

ol kymyl portons, el el LRSSk ANERat, CIAL Rep S0 Bl lE, sVl 1o
cyano; ni ﬁormneﬂ@elr@g%oh&ysﬂﬁmwmngwnhfraﬁﬂ(efaycﬁhaleﬂéwlkyl ﬂmgdiéﬁawﬂ@tﬁay ki

trifl uoronet hyI trifluoronethoxy; sulf sul f onam car banoyl ; aryl;
het er oar yAtyl, hitprepw! etbtoZ membared W@F’é‘kﬁb‘i‘%ﬁ K‘@‘fdéb?}@ma% optional |y nono- or

i ndependently pluri subsgd ZUtR \ﬁztdp”l[? aﬂ&R"Wf{et#HﬁﬂzﬂT@g%.@uD IS

optionally nono- or ind ndently pl stl tuted w - SO2Rs;
- CORs; - GO2RBgred @@H@Blycyﬂ@d(r ﬂiEt)eroZycthR@ sysjcm corBaiRiBg IR 3i®tekrakcmysen

) b S50 )k S R L AT bl Bt

trifluor qa@smhmh Eﬂebﬁ:hbﬁh’ll?Hiﬁinbomnddpémcfehﬂ?ﬁmﬂﬁlﬂaﬁﬂutehlvﬁth Ay by the @Xtips1 No;

cyano; carbox acet ani do; hydroxy; sul fanoyl; sul fonanido; or carbanmoyl; 9
VD 200510370t iper) e1dbband037820 Rs is (CL. 30) al kyl : (cz 10) al kenyl ;

(C2.10) al kynyl ; (C3 1lo) cycl ais'“t"f&%"%ﬁgﬁly%%h@ lg; benzyl; phenethyl;
yny

aryl; or heteroar ,; wher e t enyl , cycl oaI kyl ,
cycl oal kenyl gf6B 1saabselﬁghemlhall"~’f'yndrﬁ?we sdectédiiiep&defee) o (bl ur i subst i t ut ed

with aryl or heter ?&{)yl rRNeI R L eﬁy(%gen; and heteroaryl groups are optionally
R’is

a) hydrogen, provided that R’ is not hydrogen when nis 1, X
is CH,, and Z is H; '

b) (Ciaz)alkyl; (Ca.in)alkenyl; (Caan)alkynyl; (Cs.i2)
cycloalkyl; or (Cs.z)eycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkeny! groups are optionally mono- or independently plurisubstituted with R®, and
where the alkyl, alkenyl, alkynyl portions include linear or branched chains and may include
cyclic portions;

Réis (Ci.g)alkyl; (Cyg)alkoxy; cycloalkyl; carboxy;
acetamido; cyano; nitro; halogen; hydroxy; hydroxy(C,.¢)alkyl; hydroxymethyl;
triflucromethyl; trifluoromethoxy; sulfamoyl; sulfonamido; carbamoyl; aryl; heteroaryl;
where the aryl and heteroaryl groups are optionally mono- or independently plurisubstituted
with R”; amino, where the amino group is optionally mono- or independently

plurisubstituted with R%; -SOR?; -SO,R?; -COR?; -CO,RY, -CONHR?; -CONR®) »; -OR; or
—S-R%;

R'is halogen; (C).ig)alkyl; (Ciao)alkoxy; (Ciog)alkylamino;
(C).10) dialkylamino; benzyl; benzyloxy; hydroxyl(Ci.s)alkyl; hydroxymethyl; nitro;
trifluoromethyl; trifluoromethoxy; trifluoromethyithio; N-hydroxyimino; cyano; carboxy;

acetamido; hydroxy; sulfamoyl; sulfonamido; or carbamoyl;



nono- or independently plurisubstituted with R7; and where the aryl and

het eroaryl groups are optionally nono- or independently plurisubstituted
with R7; c¢) aryl optionally fused to a (C3.10)cycl oal kyl; or heteroaryl
optionally fused to a (C3.10)cycl oal kyl; where the aryl and heteroaryl
groups ar eWw§RD@HAY nono- or independently plurisubsedwuszed/oafseh R7; d)
I ndanyl ; 1,2, 3, 4-tetrahydronapht hyl; (CH2)l adamantyl in which j is 0-3; or

2.2.1 3.1.1] bi [ b cl ety I d 4-
Dentyibicyel of . 2. 21 oot 1oyl flihem it G- ke mation 9 &
1,2,3,4- tﬁ}c”yélhédﬁfrloG%HQEWdalkeﬁﬁl'Béréyl Rk myl cﬁrﬁ@t&o%%n HhQ€ edudy, 1 |

blcycllc carbocyclic noieties are OE I ona nono- |ndependent y

pl uri substlkenyl,atkynyl pycknpdiyb eycloglicmy graunxsﬁre omt(gpali},g EIIORQ»O}’ mckemmdgx)tw kanoyl oxy,

wner o tnehargyrtoe ROy ABte i ke il ARRRRRC A bheda P piitranBont 1y

pluri Subsmbhmtc@dlddpénhsr(t@ plﬁis&bk&tbted witER san dl\nﬂﬁm/the hgl agakier@iryl groups
trifluoronet hty or RO and, R10 toget her ar C% 6) al kyl ene; e) R11(CH2), -
wher e R11%TF§PBRrgliy pippe d%f.ﬂéﬂ%%dembcplu “QF*HB‘WW fhenyl ; phenoxy,

(Cl.a)cycl oal kyl; [3.3. 3] b| ﬁ)yﬁljlyl G%tﬁ)ﬁélgfl% &ftb%(ﬂ?lo@ Tllgy]r eg%f papht hyl ;

cycl ohexenyl ; or adamanty XOpyrro oxy,
phenyl , thiOdﬁlhyﬁl’,Sed talacdcsmapmlha}lkylgwb@rp shearyd aop hetoroatyl gmnpmre optionally

i ndependent | epend trisubstituted with R12; where the

phenoxy gV8tp oféndS%etn S’ﬁg'llﬁunsﬁﬁﬂgmg%wtbﬁd’ependent 'y disubstituted with

(Cl-4)al kyl, (Cl4) al koxy Ordﬁﬂidagﬁm2aﬂdem&lﬁﬂﬁ)nhfhﬁh)[15{c3b§zldaﬁiaﬁ tyCini C
ent

carbocyclic m)l et %gt i onal | ﬁ nono- or. i ndepen | urisubstituted with
(C1_s) al kyhichj s ﬁrﬂé fbord3. 17 imqyshc’r@rhsg@ﬁm IRYIELY) W%‘P%‘#é{%yl cyano; nitro;

(C1.6)al g ﬂgslble@ggﬁ)z@%&wynaﬁw Qb Yhe m8 gqu@,'s 4@&%%%@11%}% ?@H%é)gr banoy! ;

hydr oxy ( dr oXynet h trifluoromét’hoxy; " sul ;
sul f onani atiemantykyhd [XHhjydr;[3. Md}hlpy@lmlcmbnyj’thmhes alseoptiesdlyyonowdrer e t he aryl

o1 ur 1 subs PRmipad ke v By Repjogh, CeRBOREEE W imantorr o i o
t he phenyR°R'&N@PO- anterd mﬂmeﬂﬂa@tnhdep@ﬂbmn@j g)almra:e phéy, Whdenengeat | y

di substituted wiith R12; and is 0 to 3; 10 WO 20051047297
PCT/ USZOOWMGW”@ arg og'p@@ ¥ SFONeH m@ﬁpﬁ%gegﬂy plurisubstituted with (Cy.g)alkyl,

(C).8)alkoxy, halogen, or triflaoromethyl, or R’ and R'° together are {C.¢)alkylene;
e) R“(CHz)p- where R'! is 2-oxopyrrolidinyl; (C;.s)alkoxy;
phenyl; phenoxy; (Cis)cycloalkyl; [3.3.31 bicycelic carbocyclic moiety; pyridinyl; naphthyl;

cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (Ci-g)alkoxy, phenyl, pyridinyl,
and naphthyl groups are optionally mono- or independently di- or independently
trisubstituted with R'%; where the phenoxy group is optionally mono- or independently
disubstituted with (C;.4)alkyl, (Ci.4)alkoxy, or halogen; and where the {3.3.3] bicyclic
carbocyclic moiety is optionally mono-or independently plurisubstituted with (C,.g)alkyl;
and p1s 0 to 3;
. R'? is halogen; trifluoromethyl; cyano; nitro; (Cy.g)alkyl;
(C1.s)alkoxy; cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C,g)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R’;

f) (R*),CH(CH,),-, where R'? is phenyl; in which the phenyl
groups are independently optionally meno- or independently disubstituted with R'%; and q is
0to3;

10



Rte Rl14~ \(~+Hz)r where R14 and R15 are independently hydrogen;

(A _s)al kyl; (C16)al kyl carbonyl; (C3_ 12)cycloal kyl ring;
(C3-12)cycl oal kenyl ring; benzyl; benzoyl; pyridine; pyrimdine; phenyl;
phenyl am no- car bonyl ; al kyl sul fonyl; or phenyl sul fonyl; where the cycl oal kyl
ring i s oyWDi20aK1297 substituted with hydroxy(Cl. 6)al kylpcrarsdoostosiss t he
benzyl, benzoyl, pyridine, pyrimdine, phenyl, phenylam nocarbonyl,

al kyl sul f onyl , and phenylsul onyl gr.qu ar.e optionally nono- or

i ndependently di- substltute§ 'éﬁwp%ngﬂﬁ?“¥a4 and RI5 together forma
(C3.12)cycloalkyl ring; and r is 2g® 6; h) a group of the fornula: RL7 N
R15-~ (CH2) s where R16 and Rl17 are bach i ndependent |y hydrogen; (Cl-s)alkyl;
(CL. (,)al kyl earbonyl; di-(Cl - 6%% noc ar bonyl ; benzyl; benzoyl;

pyri di ne; pyrinidine phenyl ; enyl hoc rbonyl; al kyl sul fonyl; or

phenyl sul fonyI ere the ben benzo ridine, rimdine, phenyl,
eyl amhoe s bei a@|nmgmeménwdroggn£cw@wh@1 a‘)aihxlparg‘gmb,dﬁs are

Coget hor FPRRRs) e Gy ER RS ifs EROE KLU Rfbibe ol BEHE" 01 ™ e

f or mul a: phen§R)so-cabon@y, Zi)ldylsulfon;dlxj cln phézﬁ&u\]ﬂiﬂlﬁvlﬂﬁ:éﬂﬂ mgiclailﬁy]a'rn@ 1$ ndependent |y

hydr ogen; | Kyl ; (< - 6) al kyl ami_nocar bonyl ;
benzyl ; B@%ﬁ%%”g Hpigd “Bfgr#‘i’ 8‘{‘7 ‘YWBVF |ﬂfﬁ bensd, b pyridine,

phenyl a ;ﬁﬁﬁa{r}e hyl @kéﬁyﬂaﬁlmofc&wﬁﬁ ﬂ&yw%ﬂw ﬁi&'ﬂh@ﬁ‘_\)ﬁulfoﬁﬁl@é&x dshg benzyl,
benzoyl , benzo i azo pyridine,” pyri m di ne lgn nyl’am nocar bonyI

al kyl sul meiwymlly mAgo- opmtnmr@mrfydwubsgmlﬂalle, ok endR| )iogﬁdwoformra
i ndepend bstit h RlZ; or RRe and R19 together forma
Feraksi PR LB '

(C3.12)cy? 's independently 0 to 6; and uis 0 to 3; j)
a group of the for mul a ( pheagroupbf - foinkitis) z-),
Rﬂ’
/\(cr%é

where R'® and R"7 are each independently hydrogen; (C[-g)ﬂlk)d; (Ci-g)alkylcarbonyl; di-(Cy.
¢)alkylaminocarbonyl; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsuifonyl; or phenylsulfonyl; where the benzyl, benzoyl,
pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl
* groups are optionally mono- or independently di-substituted with R'?; or R'® and R
together form a (Cs.jz)cycloalkyl ring; and s is 1 to 6;
i) a group of the formula:

(CH)—
o S,

|}|__(CH2)t
R1B

where R'® and R" are independently hydrogen; (Ci.g)alkyl; (Ci¢)alkylcarbonyl; di-(C,.
s)alkylaminocarbonyl; benzyl, benzothiazole; benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
benzothiazole, pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and
phenylsulfonyl groups are optionally mono- or independently di-substituted with R'% orR'®
and R" together form a (Cy.12)cycloalkyl ring; each t is independently 0 to 6; and uis O to 3;

j) a group of the formula:

(phenyl-CH,-C(CHj;) »-),

i1



11 WO 20051047297 PCT/ US2004/ 037820 where the phenyl group is optionally
nono- or independently plurisubstituted with R12; k) a group of the formula:
INI Rx(CH2)9 Rx(CH2)r RyC (CHz)t-A or RR.N or Ryer u Ry u Ro u where R20
i s hydrogen; (C $)alkyl; (d _6)alkyl carbonyl; di-(d _6)al kyl am nocar bonyl ;
(C3_ g) cyWOoaIWI¥ar bonyl ; benzyl; benzoyl; (Cl.6)al kyIIEHIOSTIN ;

ari kyl oxycar bonyl, pyridine; pyri m di ne; phenyl; phenyl substituted

t hi azol e [ nOC rb k> r ..phe If onyl; where
i azol o ChngucBReOY LA eRRERAR hanee b B plis R REAE L Donyi

al kyl sul fonyl , and phenyl sul ]f:)omgio:;gnﬁthpﬁbmm& optionally nono- or

I ndependently di-substituted wwth R12; R' is hydrogen (A _g)al kyl; (C3.12)

cycl oal kyl ; benz@ﬁ Rxphenyl vvhere theRbgq_g andg I(CHggféups arp
F?lt %t g

optional Iy nmono- ézo e ring wwth R12; RY
I's absent or is h I en, (Cl%g? | RyI~-N )aI koxy, |,kyl car boxyl at e,
0- ar al kyl car boxgyate,/uN-al kyl car bokam 'd N-ar al kyl q‘qatr boxan do; or phenyl;

sis |l to 6 t|30t06 anda|50t03 or 1) a group of the formula:

( EHX) : mﬁere (1Qﬂ§yrogeu, (ﬂj@)ﬁﬂ(}’ﬁlﬂh ¢)slkyiydbmg,é,rd1 (Cg)algylaﬂnkmlcelarlbhxqm,z(ﬂ; OI‘
enyl ; t he ou e _option nono-
Pnde%end y\é{}’ g‘p’l"%ﬁﬁ’B’é}?]e'{"iﬁ'%gd oﬁh@ﬁ 2 ﬁ\ﬁy‘f‘ﬁgﬁié H‘gﬁemﬂ% ;'Il } ndent ly

0 to 6; aRginding &eﬁ}q ﬁlcnﬁrsuﬁs@ﬁ}temlazﬁé nﬁ?%h@ﬁylﬁhﬁobdiﬂ&@@&ﬂl@%lfﬁnﬁ?’dr ogen;
al kyl'; al'kenyl; al yl; ~ cycl oal kyl ; oal kyl al kyl blcycloalky

ticycl oal %’ﬂhﬁn)’éﬂuﬂ(fyll)dy%‘h%r&ﬂl@;heﬂZ}ﬂvNﬂWi&@WShFle pmgmﬁmyah@w,l cycl oal kyl ;

o) cyol val Ry arEy e %E?‘?y&?“ﬁ‘é?ﬂ%h‘f’“éﬂg RS i L O

cycl oal kelnglrép;enwmy i- stﬁst&thtey iwithiRdt éhoahgdrqgehﬁ(@k)aﬂuyyl(ﬁj ig)/stycloau-:g/l ohet er oal kyI
or cycl ohet er,0gl k K al |l ;opti.on nono- I ndependent |

pl ur iysubhtlefltzﬂtéﬁ %@ﬂ"h 'ﬁé}? eRyaml aﬁcﬁ af 5%1“9?1??83111?&9‘]” meRR-aXyndepenigdently | oxy ,
pol yhal oadilsanfitutéd dsomy eiag bany'?; R| i @l%}éht, ordd katepeh, ((If){ﬁ]k@ﬁl(@b@)alkoxy,

cycl oal kyl al kyl, pol ycycl oal kyI het er oaryl am no, aryl am no,
cycl ohet eDaldyloptboxglyte) Ghm;lleylcmlbdxyla&d Nyilkylcarboxamldo N—aralkylcarboxalmdo, or
phenyl;

sislto6;tisOto6,anduis 0to 3; or

I} a group of the formula:

CHa—%
a5

R?'-0—(CH,),

where R is hydrogen; (Cy.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'?; each t is
independently 0 to 6; and u is 0 to 3; or

(ee) R’ R"and R’ are independently hydrogen; alkyl; alkenyl; alkynyl;
cycloalkyl; cycloalkylalkyl; bicycloalkyl; tricycloalkyl; alkylcycloalkyl; hydroxyalkyl;
hydroxyalkylcycloalkyl; hydroxyeyeloalkyl; hydroxybicycloalkyl; hydroxytricycloalkyt;
bicycloalkylalkyl; alkylbicycloalkyl; alkylthioalkyl; arylalkylthioalkyl; cycloalkenyl; aryl,
aralkyl; heteroaryl; heteroarylalkyl; cycloheteroalkyl or cycloheteroalkylalkyl; all optionally
mono- or independently plurisubstituted with halogen, alkyl, polyhaloalkyl, alkoxy,
haloalkoxy, polyhaloatkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylatkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amine, alkylamino, dialkylamino,

thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbony!, aminocarbonyl, alkynylamino-
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hydr oxy, hydroxyal kyl, nitro, cyano, am no, substituted am no, alkylam no,
di al kylam no, thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl,

am nocar bonyl , al kynyl am no 12 WD 2005/ 047297 PCT/ US2004/ 037820 car bonyl
al kyl am nocar bonyl , al kenyl am nocar bonyl, al kyl carbonyl oxy,

al kyl car boW§i 24#¥Me2?7 ar yl car bonyl ani no, al kyl sul f onyl afGT@1S2004/037820

al kyl am nocar bonyl - am no,  al koxycar bonyl am no, al kyl sal fonyl,

am nosul f i nyl nosul f on kyls ul.f onani do or sul fonyl ,

provi ded ylv\ﬂg]?ﬁlmﬁ"nogarg I}/}’hﬁ a@‘?v mtoﬁ%rh?%ﬁgang bé’r“ﬁfﬁﬁ Xis saturated, and
Z, R3 andiifcatioRykdmirs, aﬂyﬁcafb@hyl@m&iodﬂkﬂbﬂfdﬂyﬁfnnﬁ) antwﬁﬂnhdcyrbaﬁﬁ%ﬁmng a-am no
acid, and pI’OVI ded_t hat when ring, containing Xis

sat ur at ectl Oéfwﬂzma}?auﬂ%lka}s@fwyl Rﬁ“%ﬂlﬁﬂﬁl é@é“’ﬂﬁf‘)“%?ﬁyﬁ@tﬁﬁyﬁ or R4 and R5

toget her i SRR, provided BN | 2X ST, uishgRaaigh X O3 are
independ(asntlr%hydrogen Ii/rmrrloiy al ley, al kylz’ ai gﬁ%gta %%I

cycl oal kysaturdted, and Z,AR¥ amd R sredstR tisihetch sidvi chaip of g obiosdllpbairting ¢-amyml oal kenyl

yel ohet S Ga el Ry bR pindA TR s P GG s god Z end

al koxycarpomy i RiidIR® ¢ ¥dt0saashans - am no; al koxycar bonyl ;
aryl oxycar bonyl or al ky} nocar bonyl am n rovi ded t hat Wnen is 1, Xis

CH2, the ring contai nlﬁgmﬁﬁstog%}mlf%éﬂRﬁkn %@ramsﬂtoﬁe@ndﬂ?é 8 t oget her
o 10 ) e o 08, T P 201

they are attac rin of 2to 4
het er oat cmmntseh@@m@i a‘mmmcbdploﬁlky]ﬂkyl%@clmikenml @rylﬁlkylahdeﬁ&yt ogether with

wgl 2:12'?3} Ea"'g%?@i?ﬁﬁ't h Foé'l}lwtl’t%glhﬁ‘sﬁrpglkgf@woﬁllkwt}f"'r%ﬂqﬁg%ﬁ%ie ?onal ly has an

aryl, hetgyleabotlyldting all@xycafRipEiaEo Cat floRalbshyldniigo; dleRgcdritaiygt 0; or (fk)
R3 i s hydrogen; and R4 and R5 together with the atons to__which they are
at t ached ¥¥Pricarbanylporglinsriaecapmanylamino; prvided &at whemed iyl &is G, the HBg system

cont ai ni rt%ntja.mtl )21&%&1?&9@2%& Rg%{eeﬁtlgdanﬁrl{c%é&hepareﬁgtegﬁigem I )‘-’\,'her ein the

het er ocyc ring systemis optionally nono-
pl uri substrituted with any of the groups set forth in (dd) or (ee); provided

that when nis 1, Xis t ri,ng ¢ ai.nin I at ur a and and R3
are H R and R5 toget %‘f%@ﬂ%ﬁm&(v&%%’%m%?%-m yareag}]tacqmg the bond
cont ai ni ng 7ipenbieddytingl dftabingt thiabsf 1 136t Rdrétdtordd sectaadhm®e O, 8, SO, or

503; or

R* and R® together with the atoms to which they are attached form a 4
to 8 membered cycloheteroalkyl ring wherein the cycloheteroalkyl ring optionally has an
aryl, heteroaryl or 3 to 7 membered cycloalkyl ring fused thereto; or

(f)  R%is hydrogen; and R* and R together with the atoms to
which they are attached form a 4 to 8 member mono- or polycyclic heterocyclic ring system
containing 1 to 3 heteroatoms selected from N, O, §, SO and SO,, wherein the heterocyclic
ring system is optionaily mono- or independently plurisubstituted with any of the groups set
forth in (dd) or (ee); provided that when n is 1, X is CHp, the ring containing X is saturated,
and Z and R® are H, R? and R’ together are not ~(CHz),- or -(CHz)s-; and

wherein the bond containing the wavy line signifies the point of attachment.

[0015] In some embodiments of compounds of formula I, R' and R? independently
or together are the boronic acid protecting group formed from (+)-pinanediol; pinacol; 1,2-
dicyciohexyl-ethanediol; 1,2-ethanediol; 2,2-diethanolamine; 1,3-propanediol; 2,3-
butanediol, diisopropyl tartrate; 1,4-butanediol; diisopropylethanediol; (S,S,)-5,6-
decanediol; 1,1,2-triphenyl-1,2-ethanediol; (2R,3R)-1,4-dimethyoxy-1,1,4,4-tetraphenyl-
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[ 00151 In sone enbodi nents of compounds of fornula 1, R and R2

i ndependently or together are the boronic acid protecting group fornmed from
(+) - pi nanedi ol ; pinacol; 1,2- dicyclohexyl-ethanediol; 1,2-ethanediol;

2, 2-di et hanol am ne; 1, 3-propanediol; 2,3- butanediol, diisopropyl tartrate;
1, 4- but ane®Os1085/@7393 opr opyl et hanedi ol ; (S, S,)-5, 6- deca{BNS3I04/037820

1,1, 2-triphenyl-1,2-ethanediol; (2R 3R -1, 4-di rret hyoxy 1,1,4,4-tetraphenyl

13 WO 2005L047297 PCT/ US2004/ 037820 2, 3- anpl t hanol ;

i sopr opan é u@ﬁ?cé‘&lhﬁllema‘bq% hagpk éﬁﬁ’BT"p“l“r]nF?gc T i IPmTﬂé’ mﬁelﬁé‘i‘ %I by those

of skill ihﬂdeistb%d%gtthdsbaiskﬂ'l indhelarRehat RP&RIFEtprasesi /ghSe pfo@écﬁﬁ% bl 9r oup
attached to both boronic ester oxygens _when dials such as (+ plnanedlol and

pi nacol a#ttachedde Jothhemicesteroxygsas wberr dpls sachiis (Dapinastiel ansi nivdcekaren t he
bor oni ¢ eéajegrwl%)f gﬁ?anéﬂtgpﬁ%em g@j:‘té%éexp%n{std?ﬁhe Sﬁlc %l{}% dﬁﬁ{é&‘{ %u & formed

f rom net hanol anol , " resp corrpounds
of f or nul methyl cheﬂ@hdhﬁche asierpemfenmddyfrm ntethgmlhmd emmml,aesp@cmww dﬁpabl e of

oH of 11 feteaoatenbiasois 8 BPup il i B RleBe Pl Sl Betaned o
1, 2- et hanggiPta aﬂie%f@éﬁﬁlg)]?ﬂﬁ(ﬂyibld togh?drbkbﬁl%ﬂﬁ@h@hnatﬂuef}uﬁ%hﬁf&ﬁ% ol ;

dllsopropylethanedlo met hanol hanol’; 1so roEano or 1 butanol For

exanpl e, RiewlaRicahpld oR biglegien didsrnd R@JOWrﬁomal alioklohexdethanedibki ng R and
R2 groups; 318 :F\y 3- rpyég)%' c]32 E‘ﬁh@sﬂ&ﬁ Ib%%oro dnstogﬁ)g&f% %édnc{lg R and R2

groups are’aSIn eresufln he fol |l owi ng
st r uct ur emetBandl; etﬂa:aol ﬁsﬁﬁﬂaﬁﬂnoﬁmtr}idmtmhsi di‘orﬁmnnp]d: av}ienﬂiﬁahdjﬁéamhwhe wherein if

<) | ect ed dd ff
(), o ali s aanoenetiing R gt R2 Biopht e el s 2o hEbei el iy |
(C2_12) al k¢apthe rebngd R) and Qs I 4 sififle (odp Ar) B eds@iRin K BBMhic dRERR t he
al kyl, al kenyl, al kynyl, cycl oal kyl and cycloalkenyl groups are optionally

mono- or thAdeleeREWRElre| uri substituted with R6, and where the al kyl,
al kenyl, al kynyl portions include |ineary; or branched chai ns and may i ncl ude
cyclic portions;

!

L

[0016] Compounds of formula I include those wherein if CRRis absent, then R*, R*
and R’ are selected from (dd), (ee) or (ff):
(dd) R?and R* are hydrogen; and
R®is

a) (Cyaz)alkyl; (Caaz)alkenyl; (Copp)alkynyl; (Csaz)

- cycloalkyl; or (Cs.i2)cycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkenyl groups are optionally mono- or independently plurisubstituted with R®, and
where the alkyl, alkenyl, alkynyl portions include linear or branched chains and may include
cyclic portions;

R® is (C\.¢)alkyl; {C.s)alkoxy; cycloalkyl; carboxy;
acetamido; cyano; nitro; halogen; hydroxy; hydroxy(Ci¢)alkyl; hydroxymethyl;
trifluoromethyl; trifluoromethoxy; sulfamoyl; sulfonamide; carbamoyi; aryl; heteroaryl;
where the aryl and heteroaryl groups are optionally mono- or independently plurisubstituted

with R’; amino, where the amino group is optionally mono- or independently
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R6 is (G .6)al kyl; (G -6)al koxy; cycloal kyl; carboxy; acetam do; cyano;
nitro; hal ogen; hydroxy; hydroxy(Cl-6)al kyl; hydroxynethyl;
trifluoronmethyl; trifluoronethoxy; sulfanoyl; sulfonam do; carbanoyl; aryl;
het eroaryl; where the aryl and heteroaryl groups are optionally nono- or

i ndependen&Dyv0g5f0ai20Bubst i tuted w th R7; am no, where Po#/TR2G04037§200up i S
optionally nono- or independently 14 WD 20051047297 PCT/ US2004/ 037820

P SRR T B a1 co R p R s )
(C1-i0) al kyk®am no; (C1-10) dial kyl am no; benzyl; benzyl oxy;

hydr oxyl (O . B) al kyl ; hydroxyn:}a't hyl; nitro; trifluoronethyl; .
trifluoronmethoxy; trifluorontinpiieaine{Cinealak Gapdkesy: (Eyairdicylaninpoxy;

acet am dgg hydys, - -SUl .. | f 1 &les : is (d_1)al kyl;
(C2. 10) alctgéf-@ﬁ';aﬁ%ﬂ%gﬁ%ﬁ? ‘?Zy?‘%%? L ‘gop)’g@éf)gg‘? @?‘?%@%%5%‘]81 oal kenyl :
benlzyl I kn}iﬁm@bmlyihyl; Eﬁ@dolromethda@t 'eimaroytie%hwmm:; F—Hﬁ&x&ldﬁyﬁb;qy&?;kaﬁgkmt i’il kynyl ,
cycl oal kyl , cycl oal] ken roups,_are.optiona nono- or independently

pluri subﬁcf’tf"ﬁ?{dé’éﬂ%d’?’f?}@ é?l??r‘oé’g SpiER > Jf C"\rﬂ]ﬁ’?é‘?‘é'l;t he aryl and heteroaryl
groups are optionally nono-r¥k (‘tﬂg}%@ﬂ@@ﬂltoja&eg%gﬂz;&}mﬁ}q%@d with R7; and

where the aryl and heteroaryl groups “are opti nono- of i ndependently

pl ur i substiryaeadieylyiCsim)arloalkyndy benzdpplicoethyl sryk asheierparyh whes: thojisyl | oal kyl ;

or heterqgr Lonal Ly f 10) C | kyl : re.t aryl and
het er oar ya?(e\é&lo ﬁ]g(gﬁ 3;alt’r%’ ‘S 5]%?’10 %?%}/ﬁe%%é@g%e cl}p?\%%%@%ﬂ@né’f Pg/fﬂg?pda Pfiengl ?Jbst ituted
W th R7; pdyrisubsimiiyd with a2/ 8; Hetdredrylablyeds o apihbiheterbhPyrdgdanaditivhaliyn  whi ch j
is 0-3; or a[2.2. 1 r [3. 1.1 icycic carbocyclic noiety, including (4-
e e A L ol

250, 4-1RE b I d. TuritiBdiRled with & . L or - L

bi cyclic car%ocyc}lq?c noi et ielgas ar]Zay]popti onal |y 1m)no- or independently

plurisubstituted wth hydroxy, agaptighallndysed i¢ efabkpdgalklprhsiegadnoy| oxy,
o TR o tFL o D AL AL PRI LSl bt o
pl uri substiérod beftdegendent]@iphsisabiskiited wittOR%;8) al koxy, hal ogen, or
Ll soromt i or RS e 40 LeRpet el AR T 0P
(QA _g) cychinah Ki¥b:3; ba .81] Ri[Y a) beyaRBMeYit tnoid, ShotadiBy{4-di nyl ; napht hyl;
pentylbicyclo[2.2.2]oct-1-yhamine; where the indanyl, 1,2,3,4-tetrahydronaphthyl, (CH;);
adamantyl, and [2.2.1] or [3.1.1] bicyelic carbocyclic moieties are optionally mono- or
independently plunisubstituted with hydroxy, (C;-g)alkyl, {C;.g)alkoxy, (C;s)alkanoyloxy, or
R°RI*N-CO-0-, where R® and R" are independently (C1.g)alkyl, or phenyl, where the alkyl
and phenyl groups are optionally mono- or independently plurisubstituted with (C,.g)alkyi,
(C1-g)alkoxy, halogen, or triflucromethyl, or R® and R® together are (Ca.¢)alkylene;
d) R! 1(CHz)p- where R' is 2-oxopyrrolidinyl; (Cy.¢)alkoxy;
phenyl; phenoxy; (Cis)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (Cy.¢)alkoxy, phenyl, pyridinyl,
and naphthyl groups are optionally mono- or independently di- or independently
trisubstituted with R'%; where the phenoxy group is optionally mono- or independently
disubstituted with (Cy.4)alkyl, {C,.s)alkoxy, or halogen; and where the [3.3.3] bicyclic
carbocyclic moiety is optionally mono-or independently plurisubstituted with (C).g)alkyl;
andpis Oto3;
RYis halogen; trifluoromethyl; cyano; nitro; (Ci.s)alkyl; {Ci.
¢)alkoxy; cycloalkyl; carboxy; acetamnido; hydroxy; hydroxy(Ci.s)alkyl; hydroxymethyl;
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cycl ohexenyl ; or adamantyl; where the 2-oxopyrrolidinyl, (C16)al koxy,
phenyl, pyridinyl, and naphthyl groups are optionally nono- or
i ndependently di- or independently trisubstituted with R72; where the
- phenoxy group is optionally nono- or independently disubstituted with
(CL. 4) al kMO, 20034&931 koxy, or hal ogen; and where the [ 3E/BJ2003{08782¢ i C
car bocyclic noi ety is optional I y m)no or independently plurisubstituted with

C . | k. 0 3; Rl wa trif hy] : t
(G - ) a fiworopoRis il byt cyioal ik Bl Rhdep b b ey
hydr oxy ( kdterSardl; k¥ibre tlﬁl%’ﬁ?%'ﬁ@lteﬂiﬂfyl grolx?s M@oF@&ﬁﬂ?ﬁ%ﬁ@%ﬂ lpbiﬁi%gﬁ’ff/ 037820

trifluoronmethoxy; sulfanmoyl; carbanoy fonam do; al kyl suf onyl ;
phenyl suPﬂ@WFtlmfaﬂwlthR het er oar yl : where the aryl and heteroaryl groups are

t |1 - d b it -'
e onally, romo- "o | ey e, U K 9Ty ey,

i ndependgnnﬂusw@mﬁepmaénlﬂy opﬁmilymonbmmwi&hﬂydndmt&umddl widt RY; zmdtd’us R12; and
qis @ f) a group of the fornula: R15 R14-' where R4 and RL5 are

i ndepend F‘i’tghy hydrogen; (d.g)al kyl; (C,6)alkylcarbonyl; (C3_ 12)cycl oal kyl
ring; (C3-12)cycl oal kenyl rf)ng REk forpﬁ&zoyl ; pyridine; pyrimdine;
phenyl ;  phenyl am no- carbonyl ; I yl sul fony); or phenyl sul fonyl; where the
cycloalkyl ring is optionally subfftuted with hydroxy(Cl-6)al kyI and
where the benzyl, benzoyl, pyridin pyrl m di ne, phenyl,

phenyl am nocar bonyl , al kyI sul f ogit”, )phé%‘uyl sul fonyl groups are
optionally nono- or independently d| substituted with R12; or R14 and R15

t oget her [ @3 | a group of the
formul o “hilh R g %@ﬁﬁf&lﬁvﬁi“é’dﬁrﬁgﬁ‘iﬁ%‘f Ssermnilel o ot
Bydr olgen»z)e@ﬂballkﬁlalnlqucs_aﬁ)@ﬂ:kﬁll@hﬂﬁdqgahmﬂybenzldﬂ- mﬁidﬂne@iamrhmﬁr&nplmgghr Ibo nyl ;
enzyl; henzoyl; riding: ri mdine; enyl ; enyl ani i.nocar bony
al kyl sul IPHEHM“HFLP%WE%&/ P@ﬁ\s\%‘fwmm Rﬂ@@ﬁﬂ?fﬁh"gﬁﬁt&‘e ?fg]ﬁi) MO %y ri di ne,
pyri m di fionPResptitntBNSMY hodoRACAERRIY hnd Rhée¥ HRWchRMWenzAN GyRIEAY | sul f onyl
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'%; or R™ and R'® together form a
(Cs.z)eycloalkyl ring; and r is 2 to 6;
g) a group of the formula:

X

R‘B (CHz)s

where R'® and R'” are each independently hydrogen; (C,-g)alky]; (Cr.g)alkylcarbonyl; di-(C;.
s)alkylaminocarbonyl; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
pyridine, pyrimidine, phenyl, pheriylaminoca:bmlyl, alkylsulfonyl, and phenylsulfonyl
groups are optionally mono- or independently di-substituted with R'%; or R'® and R"’
together form a (Cs.j;2)cycloalkyl ring; and s is 1 to 6;

| h) a group of the formula:

(CH~%

15
R )

'?‘_(C 2h

R13 X

where R'® and R'? are independently hydrogen; {Ci-g)alkyl; (Ci.¢)alkylcarbonyl; di~(C;-
sJalkylaminocarbonyl; benzyl; benzothiazole; benzoyl; pyridine; pyrimidine; phenyl;
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groups are optionally nono- or independently di-substituted wwth R12; or R16
and R' together forma (C3-12)cycloalkyl ring; and s is 1 to 6; h) a group
of the formula: (CH2)t R19 ~N(CHx)1 , RIB where R18 and R9 are

i ndependently hydrogen; (Cl _e)al kyl; (Cl-6)al kyl carbonyl; di-(Cl -

6) al kyl am WOcasHe19T ; benzyl ; benzot hi azol e; benzoyl; PEAUSRE037830 i m di ne;
phenyl; 16 WD 2001047297 PCT/ US2004/ 037820 phenyl am nocar bonyl ;

al k_yI _suI fp%g@m%a?ﬁb%%wﬁ%&lwﬁ%% yﬂg{rﬁ" fElne b@ﬁgfghm ben %]ﬂ% hbenzot hi azol e,

pyri di ne, nocarbon and

phenyl suldeanythiagils ppsdiac, @yomiding ghdny), @bmlanﬁnoaambaplemgz@ﬁmhyﬂ langubstituted
with RL2; or RIB and R19 together form chcloalkyl qgcht IS

i ndependéfenysubiory E52uPS AtF QIPt‘P%alb”’P‘B’03°T m?epgnrbqn%}ﬁ i-Sbsiityted f“GThn%P

(phenyl Ve I

[ ndependena#qgg%?@%%nst @3 )g)é&(gv]v%t)ﬁHﬁﬁg’zé;ac}gjh%geger%ggrgwo?gﬁﬁ an %Oa R20

33(CHpi (CH2)s (CH2)t-3 RYGNEZzbuR obtheRorotuds: Y (CJ u Ry,u RO u where R2 is
hydr ogen; (Cl-8)al kyl; (C Qal kyl car JE }?% .r,)al kyl am nocar bonyl ; (C3.
$) cycl oal kyl car bonyl ; benzyl ; Gt yal kyI oxycar bonyl ;

ar | kyl OXW}@d&é}ﬂaey:henyp%ﬂbupism@tlond@wrmdﬂodbﬂﬁdep@ﬂ%ﬂﬂy Bl hut b Rr¥ut ed

t hi azol e ring; phenyl am nocarbonyl; al kyl sul fonyF or phenyl sul fonyl wher e

the benzyl, benzoyl, pyridi ¢ 2&oYd ¢fites enulahenyl | phenyl ani nocar bonyI

al kyl sul fonyl , andmphenyl sul fonyl groups are opti onal |R,Q nono; or

i ndependent 'y di-Bu (%; d with R12; cHp—-hydregen; L ((CBEBY al kyl ; (C3. 12)

cycl oal kyl ; benz E) ; anhe L8 ! enzyl awmd ph ﬂl’ groups are

optional ly nmono- gndependent I y R d]tPstl tuted or!‘l e ring wwth RL2; RY

is absent or i sRVlaI Bn, (Cl.8)al kyl, _e)al koxy, R?D- al kyl car boxyl at e,

0- ar al kyl C}?errfl:) td?ogen &!l l{ylkyﬁ (B )gl{grlcarbonyl adr ?&31 4 alk &g&éga%onyl (8;

g)cyeloalkylearbonyl; benzyl; benzoyl; (Cig)alkyloxycarbonyl; arlkyloxycarbonyl, pyridine;

pyrimidine; phenyl; phenyl substituted thiazole ring; phenylaminocarbonyl; alkylsulfonyl;
or phenylsulfonyl; where the benzyl, benzoyl, pyridine, pyrimidine, phenyl,
phenylaminocarbonyl, alkylsulfonyl, and phenylsuifonyl groups are optionally rﬁono- or
independently di-substituted with R'%; R, is hydrogen; (Cy.¢)alkyl; (Cs.12) cycloalkyl;
benzyl; phenyl; where the benzyl and phenyl, groups are optionally mono- or independently
di-substituted on the ring with R'?; R , is absent or is halogen, (Cy_g)alkyl, (C,g)alkoxy,

QO-alkylcarboxylate, O-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylcarboxamido; or
phenyl;
sislto6;tisCto6;anduis0to 3;0r

k) a group of the formula:

At
%:CH )

R?1-0—(CFy),

where R?! is hydrogen; (Ci.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'; each t is
independently O to 6; and u is 0 to 3; or

(ee) R*and R? are independently hydrogen, alkyl; alkenyl; alkynyl;
“cycloalkyl; cycloatkylalkyl; bicycloalkyl; tricycloalkyl; alkyleycloalkyl; hydroxyalkyl;
hydroxyalkylcycloalkyl; hydroxycycloalkyl; hydroxybicycloalkyl; hydroxytricycloalkyl;
bicycloalkylalkyl; alkylbicycloalkyl; alkylthioalkyl; arylalkylthioalkyl; cycloalkenyl; aryl,
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phenyl; s is 1. to 6; t is Oto 6; and uis O0to 3; or k) a group of the
formula: (CH2)i Ft21 O(CH I U where R21 is hydrogen; (Cl.8)alkyl; benzyl;
or phenyl; in which the benzyl and phenyl groups are optionally nono- or

i ndependent |y di-substituted on the ring with R12; each t is independently
0 to 6; anWore4®ITo 3; or (ee) R3 and e are independaailigs2éntdsdeen, al kyl ;
al kenyl ; al kynyl ; cycloalkyl; cycl oal kyl al kyl ; bicycl oal kyl; tricycle

al kyl; alk | oal k 'hd aIk | .0

o S B ORLIY LSRN AL ST B LR bcmay

bi cycl oalﬂwﬂoabkmhepeahéfmwhﬁma&samtm»th Rdlégeht Dk gddiytaloatis yl/|aﬂdok1¥| t hi oal kyl ;
cycl oal ken ryI 17 WD 2005/ 047297 PCT/ US2004/ 037820 ar al

het er oar yialoatkexamehhgloalikeyy, alkeyyoatheayle sl etk syl 'éxﬁécraé}%t%l@@lkklyikal kyl: all
ti | e | kyl

g& Iy(r)lgﬁoa#) k{/cﬁﬂgﬂﬁﬂ]kﬁloﬁetérﬂﬁﬁp 0a E@(%l}lﬂ%%ﬁ/%}ﬁ%?&&%l&ﬂ @glo\ﬁqe{goxgﬁgr o’zyl ? a?/kenyl ,

al | f:ynyl hﬁmwa@ldmyaucglynﬂtmmmdy ahklydh isubspmltqdcaym?malwy}dmmdgdn@kﬂmrl]mg,am noI ol

ar amnp, . C etero ohe a ro roxya

o ey b ARG RAERRH e d e kDR OB o KR o, Chy ol

al kyl t hi ooar@n{whm%ﬁ%mbo@lﬁhkenialaiﬁw&%mmnkﬂca@wn@ Er bonyl, al kynyl ani no-
car bonyl, al kyl am nocar bonyl enyl am nocar bonyl , yl car bonyl oxy,

al kyl car bdks)easbanytamizg, W)’Mﬁ@@m nlbylsuifwlagmm @lkylamwcwgrbonyl~a1mno

2 posul riEgpCa BT Ao ARG IR RS LB L) fonyt s ks 1
al kyl ; al doefioydmidabksniiphyl; cycl oaI kyI cycl oaI kyl al kyl ; b| cycl oal kyl ;

tri | oal kyl ; al kyl I ; h |, k IIkI
rvotoalioT ol kvl oyckonl ol Sy U A o o

bi cycl oalﬁiwcﬁiahay! ,tncﬁ o‘ﬂkkp'a&x&krélalﬂkw hy(ﬂb)@é]kg/h h?&bk?’dﬂcylé}fc}ﬂaﬂdykw t hi oal kyl ;

ar al heteroaryl; "heferoary cycl ohet er oal kyI

g?/clrcggl (Eenyl (ji{spﬂ@l Wﬂlﬂxﬁhl?ycmﬂik%ﬁlefﬂmyytﬁlﬁmalm blq;m[jl@}é@; k
oo sl AR 080: B L S ol K kg0

cycl oal ky}iemmyylalkyp ofolahetetra@adityik w cychﬁbﬁrcrahayjd]lqm alicyptiasiallyamemoer
cycl ohet eiglgeperiia/enﬂy p%%lslﬂ)sg‘guteeﬁ ?Ve}th%lloagleliiya!ﬂ(’yl, polyhaloalkyl, alkoxy, haloalkoxy,

polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroatkyl, cycloheieroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamine,
thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylamino-
carbonyl, alkylaminocarbonyl, alkenylaminocarbonyl, alkytcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino, alkylaminocarbonyl-amino,
alkoxycarbony]arﬁino, alkylsulfonyl, aminosulfinyl, aminosulfonyl, alkylsulfinyl,
suifonamido or sulfonyi; or

R? and R® together form -(CR?R™),, - wherein m is 2 to 6, and R%
and R? are independently hydrogen; hydroxyl; alkoxy; alkyl; alkenyl; alkyny!; cycloalkyl;
halo; amino; substituted amino; cycloalkylalkyl; cycloalkenyl; aryl; arylalkyl; heteroaryl,
heteroarylalkyl; cycloheteroaikyl; cycloheteroalkylalkyl; alkylcarbonylamino;
arylcarbonylamino; alkoxycarbonyl-amino; aryloxycarbonyl-amino; alkoxycarbonyl;
aryloxycarbonyl; or alkylaminocarbonylamino; provided that whennis 1, X is CHy, and Z
and R® are H, R* and R’ to gether are not -(CHj)z- or {(CHz)s-; or

I8



hydr oxy, hydroxyal kyl, nitro, cyano, am no, substituted am no, alkylam no,
di al kylam no, thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl,

am nocar bonyl , al kynyl am no- carbonyl, al kyl am nocar bouyl

al kenyl am nocar bonyl , al kyl car bonyl oxy, al kyl car bonyl am no,

aryl car bonWoai9¥y72941 kyl sul f onyl ami no, al kyl anmi nocar borBUTAE004637820

al koxycar bonyl am no, al kyl sul fonyl, am nosul finyl, am nosul fonyl,

al kyl sul finyl, sulfona 'do ) fon l.; or 5 to r. for
-(CR22R23) m - wherein ni dZQ;th% °féiﬂ%‘ t?&%toméff’da%f% g‘ﬁt&gﬁé "lr'n?y

hydr ogen; to Iyaérabeydd rirg d@ﬁ?&lﬁmg?d toyl of 2dokERStdroataink Yelted EdfﬁN)@ BY$0, orhal o;

am no; substituted am no; cycl oal kyl al kyl; cycl oal kenyl ; aryl aryl al kyl ;

het er oar ySPO?-s Ohet eroaryl al kyl ; cycl ohet er oal kyl; cycl ohet er oal kyI al kyl ;

al kyl car bonyl ami no, ar ykl Erz)xyca% fci)gr{y th (R 5&8 gﬁgﬁmeymd?tgched form a 4

aryl oxycar bonyl - am no; ary oxyc
al kyl am no&andyubeyddaryclobsteprlyl mwmmn thetrgeiohetersalkyl ﬁﬁg&pﬁb&lly&u&dmz and R3

are H R4 RS t th ar.e npt or CH2)3-; or 18 WD 20051047297
BT U200 sy e G hue keI T ATHAGEE T 5 whi oh they are
attached forma 5 to 7 (mnbekﬁ@lhpdra%neam@mw tSackifet Mith e AorhOro?

het eroat ons selected fromN , O or or R4 and R5 together with

the at onsVhigh (kY afe attadipd K81 2 tofememberangnoaoypolygyche hrserbicligring system

cycl ohet ek has an
aryl, hetecré’?%aérﬁ 1 ﬁ%t%‘%{}[ﬁb E%n(%er edaﬁgi\]gpb %@%ﬁ&;;ﬂ? g%g{d)tﬂ{e h%%gb%{wor (ff)
R3 is hydmmstpmam@tiﬁﬂa]&mdoﬂs or ugepdméentlm pthknsuhmtuaed)wuh by ofithe gloupdeey ar e

attached ma .4 to 8 nme 0- or, polyecyclic hetera I|cr|n system
cont ai ni ngﬁgf‘ T ‘?ﬁl%ort@?)epr(%’{ég% EDF@CQ@& R t fb“ngom"%ﬁ‘ ‘ég:g erein the
het er oCy Gdnd@ andi RFGr SH SR BdRdiFs t@%ﬂie@ﬁh%'nby -(CHRR- OIO(CHﬂﬁependent Iy
plurisubstituted with any of the groups set forth in (dd) or (ee); provided

that when nis 1, Xis CH2, the ring containing X is saturated, and Z and
R3 are H, an qggge - rrpounds :
of fornul aﬁzfq]al g:o [ n%\?&ﬁﬁ'ﬁ’&&gﬁﬁl glr“éhil&h %v&gé'm)#]%ﬁ)zﬁtge 8%%?%@%?% Xis

sat ur at edX iGRnRited; CRIBDSIBAbsenRR, BE2R® el Rinde Rtirages; imdd dg E0;12)alksl; 3. i s
(C1L.12)al ( | 2 Y. 1 IkyI or
(C3-12) cy@/ h@?ﬁc@im)%}ﬁ&ﬁ Hic%ﬂ‘%?y} &g{: lé)ﬁi‘f‘balg bﬁ@ef“ﬁ%‘ al kyl and

cycl oal keiydnyh) aikyps, @fcﬁ‘aaﬂtEI mﬁr@blbm&gmgm Esfarb BpteRANg Bldhb-Yor illcpéddeast i t ut ed
with R6, and where the ,. al kenx Y portions include |inear or
plurisubstituted with R and where the alkyl, alken , alkynyl portions include linear or

branched chains and may include cyclic portions. In some such embodiments, R is a (C..
12)alkyl or {(Cs.12)cycloalkyl, including, but not limited to, methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cyclohexylmethyl, 1-cyclohexylethyl, or adamantyl.

[0018] In some embodiments of compounds of formula I, X 1s CHy; the ring containing
X is saturated; CR'R" is absent, R!, R%, R® and R* are hydrogen; and R’ is indanyl; 1,2,3,4-
tetrahydronaphthyl; (CH;); adamanty? in which j is 0-3; or a [2.2.1] or [3.1.1] bicyclic
carbocyclic moiety, including (4-pentylbicyclof2.2.2]-oct-1-yl)amine; where the indanyl,
1,2,3,4-tetrahydronaphthyl, (CHy); adamantyl, and [2.2.1] or [3.1.1] bicyclic carbocyclic
moieties are optionally mono- or independently plurisubstituted with hydroxy, (C;.s)alkyl,
(C1.g)alkoxy, (Cr.e)alkanoyloxy, or R°R'N-CO-0-, where R® and R'® are independently (C,).
g)alkyl, or phenyl, where the alkyl and phenyl groups are optionally mono- or independenily
plurisubstituted with (Ci.g)alkyl, (Cy.g)alkoxy, halogen, or trifluoromethyl, or R’ and R"
together are (Ci.¢)alkylene.
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branched chains and may include cyclic portions. In sonme such enbodi nents,
RS is a (Cl_ t2)alkyl or (C3.12)cycloal kyl, including, but not limted to,
net hyl, ethyl, n-propyl, isopropyl, n- butyI i sobutyl, sec-butyl,
tort-butyl, cyclopropyl, cyclobutyl cyclopentyl, cycl ohexyl ,

cycl ohexyWOe0psA47297 -cycl ohexyl et hyI , or adamantyl. [ COIBJS2004/03T8a%

enbodi nents of conpounds of formula I, Xis CH2; the ring containing Xis

a2t gy 38R s o ERmp B R ORIy el e

[2.2.1] Hrs iaﬁlritlad URIR‘YMabQ:nt @é,r}bbRﬁlﬁaidE mhﬁirygen;mﬁimﬁem (CHy)p- where
(4-pentyl Qi.cyclo[ 2. 2. 2] - yl) where the in
1,2, 3, 4-Red§ ﬁwmﬁ%\?}ﬁylhwl a)aé@&z)nheaﬁﬁmﬁw (Caﬁwctozlkzl i? Béﬂchgchr 1]

o cyel | cogpi Rffcib; pTRB EBBUCc AR ARG, oY (R M RSN ST L oyl oxy,
Ol’h erl?9:?| Ot\xhogﬁrﬂdmm{éln e)alkgx;amdelﬁl@yadmyl mmhmhﬂhehgrbws(aﬁﬂgptg%]?{ ﬂngﬂ;q— or
:Ondeéend%rrﬂ1 ‘%’P@F flis ﬁ’b’é‘??‘%‘a’ﬂ&é@}’ \Eﬁﬁ’stu St’(()%%i)”gtf'%/ th@%@? ﬁlﬁga;()g/grw%%%m or

trifluor mhm moi- oRAdeptd RS disubgRItbEwitR(€ 40%1 WoRN&r hli9zdhD
2005/ 047297 PCT/ US2004/ 037820 [0019] .1 n, ot h]er enb 6tgtjjﬁl_l‘drsflent2 of C(g)rrpounds of

for nul a ind whege 3. 3§h‘@c¥qhﬁ§aréa¢wa? pr@f 1SRP11‘§13§amﬂnatoéﬂ1dede‘-’1}’| s absent,

, e
2- oxopyr@gvﬁtglggy d@“?%(bé‘?ﬁ?g‘ E;/s pheny ; p en y’; ?E?L %{h? k l; [3.3.3]
bh cycli crlutro;a(le@)aywlh(Gl a)dkfetyycycmptkg&jmm;bbz{y,mafﬂmidpl hydu:gxyl, bjﬂhmﬁ@i _o(rj vl .
adamant y t he rro i.n 0X e pyri di ny an
napht hyi %‘%‘%Wﬁ%ﬁ gﬁ’ll qgﬂg%/rf’ve g’“&ﬁd’@%ﬁﬁﬁ@n#f? g‘in({lor i ndependent | y
tisubsti fluf1adonyll phefliilfone ke uab@rdaﬂ&rm@x‘e Gk QB ahShet@PiryDRBIps)ardTONO-  OF
i ndependent | y disubstituted with (C.4)alkyl.  (C3-4)alkoxy, or halogen; and

wher e th@’t{osaQ@TH%PEW@FH%dWW@WEIPSFEH%‘V@E is optionally nono-or
i ndependently plurisubstituted with (C.s)alkyl; pis 0to 3; and R2is

hal ogen; (ﬁ)ﬁ!’f | UIQIE:E}'E@IE Bﬁbodnﬁh&ﬁé’,‘@f €0 In'i&,of @&lnuﬁs)lakaﬁz,(t@ nﬁg écﬁx‘tdﬁﬂﬁgf
cycl oal kyI carbox .acet am do; ﬁu r oxy

hydr oxy n¥tihsatrated;i R RoisshenhidR’, m«hlmw Ky@agemam is QE]I )‘ZGHéﬁﬁﬁ@a
al kyl suf &ﬁé’l‘% 1B Qgﬂ lﬁlx IVR’{&X lthf: &%Fiﬁl I%Jﬁgg glre?&{eﬁ del\{w Sé)n{oﬁ'l ﬁ/o opnd

het er oar ylI' group - or UrT Subst i t ut ed
with R7. 1n[:léiﬁad)e]nﬂyﬂxsubst1mwwem€fdmmnis$}toB corrpounds of forrml al, Xis CHz;
the ring containing X s saturated; CR Rl' is absent; R, R2, RS and R4 are

hydr ogen 5 1S yl, .in whi.ch t he phenyl
gr oups aw‘g?ﬂ SB é%%%t?%g;ﬂ@mt %{ﬁ%‘rﬂv % ?‘orgw?a II % 1E Eﬁ’; tlhé ring containing

X is saturated; CR'R" is absent, R!, R?, R? and R* are hydrogen; and R’ is a group of the

formula:

R15

N
R (CH S

where R and R'® are independently hydrogen; (C;-s)alkyl; (Cy.¢)alkylcarbonyl; (Cs.
rzyeyeloalkyl ring; (Cs.i2)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfouyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C, ¢Jalkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'?; or R' and R"® together form a
(Ci.i2)eycloalkyl ring; and ris 2 to 6.
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i ndependently disubstituted with RL2; and q is 0 to 3. [0021] In sone
enbodi nents .of conpounds of fornmula I, Xis CH2; the ring containing X s
saturated; CR R' is absent, RI, R2, R3 and R4 are hydrogen; and R5 is a
group of the forrmula: RI5 R14__N-ICHz)r where R14 and R15 are

i ndependernvDodnpdizd8yen; (Cl-s)al kyl; (Cl.6)al kyl car bonpCT/Us@®4/0378)0cycl oal kyl
ring; (C3.12)cycl oaI kenyl ring; benzyl; benzoyl; pyri di ne; pyrimdine;

phenyl ; nyl ny 1fo r. sul fon I; where the
cycl oal k)}ﬁ&f‘zﬂ 'c‘fﬁg g%ﬂ“ﬂ? Iwﬁé{eﬁﬁ %W‘lﬁ’%ggi*g 7 €y IR%'?( 18 and
where t h%amagdy bR’l'@‘QQZIﬁEﬁt RDOYZI /& /@ R* aRYNydRdodhNid ROREMNboup of the

phenyl am nocar bonyl , al kyf sul fonyl and phenyl sul fonyl groups are

opt i onal 1{grmdéio- or i ndependently di-substituted with R 2; or R14 and R15
together forma (C3.12)cycl oal kyl l,-,-ng, and r is 2 to 6. 20 WD 20051047297
PCT/ US2004/ 037820 100221 Corrpounds ymula | include those wherein X is
CH2; the ring containing Xis saturgked R' Iis absent, R, R2, R3 and R4
are hydrogen; and R5 is a group RF t haCifzyr n‘i‘jl a: Ry R16- " (CH2) 3 where R16
and R' are each independently hydrogen; (Cl-s)alkyl; (G .5)alkylcarbonyl:
i-(C_ 6)al kyl am nocar bonyI benzyl ; benzoyl pyr| di ne; pyri m di ne;

di

phenyl ; isa ecar bo al k uI f re the
benzy], benzg%l na%yrledeaﬁgyn %dﬁlthﬁﬂ)dr %éﬁyﬁau‘g‘h% l(f"floca Iogwétf

al kyl sul fsm&mm@mwﬂnyéﬁyl fbambyl pgﬁdihkp%yﬂmﬁhﬁpph@ﬂﬁl |y mono- or

i ndependent|ly dj-substjtuted wt or. R16 and gether forma

( C3_12) cyirmaipippearbagyl; aliylgulfonyd Ozpb@ybulfawzgaertﬁlﬁﬁ iig"“"éﬁ‘)ﬂ‘ .ormul a |

wher ei n il yridi@ing, bBehyE Pk lﬁhﬁg afbohyB 2l sakGH &K l'uﬁ‘ sent, Ri,
R2, R3 a>n8(¥§lR4 2%1 hygr?gen)ﬁfqﬂ.l |£§ gr og(gso @;ﬂ» m@?] ys C‘I%;?CHZ)t " 19
RA N- ( CHZy$upgjare optionally mono- or mdependently dl—substltuted w1thR ;orR and RY

together form a (Cs.i2)cycloalkyl ring; and s is 1 to 6.

[0023]  Compounds of formula ] wherein X is CHj; the ring containing X is saturated;
CRR is absent, R’, Rz, R? and R* are hydrogen; and R’isa group of the formula:

(CH)—3

“where R'® and R" are independently hydrogen; (C).g)alkyl; (C\.s)alkylcarbonyl; di-(C,.
s)alkylaminocarbonyl; benzyl; benzothiazole; benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
benzothiazole, pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and
phenylsulfonyl groups are optionally mono- or independently di-substituted with R'*; or R'®
and R" together form a (Cs.12)cycloalkyl ring; each t is independently 0 to 6; and uis 0 to 3.

In some such embodiments, R® has formula:

(CH,)—
R or 19 /O/
R
N N

R Flzw
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R18 where R 8 and R19 are independently hydrogen; (Cl-s)alkyl;

(C.6)al kyl carbonyl; di-(Cl. 6)al kylam nocarbonyl; benzyl; benzothi azol e;
benzoyl ; pyridine; pyrimdine; phenyl; phenylam nocarbonyl; alkyl sul fonyl;
or phenyl sul fonyl; where the benzyl, benzoyl, benzothiazole, pyridine,

pyri m di neWOpRe¥1297 phenyl am nocar bonyl , al kyl sul f onyl ,PCANES20081688%0 sul f onyl
groups are optionally nono- or i ndependent ly di subst ituted with R12; or R18

d R19 t her, f . | 0al k d dently 0 t
o and u BEER"C In SREh R ddet € Co el T A B vt SRERNE ) - 10 or
RIS N ~N X RIBnR#&:; @&R‘@aﬁ&ﬁé&@ﬁZRﬂﬂﬂ@Hﬂ@ﬁﬁﬁéﬁeﬂﬁﬁﬂw is h@RRAbring some

enbodi nent s of corrpounds of forrrula |, Xis CHz; the ring containing Xis
sat ur at edoTERAR" | s absent , Rz, R3 and R are hydrogen; and R5 is a group

of the for mul a:  (phenyl - O(q(ﬂ:g the phenyl group is
optionally nono- or independent %gllztl'_jf#l g %ﬁ? ?ut ed wwith R 2. 100251
Conpoundswlidre e pheryh gtoup nmdpmdmltyhm hemilepgnddndly pbirisehstingedswitiRt?ur e, For mul a
IAX RONB~-OR2 HN R5i N1) 4 RKIA In some such enbodinents, R5 is

al kyl ; al kenyl; allgnyl; cycloal kyl; cycloal kyl al kyl; bicycloalkyl

tricycl oglobas]; @dﬁ’:ﬂoﬁﬂcﬁs' ATk T BYEEOMHH ¥ng tnyﬂmaw@ slsr)abtﬁbecmﬂ{ulfé"
hydroxycycloalkyl hydr oxybi cycl oal kyl ; hydroxytricycl oal kyl

bi cycl oalidyl al kyl : al kyl bi cycl oal kyl ; al kyl t hi oal kyl ; aryl al kyl t hi oal kyl ;

cycl oal kenyl ; aryl ar al kyl ; heteroaryl heteroarylalkyl; cycl ohet er oal kyl
or cycl ohet eroal kyI al kyl; all opti onal demno- or
/OR

KT

In some such embodiments, R’ is alkyl; alkenyl; alkynyl; cycloalkyl; cycloalkylaikyl;
bicycloalkyl; tricycloalkyl; alkyleycloalkyl; hydroxyalkyl; hydroxyalkylcycloalkyl;
hydroxycycloalkyl; hydroxybicycloalkyl; hydroxytricycloalkyl; bicycloalkylalkyl;
alkylbicycloalkyl; alkylthioalkyl; arylalkylthioalkyl; cycloalkenyl; aryl, aralkyl; heteroaryl;
heteroarylalkyl; cycloheteroalkyl or cycloheteroalkylalkyl; all optionally mono- or
independently plurisubstituted with halogen, alkyl, polyhaloalkyl, alkoxy, haloalkoxy,
polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, eycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,

- hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamino,
thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylamino-
carbonyl, alkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino, alkylaminocarbonyl-amino,
alkoxycarbonylamino, alkylsulfonyl, aminosulfinyl, aminosulfonyl, alkylsulfinyl,
sulfonamido or sulfonyl. In other such embodiments, R is alkyl; alkenyl; cycloalkyl;
cyc]oallealkyl; hydroxyalkyl; cycloalkenyl; aryl, aralkyl; heteroaryl; heteroarylalkyl;
cycloheteroalkyl or cycloheteroalkylalkyl; all optionally mono- or independently
plurisubstituted as described above (in, e.g., (ee)). In still other such embodiments, R is
alkyl, cycloalky! or cycloheteroalkyl, optionally mone- or independently plurisubstituted as

described above, In some embodimenis of compounds of Formula IA, R? and R* are both

22



i ndependently plurisubstituted with hal ogen, al kyl, polyhal oal kyl, all coxy,
hal oal koxy, pol yhal oal koxy, al koxycarbonyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl , pol ycycl oal kyl, heteroaryl anm no, arylanlno

cycl ohet eroal kyl, cycl ohet eroal kyl al kyl , hydroxy, hydroxyal kyl, nitro,
cyan, am 0 2808191291 ut ed am no, al yl am no, dial kyl am neCT/uskioebs7sal kyl t hi o,
al kyl car bonyl , acyl al koxycar bonyl, aninocarbonyl al kynyl am no- carbonyl,

al kyl am no ar bo al k | am nacar car 0X

o K2 et or SR 2t nOcar o AR B0 o Formut

al kyl am nAGAHRONK!1-METRIOR?, RA| K@RY GRIHYARER R IPnot dhdiy1S Ul fonyl

am nosul finyl, am nosul fonyl al kyl sul finyl, sulforanido or suI fonyl. In

ot her such enbodi ment s, RSis al k¥ al keny I cycl oal kyl; cycl oal kyl al kyl';
hydr oxyallR36] c{empeynds af formaleyfjinc laleéluqaywvhewm XiipBHythe tire contsining Xliky | ;

?%ggggﬁé%ﬁ%&ygﬁrullgﬁ%lﬁ?ih?dt egéﬂ tli(:sc“ygn%egbagl@?? ?&%P Hﬂﬂg(ee)) I n

still ot Hemmgaich enbodi nents, RS is alkyl, cycloal kyl or cycloheteroal kyl,
optionally nono- or |ndependently plurlsubstltuted as g desc bed above. In

sone enbodi ments ®F rgo ds of Forrru @ty bopt h 22 WO
20051047297 PCT/ U @Igwg %g_ I_,A‘)r_?% ﬁ(l nents, nis 1. In
sone enbodi nents ©Of %Snpounds of I A vvhere and R, R2, R3,

and R are hydr oBgn; is not metHH . 26] Corrpouﬁd‘s of f or mul a | include

t hose wherein X is CH2; the ring contal ning Xis saturated; 'CRR' is
absent, Rherd®® 1R3zda@n,F€Q1 eyl (Chrspdiedsarizmg]; RS(Gl%)ékﬂmmaﬁowh&i or mul a:

(o0)1-3 8 R e e Ak P ryrastonl e pigponyL pyriafte ¥ 1 R

di - (O - 6)atitnidiadTiphasarphemy kabstiftd thla:)cﬂe'ﬁhgg@h 1@@5@@%;,1 erpBtGnybenzoyl ;. (C
j . 6)al kyl oxgcar bonyl ar | kyI oxycar bog{z? )yridine; rimdi ne; phenyl;

pheny| suBehsnylspbenylihssoibe b 'Plizﬁ E@Pﬁ@‘?ﬁ'i’ engl kyl sul fonyl;  or

phenyl sul WSLF;J Ak, 2, phenyl
phenyl ampfrﬁlg@gir:%ony ,0%5 ’ E@?su a]u? ang%mﬁelﬁyﬁs P?%ﬁ??tygr g%gllgﬂgroé opti onal | y
mono- or mdelpdeiaeulw(ﬁmbgtitutbd with & Ruisdﬂfdwgbm (Ri.@alkﬁ%(ilﬁz)@cﬂnai@pln

(G-s)al l@éniyl p?leny]l Z&herg ﬁle%ensz arid phenyl, groups are optionally mono- or independently

di-substituted on the ring with R'?; Ry is absent or is halogen, (Cj.g)alkyl, (C;_gjalkoxy,

.O—alkylca:boxylate, QO-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylcarboxamido; or
phenyl;

sis1106;tis 0to 6; and uis 0 to 3. In some such embodiments, R® has formula:
Rx
o (CHo}—
@,(CHz)t—E
N
Rm/N or .

20

[0027}  In other such embodiments, R’ is
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benzyl ; phenyl; where the benzyl and phenyl, groups are optionally nono- or
i ndependently di-substituted on the ring wwth R12; RY is absent or is

hal ogen, (Cl-s)alkyl, (G .qg)al koxy, 0-alkyl carboxyl ate,

0-aral I .cyl carboxyl ate, N-al kyl carboxam do, N-aral kyl carboxam do; or phenyl;
Sisl1to6; tisOto6;, and uis Oto 3. In sone such enbodi nents, R5 has
formul a: WEHB4727 ~(CHz)ts J] f./° N R 20 N or R0 POORTH04/037820 her such

enbodi nents, R5 is ~(CHz)i "~ u R 2 23 WD 200/047297 PCT/ US20041037820

includin ol.| owi n structures: LN ~N> Hor H[00281 In
still ﬁﬁ&%@ﬁgﬁ%?)[fr%ﬁ?l W”Eﬂf\%mﬁ found has the formula OHn OH NB N B
r~OO—|r~OO—| HN NH HHNH Z~ ,OH "B' OH N B N OH OH H3C NH H3C 0 NH HN ,

or H [0029] Conpounds of for | wherein Xw,s CH2; the ring containing X
is saturated; CR R' is abse R, R, R3and R4 are hydrogen; and R5 is a
group of the fornmula: (CH2)t {0

N
H or H

[0028] In still other such embodiments, the compound has the formula

2

(j_,NH (j_\\NH
HN HN

, or

[0029] Compounds of formula I wherein X is CHj; the ring containing X is saturated,
CR'R" is absent, R', R?, R® and R” are hydrogen; and R’ is a group of the formula:

cH, r“%
Q/)(CH )

R#*-0—(CH_), u

L]

where R*! is hydrogen; (Cy.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyt
groups are optionally mono- or independently di-substituted on the ring with R'%; each t is

independently 0 to 6; and u is 0 to 3. In some such embodiments, R® has formula:

<CH2)—§
e
RZ—O) o .
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Rel- O(CHZ t )U V\/nere 1(21 IS hydrogen (Ct-s)al kyl; benzyl; or phenyl; in
whi ch the benzyl and phenyl groups are optionally nono- or independently
di -substituted on the ring with R12; each t is independently O to 6; and u
is 0 to 3. In sonme such enbodi ments, R5 has fornmula: (CH2)- or R2Z1-O Rzt _O
24 WO 200W@m2ei29CT/ US2004/ 037820 [0030] Conpounds edt/iispomalses2d | ncl ude
those wherein RI and R2 are hydrogen; nis 1; X together wth an adj acent

ring carbaon and Z foririn fused cycl o&gopy‘]; CR,R' is absent; R3, R4 and R5
are i ndeflflent FymprpafoRfdarmuls kipelude fhesmy ef‘ﬂ&IRq?HS]/R areyiwgek s 1; X

ﬁﬁr gily S?Hk %lgrywnhh% ﬁﬁgaﬂr@ %fybgh (rgfé&z %@ﬁ% fyagérdo Xy;e!:olgiédpgv @1@%@' i Yhsent:

hydr oxybi cycl BaWWdR yrd nmcytndﬂm%dl}dwgky,l alkylilloopgl; e&bfk}ﬂj @icloaikyl;

oS Sl SRR SR K S L Ry ! 02 et e
cycl ohet Bﬁ&@iﬁﬁﬁdg@y&%h]kﬁlah}dr@)@cyélﬂﬁkﬂvlyhydm@ﬁrc @lbalkﬂdﬁﬁﬁéh@&ﬁﬁylcbbal

pl urisubstitute yf Kox haloalkoxy,

pol ?/ha: Ehlck@&%}kylék}@o&liiﬂh’rcﬂ a}k:ﬂ %lkydéwfl) kyl aﬂrwhyllthloailyldl mlqa enyl; aryl,

cycl oa

C§C| ohet gra%g"%gﬂefoa?@’gieﬁ:ﬁ%ﬁ?%g’ %ﬁl% E%/c%ﬁm%%}réo@l?/@ roﬁﬁ{ Yall@;aa?l 10n"lrllllyt ro,
clyal;m?)t hamonm ors:ubﬁéngibm;e;dumubﬂtﬁutedik;ktyIha]ioga':molkyl;l balbzkglbﬂhylrbmkoxﬁ hi ol , I

a i rbon oxygar ho am nocar bon nyl ami no-
car bonyl 1l aﬁkv%fam w@g%ﬁwwﬁgoxm&wf Hfiehde ﬂgiwhwclo%lﬁﬁy%&%%@? @/y?’ |

al kyl car B&S‘Wcﬁfﬂk@fp hei%fo‘é}ﬁéﬁﬁ@ rhmaqmlﬁoeycﬁghkﬁ&oawyf e?albmr@mcyiaikyl
al kyl am nocar bonyl’- am no,  al koxy car bonyl am no,

n
ani nosul hydcsyxy, h mgm,fmmyaw a@mgmubstwr:d amipg) albxﬂmnaodleliylwmoonw or R4

and RS t n and R23 are
| ndependen@i y dpr’ oﬁgrcgrgﬁi% ?gjko 1([?39&1 %y%ﬁ%ygewgmgﬁ%/nyl ;

cyc: oal kyirbod}alaﬁCy:]an:imd’aﬂmnylliﬂﬁtr}(ﬂﬂﬂlﬂﬁbaﬂmlhﬁlbalkylyabm@lé@ al klylk cycl oal kenyl ;
ary etero et.ero . CYy et eroa

AT A S S SR A N SO RS aﬁ@ﬁww& “H AT

al kOXyCaEIQQi%Erb@ﬁQIElﬁmoadly}lﬁﬂﬁbﬁﬂr Ramsbn l%ln@aJu
aryl oxycar bonyl ; or al kylam nocar bonyl am no; R5 toget her with the

atons t oswlfnn@wdpmyulﬁma artached forma 5
R* and R’ together form -(CR**R%),- where m is 2 to 6, and R and

R? are independently hydrogen; hydroxyl; alkoxy; alkyl; alkenyl; alkynyl; cycloalkyl; halo;
amino; substituted amino; cycloalkylalkyl; cycloalkenyl; aryl; arylalkyl; heteroaryl,
heteroarylalkyl; cycloheteroalkyl; cycloheteroalkylalkyl; alkylcarbonylamino;
aryicarbonylamino; alkoxycarbonyl-amino; aryloxycarbonyl-amino; alkoxycarbonyl;
aryloxycarbonyl; or alkylaminocarbonylamino; or

R* and R® together with the atoms to which they are attached form a 5
to 7 membered ring containing a total of 2 to 4 heteroatoms selected from N, O, S, SO, or
S0O,; or ' .
R* and R’ together with the atoms to which they are attached form a 4
to 8 membered cycloheteroalkyl ring wherein the cycloheteroalkyl ring optionally has an

aryl, heteroaryl or 3 to 7 membered cycloalkyl ring fused thereto.

[0031] In some embodiments of compounds of Formula I, Rl, Rz, R? and R* are

hydrogen; nis 1; X is CHy; CR'R" is absent; and R® is aryl or aralkyl.
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to 7 menbered ring containing a total of 2 to 4 heteroatons selected fromN,
0, 3, SO or S@2; or R4 and R5 together with the atons to which they are
attached forma 4 to 8 nenbered cycl oheteroal kyl ring wherein the

cycl oheteroal kyl ring optionally has an aryl, heteroaryl or 3 to 7 nenbered
cycl oal kywariongjodrze3ed t hereto. 100311 I n sone enbodi nerdsuszhesmargaeounds of
Formula 1, RlL, R2, R3 and R4 are hydrogen; nis 1; Xis CH2; CRR' is
absent; and R5 is aryl or aral kyl. 25 WD 20051047297 PCI/ US2004/ 037820
[0032] |W03Hme Iéﬁ?}BaFIH%?ﬁl@emwﬁﬁwms‘é opformplahiipye the fapalat he fornul a: ORS H
~0O 8-CRZ Rs hI © N R 4 [0033] In other %Odl ments, conpounds of formula |
have the fornmula: ORS OR OSCRZOB— N H R5NR5N Rqg R3 or R4 R3
[0034] In still other enbodi ments, npo R%bf formula | have the fornul a:
ORS 6 H-ORZ RSA NN Rq [0% I ikl other enbodi nents, conpounds of
formula | have the formul a: O H 0 B-OR2 HY1l RS~N Y~N RS~N RN

[0033]  In other embodiments, compounds of formula I have the formula:
0R1 OR‘I

O B_ORz B_OR2

[0034]  In stifl other embodiments, compounds of formula I have the formula:

OR'
y ¢ BoR
_N
R5 \‘)\N
R /

[0035] In still other embodiments, compounds of formula I have the formula:
1 ‘1

R'O
B OR? B—-ORz
RS/ W)\Q Ra/ WAQ

[0036] Compounds of formula I include those wherein,

if CR'R" is present, R and R? are hydrogen; R" and R* together form a 4 to 8
membered cyclic, polycyclic or heterocyclic ring system containing 1 to 3 heteroatoms
selected from N, O, S, SO and SO,, and includes single rings, fused bicyclic and tricyclic
rings, which are optionally mono- or independently plurisubstituted with any of the groups
set forth in (aa) or (bb) and R% is any of the groups in (aa) or (bb); or
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R or OH [0036] Conpounds of formula |I include those wherein, if CRR' is
present, R and R3 are hydrogen; R' and R4 together forma 4 to 8 nenbered
cyclic, polycyclic or heterocyclic ring systemcontaining | to 3 heteroatons
selected fromN, 0, S, SO and SO2, and includes single rings, fused bicyclic
and tri cy®0 105/¢471%gs, which are optionally nono- or i neapesoantisgo
plurisubstituted with any of the groups set forth in (aa) or (bb) and R5 is

any of the gr. il-n . (aa) r 35/ 047297 PCT/ US2004/ 037820
if CRR is égégrs‘ft ‘iﬁ% tﬁe%“ﬁ‘s‘sﬁ%f’%%‘e d%ﬁ”dﬁ%n togetherkyith doratemas owi t h t he

at ons tQvHﬂilh&Byhﬂ’é%a@fe@f&hieﬁ&ﬂ@m&ﬁbéfb@cﬁh&cbo? Eaim%%r&y/aidxﬁa pol ycyclic
or heterocyclic ring Mem contai ni ng teroatons selected fromN,

0, S, SOvsRa csuginingnltojletarensems splastpddrom NgQ, SF8 el $0c gned iincludesd tricyclic
rings, e | uri substi ed with
by ot ARACHALnOREERR, ila TR0 s IHEESE SRRy sbnt SRRt S [ (%

[ stHz, ﬁliiuﬁuﬁﬁ:th@e@@ﬁthahﬁbﬁge ¥oups seaforthah aill) opfed); groarmibdlﬂi’at @heén hstILOQen R4

and R5 to r , are not -(CH2)2- 3- [0037] suc

enbodi mefntdls BHHPSERINBE laﬁa?erﬁ%dﬂwlﬁgf,gﬁ%%éwam R‘%@ Rlpmsisr oz N N 01)
RY!Im' arg(n&CGRiy%fqu)Y is 0, S, CHR25 or NR26; kis Oto 3 and mis Oto
3 when Y is éto3andm|slt03vvnenYisOor NR2fi; each

W i s independently: a) hydrogen; b) (Cl.12)alkyl; (CZ 12) al kenyl ;

oyt oy m i i em§y%1n8%tﬁ’kyfﬂpa%ﬂ‘sc§éﬂf@5@!§% BEREEIE e o onti onal 1y

nono- or | ndependent l'y plurisubstituted whgh R12, and where the al kyl,

al kenyl, al kynyl portions include b| near 1 or {anched chai ns and may i ncl ude
cyclic portions; —OR
J)L an
L L
m /~x
wherein:
Y is Q, S, CHR® or NR;

kis Oto3andmis 0to3 whenY is CHR?;
kis 2to3andmis 1to3 when Y is O or NR%:
each R* is independently:

a) hydrogen;

b) (Cr.ip)alkyl; (Co)alkenyl; (Cyiz)alkynyl; (Cs.12) cycloalkyl; or (Cs.
12)eycloalkenyl; where the atkyl, alkenyl, alkynyl, cycloalky! and cycloalkenyl groups are
optionally mono- or independently plurisubstituted with R'%, and where the alkyl, alkeny},
alkyny! portions include linear or branched chains and may include cyclic portions;

¢) aryl; or heteroaryl; where the aryl and heteroaryl groups are optionally
mono- or independently plurisubstituted with R'2;

d) R'(CH,),- where R'! is 2-oxopyrrolidinyl; (Cy.¢)alkoxy; phenyl;
phenoxy; (C;.g)cycloaikyl; [3.3.3] bicyclic carbocyclic moiety; pyﬁdinyl; naphthyl;
cyclohexenyl; (Ci-g)alkylcarbonyl; (Cs.12)cycloalkylcarbonyl; benzyl; benzoyl; pyrimidinyl;
phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or adamantyl; where the cycloalkyl
ring is optionally substituted with hydroxy(C;.¢)alkyl; where the 2-oxopyrrolidinyl, (C,.
s)alkoxy, phenyl, pyridinyl, benzyl, benzoyl, pyrimidinyl, phenylammocarbonyl,
alkylsulfonyl, phenylsulfonyl, and naphthy! groups are optionally mono- or independently
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c) aryl; or heteroaryl; where the aryl and heteroaryl groups are optionally
nono- or independently plurisubstituted with R12; d) RL1(CH2)p where R11 is
2-oxopyrrolidinyl; (Cl.6)al koxy; phenyl; phenoxy; (CLl.s)cycloal kyl; [3.3.3]
bi cyclic carbocyclic noiety; pyridinyl; naphthyl; cycl ohexenyl;

(d -e)al kybeensbonyl ; (C3-12) cycl oal kyl carbonyl ; benzyctivemonyirs:o

pyri m di nyl; phenylaninocarbonyl al kyl sul fonyl ; phenyl sul fonyl; or

adamantyl| ; \Nnere t he cycl qal kyl ng is optlonally substituted with
hydr oxy derr gydepeadently Fayhstited Wzﬂb&"z Toite ahenpky srcep is omioaslboRgno-pheny!

pyri di nyk indbsdnality d?s%ﬂ?tﬁﬂt'ed wE}}ir(C{H)QkﬂY¢]Gl4ﬁﬁéﬂy'&‘ﬁhl@@&ﬁﬁ{?@@}i&m e

al kyl sul fonyl, phényl sul fonyl, "and napht groups are optionally nono- or
i ndepend2as] blczdlcmbgcwﬁﬁ T2 B op@rmallsmmc@ 3vigpndentiy plovisubstieteéndent | y

trisubsti ith. X re the phenoxy group is optionally nono- or
|ndependgﬁﬁigqﬁﬁgtBéggﬁﬁ%gﬂgmnth (Cl-0)al kyl, (Cla)al koxy, or hal ogen; and
where the [3. 3. 3R"G4 Kil6denCtrifiabloaeisl; lc?aﬂ@hﬁb}’(&%)a@@‘l'(@?@bik&fx no- or
|ndependentl pI urisubstituted with (Cl-e)a S and R12 is

hal ogen:cyelpalkylientlempt wtalmféfyam@foxwhwf@xy(@b)a&yﬁhxs!&pxyr(wﬂwla) al koxy:

| oal h t hyl ;
711 nor Sy GRS B ey AR Ko Pl A i gtz R Sl B ™ ™
phenyl smlefemamﬂ wbarg/thp ar)ﬂencbhabem@:vl; gmtrpssr%e dftendiymomn dr hﬂelmandam)yl groups are

optional |ly. non gependently plurisubstituted with R7; e)
(RlS)ZGQh"é%E?Sﬁ' tecﬁwél}g ’R13 i s phenyl; in which the phenyl groups are

i ndependent |y opt gy, VHITH)~ merenﬁe@md nid\ymﬁﬁﬁié byl BoRfs et h R12; and
gis 0to 3 pa?o)up of the formula R%S Im)?)lgiwﬁere R14 and R15

are i ndéﬁ@ﬂ@@ﬁﬂ&wmﬂﬂb@@w& @opdg;eadwlw dlsqmm@y@w@ll?ca #hi8 O to3C3-

12) cycl oal kyl ri ng érgﬁ%g.g‘%l qpl kenyl ring; benzyl; benzoyl; pyridine;
pyri m di ne; pheny am no car bonyl ; al kyl sul fonyl or phenyl sul fonyl ;

where the cycloalkyl ring is optiRRally substituted with

hydr oxy(Cl. 6) al kyl , and where the benzyl benzoyl pyridine, pyrimdine,
phenyl, phenyl am nocar bonyl, F#y* uJé@ and phenylsulfonyl groups are
optionally nono- or |ndependent y di- stl 'r,ut ed with R72 or R14 and R15

toget herwife?erlgﬂ“ Gnd f{ arelnza & eg(!lenﬁy lﬁyr!lroéén?gcl-g?arﬁcyl; (Cll_gjaljky carbonyl; {Cg_
i)cycloalkyl ring; (Cs.12)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyt;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C,.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'% or R' and R"® together form a
(Cs.iz)eycloalkyl ring; and s is 1 to 6; or

g) 2 group of the formula:
R21—O—-(CH2)t—§

where R?! is hydrogen; (C1.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; and tis 1
to 6;
R% is: _
a) hydrogen;
b) (Ci.z)alkyl; (Co.iz)alkenyl; (Ca.z)alkynyl; (Cs.i2) cycloalkyl; or (Cs.
;p)cycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloatkyl and cycloalkenyl groups are
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g) a group of the fornula: R21-Q (CH2)t where R21 is hydrogen;

(C.8)al kyl; benzyl; or phenyl; in which the benzyl and phenyl groups are
optionally nono- or independently di-substituted on the ring with RL2; and t
isl to 6; R5 is: a) hydrogen; b) (Cl-12)al kyl; (C2.12)al kenyl;

(C2.12) al wypebs/04¢183. 12) cycl oal kyl ; or (C3_ 12)cycl oakkmemsebisostses € t he

al kyl, al kenyl, al kynyl, cycl oal kyl and cycl oal kenyl groups are 28 WD
2005/ 047297 PCT/ US2004/ 037820 optionally mong- or independently

pl uri subSSePHbEEoR- PRIngarendently pRsHstfted with By, and whess the alkyl, alkeiyl, por ti ons

i ncl ude YicARRPorbnhAR R CHUARE GaliBYnd RS HERIE ¥ HiicpoRRE ONS; ¢) aryl;

or heteroaryl; where the aryl and heteroaryl groups are optionally nono- or
i ndependent |y pl ur) suhstribetstaadylywhdre Re2ryldhd Reteror@HIppps ashoptonBlly i s

2- Lidinyl: (Cl.6)al koxy: phenylz ph . (G _8 | oal kyl; [3.3.3
o oyl i Mgty AR TED RS bt CycTonoseny: O Lo
(CL.8)al kyl car bOﬂ)dP R'UCBL ) 2WBate IROBIk Rydxepyhiditlyl; (OE)ZKkbiy; BRARRY | ;

pyrim di nyl; phenylam nocar bonﬁll ; al kyl sul fonyl ; phenyl'sul fonyl; or

adamant yPiengie (er-eysloaliy): bh3 R bicydlic sgropeycipmosty pyyidisylh sephthylied wi t h

hyd : ) Mol - : I . phenyl ,
oyt di my PR (€ IS G, oD RUERINL LN beb ik bent s angh oY

al kyl sul fleaylamirphahyd;uliEydsuifonyl aptenplayd fitnlgy; lor gdamaptyl;avterope canedlkyt nono- or
i nd dently _.di: i.nd tl ' tit ith R12: th
e ot Sy S RS B b 5 £

(G . 4) al kykoxy( FhenQi, plrkay, be‘ﬂﬁﬁdh@én%@ﬁ,%yrﬁrﬂ@in%ﬁﬁ&yﬁaﬁﬁnocﬁn%oﬁyl?] bi cyclic

carbocyclic noiety is optionally nono-or independently plurisubstituted

wi th (G alylentfopyl, phenylsulfonyb 2gd naphéhyRemupssarn aptapnelly mopefardedepensientyy ; cyano;
nyar oxy (& e Erftenth An GEPH & WA eno AR cpfFRI RS, o ooy
sul f onanerdoadepahdeytly disahstituredphiengd, s)alkyh 2] g)alaony, or haegeny amdnyiere thbrer e t he aryl
o e o PR S SO0 b ER CE AR bt | s o
t he ‘phenyith gt Qyuley1: a8 8 0 to 3; and
R'2 is halogen; trifluoromethyl; eyano; nitro; (Cy.¢)atkyl; (Ci.q)alkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy({C,.¢)alkyl; hydroxymethyl; |
mfluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R’;
e) (RB);CH(CHz)q-, where R" is phenyl; in which the phenyl groups are
independently optionally mono- or independently disubstituted with R'%; and gis 0 to 3;
f} a group of the formula:

R‘!S
i

N
R4 N(CHp)—

where R' and R'® are independently hydrogen; (C).g)alkyl; (Cy.)alkylcarbonyl; (Cs-
12)eycloalkyl ring; (Cs.i2)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C, ¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsuifonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'%; or R' and R*® together form a

(Cs.1z)cycloalkyl ning; and tis O to 6; or
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i ndependently optionally nono- or independently disubstituted wwth RL 2; and
qgis O0Oto 3; f) agroup of the fornula: R's Rl4~ (CH2)t ~ where R14 and
R15 are i ndependently hydrogen; (Cl _s)al kyl; (C] _6)alkyl carbonyl; (C3_

12) cycl oal kyl ring; (C3.12)cycl oal kenyl ring; benzyl; benzoyl; pyridine;
pyri m di nwp 2péseayde7  phenyl am no- car bonyl ; al kyl sul f ogriusesoapbssry | sul f onyl ;
where the cycloalkyl ring is optionally substituted with

hydroxy(Cl . 6) al kyl, and where the benzyl, benzoyl, pyridine, pyrimdine,
phenyl , phenyl ami Bbe&FB®wthe famm}aisul f onyl , and phenyl sul fonyl groups are
optionally nono- or independently di-substituted with R12; or R14 and R 5
together forma (C3.12)cycl oal R%—O—i—m@-;z)taéd t is O0to b; or 29 WO

2005/ 047297 PCT/ U82004/ 037820 g) a group f the fornmula: R1-O (CH2), -~

wh R2 | h the b |
e AR SRED, G LSRG SRR R, e
the ri n@r ipls d:@)bﬁona’ll?dndnol- 8r ﬁde fddhtly ansubEAGtell D IR) rilBAIOR ENand)is 0

(G _12)al kyl; (C2-12)al kenyl; (C2.12)al kynyl; (C3_12) cycloal kyl; or (C3_
12) cycl d&lﬁk@ﬁ‘yl where the al kyl, alkenyl, alkynyl, cycloal kyl and

cycl oal kenyl ups are optionally nono- or independently pl uri substituted
with RL2, an ere the al kyl, alkenyl, alkynyl portions include |inear or

branched chai ns an}jhyd:’rygdmcl ude cyclic portions; c) aryl; or heteroaryl;

ere e B 4 T A, B R B0 B e
(Cl1. 6) al keydtoallRAGR Where t]ﬁ‘ﬁﬁ}qxﬂken@paﬂ(ﬁﬁ?lcwélda kéﬂd;cyf:]%alﬁe lié’ﬁ'ls' c

carbocycllc noi ety; pyrldlnyT na ohexeny al kyl car bonyl ;

(C3. 12) cptipesdlyyaneaphiadspeadanty Eblﬂﬁﬂh@b%‘t%‘wﬂh %y,rqnﬁhvdxew ¢ alkyl‘ alkenyl,
o MRS AN v B SRET LA KBl SOOI Y | Ve e
2- oxopyrrolidi nyI p) @1 or hépmhiyiwhergthe a mdiwterohryﬂygrouﬁsemzqﬁﬁpnﬂ@nzoyl ,
pyrim di na/no- of mE [;ém?erl?tlg %fu%rsﬁlbsn%téd with R'%;

d) R27(CH2)p-, where R is 2-oxopymolidinyl; (Ci.s)alkoxy; phenyl,
phenoxy; (Cg)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; (Cig)alkylcarbonyl; (Cs.iz)cycloalkylcarbonyl; benzyl; benzoyl; pyrimidinyl;
phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or adamantyl; where the cycloalkyl
ring is optionally substituted with hydroxy(Cj.¢)alkyl; where the 2-oxopyrrolidinyl, (C;.
g)atkoxy, phenyl, pyridinyl, benzyl, benzoyl, pyrimidinyl, phenylaminocarbonyl,
alkylsulfonyl, phenylsulfonyl, and naphthyl groups are optionaily mono- or independently
di- or independently trisubstituted with R'?; where the phenoxy group is optionally mono-
or independently disubstituted with (Cy4)atkyl, (Ci4)alkoxy, or halogen; and where the
[3.3.3] bicyclic carboeyclic moiety is optionally mono-or independently plurisubstituted
with (Cy.g)alkyl; pisOto 3; and

R" is halogen; trifluoromethyl; cyano; nitro; (Cy.g)alkyl; (Cy.g)alkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(Ci.¢)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl,; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R”;

€) (R”)gCH(CHz)q—, where R'? is phenyl, in which the phenyl groups are
independently optionally mono- or independently disubstituted with R'%; and qis0to3;
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al kyl sul fonyl, phenyl sul fonyl, and naphthyl groups are optionally nono- or
i ndependently di- or independently trisubstituted wwth Rl2; where the
phenoxy group is optionally nono- or independently disubstituted with
(C1-0)al kyl, (Ci-a)al koxy, or hal ogen; and where the LB.B.BL bi cyclic

car bocyclWe 2440197 i s optional |y nono-or independent | ORGP t ut ed
with (Cl5)alkyl; pis O0to 3; and R12 is halogen; trifluoronethyl; cyano;

nitro; (CL.6)alkylf a(@;upa}fmllmﬁu]a cycl oal kyl ; carboxy; acetam do; hydroxy;
hydr oxy( CL. 6)a|ky| hydr oxymet hyl ; trlfluoronethoxy, sul f al noyl ; car banoyl ;

sul f onam do; al kyl suf onyl ; phenyl sﬁi ?onyl aryl; heteroaryl; where the aryl
and heteroaryl groups are optionallly nono- or independently
plurisubstituted with R7; e) (Rl 2? where R13 is phenyl, in which
t he phenyl groups are |ndepen8ently ron | y nmono- or independently

di substituted with R12; and q is 0 to 3; 30 WD 2005/ 047297

ch/ uszo@hﬁx@:w‘émRz )lrean@pmﬁpntb}f hmeﬁcﬁqm]atkyl K@Es)ﬂgﬂcﬂrbir(MQJ)r V\/nfar e R4
R15 6 C3.
155 oy o R ORFHIR Ry XA e PRV, e bR PR i e

pyrim di pﬁenymhﬁzwd:arbon@nan@lsamm di@hhgmalfon}aj \kyérsuiefcgmsélkymngp@enyI sul fonyl ;
Wneretheccloalk‘y I’In‘%ﬂ_@ (pl% &Hlly substituted with

hydr oxy ( eRtidslly supstitutsd svifibwnxy(Ge-s3lak pid whers Senz s hengote?yridigsr i i di ne,
phenyl , I l.,Oroups are
Ot 1 ol Py A e S A Sy, B Y1 SO ne ris

t oget herOPtmnﬁil)amO(l@@rll@)‘:BWBlﬁh’ldqﬁllbshnﬁgiwalma ¢ 01 B'*@udR *20gethes formra g) a group
of the f R2' is hydrogen; (Cl-s)alkyl; benzyl;
or phenyﬂéﬂgﬁwaﬁmgﬁ%Pﬁé&anzy aﬁgfﬁﬁenyl groups are optionally nono- or

i ndependent |y di - sgjbsgriotpioftle fdmufae ring with R12; and t is O or?2to6.

[ 0038] In sone enbodi nents of conpounds of forrmula IT, Xis CH2; the ring
containing X is saturated; and g oR2@ n) 5 are hydrogen. In other
enbodi nents of conpounds of fornula Iﬁ ,s CH2; the ring containing X is

saturated; R . R2 and R25 are hydrogen; and
where R* is hydrogen (Cl gyalkyl; benzyl; or phenyl; in which the benzy! and phenyl

groups are optionally mono- or independently di-substituted on the ring with R'%; and t is 0
or 2 to 6.

[0038]  In some embodiments of compounds of formula IT, X is CH,; the ring containing

© X is saturated; and R, R? and R*’ are hydro gen. In other embodiments of compounds of
formula 11, X is CHy; the ring containing X is saturated; R', R? and R* are hydrogen; and
R* is hydrogen, provided that if k, n, and m are each 1, and Y is CHR®, Z isnot H. In sill
other embodiments of compounds of formula II, X is CH;; the ning containing X is
saturated; R' ,R* and R® are hydrogen; and R*is (Cra2)alkyl; (Coap)alkenyl; (Co.yz)alkynyl;
(Cs.12) cycloalkyl; or (Cs.i2)cycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkenyl groups are optionally mono- or independently plurisubstituted with R'?, and
where the alkyl, alkenyl, alkynyl portions include linear or branched chains and may include
cyclic portions. In some embodiments of compounds of formula I, X is CHoy; the ring
containing X is saturated; R!, R? and R* are hydrogen; and R*is pheny! optionally mono-
or independently plurisubstituted with R'2.

Compounds of formula I include those wherein X is CHy; the ring containing X is
saturated; R', R* and R* are hydrogen; and R?* is R! l(CHz)p— where R'' is 2-
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R24 is hydrogen, provided that if k, n, and mare each 1, and Y is CHR25, Z
is not H In still other enbodi nents of conpounds of formula Il, X is CHZ;
the ring containing Xis saturated; R, R2 and R25 are hydrogen; and R 24
is (C.12)al kyl; (C2-12)al kenyl; (C2.12)al kynyl; (C3-12) cycloal kyl; or
(C3-12) cyBN@ULKE5A7; where the al kyl ., al kenyl, al kynyPCT/G52804008Fdg1 and
cycl oal kenyl groups are optionally nono- or independently plurisubstituted

with Rig, and re.t al k al.kenyl . .al k 0orti,ons include |inear or
br anched “XPaTRY! ﬁd&’rﬁi}ﬁﬁ(’%’l%’ﬂ’éﬂ RREEPRY c(%‘o"bct%@ﬁt(ypﬁgégﬁé Yditbodi ment s of
conpoundgarbdcyt i mbAety; pridiatisn yl; thdolick i1, (COPhiRRAMENYE (C5. sat urated; RI,

R2 and R25 are hydrogen; and 4is phenyl optionally nono- or |ndependently

pI ur i subspgyeleelky cwbwlmzyldaﬁwfmma mfl@phﬁwhﬁmmoqmrb@nﬂd@krlwdﬁmymer ein Xis

1154 | S RA SR SR bl R 02

gxopylr r oh}'diomécx s)ﬂfﬁd ﬁ)lerb ﬁmwaxqpbyﬂgl}‘diuyl.o(lﬁb@)aﬁ@ﬁy,l(pﬁén_sg,);?wiﬁmaHakrlyziyl, [3.3.3]
I CyCl1C ear Cl,]1 C . L1 al.nyt ; ;CC een;

(c,yé) al k??@&?‘b@ﬂ%‘d’ r %bBBYlkél‘%‘élﬂg’g‘Pi@ Pgenéibsﬁ lﬁ&}ﬁlbﬂ

pyrim di Pwu ps ﬂ@@ﬁﬂdn@]ﬂr ﬂx@ﬁ@»rd?(i&ﬂhébend@ﬂltlsydlséﬂ 1ﬁ%¥hdentl?ﬁ%ﬂb!§t§ﬁtécf My R} or

adamanty where the cycloal kyl ring is optional substituted with
hydr oxy( mhel@)thﬁ phgnexygreinds pm@r@ﬂmmpwr@v cpenedpntly %@}bsetpmdwowcl phenyl ,

di | )
a?”klyl !sm/f 8F%% alkox?’s‘%ﬁ]?}éﬁy’? |i3 X ﬁ%?dér)%ﬁ!ﬁﬁsﬂ%;& agcbrﬂ{;%%ﬁ%l |y nmono- or
[ Rdependepudnyll;dmen@br mdajmp@ndgplﬂmuﬁsnnmdb&th ([G;Ig}[aldkw;n;ilhomtz, atnd}[lmlglse : Ee( 5
enox ou nmno- nde n stituted wi
2) al kyIy 1@%‘)’ %ﬁ‘?ﬂ%&‘f‘eﬁlﬁ % gLt ¢ r@éﬁl%ﬁéﬁe%ﬁe’q E&ZY% %Fﬁb?"’é%yi c carbocyclic
noi ety i gcetmtb; nya%olxy H}?Bﬂﬁty Q. )legmn@ﬂﬂaﬁﬁhhﬁﬁyphmuow@aﬁdM§meﬁ h

(C g)alkyl pis 3; hal ogen; trifluoronethyl; cyano;

nitro; (&t @%}flwlfonm@)aaq%f@wl @p@qy(lﬁalfkw - arylaheseregryl; “d@@tthwbandhydr oXY;
hydr o ; u car banoyl
sﬁl fO)I’(l)a/.( E‘é’e‘%}"i’? g%}l%s #y%ﬁ)ﬂﬁgﬁ{g% sollj e#”lug{twlﬁmﬁée%{tg?%gétg V\,her e the a)r/yl
and heteroaryl groups are optionally nono- or |ndependently

| uri subst,i.put 0039]. | f d f
Formi a 1035k ekt eRbodigys obemATTY PIadrhro deSH"E R and R25 ar e
hydr ogengoaifinRads isfuafdE SR 2 fHakd R dre hythe® anRk3* is%RBB@HYﬂZHz)J, MNwidch the

phenyl groups are |ndeﬁendently optional 'y nono- or |ndependently
di subst i Ritiaahetyk in Rhigh thepderyliggoups prs imleperggutiy ontienghepne#bodi nent s of

Corrpoundﬁld%endgl{tm'&&bétlmtea%ﬁtﬁR(m:l%ndﬁ!fkeb{o gNg contai ning

[0040]  In other embodiments of compounds of formula II, X is CHjy; the ring containing
X is saturated; R, R? and R” are hydrogen; and R** is a group of the formula:
R15

N
R NCH)

*

where R and R'® are independently hydrogen; (C).g)alkyl; (C\.¢)alkylcarbonyl; (Cs.
12)cycloalkyl ring; (Cy.iz)cyeloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsutfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C,.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'; or R and R"* together form a

(Cs.12)cycloalkyl nng; and s is 1 to 6.
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X is saturated; R, R2 and R25 are hydrogen; and K24 is a group of the
formula: Rs Rl4-1"-" (CHz)s__| where R14 and R15 are independently
hydrogen; (Cl-g)alkyl; (C.6)al kylcarbonyl; (C3. 12)cycloal kyl ring;
(C3.12)cycl oal kenyl ring; benzyl; benzoyl; pyridine; pyrimdine; phenyl;
phenyl ar nMb208EPGBHAYI ; al kyl sul fonyl ; or phenyl sul f onyPCT/kREM3TIIE
cycloalkyl ring is optionally substituted with hydroxy(Cl .6)al kyl, and
where the benzyl, benzoyl, pyridine, pyrimdine, phenyl,

phenyl am nocar bonyl, al kyl sul fonyl, and phenyl sul fonyl groups are

opt i onal [4hondn sarne bmﬂabmaﬁenf rtqvnpﬂiumhﬁfS"dsrﬁMﬁE,dXvﬂ CH;; BkeXingadonfRidngnd R15

t oget her _f.orm a (C;S loal k rin S is 0,.6. 32 WO 2005/ 047297
PCT/ US20845 tiiratsd K g | fe é‘éﬂﬁ‘@ g‘hﬁné?ﬁ%“’&? OJE@Frﬁ of formula I, X
is CHzZ, the ring contal ning Xis saturateg R, R2 and R25 are hydrogen;

and R24 is a group of the fornuRE—®=GCAGHI)t where R21 is hydrogen;
(G _s)al kyl; benzyl; or phenyl; in which the benzyl and phenyl groups are

optlonal n ol ] i hth R 2; and t
opt Omal e Rk AURESRIE LIl cMOBAL ke 0B et P 21 2
the ri nggnbopﬁaae npm:gua]]@ mbmso- S)ﬁiﬂd]kpﬁnﬂd}tlyﬂl—suﬁﬁtm‘dbrﬁhanag wuhy‘d’r agénis 11 n sone
enbodi ne t§ of conpounds of formula Il, Xis CH2; the ring containing X s

saturate R, R2, R24 are hydrogen; and R25 is (CI_ 12) al kyl ;
(C2.12)al kenyl (C2-12)atkynYl; (C3.,2) cycloal kyl; or (C3.12)cycl oal kenyl;

where the al kyI al keny| , al kﬁnyl qul oal kyl and cycl oal kenyl groups are
opt i onal [({94%noC0r@0vniiSrﬂfé’?m% tlwuf%ﬂt £ slipetn X it €H2:vthe mngepptamyzgiXwher e t he

| Kyl | d
el ude Byadtod, R B A R 1¥B0eon, %Eé#.gn%“ﬂ#?ﬁ‘ﬁ“*so‘ﬁfé’ﬁ%*@%@sg e 11 x
is CHz; h¥ 1sCHg tbfzmt@ontangn@anssmataddteﬂ,,ﬁ?are BRiroiRAdarsi R 1sl(¢dr ogen; and
R25 | h | tl tituted th R12.
[0043] CoMtGe DRk ICn it (G SRROGE Sl RARE A e 11 g
cont ai ni ﬁ!lﬁy%lkbx@l %ﬂiyﬂ?l@&}&@ba]@'l andBcloglkaiy® ghongs Q%Etm@ug oR26- o5 R1 | (CH2) P

where R is 2-oxopyrrolidinyl. .. (C.6)al koxy P@ enyl ; phenoxy;
(C s) cyc’:“éﬁ?%??ﬂﬂy[i@@gl}mﬂitmllﬂ?B cadpwhsyethe alkib plkexyl; 2ikymyl BRTHYAS: napht hyl

cycl ohexslemhe [iRdar ald&gageﬂt-:a/&hauﬂ%aﬁl ghﬁchﬁfe ohmdsd ther dnfbbdimiest {sgﬁ*xy,

phenyl, pyridi nyl napht h ups ar optlona y mono- or in ependent |y
di - or compounds of formulaIl, X is CHZ, the ring containing X is saturated; R, R%, R are

hydrogen; and R” is phenyl optionaily mono- or independently plurisubstituted with R 2

[0043] Compounds of formula IT include those wherein X is CHj; the ring containing X
is saturated; R', R%, R* are hydrogen; and R* is R''(CH,),- where R'! is 2-oxopyrrolidinyi,
(C\.¢)alkoxy, phenyl; phenoxy; (Ci.s)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety;
pyridinyl; naphthyl; cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (C).s)alkoxy,
phenyl, pyridinyl, and naphthyl groups are optionally mone- or independently di- or
independently trisubstituted with R'%; where the phenoxy group is optionally mono- or
independently disubstituted with (C,4)alkyl, (C;.4)alkoxy, or halogen; and where the [3.3.3]
bicyclic carbocyclic moiety 1s optionally mono-or independently plurisubstituted with (C.
g)alkyl; p is O to 3; and R2%is halogen; trifluoromethyl; cyano; nitro; (Cy.¢)alkyl; (Ci.
s)alkoxy; cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C, ¢Jalkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonarmdo; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R,
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i ndependently tisubstituted with R12; where the phenoxy group is optionally
nono- or independently disubstituted with (C,4)alkyl, (G .a)al koxy, or

hal ogen; and where the [3.3.3] bicyclic carbocyclic noiety is optionally
nono-or i ndependently pluri substituted with (C,. 8)alkyl; pis 0 to 3; and
R12 i s haMsya3/047257f | uor omet hyl ; cyano; nitro; (Cl.6)aP®RyUS2044@I37520 6) al koxy;
cycl oal kyl ; carboxy; acetam do; hydroxy; hydroxy(C, 6)al kyl; hydroxynethyl;

trifluor hoxy:; ,sul f | ;. carbamoyl; .sulf , do.. al.kyl suf onyl. ;

pheny| suﬁjﬁgﬁyl ?%g}‘g?r ?mﬁ‘?f?i,%g}t%gf pe roﬁcfrﬂ%'?agﬁ% ’sa%’ﬁb%g}g&?ﬂ? N oups are
opt i onal Kys saiged,®', R @éheananbion; adal RIF isSREGIOH(THRY]-, Wikl IRT is p3aniiGn

2005/ 047297 PCT/ US2004/ 037820 100441 |In other enpodi nents of conpounds of
for mul a Vhich $hephenyd erqupg areiipdependanthy ontiggallypancs gf pdgpeadentigdisupgiituted 24 ar e
hydr ogenwitﬁlp\@h;%qis%tg@;B)ZCI—l( CH2) -, where R13 is phenyl; in which the
phenyl groups are | ndependently optionally nono- or independently

di substituted wth R12;andgi s 03. [0045] Conpounds of formula Il include

t hose whgrein is CH2; e Il ont.ai ni X Ss-saturated: R. , R24 are
nydr ogent0galy resineangs of iyl A SR Rttt AR Rabine Brer o R
and R15 grsgi-pdeRERICRY e HpdLagand REGa loap k¥ ihe feraiulf) al kyl carbonyl ; (C3_
12) cycl oal kyl ring; (C3.12)cycl oal kenyl ring; benzyl; benzoyl; pyridine;

pyri m di ne; phenyl; phenyl am no-c??%onyl ; al kyl sul fonyl; or phenyl sul fonyl;
where the cycloalkyl ring is optionally substituted with

hydr oxy(Cl. 6) al kyl , and where t{}e/ﬂe\n@i_lq __b_egzoyl , pyridine, pyrimdine,
phenyl , phenyl am nocar bonyl , aRkyl sul bl , @and phenyl sul fonyl groups are
optionally nmono- or i ndependently di-substituted with R12; or Rio and R15

t oget her where R band(Re3are Zdepenident] wipidragemd Cr.anltyk (€ss)kyloarbony;@0461 | n sone

enmbodi nen of ... conpounds 0o ornpula L1, XS 2: the ring.containing Xis
sat ur at eaﬁ@ﬂf?lkﬁfm%reg%@?%ﬁ%@k P%’é] r%: ﬁ%&%@%ﬁspgﬁ eOB‘p’mg"fdIC eh%&%i’ mul a:
5\;:1'_ Oh ( Clr;ﬁ)egylﬁnmltme:radacﬁg% aikyllshlydfmg:ephemﬁﬂltf&iﬁlm;dlr? thbepﬁydlkyleﬂn_gﬁﬁ&enyl d i nI
ich the benzyl an e roups,.are optionally mono- or independently
di - subst SRPPEL BhstiHed Wﬁtﬁéy@aogy{%pag)zl#y tvfn?rs thy be{l@fl’é’_.e“?‘ﬁ’img‘iﬂe=enbodi ment s
of conpopidsiaRk, fHehPUMRnbmindtRboATE alkyiei B Jard PREAI QI BEY P ErSups are
optionally mone- or independently di-substituted with R'%; or R' and R"® together form a

(Csaz)eycloalkyl ring; and tis 0 to 6.

[0046] In some embodiments of compounds of formula II, X is CHp; the ring containing

X is saturated; R', R?, R* are hydrogen; and R% is a group of the formula:

R21—O-—{CH2)5—§

where RY is hydrogen; (Ci.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; and t is 0
to 6. In other embodiments of compounds of formuia II, X is CHj; the ring containing X is
saturated; R', R%, R* and R? are hydrogen. In still other embodiments of compounds of
formula II, X is CHj; the ring containing X is saturated; R', R% R*are hydrogen; and R¥is
(C,-lg)aikyl;l (Cy.2)alkenyl; (Cz.2)alkynyl; (Cs.y2) cycloalkyl; or (Cs.az)cycloalkenyl; where
the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups are optionally mono- or
independently plurisubstifuted with R'?, and where the alkyl, alkenyl, alkynyl portions
include linear or branched chains and may include cyclic portions. Compounds of formula
Il include those wherein X is CH; the ring containing X is saturated; R', R?, R are

hydrogen; and R*® is pheny} optionally mono- or independently plurisubstituted with R™.
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saturated; R, R2, R24 and R26 are hydrogen. In still other enbodi nents of
conpounds of fornmula Il, Xis C-12; the ring containing Xis saturated; R,
R2, R24 are hydrogen; and R26 is (Cl.12)al kyl; (C2.12)alkenyl;

(C2-12)al kynyl; (C3-12) cycloal kyl; or (C3.12)cycl oal kenyl; where the

al kyl , al Wépps/04a@19kynyl , cycl oal kyl and cycl oal kenyl drQIRz0&08780pt | onal | y
nono- or | ndependent I y pI urisubstitut ed with RL2, and Wnere t he al kyl,

al kenyl yny, i nc 1o br.anched ch ns_ and,may i ncl ude
cyclic p‘gghhonsé fflé‘g’ﬁ{ﬁ' ?rtnltlﬁ iR Rt %’?aé‘frﬁte% s CH2; the
ring COﬂRbRﬁllr?@armhsdx@gén;aﬁdRH,ls m”(cﬁa)p,avhsz 13:4 azmgm@amy1,qm R26 i s phenyl
optional |y nono- or jndependently pl ur| substituted wth R12. 34 WD

2005/ 04798¥oerenEb ghenons A8 eyl ardarki3 SorBiurlrcaocy diereigty) Rﬁ\ﬂwﬂm n xd| s
a-12; R26
H@y{hwgméel%@ﬂ@ 7(@9 s)élﬁ?lcmbwaﬁc??%cycl%alkyﬁ%yboﬁﬁ Eéﬂ&go’)g%/ﬁ,}ﬁggen an

is R27(CH oxopyrrolidinyl henyl ;
phenoxy; p)(rmmdmyl;p@w&tﬂqﬂcmbpﬁylsalﬁylstﬂfm:yb phmy&aﬁ@dwlaﬂmwﬁylewmmmen di nyl ;

napht hyl hexen al kyl car bonyl ;
benzyl : ‘E‘/@ﬁ%@? ring ’53??4 “?Hag?’ ﬁ%s “*H%H& ﬁt%rﬁ%ﬂgﬁ%%/ &\‘iasul fonyl ;
phenyl SUMdpSIﬁ‘J)hduQﬂ, (@Q@ﬁ&ﬁi%'pheﬂ&ﬁﬁ%ﬁdih?ﬁber&yl; ba%};ubyﬁrhmgm,s optional I'y
substituted with hydroxy(Cl. 6) | ; where the 2- oxopyrrolidinyl,

(Cl . 6) al Risrylamywgapenyl, ylsenlfﬁwl Pf}?&)’\‘ﬁ‘ilfOWbé‘ﬁkWPthngfPPlFﬁaé‘??Rﬁlfmai y
h | | 2,
pheny anillneﬁ)&%& BB nded Xﬁ’e‘ aqiééegef}den%f{agg%k@#&ﬁw 1 @p&et R Igb\g? groups are

optionally nono-" or | pende endent ituted with
R12; whegreup h@ppmﬂigxtwnog@rau#pmdenm d}@miatlhlyedmﬂnécla}alhyhdépéﬂﬂw by
di SubStI%lft ed wi.t and where the

1053 Bttt e et (s (¥ st g Qe snat o afig 5o 3 ncependent Ty

pluri Suihaépehﬂﬁrﬂsi pWirlstibs(ifukedSya d(}{lg)alk@fl ipsis 0té Sr add Rahid hidbgerd; s hal ogen;
trifluoronethyl;

cyano; nitro; (Cl-s)alkyl; | - 6).al koxy; cl oal kyl ;
car boxy : rHRERmeS-cyangy BIEgx (1 5}% ()Qﬂf@})éllc palkyl capax Vﬂ@?'ﬁiﬂ'
tritluor E}F@H}zoﬁydm@{t .ﬁﬂl@)\/ll hy @ SLARIBY. trifluctit@BAR B imAA l%\ézlbﬁh%?lny
phenyl sulfonyl;” a etercaryl’; where the aryl and hét’eroary gr oups are
opti onal wfommdo @gylswmb@hd@ﬁwlfynﬁt gl Seteweiyloviede the atyl Rﬁhﬁ'@m@hrpl is 0to 3.

o) oSl P o B AT D s 2 70
(R13) 2CH( CHZ) g-; where R13 is phenyl in whi ch the phenyl ar oups are
oie ot Boss | Spreouns FarBHBSR A R R R AR e,
gis , Xis
t :‘g ri gglsgﬁcgfa?égnlingf R are 38816581 add RPs (lflz)gcﬁ@ﬂ{ﬁ{ SwhetdREIePhendth R26 is a
u
J P which the phenyl groups are independently optionally mono- or independently disubstituted

with R"?; and q is 0 to 3.

[0049] In some embodiments of compounds of formula II, X is CHs; the ring containing
X is saturated; R, R?, R* are hydrogen; and R®¥isa group of the formutla:
R18

|

N
RM/ \(CHz)r'_‘E

where R'* and R"® are independently hydrogen; (C;.g)alkyl; (C))alkylcarbonyl; (Cs.
12)cycloalkyl ring; (Cs.iz)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(Ci.)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenyisulfonyl groups are
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Ris Rl4-" (CH2)r where R14 and Rts are independently hydrogen; (Cl_$)alkyl;
(C.6)al kyl carbonyl; (C3_ 12)cycloalkyl ring; (C3-12)cycloal kenyl ring;
benzyl ; benzoyl; pyridine; pyrimdine; phenyl; phenylam no-carbonyl;

al kyl sul fonyl ; or phenyl sul fonyl; where the cycloalkyl ring is optlonally
substi t ut B® 2WYE72¥Gdr oxy( Cl- 6) al kyl , and where the bera/ys2pEm2tsyo |
pyridine, pyrimdine, phenyl, phenyl am nocarbonyl, alkylsulfonyl, and

phenyl suI f.on roups 5 .200 472 7 BCT/ 52 { optionally
nono- Rfﬁ’&é‘b)‘/ hitf P 8?3“355\@!’% tsﬁ% gﬁ‘ ‘ﬁ‘ Ig alﬁglgsg Eir15&@"”9“0"9& her form
a (CS 1@3q596}rcmllkiyyhnglaﬂgnmzrtolﬁs Oor 2to 6 [0050] In other enmbodiments

of conpounds of formula Il, X is CH2; the ring containing X s saturated;
Rl, R2, R24 are hydrogen and R26 i s a group of the formula: R21-0- (CHAI

e e oS M ag%bé&nea;gprou@ewrmpa ORI el lafliglle DenzY)

and phen groups are optiron mono- or | ndepende uted on
t he ri ngXié samrRe®;R'aRY R arshjadrogﬂnzarml& JsOO&agp ﬁih@ﬁxnmdm of formula II

i ncl ude those that have the fornula: ORL .OB-OR2 Rza HN) n Res In sone
such enbodi ments, R25 is phenyl mptoonahly %m)no- or independently
plurisubstituted with R72. [0052] In ot her enbodl rrents of corrpounds of

formula 1| conmpoun for (RJ[ B-OR2 H CN N
where R til‘els hycﬂg gen; ?Cl 3??1{)’}. r‘:lenzyl orp enyl in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; and t is 0
or 2 to 6.

[0051] Compounds of formula II include those that have the formula:

1

@ﬁd

In some such embodiments, R is pbenyl optionally mono- or independently

plurisubstituted with R'2.

[0052] Inother embodiments of compounds of formula II, the compound has the
formula:

OR!

| 2

B—OR

ZT

i
RZS
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[ 0053] Conpounds of formula

Il also include those that have the fornmula: OR OB-OR2 HNZ R29 Rea

wher ei n:

al koxy,

formul a | Wohzsb4128W 1S present, the conpound has foramitseosdaz7s2OR
B- ORS R'NN‘y(III) RR k' Yeym/~X }o wherein; Yis O S, CHRIS or

RS o o ST dh S ERPRRF RS (™

kis Oto
to 3and

R23 and R29 are each independently hydrogen, hydroxy, alkyl,

aryl oxy, or halogen. [0054] In sone enbodi nents of conpounds of

HO
NR26;
kis |

2) al kenyi; (C2_12)al kynyl; (C3.12) cycl oal kgtt; or (C3_ 12) cycI oal kenyl ;

where the al kyl, alkenyl, alkynyl, cycdoal kyl

pd cycl oal kenyl groups are

optionally nono- or independently ﬁ)l urf sub Put ed with R6, and where the

al kyl ,

al kenyl ,

b,
Z
RZQ
RZS
wherein;

R* and R* are each independently hydrogen, hydroxy, alkyl, alkoxy, aryloxy, or
halogen.

[0054]  In some embodiments of compounds of formula I wherein CR'R" is present, the

compound has formula III:

o
H O  B-OR!
N
R (zl—f\kf\l ) {1
R24 Jm L"‘X n

wherein:

Y is O, S, CHR® or NR%,
kis 0 to 3 and mis 0 to 3 when Y is CHR®:
kis1to3andmis0to3 whenY is NR*,
kislto3andmisOto3 whenYisO;
Ris
a) hydrogen;
b) (Ciz)alkyl; (Can)alkenyl; (Ca-12)alkynyl; (Cs.i2) cycloalkyl; or (Cs.
12)eyeloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups are
optionally mono- or independently plurisubstituted with R®, and where the alkyl, alkenyl,

alkynyl portions include linear or branched chains and may include cyclic portions;

R®is (Crg)alkyl; (Cy.¢)alkoxy; cycloalkyl; carboxy; acetamido; cyano; nitro;

halogen; hydroxy; hydroxy(C,.s)alkyl; hydroxymethyl; trifluoromethyl; trifluoromethoxy;

sulfamoyl; sulfonamido; carbamoyl; aryl; heteroaryl; where the aryl and heteroaryl groups
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al kynyl portions include |inear or branched chains and may include cyclic
portions; R6 is (G .6)alkyl; (G _6)al koxy; cycloal kyl; carboxy; acetam do;
cyano; nitro; hal ogen; hydroxy; hydroxy(CLl.6)al kyl; hydroxynet hyl;
trifluoronethyl; trifluoronethoxy; sulfanoyl; sulfonam do; carbanoyl; aryl;
het er oar yWp 20#3#r 229t he aryl and heteroaryl groups 37 WOTAG0W@mAOZYERO7

PCT/ US2004/ 037820 are optionally nono- or independently pl uri substituted

mhi‘. "cunepiall iorn seindepersim b QB TRl T sfispnfere Baarmen - o )
2; g{ oup ﬁrd;a)ﬁondﬂé thénol 8t MAGRnddntr) phiskistidsd il ngd)kbxsozks

(g . |o)aI di aI Iam o; benzyl; benzyl oXy;

yl am no
hydr oxyl (@032;&10& -C%&)Xﬁ@ﬂ@ ;00-S-REY i f1 uor onet hyl -

L uoromethony. LA ulA e, MR RS oo b
(G _10 al inlkylai; benat; lbei‘nwloxy( Eird:B) (@, K)Mlkvl hydr@ﬁyrﬁ&hﬂyﬁnhﬁﬁl kyl (G
oot iRt o P kst e s sirorgripons o
a » -

[ ndependeggelta%m% qlryalwpssgﬂfgﬂgﬁdsmohgmdgrc}{.lcal%mgﬁt eroaryl where the aryl and

het er oaryl groups "are opti onal 'y nono- I ndependent |y plurisubstituted
with R7; and where R%e((élrly)lalkahtﬂchelaéqemdr@z 1galbyns; (Bh.e)cyolorlkgh&C4 y nono- or

independe uri substi t.ute ti.onal ed to a

(C3. 10) cy&’ﬁ é%d E@ﬁmyls? ﬁ’ét@%%ﬁ&l BP&%%{P%’}’?%&%%R #E ‘t‘%&éf ¥'c| oal kyl :
wher e t hecplodikyligclbekedyd gioyibs € optihally SofPidrenRpende urifibstithidd epandent | y
plurisubstituted with R7; d) indanyl; 1,2,3,4-tetrahydronaphthyl;

( CHR2) | adar@heshetsropryliyhere fhepryl gubhetesparylerpyps areiqptignalfyananot pr pi cycl i ¢

car bocycl P ks am ne; where
t he mdan@@eﬂ&ﬁ%%’p Iﬁ&éﬁ#ﬂlﬁ%y&tﬁl&p%ﬁ&h@f&ﬂ&é@l%u:l %ﬁg;ouggé% [2.2.1] or
[3.1.1] bppwmlmmow-bmmybpmﬂemb{lﬂUmwbstalutedUph nal ly nono- or independently

pl uri substituted WI t h B | kanoyl oxy,
or RORION-CO O, whd R e @r'ﬁg%%‘é"&lﬂ’i’ %?‘3‘7%%{"6?6’1 @%?rﬁg%%‘ phenyl .
where thetgd @I,D)mman@ﬁ%eﬂh@a@@a@rmer@a@w g6\ labe JPEIBRALlyGFiorongependent |y
plurisubstituted with s)al k (CLB) al koxy, hal ogen, or

trlfluoroHE@H?ﬁmﬁbﬁmﬂﬁuﬁﬁﬁmﬁ?WﬂgBether are (C3.6)al kyl ene; e) Rl' (CH2), -
\(Mg:erS)ecscl IOZI iyloxopyc[ ﬁgi‘%l éiy?(’: ﬁ%@%@@%@@l é@ﬁﬁ%‘m‘“@g‘?%ﬁ& s 0- r31a%rht hyl ;
a [2.2.1] or [3.1.1] bicyclic carbocyclic moiety, including (4-pentylbicyclo{2.2. 2]oct-1-
yl)amine; where the indanyl, 1,2,3,4-tetrahydronaphthyl, (CH,); adamantyl, and [2.2.1] or
[3.1.1] bicyclic carbocycelic moieties are optionally mono- or independently plurisubstituted
with hydroxy, (C).s)alkyl, (C; g)alkoxy, (Cy.g)alkanoyloxy, or R°R'N-CO-O-, where R’ and
R'%are independently (Ci.s)alkyl, or phenyl, where the alkyl and phenyl groups are
optionalty mono- or independently plurisubstituted with (C;_g)alkyl, (C;s)alkoxy, halogen,
or trifluoromethyl, or R? and R'® together are (Cs.g)alkylene;
¢) R'(CH,),- where R"' is 2-oxopyrrolidinyl; (Cy.g)alkoxy; phenyl;
phenoxy; (Cy.g)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pynidinyl; naphthyl;
cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (C;_s)alkoxy, phenyl, pyridinyl,
and naphthyl groups are optionally mono- or independently di- or independently
trisubstituted with R'?; where the phenoxy group is optionally mono- or independently
disubstituted with (Cj.4)alkyl, (C,.s)alkoxy, or halogen; and where the [3.3.3] bicyclic
carbocyclic moiety is optionally mono-or independently plurisubstituted with (C,_g)alkyl;

andpisOto 3;
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cycl ohexenyl ; or adamantyl; where the 2-oxopyrrolidinyl, (Ck_6)alkoxy,
phenyl, pyridinyl, and naphthyl groups are optionally nono- or

i ndependently di- or independently trisubstituted with R12; where the
phenoxy group is optionally nono- or independently disubstituted with

(d _4) al kyio,200504y@r koxy, or hal ogen; and where the [ 3.B13)s2m4mymbo c
carbocyclic noiety is optionally nono-or independently plurisubstituted with
(Ad-B)alkyl; and jks,0to 3; .38 05/ 047297 37820 R12 is

hal ogen; trifluor {Sﬁ?foge‘b ‘ff’mrﬂ?tﬁﬁ Oy 55(5?1@(2%% P Yoxy :

cycl oal klcloakaf; l@%uxy,a.@@mmbdmrdwdmmy(m RyiyifdreEhttgyl ;. hydroxynet hyl ;

trifluoronethoxy; sulfanoyl; earbanoyl; onam do; al kél suf onyl ;

phenyl s utrighigromethoyy; sulfpraed; exsbamoyl; I@mﬂ% alkylpnfonml phesybulfenlargr oups ar e
t R
?%1'3;) 28—&%—!@89“’1@ € th@ggﬁoaglﬂql%@}%a}éyl %P)uﬂg ﬁrﬁ Vﬁﬁ&%ﬁl?%ﬁ%o%r 1Hcl‘lepz$dgrd?l ar e
i ndependﬁnhdn&)stumeﬂmtalﬂy nono- or independently di substl tuted with R12; and
0to 3 t.h R14~~\ ( ~~'" wh R14 d
g‘ ISSare ?ndepende%l %g @Bﬁé’é&«r’e {“ E@)Iépk‘iﬂyf My IChGIFCd?%ES}%E%‘?%BH’SFI ore o o
(C3.12) Cbﬁﬁéﬁ%ﬁhé%mb ofah&ﬁlly (r@%o-]f?r)]Edéﬁérﬁﬁhtﬁe&lh’ﬁbsﬁiu%awﬁmzf’ind qaep4oy! ;. pyridine;

pyri m di ne;” phenyl; phenyl am no-carbonyl; al kyl sul fony or phenyl sul fonyl ;
where the cycl oalgkwgfmim@th%foﬂptﬂﬁonal |y substituted with hydroxy(Chb)al kyI
and where the benzyl, benzoyl, pyridi NQs pyri m di ne, phenyl,

phenyl am nocar bonyl , al kyl sul fonyl and phenyl sul fonyl groups are
optionally nono- or independently d| tituted wth RL2; or R14 and R15
toget her forma (C3az)cycl oal kyl ri ngi"‘ andCH2is to 6; h) a group of ‘the
formul a: RL7 R76~ ~I (CH2)s where R16 and Rn are €ach independently hydrogen;

(CL_g)aikyl; (O viljead kY landRE iy indepshdenly hﬁc)ragdm [Gm):ﬂbﬂﬂ(bg nyI benzyl ;
DenzoY B ShR: GBS s Do 15 Bocel Beps piis! Lo i
phenyl anjRpgiaineoshchyl; flefylamitol Qonyl; QFRSjls@lﬁ‘(ﬁﬁY,'o?Bhér@mﬂfonyl, where the

cycloalkyl ring is optionally substituted with hydroxy(C,.s)alkyl, and where the benzyl,

benzoyl, pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and

phenylsulfonyl groups are optionally mono- or independently di-substituted with R'%; or R™

and R' together form a (Cs.iz)cycloalkyl ring; and 1 is 2 to 6;

h) a group of the formula:

17

|
N
R ‘\(cr%s@;

where R'® and R'7 are each independently hydrogen; (Ci.g)alkyl; (Ci.
Jalkylcarbonyl; di-(Cy.g)alkylaminocarbonyl; benzyl; benzoyl; pyridine; pyrimidine;
phenyl; phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl
groups are optionally mono- or independently di-substituted with R'% or R and RV
together form a (Cs.12)cycloalkyl ring; and sis 1 to 6;
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groups are optionally nono- or independently di-substituted with Rte; or R16
and R17 together forma (C3.12)cycloalkyl ring; and s is 1 to 6; 39 WO
2005/ 047297 PCT/ US2004/ 037820 i) a group of the forrmula: (CH2)t- 19 RN (CH)
Ju R18 where R18 and R19 are independently hydrogen; (Cl-s)alkyl; (d.

6) al kyl cawbangsie72d? - (C1. 6) al kyl am nocar bonyl ; benzyl ; Pognmedohiosan e;

benzoyl; pyridine; pyrinidine phenyl ; phenyl am nocar bonyl ; al kyl sul fonyl;
or phenylsulfonyl mhere % benzyl, benzoyl, benzothiazole, pyridine,

pyri m di ne, phenyl ERy Wi bonyl aIkyIsquonyI and phenyl sul f onyl
groups are optlonally nono- or |ndependently d stltuted with R12; or

R 8 and R 9 together forma (C3.12) cycl o .ﬁ’g each t is |ndependently
Oto6; and uis 0to 3; j) agro rrmul a: (phenyl - CH2- C( C133) 2-),
where the phenyl group is option r/4j ndependent |y

plurisubstituted with R12; k) a gro %2 he formula: Rx 3 RN(CH2)s 3i CHz1
RyC(CHz)f3 or Rzo or RY RY ~J 0 U where R2 |s hydr ogen; (Cl_s)al kyl;

(G -6)al kyl car bonyI d| ) al, k nQc rbony
g) cycl oal kyl car boMe m%‘%{ﬁ\]@ ‘if(ﬂﬁllrlgentb %?%qﬂkgﬁlé%y@ér@d}nyl
ar | kyl oxyaeqiemyi; dP ('f' lmamml%’a"rlﬁdﬁ'yﬂ'b&?zyl l%@ﬁi&’ﬂnazoiéhﬁél&l) H@f&g b ut ed

thi azol e ring; phény nocar bonyl ; “al kyl'sul f onyl ; fonyl ; where

t he benawnmxdmmzpd:ym}d, mlﬁnylatnmeparmnyi ra!ildiau&pn)ﬂmwmylwﬂfenxlt wheradear bonyl
?lrmlég:c)Zﬁljfaon R AN Ryt ai)ﬁﬁ%%b%@iﬁ{%ﬁm 08 kyl (- 12)
cycl oal kalkylsuifonyl, and phenylsulfonyl groups are optionally mono- or independently di-
substituted with R'%; or R'® and R" together form a (Ca.iz)cycloalkyl ring; each t is
independently 0 to 6; and uis 0 to 3;
j) a group of the formula;
(phenyl-CH,-C(CH;) 5-),
where the phenyl group is optionally mono- or independently
plurisubstituted with R'Z;
k) a group of the formula:

20 R
R‘N RX(CHZ}ﬁ RX(CHz)t_é Ry\ (CHz)r‘_g
or Rzo —N or < )
<) ) N,
Ry u

Ry u R20

where R% is hydrogen; (C.g)alkyl; (C1.¢)alkylcarbonyl; di-(C;.s)alkylaminocarbonyl; (Cs.
g)cycloalkylearbonyl; benzyl; benzoyl; (Cy.¢)alkyloxycarbonyl; arfkyloxycarbonyl, pyridine;
pyrimidine; phenyl; phenyl substituted thiazole ring; phenylaminocarbonyl; alkylsulfonyl;
or phenylsulfonyl; where the benzyl, benzoyl, pyridine, pyrimidine, phenyl,
phenylaminocarbonyl, alkylsulfohyl, and phenylsulfonyl groups are optionally mono- or
independently di-substituted with R'Z; R, is hydrogen; (Ci.g)alkyl; (Cy.12) cycloalkyl;
benzyl; phenyl; where the benzyl and phenyl, groups are optionally mono- or independently
di-substituted on the ring with R'?; R)r is absent or is halogen, (C,g)alkyl, (C,.g)alkoxy,

O-alkylcarboxylate, O-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylcarboxamido; or
phenyl;
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benzyl ; phenyl; where the benzyl and phenyl, groups are optionally nono- or
i ndependently di-substituted on the ring wwth R12; Ry is absent or is

hal ogen, (Cl.a)al kyl, (Cl-5)al koxy, 0-alkyl carboxyl ate,

0- aral kyl car boxyl ate, N-allryl carboxam do, N aral kyl carboxam do; or phenyl;
40 WO 2005/ 047297 PCT/ US2004/037820 s is 1 to 6;tisQo6; anduisCo3;or |) a
group of WAGIWBERAT a: (CH2)t R21-D-(C | where R21 i sPafaisemeni7sioC, $) al kyl ;
benzyl; or phenyl; in which the benzyl and phenyl groups are optionally
nono- or_ .l ndent.l. i-substituted on the ring with R12; eacht is
indepen&g%Pﬁ§£8“ﬁgmé%%%ﬂ%mEHPg’ﬁ:to 3; each R24 is independently: a)
hydrogen; b) (C_1B)adgrkyd of th€bmhalkal kenyl ; (C2. 12) al kynyl; (C3.12)

cycloal kyl; or (C3_ 12)cycl oal kenyl; where the al kyl, al kenyl, al kynyl,
cycl oal kyl and cycl oal kenyl groups are qpti ol;)y-tnono- or independently
plurisubstituted with R12, and where the kyl, al kenyl, al kynyl portions

i nclude linear or branched chai ns and ngx plude cyclic portions; c) aryl;
- or heteroaryl; where the aryl aﬁﬁLﬁbté%bhryl‘groups’are optionally nono- or
i ndependent |y plurisub§}jtuted with R12; d) R11(CH2)P where R' is

2- oxopyrrol i di nyl whereR™ 65 hydrogan; (Gahiationl:: bengersphsnyl(icwhiphohebamayky| : [ 3. 3. 3]

bi cycli e i " i dinyl ht hyl,: . cl ohexenyl. .
(o g) o PAPER Gt Bl bl s S real BB P suien e o
pyri m diRyleachphieingémnidentie artb 6narid;u iaDkyB;sul f onyl ; phenyl sul fonyl ; or
adamantyl ; mhergthe ycIOﬁgkyl zing is optionally substituted with
. 18, ”H%Pg]dp :
e

hydr oxy{ G_6) §% 2-oxopyrrolidinyl, (C - 6)al koxy, phenyl,
pyridinyl, benzyly |, pyrimdinyl, phenyl am nocarbonyl,
al kyl sul fonyl, phenyl sul fonyl, and naphthyl groups are optionally nono- or

i ndependently dib) &Fi)ailizhErdenbieylt (Cospknvh (Cad) icldalkRl 21 (Gher e t he
PrenorY SRR RO TGy, o SRRSO L g
car bocy epiienallpim@iy- drindeptridentdy plyrisnbsimted withdehend ehtieythadikylj dkdast i t ut ed
wth ( C’aIk%}?ll pigt%o;ns Pnc}usde (i)inttea? 0? [')ralallcql%d chains and may include cyclic portions;
c) aryl; or heteroaryl; where the aryl and heteroaryl groups are optionally
mono- or independently plurisubstituted with R'%;
d) R"(CH,),- where R is 2-oxopyrrolidinyl; (C).¢)alkoxy; phenyl;
phenoxy; (Ci.g)eycloalkyl; [3.3.3] bicyelic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; (C;.g)atkylcarbonyl; (Cs.iz)eycloalkylcarbonyl; benzyl; benzoyl; pyrimidinyl;
phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or adamantyl; where the cycloalkyl
ring is optionally substituted with hydroxy(Cg)alkyl; where the 2-oxopyrrolidinyl, (C,.
syalkoxy, phenyl, pyridinyl, benzyl, benzoyl, pyrimidinyl, phenylaminocarbonyl,
alkylsulfonyl, phenylsulfonyl, and naphthyl groups are optionally mono- or independently
di- or independently trisubstituted with R'?; where the phenoxy group is optionally mono-
or independently disubstituted with (C,)alkyl, (C4)alkoxy, or halogen; and where the
[3.3.3] bicyclic carbocyelic moiety is optionally mono-or independently plurisubstituted
with (C.g)alkyl; p is 0 to 3; and
R'? is halogen; trifluoromethyl; cyano; nitro; (Cy.g)alkyl; (Ci.¢)alkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(Ci.¢)alkyl; hydroxymethyl;
trifluorormethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently

plurisubstituted with R’;
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R12 is hal ogen; trifluoronethyl; cyano; nitro; (C, .6)alkyl; (d _6)al koxy;
cycl oal kyl ; carboxy; acetam do; hydroxy; hydroxy(C,.6)al kyl; hydroxynethyl;
trifluoromethoxy; sulfanoyl; carbanoyl; sulfonam do; al kyl sufonyl;

phenyl sul fonyl; aryl; heteroaryl; where the aryl and heteroaryl groups are
opti onal WO pisse4729% | ndependently plurisubstituted wethvuRop4/¢sis O

2005/ 047297 PCT/ US2004/ 037820 e) (R13)2CH(CH2)g-, where R13 is phenyl; in

whi ch t he phenyl yps_are_ind dently optionally pono- or |ndependently
di substi t ut ed vvit &:g CHGd 24y Ve % 1sgplienyly ingvigelnthp phnyl geupsHreyl a: R15
Rla~ ( Chak pRloRE AdH- d aR ehr 8) al kyl ;
(C1.6)al ky ar bon oo %3 1%1@)/63&@%@‘111{(15' ??gﬁlgﬂéd %ﬂlm 5%3%¢Iosgl(tﬁhhy| ring;

benzyl ; benzoyl ; Wﬂdﬂp@th@@mnﬁadl ne; phenyl; phenyl am no- car bonyl ;

al kyl sul fonyl ; or phenyl sul fonyl; ere the cycloalkyl ring is optionally
substituted with hydroxy(Cl-6)al ky[, and where the benzyl, benzoyl,

pyridine, pyrimdine, phenyl, ph | am nogar bonyl , al kyl sul fonyl, and
phenyl sul fonyl groups are optR&nal I'{fEHakros or i ndependent!ly di-substituted
with R Z or Rl14 an d R15 together forma (C3-12)cycloalkyl ring; and s is

0 to 6 where®" alcgm’éum@dep&ﬁt&nﬂlpnymég%n (cﬁ@)laik@t ((C!-I;}mkylcwa@m (Rgl i s hydrogen;
(C1.9)al kyI benzyl or enyl; whi ch the benz% and phenyl ﬂroups are
opt i onakh )§pcloghksl riag: @h@@kﬂ@ﬁfﬂ%ﬁw] singg bengyk engoyk suridne; tPIHEW@IPFg PhfYR R12; and t

is 0 the( yl
(C2-12) g?‘é’ylaﬁﬁé‘) %%3 %) ﬂ%yigchfﬁ‘gik"f:ﬂheﬂ (%@I?‘L’ 12 % 7l 1°ﬁ@qji o here the
al kyl , apﬂmmw $ubghﬂu;e|dwhth WWIi«yE{yamgd@yfﬂﬁdm bma)ﬂl b@zﬁwr?ﬁe FEt: onal ly
nono- en urisubsti . . an e e al ky
o Keny! PYRRUERe Sl plorS init, kb and SRR N a "y | e ude
cyclic ppﬁdnaujaﬁm@-)oramebendemmﬁtsemwwﬂ withRE er RYen@RY togdtiets faines oar y|
gr oups aée opt.i on%l ]y nono- or independently plurisubstituted with R12;

s.1z)eyeloalkyl ring; and 515 0 to 6; or

g) a group of the formula;
R21——0——(0H2),—§

where R?' is hydrogen; (Cy.s)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; and t is 0
10 6;

R® is:

a) hydrogen;

b) (Ciaz)alkyl; (Coaz)alkenyl; (Caia)alkynyl; (Csaz) cycloalkyl; or (Cs.
12)eycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups are
optionally mono- or independently plurisubstituted with R'2, and where the alkyl, alkenyl,
alkynyl portions include linear or branched chains and may include cyclic portions;

c) aryl; or heteroaryl; where the aryl and heteroaryl groups are optionally
mono- or in.dependently plurisubstituted with R'%;

d) R! 1(CHZ),,— where R'! is 2-oxopyrrolidinyl; (C,.¢)alkoxy; phenyl;
phenoxy; (Ci.g)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; (Cig)alkylcarbonyl; (Cs.pp)cycloalkylcarbonyl; benzyl; benzoyl; pyrimidinyl;
phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or adamantyl; where the cycloalkyl
ring is optionally substituted with hydroxy(C, ¢)alkyl; where the 2-oxopyrrolidinyl, (Cy.
¢Jalkoxy, phenyl, pyridinyl, benzyl, benzoyl, pyrimidinyl, phenylaminocarbonyl,

42



d R'" (CH ),- where R11 is 2-oxopyrrolidinyl; (Cl-f,)alkoxy; phenyl;
phenoxy; (Cl_s)cycloal kyl; [3.3.3] bicyclic carbocyclic noiety; pyridinyl;
napht hyl ; cycl ohexenyl; (Cl -a)al kyl carbonyl; (C3.12)cycl oal kyl carbonyl ;
benzyl; benzoyl; pyrimdinyl; phenylam nocarbonyl; alkyl sul fonyl;

phenyl sul Woregesjo4tm7 adamant yl ; where the cycl oal kyl ripegusscopsisgnal |y
substituted with hydroxy(Cl.6)al kyl; where the 2-oxopyrrolidinyl, (G

6) al koxy h |, .pyr.idiny], benzyl. K benzoyl,. i mdinyl,

ohanyt B EPb R R, b Epaty o Ther wssBil Bahbindapsegent f onyl
phenyl syj;f HIPS. (o I 56 J endent |y
o e e B o B o 1 <

opt i onaldryndependentbrdisubstépied aatnt(Cy)alksluf(s talkoxacorbaloger|; @hd wherelithd |

(C14) al 7100 .hal n;..and where t 3. 3..3] Dbi li,c.carbocyclic noiety
s opt1 narh YR B e g ep BN i RSB Syt i
0 to 3; vardCRHAIKyE phabegenndt ri fl uoronet hyl ; cyano; nitro; (Cl.6)alkyl;
(C.6)al koxy; cycloal kyl; carboxy; acetam do; hydroxy, hydroxy(Cl-6)alkyl;
hydr oxymet hyl ;  t Ri fif helpesmetridlyeipmediylrexagsy mitrog €risdalieg (Crsialkpwyiani de;

al kyl suf VPRSI i " . aryl and

het er oarC?/’ X%JJF%lﬁps a éwgkﬁ%‘!’ﬁé‘ﬁ{#@ﬁd{&%@%%3%‘%@%@%%?’?3“%| urisubstituted

wi t h R7;trif)or(iretBRCE({IGHYY carbameyle sukblamslopdlkylylfonylyphehyletifonbk agphenyl gr oups

are independent tigna nmonp- or independent|y disubstituted with R32;
Bha o | Sebrigvhety e A5t bR o dr peHoTRBEROR-eUPHEIY Rio and R1s
ar e i ndepandeilad widrdgen; (C 5)al kyl; (C.6)al kyl carbonyl; (C3_

12) cyel oal kyl ri ng); (£3-12) cycl oal kenyl ring; benzyl; benzoyl; pyridine;
pyri m di ne; phenyp} (RpheH i-nsheraRognphonyh rkyhish theahony! gequppireny| sul f onyl ;

mgi gx;? @eﬁédgﬁﬁ/w{ognlmjér_é)r?ﬁ%ﬁe&gﬁl}i}yﬁi&ggﬁgﬂ%%tﬁ%ﬁ%@ﬂg0t°p3);/ri m di ne,

phenyl , phenyl am fjog grobpfihe fahtid: sul f onyl , and phenyl sul fonyl groups are
optional Iy mono- or independently dj-substituted with R12; or R14 and R15
together forma (C3.12)cycl oal kyIRring; and t is O to 6; or g) a group of
t he formul a: |

N
-
R \(CHz)t—g

where R'* and R'? are independently hydrogen; (Cy.s)alkyl; (C;.¢)alkylcarbonyl; (Cs.
i)eycloalkyl ring; (Ca.iz)eycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C,.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R orR* and R" together form a
(Cg-lz)cycloalkyl ring; and tis 0 to 6; or

¢) a group of the formula:

R21——o—-(c:H2),—§

where R?' is hydrogen; (C\.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'% and tis O
to 6; and
R is:
a) hydrogen;
b) (Cia2)alkyl; {Criz)alkenyl; (Cai2)alkynyl; (Cs.iz) cycloalkyl; or (C.
1jeycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups are

43



R21--0-(CH2) 1-~ where R21 is hydrogen; (Cl.B)alkyl; benzyl; or phenyl; in
whi ch the benzyl and phenyl groups are optionally nono- or independently
di -substituted on the ring with R72; andt is O to 6; and R26 is: a)
hydrogen; b) (Cl.12)al kyl; (C2_12)al kenyl; (C2-12)al kynyl; (C3.,2)

cycl oal kyWoO 20¢5/40@87 12) cycl oal kenyl ; where the al kyl pcatusesyioz7szil kynyl ,
cycl oal kyl and cycl oal kenyl groups are 43 WD 2005/047297 PCT/ US2064/ 037820

o kyt - apbarh Trondt pURSPRRHHET b et AR oot Torets o e BRng and mmy

i ncl ude Bk Sortststihddite: lingar cdbishchedlchiigs ﬁfdQﬁé)b’lheluM@@fcﬁc boioag:y! and
heteroaryl groups are optlonally nono- or jndependently pIurlsubstltuted

with R12; d) R27(EHaW o W&rm%theamwwm Foups apaptignallk oxy ;

phenyl ; e 123. 3] bicyclic carbocyclic noiety;
pyri di n ‘%ng‘g Mﬁ’y @nﬂ?@ﬁ%‘% exeny v,"lt‘% 1_a)al kyl car bonyl ;

(C3.12) cycl oal kyl dprEHEH,),- ,b&nam;& 1slﬂeusmpyﬂrohch1yyrl,| (uciziI @aﬂmky, phenyl

phenyl am, nocar honyl ; su L sul f on ~a tyl; where the

cycl oal B0 xryr&'g °§°18‘§Jﬂlﬁyhaq 9%{5%?‘1%' RPER> y‘(a@ﬁwal kyl ; where

the 2- 0W@Mhéx‘éhjddt@])ﬂalky(cgbonylﬁQ@'1 woauglmmen 1; By H ibB¥ow]; P?ﬁrﬁi@m 1benzoyl

pyri m dinyl, phenyl am nocarbon %%I sul fonyl fhenyl sU ‘and
M

_ {lapht Byltphgmd@rp@ow@ndbmk@halfmw mbﬁ@ds nylhereadaimarttit Mperedhe C)@haﬁ(bfbependent ly
ri subs r nono- or

i ndepen eﬁ%tq W#@PHSU ﬁ“&ewh%?%&?@q%gﬁéﬁﬁeﬁ%%kg}‘%"ﬁg?‘%{c'hal ogen; and

anr e tg.hlkC[}@ . PheByl, pyryod, |benz}dz,rﬂanmyd;lpyn1£turméﬁlgh£nﬁmptonﬂhglyil,y nono- gr 1o

i ndepen ur,i al is an is
ol open AR Erar g o fmeontyt Gotnsers bteripimbrecr Bimedin

cycl oal kil or igdRbBRIEH Ty ﬁﬁ@&sﬁmtmltmuﬂr RHte tﬂwléw(gﬂup@a aﬁd@ﬁhuy ﬂﬂu@tr oxymet hyl ;

trifluoronethoxy; sulfa | ; carbanpyl ; sul fonam do; | suf onyl ;

pheny!| smrﬁmmnde@}wsubsmwéMtar((}m)albmlef%mﬂ@xa,rqr|ha'@s@u whergihd  groups are
opt i 0”‘3_[% [&9(:11 mﬂo@?@??&ﬂ Jh rt]m Wﬂ]&lbb&t {%&e hnﬁfén lﬁpgﬁ%sntﬁ‘?ed

(R73) 2 ere y in whic e phe groups are
i ndependam(lcy.glaﬂctyi @nalkoy3;modo- or i ndependent ly di substl tuted with R12; and

qis0tos; R'%ig halogen; trifluoromethyl; cyano; nitro; (Cy.¢)alkyl; (C,.s)alkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C.g)alkyl, hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R’;
&) (R’ 3);;CI-I(CHz)q-, where R'? is phenyl, in which the phenyl groups are
independently optionally mono- or independently disubstituted with R'%; and qis 0 to 3;

f) a group of the formula:
R1 5
/N

R4 N(CH—S

where R'* and R® are independently hydrogen; (C).s)alkyl; (Ci.¢)alkylcarbonyl; (Cs.
12)cycloalkyl ring; (Cs.iz)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy{(Ci.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsutfonyl groups are
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1) a group of the formula: Ras -~ R4~ (CH2)r where R14 and R15 are

i ndependently hydrogen; (Cl.s)allcyl; (Cl.6)alkylcarbonyl; (C3.

12) cycl oal kyl ring; (C3a2)cycloal kenyl ring; benzyl; benzoyl; pyridine;
pyri m di ne; phenyl; phenyl am no-carbonyl; cycl oal kenyl ring; benzyl;

benzoyl ; Pri068/6#e297pyri mi di ne; phenyl; phenyl am no- cardiowsebos/oatsky| sul f onyl ;
or phenyl sul fonyl; where the cycloalkyl ring is optionally substituted wth

hydroxy(CI - re the . benzyl .. hepzoyl, is di n pyrl m di ne,
phenyl , ??dﬂ&ﬁb8ﬁwgﬁﬁ§& ﬂiﬁk?ﬁ?ﬂ@#ﬁﬁ?ﬂl ﬁﬁ%% gﬂ%? yforgaoups are 44
WO 2005/@%?3%%kﬁ@$4 2QRdH R732Q0 6ot | onal |y nono- or independently

di -substituted with Ri2; or Rl4 and RE5 together forma (C3.12)cycl oalkyl

ring; and r is 0 & azew ©theformylag group of the formula: W-O (CH2) 1- |
where R21 is hydrogen; (G .s)alkyl; benzylg or phenyl; in which the benzyl
and phenyl groups are optionalMW—mnﬂqugfgindependently di -substituted on
the ring with R12; andt is O or 2 to 6 00551 Conpounds of fornula I

i ncl ude t hos z1Whrin.' the.rin nt ai i.S ted and R,
R and ORE G R GiFanlC oG toRan AP On Bith W Beny gS BhOOR g 1 s
sat ur at egroups are bftioaltl k- 3F BidBeRd G- setttutR d2h thérify WHiR aézn an@ﬂ@l ot hose
wherein X is CH2; the ring containing Xis saturated; Ri1, R2 and R25 are

hydrogen‘?f?aﬁ‘?(ﬁ R24 is (Cl _ 2)alkyl; (C2_ t2)alkenyl; (C2_12)alkynyl; (C3-12)
cycl oal kyl; or (C3-12)cycl oal kenyl where the al kyl, alkenyl, al kynyl

cycl oal k[>0|05§]“d &%?ﬂoﬂﬁ&s'ﬂﬁw&nuw ﬂHHéluéé BoRRIhaR K ¥ OFB“t‘He ik ¢ i MaspgRdent | y
plurisubstituted with ere the al kyl, alkeny ynyl “portions

i ncl ude isisptertedpand lbr&nmdelﬁf?mhéwdmganﬂlmyfhemmlPQweCIézywqrmgwomammﬁ [ 00561

cont a i IR R’ s REARWPRR ot B Waubet ot e b R EHED 1 cr
g pheny

opt i onal ihy rifp dextaining X zﬂ@:ﬂm&d;em‘g RY aﬂd R?sla&tmwgbmgtaad KICRIRIkyl; (Cot her

nbodi t te d R25
ar eoh;/glnra Qbﬁﬁﬁwﬁa@-l%ﬁmﬁ; @-(2&4{0}?3 et &0 m)gwéogi keny ura ertg? iﬂg}’]nyl o
(C1. 6) al JRew1, aBRRAY byiclRRSNARNoyclofkes) %bb‘ﬁb@ﬁrle lsydisnahﬁnﬁmél orl?hcfe}ft&{deﬁtly

plurisubstituted with R'%, and where the alkyl, alkenyi, alkynyl portions inchude linear or

branched chains and may include cyclic portions.

[0056] In some embodiments of compounds of formula ITT, X is CH»; the ring containing
X is saturated; R', R? and R* are hydrogen; and R* is phenyl optionally mono- or
independently plurisubstituted with R'. In other embodiments, X is CHy; the ring
containing X is saturated; R, R? and R are hydrogen; and R**isR' 1(CHZ),,- where R'! is
2-oxopyrrolidinyl, (C,.¢}alkoxy, phenyl; phenoxy; (Ci.g)cycloalkyl; [3.3.3] bicyclic
carbocyclic moiety; pyridinyl; naphthyl; cyclohexenyl; or adamantyl; where the 2-
oxopyrrolidinyl, {C,_¢)alkoxy, phenyl, pyridinyl, and naphthyl groups are optionally mono-
or independently di- or independently trisubstituted with R'%; where the phenoxy group is
optionally mono- or independently disubstituted with (Ci.4)alkyl, (Ci4)alkoxy, or halogen;
and where the [3.3.3] bicyclic carbocyclic moiety ts optionally mono-or independently
plurisubstituted with (C,g)alkyl; p is 0 to 3; and R'? is halogen; trifluoromethyl; cyano;
nitro; (Ci.g)alkyl; (Ci.¢)alkoxy; cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C;.
s)alkyl; hydroxymethyl; triflucromethoxy; sulfamoyl; carbamoyl; sulfonamido;
alkylsufonyl; phenylsulfonyl; aryl; heteroaryl; where the aryl and heteroaryl groups are
optionally mono- or independently plurisubstituted with R’. In still other embodiments, X
is CHp; the ring containing X is saturated; R, R? and R are hydrogen; and R* is
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carbocyclic noiety; pyridinyl; naphthyl; cycl ohexenyl; or adamantyl; where
the 2- oxopyrrolidinyl, (CL.6)al koxy, phenyl, pyridinyl, and naphthyl groups
are optionally nono- or independently di- or independently tsubstituted with
R12; where the phenoxy group is optionally nono- or independently

di subst i two eabsesey ( Cl4) al kyl , (Cl4) al koxy, or hal ogercT/vandsmdigie t he
[3.3.3] bicyclic carbocyclic noiety is optionally nono-or independently

| uri substjb ith (d.glalkyl: . pjs 0 to 3; and R12 js hal ;
PET bor ofeoRyCHemigicre kP enehyeiehich fybenyiodyas o mpereenbar ky! :
carboxy; gsRhaly ﬂ@ﬁo-QYdfd%derhM%M(t@mwitﬁ)I@*;‘ﬁM&lgiM&'ﬂ?Xynﬁ‘t hyl ;

trifluoronethoxy; sulfanoyl; carbanoyl; sul fonam do; al kyl sufonyl;
phenyl sul fonyl; aryl; heteroaryl; where the aryl and heteroaryl groups are

opL1 onal | oBBYhpd GAFRSRIFRL 1Y DAL BURSMAEH AL Dbl by O et

enbodi nent’s, ng con S “sat

are hydr ogeaturatdtic RRIF ahg RAAr VD RORD! M TFOE aRERIPUTIROBHAZES20 (R 3) 2CH(CH2) s
, Where R 3 is phenyl; in which the penyl groups are independently
optionally nono- or independently difsubstituted with R12; and q is 0 to 3.

[ 00571 Conpounds of forrmula Il inclyde thosge wherein Xis CH2; the ring
containing X is saturated; R, g2~ andioR25—afe hydrogen; and R24 is a group
of the fornmula: RI5 Ri 4~ ~(CH2)s where R14 and R 5 are independently

hyd : b: .G : Jeawl 1 X

Ao LI et BRI iR o AU 00
phenyl am piyclaalpiig (Glikyjdenlicopling; benzph benrbglupyridine; pyuinéiiee; phenyLycl oal ky!
benoyl © bl R R el i s B R vt B e R oy

al kyl sul f gptinall stnb@@wimbaﬁﬂngl%g@g%n@were @Rt HeRNA! Dz TR,

i ndependently di-substituted wt . or RR4 and R15 together forma

( C3. 12) cypysaidiag) phepplgpheaplgminocarbanyl qligylsuliong sandpbepdemteayigrops ereul a 111

al so incl Y i i 21 & L zcontal Nk RO X, rated; R,
R2 and RzEﬂ%P%mﬁ@lﬁ?%%E?\@%@"#ﬁb’%%‘i%'é"%“%?‘%‘h%g%f=?‘ﬂ% P RE otz "6 (o) 1-7 ~
wher e R21(G3s2)byadivadigé ring:(aGfl s &9 loky| ; benzyl; or phenyl; in which the benzy
and phenyl groups are optionally nono- or independently di-substituted on
the ring with R12; andt is 0O to 6.

[0058] Compounds of formula IIT also inchide those wherein X 1s CHj; the ring
containing X is saturated; R!, R? and R* are hydrogen; and R** is a group of the formula:

| Rz’““o_(CHz)t‘g

where R? is hydrogen; (Cy.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; and tis 0
to 6.

[0039} In some embodiments of compounds of formula I, X 18 CH,; the ring containing
X is saturated; R', R® and R?* are hydrogen. In other embodiments, X is CHy; the ring
containing X is saturated; RYLR% R are hydrogen; and R®is (Ci-12)alkyl; (Cs.1p)alkenyl;
(Ca.1p)alkynyl; (Cs.12) cycloalkyl; or (Cauz)eycloalkenyl; where the alkyl, alkenyl, alkynyl,
cycloatkyl and cycloalkenyl groups are optionally mono- or independently plurisubstituted
with R'2, and where the alkyl, alkenyl, alkynyl portions include linear or branched chains
and may include ¢yclic portions. In siill other embodiments, X is CHa; the ring containing
X is saturated; R', R%, R** are hydrogen; and R* is phenyl optionally mono- or

independently plurisubstituted with R".
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[00591 In sone enbodrnents of conpounds of formula Ill, Xis CH2; the ring
containing Xis saturated; R, R2 and R24 are hydrogen I n ot her

enbodi ments, X is CH2; t he ring containing X is saturated; Rl, R2, e are
hydrogen; and R25 is (Cl.12)al kyl; (C2.12)al kenyl; (C2-12)al kynyl; (C3.12)
cycl oal kywp 2005/041@87 12) cycl oal kenyl ; where the al kyl, adsarydososiskyny! ,
cycl oal kyl and cycl oal kenyl groups are optionally nono- or independently
plurisubstituted wth R12, and where the al kyl, al kenyl, al kynyl portions
i nclude linear or branched chains and may include cyclic portions In stiI
ot her Crini Te Smeritafthihis ditembbs 6PREALAMIOK i¢Chs (Al @hethinRL, 2
R24 are "hydr ogen; anq 5 1s phenyl t|onaIIy frono- pend Iy

pl ur i suldéisisututatad]; Ri R, KT 2re hygrogen; 200 SOARQWHBWWEUM B37820 [0060] In

some enbodi nent.s of ~C rrrul NN the.ring containing
Xi s sat ¥ g?%%?‘ dﬁfp(%b&{@ g?egy{ﬁ%e Q‘n‘@@%’ii[? é] b @ﬁl )p- where RI1 is
2 oxopy readbbeblie Yoiety; @iribhal; ksphyhyl; rﬂyerﬂyéxenﬁhmamam@@whgﬂequ@mal kyl; [3.3.3]
bi cyclic carbocyclic noiety; p%p di_nyl pht hyl ; cycl ohexenyl ; or

4

adanant WKOPW@YI Ker-alkeyoplieny b PYing Ia“d(“@’hthﬁﬂﬁfwwe qpHerafly mangr i di ny!l |
d a
hdependup ey SrinABELRARY {o IRRAOL RECBRADN Iindly erdliis
opt i onaldpyomahlrsramonor ofi m@pm:tedéylﬁﬂsyosdhm:ﬂbmh (Qtptkyi(Cha)élhoa) aﬂkzydngen( Ga) af koxy,
hal b I ti [
mono-or By Syl toiey Rpic e ey aPAg bRy 0t o 5. Cand
R12 is I]ﬁrhﬁﬁ@dﬁmutédﬂvftﬂx (ORI O t6 32MaR ' Ritkalo@en; (tl@iu(ﬁéxﬁétﬁ?/ﬂ cyab§] _6) al koxy;

cycl oal kyl ; carboxy; acetam do; hdroxy hydr oxy

nycr oxy FEERSE DRk (R men Hre iy rGetH@a%éwéwm @@rw«am do;
| Kyl suf ’ | ;
al Kyl su a]}% gg%g(%laﬁl ﬂ irﬁm()l'omé'ﬂﬁcigy sulfalr P@Jrﬁ{r]m i [Bndniigoar Yl an

het er oar are” "“optiona nono- ently pI urisubstituted
Wi t h R7.aly0@émyl; phergisnbondrdrpl hetemary]; sfherchpahasl heferéaoylgbups htel , X is CH2;

the rin ontaining XiS S 4 are hydrogen; and R25 is
(RlS)ZG%IPE?If;”ymo”\%%[r’Ea @Peflgygf‘fgﬁ%sﬁufeﬂm ¢h the phenyl groups are
i ndependent|y optionally nmono- or i ndependent I y di substituted wth R12; and

gis O0Oto 3 In still other enbodi nents CHZ: the ring containing X is
sat ur at 48061k | Tpptherrempo anwﬁ@@ewndaﬁﬁomﬁam X iR pheimgqatamiignul a: R s

I R X is saturated, RLR% R are hydrogen; and R® is (R 3)gCH(CH;a_)q—, where R" is phenyl; in

which the phenyl groups are independently optionally mono- or independently disubstituted
with R'?; and q is 0to 3. In still other embodiments, X is CH,; the ring containing X is
saturated; R', R?, R¥ are hydrogen; and R¥isa group of the formula:

R15 ]

|
N
R NCH)—

where R'* and R'® are independently hydrogen; (C\.galkyl; (Cy.g)alkylcarbonyl; (Cs.
1zeycloalkyl ring; (Cs.i2)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C,.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'%: or R' and R" together form a

(Cs.12)cycloalkyl ring; and tis 0 to 6.

[0062] In certain embodiments of compounds of formula ITI, X is CHy; the ring

containing X is saturated; R', R%, R* are hydrogen; and R*’ is a group of the formula:
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(d _6)al kyl carbonyl; (C3_ 12)cyeloal kyl ring; (Cs-12)cycl oal kenyl ring;
benzyl ; benzoyl; pyridine; pyrimdine; phenyl; phenylam no-carbonyl;
al kyl sul fonyl ; or phenyl sul fonyl; where the cycloalkyl ring is optionally

subst i t utwd zwstelir2by dr oxy (Cl _6) al kyl , and where the bepgyls:0a80%9%

pyridine, pyrimdine, phenyl, phenyl am nocarbonyl, alkylsulfonyl, and
phenyl sul fonyl groups are optionally nono- or independently di-substituted
with R12; or R14 and R15 toget gf—pofan,p—§ C3. 12) cycloal kyl ring; and t is O
to 6. [0062] In certain enbodi nents of conpeunds of forrmula II11, Xis CHZ;

the rin c 1:n) X S turat ed: R2 he hydrpgen;. and R25 is a
group 019” htc eceﬁﬂ? Sﬂr%f}%@’ (g ‘78)%%’]; Bﬂg}" gﬁ%%’}ylPW@zgét}% bgnzﬁ " %ﬂu;gjdzo

R21- O ( @Hidipt arstoprienal? Indns- vildepasdentty Gi-subdtahisd bi teetigwith RY; Aaenyd; in which
t he benzyl and phenyl groups are optionally nono- or independently

di - subst?fut ed on the ring wth R12; andt is O to 6, [0063] In sone

enbodi ments of conpounds of formula Ill, Xis CH2; the ring containing X is
saturated; R, R2, R24 and R26 are hydrogen. In other enbodi ments, Xis CHZ2;
t he ri ng®a&3bnt & swmegnbodmesttal campandiRaf foRayla H2AX @ yitkmogeontaming R26 i S

(G _12) g} kyl 2.1 #enylis (,C2-12)al k | ; - .cycl oal kyl; or
(C3712) xlcﬂsi’)t&f"&eg&’Q%eF%&/#héf%?@wgfg-alﬂﬁéﬁ%ef“b%BWH‘gﬁ(’S %ﬁélﬂb‘“‘aﬁ’ | and
cycl oal kemyining 30 iRstuak&l; RPFZORlateyhydRi3en; 288 RFE eQeRBARL (€, Plalehyubst i t ut ed

with R12, and where the al’kyf, al kenyl, al kyngq{{ portions include |inear or
br anchedCe eyl r2)ragloplkish onEs cy@icloalkeryli Whers thejafkywelkenylhalkynsbodi ment s,

X is CHZ b e ah Sv |,y IS ed; iR : rogen; and
Ro6 i 5. ENARyE anR iileal el Sre e Rl thetoZty o pcnlmy R R P PR a2
Conpounakeithdt ™ fand mabkee the dlkylnalkenyd atklyoglgoviivas @ichidx Hingar GhBranthed chaimg cont ai ni ng
Xis saturated, R . R2 R24 are hydrogen: and | s, R27(CH?2).p- ere R27
s 3- oxapy PRYRTHR IS ppeons) B Boser RAm AR CH e et SR X ey
[ 3. 3. 3] ibéatiated;R'CRY, REGYEhdrogdR AR ispibhyd opiidnalld aidhb Mol indepmdepinexeny| ;
(Cc_s)al kyl car bonyl ; égs 12) eycl oal kyl car bonyl ; benzyl; benzoyl;
pyrim diPHWSPbﬁﬂﬁé‘?ffjl‘V nocar bonyl ; al kyl sul fonyl; phenyl sul fonyl; or
adamantyl; where the cycloalkyl ring is optionally substituted with
hydr oxy(C 6) al kyl ; where the 2- oxopyrrolidinyl, (Cl.6)al koxy, phenyl,
pyri di nylompbemdsydf formmieziflihcluge/those veliensoh X is Ohigythie ang oadanibg Xyik
al kyl Sms];.talr“]a){eld’; Rqriigpﬂiq%ellfy&%lcﬂ; a%crl] ﬂza}gpi&&ﬁg)ﬁrw%%?esRﬁ Iis%—t?}?&pb?f&?{ii!'l)}i;

(Ci.¢)alkoxy; phenyl; phenoxy; (Cig)eycloalkyl; [3.3.3] bicyclic carbocyclic moiety;

pyridinyl; naphthyl; cyciohexenyl; (C;.g)alkylearbonyl; (Cs.i2)cycloalkylcarbonyl; benzyl;

benzoyl; pyrimidinyl; phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or _adamantyl;

where the cycloalkyl ring is optionally substituted with hydroxy(C.¢)alkyl; where the 2-

oxopyrrolidinyl, (Cy.s)alkoxy, phenyl, pyridinyl, benzyl, benzoyl, pyrimidinyl,

phenylaminocarbonyl, alkylsulfonyl, phenylsulfonyl, and naphthyl groups are optionally

mono- or independently di- or independently trisubstituted with R'%; where the phenoxy

group is optionally mono- or independently disubstituted with (Cy.4)alkyl, (Ci.4)alkoxy, or

halogen; and where the [3.3.3] bicyclic carbocyclic motety is optionally mono-or

independently plurisubstituted with (Ci. g)alkyl; p is 0 to 3; and R'? is halogen;

trifluoromethyl; cyano; nitro; {Cjg)alkyl; (C.¢)alkoxy; cycloalkyl; carboxy; acetamido;

hydroxy; hydroxy(C.¢)alkyl; hydroxymethyl; trifluoromethoxy; sulfamoy!; carbamoyl;

sulfonamido; alkylsufonyl; phenylsulfonyl; aryl; heteroaryl; where the aryl and heteroaryl

groups are optionally meno- or independently plurisubstituted with R;andpisO0to 3. In

some embodiments of compounds of formula ITI, X is CHy; the ring containing X is

saturated; R', R?, R* are hydrogen; and R is (R'*}CH(CH,),-; where R"® is phenyl, in
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nono- or independently di- or independently trisubstituted wwth R12; where
the phenoxy group is optionally nono- or independently disubstituted with
(C.4)al kyl, (G -a)al koxy, or hal ogen; and where the [3.3.3] bicyclic
carbocyclic noiety is optionally nmono-or independently plurisubstituted
with (G _s)alkyl; pis O0to 3; and R42 is halogen; trifluoronethyl; cyano;
nitro; (GWO@WQIOR'&ZP? (G _6)al koxy; cycloal kyl; carboxypCaast@widiysz0 hydr oxy;
hydr oxy( G . 6) al kyl ; hydroxynet hyI trifluoronet hoxy sul fam)yl car banoyl ;

sul fona hen I eler o t he aryl
and het oS R BIE TR rg nBSRRCAN b Ry B or iRECBRGRRY ppatiic

pl uri subsiti k 1zeﬂq/m0hoR7 and pis 0 to 3. In sone enbodi nents of conpounds
of formula Ill, Xis CH2; the ring containing Xis saturated; R, R2, R24 are
hydrogen; and R26 is (R13)2CH(CH2),, ; where R13 is phenyl, in 4g WO

2005/ 04 1P / ; gdent |y

opt i Onaﬁﬁg@;@ﬁ?&@%&?ﬁ Og%ﬁggrﬁlmlﬁegh%gtﬂeﬁeﬁ%% 1QCﬁ?Hﬁe gﬂ[ﬁ H% 03. 100641
Conpoundsmﬁraifed,rﬂwRaRTarehydrbgﬂﬂean&ibgﬁ agrevediithXfarmuigH? ; the ri ng containing
X is saturated; R, R2, R24 are hygrogen;, and R26 is a group of the

formul a: R15 R4~ ~( CHZ)r wher e 4 and R15 are independently hydrogen;

(d _g)al kyl; (C 1.6)al kyl car bonyl 12) cycl oal kyl ri ng;

(C3.12) cycl oal kenyl ring; ben X) yridine; pyrimdine; phenyl;
phenyl am no- car bonyl ; al kyl sul onyI or phenyl sul fonyl ; where the cycl oal kyl
ring is optignally, substituted with hydr ox&lm. 6@kyl , and where the
benzyl , WeEzR |andByrarﬁnnﬁ@endwbnhwreg%(%ﬂ@ 1 {Cuyp agwiroEr bony! |

| kyl sul f
?ndépZ‘n‘dgg?‘%@al%f’?ﬂ%EE? e FAER hingIRHAT, Bfon. 3’3{%“%@21* AL TN
( C3. 12) phenydahinyicarbomg; alkylshlfonyls oﬂplmnylmlfanyb whp&ﬂﬁé@ycmaﬂqybungjs of formula
111 al | d th t Xi turated;
R R el iar B T g e b R EBRAL PSR O oyt
wher e R3yrikdidiby, $hee bherkyiZdihadaldyonyl, b&p&mh’onypran@bwlsulfmlgm gdarkhe benzyl
| -

and phenyl, oups are optionally nono- ndependent, substituted on
the ri n@p&ww%lymozw aingdepepdently diggubstitutgd mth[l’d % md%'l}rég@th@cfmnt s of

conpounqgs‘lzﬁcy{:faﬁm;f I‘ﬁlg', and s Borb$o §r €5€Nt. I n ot her

[0065] Compounds of formula I also include those wherein X is CHa; the ring
containing X is saturated; R', R?, R? are hydrogen; and R? is a group of the formula:

R2 1_0_(CH2)1_§

where R? is hydrogen; (C1.¢)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R"; and t is 0
or2to6.

[0066] In some embodiments of compounds of formulal, CRRis present. In other

embodiments of compounds of formula I where CRR is present, the compound has

formula IVA or IVB:
r'o R1C{
B—OR? O B-OR®
H.N
AT
Retm / /
= yA ya
(IVA) (IVB)
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enbodi nents of conpounds of formula | where CRR' is present, the conpound
has formula IVAor IVB: RILORI0O O80OR2 0 BBOR2 H2ZNNH2N N L6 1/ R z R
Il zZ22 (IVA) (1VvB) 49 WO 2 0 0 5/0 4 729 7 PCT/US2004/ 037820 wherein Ris
a) hydrogen; b) (C, .12)al kyl; (Cz-12)al kenyl; (C2-12)alkynyl; (C3-12)

cycl oal kywp 2005/04@87 12) cycl oal kenyl ; where the al kyl pcalisesybs7sml kynyl ,

cycl oal kyl and cycl oal kenyl groups are optionally nono- or independently
plurisubstituted with R12, and where the al kyl, alkenyl, alkynyl portions

i ncl ude | "ME%M or branched chains and may i ncl ude cyclic portions; c) aryl;
or heteroaryl; where theggryl and heteroaryl groups are optionally nono- or
I ndependently plurisubstituted with R12; d) R' (CH2)p- where R11 is

2- oxopyr r @) ihgiiegén; (Cl . 6) al koxy; phenyl; phenoxy; (C -s) eycl oal kyl; [3.3.3]

bi cyclic carbocycli i et '_ ridinyl cdha n

adamantyl ; where th@ @dﬁ%%i}‘ ') ﬁiéfl ( d‘ﬁ%’ lggkﬂ?yc O@ﬁVF °¥;g§ﬂ'| di nyl,
and napht hytycifaliéps; eligre dietal aﬂltehylr;r@mmyl,wyclbmm mﬁti?ﬂbélkelﬁd gro@;ﬁs are

i ndependently trisubstituted wth . Where e phenox r oup

optional | ?PH?IF?HY 90§ Qfd%cis?@?ﬂﬂéﬂ‘tly Eflmﬂﬁb§t&5@ﬁ W[“@}tde ajidl pheredhe adk) 4!]9911,3’1

C14) al ko cyclic rmlet
i(s o)pt i on)aémﬁrpgﬁ%hg?ﬁmggg%ﬁ ent mhtegle}lljirl ébz%%y?g(?e%l %Eh%ﬁ% ;I kyl ; | g
0 to 3; and R12 i s Sadrglenhetemarfyl; urmemrthct tryl anddyenoryligidups are(opliet) gl kyI
(C.6)al kox carbo acetlam do hydr oxy; hydroxy(Cl-6) al kyl ;
hydr oxyme s or Wﬁpﬁlﬁfaﬁ% 9@6%’@ ﬁ’:ém car banoyl ; sul f onani do;

al kyl suf onyl ; pheny&l)sni‘t@mm wiRkRY is ﬁ@i(ﬁ:ﬁrﬂaﬁdihyl E@'l%)’aﬁ(otx?q:lﬁﬁ)\rll and
het er oaryl groups are optional I)é nono- or |ndependen
phenoxy; (Ci.s)eycloalkyl; [3.3.31 bicyclic carbocyclic moiety; pyndmyl naphthyl;

cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (Cy.¢)alkoxy, phenyl, pyridinyl,
and naphthy! groups are optioﬁally mono- ot independently di- or independently
trisubstituted with R'%; where the phenoxy group is optionally mono- or independently
disubstituted with (C,.4)alkyl, (Ci.4)alkoxy, or halogen; and where the [3.3.3] bicychic
carbocyclic moiety is optionally mono-or independently plurisubstituted with (C,.g)alkyl; p
is 0 to 3; and

R'? is halogen; trifluoromethyl; cyano; nitro; (Ci.)alkyl; (Cy.¢)alkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C,.s)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R’

e} (R”)ZCH(CHg)q-, where R'? is phenyl; in which the pheny! groups are
independently optionally mono- or independently disubstituted with R'%; and q is 0 to 3;

f) a group of the formula:

=z—A

R16” NCH)—

where R' and R" are independently hydrogen; (Ci.g)alkyl; {Ci.¢)alkylcarbonyl; (Cs.
1z)eyeloalkyl ring; (Cs.2)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalky! ring is
optionally substituted with hydroxy(C,.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are
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plurisubstituted wwth R7; e) (RE3)2CH(CH2)9-, where R13 is phenyl; in which
t he phenyl groups are independently optionally nono- or independently

di substituted with R12; and qis O0to 3; 1) a group of the fornmula: R7$

Rt 4~ ~-(CHz)s -F where R14 and R15 are independently hydrogen; (Cl-s)alkyl;
(G . 6)al kybearshwerryt ; (C3. 12)cycl oal kyl ring; (C3.12pcyaisombkesy ring;
benzyl; benzoyl; pyridine; pyrimdine; phenyl; phenylam no-carbonyl;

al kyl sul fanyl : or phenyl su|l fonyl; where the cycloal kyl.sring is optionally
substit GPBB‘Y% W“ﬂy?fﬂﬁ&?(’@ep&} é‘l‘W?t}tmﬁﬁ T8 k{h é‘“gé‘lu zg?g‘?tg‘ﬁéﬂ@b§ |,

pyri di ngc, ,,RyEloiklirie; mﬂfgqgglt%\%gj}enyl am nocar bonyl, al kyl sul fonyl, and
phenyl sul %onyl groups are so 2005/ 047297 PCT/ US2004/ 037820 optionally
nmono- or i ndependentigypugiof hefemiait ed with R12; or R14 and R s together form
a (C3_12)cycloalkyl ring; and s is 0 to 6, or g) a group of the formula:
R21-O- (CHz)ti | where R21 is hydHegeric s 3) al kyl; benzyl; or phenyl; in
whi ch the benzyl and phenyl groups are opt,jonally nono- or independently

di -substituted.on the ring w RIZ and t.is O tqg 6; [0067) It has further
been di s“é}?\rf'eﬁeés M&%ﬁ&%ﬁ—%ﬁ%ﬁg?wﬁef "Hlt’c‘:‘bw]bl%m&’g’cﬁ?ylgﬂﬁg&epﬂventi on can
exi st asy&lipk BRNoptibMBRmdHo- 6¥iaHdpendHOIBI SubstiiMRH 6kl ringSHahR Eodpaqungls form an
equi librium m xture in aqueous solution. As shown in Figure 1, the

concent @i on of the two isomers of such conpounds is typically pH
dependent. Thus, it is expected that such inventive conpounds will exist as
a mxture of linear and cyclic isoners in vivo. Mreover, the cyclic forns

~of inverl0d67¢ cirhaofinthsr ey deesweeedasat bervudh boronialatiyd campoumbbEthpr odr ugs.

Hence, in this aspect of the invention, there are provi ded, conpounds that
have t haMYRHERF28 CXghes Ser ot on Fyoie Pt of BTy O REQEPONS REN SR OR1  RSHN

RA I ", QggitiBAuly nidre in aqueous solution. As shown in Figure 1, the concentration of the
two isomers of such compounds is typically pH dependent. Thus, it is expected that such
- Inventive compounds will exist as a mixture of linear and cyclic isomers in vivo. Moregver,
the cyclic forms of inventive compounds may serve as novel, orally available prodrugs.
Hence, in this aspect of the invention, there are provided compounds that have the formula

VA, VB, or a mixture thereof:

RS H
R3 OR’ R* \/ ORI
5 4 2 4 2
RSHN R | OR R N | _-OR
B e B
o N%)n 5 N%)n
Ly Ly
z y
VA VB

including all enantiomers, diastereoisomers, solvates, hydrates and pharmaceutically
acceptable salts thereof, wherein:

nis1to 3;

X is CHy; S; O; CF3 or C(CHs)a;

Z is H; halogen; hydroxyl; (C).s)alkoxy; (Cy.12)alkyl; (Cs.i2)cycloalkyl; phenyl; or
heteroaryl; where the phenyl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R’;
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E) ON) ONn)n X! ~ X zz VAVBincluding all enantioners,

di ast ereoi soners, solvates, hydrates and pharmaceutically acceptable salts
thereof, wherein: nis | to 3; Xis CH2; S; 0; CF2 or C(C-13)2; Zis H,

hal ogen; hydroxyl; (Cl-6)al koxy; (Cl.12)alkyl; (C3-12)cycl oal kyl; phenyl; or
het er oar yWo 20ds@n2291 he phenyl and heteroaryl groups arecopiscanadzsyw nono- or
I ndependently plurisubstituted wth R7; 51 WO 2005/047297 PCT/US2 0 0 4/0
37 82 0 optional W X together w.th an adjacent ring carbon and Z forma
fused cycl op@BHSHRILY: X ingethpt Wihan %?Cewgdﬁar@ﬁé‘n‘%grf%n?ﬁlsﬁ$‘é3’cﬂqpﬁ@Yé;ont ai ni ng
Xis a dogpl e bond; R and R2 independently or together are hydrogen; a
boronic acid protecting group, or a group capable of being hydrolyzed to a
hydr oxyl gr owpti¢nallnrong gl thedrendsch iitei rmg cantaimgrigyX iisd dagbledionggH or i n bi ol ogi cal

fluids; R3, R4 a R5 ar | ect fr dd). .o CC) .. d).. R3 and R4 are
hyglr o;en; an? aﬂgﬂf ?%%enﬁinglg'c%gor‘%,%ﬂﬁrra&%ﬁ%‘%ﬂg%nhg%oéiglci)agldrﬁ’g%eﬁ%rgﬁ‘ﬁ‘é’h when n is
1, X i%r@é?oup@ﬁgabze dfs)elﬁ'fhlgaho(}@bd to) teidiortyl #ﬁ?hﬂﬁﬂa’qh&ﬁ%wﬁdﬁlz) al kynyl;
(C3-12) .cycloal kyl; .or.(C3-12)cycl oal kenyl; where the al kyl, al kenyl,

al kynyl ,Phé'?eloé‘&fﬂlé’i'l orip fiolegred BaidRenyl groups are optional Iy nono- or

i ndependent | 31{3%“*‘{11551%’1%?443?&6&9%0\‘}4 @Q)D ecy@and where the al kyl, alkenyl,
C

al kynyl portiohs i nclude Iinear o ranched chains and may include cyclic
porti ons; (dd) R’ and R* are hydrogen; and

R’ is

a) hydrogen, provided that R’ is not hydrogen whenn is 1, X
is CH,, and Z is H;

b) (Ciaz)alkyl; (Caaz)alkenyl; (Car2)alkynyl; (Cs.i2)
cycloalkyl; or (Cs.iz)eycloalkenyl; where the alkyl, alkenyl, alkynyl, ¢ycloalkyl and
cycloalkeny! groups are optionally mono- or independently plurisubstituted with R®, and
where the alkyl, alkenyl, alkyny! portions include linear or branched chains and may inciude
cyclic portions; _

R%is (Ci.s)alkyl; (Cig)alkoxy; cycloalkyl; carboxy;
acetamido; cyano; nitro; halogen; hydroxy; hydroxy(Ci.)alkyl; hydroxymethyl;
trifluoromethyl; trifluoromethoxy; sulfamoyl; sulfonamido; carbamoyl; aryl; heteroaryl;
where the aryl and heteroaryl groups are optionally mono- or independently plurisubstituted
with R’; amino, where the amino group is optionally mono- or independentty
plurisubstitated with R®; -SOR?; -SO,R%; -COR?; -CO,R®, -CONHR?; -CON(R?) 5; -OR?; or
—S-R%;

R’ is halogen; (Cy.10)alkyl; {Ci.10)alkoxy; (Ci.ap)alkylamino;
(Cy.10) dialkylamino; benzyl; benzyloxy; hydroxyl(C;.¢)alkyl; hydroxymethyl; nitro;
triflucromethyl; trifluoromethoxy; trifluoromethylthio; N-hydroxyimino; cyano; carboxy;
acetamido; hydroxy; snlfamoyl; sulfonamido; or carbamoyl;

R® is (Cg)alkyl; (Caopo)atkenyl; (Cap)atkynyl; (Cs.
10)eycloalkyl; (Cs.ig)cycloalkenyl; benzyl; phenethyl; aryl; or heteroaryl; where the alkyl,
ﬂenyl, alkynyl, cycloalkyl, cycloalkenyl groups are optionally mono- or independently
plurisubstituted with aryl or heteroaryl where the aryl and heteroaryl groups are optionally
mono- or independently plurisubstituted with R”; and where the aryl and heteroaryl groups

are optionally mono- or independently plurisubstituted with R’
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R6 is (CLl.6)al kyl; (Cl.6)al koxy; cycloal kyl; carboxy; acetam do; cyano;

nitro; hal ogen; hydroxy; hydroxy(C -6)al kyl; hydroxynet hyl ;

trifluoronmethyl; trifluoronethoxy; sulfanoyl; sulfonam do; carbanoyl; aryl;

het eroaryl; where the aryl and heteroaryl groups are optionally nono- or

i ndependewDi200534T07 substituted w th R7; am no, wher e HdTAysasu4ngrsgr oup i s

optionally nono- or independentl y pI urisubstituted with Rs; -SORs; -SO2R8;
-CORE; -CO2R8, -CONHRs; -CON a R7 is hal ogen; (Cl- to) al kyI

(C1- 10) al koxy: (Cl.10)al ky|°én4fﬁ'dﬁpt1°’(la¢iyfrl%?j“%|?é¢wy)°& #Hyl; fkfé}?&eyqaw benzyl oxy;

hydr oxyl {tdndilydhden to ar%%) erher@thteraﬂwl and hdtErbM9T QORI optionall

trifluoronmethoxy; trifluoronmet 0; . Nhydr oxyi mi no; cyanop car)f)oxy;

acet ani doondwdmdmnd%ﬂb’fphwmybstmmﬁlWldnﬂm do; or carbanmoyl; R$ is

(o oo Ll sekenly phhLe) Sh o St PV ¢ e

al kyl', ahibie @m oBd Fzymypor [3yal B@ydnclcarb@wclhe@idmwhclgdlﬂglpls are optionally
nono- or in pende nt plurisubstituted w heteroaﬁi/l where the

alr yl ancPerettiexstals R 2@66&9@3@@@, whsre Hwamlayyl #8@@4 %/eéf
ot | onal Ty eyEhd 2 ¢f 3 ETEHEE Sublelf oiehBterd géf‘i"ﬁﬂ%ﬁ‘)“%z‘ﬂ\‘iﬁs e
2005/ 04ﬁﬁ@ﬁ)eﬂl§ﬁﬂmﬁ@mﬁﬁ)ﬁ%ﬂm hy)ircayy((ll.@}aﬂdyb Iﬁﬁi—d)i}lkdmﬁd-g}mka._aoyloxy, lor el

3 - :
o o 1 HERAAEO vibiredf oBf 7 o sBiendpdivgbe ek ol hefhors Cﬂl@éggndﬁm y
pl uri subsHi héﬁy@ drotpd Le thn@l)ly inﬁﬂ@-ﬂ:k‘ lmdeﬁer%eﬁhéplﬁﬁﬁubﬁhﬁl@ﬂ Qﬂ”‘tﬁ@m %

, 11 or |cycI|c

CH2 d t 0- 3; .
f:ar bé%?c&%gﬂ%ﬁb@hgmaét Uﬁ@H{eﬂiYL@éRt ymfb{{cy@geﬁ{eza@ (€} d@li(ﬂiﬂeyl ) anmi ne; where
t he i ndanyl, 1, 2,3, 4- tetra dﬁﬂgﬁ%?t kre K1OH2. ko Rgﬁq@m%hég‘ Gﬁﬁ(gx;z 2.1] or

[3.1.1 1 bi cycllc carbocycl Hes are optio

i ndependﬁnnylyplmhm éﬁ)[b;mloulkgl;l f3nB. Bhbmguﬂic@mjapq(cﬁc iinogamlplmﬂmyl( Eeﬂphﬁj)yal koxy, (C

1 | k RORION. CO-O-,, wh 0 dependont |
(C?) g) aﬁ@%h %y]p t&‘ﬁgngrettw 31‘983’%%11‘31'%' Bﬂé@f‘”‘g i tn i o%al ly
nmono- Oranklfi'ﬂ %aﬂfp!; Mo udsﬂaﬂymblwlﬁak Whdehtlf &= 97 ﬁil:lgﬁéhdent C.9) al koxy,

hal ogen, rifluoroget or RO and R10 to ﬂet her are ( 6) al kyl ene; e)

R11( CH2) tpswm@ﬁu@dmtb R v@lﬁ@ﬁ&bpphmw atonp is optienally)merico eyindegshdawily: phenoxy:
cy b %l C| napht hyl ;

((:f/:jcl g%ex‘&é%\uﬁgﬂltt&%b Wé%i @lqu hgf%gxoﬁ{}?‘r"’o 335%9 3%23%%1%/ al koxs Y

phenyl , ¢atocdilioyhoiety is optlonally mono-or mdependently plurisubstituted with (C,.g)alkyl;
and p is 0 to 3;

R'? is halogen; triflnoromethyl; cyano; nitro; (C;.g)alkyl;
(Ci.¢)alkoxy; cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(Cs)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryl;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R;

H (R”)ZCH(CHZ)Q-, where R is phenyl; in which the phenyl
groups are independently optionally mono- or independently disubstituted with R'; and g is
0to3;

g} a group of the formula:

R15

N
R N CHY—

where R' and R*® are independently hydrogen; (Cy.galkyl; (Cig)alkylcarbonyl; (C,.
12)eycloalkyl ring; (Cs.2)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
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and napht hyl groups are optionally nono- or independently di- or

i ndependently trisubstituted with R 2; where the phenoxy group is optionally
nono- or independently disubstituted with (Cl-0)alkyl, (Ct-4)al koxy, or

hal ogen; and where the [3.3.3] bicyclic carbocyclic noiety is optionally
nono-or | WOSHeMEENR? | y pl uri substituted with (Cye)al kylBCT/ERI6D4/937820 0 t 0 3;
R12 is hal ogen; trifluoronethyl; cyano; nitro; (Cl-6)al kyl; (C_6)alkoxy;

C o o PSP R R H S G o e B ™! 1

phenyl s%ﬂt@ﬂmlysuagmﬁted whEhQIreRHIL. g)alﬁ?eﬁlﬁi Wiee ﬁlrexblanzgmeﬂ,ﬁ»ty%r&)s)ﬁ&ﬁé groups are
e

optional I'y nono- or independent|y urisubstitut

( R13) 2CHixoHmige, phmé,rf@enzﬂ@nmgcq@my |a1kwsnlfmlmdmh@1ybngﬂwl EPBBISS ar e

i ndepend 0 ﬁHﬁfb th R12; and
gis tﬁﬁ%h&'ﬂy@?&ﬂo Qﬁgh%wg?&[ﬂﬁ dp ucli}rS ﬂrrtgfég ﬂ% %@4 &él%'% ’dfo wher e R14
and R15 @h e )t yetbalkehdes) thd/r 32d6 6gen; (Cl g) al kyl; (C1.6)al kyl carbonyl; (C3_
12) cycl oal kyl ring; (C3_12)cycl oal ken benzyl beuzoyl ; pyrldlne;
pyrim di ne; phenyl; 53 VE)@b@S?ﬁH?‘@ E%82004/037820

phenyl ami no- car bonyl ; al kyl sul f onylgi7 or phenyl sul fonyl; where the cycl oal kyl
ring is optionally substltuted vmth hy r/oxy( Cl- 6) al kyI and where the
benzyl, benzoyl, pyridine, pyri yl, phenyl am nocar bonyl ,

al kyl sul fonyl | and phenyl sul f onff grdﬁ dsaf g optlonally nono- or

d d | - d h her f
(C3: 12) cybrreklapi ¥ geaciatcpendentyy Btogenr(r dufob b ok Rgbmbh AL Rl

R161~N 88 tIy hydr ogen;
(C1_ s)aIigkg§%%ﬁ&%ﬁg®&§%cg@3gﬁ§ﬁ}%§§mﬁé%@nhnﬂ k?Panﬁnocarbonyl benzyl ;

benzoyl ; plwyﬁamwoeqrbcwi,uaﬂkycbhutfenylmr@hwﬁylsulfpnﬁnthnihﬁd@azmoyl,a| kyl sul f onyl

o Dr oS R oo R Al SR . pheny]

groups are optionally mono- or mdependently dl-substltuted with Ru orR' and R"’

together form a (Cs.z)cycloalkyl ring; and s is 1 to 6;

i) a group of the formula:

(CH) =3
S}
R18

where R'® and R' are independently hydrogen; (C).g)alkyl; (C1.s)alkylcarbonyl; di-(C.
¢)alkylaminocarbonyl; benzyl; benzothiazole; benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsutfonyl; or phenylsulfonyl;; where the benzyl, benzoyl,
benzothiazole, pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and
phenylsulfonyl groups are optionally mono- or independently di-substituted with R orR™®
and R together form a (Cs.i2)cycloalky! ring; each t is independently 0 to 6; and nis O to 3;

j) a group of the formula:

{phenyl-CH,-C{CH3) »-),

where the phenyl group is optionally mono- or independently plunsubstituted with R'"Z;

k) a group of the formula:

20

Rx
R RX G RO Ry CHOIS
(N or Rzo_gj or )
%) ) NC

Ry u Ry u (20
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groups are optionally nono- or independently di-substituted wwth R12; or R5
and R17 together forma (C3-12)cycloalkyl ring; and s is | to 6; i) a group
of the formula: (CH2} R N-(CH R18 where R18 and R19 are independently
hydr ogen; (Cl-g)al kyl; (Cy6)al kyl carbonyl; di-(Cl_ 6)al kyl am nocar bonyl ;
benzyl; benzot hi azol e; benzoyl; pyridine; pyrimdine; phenyl;

phenyl am WORPWEARF ;. al kyl sul fonyl ; or phenyl sul f onyl ;ECTH@M/081520 benzyl ,
benzoyl, benzot hi azoI e, pyridine, pyrimdine, phenyl, phenylam nocarbonyl,

o | SULA AR e SR B0V bR COMPRI e TRORL
(C3.12) caycnylckma]kbdpbrbnny]gbeneﬁdbmzoyls((]lJa)dﬁqslmamhdrxyl @rlkﬁoﬁycaﬁmdylupyr&h& to 3; j)
apt | onariprG P aeyeRGumted el obubent bbb Al o ol o
}?hgofﬁrn& 200]!13(1%!;&21‘{?9%731 %&%ﬁ%@ 16%}\;%(1;?2 0113;?38 Kyd?(r)geRﬁo or R
( C1. s) al phghylamipocabanykyallyimbomy and ghenyiuliend sroppapte vodenably mpno- ¢rC3.

I
) bbb g e ol UL BRI |,
t hi azol ebeniyl gphcﬁjflewyhamermﬁ@n Iamcnyﬂenylabﬂo)dbﬁaré bptintlally monodiémiebaidefitony| ; wher e

;ngf’iﬂf SR tbﬁaﬁmth%? B et “a%ﬁ&%@aﬁwlﬂ%%ﬁ“f lb°“y'
| | - 2
c;cfgzlnk 1a kyycba% 4 #I%S@ ar#%/ﬁ v%ggteRﬁz%kﬁéaﬁﬂ%y ag%‘%’d pﬁa‘%‘%’ﬂé%&%ﬂ% yare(cs_1 :

opti onalgi¢nytpno- or independently di-substituted on the ring with R12; Ry
i s absent, or i.s halo (Cl.s)al kyl, (Cl.s)al koxy, 0-alkyl earboxyl ate,
0- ar al kyl i€ AthBxdj# gtt‘ég aﬂﬁlﬁlli’r&/f‘)cgar"boxam do, N-aral kyl car boxani do; or

) a group of the formula:

' S
%(CH )

RE-O-—~(CFg) v

where R*! is hydrogen; (C)_g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; each t is
independently 0 to 6; and uis O to 3; or

(ee) R’ R*and R® are independently hydrogen; alkyl; alkenyl; alkynyl;
cycloalkyl; cycloalkylalkyl; bicycloalkyl; tricycloalky}; alkyleycloalkyl; hydroxyalkyl,
hydroxyalkylcycloalkyl; hydroxycycloalkyl; hydroxybicycloalkyl; hydroxytricycloalkyl;
bicycloalkylalkyl; alkylbicycloalkyl; alkylthioalkyl; arylalkylthioalkyl; cycloalkenyl; aryl,

 aralkyl; heteroaryl; heteroarylalkyl; cycloheteroalkyl or cycloheteroalkylalkyl; all optionally

mono- or independently plurisubstituted with halogen, alkyl, polyhaloalkyl, alkoxy,
haloalkoxy, polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroatkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamino,
thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylamino-
carbonyl, alkylaminocarbony}, alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino, alkylaminocarbonyi-amino,
alkoxycarbonylamino, alkyisulfonyl, aminosulfinyl, aminosulfonyl, alkylsulfinyl,
sulfonamido or sulfonyl; provided that when n is 1, X is CHa, the ring containing X is

saturated, and Z, R® and R® are H, R* is not a side chain of a naturally occurring ¢-amino
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phenyl; s is |l to6; t is Oto6; and uis O0to 3; or 1) a group of the
formula: (CHz)t R21 O(CH2 ' U where R21 is hydrogen; (Cl_s)alkyl; benzyl;
or phenyl; in which the benzyl and phenyl groups are optionally nono- or

i ndependent |y di-substituted on the ring with R12; each t is independently
0 to 6; aW@085¥H797t0 3; or (ee) R3, R4 and Rs are indegdrsdennsigzthydr ogen;
al kyl ; alkenyl al kynyl ; cycl oal kyl ; cycloalkylalkyl bicycloalkyl;

tlcycloal al kyl Kyl K ycl.gal kyl ;

5o ook b BLILE NG SRl RYEEDNEL Kl con S R BN 9L

bi cycl oarkart &l Ri’hndIaq dgyhanﬁ.ﬁpﬁ,aaylkm{d, al kyl t hi oal kyl ; aryl al kyl t hi oal kyl ;
cycl oal kenyl ; aryl, aral kyl; heteroaryl; heteroaryl aI kél ; cycl ohet er oal kyl

or cycl ohet er‘ﬂ!ﬁ’F@k‘}chéleW corigining e ling sigpbissthe goint plpstaelimmnt | y

plurisubstituted with hal ogen, al kyl, polyhal oal kyl, al koxy, hal oal koxy,
pol yhal oghg)xy /in %ﬂf@é‘tﬂﬁtﬁi‘irﬁé}ﬁé’ {)(f cloﬁflplﬁﬁﬂliélof YA ’an@Vﬁl Ra!uﬁylk?’

cycl oal kyl al'’kyl, pol ycycl oal ., heteroaryl amno, arylam no,
cycl ohetmdmhdwtly Ock}bgbtbttrar&allhoabﬂoyicabidwroteot @@memﬂcfrmfr@m;]gdnpdin];t ro,

ad, , hi ol
vt ny R RN Btk 1 2 BILD 8o A Balen BB Dkprobahediohy 1 an no-
car bony| 2,3aliswédadT cnﬁ.-epmpg naﬂrateai k@n&hmmmapﬁ?ywham@idiydsg@y -henyl oxy,

al kyl car bonyI am no aryl car onyI am no onyl am

al kyl ani $F6euAisbriy) 2-FiRkigey -1 %Ptkw@ér(%%ﬁWérﬂrqiﬁlethavwl A lgahenyl-
am nosu djt 5 BYlanedddl) RO Oéi‘%ézol %@E% fdaf¥lol; orsi%lft%ﬁnﬂn%‘ﬁlf?r sul fonyl ;

provi de hat wheh n 'S, he ring contal ning sat ur at ed,
and Z, Rsnlmddnm R/ end R’ iRderiendendy ontogethier axthaproup bamableaf being hydroiyeed r i ng

a- ani no t55a 4047297 PCT/U 004/t 37%% ??cié%r alagllg %odd d that when n
is 1, Xi¥ TR g CBYRET 1 5’“)% WA B O Ehiosk 5 are H, R3

and R;l afoﬁnitbﬁ‘orbleﬁ?l&MkyletﬁMdMQrBemMeﬂﬁl ;Dongropartin, dm ﬁ@utbxﬁﬁu}l\{avy i necI
S|gn| I es the POl nt.. o attac mant sone e odiments o corrpoun S
of f or mul-4bwianediel; womppylaﬁalwl Wﬁ%@ﬁgﬁé‘@ﬂ?lﬁ ifosPPangl &t hbHiaaele t he boronic

acid protecting group fornmed from (+)-pinanedi ol ; pinacol;

1,2-di cymb exxhsﬁﬁ@&ﬁ&%ﬁéms &c%n@hﬁkﬂﬂ%@f&inulazvgogwt hanol ani ne;

1, 3- propanedi ol ; 3- but anedl oI di i sopropyl tartrate; 1, 4-butanediol;

dllsopropylethanedlol (S, 6
and R’ are m ependently hydrogen, alkyl; alkenyl; alkynyl; cycloalkyl;

cycloalkylalkyl; bicycloalkyl; tricycloalkyl; alkylcycloalkyl; hydroxyalkyl;
hydroxyalkylcycloalkyl; hydroxycyeloalkyl; hydroxybicycloalkyl; hydroxytricycloalkyl;
bicycloatkylalkyl; alkylbicycloalkyl; alkylthioalkyl; arylalkylthioalkyl; cycloalkenyl; arvl,
aralkyl; heteroaryl; heteroarylalkyl; cycloheteroalkyl or cycloheteroalkylalkyl; all optionally
mono- or independently plurisubstituted with halogen, alkyl, polyhaloalkyl, alkoxy,
haloalkoxy, polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, hetercarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamino,
thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylamino-
carbonyl, alkylaminocarbonyl, alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsulfonylamino, alkylaminocarbonyl-amino,
alkoxycarbonylamino, alkylsulfonyl, aminosulfinyl, aminosulfonyl, alkylsulfinyl,
sulfonamido or sulfonyl; and

R’ is alkyl; alkenyl; alkynyl; cycloatkyl; eycloalkylalkyl; bicycloalkyl;
tricycloalkyl; alkyleycloalkyl; hydroxyalkyl;, hydroxyalkylcycloalkyl; hydroxycycloalkyl;
hydroxybicycloalkyl; hydroxytricycloalkyl; bicycloalkylalkyl; alkylbicycloalkyl;
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decanediol; 1,1, 2-triphenyl-1,2-ethanediol;

(2R, 3R) -1, 4-di net hyoxy-1, 1, 4, 4-tetraphenyl - 2, 3- but anedi ol ; net hanol ;

et hanol ; isopropanol; catechol; or 1-butanol. In other enbodinents, Rl and
R2 independently or together are a group capable of being hydrolyzed to a
hydr oxyl @rou ) in an aqueous solution at physiological pH or in biological
fluids fYPREE®IBM 1, 2- di cycl ohexyl et hanedi ol ; 1, 2- etR¢IABA041037820

1, 3-propanedi ol ; 2, 3-butanediol, 1,4-butanediol; diisopropylethanediol;
met hanol ard | - 1 . odi ment s of
corrpoungék@?ﬂ?ggmyéﬁwhg%ﬁ{}/%,cy%gmgénnﬁ a?ﬂﬁgk’.’lhgggg%%’lé ﬁf ti%y ;%g%’gen, al kyl ;
al keny| ;cyelphgtergalkyloy cy@etickgybalkylalipyll albomipnallkmpno-lor sydepandbmtiy © tri cycl oal kyl ;

| kyl l, oal X | kvl ; I | kyl | oal kyl ;
Py oxy RSP Wt Ry eNIHRSE AR R BR e FmppiepRex sy 02! Y
al kyl bi cyeixeaibonlyi, atkekyl] dikynahlckalbalkdly spchlakylatdyl, palysydioalkeyicl oal kenyl ; aryl,

aral kyl ;. heteroaryl; heteroarylal k cycl ohet er oal k

cycl ohethSEERARFRIOKYlamio, CWHCE?F%H¥"|{3§1» CYﬁlBh%@roakyl?MEEﬁgém ly
pluri Suggﬁfo‘k%lﬁﬂ, b e yiad, QRGIY, s@séfelg{ed aaﬁldmyﬁa:hﬂhﬁa@m ¥ thiof@! 0al koxy,

pol yhal oal koxy,™ al koxycarbonyl, al kenyl, al kynyl, "cycloal kyl,

cycl oal lajiyithioy kikylepbbmdyechlo alkéoyplcarbhet] sruiaesat tamivh elkyeylgthianicadonyl,

cycl ohet gr oal kyl .. cycl ohet er.oal kyl al] kyl hydr ox roxyal kyl, nitro,
el G T e e BT IR A

al kyl t higylcabdi@ans) alyisuliaeNdming) Keaniasdetyll-aaib eaybaptylanghdyny| am no-
car bonyl alﬁylaninocarbonylh al kenyl am nocar bonyl , . al kyl car bonyl oxy,

al ky| cara¥ohsuianylrasingsulfinyh apnasrienyhe kil seifmapidoprsglionyl.

al kyl am nocar bonyl - am no, al koxycar bonyl am no, al kyl sul fonyl,

ami nosul oy | . TRERINRRLH b BN men ot ¥biBpuni eI formBA MACR AN O Q3 wlef Onyl ;  and
R5 is alkyl; alkenyl; alkynyl; zcl\%gl oal kyl ; cycl oal kyl al kyl ; bicycloal kyl;
tricycl gHisiepntaingiad i @Wﬂiai;%yJR y bR yaap hydfs)gqﬂy@tﬂ)ﬁzwa(@wl@%l; -kyl :

B?E;?rég‘%’%‘gﬁlﬁzé‘ﬂ%*%‘%ﬁ%gi%%ﬁ%@kgks%"%i%%}%%?ﬁ%ﬁbow 037820 |
I bl | nyt predr& eptiohn - caf :
ﬁetgrf)alrW almyhlj;k?m%:dyglog%gt ergglﬂg}lle yrm,&}oﬁ(et rzlgﬁgtzﬁh; #ﬁfnﬂﬁ ;a(r)c;:lr I>/y
mono- orpﬁnmg%@ﬁa%wﬁh&:;ﬂnﬁwhe% 3lkyly ke eoR |PSFY: lng%ﬂl}maaryhm oal kyl |
al koxy, halcaal & ampglla?/ 8 QieYortionb. KRrsRR RN Bhhbodah RN BF is (@h kyny!

cycl oal kyl, cycl oal kyl al kyl, polycycl oal kyl, heteroaryl am no, aryl am no,
cycl ohetweloalkkhsuch eyayelohetisr oal kyl al kyl , hydroxy, hydroxyal kyl, nitro,
cyano, am no, substituted am no, al kylam no, dialkylamno, thiol,

[0071] In some embodiments of compounds of formula VA or VB, X is CHj; the ring

containing X is saturated; R', R?, R? and R* are hydrogen; and R’ is indanyl; 1,2,3,4-
tetrahydronaphthyl; (CHy); adamantyl in which j is 0-3; or a {2.2.1] or [3.1.1] bicyelic
carbocyclic moiety, including (4-pentylbicyclo[2.2.2]-oct-1-yl)amine; where the indanyl,
1,2,3,4-tetrahydronaphthyl, (CHy); adamantyl, and [2.2.1] or [3.1.1] bicyclic carbocyclic
moieties are optionally mono- or independently plurisubstituted with hydroxy, (Cy.g)alkyl,
(Crg)alkoxy, (C,g)alkanoyloxy, or R’R'*N-CO-0O-, where R’ and R" are independently (C;.
g)alkyl, or phenyl, where the alkyl and phenyl groups are optionally mono- or independently
plurisubstituted with (Cyg)alkyl, (C,.g)alkoxy, halogen, or trifluoromethyl, or R’ and R¥®
together are (Ci.¢)alkylene.

[0072] Compounds of formula VA or VB include those wherein X is CHy; the ring
containing X is saturated; R!, R®, R? and R* are hydrogen; and R’ is R'(CH;),- where R"' is
2-oxopyrrolidinyl; (Ci.¢)alkoxy; phenyl; phenoxy; (Ci-g)eycloalkyl; [3.3.3] bicyclic
carbocyclic moiety; pyridinyl; naphthyl; cyclohexenyl; or adamantyl; where the 2-
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al kyl t hi o, al kyl carbonyl, acyl, al koxycarbonyl, am nocarbonyl,

al kynyl am no- car bonyl, al kyl am nocar bonyl, al kenyl am nocar bonyl ,

al kyl car bonyl oxy, al kyl carbonyl am no, aryl carbonyl am no,

al kyl sul f onyl am no, al kyl am nocar bonyl - am no, al koxycar bonyl am no,

al kyl sul f 92005/ @idhosul fi nyl , am nosul fonyl, al kyl sul fREIIS20@@sM2Nham do or
sul fonyl. [0070] In still other enbodi nents of conpounds of fornmula VA or

VB, Xis CH2: the., Il ainin I aturated: . R . R2, R3 d R are
nydr ogen; RBREGE (S SRR, RS f"é}fﬁnﬁz‘f}@ﬂ%@ﬁ?ﬁ;w@ﬁ SEAPIPRNToRo 3. 12)
cycl oal kylar imfepér@nth2jicyrahdspkrhdentty trisubstinesd Wigh R kyhere tied fhenyly, grédgay ny |l

cycl oal kyl and cycloalkeqyl rQups ,are optjonally nmono- or independently

pl ur i substaPPaRaLly mErenoREd P&W%nahé%b#%e ‘VW(QHE?{W&@H)E’%PW Ayhalegsnt | ons

i nclude i r r edr; 1 | i 1 [.ons. I n sone
Such embod e e B d R b el ] bR 0071) I
sonme enbodilurnbgitued wishouikyliaf is Ode mdnd R/Aisdulogs); tidlsor@sthyl benoj ng

containing.X i rated, R, 3 apd R4 are . hydrogen; .and R5 is

i ndanyl ; ltﬁo’ééhagl%lét @ﬁ%oéﬁ;acﬁ’%hvﬁ?c? F““"g 1%’?1}3’ OQVQHW?X% F is 0-3; or
PR R R B R i L i

1,2, 3, 4- t AlRamawh !'@a%w]é%ﬁl_ifpl}sfl'(W2;wteraaamhegﬂ the grbjardieteroaryl gspupparer. 11

ol ur 1 substPrOrag PR o bR PRk QW BN Py Y

(d _s)al kanoyl oxy, or R9R1DN-,COC}; wher e R9 and_Rl_O are i,ndep‘endently (g _
8) al kyl , dfOBhenompaprisef Videoral Kk firthgninicivdethpse wheseip X ia(&oberiopal | y nono-

or indepen A | urisubstiguted w4 h 8) al kydls, . (&b xy, hal ogen,
or trifl uo"gg‘mé‘f“r?y)l( F)S %{rﬁ%@@n 0" O gEE &@“’%%“e .1é§1§| 12?%@1%’3@'{ 0072]
Conpounds wiferd RF riziptanidAinovhidBthi phdnytl groupog e indegandémlyXéptisndlivdzorioher ri ng
containing Xis saturated; Rl, R2, R3 and R4 are hydrogen; and R5 is R]

1( CH2) P V\ngie@erpﬂ%ntiyfi ubs Wdﬂf}‘%oﬂ“&iqﬁ?sf"%-Cl. 6) al koxy; phenyl: phenoxy;
(C-e)cycloal kyl; [3.3.3] bicyclic carbocyclic noiety; pyridinyl; naphthyl;
cycl ohexergr4)or nashanPeniBokimeMiesfRoinBeunds of foiuRO00 LPYB2Y 1s E8T/thé2804/ 037820
oxopyrrolidinyl, l(QC:l. 6) al k%y 2 Epaem?flld pyai di nyl, and naphthyl groups are
opt i onal | ycoR@HNE Bis sanert Rodhs Ryans R’ w5 hydraegsernsdhits ¢ 2rqup of BstPammlad wi t h
R12; where the phenoxy group is optionally nono- or independently

di substituted with (Cl4)al kyt, (O .agal koxy, or halogen; and where the
[3.3,3] bicyclic carbocyclic noiety i|s optionally nono-or independently
plurisubstituted with (C-s)al kyl; pN.s 0 tos3; and R12 is hal ogen;
trifluoronethyl; cyano; R (CH2)r‘_§'

¥

where R'* and R"® are independently hydrogen; (Cy.g)alkyl; (C.¢)alkylcarbonyl; (Cs.
1z)cycloalkyl ring; (Cs.p2)cycloalkeny! ning; benzyl; benzoyl; pyndine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(C,.s)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkylsuifonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'?; or R' and R'* together form a

(Csaz)cycloalkyl ring; and r is 2 to 6.

[0075] In other embodiments of compounds of formula VA or VB, X is CH; the ring
containing X is saturated; R', R?, R? and R? are hydrogen; and R is a group of the formula:

R1?’

N
R1e” NCHa)s ,
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nitro; (A _6)alkyl; (C-6)al koxy; cycloal kyl; carboxy; acetam do; hydroxy;
hydroxy(d _  6)al kyl; hydroxynethyl; trifluoronethoxy; sulfanoyl; carbanoyl;
sul fonam do; al kyl sufonyl; phenyl sul fonyl; aryl; heteroaryl; where the aryl
and heteroaryl groups are optionally nono- or independently

pl uri subs¥pt2065éd728f t h R7. 10073] Conpounds of VA or VBdrarstdvens®wrocl ude those
wherein Xis CH2; the ring containing X is saturated; R, R2, R3 and R4 are

oheny! g SIHE Ko B b ERerp e SRR Kool © PRl satarh voc

di substi tgymgnamﬁdnarra’oﬁyl mﬂyfqbdnaoﬁ ﬁ)@ldﬁle ﬁ.ﬁﬁﬂlﬂinej phegg@i® enmbodi rrent S of

conpounds of formula VA or contai ning Xis saturated;

Rl, R2, RB %Hﬂﬁzpcaﬁbeﬂﬂyﬁkﬂ@}éf?ﬂylaﬁapmsyl%lf%b t”@ﬁf@ the beyl, beszavlh a:  R15 Rl4-~

b phs s Bhap A maspalsee b e e L (€2

benzoyl ; psjara epthmjl]*ly motlo-1e mqnhmdy.htly dlpshmmtedrwanézabbhﬁmhd Réfl kyl sul f onyI

or phenyl ere th ycl oaI K gis optionally substituted wt h
hydr oxy( C _gg 5‘]%9? \egh’d)cé{ﬂgfﬁgﬁ rf; enzoyl, pyridine, pyrinidine,
phenyl, phenyl am nocar bonyl, al kyI sul fonyI and phenyl sul fonyl groups are
opti onal | yooTepo- m%rtmﬁ@@@@diﬁ@ﬂﬁswcah osmamﬂtmmﬂvw driVEBRis CH,; fib4ingnd R15
together forma -12) cyc| oagl kyl r| ng; and r 2.to 6. 10075] I n ot her
enbodi nenfeptyning éﬁﬁ'@?doR  RorFnang R\/ATe(frdeB‘msﬂnﬂ;R arperopmef the fgmutapnt ai ni ng
Xis saturated; R, R2, R3 and R are hydrogen; and R5 is a group of the
formila: RL7 RL6/ (CHZ)s 58 WO 2005/ 047297 E /U82004/ 037520 where R16 and
R' are each i ndependent | y hydrogen; a¥ (Cl. 6) al kyl car bonyl ;

i-(g_ 6)al kyl am nocar bonyl ;, benzyl Wzoyl pyri di ne; pyri mdine;
phenyl; phenyl am nocar bonyl ; Ral _LO@HI/ or phenyl sul fonyl; where the
benzyl, benzoyl, pyridine, pyr| phenyl phenyl am nocar bonyl ,
al | cyl sul fonyl, and phenylsulfo groups are optionally nmono- or
i ndependently di-substituted with R12; or Ri6 and R 7 together forma

2SR iy bl SR oL

s)alkylaminocarbonyl; benzyl; benzothiazole; benzoyl; pyridine; pyrimidine; phenyl;

phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
benzothiazole, pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and
phenylsulfonyl groups are optionally mono- or independently di-substituted with R'%; or R'®
and R"? together form a (Ca.j2)cycloalkyl ring; each t is independently © to 6; and u is 0 to 3.

In some such embodiments, R® has formula:

[0077] Compounds of formula VA or VB further include those wherein X is CHa; the
ring containing X is saturated; R', R?, R® and R* are hydrogen; and R’ is a group of the

formula:
(phenyl-CH;-C(CH3),-),

where the phenyl group is optionally mono- or independently plurisubstituted with R'%.
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containing Xis saturated; R, R2, R3 and R4 are hydrogen; and R5 is a group
of the formula. (CH2)t-" HN- -(CFizlc :r) u Rt$ where Rs and R9 are

i ndependent|y hydrogen; (Cl-s)alkyl; (C _6)al kyl carbonyl; di-(Cl_

6) al kyl am nocar bonyl ; benzyl; benzothi azol e; benzoyl; pyridine; pyrimdine;
phenyl ; wioengdimamonocar bonyl ; al kyl sul fonyl ; or phenylmiidsogloz7seher e t he
benzyl, benzoyl, benzothiazole, pyridine, pyri m di ne, phenyl,

D o 95 et O R e AR S A M BB A g s

t oget hercofn&'hﬁil%'ﬂ‘ X ($Shk A OYC| RAIRYhd RY 86 hy@8géh; bud R’ isRden@NdeR fynflat 0 6; and
n

uis 0to 3. sonme such embodi nents, R5 has fornula: R19, za-'| or R~ N
N RS R8 [0077] Conpounds of fornula VA or VB furt er include those
wherein Xi s CHZ,R%%& ri ng cont ai ni ng RXLCEP ggurak ((;:Hﬁzé R3 and R4 are

hydr ogen; and R5 ) s &Clip of th ? 2-C(CH3)2-), where
t he phenyl group{j s|\opti onalcf y i ndependen ?;I urisubstituted with
R12. 59 WO 20@5/ )397 PCT/ USZOOEi 03782 [00781 IRao séne enbodi nents of

conmpounds of formula VA or VB, Xis CHZ; the ring containing Xis saturated;

R, R2, Warar® 1Rﬁychb@nh6cqrgng@nt (Ca@dkﬂtSarbSn}@; tﬁ-l(Oug)a]szlaﬁ]hﬁcirBﬁrr_f,m;l @. | Rx 3g
I~ ( cH2)c3R§( 2s RY/@or Rfﬂ?‘il ,0 or fC-J1 ~ 0O u where W is
hydr ogerg)eycler y&m@wl t@@ylesv%tmh ellarprycahonyl arlisylgryeprbonyingeihisony | ; (C3_

s) cycl oa) J}gbgt Eﬁé @ﬁlylv lﬁﬁﬂzs%sttt@%%&le riag pheﬁglﬁhﬁmt&wﬁ@ ADeMNifonyl

arl kyl ox yr| pyrim di ne; "‘phenyl; phenyl” substi tut ed
t hi azol @TthISUﬂﬂqaﬂyWhm ﬁ@d:@nb&@hzoyalpw'ﬂlsﬁtlmmme pbenyhhenyl sul f onyl ; where

e P RSB Pl N RO Recy o

independently di-substituted with R ; Ry is hydrogen; (C;.g)alkyl; (Cs.y2) cycloalkyl;
benzyl; phenyl; where the benzyl and phenyl, groups are optionally mono- or independently
di-substituted on the ring with R'%; Ry is absent or s halogen, (C,.g)alkyl, (C.g)alkoxy,

Q-alkylcarboxylate, Q-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylcarboxamido; or
phenyl,

sislto6;tis0to6;anduis Oto3; or

In some such embodiments, R has formula:.

Rx
(CHp)—%
(\:'F‘tcmh—% @/
N
RzO/N or .

L20

[0079]  In other embodiments of compounds of formula VA or VB, X is CHy; the ring
containing X is saturated; R!, R*, R® and R* are hydrogen; and R’ is a group of the formula:

Q/(CH2h—~§
th—o—-(ct-ﬁ ) u

where R*! is hydrogen; (C).g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl

groups are optionally mono- or independently di-substituted on the ring with R' each t is

independently 0 to 6; and uis 0 to 3. In some such embodiments, R> has formula:
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i ndependently di-substituted with Ri2; R is hydrogen; (C-s)alkyi; (C3-12)
cycl oal kyl ; benzyl; phenyl; where the benzyl and phenyl, groups are
optionally nono- or independently di-substituted on the ring with R12; Ry
is absent or is halogen, (Cl_8)alkyl, (Cs)al koxy, 0-alkylcarboxyl ate,

0- ar al kyl warbepytat e, N-al kyl car boxam do, N-aral kyl carpfgaxamdasssy phenyl ;
sisl to 6;tisQo06; andui sOto3;or In sonme such enbodi ments, R5 has fornula:.
(CH2)1--~ rJ}" N R201IN or R20,[00791 In other enbodi nents of conpounds of
formula VA or VB, Xis CH2,~hexing containing Xigptirated, R, R2, R3
and R4 are hydrogen; and S a group of t Ffrula: < (CH2) R2'-O-(C FIA
~D where R2l is hydrogen )abrkyl benz) phenyl; in which the
benzyl and phenyl 13[9) ' i

di -substituted on the ring with R12; each t is independently O to 6; and u
is O0to 3. In sone such enbodi nents, R5 has formula: 60 WO 2005/ 047297

PCT/ US2(0d4003 7 $2hpolifds of fdrmiRals A of ve fuPhdrarkle tlﬁ&@&%re@pm‘p@ﬂdrlﬂ%r@f forml a
VA or VB further include those wherein R and R2 are hydro nis 1, X

t oget herhygfasanaris Ad¥ sessther withan adirgsairingrarpnapd fh farm o Ssad p@twbpw R3,
R4 and R5 are i ndependent | y hydrogen; al kyl; alkenyl; alkynyl; cycl oaI kyl ;
cycl oal kyl al kl Y ;- hydr oxyal kyl ;
hydr oxyal kyl (@yﬁc adg%}@iﬂhé&%o@eyggh?oa% kylfﬂw] 5%3{? %;ngé]ﬁ%ﬁl’;

hydr oxytqypbylkbfb&lykjvicycloﬁkyﬂytricgdbddkmaﬂkybyckwﬂuywl'b'dm)(gallbﬂt kyl ; al kyl t hi oal kyl ;

| al kyl t.h h -
ﬁ(ra%/e?oa%ﬂ?’tflﬁ# % th%R}@ﬁé(ﬁ 5§?%%alkg[,¥1g§rgr¢%gc%’ @%%?‘%3‘%5%3’ Lopt i onal 1y
NONO-  OrbikyRARRSRASM a1ty kYD SldylihbedyMhdy i IR RERI; cidikalkenyR @y hal oal kyl ,

al koxy,
Y aralkyl; heteroaryl; heteroarylalkyl; cycloheteroalkyl or cycloheteroalkylalkyi; all optionally

mono- or independently plurisubstituted with halogen, alkyl, polyhaloatkyl, alkoxy,
haloatkoxy, polyhaloalkoxy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamino,
thiol, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylamino-
carbonyl, alkylaminocarbonyl, alkenylaminocarbonyi, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino, alkylsnlfonylamino, alkylaminocarbonyli-amino,
.alkoxycarbonylamino, alkylsulfonyl, aminosulfinyl, aminosulfonyl, alkylsulfinyl,

sulfonamido or suifonyl.

[0081] In certain embodiments of compounds of formula VA or VB, the compoundshave

the formula:
R® H
R3 OR1 R* \/ OR
5 2 4 2
ROHN _OR R N._| OR
sB
O N
\~/ L
; Z ,
or a mixture thereof,
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bal oal koxy, pol yhal oal koxy, al koxycarbonyl, al kenyl, al kynyl, cycl oal kyl,
cycl oal kyl al kyl, pol ycycl oal kyl, heteroaryl am no, aryl am no,

cycl ohet er oal kyl , - cycl ohet er oal kyl al kyl , hydroxy, hydroxyal kyl, nitro,
cyano, am no, substituted am no, al kylam no, dialkylamno, thiol,

al kyl t bi o, WQRN§P¥A¥Donyl , acyl, al koxycarbonyl, am nocBEBURMN4/03G8%Kynyl am no-
car bonyl , alkytaninocarbonyl al kenyl am nocar bonyl, alkylcarbonyloxy

AR et e RN S

am nosul finyl, am nosul fonyl, al kyI sul f| nyl, sul fonam do or suI fonyl.
[ 00811 hi certain enbodi nents of conpounds of fBPNdl a VA or VB, the
conpoundshave the formR%a: R5ORR3 OR R3 \/ROR/ FBRN R4 "/OR2 RA NOR2 O

NN N'f XL -X BEgN.a xR&rq t heréof . 2®p5/ 472&? PCT/ US2004/ 037820
[ 0082) Conpounds of fo a VA VB |nclude o@e |ng the formula: R5 H
R3 ORL R3\/ OR R5HN ~, R4 NN oR2 |S N KTk- LS or a mxture
t hereof [0083] In other lenbodi nents, corrpound of fo mJaI VA or VB incl ude
t hose having the fOE) 3 'I:\l’ NRA ORRA NI OR2

or a mixture thereof,

[0083] In other embodiments, compounds of formual VA or VB include those having the

formula:

OR! / OR!

RSHNi _OR? jA/ &> | /OR2

or a mixture thereof, or the formula:

OR! R \ / OR1

or a mixture thereof.
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eB ONON or a mxture thereof; or the formula: RS HR3 ORL R3 ' / ORL
REHN R4 1| /ORR RA N. BORR2 e ONON or a mxture thereof. 62 WO

2005/ 047297 PCT/ US2004/ 037820 [0084] Conpounds of formula VA or VB further
i nclude those having the formula: RS HR3 ORS R3 '/ ORS R$}HN R4 ,OR2 R4
N~BOR B O NERAROr a m xture thereof. [0085] In stilPCluseeed/srdodi nent s,
conpounds of fornula VA or VB have the forrrula R HR3 OR R3\/ OR R5HN

enbou; meHaB4 cotimnenass & CrbithyA o Brieihfe rRUERnlr ks Y he’ R o

, I OR  R5HN R4 OR2 R4 NN. BOR2 BONONO—l O—l

\/ OR’

~f 5 r\gm

or a mixture thereof.

[0085] In still other embodiments, compounds of formula VA or VB have the formula:

/ OR’

Rf’Hrslj/i OR2 i AN l /0R2

or a mixture thereof.

[0086] In yet other embodiments, compounds of formual VA or VB have the formula:

\ O

5
REHN j/i 0R2 irﬂ |
AN

or a mixture thereof,
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or a mxture thereof. 63 WO 2005/047297 PCT/ US2004/ 037820 (00871 In stil
anot her aspect, the invention provides boronic acid inhibitors of dipeptidyl
pepti dase-1V having an inhibition constant of 10 m cronolar or |less for

di peptidyl peptidase-IV. Such inhibitors conprises a boroproline (including
bor opyr r oWMOREH 7297 hor opi peri di nes, and boroazepanes) PATVGeHE@3182) an ani no
aci d through an am de bond. The amno acid can be a beta-am no acid

(i ncl ud ycI i suc S cI oa k |

N het er héFng{o :Fﬁsc?erl % ’ﬂve%n rc“(’:léfalbc’ﬁc'n1 arﬁlingl%&é%gfsd’fﬁﬁ\‘?%?at | east
one subsﬁeptxdmawmmmglmmhnﬂft&yimnﬁmtafu@inﬁarmgomoMasslfagjlpepnuﬁg ot her than
pyrrolidine, or syhstjtuted glyci In s nbodi rrents the boronic acid
i nhi bi to‘?"'l’f@asﬁI B“H’rfﬂ'l‘é 1grs cwseﬁagwapli@e én%*é pasopgrqliineg ) H R R ~i X
J"Z i lahd 8543 138 LE LARLSOIBLS ates and
pharnacéﬁ%#gg#ﬂgmaacceptg%?gﬂggﬁ?gﬂé e?ﬁofﬁbmherelHg§ﬁl¥§h§§muhgﬁkxl CH2;

S 0; CFazmoe a@@mezabeza-mmmamﬂaﬂnglgémgcwwrfomyﬂsuclq@ e@) al koxy; (Cl_12)al kyl,
(C3_ 12) ny t.eroa nyl .and.het er oaryl
Grotins. oy SRP IR R a0 ap NGB ER I rind R A BT AN R

opt i onal dcys haXungQ&hé’l @he Wibstituai cadheutgtataniihé geid AbH BNhAMe Zifgther dhanused

cycl opropyl ;... and_optional ly, one of the honds in _the rlng ontalnlng Xis a

doubl e bOF@idige, %%Slﬁﬁlt}"i’?ﬁé Eige M SOPeFnhogieantie e DOEOniR A 110743 Bbr oni ¢
aci d proggfldaig group; or a group capable of being hydrolyzed to a hydroxyl
group in an aqueous solution at physiological pHor in biological fluids;
CR R' may be present or absent, wherein if CRR' is present, then R, R',
R3, R4 and RS are selected from (aa), ((PT)) or (cc):

4 g3 O B—OR?
R 0

) i)
RV R \-/-x f
z

including all enantiomers, diastereoisomers, solvates, hydrates and pharmaceutically
accepfable salts thereof, wherein: |

nis 1 to 2;

X is CHy; §; O; CF5 or C(CHs)s;

Z is H; halogen; hydroxyl; (C).g)alkoxy; (Ci.12)alkyl; (Cs.12)cycloalkyl; phenyl; or
heteroaryl; where the phenyl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R;

optionally, X together with an adjacent ring carbon and Z form a fused cyclopropyl;
and

optionally, one of the bonds in the ring containing X is a double bond;

R' and R? independently or together are hydrogen; a boromc acid protecting group;
or a group capable of being hydrolyzed to a hydroxyl group in an aqueous solution at
physiclogical pH or in biological fluids;

CR'R" may be present or absent, wherein 1f CR'R'is present, then Ri, RY, R*, R* and
R’ are selected from (aa), (bb) or (cc):

(aa) R, R* R*and R*are hydrogen; and
R’ is
a) hydrogen;
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(aa) R, R', R3 and R are hydrogen; and Rs is a) hydrogen; 64 WO

2005/ 047297 PCT/ US2004/ 037820 b) (Ci-7?2)al kyl; (C2-12)al kenyl;

(C2-12)al kynyl; (C3-12) cycloal kyl; or (C3-12)cycl oal kenyl; where the al kyl,
al kenyl , al kynyl, cycl oal kyl and cycl oal kenyl groups are optionally nono-
or i ndepewde2itd/04729F uri substituted with R6, and where RATAUISANMYBTS2@I kenyl ,

al kynyl portions include linear or branched chains and may include cyclic

A e e 1 Wi

trifluor oras@ab;ylky] b (CE llzg@f;ma&eﬁipxwherétﬂefaﬂdj?malkenﬁ]uﬂf(ﬁf}@,rﬂyd@alkﬂ%BaﬁDy| aryl ;
heteroaryl ; ~where the aryl and heteroardy%ﬂ%roups are optional |y nono- or

i ndepender‘Pﬁ’Fl&?‘;‘Ué‘l’”ml PONpSES PRicsdlly piener ordepsRURRIY Ripasubstitped &’#ﬁﬁo a¥oup is
optionall S02R3;
P! e af H%@,%@%?g eé&ﬁé@ls "y 8k o Yk ind @Qﬁ%%de

- S Re;
(G _I o) al kytlic go@jonsy) al koxy; (C 1_lo)al kyl amino; (Cl- 10) d| aI kyI am no;

benzyl ; benzyl oxy; hydroxyl (Gé& kyl. - hydroxymet h itro;

trifluoromethyl; trifluoromet dé@é‘ Gz(alnfyiﬂﬁg%ﬁféf%ﬂ’%iﬁ?l r] r oxyi mi no;

cyan; car laee@maoa@)@h@rﬂlﬂphalhg@k ﬂy&oxﬁthlya;@ﬁﬁrdm)aﬂc?i fh?ﬂk@ﬁ"jrrﬂ&h jor carbanoyl; R8
Is (C-1o0)al kyl; (C2-10) al kenyl Cjo nyl | o) cycl oal kyl ;

(C5_| 0) cydnBudrrmahyl; trifliazopmethoxy; 9yl sr&}?ownnd@rcaﬁ@mwbaw: hetexprgyle t he

| kyl | |
ron: o 1" ays SN YAk B o BN ORI o BB BRESORLLRRE. Y
aryl and HetheRoamirio, ghcraﬁm aANEo gHotp mrv@tlbxya.llymmm omindépeckEpdndent | y

ot onal | PHBHEAEGH Pl SR POUE: (rR et Lt RE RORNER 85 o™ ©

optional | y-sfrlsed to a (C3.10)cycl oal kyl ; or heteroaryl optlonal ly fused to
a (C_lo)cycloalkyl; where the aryl and heteroaryl l?(rOUpS are optlonal |y
mono- or i ndependent |y pl uri SibshilegmedmnplkyiRiC i igpkpra dayiolalkylamino;

L 2.3, 41 Qb ARAAORARDY, Bl bERIdGORARIGHC E}glk?;l""ﬂ%cﬁgxﬂméﬂﬁl%éo or a[2.2-1]

or [3 1. 1] |cyc ¢ carbocyélic noiet’y, ncl
influoromethyl; trifluoromethoxy; tnﬂuoromethylthlo, N-hydroxyimino; cyano; carboxy;

acetamido; hydroxy; sulfamoyl; sulfonamido; or carhamoyl;

| R® is (Cro)alkyl; (Cao)alkenyl; (Ca10)alkymyl; (Ca.
w)cyeloalkyl; (Cs.apjeycloalkenyl; benzyl; phenethyl; aryl; or heteroaryl; where the alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl groups are optionally mono- or independently
plurisubstituted with aryl or heteroaryl where the aryl and heteroaryl groups are optionally
mono- or independently plurisubstituted with R”; and where the aryl and héteroaryl groups
are optionally mono- or independently plurisubstituted with R’;

c) aryl optionally fused to a (Cs.1g)cycloalkyl; or heteroaryl
optionally fused to a (Cs.i0)cycloalkyl; where the aryl and heteroaryl groups are optionaily
mono- or independently plurisubstituted with R’;

d) indanyl; 1,2,3,4-tetrahydronaphthyl; (CH;)adamantyl in
wﬁich jis 0-3; or a [2.2.1] or [3.1.1] bicyclic carbocyclic moiety, including (4-
pentylbicyclo[2.2.2]oct-1-yl)amine; where the indanyl, 1,2,3,4-tetrahydronaphthyl, (CHy);
adamantyl, and [2.2.1] or [3.1.1] bicyclic carbocyclic moieties are optionally mono- or
independently plurisubstituted with hydroxy, (C;.s)alkyl, (Ci.s)alkoxy, (Ci.s)alkanoyloxy, or
R°R'N-CO-0-, where R and RY are independently (Cy.g)alkyl, or phenyl, where the alkyl
and phenyl groups are optionally mono- or independently plurisubstituted with {C,.g)alkyl,
(C1.g)alkoxy, halogen, or trifluoromethyl, or R? and R'® together are (Cy.¢)alkylene;
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pentyl bi cycl o[ 2. 2. 2] oct -1 -yl )am ne; where the indanyl,
1,2,3,4-tetrahydronaphthyl, (CH2)1 adamantyl, and [2.2.1] or [3.1.1]

bi cyclic carbocyclic noieties are optionally nmono- or independently
plurisubstituted with hydroxy, (ds)alkyl, (d-s)al koxy, (d s)alkanoyl oxy,
or RORLOWOCOI472%here RO and R10 are independent|y (RCI/ &eedskogisze or phenyl ,
where the al kyl and phenyl groups are optionally nono- or independently

lurisubstituted with (Ci 1 |
P oronet hyl - or Ro-and S (e el S Raepy i dnc: Stkons
2005/ 047&&@?&1%&4@2@@143/)@%&&91 [?3 3&&&@&&%&%%&% frhﬁmgt'ﬁ xRpyir ol i di nyl ;

(CL, 6)al ko’% phenoxy; g) cycl oal k¥ bi cyclic car bocyclic
noi ety; ©Y @ﬁenyls or adamtmy lwhered*yft? @h@é@'ﬁwlﬂﬂo Cra@&lfmtm ghenylwpisidentthe

opt 1 onol T3 "Rk er ﬁ’gﬁﬁ%ﬁﬁﬁfﬂﬁﬁ"ﬁ'&&‘.‘“ﬁe P UENE nopPROelBE LY Dt ed wi i

R12; Vmetlheuﬂsﬁﬁteldh‘aﬁm ; Whicdelthe ipBerdRY pmoalid gptmmmmmO onikd gendeity| y

LSt e oL 0 1l o b She b iscunere e
pluris Ub&?ﬂ&cﬁélﬁ@ndﬁét&% &p@bn&gpﬁh&ﬂor m&@%&nﬂlﬁgl@nhﬁs@m‘cemm‘ (€. éllk?%al vl -

trifluoronet cyano; nitro; koxy; cyc
car boxy; N’d@ﬂﬁﬁﬁﬂ&o hydr oxy; hydroxy(O 6) al kyl ; hydroxynethyl

tritluoromet hoxy; sulfanoylg: ?&Ez{?@g@ﬁ%tgﬂggftﬂh’ 8&9% h&‘@ﬁ Qeé'r%jcii]a’f&?i?(bijroups are

phenyl sul fonyl; aryl; heteroary
opt i onal J)ylkewsnoycleaikyl; ebpey destirhido; lmdwmyshijaﬁmyt(ﬂmﬂkym hirdxgmethyl;

| ndopendeaE PSR B S : CHEBER é%@mﬁrﬁp@uﬁ\@?wfo%a%ﬂﬁhaﬁz and

q is ORdrod mh%mxﬁf Hh@texf@?v%}oa 484 Bptidnalfl toné-(didadependéftey € R14 and
R15 are mé;gendentl% yda;logen0 ?S FI na(ﬁ;% 6na kyI car bonyl; (4.

12) cycl o stithtad wi » 12) cycl oal kenyl r| ng benzyl benzoyl ; pyridine;

i mdi h | h | | | f | -
\%;Ir?tlhgecygl gg?/kyl IPI ﬁgyug%mﬁ%&?@ﬁy U stl %sﬁ‘#‘egﬁ vﬁhﬂﬁh??ﬁe@% SHTony

hydr oxy (gbus)asd ittpendanely whiorally henbenrindeperienthodibybspptadovithe’'; and g is
0to3;

g) a group of the formula:
R‘ls

N
R NCH)—

where R' and R are independently hydrogen; (C,.g)alkyl; (Ci.¢)alkylcarbonyl; (Cs.
12)eyeloalkyl ring; (Cs.pp)cycloalkenyl ning; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl ring is
optionally substituted with hydroxy(Ci.¢)alkyl, and where the benzyl, benzoyl, pyridine,
pyrimidine, phenyl, phenylaminocarbonyl, alkyisulfonyl, and phenylsulfonyl groups are
optionally mono- or independently di-substituted with R'?; or R™ and R" together form a
(Cs.12)cycloalkyl ring; and ris 2 to 6;

h) a group of the formula:

RV

b ol
N
R N(CH,),

where R'® and R" are each independently hydrogen; (C,s)alkyl; (Ch.s)alkylearbonyl; di-(C;.
¢Jalkylaminocarbonyl; benzyl; benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
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pyri m di ne, phenyl, phenyl am nocarbonyl, al kyl sul fonyl, and phenyl sul f onyl
groups are optionally nono- or independently di-substituted with R}2; or
R 4 and R15 together forma (C3.12)cycloalkyl ring; and r is 2 to 6; h) a
group of the formula: R17 N R16'~ ~(CHz)s where R16 and R17 are each

i ndependent dr ogen (A _3)alkyl; (Cl.6)alkylcarbonyl; di-(d.

6) al kyl anWﬁb%?fr“g benzyl: benzoyl: pyridine; pyri MGVFRI04OFSEAY| -

phenyl am nocar bonyI " ai kyl sul fonyl; or phenyl sul fonyl; where the benzyl ,

b l d henyl ,
enzoy cﬁaé?gonyl ﬁ%lﬂ%ag &H%%%%Q%ﬂ%ls&%h¥l hrfaqaheﬂyigdu%gr ne, pheny

phenyl am no sul fonyl, and ‘phenyl sul roups’are
opt i onal gryumwpt@mmmemmm@mdmtlys:lmghﬁtmm@dltbﬁt horF& andR 'RI 6 and R17

ol o CEE et SRR BB L D R0 W0 naependent Ty

hydrogen; (Cl.8)al kyl; (C ti63glokybftae hampla; di - (Cl_ 6)al kyl am nocar bonyl ;

benzyl ; benzothiazole; benzoyl; pyridine; pyrigmdine; phenyl;
phenyl am nocar bonyl ; al kyl sul fonyl ; sg}fonyl; where the benzyl,

benzoyl, benzothiazole, pyridine, rimdine, phenyl, phenylam nocarbonyl,
al kyl sul fonyl, and phenyl si{!fonyl odp3$ are optionally nmono- or
i ndependent |y di-substituted (P42, or'R18 and R19 together forma

(C3_12)cycl oal kyi ring; each t 'i13; i ndependently 0 to 6; and uis 0 to 3; ]
a group of the fornula: (phenyl CH2- C(C133) 2-), where the phenyl group i

opt i onal WheRioand®'® ke dieieeadenty hydpdgen; I(SJ,Lg))alldyI, wleﬁdanqlédabdﬁyﬂ di(&) a group f
1120 Rx é %l)ammocarborl?ﬂ%enzyl; belr_lggthllé)zygle;%renz%%? -pym?me pyrimidine; phenyl;

phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,

benzothiazole, pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and

phenylsulfonyl groups are optionally mono- or independently di-substituted with R'; or R'S

and R"? together form a (Cs.12)cycloalkyl ring; each t is independently 0 to 6; and wis O to 3;

) a group of the formula:
(phenyl-CH,-C(CHs) »-),
where the phenyl group is optionally mono- or independently plurisubstituted with R'%;

k) agroup ft
Rx
R\:ID Rx(CHz)s_é RX(CHZ)l—é RY“\ (CHz)t__g
{ j or Rzo__,ﬂj/) or <N )
Ry/ )u . Ry u é20 u

where R® is hydrogen; (C\.g)alkyl; (C1.¢)alkylcarbonyl; di-(Cy.¢)alkylaminocarbonyl; (Ca.

‘ -glcycloalkylcarbonyl; benzyl; benzoyl; (Ci.g)alkyloxycarbonyl; arlkyloxycarbonyl, pyridine;
pyrimidine; phenyl; phenyl substituted thiazole ring; phenylaminocarbonyl; alkylsulfonyl;
or phenylsulfonyl; where the benzyl, benzoyl, pyridine, pyrimidine, phenyl,
phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl groups are optionally mono- or
independently di-substituted with R'%; R, is hydrogen; (Ci.s)alkyl; (Cs.;2) cycloalkyl;
benzyl; phenyl; where the benzyl and phenyl, groups are optionally mono- or independenily
di-substituted on the ring with R R)r is absent or is halogen, (C,g)alkyl, (Cg)alkoxy,

O-alkylcarboxylate, O-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylearboxamido; or
phenyl;
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Ry u 120 where R20 is hydrogen; (Cl1 .)alkyl; (C _6)alkyl carbonyl;

di - (Cl.6)al kyl am nocarbonyl; (C3_ 8)cycl oal kyl carbonyl; benzyl; benzoyl;

(C] _6) al kyl oxycarbonyl ; arl kyl oxycarbonyl, pyridine; pyrimdine;, phenyl;
phenyl substituted thiazole ring; phenylam nocarbonyl; aikylsulfonyl; or
phenyl sul WeHa504#%8r e t he benzyl, benzoyl, pyridine, ROWER20488782phenyl ,
phenyl am nocar bonyl, al kyl sul fonyl, and phenyl sul fonyl groups are optionally

nono- or_:.i p l Is= tituted with R12; R/ ; is hydrogen;

(Cl-s)al ilﬁllqg?tgglg%]g’caégﬁd% EP?’;‘* benzyl ; phenyl; where the benzyl and
phenyl, groups are optional l}ya grompef ibe farmdlapendent |y di -substituted on the
ring wth R12; RY is absent or is halogen, (Cl.s)al kyl, (C.8)al koxy,

O al kyl car boxyl ate, O aral kyl car boxy}.at e+{CNe)at 8yl car boxani do, _

N ar al kyl car boxam do; or phenyl; 6 2005/ 047297 PCT/ US2004/ 037820 s is
| to 6, t isO0Oto6 and uis 0to r) 1) a group of the formula; (CH2)~
R27-O- (G Ju where R2' is h{dregeRf2(C -'¢) al kyl; benzyl; or phenyl; in which
t he benzy| and, phenyl roups are gptionally nono- or independently

di - subst MESIE Bg‘ léhy‘{]rﬂ%ﬁﬂi E@vgﬁ%&lwemﬂ% or pheryLin pwdiichy thejeene Wp@APheYd to 6: and u
is 0 to 3 : ! . U6 sHRGERETY : g v al kyl ;

al kenyl ;gmgllg%génol ;on?:@cllngﬁl?{/ﬁie@g?o I(:E&?Oastjkyl ; bﬂ%%éﬁgpgw ?&??iw&ycl oal kyl ;
al kyl cycindertekgdntly Oty dr andyk Ryé 3; hydr oxyal kyl cycl oal kyl ; hydroxycycl oal kyl ;

hyd bi | oal kyl y QJii d | Kyl : hi | oal kyl al kyl.: )
a?/k;/l())r(\?/c;/g?/galoﬁyl )HJ@I k?ly’g{ﬂ %?*k%(&p%F‘y‘fdﬁP?lyaiﬂﬂYﬁ})@?%ﬁi;ﬁ‘é@%’ﬁ‘%@&%eny| ;aryl,
ar al kyl ; alkgiygrogebykyl; betanesi ikytloalksy ahichRbRiD alkydyclosik

1
cycl ohet er oal kyl al kyl ; all optjopally nono-_ or indep_endentr pl uri
substit uh)@aowﬁ(ﬁﬁhﬁé‘p%ﬁlcya Cﬂ%’ﬂ hygpywcarigalkrly ydranybiygloalkyk oal koxy,

pol yhal o df&é%cy@io&lﬂﬁ?&’ﬁﬁ?&@ﬂﬂlaikﬁl KRMBloyclodkiy MEmisanshoal kyl
cycl oal kyl al Kyl ;" pol ycycl oal Kyl', " heteroaryl am no, arylam no,

cycl ohet aybiiyktiroalkply eycitradteaylo avk wradityikyieterdayyy tgroatlathybieyelpkepgroalkilt r o,

ani i fuf i | kyl am i al k i _hi ol ,
kot t i O S8y PEERTh S8 Bty g ARBG R o BB ni ©
al kyny| andlsgencakiqmyyhalaalikdey ikek i daekoty polyhabiikemwy, alkbaeabond vikenyl,

al kyl car bonyl oxy, al kyl carbonyl am no, | car bonyl am no, |
al kyl sul ?%H}Mlséﬁfi"lﬁﬂ?ﬂa?%%a aﬂ%awbwg}vaﬁ%ﬁi hrteroay RexaRe AHENY ani no,

al kyl sul { @@kteroalkyl, cycloheteroalkylalkyl, hydroxy, hydroxyalkyl, nitro, cyano, amino,

substituted amino, alkylamino, dialkylamino, thiol, alkylthio, alkylcarbonyl, acyl,
alkoxycarbonyl, aminocarbonyl, alkynylamino-carbony!, alkylaminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
atkylsulfonylamino, alkylaminocarbonyl-amino, alkoxycarbonylamino, alkylsuifonyl,
aminosulfinyl, aminosulfonyl, alkylsulfinyl, sulfonamido or sulfonyl; or

R together with R® or R, or R" together with R? or R*, and the atoms
to which they are attached form a 4 to 8 membered cyclic, pelycyelic or heterocyclic ring
system containing 1 to 3 heteroatoms selected from N, O, S, SO or SO;; and inchides single
rings, fused bicyclic and tricyclic rings, which are optionally mono- or independently
plurisubstituted with any of the groups set forth in (aa); or

R* and R’ together form -(CRzzRQB)m- where m is 2 to 6, and R and
R® are independently hydrogen; hydroxyl; alkoxy; alkyl; alkenyl; alkynyl; cycloalkyl; halo;
amino; substituted amino; cycloalkylalkyl; cycloalkenyl; aryl; arylalkyl; heteroaryl,
heteroarylalkyl; cycloheteroalkyl; cycloheteroalkylalkyl; alkylcarbonylamino;
arylearbonylamino; alkoxycarbonyl-amino; aryloxycarbonyl-amino; alkoxycarbonyl;

aryloxycarbonyl; or alkylaminocarbonylamino; or
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am nosul finyl, am nosul fonyl, alkylsulfinyl, sulfonam do or sulfonyl; or R
together with R3 or R4, or R' together with R3 or R4, and the atons to
which they are attached forma 4 to 8 nenbered cyclic, polycyclic or
heterocyclic ring systemcontaining 1 to 3 heteroatons selected fromN, O,
S, SO or ®ORHHA ncl udes single rings, fused bicyclREI/ESI04H0BT8CY Cl i C
rings, which are optionally nono- or independently plurisubstituted with

any of the groups set faerth. in a);..0 4 and oget her far % 2R23) m
where mis 2 to 6, and nﬁgét%flg‘rtée Fiﬁ@éﬁ%ﬁﬁ%hﬁ‘rﬁgaﬁﬁra@&%ﬁ?% roxyl ;

al koxy; twl7kémbeaddeapy/dontadlikyiskal oY &) Phdtérphtomb adlected @6Fh DY 0, SUBSL drt Ut ed

am no; cycl oal kyl al kyl; cycl oal kenyl ; aryl; arylal kyl; heteroaryl,

het er oars¥aPkyl ; cycloheteroal kyl; cycl oheteroal kyl al kyl ;

al kyl carbonyl am no;  aff LERRQIMHANifithe Molf2tY GRIR A rAlHaDR form 2 4

aryl oxycar bonyl - am no; al koxycdrbonyl; aryl oxycarbonyl; or

al kyl am todaaeblomgd arioheteroalkybidn AN 2610 BieGA 7R Bt ePaARy LIBROPLOOEARER20an R4 and R5
t oget her w t he, at to which they are.atfached forma 5 to 7 nenbered
ring con%r\é\ﬂ’ h&ﬁ@argl ?‘oét)g?ﬁ %W“?rf‘gcyﬁfoﬁ@!e’?%@ﬁ?f{ﬁgﬁ%8”( ed fromN, 0, S, SO or
S2; or R4 and R5 togeyhsr i RPAR [3RMENtAd WiGOR! hgunar Brabtashed form a
4 to 8 nenbered cycl oheteroal kyl ring wherein the cycl oheteroal kyl ring

opt i onal Membered eyslic.fojicyclicer delsmecydlicamesysten pontainingrldd 3dptarasanig/| "ring fused
t hereto; qﬁ#” o - R - t forma 4 to
8 rrenbesfeeategyc |§O%$@gﬁ§’%hg?§8g?%ﬁ¥5’rl ngbgﬁ(g%“g%%c‘gﬁcg?ni ng | to 3
het er oat Bugs, whieh extoptiodallgmadip- 6, in®&peisiendnpluSSbstiated withcdnydéthegrowpke ri ngs,

fused bicygclic and tricyclic rings, which are optionally nono- or
independﬁfqr@“ﬂfﬁ?i’%@h)s%’l%t uted with any of the groups set forth in (aa) or
(bb) and R5 is any of the gRbu&ﬁybﬂhé%@vhgag)ru(éé)b;}(b@mildif CR' R' is absent,

d

then R3, R4 and RS are selected,from(dd), (ee) or (ffgZ (dd) R3 and R4 are
hydr ogen; andffRBR ds %bsel(t@wmliigl Ry R geseleggdfrpm (9d); (el (B2) al ky' nY1 ;

(C3-32) cycloal kig{id)agg{jmtg&ﬁi%hg@g kepyl; where the al kyl, alkenyl,

al kynyl , cycl oal k cycl oa groups are optionally nono- or
i ndependent |y pluri sub® it uted with R6, and
a) (Ciz)alkyl; (Cai2)alkenyl; (Co.z)alkynyl; (Cs.i2)

cycloalkyl; or (Ci.12)cycloalkenyl; where the aikyl, alkenyl, atkynyl, eycloalkyl and

cycloatkenyl groups are optionally mono- or independently plurisubstituted with RS, and
where the alkyl, alkenyl, alkynyl portions include linear or branched chains and may include
cyclic portions;

R® is (C1.)alkyl; (Ci.)alkoxy: eycloalkyl; carboxy;
acetamido; cyano; nitro; halogen; hydroxy; hydroxy(C,.s)alkyl; hydroxymethyl;
trifluoromethyl; trifluoromethoxy; sulfamoyl; sulfonamido; carbamoyl; aryl; heteroaryl;
where the aryl and heteroaryl groups are optionally mono- or independently plurisubstituted
with R”; amino, where the amino group is optionally mono- or independently
plurisubstituted with R®; -SOR®; -SO,R®, -COR®; -CO.R®, -CONHR?, -CON(R®) ;; -OR?; or
SR

R’ is halogen; (Ci.10)alkyl; (Cjag)alkoxy; (Ci.ip)alkylamine;
(C\.19) dialkylamino; benzyl; benzyloxy; hydroxyl(C,.¢)alkyl; hydroxymethyl; nitro;
trifluoromethyl; trifluoromethoxy; trifluoromethylthio; N-hydroxyimino; cyano; carboxy;
acetamido; hydroxy; sulfamoyl; sulfonamido; or carbamoyl;

R® is (Cr.ip)alkyl; (Ca10)alkenyl; (Ca.0)alkynyl; (Cs.
ro)eyeloalkyl; (Cs.ig)cycloalkenyl; benzyl; phenethyl; aryl; ot heteroaryl; where the alkyl,
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where the al kyl, al kenyl, alkynyl portions include |linear or branched chains
and may include cyclic portions; R6 is (C3.6)al kyl; (C3-6)al koxy;
cycl oal kyl ; carboxy; acetam do; cyano; nitro; hal ogen; hydroxy;

hydr oxy(Ci - 6) al kyl ; hydroxymethyl; trifluoronethyl; trifl uoronethoxy;

sul fanoyl ; sul fonam de; carbanoyl; aryl; heteroaryl; where the aryl and
heteroaryﬁ“@%@ﬁﬁ@lﬁre optional Iy nono- or |ndependentl?CﬁU&wwwﬂﬂ§ﬂltuted
with R7; am no, where the am no group is optionally nono- or independently

Iuri subst .t ut i h CON( R2
p ék%lﬂ a%gm\?%é E¥1 qQakeqﬁS%Rﬁs Efrc g%\ag%%@% X lnée:%\flflgei% al kyl( am) no;
(CS 30) pliusibibylitansi path dﬁﬁ@lﬁéterob@ﬂl%hmxl)e arblyaid bistytoalB etoups K loptidiatlyoxynet hyl ;
nitro; triflugromethyl:; trlfluoroneétithxy trifluorometh Ithlo
N- hydr ox R 15 md@?‘a}ﬁ‘énﬂydﬁﬁl%%‘ﬁ}“‘“e%&’ & BV hsyrdpe 2yl m&h#"*&%yﬁ grouwns| f onani do;

or car bagmyj g}?oﬁg&hﬁgg%&;g&%@ﬁ%ﬂ ﬁ%ﬁ%@h&mﬂ? (C2-30)al kynyl; (C3-

to)cycl oal k benzyl; phenéthyl; aryl; or heteroaryl;
where the alkyl, 69 WO ZOOB}L/aQﬂﬁﬁtQJTlaletm@(IE/z &%BEGIkyhbkhmearyhl kynyl ,

cycloal kyl. cycloal kenyl grou are optionall.y monos or independently

pl uri subgﬁtfql’ﬁe{%@' % qé? ?&y&ogﬁ Sgﬁ %@Pé#ﬁ@éﬁgﬂupﬁﬂao té?r@ﬁéﬁar yl

gr oups afngn@mr|1mpéﬂd}¢nﬂmﬁk@gubgﬁutb@dﬁﬂ@ident ly plurisubstituted wwth R7; and
where the aryl and heteroaryl groups are optionally nono- or |ndependently

plurisubstituted with R7; b¥) #kgpylobtddnigiratydropaphsl Cilyaamentytipe| oal kyl ;
or het er&fl{cﬁl is (P?tdr%gﬁ‘b'l oJféSHeﬂ biQcf éa@ocﬂz&l f{é ﬁl@ﬁh where the aryl and

het er oar oups are optio y “nono- ent pI uri substituted

wi t h R7; paitylbiogde(?12;2]dctA - B )adrine whateyibe mdapit b33, 4~t(t@H2dxpmmﬁHh1(§le)§ n which j

b b 8 H ol Bl o SO e R e B U 0

1, 2,3, 4- inﬂb;ﬁe@ﬁé&ﬂl@%&ﬂbﬁdﬁﬁiwd \QM})&EOX@{@W}M'(C; @auto{;)? (@; Slk&foylodyJorl]

bi cycl iC clic noigties,are optional Cy nono- i ndependent |y

pl url subBt @ﬁ%whﬁrm&%dm@ areapdegyrdentyy ( 1(slalkY@)oapkw§a wh@@tth@yl&ykanow oxy,
6 h |,

where tha IR 8’“’%’2gfe%gﬁg?@gﬁ%ﬁés°§?§eﬂ3f£%?§ﬁ§f*ﬁ% b e Gt Ty

pl uri subgt;ishalitoss, haldgen,(oCirjfipoadrhathyl, or(KEta.ngPa\ tegotirer ateaﬂ(_‘eg)alkyleoe,

trifluoromethyl, or R9 and %19(“(8 eherglﬁe1 g E%x?; o)ﬁdlnyle (Ci-g)alkoxy;
phenyl; phenoxy; {C,.g)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; or adamantyl; where the 2-oxopyrrolidinyl, (Ci.s)alkoxy, phenyl, pyridinyl,
and naphthyl groups are optionally mono- or independently di- or independently
trisubstituted with R'%; where the phenoxy group is optionally mono- or independently
disubstituted with (Cy4)alkyl, (Ci.4)alkoxy, or halogen, and where the [3.3.3] bicyclic
carbocyclic moiety is optionally mono-or independently plunisubstituted with (C, g)alkyl;
andpisQto 3; .

R is halogen; trifluoromethyl; cyano; nitro; (C,.¢)alkyl; (Ci.
gJalkoxy; cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C,.¢)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl; aryi;
heteroaryl; where the aryl and heteroaryl groups are optionally mono- or independently
plurisubstituted with R’;

e} (R*),CH(CH,),-, where R" is phenyl; in which the phenyl
groups are independently optionally mono- or independently disubstituted with R'%; and q is
0to 3;
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d) R13(CH2)p- where R 1 is 2-oxopyrrolidinyl; (C.6)al koxy; phenyl;
phenoxy; (C _g)cycloal kyl; [3.3.3] bicyclic carbocyclic noiety; pyridinyl;
napht hyl ; cyci ohexenyl; or adamantyl; where the 2-oxopyrrolidinyl,

(Cl _e)al koxy, phenyl, pyridinyl, and naphthyl groups are optionally nono-
or independently di- or independently trisubstituted with R12; where the
phenoxy SBER442%pti onal I'y nono- or independently dREHRAGHOTRY with
(C14)al kyl, (G .4)al koxy, or hal ogen; and where the [3.3.3] bicyclic
carbocyclic noiety is optiogphg&mggp@mq%nﬂdmgependentIy plurisubstituted with
(G.g)alkyl; and pis 0 to 3; RL2 is halogen; trifluoronethyl; cyano;
nitro; (Cl.b)al kyl; (C1. 6)alkoxy;R%ycIoaIkyI; car boxy; acetam do; hydroxy;
hydr oxy(Cl_s)al kyl ; hydroxymethyl; [ trifluoromethoxy; sulfanoyl; carbanoyl;
sul f onam do; al kyl suf onyl ; phenﬁhsﬂw$@mMy+~§ryl; heteroaryl ; where the aryl
and heteroaryl groups are optionally nono- ©Or independently

pl uri subsgtl.t whe 16 g [ JReEr Ls.ppenyl; in which
t he phen%é&gﬁr 0%8\3 arplrée ﬁdﬁaggg%@@#@gé’%%gﬁ’&e%ﬁ%&%}r}bﬁ%}fﬁ%endent |y
diC_Sr;Jbg t2 Bgﬂ%ygkiaﬂg%mﬁl@m)amﬁﬂmﬂ nr% b?mﬁ; h;ﬁ&om:ﬂﬁlﬁﬁﬂ’; W&g!@l%e); phenyzlih

P U 4 7 1 roup of t r : Rs Rl4~ ~ r__ ere R14
ond Rs. B inspereint e Ry ldgan shrolratiptes ety aha e bony | (C3-
2) cycl oabkydnatly Méﬁtﬁt@@u&t%)lﬁﬁj%k?@;_%ﬁméft ahd Rflere BRNEy1, RAPAAWIyriaR¥r | di ne;

pyri m di ne; phenyl ; phenly am no- car bonyl ; al kyl sulfonyl ;" or phenyl sul fonyl;
wher e t heyrayidingaphiepyl, plienglamenocerpenydradylselionysandiniewsdsulionit groups are

hydr oxy ( Cl.. ) t he NZVA . DEZ OV 14 isql n ri mdine,
phenyl , é"%@aﬁxﬁ%é’gp@g&@ﬁ ?ﬁglﬁsvbgﬁﬁ%ln%ﬂ?ﬁahg ph:e”%?s 34’%8 flfooréraoups are
opt i onal (Gs.iffoyteallol nhgdape isxdeiotd;y di - substituted with R72; or R14 and R15
together forma (C3.12)cyc|oa|hx¥ rinqgngﬂg ris 2to6; g) agroup of the

formula: R17 Ns RL6~ ~( CRyjgroupofthe
R‘l?
X
N
Re” NCHD, Y

where R'® and R' are each independently hydrogen; (Cg)alkyl; (C.¢)alkylcarbony); di~(C,.
g)alkylaminocarbonyl; benzyl; benzoyl; pyridine; pynmidine; phenyl;
phenylaminocarbonyl; atkylsulfonyl; or phenylsulfonyl; where the benzyl, benzovl,
pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl
groups are optionally mono- or independently di-substituted with R'%; or R'® and RV
together form a (Cs.12)cycloalkyl ring; and s is 1 to 6;

h) a group of the formula:

(CHz}t_%
rRY Q/)

Ry
ﬁ_(CHz)t 4
R'l 8

where R'® and R" are independently hydrogen; (Cy.s)alkyl; (C.s)alkylcarbonyl; di-(Ci.
s)alkylaminocarbonyl; benzyl; benzothiazole, benzoyl; pyridine; pyrimidine; phenyl;
phenylaminocarbonyl; alkylsulfonyl; or phenylsulfonyl; where the benzyl, benzoyl,
benzothiazole, pyridine, pyrimidine, phenyl, phenytaminocarbonyl, alkylsulfony?, and
phenylsutfonyl groups are optionally mono- or independently di-substituted with R'% orR'®
and R'? together form a (Cs.15)cycloalkyl ring; each t is independently 0 to 6; and u is 0 to 3;

i) a group of the formula:

(phenyl-CH,-C(CHz) 2-),
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where R16 and R17 are each independently hydrogen; (Cl_$)alkyl;

(d _6)al kyl earbonyl; di-(d _ 6)al kyl am nocar bonyl ; benzyl; benzoyl;

pyridi ne; pyrimdine; phenyl; phenylam nocarbonyl; alkyl sul fonyl; or
phenyl sul fonyl ; where the benzyl, benzoyl, pyridine, pyrimdine, phenyl,
phenyl am WecAPHBAT, al kyl sul fonyl, and phenyl sul f ony| PCIF20BL3HLE
optionally nono- or independently di-substituted with R12; or R16 and R 7

 oact et 8% Bk ) ok Y AR i ok B R dependent Iy
hydrogen; (C, _3)alkyl; (C -B)akioup obthbéompuja: di - (C1.  6) al kyl am nocar bonyl ;
benzyl; benzot hi azol e; benzoyl; pyridine; pyrimdi ne henyl

phenyl am nocar boRfPI By aI kyI sul fonyl ormgé‘w?;(ésul f 2r6 the benzyl ,
benzoyl, benzot hN di ng phenyl am nocar bonyl

al kyl sul fonyl, /d b);thenyl su+for%/cl L)ps are optlo é'y nono- or
I ndependent |y dy” ituted with R12 gr R18 and R toget her forma

(C3-12) cycl oal kyI ring; each t is |ndependently Oto6; and U is 0 to 3; i)
a group whetRE & bydrogar (Cl(shﬂiieyrhy(ﬁ SelkyCaBr)l; d-(C; ﬁ)a]kala\iﬁfﬁalthﬁﬁjﬂm.g? PCT/ US20

0 4/0 37 e phe ro t o aII - ndent |
o1 ur  subSeaa T onn: b YanPy B v Prsr b oo tons, et T4
2)t RyC f)ﬁhﬂlﬁme pHéﬁylF?}Qnyll subbtituted-thlaz6fe ritg; phe@ylﬁmﬁl\sﬁhrﬁdn)/l alkyiuifohar e R20 i 5
hydr ogen, ; alkylcarbonyi (CL. s)al kylan1nocarbonyl

(C3. 9)® e@ﬂsu&méwb@rﬁyhefb cpayiZBzohaTEe; p}p@ld@mhmloxycar bonyl ;
arl kyl ox y eRh%E‘i ted
t hi azol ey E&meoﬁaerﬁgﬁwl i océﬁogﬂhéqdrﬂhgﬂl)ﬂﬁﬁl%ﬁﬁeggﬁ{?s b %Wfrﬁ) F onyl ; where
t he benz;nld;apeludenﬂg)dli suhsgwutedlmeh R‘ﬁyR,J isrhyirogen; heyaityl; (Cii2) cycloalky]
benzyl; phenyl; where the benzyl and phenyl, groups are optionally mono- or independently

di-substituted on the ring with R'?; Ry is absent or is halogen, (C;.g)alkyl, (Ci.s)alkoxy,

Q-alkylcarboxylate, O-aralkylcarboxylate, N-alkylcarboxamido, N-aralkylcarboxamido; or
phenyl;
sislto6;tisOto6;anduis Oto 3; or

k) a group of the formula:

S
/@/):CH )

R21_O""(CH2)t

where R* is hydrogen; (Cy.s)alkyl; benzyl; or phenyl; in which the benzyt and phenyl
groups are optionally mono- or independently di-substituted on the ring with RY; each tis
independently 0 to 6; and u is 0 to 3; or

(ee) R and R are independently hydrogen, alkyl; alkenyl; alkyayl;
cycloalkyl; cycloalkylaikyl; bicycloalkyl; tricycloalkyl; alkyleycloalkyl; hydroxyalkyl;
hydroxyalkyleycloalkyl; hydroxycycloalkyl; hydroxybicycloalkyl; hydroxytricycloalkyl;
bicycloalkylalkyl; alkylbicycloalkyl; alkylthicalkyl; arylalkylthioalkyl; cycloalkenyl; aryl,
aralkyl; heteroaryl; heteroarylalkyl; cycloheteroalkyl or cycloheteroalkylaikyl; alt optionally
mono- or independently plurisubstituted with halogen, alkyl, polyhaloalkyl, alkoxy,
haloalkoxy, polyhaloalkexy, alkoxycarbonyl, alkenyl, alkynyl, cycloalkyi, cycloalkylalkyl,
polycycloalkyl, heteroarylamino, arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted amino, alkylamino, dialkylamino,

thiel, alkylthio, alkylcarbonyl, acyl, alkoxycarbonyl, aminocarbonyl, alkynylamino-
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phenyl am nocar bonyl , al kyl sul fonyl, and phenyl sul fonyl groups are optionally
nono- or independently di-substituted with R1l2; R% is hydrogen;

(C -9%)al kyl; (C3a2) cycloal kyl; benzyl; phenyl; where the benzyl and
phenyl, groups are optionally nono- or independently di-substituted on the
ring wit hW0sH297s absent or is hal ogen, (C, ys)al kyl PCYTR0SHEIROXY,

0- al kyl car boxyl ate, O0-aral kyl carboxyl ate, N-al kyl carboxam do,

N- ar al kyl ] : i SOt 03; k
of "t he. T of b WsEipRlarnd il gter FBle-Ak ISR OO 20 Sabkyi
benzyl ; oalkplosbytylarhinoydiylchrbstydanhian zjitylsaifdnydieiny) alkQamispsarbegl-apinopnal |y

nono- or i ndependently di-substituted the ring with RL2; each t is
i ndependefipyearbppylgningpafkylsylionyl, ?181“3,518 ?yl(aé'@5‘°%%°%)ﬂcﬁ lﬁﬁ’gﬂﬂlndependent |y

hydr ogen, gatd¥hidodr kQBhi: al kynyl;  cycloal kyl ; cycl oal kyl al kyl ;
bi cycl oal kyl; tricycloalkyl; alkyleycloal kyl; hydroxyal kyl ;

hydr oxyal kyl eycl oal kyl : Riisiatsylydiperiybaliomyt; cynjenlioiydyciopikyiabiyky | ;

hydr oxytricycl gal kyl : i cycl gal al kyl,: —al.kyl.bi,cycl kyl ;. al kyl t hi oal kyl ;
aryl al byl PRYdete 1%‘“@%}%%9‘&31 %i‘@ﬁ%)i"%gﬁyé/ F‘?{’d""é “é‘f’ﬁy}i‘ﬁdﬂﬁ‘é@'@?fcﬁﬁj&?ﬂfﬁ

het er oar y hpdrisglcycloyRyiDhRk&yBRKYAlA! hiyetvaistpaegl; kitkabiitilalkal; | optional Iy
nono- or independently plurisubstituted with hal ogen, alkyl, polyhal oal kyl,
al koxy, RAkViByRlesiyl plyNealed atriky thipadby @siaglulyl; anyl: Rerl: hetgrdapmy | |

cycl oal ky . I h | am.nqQ,.. aryl am no,
cycl ohet ebgg@ﬁﬂaﬂ@é,%{:%hé?ﬂg?%gﬁgﬁg?‘%@@&k}ﬁ%}glﬁ@%tﬁ%ﬁ%ﬁﬁ?Ckb;l , hitro,
cyano, anindependertiytplurisnbstituied wish halbgepl dkylnpglylilcalkyy, atkvixpdyaloaikoxp) |

B e L s T L
al kenyl anpslgeR iy, hetefdakasias Reyiitnmey cyclohbisyala!, RocyhedroalRylalkyl,
aryl carbonyl am no, al kyl sul fonyl am no, al kyl am nocar bonyl -amn no, .
al koxycar Bhg¥a hvéfazcyaémyv% CY8RymingAUREEWEY A, alkyipmieudipkpipmino,
R L e T e L S e A L RN IE
hydr oxyal karbonyhyedkyianyinddaytionylc alberykarhinocathpdylo alikglgabomtléon, ;
hydr oxybi gy ol Q86 brninBY 1 102 Sy ThGhS e fo Rt Eb Oty ih Bb&¥bonyl-amino,
alkoxycarbonylamino, alkylsulfonyl, aminosulfinyl, aminosulfonyl, alkylsulfinyl,
sulfonamido or sulfonyl; or
R* and R’ together form ~(CR™R?),, - wherein m is 2 to 6, and R?
and R® are independently hydrogen; hydroxyl; alkoxy; alkyl; alkenyl; alkynyl; cycloalkyl;
halo; amino; substituted amino; cycloalkylalkyl; cycloalkenyl; aryl; arylaikyl; heteroaryl,
heteroarylalkyl; cycloheteroalkyl; cycloheteroalkylalkyl; alkylcarbonylamino;
arylcarbonylamino; alkoxycarbonyl-amino; aryloxycarbonyl-amino; alkoxycarbonyl;
aryloxycarbonyl; or alkylaminocarbonylamino; provided that whennis 1, X 1s CHz, and Z
and R? are H, R? and R’ together are not ~(CHa)z- or ~(CH,);-; or
R* and R? together with the atoms to which they are attached form a 5
to 7 membered ring containing a total of 2 to 4 heteroatoms selected from N, O, S, SO, or
SCy; or
R? and R’ together with the atoms to which they are attached form a 4
to 8 membered cycloheteroalkyl ring wherein the cycloheteroalkyl ring optionally has an
aryl, heteroaryl or 3 to 7 membered cycloalkyl ring fused thereto; or
(#  R%is hydrogen; and R* and R® together with the atoms to

which they are attached form 2 4 to 8 member mono- or polycyclic heterocyclic ring system
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al kyl bi cycl oal kyl ; al kyl t hi oal kyl; aryl al kylt hi oal kyl; cycl oal kenyl; aryl,

aral kyl ; heteroaryl; heteroaryl al kyl; cycl oheteroal kyl or

cycl ohet eroal kyl al kyl ; all optionally nono- or independently

plurisubstituted with hal ogen, al kyl, polyhal oal kyl, alkoxy, hal oal koxy,

pol yhal oal ko alkoxycarbonyl aIkenyI at kynyl , cycloalk

cycl oal ky " KR}I’F”O‘”ZHOI ycycl oal kyl, heteroaryl am no, ar yPﬁW%@?‘Wﬂsm

cycl ohet er oal kyl , cycloheteroalkylalkyl hydr oxy, hydroxyal kyl, nitro,

cyano, a ] 1 |
Qan@aqwg%?égg&g}yoggng%lgae R ARSI aﬂh@ AR e hefepdcgflli(cynyl i o,

al kyi thio I car oxYCérb fi nocar
car bony| ringéysiehaisioptaatlp mmylb- oraﬂldependlemﬂu piunmbbmtm;eﬂ withlaky lo€ the lyeouph ety ,

al kyl car ony_I no, arylcar I am no, I fon | ami no,

al kyl ani G T teshpryidea g %af%a@ﬁ?ﬁm © TIRg RYLEBE g saiurated

am nosul mcrmndﬁmre@pw‘mﬂm @fh&wkeiwtf@xizyz-oﬁmtﬁgpa%&!o or sulfonyl; or R4
and R5 toget her form - ?m- wherein mis 6, and R22 and R23 are
i ndependent | ywhsreinadens cmnmgymavnlm@s@uﬁgg fkl}qmt Cﬁlﬂﬁ@hment al kynyl ;
cycloalkyl hal o; am no; substituted am no; cycl oal kyl al kyl ; cycloalkenyl;

aryl; E °§hﬂlﬁ E@%‘?B‘Zf‘lﬁ& Telat&% ﬁ{e by ib?bl’%é!lﬂlrgcﬂllg SRBLELAREKY |

cycl ohet a car bony m no tar bonyl am no;
al koxycacdmmuhé:a mksmhpwa byﬂomapd as &@smybedamkwd?,XMhEﬂcthe bamydunds of

Tyl b | k bonyl ded. that. whe 1, X
o Canatme e af ure i SR RGN RS (B ST BB, 4 12} 5
or R4 angifRblytReeiaewitih bandJRepdieeni: fouplick As Bbeyrabe, ebhagtiediforma 5 to

7 menbered ring containi nﬂ atotal of 2 to 4 heteroatons sel ected fromN, O,
S, SO, owith sgpBulg TNMEDArfallemed byt atormovide the fustfey! beronisicster t hey are

attachedy ér%ﬁt@ K'crlﬁi hgdr&gtﬁ? gﬁ@ﬁ- ﬁ-@t YEhQOGAS bﬂﬁl{&m?{é'%%?%&é@h %cﬂi he

cycl ohet eroa as an aryl to 7 menbered
cycl oal kyitemneahgteflu $edctionexf @ tvath (dr) pipardellioRIepwtdotic cifbe ambiogrdddctiapd R5

t oget h th th t}ached f 4 tg 8 nmenb
oo or BBy R e Rer T PRERGU R o onTe e T

PCT/ US2004/ 037820- containing 1 to 3 heteroatom; sel ected from N, 0, S, SO

and SC2, [ooBeY ei Itcihediite ey wefit Firche syhthigsis ySiotindries Apind @adds[B/ nono- or
|ndependently pI uri substituted with any of the ro(gs set forth in (dd) or
(ee); pr eRMpRAEds. HEor cyaenie.AN-paylation gf ?éV“@H@OTQ?ﬁ@Y}&\W FFvAdasithiX i s

sat ur at eghloroga?rﬂdé S BRnfSS Jrhen R (ﬁ}%ﬁtﬁyélé&ﬁmm@ lafid Hﬁﬁ'oly&%g

- (CH2) 3-
pinanediol boronic ester, provides a compound of formula I, 4. Alternatively, coupling of

intermediate 2 with N-Boc-5-phenyl-Pro using EDAC/HOBT provides amide 5.
Deprotection of the amino group and hydrolysis of the boronic esters, provides a compound
of formula IL, 6.
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wherein a bond containing a wavy line signifies a point of attachnent.

10088] The invention also relates to nethods for preparing the

above-descri bed conpounds. As shown bel ow and as described in the EXAMPLES,
t he conpounds of fornula | and 11 are prepared by reacting a cyclic am ne
(e.qg., pyMWDINEA®7or piperidine), suitably protectedPGHERIBASIEANdar d
protecting group such as Boc-, Fnobc-, CBz- or the like, wth sec-BulLi/TMEDA
fol |l oned by B(Cﬂ-ﬁs . o] e ﬂ-ibe t hyl boronic ester derivative. Acid
hydr ol ysi_s, of th 2‘ 'trﬁsfg’gf“grcg HC1 provi des the boronic acid

i nter rred@h@oa. of 1 wit +% pi n&nedfieanedidi &Pot ect i on of the anino
protectin group; &nd recrystalli PPN pr-ev-des—the~pi nanedi ol aster 2 as
an isonerically pure salt. [008914lnter meghia 8 wes dt5bide fOr the
synthesis of both series A and series B c@Rpesngls- For exanpl e, N-acyl ation
oft with chloroacetyl chloride provides thelRisgrroro am de 3. Treatnent of
3 with Na2C33 and cycl opentyl am ne, and hydrol ysis of the pinanedi ol

boronic ester, provides a conpound o ormula 1, 4. Alternatively, coupling
of intermediate 2 with N-Boc-5-ph Pro usi ng EDAC/ HOBT provides am de 5
Deprotection of the am no group ang-h i i ,
provi des a conpound of formula | G, & 74 WO 2005/ 047297 PCT/ US2004/ 037820
1) s-BuLi, TMEDA -40C HO, B-OH CNBgc 2) (MeOQ)3B 1) (+)_Pinanediol. Et20 3)
H30+ [ 1NBoc 1 2) HC ,j€20 then r H@} allize (2X) | eavi ng only R isoner
Xx g-OCl" vC ~NH H@ 0 OCB-0 3 0°1) Na2Ca3

N

C,/\“,Q
), 0/&0 o 480
s T ot

1) Na,CO4

H 1
Q—NHz 1)} HCI, ELO

2) Phenyl Boronic Acid

2) Phenyl Boronic Acid Hexane / H,0
Y Hexane/H;0

N’\n/Q @'(lﬂ?

oy SO o 2o

[0090]  This synthetic scheme is adaptable for the preparation of all the compounds of the
invention, by reacting the appropriate cyclic amine (pyrrollidine, piperidine, and other
cyclic amines) with sec-BuLi/B(OCH3)s, and coupling the boronic ester intermediate with
the desired acid chloride or acid via routes A or B, respectively. The appropriate cyclic
amine may either be commercially available or is easily synthesized through known

procedures, for example, those procedures disclosed in U.S. Patent Nos. 6,617,340,
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NH2 1) HCI, Et20 2) Phenyl Boronic Acid 2) Phenyl Boronic Acid Hexane / H20
Hexane/ H20 ONWI( NN O NOH, \ HOHOHO' OH 4 6 100901 This synthetic
schenme is adaptable for the preparation of all the conmpounds of the
invention, by reacting the appropriate cyclic am ne (pyrrollidine,

pi peri di n®0 AK#04@3%er cyclic am nes) with sec-BulLi B( GRHBJB004&8®2¢oupl i ng
the boronic ester internediate wth the desired acid chloride or acid via

Comrer of G351 BRRERS o0 S G PRLOR BB s LUERME BTt Boocedur es,
for exangldes, 3950169 ewiED e thefcb$ tofolAaias reRrddeSin that effretfos. 6, 617, 340; 75 WO
2005/ 047297 PCT/ US2004/ 037820 6, 432, 969; 6, 380, 398; 6, 172, 081; 6, 166, 063;

6, 124, 305: 6,110, 949; 6,107,3%7;_6,011,155; and 6, 395, 767, which are hereby
i ncor por B08H pylhugragpibrcaspeah of theinveptipn nrayijes A ryerpss for pisparngthe her aspect of

the i nveql i indy \¢ifliRg. B process for preparing the conpounds of formula I:
OR RARBSDB'ORR2 RHN-(~) RR nz by coupling a reactive conpound of

formula: OR RA RROB-OR VR-R Ln zx wth an am ne of fornula:
R5- NH2; optionally deprotecting the bor ogjﬁ,c acid ester; and recovering the

resul tant conpound as a free acid or as @n acid addition salt; wherein L
R RE O B—OR?
R® [
\H ’ ) ®
Rii Ri Lf'-x n
z

by coupling a reactive compound of formula:

OR!
R R3 o '
B—OR?

M

",i )
Rh R Z/.‘x n

with an amine of formula: R*>-NH,; optionally deprotecting the boronic acid ester;
and recovering the resultant compound as a free acid or as an acid addition salt; wherein L
is a leaving group. R, R2, R’ s R"', Ri, R“, n, X, and Z are as defined herein. Preferred
embodiments are those where R? and R* are hydrogen, L is halogen, including but not

limited to Cl, and R°-NHj is cyclopentylamine.

[0092]  Still another aspect of the invention provides a process for preparing the

compounds of formula II:

o
y 9 B—OR?
N NI%) an
R24 L
ﬁ :Y ) X
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is aleaving group. R, R2, R3, R4, R, R', n, X, and Z are as defi ned
herein. Preferred enbodinents are those where R3 and R4 are hydrogen, L is
hal ogen, including but not Ilimted to C, and R5-NH2 is cycl opentyl am ne.
[00921 Still another aspect of the invention provides a process for

pr epar i ng WO0s384aounds of fornmula I1: OR 0 B H - ORRCT/NSIO0443782M R24 1 1 Y
ImL~_x n 76 WO 2005/ 047297 PCT/ US2004/ 037820 by coupling a

2- bor ohet roc l e the r nul a. 6-OR2 X n z with the
corr espond| ﬁl z%?% &m8?@fqﬁvgﬁﬁ%%§§%¥a: optional |y deprotecting the

bor oni c aC|d ester; and recovering the rgsultant conpound as a free acid or
as an acid addition salt. Rl and RZ arel not ,hydrogen, and n, X, and Z are

as defined herein. Typically the 2 bo ocycle is a 2- boropyrrolldlno
or 2-boropiperidino_ In sonme such nents the N-protected cyclic am no
acid is N Boc-4-phenyl - bor oPro- OH. 93 The conpounds of the invention may
be prepared in the form of pharnaceu hy acceptabl e salts, especially
acid-addition salts, including salts organic acids and m neral aci ds.

Exanpl es of such salts include salts of organi c acids such as formc acid,

fumaric acid, adgithecankshndippdppodcedagtiit, anghy s optisdlly,deprdekiitg hei d,
i i lic acid, succinic acid, malic acid, .tartaric acid, citric

pyruvi c _ox
aci d, ben%@?‘ﬁ“‘é estegaz}nfiég;]ovgnngéh? S faRapONnG &8 8 ER 3okheTasieRaFidani ¢
aci d- addi tigafios dkit. qa‘laa&kvgsnaqiyh%g@ﬁ ahmr;a%ld%rs as déﬁﬁfé& H%ﬁ”ﬁ?gmﬁw phuric

and phosphoric acids and the |i'ke.” Further exanples of pharnacéutically
accept abl ¢h¢ Arbprpheterocynle srgarepymoliding @ 2-bowpipsefing. Imwmedach he

embodiments, the N-protecied cyclic amino acid is N-Boc-4-phenyl-boroPro-OH.

[0993]  The compounds of the invention may be prepared in the form of
pharmaceutically acceptable salts, especially acid-addition salts, including salts of organic
acids and mineral acids. Examples of such salts include salts of organic acids such as
formic acid, fumaric acid, acetic acid, propionic acid, glycolic acid, lactic acid, pyruvic
acid, oxalic acid, succinic acid, malic acid, tartaric acid, ciiric acid, benzoic acid, salicylic
acid and the like. Suitable inorganic acid-addition salts include saits of hydrochloric,
hydrobromic, sulphuric and phosphoric acids and the like. Further examples of
pharmaceutically acceptable inorganic or organic acid addition salts include the
pharmaceutically acceptable salis listed in Journal of Pharmaceutical Science, 66, 2 (1977)

which are known to the skilled artisan.

[0094]  The acid addition salts may be obtained as the direct products of compound
synthesis. In the alternative, the free base may be dissolved in a suitable solvent containing
the appropriate acid, and the salt isolated by evaporating the solvent or otherwise separating

the salt and solvent.

[0095}  The compounds of this invention may form solvates with standard low molecular
v\.reight solvents, including water to yield hydrates, using methods known fo the skilled

arfisan.

[0096] 1t is to be understood that the invention extends to all of the stereoisomeric forms
of the claimed compounds, including enantiomers and diastereomers, as well as the

racemates.
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pharmaceutically acceptable salts listed in Journal of Pharnmaceuti cal

Sci ence, 66, 2 (1977) which are known to the skilled artisan. [0094] The
acid addition salts may be obtained as the direct products of conpound
synthesis. In the alternative, the free base may be dissolved in a suitable
sol vent cpmb@Emimg the appropriate acid, and the sal PCTYBEHBy
evaporating the solvent or otherwi se separating the salt and sol vent.

[ 0095] The conpounds of this invention may form solvates with standard | ow
nol ecul ar weight sol vents, including water to yield hydrates, using nethods
known to the SWpthpdyUsesrtisan. 100961 It is to be understood that the

i nvent i on[oﬁgﬂenqagmhferaé lectQf tHefv P i6E ﬁﬁbﬁl@é‘ﬁéﬂlﬁd&fa@ﬁ%&s 0i thh B&ng&ﬁ}qgﬁf’
conmpounds, I ncluding enantiomers and di astereoners, as well as the

r acemat esthe xeiion2 0O idappRATH, BCTh SO0 40RO canMetaimitsteisd o g10097] Anot her

aspect of. the inventio ravi des nethods ar. es for t.he conpounds of the
i nvent i on‘.nEhIVH:lll Wgﬁgﬁlﬁﬁ%ﬁfﬁﬁ ﬁe?ﬁgofﬁ%\it#ﬂn gdg HpOUhEE R nﬁ’gﬁ]&’gﬁfﬁf‘gf‘%red to
an i ndi vingidedipeptidaes. | MAhik EMBdEMENS B8 $RIFERuL AditihiStOrela bbest oBihed

post - proline/al ani ne cl eaving am_no-dipeptidase. In this enbodi nent, the

i ndi vi duairveniion gepaued sective in rdwung the pctivily of theweptrirelineclanyesmlepvates ective in
reduci ng ety f P l.{ l.an) I i 2

o o d paiific BEEb YAkt ey OB R BA B A BO R F R Bascor ¢ 11

di sease ogondidiondilt b@ne erhtodsoends, énddiimetated compemd dedunesthe aenktigoofiiEtd

reduces t ctivti .of DPP- .IV. In sonme enbodi nent t he di sease or
Condi & ortJngens kb Renm s dso i BHEr SrERge Fom e barR e ec
conpl i cat dightes, diyRescompRedtians, BypasocamiX, Synipeic X Syhériteilimif PBsdityy ,

at heroscl erosi s and rel ated, di seases. The invention_ conpounds to be

admi ni st e?tegosFigyosiseand selated dispasese g 1pysBpHCASHONYES 18 P Adminitarel BaYPounds,
whi ch mayg Qe ' - ARdRARh DG Be MtRrartd hlatdi N9
conbi nati%n Jm%%é%oﬁ%?eé@gg%c %E?@%}ﬁﬂeproape‘%ﬁ% ag ntes" ilﬁée%iap?ed further
bel ow, [ O0@8ier & deesribes benpl iaclydivgbordbineionsvidf "ottiee tipaispof therapavtic hgaiés"ar e
represented , Q0 Met hods for inhibiting DPP-1V conprising

adm ni st eﬁfﬂg%f‘@‘ﬁ’ehaﬁM in need of such treatnent a therapeutically

ef fective amount of a conpound of the invention, or a pharmaceutically
accept abl @&l d (xilehdkemplasadnibokiinesnendf;ihe invention methods are represented by:

[0099] Methods for inhibiting DPP-IV comprising administering to a mamumal in need of
such treatment a therapeutically effective amount of a compound of the invention, or a

pharmaceutically acceptable acid addition salt thereof;

[00100] Methods for treating conditions mediated by DPP-IV comprising administering to
a mammal in need of such treatment a therapeutically effective amount of a compound of

the invention, or a pharmaceutically acceptable acid addition salt thereof;

[00101] Methods for treating controlling, or preventing diabetes comprising

administering to a patient of an effective amount of a compound of the invention;

[00102] Methods for treating, controlling, or preventing insulin dependent (Type 1) and/or
non-insulin dependent (Type 2) diabetes mellitus in a mammalian patient in need of such
treatment, comprising admiuistering to the patient a therapeutically effective amount of a

compound of the invention,
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[00100] Methods for treating conditions nediated by DPP-1V conprising
admnistering to a mammal in need of such treatnent a therapeutically

ef fective anmount of a conpound of the invention, or a pharmaceutically
acceptabl e acid addition salt thereof; [00101] Methods for treating
control | i W 298/0452%8vent i ng di abetes conprising adm ni BEBRUB20GHA30828 pat i ent
of an effective anobunt of a conpound of the invention; [00102] Methods for

treating, ol lin or,_preventi i nsulin.dependent (Type 1) and/or
non-i nsul ilﬁgﬁ)éi)eh%eélﬁ sfoﬁ}ﬁg{'%’c t’é?@@lge% pﬁ%’?ﬁh"{g&@p?ﬁg’ﬁeﬂéﬁﬁgmaﬁr‘%&?i ent in
need of suyghenttif fRaRUMERIch teatifent, SbRgrdtiidMiskeihd® thopitea: Pabiapalical
therapeutically effective anmount_ of, a conpound of the invention; 7y8 WO 200
5/04 7 29 eftepeyramsypioA|ycempomd ¢fgle igBentiBs hods for treating, controlling or
preventing hyperglycemia in a mammalian patient in need of such treatnent,
conprisin § Ni i ; i Iigal : d anount
of a corrpggg{jm!)f mﬁ%@ﬁb %getgﬁl%@ngoﬁl%%% pﬁ/eg%ﬁié%?%? ég{ryl 1{% ggﬁﬂgfﬁggﬁn‘r{g} ling or
pr event i ngreobeliurly treaimentnenmraisingradpatistesing tp the patiend adherapesticallyefiectivnt |

conpri si ng, aodn' nfl stoerian ) et.h‘e;elgatj ent a therapeutically effective anount
of a conpou of AREPPAVENt FoH; 1007051 Met hods for treati ng to enhance

i sl et neogenesis, b-cell survival, and insulin biosynthesis in a mammlian
patient i H0dHSH Oetisads forttreatitgerbhanco s haigagesadivcell aireivainghdiasulinhe pati ent
a ther apethtii ca‘lgl‘&%( effective ampunt._ of .a coHpound of the i nvgntlon; [t00105]
Met hods f OFORREEYS Bg MEwReias hefey 1ypeep OE et Ry ierh SOMPRsg SfesRRete o
nmammal i an thPadeRit thbrpd@esllyadrfesid il duB B MBRnpotRNF thSinRentREM ni stering to
the patient a therapeutically effective anount of a conmpound of the

i nvention; [00107] Methods for treating, contralling or preventing_one or
more |ipi dOPiQ6b, ds §or tesatingy) CORtERiNG & PERVERHPEABTIAIN Sesistce in agpapmaliaten a,
hyper | i pi L3, [ i = | r.Qf: S : , and
G LDL R e, g B R s e

admi ni st erdffegtiveantouat ofatdompoud ety iapentihcal |y ef fecti ve anount of a
conpound of the invention; [00108] Methods for treating, controlling or
preventin r IS, J: i nat ] ch

t r eat ment ?{ngo r?@‘?%‘lh‘g‘rs g%rﬁse ﬁfll'%' g?%glﬂ ?od@ R:é'mf)a gloglﬁior g@ﬁ}@?@g@%{i ?rg ally

ef f ecti ve salvowdfronfthagooppaisistin®bf dyskpideawie tiyiperipidefidl G9pertiztvoadienfigr

treating g, coptr oL, RO, ROF BN EDRSh ASLSShoh Bl BNEE) Al

treatment, comprising administering to the patient a therapeutically effective amount of a

compound of the invention;

[00108] Methods for treating, controlling or preventing atherosclerosis in a mammalian
patient in need of such treatment, comprising administering to the patient a therapentically

effective amount of a compound of the invention;

[00109] Methods for treating or controlling growth hormone deficiency in a mammalian
patient in need of such treatinent, comprising administering to the patient a therapeutically

effective amount of a compound of the invention;

[00110] Methods for modulating the immune response in a mammalian patient in need of
such treatment, comprising administering to the patient a therapeutically effective amount

of a compound of the invention;

[00111] Methods for treating, or controlling HIV infection in a tnammalian patient in
need of such treatment, comprising administering 1o the patient a therapeutically effective

amount of a compound of the invention;
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patient in need of such treatnent, conprising admnistering to the patient a
therapeutically effective amount of a conpound of the invention; 1001101
Met hods for modul ating the imune response in a nanmalian patient in need of
such treatnent, conprising admnistering to the patient a therapeutically
ef f ect i ve VEQRUFP4TISE a conpound of the invention; 1001RCL/UNRDHEGEROf or
treating, or controlling HV infection in a mammalian patient in need of

such treat r ni a_the apeu ally
ofToct | vo 106H2) SRFRGL R BUTLMBhECR Brc Sy PSR S AL AESEY o

PCT/ US2004h&3iré& R 0ent bﬁ)é)dﬂxﬁ(}re babliegsclkord fromahs grgup camisting bf mgiregenfy event i ng
in a manal i an atie(h in need of @JCH treatnent. one or. nore di sorders

sel ect ed FPERY PRIGRLTFPrgHI @eT YW SiftasBiernenien PHSLe RyraEertynal

di sorders,g 1ﬁg’ﬁﬂ§’£ h?;&é?ﬁéﬁﬁo@ﬂﬁl d%l%b?& a8 ic8mpRERE SniBl:Rehatd Ge B}{t%fir ophy,
gingivitis ypertensi on and osteoporosis, conprising admnistering to the
pat i ent athqrmﬂa@@bﬂeff@ﬁlvﬂmﬁrﬁtevtflalcﬁ:rIQPM@iﬁtheoﬂveatl@mrrpound of the invention;
[00113] Methods for reducing spermnotility in a male in a manmal i an pati ent

in need of

ter apeut 110D MR} Qbauc R Tpb- 3 PRTL AL bRk el DSOS 051 1.0
Met hods fcsuclturcetrnmn,g:pmnnhg adrhinistering tgthe peindnt mg:erapemclaﬁymﬁédnaﬂmﬁaiment in
need of ch tr eat one.or nore conditions selected fromthe group
consi sti nd’ SFOTﬁﬁundﬁ?B’&ﬂ@"WE‘é‘h a, (2) low glucose tolerance, (3) insulin
resi stance, (4) obesity, (5) lipid disorders, (6) dyslipidema, (7)

byper | i pi dewita] Mithody fe tietiting] y@ﬁbuﬁ@r@r Qrevérﬁfhg iy pRAGROLE pitRhOheBéEsf (10)
|l ow HDL | evels, (11) high LDL ] evels, (12) atherosclerosis and its

sequel ae, Spatniyéaiagt APSeT IS coaos seleci@r} 101 e SHOMRCHETBIS ey hldr one, (15)
| nfl ammat qt}%grg?@é@ﬁ'a } RSASGoosh PErHHE rt?ﬁameastﬁlk% ?&éﬁ? @I I ative

colitis, heunatol d Arthritl s, ammat or ondi ti ons,
(18) panc rdwtdera, &) dM@)deathMMtrhpidemm (8) hypoighwendaoad8her at i ve di sease,

heur opat hyPPeRfeEaR B OToM B R T vish SR RO SO a7 ogr af ¢
rej ection nsrseqlieraa,r(sm \&mu&trlrmmomqwhﬁ&ﬁblsmltsyxma@na;MH)enﬂam&uitb@ resi stance

iS a conpQnent, conpr dm nistering to e patient a therapeutically
eff ect i vo PRHBLAIECAH maiues‘ ahrasalﬁeq%nd qq?ﬁr%tme.cahm« {160 heymaload Hgwist or

treating, (@9Yiepidiaonafry BERNEMNs! (18) paBeatRITIY) kbl bkky,i(Poyneed of
neurodegenerative disease, (21) multiple sclerosis, (22) retinopathy, (23) nephropathy, (24)

neuropathy, (25) Syndrome X, (26) ovarian hyperandrogenism, (27) allograft rejection in
transplantation, and other conditions where insulin resistance is a component, comprising
administering to the patient a therapeutically effective amount of a compound of the

invention;

[00115] Methods for treating, controlling or preventing in a mmammalian patient in need of
such treatment one or more conditions selected from the group consisting of (1)
hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, {4) obesity, (5) lipid
disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9)
hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12) atherosclerosis and
its sequelae, (13) vascular restenosis, (14) irritable bowel syndrome, {15) inflammatory
bowel disease, including Crohn’s disease and ulcerative colitis, (16) rheumatoid arthritis,
(17) other inflammatory conditions, (18) pancreatitis, (19) abdominal obesity, (20)
neurodegenerative disease, (21) multiple sclerosis, (22) tetinopathy, (23) nephropathy, (24)
neuropathy, (25) Syndrome X, (26) ovarian hyperandrogenism, (27) allograft rejection in
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such treatnment one or nore conditions selected fromthe group consisting of
(1) hyperglycema, (2) |ow glucose tolerance, (3) insulin resistance, (4)
obesity, (5) lipid disorders, (6) dyslipidema, (7) hyperlipidema, (8)
hypertriglyceridema, (9) hypercholesterolema, (10) |ow HDL |evels, (11)
hi gh LDL Wewets®472012) at herosclerosis and its sequel FETUSEHPHOFEZ Ul ar
restenosis, (14) irritable bowel syndrone, (15) inflamuatory bowel disease,

i ncl udi ngrat¥itn A28 ERRR [RMighdisCE@OREIoWen Rdtriohé Seficich6y, (BH)IBIRLA, arthritis,

(17) other_ inflanmmtory conditions 18) pancreatitis 19) abdom nal

obte_si ty, @@yemiﬂe@%w@é«méﬂia@rﬂ% (a$)§w§1egrovﬂ1tl§ndmt@ﬁt%15e 4t banigs 'x s, ((2 é)z)
retl nopa r AV, 0 ,
ovari an h’%séart%% %@@ﬂ?’s@1@?%1%"’1*512@@9‘#@?#5@@?@@?? %Sﬁmg“%m%’r%"%éa 047297

PCT/ US20@4rdifar&2abat mayda syehtad by inhibmtjon( X &jpepiige ptptiddscall tempri¢i@®) gr owt h

hor none defi ciency, (30). neytropenia, 1). anem a, 2) neuronal _di sorders,
(33) t grraﬁmg}lﬂwwyfa#& H%é?lﬁg’? a&e&l’e‘(@&bly g@#ﬁ?\ amgi of égfs}:cq{%@fl# PEBRY, (35)

gi Ngi Vi t iggvenlidBor DYREMhENEEMY ackeptableQili BRRVL.OSH Sne SNHoRLARE coriRRdhd | ons t hat
may be treated by Inhibition of dipeptidyl peptidase-IV, conprising

‘adni ni st eelieptgd fromithregrpen ¢ammstieg ofa t her apeutical |y effective amount of a
first conpound of the invention, or a pharmaceutically acceptable salt

t hereof, and e o TeJanls ~sel ected fromthe group consisting
of a) O her di('?l ept Pg{/é})algg‘g%d?g%?gg{%qygﬁ?gﬁ@%’r s; b) Insulin sensitizers

sel ected fromb) he bsolirpseastisirstdagddion( ihp gRRpRossing of ) PPAR aoristguani des,
sl oyl HiFREs R TP LR PR e BB o) e
a- gl ucosi daseichhi bids@i:Sor ifisulif igR@&ns receptor agonists; g) GP-1, G.P-I

m netics, and GP-1 receptor agonists; h) GP-2, GP-2 mnetics, and GP-2
recept or agonidst s; Sulfonylorgas opptherinspbipiseaeiagagyesy P r ecept or agoni sts; j)
PACAP, PACAP i netj c PAG .eceptor 3 agonists; k) Chol esterol

| owering agent se*]e% cgglﬁgsr%%%ﬁgg’gr oup consisting of (i) HMZ CoA reductase
inhibitors, (ifj) sglatshs”Bésoer agonibty; ni cotinyl al cohol, nicotinic acid or a
salt thereof,_ (iv)_PPARa _agonists, (v) PPARa/y dual agonists, (vi)
inhibitors of 8hol bé‘?élr’ QI%P‘ mimetics, angl P-1 receptor agonists;

h) GLP-2, GLP-2 mimetics, and GLP-2 receptor agonists;

i) GIP, GIP mimetics, and GIP receptor agonists;

B PACAP, PACAP mimetics, and PACAP receptor 3 agonists;

k} Cholesterol lowering agents selected from the group consisting of (i) HMG-
CoA reductase inthibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic acid or a salt
thereof, (iv) PPAR« agonists, (v) PPARa/y dual agonists, (vi) inhibitors of cholesterol
absorption, (vii) acyl CoA:cholesterol acyltransferase inhibitors, and (viii} anti-oxidants;

D PPARS agonists;

m)  Anti-obesity compounds;

n) An ileal bile acid transporter inhibitor;

0) Anti-inflammatory agents;

P) (3-CSF, G-CSF mimetics, and G-CSF receptor agonists; and

q) EPQ, EPO mimetics, and EPQO receptor agonists.

[00116] Methods for the treatment, control, or prevention of one or more conditions
selected from the group consisting of hypercholesterolemia, atheroscierosis, low HDL
levels, high LDL levels, hyperlipidemia, hypertriglyceridemia, and dyslipidemia,

comprising administering to 2 mammalian patient in need of such treatment a
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absorption, (vii) acyl CoA: chol esterol acyltransferase inhibitors, and
(viii) anti-oxidants; 1) PPARS agonists; m Anti-obesity conpounds; n) An
ileal bile acid transporter inhibitor; o) Anti-inflammtory agents; p)

G CSF, GCSF mnetics, and G CSF receptor agonists; and q) EPO EPO

m netics, and EPO receptor agonists. [00116] Met hods for the treatnent,
control, WP2BEHERTi on of one or nore conditions sel PETES200d05M2the gr oup
consi st i ng of hyperchol esterol em a, atherosclerosis, |ow 14DL |evels, high

LDL 'ev%aa%égﬁpﬁfy' ef@bﬁ%%nm%mpmdy&%a idedisan A0 t:BAdem a,

conpri sing mnrsterin Ian patient I n nee such treatnent a
81 WO 200847 2ibiteeT/ U82004/ 037820 therapeutl cally eff ectl ve anmount of a
conmpound of the invention and an HMG CoA reductaseinhibitor; [00117]

Met hods rein the HVC- Co se,inhibitor is a statin; [001181 Met hods
wher ei n m]gl tﬁ{f?tﬁ"qs %ﬁ%@%@ﬂ#‘% EREtEsE S &’Bi'fs% Withg of 1ovastatin,
sinvastatin, pravastatin, fluvastatin, atorvastatin, itavastatin, ZD 4522

and ri vgoas) n Metﬂ.&@ hﬂh%}ethte bads isfsolected Gati tl‘l@groﬁp&ilfs@hhg SlloRdstalnevent i ng
at heroscl erosi s, n&rl sing admnistering to a manmalian patient in need of

such tr e%fﬂlﬁ@ﬁ‘ttmd’rﬂ Hbéh&"ﬁ%ﬁ% goppstai i’t%éasmﬂﬁt?ﬁPrﬁS%ﬁ and Tgpdind of t he
invention and an HMVG CoA reductase inhibitor; [00120] Methods for treating,

control | jo0tyopr MERIR DS tRGHAD 8Stor Vet RIS REc{seEd a manmel i an
pati ent [:on ngzed of such trugéa)lt ment magqﬁﬁpe; ageutl cally efsf eggt?ivﬁeﬁggrmunt of a

corrpoundﬂd@ﬂmsﬂﬂeng inagnaripalizamdtien nalmed obbe |t1teymwg'emmerap¢)@m21b] effetiviods wher ei n
t he antlang f%fta\c/Fo %Qﬁdofst gmggrﬁl;%n%n ﬁﬂ/@’g‘o %I%PI };11011bato| i pase inhibitor,

a serotonin pam ne reupta receptor bet a
conpound, an anor ectl c agent, and/or a fatty aci d oxidation upregul ator;
[00122] [Dmm])dﬂvlmh@i'sé‘bmdaﬁmg aaﬁt'rolldxtmﬁiptqvem@gnbei;i@ corhpristraf admivlibtede?, AJ9677,
L750355, CP331ﬁ Si butram ﬂﬁ ramati:| axo neg dexan‘% et am ne,
phent er P AdRamIpalian Pelisnd BLIeEH 9 “ﬁ]étr CrapRF Y RBF IO £231 Met hods

for the donfatiiEaithe BBt land & arliL &GRS 4R Rt; Of neut ropeni a corrprl si ng
adninistering to a namal i an patient in need of such treatment a

therapeutl cal ly effective . ) . .
{00121] ethods wherein the anti-obesity agent is a beta-3 adrenergic agonist, a lipase
inhibitor, a serotonin (and dopamine) reuptake inhibitor, a thyroid receptor beta compound,

an anorectic agent, and/or a faity acid oxidation upregulator;

[00122] Methods wherein the anti-obesity agent is orlistat, ATL-962, AI9677, L750355,
CP331648, sibutramine, topiramate, axokine, dexamphetamine, phentermine,

phenylpropanolamine, famoxin, and/or mazindol;

[00123] Methods for the treatment, control, or prevention of neutropenia comprising
administering to a mammalian patient in need of such treatment a therapeutically effective

amount of a compound of the invention and a neutrophilic agent;

[0100] Methods for the treatment, control, or prevention of neutropenia wherein the

neutrophilic agent is G-CSF, a G-CSF mimetic, or a G-CSF receptor agonist;

[0101] Methods for the treatment, control, or prevention of neutropenia wherein the

neutrophilic agent is pegfilgrastim, filgrastim, lenograstim, or nartograstim;

[0102] Methods for the treatment, control, or prevention of anemia, comprising
administering to a mammalian patient in need of such treatment a therapeutically effective

amount of a compound of the invention and a erythropoietin agomist;
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anount of a conpound of the invention and a neutrophilic agent; [0100]

Met hods for the treatnent, control, or prevention of neutropenia wherein the
neutrophilic agent is GCSF, a GCSF mnetic, or a G CSF receptor agonist;
[0101] Methods for the treatnment, control, or prevention of neutropenia

wher ei n t N0 206&072Gphi | i c agent is pegfilgrastim fil grasusaeps/dgszogr asti m

or nartograstim [0102] Methods for the treatnent, control, or prevention of

anem a, i Si adm nistering to.a nanmal.i a atient i.n_need of such
treat rrenﬁ&ﬂﬁi hell[‘@g@ﬂ? foééqutﬁeag?%gﬂl%’ OO EH o%‘r?]f e@&?ﬁﬁfﬁﬂ‘&l‘h&f the invention
and a er )éhhli:@ﬁ&lbtﬂiig@ni@ﬂi@@f@,mﬁ?o%%@&%&%i?@%&%h@%@@ﬁ/ 037820 [0103]

e

Met hods for t treatnent, control, or prevention of anem a wherein the
eryt hropoi etin agoni st is EPO, an EPO m netic, or an EPO receptor agonist;

[01041 MEPHWhs Methodhor thedpatpont, corlinls orgmeveptionpiapeamia vdieran theneni a wher ei n
the ery 1; 6k ] | ; : .or darbepoetin alfa; [0105]
Met hods %@?ﬁ? elgttﬂl %Sﬁ%ﬁgggéegg%u?’ﬁ)ggﬁbﬁmﬁgé?]sf%’ance, hyper gl ycemi a,
hyperisulinem a, or elevated blood levels of free fatty acids or glycerol,

ﬁbeSi ty, [iw}ﬂjr olihxds ﬂymrgtxb&tje_ts& isgl&idrr@mncditaf;%relyc?mi@rﬂp!pbﬁmihmdfa, I
nonsost adr Sevq AR Rl Bttt 1R Bl LA Srifforgx, hiBReRS, 2, *°°°

syndr orme,sygHrewié, i eS¢ gtz atidok S vpbir ghdetiiérmia) Bypedhdufgémib] ath@bLlkds@) i N
transpl ant ati on aut oi mmune di seases, AIDS, intestinal diseases,

i nf | amatBPYTHEHEPSERARECEAS, iNBIted glicosedelepaps infertiity, aplyaystis A¥AThorodul at or y
di sease %Sﬁxcﬁmﬁarg?&hﬁ dis@fde?sm{g?,r%fthﬁﬂgﬁhlogjaﬁ?géﬁﬁn ix?f?éB%P!aﬁt‘a ,adm ni stering
to a nmammal | an Speclies I n nee of treatnent t erapeuti cally effective
anmount ofauimwmmodisedsesf AHMe mtestipaltdissases,[100adhativit oot syindrome; pavdsag type | |

di abetes and/ or .obhesity:; [01Q7]. A variet f uses of fhe,invention conpounds
are possiqﬂ egpogi?s&ar %@?‘F‘?gg’ggl}’to%‘ésea@%?l%/ao%?nﬁ%wﬁgﬁ?ai)ofy ?%%éfﬁl‘ssgﬁ ng an

i ndi vi duabmptisihg aBnidistRATW a Aesakliegedbomaced dxasapheant ¥ thefpsutizhlly he

i nvention t hods are represented by: [01081 Use of a conpound of the

i nvent i orffiegiiverRauRta araepend dbfhedrtRBliPBanent for treating a condition that
may be regul ated or normalized via inhibition of DPP-N, [0109] Use of a
conpound [gfo6} h?Meﬁiﬁ%@fdr%aﬁr%rt{ﬁé‘ﬁdﬁﬁ&bﬁﬁ@dﬂbﬁe&t&; a nedi cament for treatnent
of netabolic disorders; [01101 Use of a compound of the invention for the

manuf acture of a nedi canment for ] , )
{0107] A variety of uses of the invention compounds are possible along the lines of the

various methods of the treating an individual such as a mammal described above.

Exemplary uses of the invention methods are represented by:

[01081  Use of a compound of the invention for the manufacture of a medicament for

treating a condition that may be regulated or normalized via inhibition of DPP-IV;

[0109] Use of a compound of the invention for the manufacture of a medicament for

treatment of metabolic disorders;

[0110] Use of a compound of the invention for the manufacture of a medicament for

blood glucose lowering,;

[0111]  Use of a compound of the invention for the manufacture of a medicament for

treatment of type II diabetes;

[0112] Useof a. compound of the invention for the manufacture of a medicament for the

treatment of impaired glucose tolerance (IGT);
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bl ood gl ucose | owering; 10111] Use of a conpound of the invention for the
manuf acture of a nedi canent for treatnent of type Il diabetes; [0112] Use
of a conmpound of the invention for the manufacture of a nedicanent for the
treatnment of inpaired glucose tolerance (1GI); 83 WO 2005/ 047297

PCT/ US2004/ 037820 [0113] Use of a conpound of the invention for the

nmanuf act WO 20if5/04726bdi cament for the treatnent of i np&FTEE2H04 g gl ucose
(IPFG; [0114] Use of a conpound of the invention for the manufacture of a

medi canenp1f)r Usk 6Veeinhin®bf Y BReaionoBha mahQhdGic JfaendicatesoPagnd of the
invention for the manufacture of a nedicanent for delaying the progression

of i npai rtesgtogntieldawaires sstmgaducesdGto type 11 diabetes; [0116] Use of a
conmpound of the invention for the nmanufacture of a nedicanment for del ayi ng

eo ! ¥ . an . rent tor
e progrgsel on1E ofPErhbadl bf[ﬂtg\ti- %gz}eht@éﬂgr Y Hﬁnﬁi}actmeﬁcg‘igﬁe%%cfﬁﬂleh%}’ In

requiring type 11 diabetes; e of a compou e I nvention for
t he manufpactentien affhypergbydémoianent for i ncreasing the nunber and/or the size
of beta cells in a mammal i an subject; [0118] Use of a conpound of the

| nvent i O{[D{]%r] t I?_Ee g?z? ?{n@icoﬂl% &f t%];: gn%'el%ocrili P&)entamﬁt%rq.]rséorf gﬁ%%tgfogs t g cel |

degener at'i on, in par ar apoptosis o a ce

conpound defaylraehd freglisianofinpaitdighrasnubredinus @GTY) totypeidaderit for the
treatment of disorders of food intake; [0120] Use of a conpound of the

inventio t nuf acture.of .a nmedicagent for th treatment of obesity;
10151] Ul o BeRbothmana 6B o GEE Sy R, Al e o

medi canenfelfyiiy thdRBeleisich dreeimhii® RqBiing Rt diabkiffo %ﬁﬁ@kﬁﬁiﬁh?%@h Use of a
conmpound of "the invention for the nmanufacture of a nedi cament Tor the

t r eat nentdigietedy sl i pi dermi a; [0123] Use of a conpound of the invention for the
manuf acture of a nmedi canent for treatnment of functional dyspepsia, in

particul gg1i7" i {APLEa &%‘i‘dun%)ﬁﬁfﬂé HRntic er 1O b fabBi A dSnddankhe@t | Ng the

conditions mentioned above by admnistering to a subject I n need thereof an

ef f ect i venemasingthofunsber anddonthelsiof ofitist delly/ it ammalian subject;

[0118] Use of a compound of the invention for the manufacture of a medicament for

treatment of beta cell degeneration, in particular apoptosis of beta cells.

[0119]  Use of a compound of the invention for the manufacture of a medicament for the

treatment of disorders of food intake;

[6120] Use of a compound of the invention for the manufacture of a medicament for the

treatment of obesity;

[0121]  Use of 2 compound of the invention for the manufacture of a medicament for

appetite regulation or induction of satiety;

[0122] Use of a compound of the invention for the manufacture of a medicament for the

treatment of dyslipidemia;

[0123] Use of a compound of the invention for the manufacture of a medicament for

treatment of functional dyspepsia, in particular irritable bowel syndrome; and

[0124] Methods for treating the conditions mentioned above by administering to a

subject in need thereof an effective amount of a compound of the invention.
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84 WD 2005/ 047297 PCT/US20 0 4/03 78 20 Conbination Treatnents [01251 The
conpounds of the invention maybe used in conbination with one or nore other
types of antidiabetic agents (enployed to treat diabetes and rel ated

di seases) and/or one or nore other types of therapeutic agents which my be
adni ni st ay@doosmazsy i n the sane dosage form in a sep&FEBEIEMEIVdosage form
or by injection. 101261 The other type of antidi abetic agent which nay be
optional |y enitéivsdatidh TEQkhédiati on with the DPP-1V inhibitors of the
invention may be 1,2,3 or nore_antidiabetic agents or antihyperglycemc
agents i nl@ll%. ngfhe sempeuids aicthe inrgripaanaydre useisim combawren with epgor topre ot her

ant i di abe | ent from
PPN i m e el R (AR G BR BB AR R SUBE L e

i nhi bi torcm,e oPRAR gtheragmnnﬁﬁas:apwmhgaﬁs Wthhmbzibdlauhadﬁm%oraEBﬁnTtﬂe amid bi t ors,
PPAR a/ dual oni sts, aP2 _inhibitors | ycogen phasphoryl ase inhibitors,
advanced @S%JQV?&‘EFB‘?PW Ai’@éf)geﬂb cbtysml%f’%’rﬂ'bi tors, and/or meglitinides,
as well as insulin, and/or glucagon-like peptide-1 (GP-1) or mnetics

t her eof . [b@ﬁéﬁl TEB@ﬂiéﬁ@p@f)f &Jﬁelaﬁ@tfémgaﬁtdauﬂ{ mbfBe bRy @iplbyedeenbi nat i on
wth 1, 2, or, nore other antidiabetic ents nmay produce

ant i hyper@l’%@#?%wﬁtééliﬂ DRP-BY avihstors ¢f s in lobﬁé%flbﬁllé 3 grrraere entiabstic t hese
di
o fects pEaySeLARLIAEOLaRt Sents A b AR RRB0 bl MS AR B VEET S

maybe an ahalanBdithehy pgenid preferably hagmgta mmbmymbf gctlan diffegmﬁﬁmﬂtd)ﬁbﬂh as
metformn or.phenformn sal t. fer tfo [ 0129]
Uer e ( hanBPITER e e DEaR et ST Wr AT FBOLORARIE of { he

i nvent i on,ooifeds! su@ﬁaﬁm&&}'ﬁ%dioﬂe@ﬂﬁﬁg 1!51% ,Pp ?@@/ﬂiﬁ%ﬂg@ﬁlsw ig¥ n the range

from about” 0.01:1 to about 100 1, pre erab rom'about” 0.1:1 to about 5:1.
[ 0130] Prighibitars) g}yco’gheplmtslbimrrylamum}dbmm tadvﬁnagieglycorsphatuhmclﬁ (40E) proghctar ea such

pat ot nnierenae SRS, iR psf . b By R B RGP TRer Known

sul f onyl uheasicOthebher anti hypergl ycem ¢ agents which act on the
ATP-dependent channel of the y-cells, with glyburi de and gl i pi zi de bei ng

preferred Whl ch_may be adm nistered in the sane or egarate oral dosage
f orns. 85['0 27]  The use of the compounds of the invention in combmatlon w1th1 3 or more

other antidiabetic agents may produce antihyperglycemic results greater than that possible
from each of these medicaments alone and greater than the combined additive

antihyperglycemic effects produced by these medicaments.

[0128])  The other antidiabetic agent may be an oral antihyperglycemic agent preferably a

biguanide such as metformin or phenformin or salts thereof, preferably metformin HCL.

[0129]  Where the other antidiabetic agent is a bignanide, the compounds of the invention
will be employed in 2 weight ratio to biguanide within the range from about 0.01:1 to about
100:1, preferably from about 0.1:1 to about 5:1.

[0130]  Preferably, the other antidiabetic agent can be a sulfonyl urea such as glyburide
(also known as glibenclamide), glimepiride (disclosed in U.S. patent No. 4,379,785),
glipizide, gliclazide or chlorpropamide, other known sulfonylureas or other
antihyperglycemic agents which act on the ATP-dependent channel of the y-cells, with
glyburide and glipizide being preferred, which may be administered in the same or in

separate oral dosage forms.
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WO 2005/ 047297 PCT/ US2004/ 037820 [0131] The conpounds of the invention wll
be enployed in a weight ratio to the sulfonyl urea in the range from about
0.01:1 to about 100:1, preferably fromabout 0.05:1 to about 5:1. [0132]
The oral autidiabetic agent nmay al so be a gl ucosidase inhibitor such as
acarbose WQARWEPHI®d in U. S. patent No, 4,904, 769) or PCHUBWBL03(%Mscl osed in
U S. patent No. 4,639,436), which may be adm nistered in the sanme or in a

separate do f or ng, 0133].: The,¢onpounds. of t. iavention will be
ool oyed 1 e dneo Rt pthe iR IR ER FRBUS A A n<iah T Che r ange
f r om aboutsuffof)l uleatim thelbaipie ffodabbut POR1 & sy 100 prefabislyroth sbodt ¢.05. akput
50:1. [0134] The conpounds of the invention may be enployed in conbination
with a PPARCH :hgonist such as a thiazolidinedione oral anti-diabetic agent
or other insulin sensitizers (which has an insulin sensitivity effect in

NI DDM pat i[g1y) 3Jue Bra@ﬁntidiﬁ@ﬁ% ﬁ%éﬂﬁ@y ANOB L ElucdspirRemkhibfoRgh hd Refbbse

disclosed in U S. patent No 2,912), rosSiglitazone (en), pioglitazone
(Takeda), (NistlosstdiinRiS. paEneNs 4 g6V oy aeiglin! (dislosghindhé. mitent Bo594, 016) ,

d axo- Wl | | - 26 | - 637 I.Zer arglitazone
( CP- 86325, 48539, %’“‘%’u ‘é%&i a{dgfg‘gﬁ%'te?ﬁ@; iﬁ?lqﬁ?%%?é% ?@ER?FF PS- - 895645
(Merck), R-119702 (Sankyo/W.), NN-2344 (Dr. ReddylNN), or YM 440

( YamanoucHB)33] pr dihe calpyunds ofsthg Inve@oorvall e dmpioyed intceweiglit rafdd 3] The

d f tl i.nv.enti Wl b i i ght iQ,.tp th
S T S e L TN LR T Ay
100: 1, praberebhye fvams@pout 0. 1:1 to about 10:1. [0136] The sul fonyl urea

and thiazolidi nedione in amounts of |ess than about 150 ng oral
anti di abetic agent may be incorporated in a single tablet. with the conpounds

of the infbili orfherompomdyakthe mypripidaaydre edoved fsmtdnation ywith add Afey
enpl oyed i : I | i 1 Ly 1 . i nsulin or
o Eh o oo SR Bhathd:ihdbne B0 R BB AR B 0 1 (7730
am de, GLRwh{ch-Hh36)n hagimkesstidyadicctin MIBDMPaitents) Neh as Go@iid7040 W amet-abener ,
di scl osur e of ich 1s incorpar d herein erence r.a GLP-1 mmc
such as A%ﬁ&?#é#{e@lg@idﬁpp S‘%ﬁﬂﬁ‘?’rﬂagﬁ{]ﬁo‘ﬁ‘gé&ggﬁosbgq{%iz)?@%%ﬂ67 (Lilly) and
86 WO 200546tk Fikkeddp2fihbARIMEE-555 (disclosed in U.S. patent No. 5,594,016),
Glaxo-Wellcome's GL-262570, englitazone (CP-68722, Pfizer) or darglitazone (CP-86325,
Pfizer), isaglitazone (MIT/J&J), JTT-501 (JPNT/P&U), L-895645 (Merck), R-115702
{Sankyo/WL), NN-2344 (Dr. Reddy/NN), or YM-440 (Yamanouchi), preferably

rosiglitazone and pioglitazone.

[0135] The compounds of the invention will be employed in a weight ratio to the
thiazolidinedione in an amount within the range from about 0.01:1 to about 100:1,

preferably from about 0.1:1 to about 10:1.

[0136]  The sulfonyl urea and thiazolidinedione in amounts of less than about 150 mg
oral antidiabetic agent may be incorporated in a single tablet with the compounds of the

invention.

[0137]  The compounds of the invention may also be employed in combination with a
antihyperglycemic agent such as insulin or with glucagon-like peptide-1 (GLP-1) such as
GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-36) (as disclosed in U.S. Patent No.
5,614,492 to Habener, disclosure of which is incorporated herein by reference), or a GLP-1
mimic such as AC2993 or Exendin-4 {Amylin) and LY-315902 or LY-307167 (Lilly) and
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NN2211 ( Novo- Nordi sk), which may be adm nistered via injection, intranasal,
or by transdennal or buccal devices. [0138] Were present, netformn, the
sul fonyl ureas, such as glyburide, glinepiride, glipyride, glipizide,

chl or propam de and gliclazide and the gl ucosidase inhibitors acarbose or
mglitol WOZ2084I2h (injectable, pul nonary, buccal, of@fER§MiEH2be enpl oyed
in fornulations as descri bed above and in anmounts and dosing as indicated

in the P8I ANGw-NBRESK), EERENDR {dRRktered G339 kcm’irﬁmﬁﬁs‘ﬁﬁ 8Pby nmetformn or
salt thereof maybe enpl oyed in anounts within t range from about 500 to

about 200tnsAyTRE T Busralgivicss-naybe admi ni stered in single or divided doses
one to four tines daily. [0140] Were present, the thiazolidinedione

anti-di ahgjis agERte FFRMRE nfiBHRYSle ik t e grﬁiqgg rom about
0.01to t(ibou 2000 errg/ day whi Jgﬁ%rra; on?{;mbrfk:%n?ﬁlgwg% g&lﬁn&sglng e oe:: di vi ded

doses on @hpmdeogirpmdmblogwpmm;h ar{d(ELmlE]ildV\hw the ghegsemse inhshitorsnacatiyseb e

enpl oyed in.f.armulat and. dosi i cated by the

PHYSI O AIfF &1 %g@ﬁ‘ﬁﬁﬁléﬁﬁl@éﬁt ‘]“’%3}‘%"31@ g%@ﬁtm‘"’é_ epp %"ﬁfiﬂl?vjes may be

adm ni st ev@thldtienoiedestrited abmfeQﬂhﬂlﬂ ahduafand dbynpasialicaedinths Prraditians (f or
exanpl e inhal ati on spr or parenterally as described in U S. Patent Nos.
5, 346, 70PQS*FI3@FW§€F\%'D 614, 492 and 5, 631, 224 whi ch are incorporated herein
by reference. 101431 The ot her anti di abetic agent may al so be a PPAR aly

dual agonpsde) Sugih xés!%m M%ﬂoé&sﬂmé}égﬁﬂmemﬁyeﬂ%%ém&ﬁvmﬁﬂéﬂ | core),
KRP297 ( yor| n Merck), as as those disclosed by Murakam et al "A

Novel | ngmgerfroseﬁ@n Qep ab@xt 30&&1115 raclay geveh mébe Ferinkicsdniesingle or

Prolifer t r Al pha (PPAR al pha) and PPAR gamma. Effect
on PPAR a %ﬁ%%ﬁ%d\%ﬁ %ﬂlron(é%@aﬁ rmal Lipid Metabolismin Liver of Zucker

Fatty Rats," Diabetes 47: 1841-47 (1998), and in U. S, application Ser. No.
09/ 664, 590140 i | @‘dle&mresenﬂ,&e tﬁ'ﬂﬁrﬂidir(ediononmbgdalﬁéticagmmm)e emphgedlinscl osur e of
whi ch is incor

her oi n. AWRCE abipa e G0 g ReSF apefPRAY WP PR o ror uce.

her ei n. &ammtae@ﬁi@ﬂgla&?dmdmclsbﬁﬁﬁ&éf&@ﬁaﬁeper[dajml The other antidiabetic
agent may be an SG.TZ inhibitor, as discl osed in US  Application Ser. No.
097679, 02[81415I | ?\ﬂme%}greseﬁf mgu %Omagy tv:-:[e(r)nrprlle ed in %ormu af1 c?nl\slp OlYI\fgSI EI%H dlosing as

indicated by the PHYSICIAN'S DESK REFERENCE.

[0142]  Where present GLP-1 peptides may be administered in oral buccal formulations,
by nasal administration (for example inhalation spray) or parenterally as described in U.S.
Patent Nos. 5,346,701 (TheraTech), 5,614,492 and 5,631,224 which are incorporated herein

by reference.

[0143]  The other antidiabetic agent may also be a PPAR ov/y dual agonist such as AR-
HO39242 (Astra/Zeneca), GW-409544 (Glaxo-Wellcome), KRP257 (Kyorin Merck), as
well as those disclosed by Murakami ef a/., "A Novel Insulin Sensitizer Acts As a Coligand
for Peroxisome Proliferation--Activated Receptor Alpha (PPAR alpha) and PPAR gamma.
Effect on PPAR alpha Activation on Abnormal Lipid Metabolism in Liver of Zucker Fatty
Rats,” Diabetes 47: 1841-47 (1998), and in U.S, application Ser. No. 09/664,598, filed Sep.
18, 2000, (attdrney file LA29NP), the disclosure of which is incorporated herein by
reference, employing dosages as set out therein, which compounds designated as preferred

are preferred for use herein.
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i ncorporated herein by reference, enploying dosages as set out herein.
Preferred are the conpounds designated as preferred in the above
application. 101451 The ot her antidi abetic agent, which nay be enpl oyed in
conmbination with the DPP-1V inhibitors in accordance with the present

i nvention, can be an aP2 inhibitor,09/519,079, filed Mar. 6, 2000 (attorney
file LA27TNO)200547%¥R are each incorporated herein by rPé:fTéqséPf%Q?Tsé(le oyi ng
dosages as set out herein. Preferred antidiabetic agents to be used in
conmbi nat i ge4d] t hThé@hérnvedinbadio agampyibd an SGETR hiskitor] Bdiistiatinasspr ef er r ed

in the above. cite ents. 101461 The her anti di abeti agent. that na
;rrpl oyed \ﬁi\f’PHC%t‘HBgEJES%’I Q?’rgm%i g’@&?“bﬁ* ﬁ?@_(a‘?‘ﬁ%}rﬁ;@%“ggﬁ)’ ich ig| ycogeny
phosphor yias g0k RidiRb @e?er%o%cé,fggsﬁn i pdsns k@G Lherbil. M PLadRs4, WO
06/ 39385, ' VID 195/ 26650, WO 09/ 43663, VD 2000/ 47206, EP 978276 “EPC 1041068,

and U. S, peamnpands fgsigngted sopiitored irothiebovs ag@igai@8. [ 01471 The negliti ni de
whi ch may optionally be enployed in conbination with the conpound of the

w et epadfTRP o THORAG 4 dfbe S b9 bRk ROURBBI R oG R T T S5€)-
e gt ot .
glgycogeh }5‘?@?&5@?6@5@’ ﬁ?f’ﬁﬁ\g?ﬁ évrz ’ﬁ'i"ﬁ’eﬁ’%ée L‘éﬁ@gp)f Wﬁﬂlmh 0.01:1 to about

100: 1,  phrgbaforiddnediR By ARGt ceDerdpldyih® ddagdttas 3 oht he[rafl."'?ﬂefémﬁ hypol i pi dem ¢

agent or |ipid-nodul ating gn%ent which may "be optionally enployed in
conbi nat i entidifhetc agratsdo hp vepdds combingfon) withahe inyantipmcomperngg eretthgse3 or nor e

MIP i nhi biiﬁ(ﬁ#ﬂ?ﬂﬁiﬁ'é'%@é%@iﬁg%%&%sc?tehgﬁiezg tors, squal ene synt het ase

i nhi bitors, rrvatirve T inhibitors, |ipoxygenase

i nhibitors, cholesterol absorption inhibitors, ileal Nat+/bile acid
cot r anspof@i6] i nfhdetherastidialmtio gt tlok maptmpbyed witk ftedPPEabY inhittitprs ol
citrate lyase.inhibitors, cholesteryl .est.er transfer. protein.iphi bitors,
bi | & ac o LRGP B SRoafiRsTrRRte L § 80T P ttvacBhor eof
101501 MTBsi3pbed) M@ D6/38383|, Bi@Y/Dess8] WO 9%743sbe, WITP2000047R04, BPS 762 B¢ ERsed i n
U S. patents No. 5,739,135 No. 5,712,279, No. 5,760, 246,

No. 5.595 872
No. 5, 827 184568 a9d 8. paisntsg¥s §4238% amie-SM¥g¥B 037820 5. 885, 983, and No.
5,962, 440. MIP inhibitors preferred herein are thos identified as being

pr ef err ed (4737} heTROR¥SItEISHBALRGY BR{BRlPbe employed in combination with the
compound of the invention may be repaglinide, nateglinide (Novartis) or KAD1229
(PF/Kissei), with repaglinide being preferred.

[0148] The DPP-IV inhibitors of the invention will be employed in a weight ratio to the
meglitinide, PPAR y agonist, PPAR o/ ¥ dual agonist, SGLT2 inhibitor, aP2 inhibitor, or
glycogen phosphorylase inhibitor within the range from about 0.01:1 to about 100:1,
preferably from about 0,1:1 to about 10:1.

[0149]  The hypolipidemic agent or lipid-modulating agent which may be optionally
employed in combination with the compounds of the invention may include 1,2,3 or more
MTP inhibitors, HMG CoA reductase inhibitors, squalene synthetase inhibitors, fibric acid
derivatives, ACAT inhibitors, lipoxygenase inhibitors, cholesterol absorption inhibitors,
ileal Na+/bile acid cotransporter inhibitors, upregulators of LDL receptor activity, ATP
citrate lyase inhibitors, cholesteryl ester transfer protein inhibitors, bile acid sequestrants,

and/or nicotinic acid and derivatives thereof.

[0150] MTP inhibitors employed herein include MTP inhibitors disclosed in U.S. patents
No. 5,595,872, No. 5,739,135, No. 5,712,279, No. 5,760,246, No. 5,827,875, No.

38



[0151] Most preferred MIP inhibitors, in accordance with the present
invention, are inplitapide (Bayer) and those set out in U S. patents No.
5,739,135, No. 5,712,279, and No. '5,760,246. A particularly prferred MIP
inhibitor in this context is 9-[4-[4-[[2-(2, 2, 2-

Tri fl uor oBth¥RYV47¥8nzoyl j ani nc] - 1- pi peri di nyl ] PCT/US2004/037820
butyl]-N-(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxam de. [0152] The

Dol P! e NSRS 0, TP R S A el SR 7 o

patent  NeefedePiBInelatve letagbdpatant{.mevi nol i n) and rel ated conpounds
disclosed in U S. patent No. 4,231, 938 pravastati n and rel ated conpounds
such as jl scl osi\/gqln U. S. Patent h No. 46, 227, sinvastatin and rel ated
conpoundd 95l g Hashrigfpried MTRgnhibijprspip aﬁﬁgdm&e WiB thegaesenfipventigngre 71, o her
HMG CoA rﬁ%H%%ﬁ%?Béﬁh'a’ﬁﬁHﬁ%ése‘f"ﬂhﬁﬁlﬁ@fﬂﬁ‘mﬁ'ﬁ& 9y96l1 8L NG). 5,712 564 lzm@Nobut are

not limte , fluvastatin, disclose u. Patent No. 5,354,
ceri vast atT69,24bs & petiularky pefesed PEFRnhBitdoin this COBS BO-Bhid-IiR(2, 52 177 080,

atorvastat i di.sclased i ate 73,995, No.
5. 385 o200 Ry g0 BT B TR Ayl Rl b 3 e

( NK- 104) )fiuceins sl eagealamiileU. S. patent No. 5,011,930, and

Shi onogi - Astra/ Zeneca visastatin (ZO 4522), disclosed in U S. patent No.

5, 260, 440, 0153] s ual ene s nthet S nhi bi tors sujtable for use
herein i r{gﬁ?t[i g cagei‘trﬁ"' n&%ﬂ%% HEAY- ‘%@B‘F@ﬁﬂ?‘@k di scl osed in
U.S. Pat qaélum bu‘%’ 1s7njot? hl%%éd tol MAvRtatih 364 REREL co%oaldslagﬁlsglbséﬁl inUJs. ke Chem,
1988, Vol. 11, 10, pp 1869-1871, i ncl udi ng I soprenoi d

(phosphi erh 3:9@6119@ )lpw@tgplhfmmmmhsndmlateda@nmm@s displosnd in §l3lpatsat synt het ase

i nhi bi tor t. 1,721 and
4,924, bode 40 3%@%?@%‘%‘%&%{3%8 R Bl ahdn'as F'f Sh& iplhe |P6to%§ﬁ and
Poul t er, 4346[227, Siuw sisedtin 2R sdlareCaniponnds asBéslogal in 2].S TPaddit N&;QQ@MS 7[34)154] I n
addi tion, qther ual en thetase inhibitors suitable for use herein

i ncl ude A4 439*15@ @ %g 'taé%mg’i biters ydedh 1By i enepioyed bgE\Vont el | ano et
al, J. Myfenudd)6iRare n&%?rﬁted?@ﬂu%%’tﬁ%scl&ﬁ@nf @rSnP§t¥ﬁtNi?l @h@&ﬁf@te anal og A and

presqual ene pyrophosphate (PSQ PP)’ anal ogs as di scl osed by Corey and
Vol ant e, crivastatin@iselesedSndl.S. paen6 N©§,000.380 and)@ 3,1 75088 phomgatasimos phonat es

reportedd]b Nt‘?g rd, R I 54 9 05/ 047297
et/ UszodieAbi. Skt dssghods saTaiond NG 5 e Ridye o g
di sser t atdtpastatkiMNissad/Sankyo Bﬁpistatiﬁﬁ(ﬂl'[( I(ﬂ)ﬁ ﬂisclbbddfm us @ateﬁm& st $3dabl e of
Cont ent s, pp 16, 17, 40-43, 48-5
and Shionogi-Astra/Zeneca v1sastatm (ZD 4522) d1sclosed in U.S. patent No. 5,260,440.
[0153]  The squalene synthetase inhibitors suitable for use herein include, but are not
limited to, a-phosphono-sulfonates disclosed in U.S. Patent No. 5,712,396, those disclosed
by Biiler et al, J. Med. Chem., 1988, Vol. 11, No. 10, pp 1869-1871, including isoprenoid
(phosphinyl-methyl)phosphonates as well as other known squalene synthetase inhibitors, for
example, as disclosed in U.S. Patent Nos. 4,871,721 and 4,924,024 and in Biller, S. A,
Neuenschwander, K., Ponpipom, M. M., and Poulter, C. D)., Current Pharmaceutical

Design, 2, 1-40 (1996).

[0154]  In addition, other squalene synthetase inhibitors suitable for use herein include
the terpenoid pyrophosphates disclosed by P. Ortiz de Montellano et al, J. Med. Chem.,
1977, 20, 243-249, the farnesyl diphosphate analog A and presqualene pyrophosphate
(PSQ-PP) analogs as disclosed by Corey and Volante, J. Am. Chem. Soc., 1976, 98, 1291-
1293, phosphinylphosphonates reported by McClard, R. W. et al, J.A.C.S., 1987, 10, 5544
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[ 01551 Ot her bypolipidem c agents suitable for use herein include, but are
not limted to, fibric acid derivatives, such as fenofibrate, genfibrozil,
clofibrate, bezafibrate, ciprofibrate, «clinofibrate, and the |ike,
probucol, and rel ated conmpounds as disclosed in U S. Patent No. 3,674, 836,
probucol aWA2YeR2brozil being preferred, bile acid se§UBISIAHS8uCh as
chol estyram ne col esti pol and DEAE- Sephadex (Sechol ex(r), Policexide(r)),

|1 t I Poul - 5050 tituted
o et o SPRAR el TG 1 P HE o i S B LS
i sti gmastCGheyy, Mﬁtﬂhmbyﬂr&malbt@f(csa@ms ond) ey, 40048, agcy chaskaxd,r i n ( Tanabe
Sei yoku), Ajinonoto AJ-814 (azul ene derivative), neli nam de (Sum tono),

Sl ST, R A B

ami nosal iyt Ia@id%ehdmass Biichia8 fenBHbﬂé&dgéﬁﬁMbm%Mb?&% B@)aﬁgr%'fé x@%m@ﬁe such as
disclosed in U S Pat ent quaternary am ne

pol y(di alcllyq?ﬁﬁrﬁte,tﬂmﬂ Itlmﬂﬂ@nprghticoh land l‘ﬁ'éPéf)d é@mpouncbrae disslosaddh LhS RilewtNosed in

U S. Pat h [0 | owerin
agents. F’gtfggﬁﬁﬂg&%% l}lﬁgﬂdl gff’%ﬁ%{’@& hk?% a%rHS% Segﬁirﬁgﬂt'fhaﬁhl bi tlor gsuch
as di scl eieldstimamatt, cdiﬂti@ 4ot DHAE -BéphalRx (Seclﬁleé@,/ashdﬂ{ble@),%&)all as The ACAT

i_n the prevention and regression of aortic

hi bi t 1 ffect
fatty S iakshil GaopPRAMEL. I B-S0oh U sttt cnp HBVRAF KFDSha. ( Shannon
Irel). (1838 (38E4bY), t&x%hﬁﬁohpsmﬁ (‘PHE)" PG QoA @h@ﬁﬂéh@hﬁbf SPECE 27677 a

novel ACAT inhibitor with potent hypoliTpidemc "activity nedia ed’ by
sel ect i véioshq)pmmgmlod@ﬁtnn h&m@%ﬁxmubégmemombﬁm@@mm@mmm ng

1630, Aspai S, SPAERLLS, AT G LRI mitEo) . ackr

| nhi bi toﬁg?t; Sm'(dlmbstﬁut,ed &TeaﬂbmvaBlvm),rrgconhEChdehtﬁlﬁnnoleaiﬁran, ﬁé{ﬁl%&)napﬁu ), 47-50;
"ACAT inhihitors:; S|oog| ani. s olipidemc  a

a1 - at naoRsH i e Olspry R TR ST R Sh & SIS SRS al

Edi t or (s)paeRtifih o, 159,92 chﬁferma% amile polgtiﬁil ymal@ﬂlylak@mmﬂ citoridd) 3hd ammat i on:

Medi at ors Pat hways 199 | i'sher: "CRC, Boca Ratodon, Fla.; "ACAT
i nhi bi t orenengoiue tlii Bcl@mtl inTétShBatetstd\IOeﬁ@E? 80% gah ptder knoginisegndholesterad . Carr .

Med. Che &fﬁ% 1(3) 204-25; "Inhibitors of acyl-CoA chol esterol 0-acyl
transferase Sas hypochol esterol em ¢ agents. 6. The first water-soluble

ACAT inhibitor wwth lipid-regulating activity. Inhibitors of
acyl - CoA:Ja15#l) es {Tae oihealwbhpldmrbeagaﬁ may bA@A AT?lnhiBﬂztue$1mb|aedl'sclon‘edm Zeries of

substit UtI?RUGS 0[13‘ THE ¥‘UTUREJ f51 (Avasx ezl%ggf Q"ﬁl? ZEEAEEC%;%)J?Z 081 {(gﬁ 15 effective
in the prevention and regression of aortic fatty streak area in hamsters”, Nicolosi et al,
Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85; "The pharmacological profile of
FCE 27677: anovel ACAT inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of ApoB100-containing lipoprotein”, Ghiselli,
Giancarle, Cardiovasc. Drug Rev. (1998), 16(1), 16-30; "RP 73163: a bioavailable
alkylsulfinyl-diphenylimidazole ACAT inhibitor", Smith, C., et al, Bioorg. Med. Chem.
Lett. {1996), 6(1), 47-50; "ACAT inhibitors: physiologic mechanisms for hypolipidemic
and anti-atherosclerotic activities in experimental animals”, Kranse et al, Editor(s): Ruffolo,
Robert R., Ir.; Hollinger, Mannfred A., Inflammation: Mediators Pathways (1995), 173-98,
Publisher: CRC, Boca Raton, Fla.; "ACAT inhibitors: potential anti-atherosclerotic agents”,
Sliskovic et al, Curr. Med. Chem. (1994), 1(3), 204-25; "Inhibitors of acyl-CoA:cholesterol
Q-acyl transferase {ACAT) as hypocholesterolemic agents. 6. The first water-soluble ACAT
inhibitor with lipid-regulating activity. Inhibitors of acyl-CoA:cholesterol acyltransferase
(ACAT). 7. Development of a series of substituted N-phenyl-N'-[(1-
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phenyl cycl opentyl ) net hyl ] ureas wi th enhanced hypochol esterolem c activity",
Stout or al, Chemracts: Og. Chem (1995), 8(6), 359-62, or TS-962 (Taisho
Pharmaceutical Co. Ltd). [0157] The hypoli pi dem c agent nay be an

upregul ator of LD2 receptor activity such as M 700 (Tai sho Pharmaceuti cal
Co. Ltd) aW@2P%2¢BAD7 (Eli Lilly). [0158] The hypol i pi @6HUS2MgeITB20may be a
chol esterol absorption inhibitor preferably Schering-Plough's SCH48461 as

wel | as ' ' 0 e ' - 199 J. Med.
Chem 41fpﬂg‘%">’?‘f§%ﬁ?ﬁﬁ%&%@f@&fﬁﬁ{hh%%ff%%.ﬁ%%&ﬂ%ﬂ%%é%{“@%“%ﬁ ’ gar?“?‘?%él Na}/ bi | e
aci d cot rGesyractt:dPrgi Chnbi(l995), 866)c30%62, dr TH1962 €Thisho Hempeeawical G 1) ur e,

24, 425-430 (1999). [0160] The Ii pid-nodul ati ng agent may be a chol esteryl

ester tr r ot ei CETP) inhibitor s a izer's . 529,414

(WO oosa?@’finde&#’é’f@ﬂlﬁi‘%‘}“cﬁ%&m%ﬂa’rbﬁ&&i“&’e 4 0135155 5‘?%8"‘%@%%3.’ Y811 The
ATP ci t r afip-709 @E&sHoFhalhdc@iticahT 6. NLtdmnd b 2e5307qRad.illy). t he conbi nation of the
i nvention may include, for exanple, those disclosed in U S patent No.
5,447,954 ]%%162& P{}ef erred. hypol i pi dem c_ agents are pravastatin, |ovastatin,
si nvast atlf}P8]  adbs haolipidpmic depytynayibe cholegtiof ghsemption biiioaptraly n and

ZD- 4522. dcf%érﬁxglmdgﬁ-s%@mn@mmnﬁqh&e§iscxa§édqﬁyﬁh&5&1&r&w1@9m8§d herei n by
Th loyed will b

ref erence. anmounts and dosages enp e as indicated in the
Physi ci arf1¥5pesk]. REeChemecdtl, 23d1898)i n t he patents set out above. (0164) The
conmpounds of the invention will be enployed in a weight ratio to the

hypol i pi ¢ a . r L4 i +h . f 500:1 to
about 1: g@'@gf p?@?%@?@gﬁ}(}gﬁ%@%ﬁ% tbef%%lfe%] &oﬁogg&}? @%ﬁé&%%wf The dose
adm ni st enéthsriisslostibindangs aflthey/Fadie 58, d25-a2E(1089)Ng t o age, wei ght and
condition of the patient, as well as the route of adm nistration, dosage
form and i mep, apnd . t esired result. 166], The dosages

for mut ac 1B {ofn R maGlenes el wog feneoaliirseiel 8oy BRI D) ¢ e

vari ous patisiRd: Sudkiid PEREYsICRas 00118 (WOY008RT T b 813498) B FRRRIR4 8227

PCT/ US2004/ 037820 101671 The dosages and fornul ati ons for the other

hypol i pi déf#ed 8gaf#- t o be enpl oyed, where applicable, will be as set out in
the latest edition of the Physicians' Desk Reference. 101681 For oral

adm ni st rgid1Pn. The ABPIcHEACK NMnHiGRdH WhidB¥ayPR ORIV HREBISHh dfife MIP

invention may include, for example, those disclosed in U.S. patent No. 5,447,954.

[0162]  Preferred hypolipidemic agents are pravastatin, lovastatin, simvastatin,

atorvastatin, fluvastatin, cerivastatin, atavastatin and ZD-4522.

[0163]. The above-mentioned U.S. patents are incorporated herein by reference. The
amounts and dosages employed will be as indicated in the Physician's Desk Reference

and/or in the patents set out above.

[0164] The compounds of the invention will be employed in a weight ratio to the
hypolipidemic agent (where present), within the range from about 500:1 to about 1:500,
preferably from about 100:1 to about 1:100.

[0165] The dose administered must be carefully adjusted according to age, weight and
condition of the paiient, as well as the route of administration, dosage form and regimen and

the desired resulf.

[0166] The dosages and formulations for the hypolipidemic agent will be as disclosed in

the various patents and applications discussed above,
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inhibitor in an anmount within the range of from about 0.01 ng/kg to about
500 ng and preferably fromabout 0.1 ng to about 100 ng, one to four tines
daily. [0169] An oral dosage form such as tablets or capsules, will contain
the MIP inhibitor in an anount of from about | to about 500 ny, preferably
f r om abouwWO0e4a8ut 400 ng, and nore preferably frdAQTAE3UH 582 about 250
ng, one to four tines daily. 101701 For oral adm nistration, a satisfactory
result nmefle OlHealoRRes SIPLAYHINDLNS for iMeher HopollpRdbAaL A5t tm'emp?ﬁgr for
exanpl e, pravastatin, |ovastatin, sinvastatin, atorvastatin uvastatin or
ceri vast ‘Hﬁﬁ’fﬁ amilcalaiga’ga e anrprit oyttt thedatesi @ditian efithe Rhysieiams) Bek® it eDESK
REFERENCE, such as in an anmount within the range of fromabout I to 2000 ng,
and pre bl 1. ynt het ase
i nhi bi toﬁﬁﬁ@y %Feofr(e)%p oyecrtrat401f gé@%ﬁ%@%&#@%ﬁ%ﬁ%ﬁ‘% ﬂ@%gﬂgb@gﬁgg of from
about 101nhljp1tbmnah@ut)u1ﬂ0f@ﬂnmgleamgc pf Ebmraabihy). Glrlngf‘kgbm]:touQS)On'gg sml about 200

ng. 10172 r r al for h as | ets or capsules, wll
cont ai n ?rﬁg' af%\%’méﬁ%gpgldﬂ%f“a 8uﬁgﬁ¥? rtgh?a}lufﬁmmn %t fromabout 0.1 to .
about 100 ny, preferably from about 5 to about 80 ng, and nore preferably

from aboti69]0 tan &lﬁDstagéonﬁﬁ, sub0dshatietdopspbiees; adll eonddin deMPR ifheyiy such as
tablets or capsules wll contain the squalene synthetase inhibitor in an

amount o AEINBIRY diom ok tsaut e engyreisstly Epmiabout % ogkpuelimes t o about
200 ng. LQl4dd Fe'?&aﬂ&%fn ?ﬂ)\ﬁ% {oRibBR50 nRIEMM 1o B A3 Qade @ |1 poxygenase

i nhi bi tor 1ncl Hdl ng a I'1 poxygenase (15-LO) 1 nhibitor such as

benzi m dazol e derivati v_e_s as disclosed in WO 97/12615, 15-LO inhibitors as
di scl osetP17¥] Wdioppral adnipisiratien, hisetisdictonetssdtmay e plyaised employime asH3E144, and
15-LO in r c 3 di et -

i nduced QF%@%@S %ﬁglgll@r #‘O(r%%rga f\’/’tps?s'}vling[? tﬁ{ go‘ﬁ%ta%} Sm&a%&p#%dé{? a%gaﬁ{-‘i poxygenase
i nhi bi t ofluvaaakn ogcerisagyinfih daszpesantp 'I@eﬁdamrdwmredpemb[PasSmmBrsDBSKJ

Phar maco 0%5131997 120, 1199-1206,. and 2%051 B%Z& 7 PCT/[US2004/ 037820
Cor ni cel Ch» such g m) G GRHOL HHR ¢ fiﬁﬁnget Gommhout Ther apeuti ¢
Tar get f ferabp fEbthAboP4S6 85t 206346 ent  Phar maceut i cal Design, 1999, 5,
11-20. 175] he conpounds of the invention and the hypolipidem c agent
maybe e oyed toget her in the sane oral dosage. formor in separate oral
dosage P&l t akeFaualenesanthetase inkipyier may be employed in dosages in an amount

within the range of from about 10 mg to about 2000 mg and preferably from about 25 mg to

about 200 mg.

[0172] A preferred oral dosage form, such as tablets or capsules, will contain the HMG
CoA reductase inhibitor in an amount from about 0.1 to about 100 mg, preferably from

about 5 to about 80 mg, and more preferably from about 10 to about 40 mg.

[0173] A preferred oral dosage form, such as tablets or capsules will contain the
squalene synthetase inhibitor in an amount of from about 10 to about 500 mg, preferably
from about 25 to about 200 mg.

[0174]  The other hypolipidemic agent may also be a lipoxygenase inhibitor including 2
15-lipoxygenase (15-LO) inhibitor such as benzimidazole derivatives as disclosed in WO
97/12615, 15-LO inhibitors as disclosed in WQ 97/12613, isothiazolones as disclosed in
WO 96/38144, and 15-LO inhibitors as disclosed by Sendobry et al "Attenuation of diet-
induced atherosclerosis in rabbits with a highly selective 15-lipoxygenase inhibitor lacking

significant antioxidant properties”, Brit. J. Pharmacology (1997) 120, 1199-1206, and
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[01761 The conpositions descri bed above may be adm nistered in the dosage
forms as described above in single or divided doses of one to four tines
daily. It may be advisable to start a patient on a | ow dose conbi nati on and
work up gradually to a high dose conbination. [0177] The preferred

hypol i pi dW®I200%geas? i s pravastatin, sinvastatin, | ovadtCayusa004/03as8ar vast atin,
fluvastatin or cerivastatin. [0178] The other type of therapeutic agent

whi ch nagoﬂf‘ceﬁﬁ;et gg?ﬁé#%gﬁ%@h% gfgd }’e% TRt A[BE’{ vel i“’tge!rEH”éhRé @%{'g 5 cPf the

invention m an anti - obesi agen udi ng a beta
3 adr eneV@calaaD'csniss‘t,,Cuaehﬁmmwcbuﬂdabl)t:a»gn 1995‘5érblt2m| n (and dopam ne)
reuptake inhibitor, a thyroid receptor beta drug, an anorectic agent and/or

fatt i d t t . 179] The bet d t
ahi oh elTEE) oHe kPP dtRERE YRR sk e RaplBfer ieBr 2 S gORAgod Lhe.
i nvent i ogEmdt iR eheAdRB 64l (okakerban BRI ¥epReRoral HdHES Thmb MrEE ki the sfe CP331648

(Pfizer) or other known beta 3 agonists as disclosed in U S. patents No.
5,541, 204MeNo. 5,770, 615, No. 5,491,134, No. 5,776,983 and No. 5,488, 064,
with A19677, L750,355 and CP331648 being preferred. [0180] The |i pase

i bt ofo . ChrifERmBee Bt aBRAbL TR B Pin R Rk Aol ofinds COMPOLING

of the invention may be orlistat or ATL Al'l zyne) I stat being
preferr edhscrﬁ@ﬂi&hq’ve'ﬁh einglerootiynied dpsen af dnndalfmmel)'nas daqln zilkmay pdddvistide tovhi ch may
be optio al | nbi nat i

| d f h
be oPbut Rake iR B as Lo SRR h® ot i RS R 8 B R SR BE oy ot

sibutram ne and topiramate being preferred. [01821 The thyr0| d receptor
beta confgeurid WWephefomediepolidanialabsnt &yphayetn,isimvasatih) loadsiadn, wi th a
conpound of the invention may be a thyroid receptor ligand as 93 WO
2005/ 047305258 Oavastsin 985BSttt scl osed in W97121993 (U. Cal SF),
W099/ 00353 (KaroBi o) and GB98/ 284425 (KaroBio), with conpounds of the

Kar oBi 0 fpd]i CatHeQtser eegth@ﬁgéﬁfcrageht wWiickGady %t@ﬂarye&ﬁm@yeamttheﬂhl ch may

ination with a conpound t he i nvention may

be optionall | oyed in co
be dexanPRBt fﬁnﬂhqgltorm@h@ awentioa maythedy B ot ergaere pﬁaﬁ #rdi- @J:resnwnha@iudmm th
dexa@he&é%lé §§d1%ﬁérﬁgl &ﬁ&ei H&%ﬁ‘”a sdidfonifbhy dGfhind ¥bfiakt on upregul at or

whi ch may optl o y e‘r’rp
inhibitor, a thyroid receptor beta drug, an anorectic agent and/or a fatty acid oxidation

upregulator.

[0179]  The beta 3 adrenergic agonist which may be optionally employed in combination
with a compound of the invention may be AJ9677 (Takeda/Dainippon), L750355 (Merck),
or CP331648 (Pfizer) or other known beta 3 agonists as disclosed in U.S. patenis No.
5,541,204, No. 5,770,615, No. 5,491,134, No. 5,776,983 and No. 5,488,064, with AJ9677,
L750,355 and CP331648 being preferred.

[0180]  The lipase inhibitor which may be optionally employed in combination with a
compound of the invention may be orlistat or ATL-962 (Alizyme), with orlistat being

preferred.

(0181}  The serotonin (and dopamine) reuptake inhibitor which may be optionally
employed in combination with a compound of the invention may be sibutramine, topiramate
(Johnson & Johnson) ot axokine (Regeneron), with sibutramine and topiramate being

preferred.

[0182])  The thyroid receptor beta compound which may be optionally employed in

combination with a compound of the invention may be a thyroid receptor ligand as
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conmbi nation wth the conpound of the invention can be fanmoxin (Genet).

[0185] The various anti-obesity agents descri bed above maybe enpl oyed in the
same dosage formwi th the conmpound of the invention or in different dosage
forms, in dosages and reginmens as generally known in the art or in the PDR
[ 0186] ThWOi28¢5eeiZTity agent which may be optional |y expgiusged/osms2oconbi nation
with the DPP-1V inhibitor of the invention may be I, 2, nor e of

or

(par ook kBoyPOn I & bbb o omtie) BHe B ool

Danocr i N&afoBad0with coRpR@aSbREERGroBio ?ﬂ{@ﬁﬁﬁﬁ béiﬁg"'{n@%rreﬂbi ch may be enployed
in anobunts specified in the PDR [0187] The agent for polycystic ovary

syndrone _which may be optionally enployed in conbination with the DPP-1V

i nhi bi t JM&H ¢ e ppRresticiagent waichiyaybe optiopallyggindoyse in epsphilpsion spibre r el easi ng
hor mone §CARH o RHRYAHtibH 1ol LURELR i, B @A

cont racepﬁﬂ\ﬁfgﬂs %r&iulnsﬁ l:Qn Sensi t’%ﬁé{s sﬁrcghﬁggg%?&ﬁ’ Igggklﬁg)?é‘,ﬁ%nrlmgtoﬁer

convent i maandol gethtdsxdrophetapunhbaisgprefsiredh may be enpl oyed in ampbunts specified
in the PDR [01881 The agent for treating growh disorders and/or frailty

whi ch optianal |y, enployed iin_ ¢ ination with the DPP-1V inhibitor
of thenﬁm/%ﬁti gﬁeﬁaﬂ@aﬁé of,ldgg?n re%%lgrwoglfbﬁglaﬁbgwtﬁonﬁ %ﬁ@y%ﬁngrom h hor none
secr et ag@gﬂﬂlaaulﬁhitﬁ&ewnﬁzuﬁzdM&mecih}enti@cmﬁwﬁaﬁﬁiin(@%ﬁségr ), and conpounds
disclosed in U S. Ser. No. 09/506,749 filed Feb. 18, 2000 (attorney docket

ot por I8 haRE e arEPBrER BRI a B IGRI A i1 BRBHM s Speci 11 od
in the RERe MeHEh BRRbinpaRIELT thdhERkiol B@m@ﬁﬁé}ﬁntzdﬁéagta Dlrgga{sl AQokdIr i ti s which

may be optionally enployed in conmbination wt -N i nhi bitor of the

i nvent i oWdfegimpns as gerprallyrkngppén e agopin haPDRadonet hacin, 94 WO 2005/ 047297
PCT/ US2004/ 037820 i buprof en, dicl of enac sodi um naproxen, nabunetone

(Rel af e Smi ks Q{}gm ' i L 0L
Ot ho- I\/b%l\lie?q]) , r»%l% E}l%(l?lgg'rfa%%ﬁe ennelﬂ §&$@P%l§’r . Ket 3& (g)-%%ﬁétlog g{r}gltt Gni ne
ﬁ/l’ or ﬁdol ]D%B-Iwmlﬂyit)ir oﬁt&; _'myﬁmidm r(x?dieelb 2 EO((m?jl.‘f: pﬁelanﬁlm)e?e civéte (:@l?nhﬂ@,\ﬁ o??(] (9 -
rck) a .he, li ke, ich ma ed | unt s speci in the :

10160]  Chtkoting bamsir e eay e (P b e s PR Taniogs LREn HEP
transpl apaph ) AAnSWE Madscring YSARS) PFdglsto e af gasurertlchiy arkitibhay B at hi opri ne,
| muran (Faro) or nethotrexate rra]%/) e optionally enployed in conbination
wi t h t heenmbmedyn apennts pepified mthePPRyent i on, whi ch may

[0187]  The agent for polycystic ovary syndrome which may be optionally employed in

combination with the DPP-IV inhibitor of the invention may be 1, 2, or more of

gonadotropin releasing hormone (GnRH), leuprolide (Lupron®), Clomid®, Parlodel®, oral

contraceptives or insulin sensitizers such as PPAR agonists, or other conventional agents for

such use which may be employed in amounts specified in the PDR.

[0188] The agent for treating growth disorders and/or frailty which may be optionally
employed in combination with the DPP-IV inhibitor of the invention may be 1, 2, or more
of a growth hormone or growth hormone secretagogue such as MK-677 (Merck), CP-
424,391 (Pfizer), and compounds disclosed in U.S. Ser. No. 09/506,749 filed Feb. 18, 2000
(attorney docket LA26), as well as selective androgen receptor modulators (SARMs), which
is incorporated herein by reference, which may be employed in amounts specified in the

PDR, where applicable.

[0189]  The agent for treating arthritis which may be optionally employed in combination

with the DPP-IV inhibitor of the invention may be 1, 2, or more of aspirin, indomethacin,
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be enpl oyed in anounts specified in the PDR [0191] Conventional agents for
treating autoi nmune di seases such as nmultiple sclerosis and

i mmunonodul atory di seases such as |upus erythematosis, psoriasis, for

exanpl e, azathioprine, inmuran, cyclophospham de, NSAIDS such as i buprofen,
cox 2 i nh¥Oreusi4729%5uch as Vi oxx and Cel ebrex, gl ucocoPCTa820640338R9

hydr oxychl or oqui ne, may be optionally enpl oyed i n conbi nation with the

DPP- 1V | unt s

speci fi egj% glf%nhﬁmg’t&?ta%ﬁdé%eﬂ%ﬁmx% B‘é‘ﬁﬂn?enr}%ﬁtﬁ 'ﬁj{g #%ﬁ%ﬁ% enpl oyed
i n comnbi nﬂmemﬂsommh(ﬁoﬂtetm@mthMcNhﬂbpirmmmﬁ (Heﬂt&nh@vmr)pkbtcﬁfabéc be a

non- nucl eosi de revers ran i ptas 0 cIe05|de reverse
transcri PPREE mpwﬁl(ﬁ?r@&@ g %Wi;t"%lﬁg’é‘% @F’b ®= S%@)d egr i ‘f)SX"é@’] unct anti -
i nf ect i vy aftPifie BiRe, Which m&Y bd Qfiflo Rl nsialaaﬁm gr]r;ghlﬁ@&/ﬁfeﬂ@@b@ Roxane Labs),
di danosi ne Vi dex(D,” Bristol-Mers Squib gestro acetate (Megace(r),

Bristol -Mers Squi bb), stavudine (Zeri t(r) Bri stol - Myers Squi bb),
del avi rdl Qolnes&w&tl@ﬂb@@ﬁﬁs é@rmrzv'eyltlnaaﬂagwﬁdmaqtlon 1h Seisplrgiation zllcd:kwudl ne

( Conbi vi

(Hivid(r ;WT% %‘9)5%‘3)“813\&}% %‘E@FH‘QJ %‘m@: ?’X &4 ?tﬁg{ﬁg‘?tesu ?%t e

(Cri xi vangtignally deplokgd, in seamhmmm \mﬂ( fhe DPPVIASiahibivbr, ofﬂ@a:ih\ee)nnoﬁ Aty r

mesyl ate (I nvirase(r), Roche), . ri avir (Norvir(r), Abbott), nelfinavir

(Vi racepPé ?Tplo)@dﬂr(‘“a’ﬁ)“}ts FR?E%]"‘ ‘“ﬁ%&) ve anti-Al DS agents may be enpl oyed in
anounts specified in the PDR [0194] The agent for treating inflamuatory

bowel di HASE OComN REHnAIE MMl ifdiltreaBe dWeoimBiihk BiRadskystRARS AURRIe s@leﬁ‘c@ﬁbl nation
with the DPP-1V inhibitor of the invention maybe 1, 2, or nore of

sul f asal a4 lﬁ@lm@worl%lwoat discasqnsueh asinnns cplemsatsts, psoripg)fomramglenac (1)

PDR or of o o Dm0y Rep e SsRTRs S (SRt 2 MBSk Garmoo

[01951 Thmhagé’mﬁxxfamd Celebre glgcovstiiscigpamsidiysroxtycidbrogeiye, beaydptaptiollyy enpl oyed

in conbi n the inven be 1, 2, or
more of EPERMTDRERE m&ﬁ%ﬂ ‘ﬁ’r‘r\? lﬁx)sﬂﬂ FH"%N@I“& IV OR Y. %ﬁgfnég?ékel id(r).
Sanofi), eﬁp]oﬂé@,ﬂah@uﬁkggﬁgum;ﬁ Bedprel (r), P&, raloxifene HCO (Evista(r),
Lilly), which may be enployed in amounts specified in the PDR [01961 In

be. el oY Sk on T MIGESHOSEh 7t RESPISPSIHE VT FOROTASHaT 6y  hout
anot her ppp.1v inhibitor of the invention may be a non-nucleoside reverse transcriptase inhibitor, a

nucleoside reverse transcriptase inhibitor, 2 protease inhibitor and/or an AIDS adjunct anti-

infective and may be 1, 2, or more of dronabinol {(Marinol®, Roxane Labs), didanosine

(Videx®, Bristol-Myers Squibb), megestrol acetate (Megace®, Bristol-Myers Squibb),

stavudine (Zerit®, Bristol-MyerS Squibb}, delavirdine mesylate (Rescriptor®, Pharmacia),

lamivudine/zidovudine (Combivir. TM., Glaxo), lamivudine (Epivir. TM., Glaxo),

zalcitabine (Hivid®, Roche), zidovudine (Retrovir®, Glaxo), indinavir sulfate (Crixivan®,

Merck), saquinavir (Fortovase. TM., Roche), saquinovir mesylate (Invirase®, Roche),

ritonavir (Norvir®, Abbott). nelfinavir (Viracept®, Agouron).
[0193]  The above anti-AIDS agents may be employed in amounts specified in the PDR.

[0194]  The agent for treating inflammatory bowel disease or syndrome which may be
optionally employed in combination with the DPP-IV inhibitor of the invention may be 1, 2,
or more of sulfasalazine, salicylates, mesalamine (Asacol®, P&G) or Zelmac®, (Bristol-
Myers Squibb), which may be employed in amounts specified in the PDR or otherwise
known in the art.
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anti di abetic agent and/or other type therapeutic agent, in association with

a pharmaceutical vehicle or diluent. The pharnaceutical conposition can be

formul ated enpl oyi ng conventional solid or liquid vehicles or diluents and

pharmaceutical additives of a type appropriate to the node of desired

admi ni st mad 20051047Fe conpounds can be admi ni stered to PGV peci es

i ncl udi ng humans, nonkeys, dogs, etc. by an oral route, for exanple, in the

form of tjafyspt STh@@ﬁ%ﬁﬂfo?ﬁeat&@%@ﬂébﬁoﬂwﬂ@H‘Hﬁ?%e oﬁﬁm{ahwm@%pedqﬁ admi ni st er ed
by a parenteral route in the formof injectable preparatidons. The dose for

adul ts i $opbEREeLYity thepiRBehibgoneidhaingediongayde lddyor ne efﬁlcmlmrla&:

adm ni st i o) f rom1l-4
imes peroaam (ol mhuBhal fukitfo; S8, Shaichsk MsBalF PRSI o
conpoundP&dF), tdhexifene/HO {Evista®,A50y)nwhich g he smploged mga)noamd spagfish® st earat e
(15 ng) tﬁa m xture is passed through a 60 nesh sieve and packed into a

I gelP n capsule. A typical injectable preparation is produced by
aseptl cally placing 250 ng of conpounds of the invention into a vial,
asept i calfhinesl r eaz@nEngi Gthe AebisRRbE A6 invEMion) & BharleeuteN LeMb&iRn hide vial are
mxed wth 2 nL of physiological saline, to produce an injectable
pr epar at it§§mPlyEbetahppe (hy coRRPEIds of tha@wevﬁiqrywemwweth@@rﬂp fids of the

inventio ch

measur esr}ltn X%egt@g%&l gédlpgn Ofrtl nh];!%ifpteﬁtfécn opi &D%E%&Oﬁ%ﬁﬁ% I on cons% ants (1(i
val ues) fwhiclelve diDREE. | Thel phiainivicewtics] @irn;xomaon parehet foomulaed eloployidet er mi ned by the
nmet hod descri Bed b l.ow.. Phar ﬁlbéﬁ‘? oSiti ons 1%$ 991 F ﬁ(rymaceuti cal
conposi t iGRE™R Sqlgion Jaua s ntPﬁlé ATPBA YRS o1 RPEnt i on may be
prepar ed apyropRaty &nthé Midat of @eH& MBefSistriofd. TiRScodPotfidskasbé MrbaiFepation: The

Sci ence and Practise of Pharmacy, 19th Ed., 1995. The conpositions may

appear i ANAETINANSPRSES AR Tuking InmyEnsspatieys) dogspeic. RyGIREH EPERAPT SxamRls; inf or
exanpl e GRPRWLSP1a Bfe%béa%hﬁcs %lespo“%@}suﬁﬂ tﬁéc}zs uaa%’é%@t‘ﬁﬁﬁét&@& d)% tOp' cal

applications. 102 pi cal conpositions in e a conmpound of th
i nvent i orpagiced routhiniihe ormieé injetablamtpacatians. Thi dysedbr mns {s\preferabiy

Pner oo . eean dpBEE R A2 a8 RO hEeR ity eton t anPeC LRt P T oy

be a car rif@fdiduadébes Gremtl-Ofimbepadichyt ed by a carrier, or enclosed within a
carrier which can be in the formof a capsule, sachet paper or other
cont ai ner

[019‘)? n‘% gal capsule for oral administration contains compounds of the invention
(250 mg), lactose (75 mg) and magnesium stearate (15 mg). The mixture is passed through
a 60 mesh sieve and packed into a No. 1 gelatin capsule. A typical injectable preparation s
produced by aseptically placing 250 mg of compounds of the invention into a vial,
aseptically freeze-drying and sealing. For use, the contents of the vial are mixed with 2 mL

of physiological saline, to produce an injectable preparation.

[0198] DPP-IV inhibitor activity of the compounds of the invention may be determined
by use of an in vitro assay system which measures the potentiation of inhibition of DPP-IV.
Inhibition constants (Ki values} for the DPP-IV inhibitors of the invention may be
determined by the method described below.

Pharmaceutical Compositions

[0199]  Phammaceutical compositions containing a compound of the invention of the
invention may be prepared by conventional techniques, e.g. as described in Remington: The

Science and Practise of Pharmacy, 19th Ed., 1995. The compositions may appear in
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conpositions, conventional techniques for the preparation of pharnmaceuti cal
conpositions nmay be used. For exanple, the active conpound wll usually be
mxed with a carrier, or diluted by a carrier, or enclosed within a carrier
which may be in the formof a anpoule, capsule, sachet, paper, or other
cont ai nerWOMHBA4T2AE carrier serves as a diluent, it nRETAE2004637829,
sem-solid, or liquid material that acts as a vehicle, excipient, or nmedi um
for the J V- Th jjv.e c orbed on a granul ar
Sol i d coriply ko SIS Ecatlf: A6LLSERIP AU Al ST A6t Elufecarri or s
are wat eragppBahibnssol uti ons, al cohols, polyethylene glycols,

pol yhydr oxyet hoxyl ated castor oil, peanut oil, olive oil, gelatin, |actose,

terra al ucrose,, dextrin, . esi um c ate, sugar , .cyclodextrin,

eyl ose, TR0Ec ISR SPRRpHEHs T SxgbiPairt o B afen b aich FBAERE. ot oar o
acid or |epyphatil dedidityedfIETSTVObr a SiRiThate@S@RIly Sédeptable bahd sidifici daf opCi ds, fatty
acid amnes, fatty and nonogl ycerides and diglycerides, pentaerythritol
fatty acimodsygeyhydraoihorsel; evsagiried oithisphamaeiicaly werntehle gecipient which

pol yvi nyhﬁélytfeq; dafm:?%ra@lﬁgn} @lrdeYdilu{eﬁ%ycd%ﬁﬁ'leEror cl&jﬂﬁhm J@a}‘ﬁérwiéﬁde any
sust ai ned rel ease  material known In“the art, such as glyceryl nonostearate
or gl yceroph belinsthe fnratod 2 capsnleesavhet, papxem otlier borgaimaxIn midkéngd the mul at i ons may

al so incl ude tting agents, .enul sifying an ) endi n gents,. preserving
Sents spbpifis Sy EER ettt s Pihpaniien SERBRTeqtal GrmsRtioBt e
i nvent i onnayBye f3ed. reF ERakple theSietiRsconPoRiDWiIOSuaY Kkmixsd §iiBlaRagier, @ del ayed

rel ease of the active ingredient after admnistration to the patient by

enpl oyi ndlitusddyedaities ofenglosd Sikin acamics vayich maxozgn therfhan phaimpdat i cal
conposi ti e [ Nr&Ghe Lderi i o M . bl ary
agents, ec(‘)1 %éelc’g# g?‘él,)@églo% bt}%‘rec%lnn Genc ﬁge %afsfnrr%? ?%E%%eas@&%gt,’ lt%ﬂ% &rs and/ or
col ori ng soBdbemasmdidsordintid thaetetialkimt aovth achvabicle) excipiehte¢mmédusifyr theact with the
active conmpounds. 02].. The rout.e of adm,ni.stratio y, be any.route,

Whi o ef (BRYA Gayur RS AUPPSoTREIATa e BRI BhAdtp iy FREG RBREY SR h ch

i nhi bi t's dxh@pRAE ¥ BRhECSEAE EdhipesOF siRBlelc¥riets drd18alr] sMO26bns, AleoBOIE,

PCT/ US2004/ 037820 _appropriate or desired site of action, such as oral,

nasal , pulohisihyispe shgelsdrolyhydmaxsthanylated capteresh pranut ol oliKe gidraslting

par enter ) , DS LT A9 Sn auret hral ,
qh‘fm%’ Brma al%ﬁ,%héjofe,, q%gﬁ{]’ha%ln c sg u?ﬁ&%ﬁr’\ S]'Lé ’a02¥l§| nt mént lyﬂ{s ie oral

intramuscul ar; I ntranasa
route benmpepumisernadtald, @B, agdr, pecinlacabiz atemiieacid o lowerchlid ethersali
adm ni str ah i

SRR G W TR e R R R
diglycerides, pentaerythritol fatty acid esters, polyoxyethylene, hydroxymethylcellulose and
polyvinylpyrrolidone. Similarly, the carrier or diluent may include any sustained release
material known in the art, such as glyceryl monostearate or glyceryl di%temate, alone or
mixed with a wax. The formulations may also include wetting agents, emulsifying and
suspending agents, preserving agents, sweetening agents or flavoring agents. The
formulations of the invention may be formulated so as to provide quick, sustained, or

delayed release of the active ingredient after administration to the patient by employing

procedures well known in the art,

[0201]  The pharmaceutical compositions can be sterilized and mixed, if desired, with
auxiliary agents, emulsifiers, salt for influencing osmotic pressure, buffers and/or coloring

substances and the like, which do not deleteriously react with the active compounds.

[0202] The route of administration may be any route, which effectively transports the
active compound of the invention which inhibits the enzymatic activity of DPP-IV to the
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or lozenge. If a liquid carrier is used, the preparation may be in the form
of a syrup, enulsion, soft gelatin capsule or sterile injectable liquid
such as an aqueous or non-aqueous |iquid suspension or solution. [0204] For
nasal adm nistration, the preparation may contain a conpound of the
invention which inhibits the enzynmatic activity of DPP-N, dissolved or
suspended¥PRY5/%42?qui d carrier, in particular an aque8GEUSHP#9E$20 for

aerosol application. The carrier may contain additives such as sol ubilizing

) i , ' h
eoent ) Rt ERNSTE Egl: v anlapken eBCPLLID, pagger S such

sphat | or cycldgext presérvati ves such as
par abenastrade@0SanFdsrmplar eaerter, eagpptitdaddpon sulpataneans) iarrhyensusi t abl e are

i njectable solutions or. .. suspensions,,preferably agueous _ solytions with the
act i ve oBIBEUMAL PETHRHE FReaoy PRTHBS S St mos (12 508 Tabl et s,
dr agees helg pectiedd. es having talc and/or a carbohydrate carrier or binder or

the like are particularly suitable for oral application. Preferable carriers

for tablets dr agees, or, capsul es include, | actose, corn starch, and/or
pot at o 46%93& h. ﬁ&@ S@@F‘ Grigy is @pgdypy orgladmipgtratiopthe preparatien mpebetabletiteet ened

vehi cl ¢ pRR Rﬁam%axtﬁpcapmgwwﬁesa%ﬁ@mm i?Eangﬂg%E%ﬁga%@@r ed by

conventional tablefting techniques _contain:
PCT/ US2 @9 zeazs i@ lig@skarmehdtised tirgmpmoaton ey berie thedompofmenagr, salt t her eof)

250 ny . oi d ilicon.dioxide (Aerosil)(r), 1.5 Cel | ul ose

i or ocr i it it GRS CRRR o sl i e opRer R &) 7.5 o

Magnesi Uifuils@gpeation ftkoluticaat i ng: HPMC approx. 9 ng *Mwacett 9-40 T appr ox.
0.9 ng *Acyl ated nonogl yceride used as plasticizer for filmcoating. 102081

The co s of the inventi.on maybe admi nistered to a |, especially a
nuran. | HOHBEG Bbr R0 O Py GHEHEN(e WA CoBlA SRIOBR L evi ar1 on or

anel i or ahyedfioP#vhich hhibits the enzymatic activity of DPP-IV, dissolved or suspended in a
liquid carrier, in particular an aqueous carrier, for aerosol application. The carrier may
contain additives such as solubilizing agents, e.g., propylene glycol, surfactants, absorption
enhancers such as lecithin (phosphatidylcholine) or cyclodextrin, or preservatives such as

parabenes.

[0205]  For parenteral application, particularly suitable are injectable solutions or
suspensions, preferably aqueous solutions with the active compound dissolved in

polyhydroxylated castor oil.

[0206] Tablets, dragees, or capsules having talc and/or a carbohydrate carrier or binder
or the like are particularly suitable for oral application. Preferable carriers for tablets,
dragees, or capsules include lactose, corn starch, and/or potato starch. A syrup or elixir can

be used in cases where a sweetened vehicle can be employed.

[0207] A typical tablet that may be prepared by conventional tabletting techniques may

contain:
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vari ous di seases as nentioned above, e.g., type 11 diabetes, IGI, |IFG
obesity, appetite regulation or as a blood glucose | owering agent, and
especially type Il diabetes. Such mamrmals include al so animals, both
donestic animals, e.g. household pets, and non- donestic aninmals such as

wi | dlifeWPaWSH329he conpounds of the invention are ePCEEG0600MBr a W de
dosage range. For exanple, in the treatnent of adult humans, dosages from
about 0.05 to about 1000 ngy, preferably fromabout 1 to about 500 ny, per
day may be = e age—s—abo O—g—te 5 ng per day.
In chooskg .aregimen for patients it may frequently be necessary to begin
with a hi or dosage and when the condition is under control to reduce the

dosage. The exqgth%§§ﬁ§?%¥g$é%%ﬁggﬁgm&ﬂg@ééggmgﬁpe of admpifpistration, on the

therapy desired, niste e subj ect”tYEbe treated and

t he body wei ght . . Subj treated, and the preference and
experi ence of t%@kgﬁggpgiaﬁbﬁgég%%%@?%arian in charge. ? fT%] Cenerally,

t he conpounds o inventi i spensed in unit dosage form conprising
from about 0.OSé?%mgﬁbd?nfﬁﬁgE%§E%¥§active i ngredi ent toZ@Fﬁer with a

phar maceuti cal e bl e riger unit dosage. 99 2005/ 047297
PCT/U82004/037§%g§§f6§i§£? ﬁgf(vﬁb%gggge forms suitable 'épu%ral, nasal ,

pul nonal or tr Y& P8 i ni strati on conpri se from abolf- 0. 05 ng to about
1000 ng, preferably fromabout 0.5 ng to about 250 ng of the conpounds

adm xed }ﬁparnaceutically acceptable carrier or diluent. [02121 The

i nvention al so M eAMMYses prodrugs of a conpound of the ?AEention which on
admi ni st rat i on *Nydeego?-¢hEmPPAK. conver si on by netabolic pPB&sses before
becom ng.._active pharmacol ogical substances. In general, such prodrugs wll
be funct i*éndhtedimonoglydevide usedfas plastizigso fondilmfcoating. i nventi on which are readily
convertible in vivo into a conpound of the invention. Conventional

pr ocedur r the selecti and preparation of suitable prodru

Ger 1 vat | JR08E: oTHicsoaimeRih of heiheelivs ey Bf immblorgho ooty Beivay
Bundgaar dums mei¢b®s£ such @&mentOptdvishti dih @linn4EBH,| ADBvidtihor AR RSMAGSEIhACt | ve
nmet abol ites of a conpound of the invention. [02141 Thus, another aspect of

t he i nvemBicys diseass Pasensinasdriens £igo dyredbaighees [GhdFEf obesity, appetite

regulation or as a blood glucose lowering agent, and especially type II diabetes. Such

mammals include also animals, both domestic animals, €.g. household pets, and non-

domestic animals such as wildlife.

[0209] The compounds of the invention are effective over a wide dosage range. For
example, in the treatment of adult humans, dosages from about 0.05 to about 1000 mg,
preferably from about 1 to about 500 mg, per day may be used. A typical dosage is about 10
mg to about SO0 mg per day. In choosing a regimen for patients it may frequently be
necessary to begin with a higher dosage and when the condition is under control to reduce
the dosage. The exact dosage will depend upon the mode of administration, on the therapy
desired, form in which administered, the subject to be treated and the body weight of the
subject to be treated, and the preference and experience of the physician or veterinarian in

charge.

[0210]  Generally, the compounds of the invention are dispensed in unit dosage form
comprising from about 0.05 to about 1000 mg of active ingredient together with a

pharmaceutically acceptable carrier per unit dosage.
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t he conpounds of the invention, alone or in conbination with another type
antidi abetic agent and/or other type therapeutic agent. 10215] In one
exanpl e, the enbodi nents of the invention are represented by: [0216]

Phar maceuti cal conpositions conprising, as an active ingredient, at |east
one conpound of the invention which inhibits the enzymatic activity of
DPP- | V oW®200p#ar%taceut i cal |y acceptabl e salt or prodfcRUBP0HSHI4t e t her eof
together with a pharnaceutically acceptable carrier or diluent; [0217]

Phar macejgbigal 15080 Abdab®RHmS MMRbicTHAGaBn LA BAMRAI: ah&ielhyent i on as
described herein, in free formor in pharmaceutically acceptable acid

addi t i onedsrinistratigngpmpEissgEary ahouhPOf nyx tojabesk 1 0Ohmg eferabbefiier ebdut P.5accept abl e
. . | e iy e q
of" { or mith ARG md OERB bR IR Ek L Pl £ RPRRBLAN OIS IR G SO TP

carrier ardidettuent; 100 WO 2005/ 047297 PCT/ US2004/ 037520 [02191
Phar maceutical conpositions conprising: a. a substantially pure preparation

of a co d formul a,VB as descri bed erein; and. b.. a phar euticall
accept agﬁgyﬂar (r)‘irhélmvc?fm% %1we%??m?ﬁﬁ®r°‘§&swga§°@?°?@mqﬂ& 13"?51%8? B"’guti cal y

conposi t dPsHneMTRAtiohiviBerpd MeRfica corféRRinaihahtolic BEcBssBd Bilere dbiingf @
conpound of fornula VB with a pharmaceutically acceptable carrier or

di | uent ; actigg phdrmpeniogicd substanesr| lngererghaichuduigs @all be Simstenal flgtyabiesa conpound
q n ) s . ‘ et bl . T oent
e o A By T T SN S © O o

IS suita admni strati on;
phar mac eitt irnahtiao Cpoentisrahpotedara domtbe sidections and greghrativarofismtable racblie f or f or

oral adminjstration further conprising the step . of forulati t he
oo {IBIY Y G PR DeSiEh SEBDIRRE b SHier h Eiser
phar macepggscal conposition of a conpound described herein wherein the

phar maceutically acceptable carrier or diluent is suitable for parenteral

adm ni stration; [0224] Mt hods of naking a pharnaceutical conposition of a
conmpoundlfdEYcr i Beduverkonalsp GGPPRFFS FBYC Peiriesolp camppHIdadthet i on furt her

conpri si fid.kfdg step of lyophilizing the

[0214]  Thus, another aspect of the invention provides pharmaceutical compositions of
the compounds of the invention, alone or in combination with another type antidiabetic

agent and/or other type therapentic agent.
[0215] In one example, the embodiments of the invention are represented by:

[0216] Pharmaceutical compositions comprising, as an active ingredient, at least one
compound of the invention which inhibits the enzymatic activity of DPP-IV ora
pharmaceutically acceptable salt or prodrug or hydrate thereof together with a

pharmaceutically acceptable carrier or diluent;

[0217] Pharmaceutical compositions comprising a compound of the invention as
described herein, in free form or in pharmaceutically acceptable acid addition salt form,

together with at least one pharmaceutically acceptable carrier or diluent;

[0218]  Pharmaceutical compositions comprising a compound of formula VA, VB, ora

mixture thereof and a pharmaceutically acceptable carmer or diluent;
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conposition to forma |yophilized preparation; [0225] Pharnmaceuti cal
conpositions for the treatnent, prevention or control of atherosclerosis,
conprising: (1) a compound of the invention, (2) an HMG CoA reduct ase
inhibitor, and (3) a pharmaceutically acceptable carrier; [02261

Phar naceu¥Dealsd@aposi ti ons, conprising: a) A conmpouR§TAR2W0KES8Hyvention; b)
One or nore conpounds selected fromthe group consisting of: i) O her

di pept i dyjo2pgp( i as@cbiichtdinty gi%]@g;coirﬂp}isih@;sul in sensitizers selected from
the group consisting of (i) PPAR agonists, (ii) biguanides, and (iii)
protei n phosphatase-1B inhibitors; 101 WO 2005/ 047297 PCT/ US2004/ 037820
iii) Insulin g in&dPpsantplbapyre preparghionsyf arcgmprindafforruly Vs descsihed n

secr et agogigs-angv) - 9l ucosi dase inhibitors; vi) glucagons receptor

agoni sts; vil) glP— 1, GLP-1 minetics, and GLP-1 receptor agonists; wviii)

A P, G P nineth.cs, aphemnBesiticelbepreprtatdgoaniigtas diliiont; PACAP, PACAP ni netics, and
PACAP receptor 3 agonists; x) GP-2, GP-2 mnetics, and G.P-2 receptor

agoni sts; Xl l.ester.al .l owering agents sel.ected fromthe group consisting
o (1 HP oA B R PR RSB Slomleiiub e R Cott nyi

al cohol , substesiallgipGregedpdratibn af $&dvhpdubie bERimule VB witiPABBarageditisdls; (V) PPARU/y
dual agonists, (vi,)) inhibitors of chol esterol absorption, (vii) acyl CoA
chol est er ¥ePENg taRe s fdveaSe i nhibitors, and (viii) anti-oxidants; Xii)
PPAR8 agoni sts; xiii) Anti-obesity conpounds; xiv) An ileal bile acid

t ranspor t pR21jnhiNihéds:of makhg AphhmiaELIRINBLDOY iGN &jmgswla ddedibel, G CSF

m netics, and G CSF receptor agonists;, xvii) EPO EPO m netics, and EPO
recept or kjeiAdiewin thephargycegtionlixaaesptabile corier gr dibigalos atabledar oraker .

administration;

[0222] Methods of making a pharmaceutical composition of a compound described
herein suitable for for oral administration further comprising the step of formulating the

composition into a tablet or capsule;

[0223] Methods of making a pharmaceutical composition of a compound described
herein wherein the pharmaceutically acceptable carrier or diluent is suitable for parenteral

administration;

[0224] Methods of making a pharmaceutical composition of a compound described
herein suitable for parenteral administration further comprising the step of Iyophilizing the

composition to form a lyophilized preparation;

[0225] Pharmaceutical compositions for the treatment, prevention or control of
atherosclerosis, comprising: (1) a compound of the invention, (2) an HMG-CoA reductase

inhibitor, and (3) a pharmaceutically acceptable carrier;
[0226]  Pharmaceutical compositions, comprising:

a) A compound of the invention;

b) One or more compounds selected from the group consisting of:
i) Other dipeptidyl peptidase-IV inhibitors;
ii) Insulin sensitizers selected from the group consisting of () PPAR
agonists, (ii) biguanides, and (i) protein phosphatase- 1B inhibitors;
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[ 02271 Pharmaceuti cal conbi nati ons conprising a conmpound of the invention,
an antidiabetic agent other than a DPP-1V inhibitor for treating diabetes
and rel ated di seases, and an anti-obesity agent or a |ipid-nodul ati ng agent
or both. [0228] Pharmaceutical conbinations conprising a conpound of the

i nvent i onWANWO%##72%4nt i di abeti c agent; [0229] Phar naceg?qTé‘éﬁzn@W%atl ons
conprising a conpound of the invention and an antidi abetic agent wherein

the antidi abetic aggyhsili ot insdlin MirRéticer e of a bi guani de, a sul fonyl urea,
a glucosidase inhibitor, a PPAR Yy agonl st, a PPAR a/y dual agonist, an SG.T2

i nhi bitor, an aP2 |1Wrﬁulbﬁ°tlﬂlﬂeafa°rg1ﬂ§?€6§é SRTSEIBRENSS] ase i nhibitor, an AGE

i nhi bitor, an |nsuI Lti.ze gl ucagon-|ike peptide-1 (GLP-l) or

m netic thereof, '?10%5% olﬁh élltor%egl itinide; 102 WD 20051047297

PCTI US2004/ 037820 vﬁ)(@&ﬁgorﬁha:regﬁ@@gﬂnm@ conbi nati ons conprising a conpound
of the invention and _an_ antidl abetjc agent wherein the antidi abetic agent

is 1, 2, 3 or nore Y8 BBt} G lhminggtips and Gd.P- Eﬂci’ﬂ‘fﬂfpﬂgpiﬂﬁfé gl i pyride,
glipizi de chl or prq,Fmr@IgeGﬁgMngé@ 'aﬂ:?GI@%%[QQrSfFBnm .glitol, pioglitazone,

troglitazone, rosigli'tazone, | nsu I sagl i tazone JTT-501, NN
2344, 1895645, YM WAMW ma&z,mndfe’@@ renéder, 3 agatetyl | ni de, KAD1129,

APR- H039242, GW4Q 7. AC299 nd| 4, LY307161, NN221 1,

and/ or LY315902; %%@1}%@?}{%@&36}?&&%% TS 1c?'iﬁ"rrprl sing a conpound
of the invention arm) @fblesﬁefﬁlﬂ&i’éﬁhgtag&t@@ﬁ&ted\ﬂ‘m&b@r EQOMQBBQ)'S present
in a wight ratio to the antidiabetic ent within the range from about

0.01 to about 100: HM@dzgpre P‘F‘?Eﬁeﬁ%@@ﬁr?é 538’&?5#‘1?&@%?1530@6@610[@1{19 a
conpound of the inygntian and @ﬂtth@x%f gﬁ?ﬁ%k& agﬁﬁﬂﬁ( Hwﬂﬁ .
|pase T ibitor, a

anti-obesity agent 1s a beta A hurener gi agoni
serotonin (and dopagomisy, (viginhitdloss dfreholbitérol sbsarptibey ((dii)icyldbenitmiesteadla
conpound, an anorect,c gﬁgent and/ or fatty E!CI d oxidation upregul ator;

[0233] Phar maceut i @& as AR FOLS, @y Inll)ﬁnH Bnpound of the invention

and an anti-obesi ty) BILRE 2 %’%@ﬁ@l n the anti -obeS| ty agent is orlistat,
ATL-962, AJ9677, L750355, 1648, sibutram ne, topiranmate, axokine,
dexanphet am ne, pheim)ehtﬁl-mﬁxtymmwmm opanol am ne, fanoxin, and/or mazi ndol;

([3123321 Phar maceut i CW)AI11 al&%tdcgﬁmggo%“l&b%r’a conpound of the invention

xv) Anti-inflammatory agents;
xvi} G-CSF, G-CSF mimetics, and G-CSF receptor agonists;
xvii} EPO, EPO mimetics, and EPO receptor agonists; and

c) a pharmaceutically acceptable carrier.

[0227} Pharmaceutical combinations comprising 2 compound of the invention, an
anttdiabetic agent other than a DPP-IV inhibitor for treating diabetes and related diseases,

and an anti-obesity agent or a lipid-modulating agent or both.

[0228] Pharmacentical combinations comprising a compound of the invention and an

antidiabetic agent;

[0229] Pharmaceutical combinations comprising a compound of the invention and an
antidiabetic agent wherein the antidiabetic agent is 1, 2, 3 or more of a biguanide, a sulfonyl
urea, a glucosidaée inhibitor, a PPAR y agonist, a PPAR a/y dual agonist, an SGLT2
inhibitor, an aP2 inhibitor, a glycogen phosphorylase inhibitor, an AGE inhibitor, an insulin
sensitizer, a glucagon-like peptide-1 (GLP-1) or mimetic thereof, insulin and/or a

meglitinide;
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| i pi d- modul ati ng agent wherein the |ipid-nodul ating agent is an MIP
inhibitor, an HMG CoA reductase inhibitor, a squal ene synthetase inhibitor,
a fibric acid derivative, an upregulator of LDL receptor activity, a

| i poxygenase inhibitor, an ACAT inhibitor, a cholesteryl ester transfer
protei n i NKPBYISE#729%r an ATP citrate |yase inhibitor; POR3IBOPESMaceuti cal
conbi nations conprising a conpound of the invention and a |ipid-nodul ating

agent whefghin t i ni_d- i . i . vastatin,
S rvast at 150, (ShalhRicIPettRhd 08 ABflsingh SRBYEM & by MRS
vi sast at i mtidiabetdd agentavieerein grndkiitiaomic lagent isof, 23 at @ore afpetoapindgymidfde529, 414,

avasi m be, . TS-962, MD-70Q, .apd/or LY295427; 103 2005/ Q47297

PCT/ USZQO&IPB%P_? gl‘?@fﬁﬁ%%‘%ﬁ ﬁﬁﬁ’é’{ﬂpﬁﬁ’é{i‘%’ Eﬂjﬁﬁi‘c}%a?‘i _e>é‘BH1btP|=si ng a conpound
of the i nygpfithRiheafsblithzond, RisthifReM, fshiih) CRURNS70MQERIPordeNPITC SRR s
present in a weight ratio to the |I§I d- nodul ati'ng agent within the range

f r om abou?343, D393645.80d1140,1R0:19702 8377, epeslinseanatdgbinide JOADBIl 2% MRS
abt ; : . )
Cofbrer 1| RORTRRAR Y KRETKERN BN Ay BARE Sp¥ip 8 agent 1o

treating BYgrsgoRh di sorder and/or frailty, an anti-arthritis agent, an agent
for preventing inhibiting allograft rejection in transplantation, an agent

for treatj aut gi nunune di sease, an_ anti-AlDS agent, an agent for treating
0t 1 armat BES Do Lo R B TP T b T CA AN 8] a
nervosa, aflidabkfic %%hﬁﬁ&@éiﬁ&ie%oé%@ﬂid 1§ presdnit i@é‘w@i%ﬁt' P &She WtRGSRtc Met hods

For Measuring Activity [0238] The follow ng nethods were used to neasure the

acti viti eagest withis theopprs s akput 00k éo sbeveiilon which inhibit the enzymatic

activity of DPP-1V. The conpounds of the invention are tested for their

abi ity tgmkshi bi PRy rif 4V Briefly, the
activity g)fz B%P %@@%@%ﬁgﬁd@é@%ﬁ@ﬁ E&% I%‘ltha gnfpg I ‘Pftge %hgenéﬂogg{l/cg&l[ he
synt het i cantgligbstic zgent WheysiPfiz-aptipbeaiyagert idebyGh pdrenagip NgnistGl avage of

Gy-Pro-p by DPP-]1V. liberates.the product p-nitr.oani]i NA) , ,whose
Cate of  aRpAPL Ragolodin b R bGRRF BRFor By Rblok ba bbskpg,

| nhi bi ti o flordckie agong Wil oRL fatiy iatidl oRMas@E@rédutat@nzyme i nhibitors sl ows down
t he generation of pNA. Stronger interaction between an inhibitor and the

enzynme results in a slowy rate of generation of p Thus, . the degree of
i nhi biti off28$) ¢ aﬂ?%“@'é“%{c RGPS EE WPP@%?%?W%&%% of the

strengt h gfti QREY M BeehNPRdE R R bt HEsity2GEMRbALLOATOLo@NATIeT 7N EADYS £ d
spectrophotonetrically. The inhibition constanf, IC, for
CP331648, sibuiramine, topiramate, axokine, dexamphetamine, phentermine,

phenylpropanoclamine, famoxin, and/or mazindol,

[0234]  Pharmaceutical combinations comprising a compound of the invention and a
lipid-modulating agent wherein the lipid-modulating agent is an MTP inhibitor, an HMG
CoA reductase inhibitor, a squalene synthetase inhibitor, a fibric acid derivative, an
upregulator of LDL receptor activity, a lipoxygenase inhibitor, an ACAT inhibitor, 2
cholesteryl ester transfer protein inhibitor, or an ATP citrate lyase inhibitor;

[0235] Pharmaceutical combinations comprising a compound of the invention and a
lipid-modulating agent wherein the lipid-modulating agent is pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatin, fluvastatin, nisvastatin, visastatin, fenofibrate,
gemfibrozil, clofibrate, implitapide, CP-529,414, avasimibe, T8-962, MD-700, and/or
1.Y295427,
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each conmpound is determ ned by incubating fixed anbunts of enzynme with
several different concentrations of inhibitor and substrate. [0239] Thus,
DPP-1V enzyne activity was determ ned by a fluoronetric assay with the
substrate A y-Pro-AMC which is cleaved by DPP-1V to rel ease the fluorescent
AMC | eaW9 3005063, Free AMC (7-ami no-4-met hyl counar PAY/UR84/985829ur ed usi ng
an excitation wavelength of 380 inn and an em ssion wavel ength of 460 nm

with a Vi -1 r t o . | uti of P-1V. (1 ng(l, pH
8 0) and Lol PARERESREE it et ongs s SNy ia ek 5 Oy vere
pr epar ed Hepanaiubliyg aghesthaenplousatspownd 2 peisaigdh ¥ 8@ighhratiDhdsBe Gipid- n 50 nM
glycine buffer (pH 3.0Q). The assa S rforme diluting the DPP-1V
st ack (10mﬁﬂ'§\lati"}ﬂpa§er§3“ﬁw%Wgﬁﬁwwﬁ&%mﬁ;?mﬁggﬁomd by addition of test
104 WD 20051047297 PCTI US20041 037820 conpound (2.5 1) at 26'C. After

10- m nut ep2swbstFrakeace@caPebi@an4ib8s dompRfgaldofpeehd ¢ thd Ra&Hioh@hd £0- M nut es

at 26' C before free AMC was neasured. | Cso val ues were determned in
triplicategenusr Keptag mientiHrpneges; for grathepeleystisiovpivissrndremacarmgenforons. | C50

val ues were, .. cal ' j : L-eSS] j . aphPad,

riom SarcipeasrRRtoLRb-aly) BEA KBRHE S 2ih A ALK Bl e’ b1 asma
of m ce dokhdting allbgrtf s¢jection ipoasphntapdrg amagent for kipativesaudiihmtingeldiseatg a5 MV
Tris buffer. |, pH 8.0).foll owed. b addi ti of dy-Pro- AMC st ock

S0l ut ton THoAIDS séeqfah pirat o G e bl Bris s sbodent BoC

Anal ysi s uesinpehdretiiBélves, 4La8ildsReFoBaOYnt 124 hh alil@beitGlipdnt. D abetic Fatty
(ZDF) rat nodel can be used to investigate the effects of the conpounds of
the invention on baoth the treatnment and prevention of diabetes as rats of

this sub- st rai Methods Fay MeasuringAdivifyabet i ¢ al t hough they devel op severe type
2 di abetes characterized by increased HbAl c | evels over a period of 6

veeks. Thgnsgime HefelldvitgmettBds WeRWisd o RieRsliré thelabSvifitd dlitkdonblinzagy Of
ot her anti-diabetic drm tyges. For exanple, the nodel predicts the potency
Y

and | i mi t & inventigroghicle engymptid a3ty af RGN dhe pesnpeunds ofdhsi ti zer
conpounds; S et . RAr.cl 2P- gRZynme assay
under st eglg%/&%ﬁé# etlggdoﬂr%g fk{e{rgﬁ@ﬁ%@gn@é% c[::h (rgiegéesgr? 5 %B?lf% Xﬁgﬁﬁig{i ?Jﬁ) Pﬁl @Z Schut kowski
M, Faust Bridfly, tidetstieint of DERaIV 13, medsyred andtrddey itsability t¢ R thBsyathetiChem
Hoppe- Seyl er, 372, 313-318:. .an %}h t T., .Hine, da, H.,
oy akave, st pPrEr oSt Rk Sl n SR CleagronGlaisereih vy BEEEVE) e
Bi ochem , jife4ateHBB prbdRat plitSEREIde\(FNX), whose rate of appearance is directly proportional

to the enzyme activity. Inhibition of the enzyme activity by specific enzyme inhibitors

slows down the generation of pNA. Stronger interaction between an inhibitor and the

enzyme results in a slower rate of generation of pNA. Thus, the degree of inhibition of the

rate of accumulation of pNA is a direct measure of the strength of enzyme inhibition. The

accumulation of pNA is measured spectrophotometrically. The inhibition constant, Ki, for

gach compound is determined by incubating fixed amounts of enzyme with several different

concentrations of inhibitor and subsirate.

[0239]  Thus, DPP-IV enzyme activity was determined by a fluorometric assay with the
substrate Gly-Pro-AMC which is cleaved by DPP-IV to release the fluorescent AMC
leaving group. Free AMC (7-amino-4-methyl coumarin) was measured using an excitation
wavelength of 380 nm and an emission wavelength of 460 nm with a Victor-II flucrescent
reader. Stock sclutions of DPP-IV (1 ng/pl, pH 8.0) and Gly-Pro-AMC substrate (400 pM)
in 25 mM Tris buffer (pH 8.0) were prepared separately. Test compounds were dissolved in
DMSO or in 50 mM glycine buffer (pH 3.0). The assay was performed by diluting the
DPP-IV steck (10 pl) into 25 mM Tris buffer (77.5 pl) followed by addition of test
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DEFI NI TIONS [02361 The term "DPP-1V' denotes di peptidyl peptidase IV (EC
3.4.14.5; DPP-1V), also known as "CD-26." DPP-fV cleaves a dipeptide from
the N term nus of a polypeptide <chain containing a proline or alanine
residue in the penultimate position. [02371 The term "di abetes and rel ated
di seases'wg gh€iagdro Type 11 di abetes, Type | di abet eBCT/Uso@d/ 038810 gl ucose
tol erance, obesi ty, hypergl ycem a, Syndrorre X, dysmetabolic syndrone,

R o Gy R KR s T

di seas esreﬁmomtrﬁﬁhhﬁ@ oY t%@fohé’f%éé’Aw »‘%‘e{srrﬁé&sﬁ@d s, dﬂﬁ&%&ﬁ ct&fffpldl cations”

i nclude retinopathy, neuropat and nephropat hy, and ot her known
conpl i caimitopiscatsf ummxmm[ﬁzﬁgjlffémﬁ iphabibor condertrationpel(s) vabiiestweer apeut i ¢

t f t i b t th
han DPeEy R RHE S G Ry by o el b s Dighr Chbearty agent s,

and/ or one or nore |ipid-nodul ating agents (including anti- atherosclerosis

agent s) , [0a#g}/ OrTofieer@ine Ry BPPTV @t dvily ih theddanlasf nicedRed Wik &s@gent s for
treating polycystic ovary syndrone, one or nore agents for treating growh

di sor derepmponedsoplasmag €0 Fé)g@fiﬁ(blumdﬂﬂfp 28 at¥Lrigis P Een (Y pl ohle8.@rfollowed tagent s for
t t th t t
0t anchiiearcRregRR TR B AR E & pff e BEGKRRG Mife B of chaces

one or nBRant 26°6! BRI Was perfitc®bs dREFHcaRbbveOSt €OpOr 0si s agents, one or
nore agents for treating i munonodul atory di seases, one or nore agents for

treating chronic inflammtory bowel disease or syndrorre and/ or _one or nore

agent s f ®R4Hr e akhedgckas Sliebefia FathelAl sat malehen bereed te investigals the oh56N at i ng”
agent as, aTctale ral se HDL
and/ or Ioﬁtg}f)&?%r/@q ﬁfgﬂrl {éés‘nftlgﬁl lic:)’sr}th(ilovveraﬁltléé)ﬂt?a re{’ % gir:o b % or ot her
known mecfithia |ssbmtra‘imare tidigalhyeediabetid qlthbmgﬂhe}n@,avblop |se}:eth iype Adiabetes1 02411 The
term"treat is defin mana nt. and, care of atl nt for the
bur pose. SR PHgTERET HPAd SJEvei RUs PRI OF 6 MeSkS dPaemeE HEPdes

adm ni st ggeli wpﬁdlcﬁﬁamﬁmeﬂifcaémoﬂ{ee&ﬁpalabmeﬁﬁg est porwsc@mg;at r.ht:he onset of
the synptons or conplications,” or alleviatin e npt ons or

conpl i campds predisis the porenrytand dimited cliniea gHiwacy: ﬁ@%qlkﬁmed@ﬂe nglsbr der . [ 0242]
;I'Bgct Ie(r)nmsé;@%éc&%{aémngggener ation" is intended to nean | oss of beta cell

[0242]  The purification of porcine DPP-IV and the enzyme assay under steady state
conditions are described in (1) Rahfeld, J. Schutkowski, M., Faust, J., Neubert., Barth, A.,
and Heins, J. (1991) Biol. Chem. Hoppe-Seyler, 372, 313-318; and (2) Nagatsu, T., Hino,
M., Fuyamada, H., Hayakawa, T., Sakakibara, S., Nakagawa, Y, and Takemoto, T. (1976)
Anal. Biochem., 74, 466-476, respectively.

DEFINITIONS

[0236]) The term "DPP-IV" denotes dipeptidyl peptidase IV (EC 3.4.14.5; DPP-1V),
also known as “CD-26.” DPP-IV cleaves a dipeptide from the N terminus of a polypeptide

chain containing a proline or alanine residue in the penultimate position.
[0237] The term "diabetes and related diseases” refers to Type II diabetes, Type I

diabetes, impaired glucose tolerance, obesity, hyperglycemia, Syndrome X, dysmetabolic

syndrome, diabetic complications, diabetic dyslipidemia, hyperinsulinemia, and the fike.
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beta cell dysfunction, and death of beta cells, such as necrosis or

apoptosis of beta cells. (0243] By "substantially pure"” in relation to

conpounds of the invention such as, but not limted to, those of fornula VA

and VB, it is meant that one isoner or the other, including al

enant i ome Ve 2085/852%5r eoi soners, sol vates, hydrates, andrgimasaoenisii2zdcal |y 106

WO 2005/ 047297 PCTI US20041037820 acceptable salts thereof, represents at

| east 90 t of .the conposi i odlnents one i somer

repr esent @ﬁél gg? ceiRy %Fr% al[aqi}gs %‘%ﬁb‘@ qug%red (D3 ﬁ]abq"ﬁé term
"boronic caﬁbﬁicaﬂwf%%ﬂdegeta{ogaﬁy mropaR¢a e@hf@lpaﬂ%a oftr Bnd¥Ri €ty enpl oyed

to block or protect the boroni ¢ aci d functi ona ity while reactions involving

ot her f gowpliaatians efidiabstenf t he conpound are carried out. Typically, the
bororne acid OH groups are protected as boronic acid esters derived from

al chohol s such as (+)-pinanediol; pinacol; 1,2- dicyclohexyl-ethanediol;

1, 2- et hanexiopl ; Z‘hatdﬂmebﬂﬂ@ﬂ%s’(@‘ﬂ%era};s&ldﬁg@ﬂ@’nﬂcﬁnﬁﬁleyea hereiPiefeaeding!

di i sopropyl tartrate; - but anedi ol ; diisopropyl ethanediol; (S,S,)- 5 6-

decanedi &F mote althLab@qcp'qggﬁy (ather @a@tq?g’n%mmbitors of the invention), one or more

(2R 3R) - ) 1,9l et hanol ;

et hanol ; Japéggéﬁsggtdgéﬁ% egl%oﬁfn%ﬁlgﬁ?gﬁg?ﬂl;aﬁ%ﬁ ?ﬁgﬁ?ﬂg%g%s will be

under st oametmycleﬂms egfmks) Idnetﬁbr DI mrhm)ratrtfcrtikiiy(aghmh,smb avinog: agahty fox teatitg) e

hydr oxy %éf“ﬁi such met hanol , %ﬁ%fi sters ha % he structure -B(OR)2
o PRSP tie iy sy e 3B B e BUR (oGS EGHON P OBLer OB THRES)

conpari sq entéifoptréatﬁ.gmu@s oft! GHaREE aé&fsflbﬁt&‘éhhh mlﬁ}ﬁfso&&éor%cﬁ@&%hé fth - B( OH) 2
in which the organic m)ley( g., -C(Mme)2 jis attached to both
oxygens. prmmsl]g aﬂn@“aﬂwjmttnwm@tsebmm@l gnwrpmroragem Pr sedingedtoimmuls ed

ner el ¢ @iyt e SR O8RS L L BRIGANLR A SLEGorL b gL pS T an

ani no aci'd or to YPURAESTT abl e
react i on&gdwﬂ‘oageaemﬁmmnmmmmmsems Gnam)mbne agsmdfdishremngtoeﬁﬁnmg gr oups
are dISC|O d in E W . Greene, ts, "Protectiv ups In Organic

Synt hesi é“ °W§'cﬂ1?FaW‘?ré§f“‘E°1§6ﬁ OIGIR OVBOR %gfgé%f)“ea TR her eby

i ncor por gk&dsa. by reference. N-prot ectl ng groups conprise acyl groups such as
fornyl, acetyl, propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl,

2- br onpaeet yl , trifluoroacetyl trichl oroacety], phthalyl

0- I L OPEABIY2CShtlry Srchl RLRRMN! Mo, REAENYLS 0L RLIBERE i

benzeneswwa@mpL arﬁfortrﬂbdlﬁnﬁ%ﬁ%ﬂl%%r w98 cbides lah &6y lower aulBiicdesfepstmi Nng gr oups
such as benzyl oxycarbonyl, p- chlor obenz?/I oxgcar bonyl

p- et hox adeEstherkpewn Bisahanisms.fas theigpraisallyd @abwﬁwsordzrs

I-

[0241) The term "treatment” is defined as the management and care of a patient for the
purpose of combating the disease, condition, or disorder and includes administering a
compound of the present invention to prevent the onset of the symptoms or complications,
or alleviating the symptoms or complications, or.eliminating the disease, condition, or

disorder.

10242} The term "beta cell degeneration” is intended fo mean loss of beta cell function,

beta cell dysfunction, and death of beta cells, such as necrosis or apoptosis of beta cells.
[0243] By “substantially pure” in relation to compounds of the invention such as, but

not limited to, those of formula VA and VB, it is meant that one isomer or the other,

including all enantiomers, diasterecisomers, solvates, hydrates, and pharmaceutically
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ni t robenzyl oxycar bonyl , p-bronobenzyl oxycarbonyl,

3, 4- di net hoxybenzyl oxycar bonyl, 3, 5-di net hoxybenzyl oxycar bonyl

2, 4- di met hoxybenzyl oxycar bonyl, 4- met hoxybenzyl oxycar bonyl
2-nitro-4, S-di net hoxybenzyl oxycarbonyl, 3,4,5- trinmethoxybenzyl oxycarbonyl,
1- ( p- bi phg@ybosioirdy met hyl et hoxycar bonyl, a, a-di et hy|PCT/US2004/037820

3, 5-di net hoxybenzyl oxycar bonyl, benzhydryl oxycar bonyl, t-butyl oxycarbonyl,

di i soprop ' s o \

A 01t 1 S SRR T e TR o S

2, 2, 2, - t r emhbdimesis huxigemeryoprgdentsph ag 2§ Lanbesight of dhe compoopdrenoxycar bonyl ,

fl uorenyl - 9- nmet hoxycar bonyl, cycl opentyl oxycarbonyl, adamantyl oxycarbonyl,
cycl ohexyl oxycar bonyl, phenylthi ocarbonyl and the |ike; alkyl groups such
as benzyl joi4q) phemys fBh PYbroniB @BA YrAeih P eioly? aditdd hB@inl ib#fito aRthigty ! Y 9roups
such as trinethylsilyl and the Iike. Preferred hl-protecting groups are
fornyl, ag@pleyedto @y brotesi thglbesnic aciddfunstioaality while praetigrisdunobomydthetbenzyl |

9-fl uoren t hyl. r | (Fm t - byt vl oxyear bonyl )._and

benzyl oxy?gnr%ﬁ%rh%%lpg(ééﬁ%e?g?é%%fmﬁa??d&% f’&ﬁ%@ﬁ’" &18 omﬂéaE%IgWPS 4%l one or
in conbi n@;dtwbd a6 Bo@hE adcil dsiefbﬁﬁﬁvﬁfﬁ‘or?la&hﬁﬁlﬂﬁhsmhai ea-pmﬂl ed‘f@l}(pihﬁl!r?ll;l&]gl‘— cyclic
portions, having from1-12 (the yse of 1-12 herein_ inplies each of 1, 2, 3,
4, 5, 6, ‘ﬂ}CYQPhQ}?I'itb?“eé‘?ién%E’tﬁf)ed@éi@%We@%%lpl%hbﬁpﬁaﬁﬁdﬁtﬁ“ linited to,

e.g. neth : isotoR @ Y , i ton.5 g1 sobut yl

Cert - but yi enAdisplopl) e, | SRRGARICE dMoppbahafedion TS5

4- met hy| péetaptdioln boBenplnyl-b,2 2 dnediolh(ARoFRypl#-dinsethiyoxyHel .4, #Htesraph@@l 71 The

comi nat i & PPk ey kel copriRbnlo el T thanen ) PP AT AR M ol
portions, bBande@oodiyahdstskifled iriBe a®laldohéis ﬁaﬁb@anl?fa@n@e Hy&ﬁﬂfi eloupSuyh such as

but not limted to, e.g. nethyl, ethyl, n-&qpy | sopropyl, n-butyl,
sec- but yl 2s mgtharalyform disstersihaying thestrpeitey B(OR): e Phich R is (e orZaaiaraelsiy but y! |

n- hexyl, 4- , t = r, ﬁ#}g] i ke.

[ 0248] Thgmﬁg%ggkggqg%%1E@P@E%QI%kgoo?éﬁghg%%€¥%§€?g%%xﬁe eﬁ%gﬁﬁ | i near or
branched botvaicrisestandwitinyB(ORD] mdehicytbk brgapio mtdietn $¢.g.h«0(Melp-Eddan-lis 4 car bon

at ons, suc S t not limted to, e.g. nmethyl, ethyl, n-propyl, isopropyl,
n- butyl , §g%°-%5%{)°33°,th?’§’§5[ﬁtyl, tert-butyl, and the like. [0249] The terns
"(C2.12)al kenyl" and "(C2_10)al kenyt", alone or in conbination, refers to.
a strai ghtoxs] br araégem "Nisafettin g@shph e MOpaitede"ab aidd Haaw fReerd toanasg- 12 or

2- 10 carbon . . ) X )
groups intended to protect the N-terminus of an amino acid or peptide or to protect an

amino group against undesirable reactions during synthetic procedures. Commonly used N-
protecting groups are disclosed in T.W. Greene, P. G. Wuts, "Protective Groups In Organic
Synthesis, 34 Ed." (John Wiley & Sons, New York (1999)), which is hereby incorporated
by reference. N-protecting groups comprise acyl groups such as formyl, acetyl, propionyl,

- pivaloyl, t-butylacetyl, 2-chloroacetyl, 2-bromoacetyl, triflucroacetyl, trichloroacetyl,
phthalyl, o-nitrophenoxyacetyl, a-chlorobutyryl, benzoyl, 4-chlorobenzoyl, 4-
bromobenzoyl, 4-nitrobenzoyl, and the like; sulfonyl groups such as benzenesulfonyl, p-
toluenesulfonyl and the like; carbamate forming groups such as benzyloxycarbonyl, p-
chlorobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, 2-
nitrobenzyloxycarbonyl, p-bromobenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl,
3,5-dimethoxybenzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl, 4-
methoxybenzyloxycarbonyl, 2-nitro-4,5-dimethoxybenzyloxycarbonyl, 3,4,5-
trimethoxybenzyloxycarbonyl, 1-(p-biphenylyl)-1-methylethoxycarbonyl, a,a-di methyl-
3,5-dimethoxybenzyloxycarbonyl, benzhydryloxycarbonyl, t-butyloxycarbonyl,

diisopropylmethoxycarbonyl, isopropyloxycarbonyl, ethoxycarbonyl, methoxycarbonyl,
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atons, respectively, and at |east one double bond, such as, but not limted

to, vinyl, 1- propenyl, allyl, isopropenyl, n-butenyl, n-pentenyl,
n- hexenyl, and the like. [02501 The ternms "(C2-12)al kynyi " and
"(C2.mal kynyl", alone or in conmbination, refers to an unsaturated

hydr ocar bavo etean4v29vavi ng from 2-12 or 2-10 carbon at onBCTARHMpEGUSNel y, and
at least one triple bond, such as but not limted to -C=CH, -C=C CH3,

- CH2CCH, CH2- d the lik 08 WO 2005/ 047297
PCTI uszoéwm%ﬂyl= %ﬁf{lﬁﬁéﬂ%@%ﬂﬁp&%@é@im and

"(C3-10) %@pﬁé}iokyc!arboh ﬁﬁé‘reﬁ,\g -OfREhEycHDbRY], @%bﬁéﬁ?ﬁfé c%i/tﬁalnylc hydr ocar bons
having from 3-12 10 carbon at ors, respectlve such™ as, but not

limted ta@am@ymwarbpwl,, cyglpbt)@tbwyarbowymh@rpélhtoyarbomsl@n@ﬁuwh allgdamant yl , and

g e G RN R 1 o L

car bon a@mm&smmﬁalylmthem& PrbfmrérBN ptraect ?%@@@ﬁi&‘@tﬂlyl , &yil,ohexenyl, and
the like, 10253] The term "cycl oa rs to a cycloal kyl" group

whi ch ha@e%’ﬁ]gPké’alﬁ&ﬂti@“tyl%ﬁtyla?}@%hhémyl QFD%YM orsnyinesthylpsycdngt ons. 102541
The t | kyl b [ " f

Lo st raf P g R AT 880 Ay BR e el Ul g 1 Lo 6 carbon atome.
connect GM@ N%ﬁgepnﬁﬁﬁﬁg%gg%l zbimr/?l ; qrogg&sl aaﬁibnfiﬁm?% ért(?’lﬁ'é%} }' m ted to

nmet hyl , , propy - bu But y ,
hexyl , afhdhnthsd clhmkeand[lﬂ@&ﬁ]:ludharcﬂleeortlmsglh@)lm ﬁmhdatl)(dtwdsé of bﬂéhsretno I i near

b h h h to 6. t
connect oty T %ﬁ%gwé;%ﬁk{ﬂ T BRI gt Fiods. A b SR T e 1o
t hyl (%S I b t - tyl
ngy?/ an ré%glhgletlh?ﬁgm & nlZP(i’%mThe term Seccu?péﬁbﬁyll gi?’g%t%’theﬂél?I;r}sf to
cyciic hydn@bﬂbwhwte&pb@tﬂamhﬁ@/@ me ylse%ta} Bweaﬁyb%s? énsiyireaylind c(=0) .

Exenplarxq IoaIkyI groups include but are not Ilimted to cycl opropyl,
cycl obut yI', cyclopentyl cycl ohexyl, and the like. [02571 The terns

(602t il Rt (R ke lkylﬁ'rﬂ?%%ﬁ*é@ chai ns.and may
i ncl ude cymbmanqwrdfersm:shnehmnbnglched)mams 26 may Bichde i:yfﬁxcqaarttms; haviogs,
{gsggtc'ﬁllo wggm%rgpﬁ&wlaloﬁg%ﬁ%cggé% sgcr‘,hozlf'ls ut In&(i ge tb,li!:tg ?nre Ot limted
- ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, n-pentyl, 2-methy]butyl,
3-methyibutyl, n-hexyl, 4-methylpentyl, neopentyl, 2,2-dimethylpropyl, and the like.

[0248] The term "(Cy4)alkyl", alone or in combination, refers to linear or branched
chains and may include cyclic portions, having from 1-4 carbon atoms, such as but not
limited to, e.g. methy!, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, and
the like.

[0249] The terms "(Cy.12)alkenyl” and "(Cy.10)alkenyl", alone or in combination, refers
to.a straight or branched, unsaturated hydrocarbon chain having from 2-12 or 2-10 carbon
atoms, respectively, and at least one double bond, such as, but not limited to, viuyl, 1-

propenyl, allyl, isopropenyl, n-butenyl, n-pentenyl, n-hexenyl, and the like.

[0250} The terms "(Cz.12)alkynyl" and "(Cz.10)alkynyl", alone or in combination, refers
to an unsaturated hydrocarbon chain having from 2-12 or 2-10 carbon atoms, respectively,
and at least one triple bond, such as but not limited to ~C=CH, -C=C-CHj, -CH,C=CH, -
CH,-CH,-C=CH, -CH(CH3)C=CH, and the like.
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pent oxy, hexoxy, and the |ike. Exanples of branched al koxy include but are
not limted to isoprpoxy, sec-butoxy, tert-butoxy, isopentoxy, isohexoxy,
and the |ike. Exanples of cyclic 109 WO 20051047297 PCTI US20041037820

al koxy include but are not Iimted to cycl opropyl oxy, cyclobutyl oxy,

cycl opentyl oxy, cycl ohexyloxy, and the like. [02581 The term "aryl oxy"
refers towarzoewor2ogr oup bonded to 0. [0259] The term "PATRERWPHIB2%| one or as
part of another group, refers to alkyl linked to a carbonyl group. 10260]
The term "al kyl ene” refers to al kyl groups which have single bonds for

attachnment at two_different carbon atons. [0261] The term "al kenyl ene”
refers tol@klenyl Th wups (Whizdyclrate” spd(CeidryaleslkyGreferstte anhenmeet at two

di fferent - 15, 1 A | ) rs.to alkynyl

ar oups. whi Ao RECu A Bl AEdea g oRL IR ofd Y BLGP Sons Tep Rkl Bfi T on
atons. [ 0B&3ibt Tneed ©f eyclopeodyl, cyabarng, ¢yelopemel yadistexylbaduythiy, an@thet ri cyclic
carbocycljc aromatic ring systens having 6 to 14 carbon atons in the ring
portion. @npl es of aryl groups include but are not linited to phenyl,
napht hyl , bi phenyl, anthracenyl, azulenyl, and the like. Aryl is also
intended to include the artiaIIY hydr ogenat ed derivatives of the

car bocycl {B52ky st Enssteim &{Gsda)engloblkenyd; refere to mtadigainfwapht inyte cytlidany! and t he

like. [02641 The term"heter )’ ,as,used rei ) includes heterocyclic
unsat ur at g&ﬁ?‘fa}rﬁbgon h%?/%lg3%%2%‘%‘;%%}%%“%?1?% H?e%r%léfhf;e e ?’%ﬁwsém@@ﬁ’ g'&%/ed from
ni t r ogen, nexingiesd tergclepdntdhyt, cycléheremi ead e kgt er oaryl groups include but are
not limted to furyl, thienyl, pyrrolyl, and the |I|ike. Heteroaryl is also

intended to include the partially hydrogenated derivatives of the

het er ocyclgxa3py St eAB R YORIANKS Lol elR tob“@fci&apﬂﬁ?gﬁgphﬁ&f&g ha@iYdle b

"heteroaryl™ 1ncludes but” are’not limted henyl~ 1 ndenyl,
napht hyl (or-atisgbhtehidt tw@ diftepdant earbon atdhydr oxyt et razol y], N hydroxytri azol yl
N- hydr oxyi m dazol yl, ant hracenyl (1-anthracenyl, 2-anthracenyl, 3-
ant hracenyl), thiophenyl (2-thienyl, 3-thienyl), furyl (2-furyl, 3-furyl),
indol yl', (0oad) azofkd termd<I'QCYNPaIR PRbi{ddaBE T Pl WUSRE Qi GabBRbbaricn oM aey Y1,
quinazolinyl,,fluorenﬁl xant henyl , isoi ndanyl, benzhydryl, acridinyl,
t hi azol y| 0 straight or branc ed chain hydrocarbon groups having I to 6 carbon atoms connected to

NC(=0). Exemplary alkyl groups include but are not limited to methyl, ethyl, propyl,

isopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl, and the like.

{0255] The term "(C;.g)alkylcarbonyl” refers to hinear or branched chain and cyclic
hydrocarbon groups having 1 to 6 carbon atoms connected to C(=0). Exemplary alkyl
groups include but are not limited to methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,
isobutyl, pentyl, hexyl, and the like.

[0256] The term {C;.g)cycloalkylcarbonyl refers to cyclic hydrocarbon groups having 3
to 8 carbon atoms connected to C(=0). Exemplary cycloalkyl groups include but are not
limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like.

[0257} The terms "(C;.j0)alkoxy”, "(C.g)alkoxy" and "(C.g)alkoxy", alone or in
.combination, refers to “O” connected to alkyl, having linear or branched chains and may
include cyclic portions, having from 1-10, 1-8 or 1-6 carbon atoms, respectively. Examples
of linear alkoxy groups include but are not limited to methoxy, ethoxy, propoxy, butoxy,
pentoxy, hexoxy, and the like. Examples of branched alkoxy include but are not limited to

isoprpoxy, sec-butoxy, tert-butoxy, isopentoxy, isohexoxy, and the like. Examples of cyclic
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pyrrolyl (2-pyrrolyl), pyrazolyl (3-pyrazonyl), imdazolyl (1-imdazolyl,
2-imdazolyl, 4- imdazoly], 5-imdazolyl), triazolyl (1,2,3-triazol-I-yl,
1,2,3-triazol-2-yl 1,2,3-triazol-4-yl, 1,2,4-triazol-3-yl), oxazolyl
(2-oxazolyl, 4-oxazolyl, 5-oxazolyl), thlazolyl (2-thiazolyl, 4- thiazolyl,
5-t hi azohyh deospyrédy! (2-pyridyl, 3-pyridyl, pyrldyP§ﬂU§9&FWWﬁPny
(2-pyrimdinyl, 4-pyrimdinyl, 5- pyrinidinyl 6-pyrimdinyl), pyrazinyl,
pyri dazi n}ilko{)anclﬁ&élblﬁ%ﬂmr’hmnéd torw;log@faymy ' anﬁmglbfi'??eﬂréwéﬁnt 1@ nol yl

(2-qui nol yl ui no qui nol yl,  5-qui nolyl, qui no qui nol ylI ,
qU|nonPWﬂd¥%§ ﬁ@g?mlli i soqui nol yl, 3-isoquinolyl, 4- |squ|nonI 5.
isoquinolyl 6-1isoqui nolyl., 7- |squ|nonI, 8-1isoqui nolyl), benzo[b]furanyl

(2- benzo[b]furanyl, 3-benzo[ bl furanyl, 4-benzo[b]furanyl,

5- benzo[ bJ288lany| The b &nglok P eferaoyh anyl ghapbohdeditiOanyl ) ,

2, 3-di hydr o- benzo[ b] furanyl (2-(2, 3-di hydro- benzo[ b] furanyl),
3-(2, 3-di hydro-benzo[ b]foranyl ), 4-(2,3-di hydro-benzo[ b] furanyl),

5- (2, 3-di ppdop- bengolhy b f

7202 3 di hodro. benzoJ[%}B] ?Fﬁ%y?%lo%eéﬁgso ‘t’%“%@g’é@%ﬁ‘;%f@s R nked to

( 2- benzo[ brarhiroberny! | 3- benzo[b]thlophenyl

4 benzo[b]thiophenyl,5-benzo[b|thiopheny|,6-benzo[b]tbiopheny|,7-benzo[b]thi
ophenyl ),

2, 3-di hyd [(]160]8 nz o feiih Oslkeae” ,réfars(t@alﬁylogrwﬁ rehi Yz e bigle Bosditeny| )

3- (2, 3-di hydr o- Z0 g]thlophen , 4-(2, 3-di hydro-benzo[ b] t hi ophenyl),
5-(2,3-di R entﬁéﬁ‘zﬂb‘{l PICHE GBRBRAANS.  6- (2, 3- di hydr o- benzo[ b] t hi ophenyl ),

7- (2, 3-di hydro- benzo[ b]thi ophenyl), indolyl (1-indolyl, 2-indolyl,
3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl), indazole

(1-i ndazol0261] 3- i Hokateoh Jalkenglenetimiaod tplalkebyl groigmovhith hage singlabohdslfor 7-

i ndazol yl enzi m dazo, 1-benzi m dazol yl, 2-benzi m dazolyl,
4-benziniQﬁ?ﬁ?@?ﬁmgwoggﬁ%ﬁﬁﬁﬁgg%ﬁ S 6_benzi ni dazol yl, 7-benzi m dazol yl

8- benzi m dazol yl ), benzoxazolyl (1- benzoxazolyl,

2- benzoxazol vl ), benzothlazolyl(l benzot hi azol yl , 2 benzot hi azol yl ,

benzot hi af¥63) | sTheelguey Telkynplens” w%rsaeﬁ%tlﬂ.w yhichhapesipge hﬁ’@fé‘l’fyl ),

carbazoly £t BagR! 3-carbazolyl, 4-carbazolyl),
5H—d|benz%&£h 5§£plne(%%??% %@%@ f]azepln 1-yl,

5H di benz[ b, f]azeplne 2-y1, 5H—d|benz[b fIazeplne 3 yl, 5H

(]j-i)bi 22 E:I Ib hi’d&géf pi nﬁ%lfbtgﬁ’} 5]%5‘}%@215 l{;] ; cfyLlac %R;yc ¢, or %c}chc carbocyclic aromatic

(10, 11- di huglsyptcaishdiing thdi Ip4 tdrBdeAbMEm thy'ting portion. Examples of aryl groups
10, 11- di hydr o- 5H—d|benz[b fl azepi ne- 2-

I
10, 11- di hingh@e Byt p;g,{@‘[]}ydftq Bheaph pangy |b1phenyl anthracenyl, azulenyl, and the like.

10, 11-di h
10, 11 di g B oS bindy AR AE irosensted depivafveg of the ghosyelic s | o
"aryl al ky ngstdmsamiudmg V.2 Aldctetrpitytirahaphthyh indasyl@ad thedfkeanot her group refer to

al kenyl and al kynyl groups as descri bed above having an aryl substituent.
11

[0264] The term "heteroaryl” as used herein includes heterocyclic unsaturated ring
systems containing one or more heteroatoms selected from nitrogen, oxygen and sulphur.
Examples of heteroaryl groups include but are not limited to furyl, thienyl, pyrrolyl, and the
like. Heteroaryl is also intended to include the partially hydrogenated derivatives of the

heterocyclic systems enumerated below.

[0265] Examples of "aryl" and "heteroaryl” inciudes but are not limited to phenyl,
biphenyl, indenyl, naphthyl (1-naphthyl, 2-naphthyl), N-hydroxytetrazolyl, N-
hydroxyiriazolyl, N-hydroxyimidazolyl, anthraceny] (1-anthracenyl, 2-anthracenyl, 3-
anthracenyl), thiophenyl (2-thienyl, 3-thienyl), furyl (2-furyl, 3-furyl) , indolyl, oxadiazolyl,
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WD 20051047297 PCT1US20041037820 [02671 The terns "hal ogen" and "hal o"
refers to chloro, fluoro, brono or iodo. 102683 The term "al kyl am no",
"arylam no", or "aryl al kyl am no" al one or as part of another group includes
any of the above alkyl, aryl or arylalkyl groups linked to a nitrogen atom
102691 Thaveedmosebsti tuted am no” as enpl oyed herei nPar/uA®IL37829 part of
anot her group refers to am no substituted with one or two substituents,

whi ch b ff t .k | | al k
ot ot onr y 10X B Skytoreay RO Sh ST PRI Ba Kyratily )
cycl oal kylpyréyr 2%%)51?%&01 atblp%ahmltyl) ﬂﬂM&Hz@P&Y@I' Kﬁahazoﬁh k@%ﬁi@éﬂ&l@h AQr

t hi oal kyl "~ These substituents m urther substituted with any of the

groups as ﬂ@@ﬁlcdﬂt 5-irgisezadyl), Itnazab&l(H diitiazphb-yh i Sbtriagpis2-it héﬁﬁsazww -yhe taken

L pyrrol i drrp RSy et SRR BLEA Sk A PO i ol

Z,hl anFr lpEdilhaz}mWI S-fhigaiolyd ipﬁidﬂ/(Zapﬁtd&I Bsﬂynﬂylp%-p?ﬁdiﬂj, Ipyﬂlmldmy]l- (2- pynmlldlngl -

P e T o e e e R

al kyl thi Op)at?@ézﬁryl tstﬂ)frﬂdh!ﬂﬁﬁfﬁhiﬁﬁi 10- qlnachﬁos%umbgf?ﬁ%ﬂéig 53{115551 1,3l Kyl t hi o”
"aryl thio aralKyl t hi r¥ art of ‘anot rouglncludes any

of the abqumolazl k?yclugmtéyla$ qullﬂoloft), latvqnlmt@rlcﬁupmqmmlkfbd -iswuinoddi 4-soquan@yh 5- [ 0271]

The term "ac art anot.h fers,t0 an organic

radi cal I%OH%Ba‘Y%*aC’%%{P[Y nyis OL]J‘% S-Loqine EQ iﬁ% liﬁps i ncl ude any of

t he groupbeddoftahad], Booeﬁzo[ﬁ}fﬁlﬁﬁ)ﬁyti—berﬁuwu%y@B%ﬂﬂj{b}fur&h}ﬁenoy |, aroyl,

ar al kanoyl ,  het er oar qy Ioheteroalkanoyl and the |ike.

| | k
o e T e R e BURRI . -GG eEEs BTG SRS oun T f o &
to a 3-, 4 ggﬁﬁzrargrl);’ 234 H&%ﬁgomgﬁaﬁﬁ §.8 z%rmﬂﬁrrs *b@ﬁﬂo?bg] ﬁgrir?urat ed ring

whi ch i ncI u eter at ons trogen, oxyge d/ or sul fur,
l'i nked t hise@ghdibydrabbooltafugamybr 6-62, }réﬂladmdienm[b]fmyl}a 7&6533@!19)@9 optionally

the |ink Cl b i ncl ud
1 To 4 sulbEibRee ek Bl gt Crasfbbonedls BRERIREMN L on, any
of the cmaieﬁﬂﬂbpm@%{ehyﬂ S-Tbbrh’t{é 1heophbigyfolis@Eo[bithidpkane ], 9aleld[bliaspHenyl),
het er oaryl or clo r oal ky 112 WD 211051047297 PCT] U82004/ 1) 37820
10273] The-xdbydrodgraoptttanhed Aﬁt(&gt@}hydrcabwe[b&tbw@bewr%(%,3 ddydtoher group

refers vssﬁz%ggth? ABY b BQRA0u ki RInaRA! 5 LAl hrough & carbon

atom or: heter
benzo[blthiophenyl), 6-(2,3-dihydro-benzo[blihiophenyl), 7-(2,3-dihydro-

benzo[bjthiophenyl), indolyl (1-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl,
7-indolyl), indazole (1-indazolyl, 3-indazolyl, 4-indazolyl, 5-indazolyl, 6-indazolyl, 7-
indazolyl), benzimidazolyl (1-benzimidazolyl, 2-benzimidazolyl, 4-benzimidazolyl, 5-
benzimidazoly), 6-benzimidazolyl, 7-benzimidazolyl, 8-benzirmdazolyl), benzoxazolyl (1-
benzoxazolyl, 2-benzoxazolyl), benzothiazolyl (1-benzothiazolyl, 2-benzothiazolyl, 4-
benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl, 7-benzothiazolyl), carbazolyl (1-
carbazolyl, 2-carbazolyl, 3-carbazolyl, 4-carbazolyl), SH-dibenz[b,fJazepine (SH-
dibenz[b,flazepin-1-yl, SH-dibenz[b,f]lazepine-2-yl, 5H-dibenzfb,f]azepine-3-yl, SH-
dibenz{b,f]azepine-4-yl, SH-dibenz[b, f]azepine-5-yl), 10,11-dihydro-5H-dibenz[b,f]azepine
(10,11-dihydro-SH-dibenzfb,flazepine-1-yl, 10,1 1-dihydro-SH-dibenz{b,flazepine-2-yl,
10,11-dihydro-5H-dibenz[b,flazepine-3-y1, 10,11-dihydro-5H-dibenz[b,flazepine-4-yl,
10,11-dihydro-5H-dibenz[b,f]azepine-5-yl), and the like,

[0266] The terms "arylalkenyl" and "arylalkyny!" alone or as part of another group
tefer to alkenyl and alkynyl groups as described above having an aryl substituent.

111



[0274] The term "beteroaryl al kyl" or "heteroaryl al keny]" al one or as part of
another group refers to a heteroaryl group as defined above |inked through
a Catomor heteroatom to a (CH2)r chain, al kylene or al kenyl ene as defined
above. 10275] The phrase "naturally occurring a-am no acid sidechain"” refers
to the nowe 10e3047¢%i dechai ns) attached to the a-ani no RGVBRAIHRRHNe

follow ng naturally occurring a-am no acids, glycine, alanine,

2-am nobutyric acid, valine, |eucine, isoleucine, tert-I|eucine, serine,

t hreoni ne, cystei ne, asparagi ne, aspartic acid, glutamne, glutamc acid,
phenyl al afi2fd,  hTba easidalogeny pnd hedet’ refeys to shiven, fishmnlogloyricte, | ysi ne,

nmet hi oni ne, and arginine. The side chains of these amno acids are well
known in the art. For exanple, the a-am no acid sidechain of alanine is

nmet hyl; t{o26s)i dechigd ismofaliphanybg |"@ds}laﬂﬁnd"§mbﬁﬂzlalkylmﬁﬂﬂ" Elbﬂe &i dogharn  of
tert-leu0| ne is tert-butyl. [0276] The term "pol yhal oal k refers to an

"al kyl " giRsdhist gwup drcistensivis abnre dkyl wyl Qfd’é?é‘a*b’]cﬁp@stl ‘;‘«ﬂtopﬂrl‘éﬁ@eabl y from
2 to 5, h%é@ substituents, such as F or C, preferably F, such as CF3CHZ,
CF3 or 2CH2. [02771 The term "pol yhal oal koxy" refers to an "al koxy" or
"al kyl oxy" group as defined above which includes from2 to 9, preferably

from2 t nal o substi.twent f er abl h
cracoo, WARY or “EReR RBG R P Al i RS B B oURE  y oyl o

refer to Fl‘bﬁp wferérw £nihb Elﬂ:%m(u%d@mh mﬁsbe tedubytitents; Ywhi ah KSR thS san@l of! S,
het er oary and/ or cycl ohet er oal in which two or nore carbons are

conmon  t odiiREnh gRc; aﬁnﬂl#gl ﬁ%g”éyia]&}’%hetefpﬁél hptﬁ@g%a@l"cfm@é@tem}kgls " Fused

:: 232 thaE C?%]?dﬁl@ ri n’gé'ag@ﬂ{lh We can be s%ﬁ%l@?ut eg W t% ;B(rzlhdged"

substi t ueﬂiiczallad; "ﬂlﬂzscsdbbtédembmagbe ﬁstherf&ubstﬂutadmrhth anpef thggmupaisk'syﬂ gutar al kyl ,

| k | | k | K l. | ,. imno,
2 do. ph oA ORHBERA R s Bl R st TaRER Mg Wit RN CORER AER 01 13 o
20051047 2&&0&%&%&%@3@ 26 1+ ﬁ}ﬂiﬂl’dﬁ?{ Qrp1?éﬂdjr€3ﬁf'y1| azefﬁﬁ&pﬁl-@morﬁlldﬂlﬂw ge, ester,

a heterocyclyl, an aromatic or t eroarona moi ety, trifluoronethyl,
cyano, or thigmorphaligyl, Ermerazigl, 4raliid-pipsrazinyl, Hearylalkyh] -Piwgragab 4 pt i on of t he

| nvent i on .S G Mgk Lty SEELERARYE P-piiBdinkR bl 2 dhy Wtbidhy LG fEATP! es.

Exanple 1
with alkyl, alkoxy, alkylthio, halo, trifluoromethyl or hydroxy.

[0270] The terms "alkylthio”, "arylthio" or "aralkylthio" alone or as part of another
group includes any of the above alkyl, aralkyl or aryl groups linked to a sulfur atom.

[0271] The term "acyl” by itself or part of another group refers to an organic radical
linked to a carbonyl group; examples of acyl groups inclnde any of the groups attached to a
carbonyl, such as alkanoyl, alkenoyl, aroyl, aralkanoyl, heteroaroyl, cycloalkanoyl,

cycloheteroalkanoyl, and the like.

[0272} The term "cycloheteroalkyl” alone or as part of another group refers to a 3-, 4-,
5-, 6- or 7-membered saturated or partially unsaturated ring which includes 1 to 2 hetero
atoms such as nitrogen, oxygen and/or sulfur, linked through a carbon atom or a heteroatom,
where possible, optionally via the linker (CH;), {(where g is 1, 2 or 3). The above groups
may include 1 to 4 substituents such as alkyl, halo, oxo, and the like. In addition, any of the
cycloheteroalkyl rings can be fused to a cycloalkyl, aryl, heteroary! or eycloheteroalkyl ring,.
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Synt hesi s of (2R) - boroPro- (1S, 2S, 3R, 5S) - pi nanedi ol ester, hydrochloride (2)
[02801 A flane dried round bottom flask equi pped with a magnetic stir bar
was charged with N-Boc-pyrrolidine (20 g, 117 mmol, | eq) and dry THE (60
m.) under a nitrogen atnosphere. The clear colorless solution was cooled to
-78' C and, VO 3¥RA42%h of s- BuLi (100 nL of a 1.4 M sol BETHR200403§29| ohexane,
140 mmol ) was added slowy over a 30 mnute period. The |ight orange

col ored on Sl at t, 3 hours f.ol | pwed b treatment with
B( OVe) 3 (%ﬁﬁm F5 Yoy ci’clg‘?‘ftt%r?a“\?eﬁ K" flon® ot Sypatt of futler oup et © 1 and 1 he
cl ear col@tbkasrositliuirowps as Hefleyl abavertintted hrddgh aldm®on ARACHH Hagerdlitda td he

reacti on was. guenched with a small anount of water (-2 nL), allowed to warm
to room t(%rfll"?éli‘] extracted into 2 N NaOH (250 nL) and backwashed with
additional EtQAc (150 nmL). The aqueous phase was acidified to pH 3 by the
addition of 2 N HC and then extracted with EtQAc (3 x 120 nL). The organic
extracts [#&T4 confhicteth GngranlgdkyldoeihenaasOdkenyd almamparaOMOﬁwr produce

the free boroncaC|d 22 08 Ky, ite,solid in 88%
el o iRy Pager iy e B PeirReo Rl pEiaR P AS R L8 Brastn [

tert - but vib afEHRY thail€ kit§Tené 3Bk diklenaidatintdhate@ast ant stirring (+)-pi nanedi ol
(17.5 g, 103 nmol) was added at roomtenperature. After 18 hr the ether was

renmoved and the (+)-pinanediol boronic ester was purified by colum

chr omat ogpafy (Siyfe pﬁ@aggﬂ)eﬂamﬁi focg@mg«a%ﬁh%a sxh&hgin“ efBs G @51?101%{;%'3 ck oil

(26.84 g, 76,8 Mo 0.6 using a 2:1 exane acetate
el uant, (nﬁdrélams)salabhedltathem amigh oarbBMA the ﬁ;illnyﬂnglmtmalbd ocolirring g- ammo prot ecting

group was hi.eved . h ssolving th n t her oling to 0OCin an
e o Pt h R MRS sttt o i i1 tine, Jeleith Yeaubie o IRl s R

sol uti on thebnihé) cfteidt,Sparddites hspdrtitQUids glataming, glupindic bailphkaylaldei€! oped in the
flask and the ether and excess HCl. were renoved in vacuo to afford the

racem ¢ HEftiddg tyriephan,fiosisesendslyens.dysing, methiqing, anterEamead P fidss ¢ he
desi 1 ed I SGREEI 4B S LAMRIwBY kb S50 B ROl SAL Lot i el amoun

of di chl or onret 50 entl e heating to facilitate a homogenous
sol ution a‘ictﬂch@weﬁalhlyn&:mmathnlsdhrsmé@hmn|0ﬁghefna1al@m£131bml2®85th©m¢@wm

PCTI USZOOA%?_P 820 orltl_F)s go yield a fluffy white precipitate that was

col | ected SEOGH T PEY 4t i on, dried and then dissolved in nininal
2-propanol (-200 nmL) with gentle heating until honbgenous. The al coholic
solution was stirred over night and the resulting V\/m te reci pitate was

col | ect ec[ BIBl vackheisrm Trobvheipglkylareters de #y alled ngparay defingl ghove Whichg whit e
SO' ' d gas%: (ﬁ%ﬁlmﬁ%ﬁ ’pﬁe%é'éﬁlerWoﬁJ ?)05 hﬁo%tn‘tﬁ% MEK as 19810?8] ﬁ-eﬁeraﬁy f d, J=28.0

i such as CFsCH,, CF3 or CF,CF,CH,.

[0277] The term "polyhaloalkoxy" refers to an "alkoxy” or "alkyloxy" group as defined
above which includes from 2 to 9, preferably from 2 to 5, halo substituents, such as F or Cl,
preferably F, such as CF;CH,0, CF30 or CF;CF,CH;0.

[0278] The terms “polycyclic” and “polycycle” refer to two or more rings (e.g.,
cycloalkyls, cycloalkenyls, aryls, heteroaryls and/or cycloheteroalkyls) in which two or
more carbons are common to two adjoining rings, e.g., the rings are “fused rings.” Fused
rings that are joined through nonadjacent atoms, are also known as “bridged” rings. Each of
the rings of the polycycle can be substituted with such substituents as described above, as
for example, halogen, alkyl, aralkyl, alkenyl, alkynyl, cycloalkyl, hydroxyl, amino, nitro,
sulfhydryl, imino, amido, phosphonate, phosphinate, carbonyl, carboxyl, silyl, ether,
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1.96 (m 2H), 1.78 (m 3 H, 1.62 (m 2H), 1.21 (s, 3H), 1.05 (m 5H), 0.84
(d, J=12 Hz, 2H), 0.71 (s, 211), 0.62 (s, 311). Exanple 2 Synthesis O
Series A Conpounds: (2R)-1-(2-Cyclopentvlam no-acetyl)-boroPro-OT Step 1:
(2R) - 1- (2-Chl oroacetyl)-boroPro-(1S, 2S, 3R 5S)-pi nanedi ol ester (3A). [0281]
To a sol uwioanosak727 (36.7 g, 129.3 mmol) dissol ved i n QCIERISEFER00 n)
cooled to OC was added chl oroacetyl chloride (12.34 nL, 155,2 nmmol) under a
bl anket ofiiy e sl llictone 318k erﬁ,rﬂ " HRRRGL A dTh B{IRE BORLLDGofridde 4 M 182
mol ) to gi've an a ear t orangg olution that was hed to room
tenp. Af tm1et30tnrﬁumoneﬁly!,l¢ea®obnjh¢ bhe was cool ed again to 0C and 200 m. of a
0.2 N solution of HCI was added and the organic |ayers separated, dried and
concentrated to give a dark red oil that was a single spot by TLC (2:1
hex/ Et CAc, Rr= 0.22, nmade visual vixaAffpiangl/ or PVA stain) and was used in
the next step without further purification. IH NW (400 MHz, CDCl 3) 50.80
(S 3 H, 0[031 7995 (@fdﬁh@pdetaﬂjeda&cﬁﬁtmr?bﬂ'fhe mqterﬁl%nﬁs;givé)n"&rithgef&% %'tcgﬁﬁe(m 411),
.98-2.1 35 (m 1 2-3.16 (in,
| H, 3.4% @vlesngmdnmtmg)exampleg 3 63 (m | H), 197-4.05 (q, 2 H), 4.30-4. 32
(d, 1 H. Step 2:
(2R) - 1- (2- Cycl opentyl am no-acetyl)-boroPro- (1S, 2S, 3R, 5S) - pi nanedi ol ester
(3B). [02821 Corrpound 3A was di ssolRsaghpleidry THE (--150 nl) followed by
addi tion of dto OC before addrtron of
cycl opent yl ar? R.S qgd lgride &)t hen al | owed

to warmtgQ.roomte er u e d d overnr ht TLC |nd| cated all
starting [ﬁﬁqogrl alt %@ % ‘?fL‘G Hleéar?gﬁﬁlf}?%ﬁdvv& ?WPWF‘%EP&’WW&@h acelite
and sili Cc%ar%e&imﬂ/i@ﬁheéi 61&&{%/?@17'&@42 GaPPTk)sPRd) saRegntrated to

yield a sticky, ght or ange so . The red sticky solid was di ssolved in
CH2Cl 2 (1rBtoog¢n)atm@p peldhe chpgr eodetless siutoh VRs2opled @0@8 flandarsdlutibe ool uti on was

the. br ec il L of LT MR T mehdd Gr s Hed Gyl i 57 ¢ °"°
o st e i o et it (1,2
3/53 corrcet’f%tfe&%?@?a’ﬁb%sgﬁ%{ iﬁ@aﬁr 35(f‘?i‘8’°§rae}\‘77‘8 thﬂé&?&#é%ﬁr VMR ondi t i ons
to obtai nua 1RegQR 16N s&huéﬁr&v@lywanaed #0°C. UPR rbadhtly (AC, 40 FaciGvayver al |

yield of 3B (35.09 g, 93.8 1) of 73%yield. Rr= 0.45 {10% MeOH i n
guenched with a small amount of water (~2 mL), allowed to warm to room temp then

exftracted into 2 N NaOH (250 mL) and backwashed with additional EtOAc (150 mL). The
aqueous phase was acidified to pH 3 by the addition of 2 N HCI and then extracted with
EtOAc (3 x 120 mL). The organic extracts were combined and dried over N2,S0O, and

concentrated to produce the free boronic acid (22.08 g, 103 mmol) as a sticky white solid in
88% yield. Without further purification the boronic acid was dissolved in tert-butyl methyl
ether (150 mL) and with constant stirring (+)-pinanediol (17.5 g, 103 mmol} was added at
room temperature. After 18 hr the ether was removed and the (+)-pinanediol boronic ester
was purified by column chromatography (silica gel, 1:3 hexanes/EtOAc) to give a clear
thick oil (26.84 g, 76.8 mmol, 76% yield, Ry= 0.6 using a 2:1 hexane/ethyl acetate eluant,
made visual via I and/or PMA stain). Removal of the Boc protecting group was achieved
by dissolving the 0il in dry ether, cooling to 0°C in an ice bath and with constant stirring dry
HCl {(g) was bubbled into the solution for 10 minutes. After 2 hours a white precipitate
developed in the flask and the ether and excess HC] were removed in vacuo to afford the
racemic HCI salt as a white solid. Crystallization and isolation of the desired isomer was
performed by dissolving the HCl salt in a minimal amount of dichloromethane (250 mL)

with gentle heating to facilitate a homogenous solution followed by continuous stirring for 8
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CHzCl 2)."H NWR (400 MHz, CDCi3) 6 4.18 (d, 1H), 3.95 (d, J= 16 Hz, 1H), 3.6
(d, J= 16 Hz, in), 3.46 (m 3H), 2.74 (m 1H), 2.36 (m IH, 2.16 (m 2H),
2.04 (m 4H), 1.90 (s, 1H), 1.74 (m 6H), 1.61 (s, 1H, 1.46 (m 2H), 1.34
(s, 3H), 1.30 (s, 311), 0.88 (s, 3H). Step 3:

(2R) - 1- ( 2WOyb3PEr y| am no- acet yl ) - boroPro- OH (4) [ 028%I/0B¥IH/8BRUt i on of 3B
(40.59 g, 108.5 nmmol) in H20 (200 nL, adjusted to pH 2 by addition of 2 N
HCl ) was 109.5

nol ) anfcli&?ﬂ%q’%?%%ggr%ﬂgggﬁ%lt%mgbsﬁgﬁ?%lggﬁ gpgg%gg&ﬁﬂngq!ﬁ]éaﬁexane | ayer was
per i odi ctikh ghsscvémduamlmmal 2-empamﬂc}~MOMﬂJ)fW1ﬁsgﬁnﬁehmﬂmg@nmh hoesogenoes. Ehe24- hour

on oxchARGE Ty R0 BTy SaF Al U o NPT ErPURE Fes PHESR 1 o was

neut r al . vdekiihi fiiRatitin tabfo RMES O RerRATIP ?mr@mash»dﬁt@wmeo(@%w &{amf okd,owed by
I yophilizatiqn of the appropriate fractions vyielded 23.91 g, 99.6 mol)

as a whi flélddrﬂsme{ﬂ(ﬁ% DQD) h4.28 6RY~\8.@Ha, 11‘1)‘@/965(&1,13 )3 NVRL, 130 MHz,

D20) 8 3 (m 42+ 1) 28 (m IH),
2. 95 (i nlob b2y P80 el 2 i Gyt Y om0 b (it 1 2 225
( MrH H2OXH), OBX dsine, B6Swramesi s of

1- (2-Cycl oproavl am no-acetyl )-ayrrolidine-(2R)-boronic acid. (A2): [02841
The title conpound was prepared accordl n% to the procedure of Exanple 2
using appropriate starting materi al-%3mplg

NI\/R(1)20) 6 4.08 (dd J =12 H, 2

I 16
(M—I+ H20) Exanpl e 4 Synt he5| s of ' ‘
1-12-( 3- Hydr ox - adamant an- 1 - vl am no) - acetyl | - pyrrolidi ne-(2R)-boronic acid

(A3): [09%Bl: L )H% ChlarepgsbilboragEo-phSehh: %ﬁ%’@é?ﬂl‘ﬂgsﬁb@ﬂe procedure of
Exa Ie sin | @t I {99 mRhGTds in 3.94 (d, J=
rm k@ 28}31 %@Q%I%ﬁgnﬁzit%év% i2:%)05/ 04ﬁ %%elg‘sédr/ dé il%g%(g))zoﬁ) 3. 40 Em
1H) 3. Ogaoqenﬂ;to DF@ wagadded ¢ldoroa¢dryl chiogide (1)2,343H> 153, 293m(>}}pn¢dﬂ)a blabkgnf(in, 7H),

éyztl h(eg} 6%301[ is ("éf%%ﬁ’eyn rf"*’ﬁ@?‘ rnéﬁl}{?&& ec@r2 5‘?921%2 EW“ enag%&)]gl §0r50ni C
aci d (6) clearHg@pordngeNoReion ﬁrap\hwirl?fedtc( B thp Oﬂ&%lﬁn&& @Bs@ﬁhorpl nanedi ol
ester ( 5\)>vas cooled again to 0°C and 200 mI, of a 0.2 N solution of HCl was added and the organic

layers separated, dried and concentrated to give a dark red oil that was a single spot by TLC

(2:1 hex/EtQAc, Ry= 0.22, made visual via I; and/or PMA stain) and was used in the next

step without further purification. "H NMR (400 MHz, CDCly) §0.80 (s, 3 H), 1.25 {m, 1 H),

1.26 (s, 3 H), 1.42 (s, 3H), 1.75-1.96 (m, 4 H), 1.98-2.10 {(m, 3 H), 2.12-2.20 (m, 1 H), 2.29-

2.35 (m, 1 H), 3.12-3.16 (m, 1 H), 3.47-3.53 (m, 1 H), 3.58-3.63 (m, 1 H), 3.97-4.05 (g, 2

H), 4.30-4.32 (d, 1 H).

Step 2: (2R)-1-(2-Cyclopentylamino-acetyl)-boroPro-(15,28,3R,55)-pinanediol ester
(3B).

{0282] Compound 3A was dissolved in dry THF (~150 mL) followed by addition of
K,CO;5 (35 g) and cooled to 0°C before addition of cyclopentylamine (21.93 g, 258 mmol).
The reaction mixture was then allowed to warm to room temperature and stirred overnight.
TLC indicated all starting material was consumed. The mixture was filtered through a celite
and silica pad, washed with 5% MeOH in CH,Cl; (200 mL) and concentrated to yield a
sticky, light orange solid. The red sticky solid was dissolved in CH,Cl, (150 mL}) followed
by addition of Et;0 (~200 mL) and the solution was stirred overnight. The resulting milky
white solution was then filtered and the precipitate was washed with cold EtOAc (2 % 60
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[ 02861 To an ice-cooled (0C) solution of N Boc-5-phenyl-Pro-OH (0.84 mmol)
in dry CH2Cl2 was added EDAC (174 ng, 0.91 mmol) and HOBt (105 ng, 0.775
mmol ). The reaction was stirred at 0OC for 15-minutes and then 2 (200 ng,
0.7 mol ) and N-nethyl norphiline (0.25 nL, 2.1 mmol) was added and the
reacti on WH32HFB4RY warmed to room tenperature and t hBCFESWI4/@A82ont i nued
for 8 hours. The coupling reaction was then quenched with the addition

o) ari L yEea e SRR ARk F o P b s R g (70

chr omat oggolipPhe(dailt ded anogedt Jigedrullieale wias bonaergradiand sulgéctdd (O previbiexanes,
30-50% to afford. 5 (320 ny,. 0,62 nmol, 88%})&@5 an_off-white solid. Step 2:
1- ( 5R- Pheffiysaiizationicanditionsdo ealeiiprondsyen fi 3B td & 2Ry rueeldbir @ aci d (6)
[02871 A”cdn%‘n&lcb%x%ﬁy%@wﬁjﬂ)és% 9&@%&%%9@%@@&%% r(ﬂwﬁfeki# o vas

saturated wth dry HC (g) and allowed to stir”for hou
t hen conc€HiClat HHNYRI 600 MEe, (iDECE )5 418 tﬁ, dHy 39Si (kb= MHzeHipBIG({d,thaﬂﬁ was

(0 1) "o TERohot (monrdb i 56336 iy o bss Rt 24l i 15 @%a‘;‘i“ﬂ exane

m xture weg), $ghest) 1 PNQUShH VI 461 2H§X1amslm)eu 3045 3RG0. 8 s call y renoved
and replaced with fréesh héxane 6 tinmes over a 24-hour peri od. The aqueous
| ayer was separated and applied to a Dowex 50-X2-100 i on exchange col um

(H} f or m) SgRd: éml-b@-Cmpneumlae}mqmemD -PoroPEr-QH Dvas neutral . Elution was
cont | N 2THPOUS AT SRS lfof) Tn MAL20RNAL LAR-RRR pRY At ©

fractlons vvere | yophilized to afford the frée boronic acid (76 ng, 0.26
mol ) as bnadditonpi & 0 Hvhi was aémmxa@mmu anddieny bprong 4@(1557 & 3.65 (m

111 3..04 11).. 2.20
1113 gog(%n"m‘éﬁ%ﬂ t}h‘?bégh{% “"I‘m‘e wis %?e@m‘g‘ﬂ%ﬂy ﬁﬂ/E ﬁ?%é% laﬁ? "?'*’571 (|\/ngm H20) .
sz.m;?@f. praT fg?ﬁ?nw) D e B LoTant The

titl epconﬁwﬁwzﬁwﬁ“ﬁwg At yaasl,emhafl 58 Phgé &2&@8&&@%%%1%@ usi ng
appropri aﬁcﬁxﬁ(fﬁlﬁretlﬁt&gwﬁﬁh@fek ahs the éTh‘N:JBai £, ﬁluﬁoﬁ’ Mﬂaguébm amﬁloﬁl%m( m |IH,
3.34 (m ( 1) 16 (m 111), 87 (m 3H),

1. 56 ( m HWOXMHZ(\E%)) fOvazed l’zsdgommm}aim of the @mmﬂaée @aﬁym Yieldecs4 (.91
1-(2, 3- D Dyl 1354 DRk E RSl BAMha oBY) iQl! FrP& <5 B nRek Pt Guds! d
D,;0) 5 3.88 (dd, J = 8.0 Hz, 2H), 3.54 (m, 1H), 3.42 (m, LH), 3.28 (m, 1H), 2.96 (m, 1H),

1.96 {m, 4H), 1.85 (m, 2H), 1.63 (m, 7H); MS (ESI) m/z 223 (M+H-H,0)".

Example 3

Svynthesis of 1-(2-Cyclopropylaming-acetyl)-pvrrolidine-(2R)-boronic acid. (A2):

[0284] The title compound was prepared according to the procedure of Example 2
using appropriate starting materials. "H NMR (D,0) 8 4.08 (dd, J = 12 Hz, 2 H), 3.54 (m,
1H), 3.38 (m, 1H), 3.07 (m, 1H), 2.26 (m, 1H), 2.09 (m, 2H), 1.94 (m, 1H), 1.71 (m, 1H),
0.88 (s, 4H); MS (ESI) m/z 195.13 (MH™-H,;0).

Example 4

Synthesis of 1-[2-(3-Hvdroxv-adamantan-1-ylamino)-acetyli-
pyrrolidine-(2R)-boronic acid (A3):

[0285] The title compound was prepared according to the procedure of Example 2
using appropriate starting materials. 'H NMR (D;0) & 3.94 (4, J = 8 Hz, 2H), 3.54 (m, 1H),
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B3 [0289] The title conpound was prepared according to the procedure of
Exanple 5 wusing appropriate starting materials. 'H NVR (D20) S 4.54
3.73 (m 1H), 3.58 (m 1H), 3.34 (m 1H), 2.48 (m 1H), 2.37
2.06 ((m 3H, 1.83 (m 3H, 1.58 (m 4H, 1,32 (m 4H); M (ESI) n
( MHO- 1120W0 0898 9 Synt hesi s of PendGodiiStsho

1-f4S- Phenyl - pvrrol i di ne-2S-car bonyl ] -pvrrolidine-(2R)-boronic acid

111),

[0290] Th&46 {th) BIcBOP ounas! [, RHR2E0Y (8 GHY,di.930(ni, QHY, Ne8 PiHg T Ur Bl

5 using

2H),

3.06 (m 1H), 2.53 (m 2H), 2.08 (m 2H) 1.77 (m 1H), 1.64 (m LH
(ESI) mz 271 (MHO H20 . 118 WD 20051047297 PCT/ US2004/ 037820 Exanp
Synt hesi s of Example 5

(2R)-1-{2-[(3S)-Pyrrolidin-3-ylam nol -acetyl }-pyrrolidine-2-boronic acid

(8)
H3O ,

NH2

nifesit\oiBl -(SR-Bh émyl-pyifoliding-28-carbo olidilre-[2R)-HdrioiHo acid b

Hexanes OH 01$ N OH NH HN 8

Step I: N-Boc-5-phenylPro-(2R)-boroPro-(15,25,3R,55)-pinanediol ester (5):

[0286] To an ice-cooled (0°C) solution of N-Boc-5-phenyl-Pro-OH (0.84 mmol) in dry
CH;Cl; was added EDAC (174 mg, 0.91 mmol) and HOBt (105 mg, 0.775 mmol). The
reaction was stirred at 0°C for 15-minutes and then 2 (200 mg, 0.7 mmol) and N-methyl
morphiline (0.25 mL, 2.1 mmol} was added and the reaction was slowly warmed to room
temperature and the reaction continued for 8 hours. The coupling reaction was then
quenched with the addition of NaHCO; (10 mL), extracted into EtOAc (2 x 15 mL), washed
with brine (15 mL), dried over Na;SOy, concentrated and further purified via column
chromatography (silica gel, eluted with a gradient of EtOAc in hexanes, 30-50%) to afford 5
(320 mg, 0.62 mmol, 88%) as an off-white solid.

Step 2: 1-(5R-Phenyl-pyrrolidine-2S-carbonyl}-pyrrelidine-(2R)-boronic acid (6):

[0287] An ice-cooled solution of 5 (320 mg, 0.62 mmol) in dry ether was saturated
with dry HCI (g) and allowed to stir for 1-hour. The solution was then concentrated under
vacuum to afford a sticky white solid that was taken up in H,O (10 mL, adjusted to pH 2 by
addition of 2 N HCl) and hexane (10 mL) and phenyl boronic acid (74 mg, 0.62 mmol) and
the bi-phasic mixture was stirred vigorously. The hexane layer was periodically removed
and replaced with fresh hexane 6 times over a 24-hour period. The aqueous layer was
separated and applied to a Dowex 50-X2-100 ion exchange columm (H' form) and eluted
with water until the eluate was neutral. Elution was continued with aqueous ammonium
hydroxide (2 wt%) and the appropriate fractions were lyophilized to afford the free horonic
acid B1 (76 mg, 0.26 mmol) as an amorphous white solid. 'H NMR (D,0) & 7.46 (m, SH),
3.65 (m, 1H0), 3.44 (m, 1H), 3.04 (m, 1H), 2.54 (m, 1H), 2.38 (m, 2H), 2.20 (m, 11}, 2.06
(m, 2H), 1.86 (m, 1H), 1.66 (m, LH); MS (ESI) m/z 271 (MH'-H,0).
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Step 1: (2R)-1-{2-f(3S)-1-tert-Butoxycarbonyl-pyrrolidin-3-ylamnol -acetyl}-
pyrrolidine 2-boronic acid (1S, 2S, 3R, 5S)-pi nanedi ol ester (7) (02911 The
protocol described above for the synthesis of 3B was foll owed enpl oyi ng
(3S)-3-am no-pyrrolidine-l-carboxylic acid tert-butyl ester in place of

cycl opentybanismer2907 Conpound 7 was obtai ned as an oi| . PCT/US2004/037820
(2R)-1-{2-[(3S)-Pyrrolidin-3-ylam nol -acetyl }-pyrrolidine-2-boronic acid (8)
[02921 The protocol described aboveEkshplelse deprotection of the pinanedi ol
boronic ester 3B (Exanple 2, Step 3) was appli ed to 7. Conpound 8 was

obt ai ned as asvhihkess §01-| i ; 6 4.12 (m
3H), 3.76 (m . .55 (m 1H),
2-28 (m  {fodss) 2. Oﬁhe(tMco%hﬁpouﬂd \Zés aréﬂ"&ccorﬁﬁ 1 o f&'edurla Bf% lé’)i 241 (M
(27), 224 (100), 209 (73), 155 ( ) 119 WO 005I 47297 PCT[ US20041037820
Exanpl e 145113/@@1'1:&@51@ stjtrtmg materials. "H NMR (D;0) 5 4.07 (i, IH) 3.61 (m, 1H), 3.34 (m,

(2R) - 1- 125 i rr i di he: nlc aci d
Neo O N 520 2 D 2 B e o) 2 S EH@%“}% ‘%ﬁéﬁ%@) ) miggon,
Hexanes  @b¢ (MI.HNb. HN 10 Step 1:

(2R)-1-(2-((3R)-1-tert-But oxycarbonyl - pyrrolidin-3-ylam no] -acetyl] -
pyrrolidine 2-boronic acid (1S, 2S, 3R 5S)-pi nanedi ol ester (9). [0293] The
protocol described above for the syﬁ?%ﬁ?@ of 3B was foll owed enpl oyi ng

Synthesis of 1-(2.3-Dihydro-1H-indole-28-carbonyl}-pyrrolidine-(2R)-boronic acid
(B3):

[0289] The title compound was prepared according to the procedure of Example 5
using appropriate starting materials. "H NMR (DZO) 8 4.54 (m, 1H), 3.73 (m, 1H), 3.58 (m,
1H), 3.34 (m, 1H), 2.48 (m, 1H), 2.37 (m, 1H), 2.06 (m, 3H), 1.83 (m, 3H), 1.58 (m, 4H),
1.32 (m, 4H); MS (ESI) m/z 249 (MH"-H;Q).

Example 9

Synthesis of 1-(4S-Phenyl-pyrrolidine-2S-carbonyh)-pvrrolidine-(2R)-boronic acid
(B4):
{0290} The title compound was prepared according to the procedure of Example 5
using appropriate starting materials. 'H NMR (D,0) 8 7.34 (d, ] = 13 Hz, 2H), 7.27 (m,
3H), 4.79 (m, 1H), 3.83 (m, 1H),3.59 (m, 1H), 3.34 (m, 2H), 3.06 (m, 1H), 2.53 (m, 2H),
2.08 (m, 2H) 1.77 (m, 1H), 1.64 (m, 1H); MS (EST) m/z 271 (MH"-H,0).

118



(3R)-3-am no-pyrrolidine-l-carboxylic acid tert-butyl ester in place of

cycl opentyl am ne. Conpound 9 was obtained as an oil. MS mz (rel intensity)
476 (M + 1)+ (100), 376 (74), 239 (38), 224 (67), 155 (55). Step 2:
(2R)-1-{2-[(3R) -Pyrrolidin-3-ylam no] -acetyl)-pyrrolidine-2-boronic acid
(10) 1[02941 The folq ot ocol described above for the deprotection of the

pi nanedi ol WB3PBAF 7 ester 3B (Exanple 2, Step 3) was apSTilsPO#3780 Conpound
10 was obtained as a white solid. 10-TFA salt. 'H NMR (500 MHz, CD3CD) S
4.13 (m 1H), 4.08 (bs, 2H), 3.76 @@dmpk @ 13.0, 8.0 Hz, 1H), 355(m 3H),
341(m213)327(m1|—|),253mf,226m1|—|) 2.10 (m 2H),1.99

(m 111), 1 i (25),
180 (29). Sfufie 70 RPN il R s bR ?6‘%%%“&%%‘3@6

Synt hesi s of Seri es B Conpounds: (8)

f2R)-1-1(2S)-Azeti di ne-2-carbonyl|-boroPro-OH Step 1:

(2R)-1-[(2S) - 1-t ent - But oxycar bonyl - afifé’tl di ne- 2- car bonyl j - bor oPr o-

(1S, 2S, 3R, 5S) - pi nanedi ol ester ( 102951 To a sol uté é Oali

of (2S) - azeti dj-he-1, 2-@Ii car boxyl i id1-tert-butyl e

( W9/ 0.8
mml) in CHZC{?&. %added t (105 ng, 0.8 l/%afaf‘ 174 ny,

0.9 mol) Thﬁ reélc ol ution 8%s then cool e in anmice bath for

10 min fol Pt i al gﬁgb I{{ﬂﬁ of 2 ( rrd"'“O?rmpI) and NW

(0.25 ni, 21m5:bl) The reacti tion vvasN | owed to warmup to room

tenperature and stirred overnight. The react Beh mixtu |Iuted W th
n‘ngP Naﬁ

additional CH2ClI2 (5 nL), washed with NaHCO3 (2 x 10 2\ aqueous HCl
(5 nmL)-and brine (10 m.). The organic |ayer was dried €51 and
evapor at ed under reduced pressure. The resulting oily residue was purified
by columm chromat ography (silica gel, solvent el uent iepy from1l: 4

Et CAc/ hexane to 1:2 EtQAc/bexane) to afford 11 as a c ®1 scous oil. Step
2: (2R)-1-[(2S)-Azetidine-2-carbonyl]-boroPro-CH (12) 1 96 btA sol ution of
conmpound 11 in 4N HCl in dioxane was stirred at room tengerature for 4 h.
The sol vent was renoved under vacuum and the res {.RGHr esi due was

submtted to the pinanediol ester deprotection ocol dgescribed above for
the preparation of boronic acid 4. Conmpound 12 was obtained as a white

sol i d. 12TFA saptl: 2 RVR{£-509)- 1Mriit-,Bdﬁ@kaﬁoﬁy%ﬁbliﬂm—@@lamﬁw]—hc&t_ﬂ}- 1H), 3.90
(m 111), 3.42°(m 111), 818 (m |18) 2 69
p —

2-boronic acid (15,25,3R,55)-pinanediol ester (7)

[0291] The protocol described above for the synthesis of 3B was followed employing
(35)-3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester in place of cyclopentylamine.

Comipound 7 was obtained as an oil.

(2R)-1-{2-{(38)-Pyrrolidin-3-ylaminol-acetyl}-pyrrolidine-2-boronic acid (8)

[0292] The protocol described above for the deprotection of the pinanediol boronic
ester 3B (Example 2, Step 3) was applied to 7. Compound 8 was obtained as a white solid.
8 TFA salt. "H-NMR (500 MHz, CD-0D) & 4.12 (m, 3H), 3.76 (m, 1H), 3.54 (m, 3H), 3.41
(m, 2H), 3.26 (m, 1H), 2.55 (m, 1H), 2.28 (m, 1H), 2.05 (m, 3H), 1.74 (m, 111). MS m/z (rel
intensity) 241 (M) (27), 224 (100), 209 (73), 155 (47).
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(in, IH, 2.79 (m 1H, 2.55 (m 1H), 1.92 (m 31-1), 1.63 (m 1H. MSmz
(rel intensity) 199 (wm+ 1)' (7), 181 (M17) (100), 152 (53). Exanple 13
Synt hesis of Series C Compounds: (2R)-1-1(2S, 4S)-4-Am no-
pyrrolidine-2-carbony ||-boroPro-0O11(15) Step 1:

(2R) - 1-] (99 WByMB9Ter t - But oxycar bonyl - 4- benzyl oxycar bt & #7820
pyrrolidine-2-carbonyl]-boroPro- (1S, 2S, 3R, 5S) - pi nanedi ol ester (13) 102971
The protocol described for the syntmmpqepj 11 was foll owed enpl oyi ng
(2S,4S)- Fnoc-4-am no-| -boc-pyrrolidine-2-carboxylic acid (628 ng, 2.2 mmol)

| n place dlyphidis Ol T iSO ABAI Rt Endroticicig DOXY! T C
acid 1-ter €3 .conpound 13 2 ess oil

t hat was used in the next step w thoufi®urt her purification. Step 2:
(2R)-1-[(2S,4S)-1-tert-Butoxycarbonyl - 4-am no-pyrrolidine-2-carbonyl]-

)

bor oPro- (1S, 25, 3R, 5S) - pi nanedi ol est¥fz2 (14) [0298] To sol uti.on of 13

di ssolved in DCM (10 m ) was add iethyl amne (5 ) \.atP«epace and the
resul ting col essosql ution was i rred overnight at Noorﬁt e rg{?ure The
reacti on was ev atédys o drynesséoand addi ti onal Qaded\Fol | oned by
evapor atiog, ofice g <dryn¢=qs °Th¢= resultin wa% purified by colum
chromat ogr ap gilic ) g#&% wWigh a grad bfﬂ 2.5%9t0 5% McOH in
DCM made visible by 12 and/ or to give 4,-. a clear colorless oil in

a 48% vyield over 2 steps. Step 3:

(2R)-1-[(25,4S)-4- Ami no-pyrrolidine-2-car bonyI ] - bor oPr é;ﬁi 02991 The
prot ocol described above for the N-Boc deprotection an p| nanedl ol ester
hydrolysis in the synthesis of conpound 12 was applied to 14. Conpound 15
was obtained as a white solid.15TFA salt 'H NVR (500 \ D&Y 8 4.42 (dd,
1H), 3.87 (m 111), 3.5 (dd, 111), 3,28 (m 2H), 3.07 BH), 2.73 (m
IH, 2.64 (m iH, 1.86 (m 1H), 1.72 (br m 2H), 1.55 br @kh, 2H), 1.34
(m 2H). MSmMz (rel intensity) 228 (M+ 1) (55), M¥® 1l - HO (95).
Exanpl e 14 Synthesis of Series D Conpounds; (2R)- 215) 4iol\/bt hanesul f onyl -
pi per azi ne- 2-carbonyl | -boroPro-OH (19) Step 1: HN
(2R)-1-[(2S)-1-tert-Butoxycarbonyl - 4-beuzyl oxycar bonyl - pi perazi ne- 2-

Step 1: (2R)-1-{2-{(3R)-1-tert-Butoxycarbonyl-pyrrolidin-3-ylaminol-acetyl}-
pyrrolidine-
2-borenic acid (15,25,3R,55)-pinanediol ester (9).

[0293] The protocol described above for the synthests of 3B was followed employing
(3R)-3-amino-pyrrolidine-1-carboxylic acid tert-buiyl ester in place of cyclopentylamine.
Compound 9 was obtained as an oil. MS m/z (rel intensity) 476 (M + 1)* (100), 376 (74),
239 (38), 224 (67), 155 (55).

Step 2: (2R)-1-{2-{(3R)-Pyrrolidin-3-ylamino]-acetyl}-pyrrolidine-2-boronic acid (10)

[0294] The protocol described above for the deprotection of the pinanediol boronic
ester 3B (Example 2, Step 3) was applied to 9. Compound 10 was obtained as a white solid.
10-TFA salt. "H-NMR (500 MHz, CD;0D) § 4.13 (m, 1H), 4.08 (bs, 2H), 3.76 (dd, J =
13.0, 8.0 Hz, 1H), 3.55 (m, 3H), 3.41 (m, 2H), 3.27 (m, 1H), 2.53 (m, 1H), 2.26 (m, 1H),
2.10 {m, 2H), 1.99 (m, 1H), 1.75 (m, 1H). MS m/z (rel intensity) 224 (M-17) (100}, 206
(25), 180 (29), 155 (70).
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car bonyl ] - boroPro- (1S, 2S, 3R, 5S) - pi nanedi ol ester (16) [0300] The protocol
descri bed above for the synthesis of 11 was foll owed enpl oyi ng

(2S) - N-1- Boc- N- 4- Cbz- 2- pi perazi ne carboxylic acid (i g, 2 6 rrm)l) in place
of azetidine- 1,2-dicarboxylic acid 1-tert-butyl ester. und 16 (690 ny,
1.5 ol )woassebhai ned in 57%vyield as an oi | after ?FFF{U@%\O 84787(90I um
chor mat ography. Ms miz (rel intensity) 618 (M+ 23)+ (17), 596 (M+ 1)+
(100), 496 (38). Step 2: Example 12
(2R)-1-[(295)-1-tert-Butoxycarbonyl - pi perazi ne-2- car bonyl } - bor oPr o-

(1S, 2S, 3R SShtiRsip anSeics B €ompourdsy (28 ﬁ dhosereaynd 16 (314
ng, 0.53 mol) In M (6 ML) was a Pd/ C ng). The mxture was
stirred under a H2 atnnosphere for 2 h,(JJpon 122 WD 2005/ 047297

PCTI1 US20041037820 conpl etion of the reaction, it was filtered through a

pl ough of g 1t@m Thes59L4Amb SRR Aaeh ody RERYRSh U ERboR AfBSREbRI eSSUre and the

mlyrem@mezsuﬁ p wthout further Ppurification. MS mz
(rel |nten5|ty§ 4628'(1 &‘“%f&fffc}g 406 (12), 362 (1 1). Step 3:

2R) - 1- te
((:ar %)onyl[ ]( ?Ol?()f)’r]éPr oﬁ%f@ﬂ% a%%f%g; pllﬁgﬁe i hé gézag_t l[e?fgrﬁg &%l ution
of conpoufid rmol) 21qHg1; (5. mB) wanddded HO(EIHBID]San 5. &m:)nob(auﬂ E@Ct(d?4 fhgD.9as

sequenti al | ed N:-ne I|n 4, t hanesul f onyl
chlori de ("fszl‘]lﬁq%ﬁreﬁ %138"3(1"“ ﬁgg’lﬁgﬁﬁ? 'Fcf)é% (bp&%cevpéi”gptlg} @ E{hB ﬁgﬁn up to
room tenp&fushtisl eddtivch &2 (200 Ok, B7 RewLTSand MM @2X5thD/ 2. WaSndl)) €he fiaétitined Wi t h
CH2C12 (6 n1 and water (6 nL). .The organic phase was jsol ated and dried
over MySOPl ign; was allopeq for WA Up t9 apare HIPCTRie apdsiisied QVernEbt The mastian pressure.
The oily Aug, f &R i u5| ng a
it ur e of e e el o CHACUT mi B! AR FRCC. % 40%idEh

obt ai ned MagqEesstil€] (. mIyBndbrng (IQImE)nifmmlgmyy laaazvz(sMnedzsngala% and540 (M +
1 100), 388

(o) 101 (5Pt ®Red prvomes, The ragiing iy residhe Mgt Rrifss belemR (1)

[ 0303] Thehpmatopephy chaﬁﬁrgepaﬂvaiaememfgwdldnhﬁoﬁHBoEtcddqum@h@mn1o:n and

pi nanedi ol ester hydrol ysis in the synthesis of conpound 12 was applied to

18 (112 ngto 60@‘1“}?@)‘0 aff’@ér%ﬂ@ﬁﬁ&le%‘”?‘@?%, 0.11 nmol ) was obtained in 53%
yield 19TFA salt 'H NVR (500 Mz, D20) S 4.32 (dd, J=11.0, 3.5 Hz, 1H),

405 ind.27, ; ddd, J=10.5, 8.0, 2.5 Hz,
(m473%'%)2 3(2%%1(3(95*}-1%%&1 nézc?ar Il]lﬂ@})ggo én{f@% 4, 35

10296] A solution of compound 11 in 4N HCl in dioxane was stirred at room

temperature for 4 h, The solvent was removed under vacuum and the resulting residue was
submitted to the pinanediol ester deprotection protocol described above for the preparation
of boronic acid 4. Compound 12 was obtained as a white solid. 12-TFA salt "H-NMR (500
MHz, D;0) 8 5.23 (m, 1H), 4.11 (m, 1H), 3.90 {m, 1H), 3.42 (m, 1H), 3.18 (m, 1H}, 2.99
(m, 1H), 2.79 (m, 1H), 2.55 (m, 1H), 1.92 (m, 3H), 1.63 (m, 1H). MS m/z (rel intensity) 199
M+ 1)" (7), 181 (M-17) (100), 152 (53).

Example 13

Svynthesis of Series C Compounds: (2R)-1-[(2.5,45)-4-Amino-
pyrrolidine-2-carbonyl]-boroPro-OH (15)

Step 1: (2R)-1-[(25,45)-1-tert-Butoxycarbonyl-4-benzyloxycarbonylamino-
pyrrolidine-2-carbonyl]-borePro-(15,25,3R,55)-pinanediol ester (13)

10297] The protocol described for the synthesis of 11 was followed employing (25,45)-
Fmoc-4-amino-1-boc-pyrrolidine-2-carboxylic acid (628 mg, 2.2 mmol) in place of
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(m 2H), 3.02 (dd, J=13.8, 11.3 Hz, 1H), 2.93 (s, 311), 1.96 (m 2H), 1.81
(m IH, 1.72 (m IH, 1.56 (m 1H). MsS nmz (rel intensity) 575 (12), 328
(M 23)+ (6), 288 (M- 17) (100). Exanple 15 Synthesis of Series F

rrpounds 2R)-1-12-[(3S)-Pyrrolidin-3-ylam nol - acetvll-boroPro-dll (21)
( R) - 1 {2-]1(3S)-1-tertButoxycarbonyl -pyrrolidia-3-ylam nal -acetyl }-boroPro-
(1S, 2s, 3%@1:1@11rmadieﬂtbdadylls%@n-téragﬂtyi&&Q%nﬂb@n@wm@eﬂnaﬁ%ﬂd ded above for
the synthesis of 3B was follo

( 35) - 3- antalerlgsy Pt Biat waswsed uvcté‘rb@wqepmé@lrt%nﬂ@rpu%ﬁﬁaypnester in place of

cycl opent yl am ne. Corrpound 20 was obtained as an oil. Step 2:

(2R)-1-(2 S) |4 Mol le&_)s 123 WO
2005/ 0472 Gﬁ g Ir?1 iébﬁlf% pofi e pﬁ?%@%ﬂgg@gjl%g%) awove for the
N- Boc deprot ec oh and ane deprot ection of corrpound 12 was

PP (508, RS oéj%“*’??ls?&‘?% %%@?%‘Zmﬂ‘*és‘%as@d‘%ﬁﬂ i lEr
g- lrpi) 21&/)B :;:13};126?1((;1:‘&1? Jri::?l(iél)rtr;g &lartes§ mlutik:ld)was%tlﬁéﬁ ‘ﬁ\rermglﬁ)a;‘. r@nﬂ%m@?’gtuﬁd—i)fg% 1( 1713 (m
Exanpl e 169 @%deﬂf ewor«ree é@wﬁfcﬂ@ aﬁ@ aﬂ P&ﬁ Wé% é%i%aﬁﬂé&ed%w@%paraﬂaw ng

conpoundseddd k418 tol@hh@s. "l‘ﬂ%&%uﬁfn@l%ﬂr\@a@ ahfe mﬁﬂmﬁ%gﬁg s Hcﬂ%éld
chr omat ogr aphy- mass” spect r oscopy IBS ABLE Conpoun eries Structure

LG M5 Noclutegd wath@gradant ofd-1 ¥ 1%)Me62137n DCQ’I (r1ge yis:iip-by- awl/oBPMADK 2i2q
(ML) (10) 14 292168 OBA% oitth %@yﬁé}ﬁ“&e@%% eps. 211

Step 3: (2R)-1-[(28.45)-4-Amino-pyrrolidine-2-carbonyl]-boroPro-OH (15)

[0299] The protocol described above for the N-Boc deprotection and pinanediol ester
hydrolysis in the synthesis of compound 12 was applied to 14. Compound 15 was obtained
as a white solid. 15-TFA salt 'H-NMR (500 MHz, D,0) § 4.42 (dd, 1H), 3.87 (m, 1H), 3.5
(dd, 1), 3.28'(m, 2H), 3.07 (m, 1H), 2.73 (m, 1H), 2.64 (m, 1H), 1.86 {m, 1H), 1.72 (br m,
2H), 1.55 (br m, 2H), 1.34 (m, 2H). MS m/z (rel intensity) 228 (M + 1) (55),210 (M + 1 -

- H,0) (95).

Example 14

Synthesis of Series D Compounds: (2R)-1-[(28)-4-Methanesulfonyl-
piperazine-2-carbonyl]-boroPro-OH (19)

Step 1: (2R)-1-[(25)-1-tert-Butoxycarbonyl-4-benzyloxycarbonyl-piperazine-2-
carbonyl]-boroPro-(15,25,3R,55)-pinanediol ester (16)

[0300} The protocol described above for the synthesis of 11 was followed employing
(25)-N-1-Boc-N-4-Cbz-2-piperazine carboxylic acid (1 g, 2.6 mmol) in place of azetidine-
1,2-dicarboxylic acid 1-tert-butyl ester. Compound 16 (690 mg, 1.5 mmol) was obtained m
57% yield as an oil after silica gel column chormatography. MS m/z (rel intensity) 618 (M +
23)" (17), 596 (M + 1)" (100), 496 (38).

Step 2: (2R)-1-[(25)-1-tert-Butoxycarbonyl-piperazine-2-carbonyl}-boroPro-
(15,28,3R,55)-pinanediol ester (17)

[0301] To a solution of compound 16 (314 mg, 0.53 mmol) in MeOH (6 mL) was
added Pd/C (40 mg). The mixture was stirred under a I, atmosphere for 2 h, Upon
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24 A OH (1229 (100) OH !N O 25 A OH 215 (M+1)(12),197 B (100) H OH ~N O

26 A"
(100)

OH 263 (M+1)(5).245 (100) 6 \ } Nv "0 OH 27 A OH 277 (M1)(4),
B H OH 124 WD 2005/ 047297 PCTI US20041037820 Conpound Seri es

259

Structure LC-MS No. 28 A O OH 283 (M+1)(22), 265 B (100) HOH N 29 A OH

277 (Mr1) (B9 2005847297100)

OH 31 A -D OH 269 (M1)(16), 251 “fig (100) H

completion of the reaction, it was filtered through a plough of Celite. The solvents were
removed under reduced pressure and the oily residue used in the next step without further

purification. MS m/z (rel intensity) 462 (M + 1)° (100), 406 (12), 362 (11).

Step 3: (2R)-1-{(25)-1-tert-Butoxycarbonyl-4-methanesulfonyl-piperazine-2-
carboryl}-boroPro-(15,25,3R,55)-pinanediol ester (18)

[0302] To a solution of compound 17 (214mg, 0.46 mmeol) in CH;Cl, (5 mL) cooled to
0 °C was sequentially added N-methylmorpholine (204 pL, 1.9 mmot!) and methanesulfonyl
chloride (72 pL, 0.93 mmol). The reaction mixture was allowed to warm up to room
temperature and stir for 3 hours. The reaction was then diluted with CH;Cl, (6 ml) and
water (6 mL). The organic phase was isolated and dried over MgSO;. After filtration,
solvents were removed under reduced pressure. The oily residue was purified by column
chromatography (silica gel) using a mixture of EtOAc/Hexanes as eluent. Compound 18
(112 mg, 0.21 mmol) was obtained in 45% yield. MS m/z (rel intensity) 562 (M + 23)" (14),
540 (M + 1) (100), 388 (75).

Step 4: (2R)-1-[(25)-4-Methanesulfonyl-piperazine-2-carbonyl]-boroPro-OH (19)

[0303] The protocol described above for the N-Boc deprotection and pinanediol ester
hydrolysis in the synthesis of compound 12 was applied to 18 (112 mg, 0.21 mg).
Compound 19 (32 mg, 0.11 mmol) was obtained in 53% yield. 19-TFA salt 'H-NMR (500
MHz, D,0) § 4.32 (dd, /= 11.0, 3.5 Hz, 1H), 4.05 (m, 1H), 3.93 (m, 1H), 3.77 (m, 1H),
3.60 (ddd, /= 10.5, 8.0, 2.5 Hz, 1H), 3.47 (ddd, J = 12.5, 3.0, 3.0, 1H), 3.35 (m, 2H), 3.16
(m, 2H), 3.02 (dd, J=13.8, 11,3 Hz, 1H), 2.93 (s, 3H), 1.96 (m, 2H), 1.81 (im, 1H), 1.72 (m,
1H), 1.56 (m, 1H). MS m/z (vel intensity) 575 (12), 328 (M + 23)" (6), 288 (M — 17) (100).

Example 15

Synthesis of Series F Compounds: (2R)-1-{2-[(3S)-Pvrrolidin-3-ylamino]-
acetyll-boroPro-OH (21)

Step 1: (2R)-1-{2-{(35)-1-tert-Butoxycarbonyl-pyrrolidin-3-ylamino}-acetyl}-boroPro-
(15,25,3R,55)-pinanediol ester (20)

{03041 The protocol described above for the synthesis of 3B was followed employing
(35)-3-amino-pyrrolidine-1-carboxylic acid tert-butyl ester in place of cyclopentylamine.

Compound 20 was obtained as an oil.

Step 2: (2R)-1-{2-[(3S)-Pyrrolidin-3-ylamino]-acetyl}-boroPro-OH (21)
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OH DHan

~NO32AHDO

N 284 (MF1)(19), 266(100)
308 (100) O NN~ NHO HOB OH 35 A 691 (22), 346 (M1)(100), 328 (86)
NHBOH HO 36 A 703 (28), 352 (M+1)(18), 334 (100) Ng H OHO B-CH
691 (49), 346 (Mr1)(14), N 328 (100) BzN "N - H 0 HC
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[0305]

HO OH
NaN

The protocol described above for the N-Boc deprotection and pinanediol ester

deprotection of compound 12 was applied to 20. Compound 21 was obfained as a white
solid. 21-TFA salt "H-NMR (500 MHz, CD;0OD) & 4.12 (m, 3H), 3.76 (m, 1H), 3.54 (m,
3H), 3.41 (m, 2H), 3.26 (m, 1H), 2.55 (m, 1H), 2.28 (m, 1H), 2.05 (m, 3H), 1.74 (m, 1H).
MS m/z (rel intensity) 241 (M) (27), 224 (100), 209 (73), 155 (47).

[0306]

Example 16

Using the procedures illustrated above, the following compounds in the Table

were prepared and characterized using liquid chromatography-mass spectroscopy (LC-MS).

TABLE
ﬁgmpound Series Structure LC-MS
22 A ' 255 (M+1)(13), 237
O. OH (100)
A,
23 A 227 (M+1){10), 209
e, (100
N 1
H OH
7
225 (M*1)(18), 211
24 A oH ; {M+1)(18)
i {100)
N R
H OH
25 A 215 (M+1)(12), 197
(}Bfo“ (100)
H OH
26 A oH 263 (M+1)(3), 245 {100)
B/
SBe,
N 0
27 A on 77 (M+1)(4), 250 (100)
NF
@\YH OH
N
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38 A0 703 (27), 352 (Mr1)(3), ND. N,-,~q 334 (100) H O H6B OH 39 A 0 651

(48), 326 (13), 308 N~. N--y Nr~ (100) H O H613-OH 40 A 0 382 (M+1)(100),
364 (7) \ 10 ",IN"N() 1 1 HO HOg-OH 41 A\ N~ ~ 332 (Mr1)(100), 314 N
(10) 2HG H O HO U-OH 42 A 531 (15), 266 (M AcN Ng 17)(100) H HO B-OH 43
A HO 271 WD)Y®7BQ), 253 YIvi— N (16) N H O HO B GMEMSIaN 270
(Mr1) (100), 252 N (17) N H O HD B-CH 45 A HO 731 (42), 366 N~ ' B-CH
(|v++1)(1ut. ”ﬁﬂ 3 —9—HE 114 A46—AHEHOHo——arOH-79+12)—396 (M+1)
ON N N?j“‘i Saflps 361 (| StrlBtyrdH-1) ( 100) LC-MS
o8 A oH 783 (M+1)(22), 265
(P~ 100)
H OH
N 0
29 A F77 (M+1)(5), 259 (100)
{ D™
Ol
30 A 283 (M+1)(21), 265
& o (100)
O\/ \A OH |
39 A on 269 (M+1)(16), 251
N 1%’ {100)
H OH
N o)
32 A 763 (6), 362 (M+1){100
b 0™ o (6), 382 (W+1X(100)
Cr
N
PhSON—' Q
33 A 284 (M+1)(19), 266(100)
L A
© H/\n/ B-oH
O uo' |
34 A 651 (28), 326 (M+1)(57),
308 (100)
0 N
H B~
0 OH
35 A 691 (22), 346
{(M+1)(100), 328 (86)
N/J\NWN
© H ¢,  B-oH
HO
36 A 703 (28), 352 (M+1)(18),
334 (100)
S,
o N
H 0" OH
37 A 691 (49), 346 (M+1)(14),
BZND IQ 328 (100)
'
H g~
OHO OH
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H O HdB-CH 126 WD 2005/ 047297 PCTI TJS20041037820 Conpound Series Structure
LC-M5 No. 48 A 285 (M+1)(100), 267 (12) N H O HO B~OH 49 A 0 595(48), 296
N~ (M+1) (100), 280 (80) N A NHC HO HOB-OH50 A0 679 (29), 340 (100)
NO NNHGO HOHOB-OH51 A 719 (92), 360 (M+1)(65), BzN N N 342(100) H O
HOLB' OH HEP 283020 791 (35), 396 ~~ (M+1)(100), 378 PCHUS2084/HTSBWO H OHO
O COH 53 A/ 595 (89), 298 (M+1)(44), YNN 11 N~ 280 (100) HOHO RROH O 64
74719 9 (A2 360 TCIWL)(40)—N—BzNN-
ompotind

No. Series Structure LC-MS
38 A D 703 {27), 352 (M+1)(3),
334 (100)
6 Y
39 A 851 (48), 326 (13), 308
N ) (100)
N/Y
H 0 HO;B"OH
40 A 0 382 (M+1){(100), 364 {7) |
\\S(\__NO“# Q
@ ’ E/\g B~oH
HO'

41 A @L/ 332 (M+1)(100), 314
(10)
.Q
”&N/ﬁ(

* A 531 (15), 266 (M-
AGNO N 17}(100)
”
N
H/\(O(H 5 5OH
® A HO 271 (M+1)(100), 253
\Q IQ (16}
N
H/\YorHO,BmH
44 A HoN | 270 (M+1){100), 252
O \ (17)
N
H o HGzB“OH
* A HO 731 (42), 366
nop o EoH (M+1)(100), 348 (43)
N N 1
SVS e
N
_ 5 HC
* A He! H 0% on 791 (12), 396 (M+1)
0, bo/ '“D
|lo
4 A 721 (10, 361
@v"\o\ Q (M+1)(100)
N
N
H/\{gHo’BHOH
L
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N o HO B-OH 55 A 731 (100),366 (M1)(34), 348 (86) Ho B- OHO0 HO HO 56
A 340 (M+1)(5), 322 (100), JON 304(18) ( H O HollBOH 57 A 731 (100), 366

NI gl (Mr1)(52) 52), 348 (94) N HOHO -OH O 58 A 773 (M1))(10 (100)), H,
378 (16) H OMYG OH 127 WD 20051047297 PC 1US20041037820 Conpound Seri es

St ruct ur eWOCHFH4NE7 59 A 595 (93), 298 (M1) Q(26), NNN EXFHS241B30§7820 H 0

HO B-OH 60 A 679 (100), 340 (98), 322 N N-y Ng (70) 0 HO HC (B-OH 61 A 346

(ML) (10@ompdGhETTN 328 (12)g- O U HO 62 B of f 249
Ngmp Series Structure LC-MS
48 A o 285 (M+1)(100), 267
/ \O\ . (12)
N
H/\g ,B~0OH
HO
49 A o 595 (48), 298

(M+1)(100), 280 (80)

50 A ) 679 (29), 340 (100)

HCI HOQ
51 A 718 (92), 360 (M+1)(65),
BNy N 342 (100)
H B-
0 A0H
Hl HO
52 A 791 (35), 396
Qg—'O‘NWN 4 (M+1)(100), 378 (14}
53 A 595 (89}, 298 (M+1)(44),
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\erﬁ/\‘g b o
o HO'
54 A

719 (72), 360 (M+1)(40),
L ,Q 342 (100)
BzN N

55 A 737 (100}, 366
N
%ONW (M+1)(34), 348 (86)
H o B-cH
L HO
HCI
56 A 340 (M+1)(5), 322 (100},
N 304 {18)
ﬂ’QN/\( B~0H
57 A . 737 (100), 366
N (M+1)(52), 348 (94)
i H e} HO
58 A 773 (33), 396

o,\S,QN/\Tr'Q (4+1)(100), 378 (16)
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"W, 267(Mt1) mi nor

64 8 OH 289( M+1) ni nar,
NOoH 1-r ,

425( 2M#+1)

0 NH 63 B OH 289( Mt1) m nor,
271(M 17) maj or
Os \~NH 66 B Q OH 282(M17) nmajor B
HNN C HB OH 128 WD 2005/ 047297

N H 67 257(M 17) mgj or,
PCT/ US2006x3 @827 Conpound Series Structure LC- M5 NoPCT/US2004/037820

275( MF1) m nor

271(M N,

-s 17)mjor OH NH
OH O NH 65 B OH 213(M 17),
gl ~ ~ ~rrH

Compoun . -
Nomp und Series Structure LC-MS
59 A 595 (93), 298 (M+1)(26),
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H B-
O 0 HO' CH
B0 A 679 (100), 340 (98), 322
>IYN N (70)
! hl B
O OHO’ OH
61 A 346 (M+1)(100),
NGLNH \ 328 (12)
P—OH
O HC
62 B JOH 249(M-17Ymajor,
N B‘oH 267 (M+1)minor
0
s
63 B on 289(M+1)minar, 271(M-
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OH
0
@ NH
64 B o 289(M+1)minor, 27 1(M-
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OH
o]
WH
65 B [L OH 213(M-17), 425(2M+1)
NB
OH
g 0
N\~ NH
66 B £} o 282(M-17) major
B(
oH
o
N, NH
N
H
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= 275(M+1)minor
e}
Ho o
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68 B ~ OH 209( M 17) nwj or,
285(M 17) maj or,
227( M+1) mi nm nor
HO H B CH 72 8 209(M1 7)nmgjor,
B O 227( Waeo0sp4MP227( M+1) mi nm nor
257(M 17) maj or,

H O HIB OH 71 B HQ 211( M 17) ngj or,
N 227(Mt1l) m nor
HZN' B-OH Ho 1R, BRI/USH0
"2 275(Mrl)minor O 75 B p 209(M 17) ngj or,

"NAB 227( Mt1) mi nor
303( M+1) m nor

OH CONH 69 BP

HO 6-OH 70 B 209( M 17) mgj or,

229( M+1) m nar
H2N O HO, B OH

Co un .
N Ompo d Series Structure LC-MS
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H
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OH
0]
NH
69 B 285(M-17)major,
303(M+1)minor
(DA
N 5.
0,450
70 B 209(M-17)major,
' Q 227(M+1)minor
N b
S~0H
© o
71 B HO 211 (M-17ymajor,
F 229(M+1)minor
LI
N
H O O/B“'OH
72 B 209({M-17)major,
Q 227(M+1)minor
HN O B OH
(cis)
73 B o 209M-17)major,
NN 227({M+1)minor
HsN s
\O B-OH
HO
1R 2R
74 B Hel 257{M-17)major,
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0 HO
0O~
.‘,,Qp""-on
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' B-OH
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129

ﬁus?szo




N 227(Mt1l) m nor

HZN,

| fY}~~ N /) 241g1( M+1) m nor

241( MF1) m nor

79 B 235\ dij/ompor ,
ell,l~N 253( Mt1) m nor

0!3-0H Hd

NH2 0 HO8' OH 78 B 2(Mb 24141 (Ml ) 1) mi nni nor
N 253( Mr1) mi nor NH2 0 HOOB- OH SBCHUSHEYN2Ag; or ,
NH2 OHO 8- OH 81 3 HO, BOH 235( M 17) maj or,

1S.2S 129 WD 20051047297
PCT/ US2004/ 037820 Conpound Series Structure LCG-MS No. 76 B 223(M 17) ngj or,
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Example 17

Dependence of Aminoboronate and Boronic Acid Forms of Inventive Compounds on

[0307]

pH

A 0.4 M stock solution of Na,HPO, was prepared by dissolving 909 mg of salt

in 16 mL of D,O. pH was adjusted to the desired value by dropwise addition of either
20% DClin D,0 or 5% DCl in D,0. The pH values were measured with a Fisher

Scientific Accumet AB15 pH meter. Aliquots of the stock solution (4 mL) were prepared

and 8 mg of compound 4 in the closed form (aminoboronate) were added to each one.

The scintiflation vials were capped, sealed with parafilm and allowed to stand in the dark

for three days. After this time pH was measured again. The open/closed (i.e., linear/cyclic)

ratio of compound 4 isomers at each pH was determined by recording the corresponding

"H-NMR spectra in 2 Vatian AS 500 MHz insirument and measuring the ratio of the
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~O Ni 0 121 F 242 (Mt1)(100), 224 H O HO 9-OH (19) HnN NO 242

(M+1) (100), 224 (9) 122 F HNa N H O Hdl | -OH 123 F 0 300 (M+1)(11), 282
(100) HNa NQN J~ HO HOB-OH 124 F\ 389(Mrl)nminorrr NHO HNNQ HO
S OHHO 125 F H\N~ ~ 256 (Mr1) (1000 N ON H O H B-OH 126 F 256

(M+1) (1000 BHEEEY7 HN N /N HCl H 0 HO g' OW 127 F c/ FAEESMD¥200)
238(10) HN~,,N~N H 0 HQB- OH

integrals of the peaks at 2.90-2.95 ppm and 2.40-2.50 ppm characteristic of the open and
closed forms, respectively. FIG. 1 shows that the closed form predominates at higher pHs

such as physiological pH, whereas the open form predominates at lower pHs.

Example 18

[0308] The final compounds of Examples 1-16 were tested in vitro as described herein

and each displayed an ICsg or K of 10 uM or less.

[0309)  While the invention has been described and exemplified in sufficient detail for
those skilled in this art to make and use it, various alternatives, modifications, and
improvements will be apparent to those skilled in the art without departing from the spirit

and scope of the claims.

[0310]  All patents and publications are herein incorporated by reference to the same
extent as if each individual publication was specifically and individually indicated to be

incorporated by reference.

[0311]  The invention illustratively described herein suitably may be practiced in the
absence of any element or elements, limitation or limitations which is not specifically
disclosed herein. Thus, for example, in each instance herein any of the terms
“comprising”, “consisting essentially of” and “consisting of” may be replaced with either
of the other two terms. The terms and expressions which have been employed are used as
terms of description and not of limitation, and there is no intention that in the use of such
terms and expressions of excluding any equivalents of the features shown and described
or poriions thereof, but it is recognized that various modifications are possible within the
scope of the invention claimed. Thus, it should be understood that although the present
invention has been specifically disclosed by preferred embodiments and optional features,
modification and variation of the concepts herein disclosed may be resorted to by those
skilled in the art, and that such modifications and variations are considered to be within

the scope of this invention as defined by the appended claims.

[0312] In addition, where features or aspects of the invention are described in terms of
Markush groups, those skilled in the art will recognize that the invention is also thereby
described in terms of any individual member or subgroup of members of the Markush

group. For example, if X is described as selecied from the group consisting of bromine,
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HCl 135 WD 2005/ 047297 PCT/ (JS2004/ 037820 Conpound Series Structure LC M5
No. 128 F HN 210(M 17)(major), 228 ~N---r N (Mrl)(mnor) HO HO "-OH 129 F
HN 256 (M+1)(100), 238 w /N (28) HC B OH HCO HO 130 G 623 (28), 312
(Mrl) o' -a. (100), 294 (30) N H OHO a' OH 131 G H 819 (20), 410 (100) SN H
OHQB' OH HaR206%/@iF7( M-1) (100), 356 N ~) O N~ (67) O PRIBBMBTIOGC H 759
(57), 380 N--a (M+1)(100), 362 (64) N -fN H O HOB-OH Exanple 17

P [ 0307] R RRAPRAR By Bra S LB AR bl nd P 00"

ng of sal tchlenmehte idlydéscBB&l. pH was adj usted to the desired val ue by
dropw se addition of either

[0313]  Other embodiments are set forth within the following claims,
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20% DCl in D20 or 5% DCl in D20. The pH val ues were neasured wth a Fi sher
Scientific Aecunet ABt 5 pH neter. Aliquots of the stock solution (4 nlL)
were prepared and 8 ng of conpound 4 in the closed form (am noboronate)
were added to each one. The scintillation vials were capped, sealed with
parafilmand allowed to stand in the dark for three days. After this tine
pH was neasured again. The open/closed (i.e., linear/cyclic) ratio of
conmpound 4 i sEHE at each pH was determ ned by recordi ng the correspondi ng
"H-NWR spectra in a Varian AS 500 MHz instrunent and neasuring the ratio of
the 136 WD 2005/04 72 9 7 PCTI US2004/ 037820 integrals of the peaks at
2.90-2,95 ppm and 2.40-2.50 ppm characteristic of the open and closed
forms, respectively. FIE% | shows that the closed form predom nates at

hi gher p sOMHOURGHY <6m@§ﬂ$h| pH, whereas the open form predoni nates at
| ower pHs. Exanple 18 [03081 The final conpaunds of Exanples 1-16 were
tested in vitro as described herein and ea di.gpl ayed an 1 Cso or K; of 10
M or less. 103091 Wiile the invention has be scribed and exenplified in
sufficient detail for those skilled in thisPart to make and use it, various
alternatives, nodifications, amd inpfbverents will be apparent to those
skilled in the art without  depdhy]

e\spirit and scope of the
claims. [0310] Al patent® and puPticati dhs arfe)herein incorporated by
reference to the sane extent g% if\ each kndividual publication was
specifically and individuaIIyRindicqped toBeX i ncorporated by reference.
[03111 The invention illustratively describgd herein suitably may be
practiced in the absence of any el enent orzel enents, limtation or
limtations which is not specifically disclosed rein. Thus, for exanple,

in each LREIAICAI QRIEIRnRMYhBeot, RRrdRoMRers HOFIY, Is8IvARS ther&ANMBBAtENT
essentially of" and "consisting of' may be repl'aced with either of the

ot her t wéheteof pud pimmacainelaadepiriple eslts thersofmibeteihave been enpl oyed are used
as ternms of des ¥i )tion and not of limtation, and there is no intention
that in the uB& bf°®&uch terns and expressi ons of excluding any equival ents
of the featurgssehp @RCF,ARIQLENED or portions thereof, but it is

recogni zed that various nodifications are possible within the scope of the
i nvention cl aZieH, hathge, hydrosylo(T:dh)dkoyndensiabot (Chadcyaldatiiighentieopr esent
e e SERer SR S hot B SSAPP G a b SIS g mont s and

independently plurisubstituted with R’

optionally, X together with an adjacent ring carbon and Z form a fused
cyclopropyl;

optionally, one of the bonds in the ring containing X is a double bond;

R’is halogen, (C;.1¢)alkyl, (Ci.10)alkoxy, (C,.1p)alkylamino, (Ci.1g)dialkylamino,
benzyl, benzyloxy, hydroxy(Ci.s)alkyl, hydroxymethyl, nitro, trifluoromethyl,
irifluoromethoxy, trifluoromethylthio, N-hydroxyamino, cyano, carboxy, acetamido,
hydroxy, sulfamoyl, sulfonamido, carbamoyl;

R! and R? independently or together are -OH, -0~ M"* wherein M is a cation,
a hydroxyl bearing a boronic acid protecting group, or a group capable of being
hydrolyzed to a hydroxyl group in an aqueous solution at physiological pH or in
biological fluids;

R, R* and R’ are selected from the following Set I or Set II;
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nodi fication and variation of the concepts herein disclosed my be resorted
to by those skilled in the art, and that such nodifications and vari ations
are considered to be within the scope of this invention as defined by the
appended cl ai ns. 103121 In addition, where features or aspects of the

I nvention are described in ternms of Markush groups, those skilled in the
art will reco@e‘(ilzﬁ3 aeR’ indepanderght sre hydreged, €0 td Gealkplyor Gds €k cyndahlkyl; t er ms of

i ndi vi I nb f f t Mar k . F
excarml o, iS5 ndRRAEY: Pl Rc kR ealeR G U RgRERePS 81 b omi ne.
137 WO 208424 B7pI RIS, RS TASEn, SIRYOhbRRaloAR, kRdkRGaldalighkys for X
bei ng bronmine and clains for X being brom ne and chlorine are fully

descri bepolyhadeiBixyOulkexyaantyadl, wikenyl, alkpny eeyclastlon, acloalkylallyd, f ol | owi ng
cl ai nms. 38 i 1, ompound of formula (1): R BHO ~NR5 N)n
RQ LI R3P? %}f%ﬁﬁfy%eﬁ%?@’gﬂgp PIEO; %‘B’i?él?lgo’tcé@)’jgg foaﬁ%é’r eoi soners t her eof,
sol vat escdiictPdaik VLR hOS: B&9f nRhALIRGRE ihifpabibiiRs&EREAR] € salts
t her eof , c)IE/\/hereei na: .*li s?t pg; ox&@ﬁ%a g Il0, Clﬂ—%ﬁor CH3) 2, Z | s1 H hal ogen,
hydr oxy| alkylamims), diakiestyminohial) alkrighio, allGdcatynysclcplahlkpkycaghoanly |l | or
het eroaryl ; wherei.n .the phenyl ,and heteroaryl grpups are.optionally nono- or
| dependiRPRF BN by PREe Eartfinth SRy Engfedpei  pebgiBRARERE 1 an
adj acent alk{RELEAYIBRY aflfilcafbdrtaMio fA#P18abonylamino, alkylsulfonylamino,
alkylaminocarbonyl-amino, alkoxycarbonylamino, alkylsulfonyl, aminosulfinyl,
aminosulfonyl, alkylsulfinyl, sulfonamido or sulfonyl;

Set II: R® and R* are hydrogen and R’ is:

Rx
20 R
R R (CHp— VRN CHE Ryl ORI
N 2s /1 ¢
Y-l or RN or )
“4) AL v NCy
Ry U Ry u R20

wherein

R® is hydrogen, (C,g)alkyl, (C1s)alkylcarbonyl, mone- or di-(C;.
¢)alkylaminocarbonyl, (Cs.g)cycloalkylcarbonyl, benzyl, benzoyl, (Cy.¢)alkyloxycarbonyl,
aralkyloxycarbonyl, pyridinyl, pyrimidinyl, phenyl, phenyl-substituted thiazolyl,
phenylaminocarbonyl, alkylsulfonyl, or phenylsulfonyl; wherein the benzyl, benzoyl,
pyridinyl, pyrimidinyl, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl
groups are optionally mono- or independently di-substituted with R

R¥Zis halogen, trifftuoromethyl, cyano, nitro, (Cy.s)alkyl, (Ci.¢)alkoxy, cycloalkyl,
carboxy, acetamido, hydroxy, hydroxy(Ci.¢)alkyl, trifluoromethoxy, sulfamoyl,
carbamoyl, sulfonamido, alkylsufony!, phenylsulfonyl, aryl, or heteroaryl; wherein the
aryl and heteroaryl groups are optionally mono- or independently plurisubstituted with
R’;

Ry is hydrogen, (Cy.g)alkyl, {Cs.12) cycloalkyl, benzyl, or phenyl; wherein the
benzyl and phenyl groups are optionally mono- or independently di-substituted on the

ring with Rlz;
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cycl opropyl; optionally, one of the bonds in the ring containing Xis a
doubl e bond; R7 is halogen, (Cl_la)alkyl, (Cl.1a)al koxy, (Cl-10)alkylam no,
(C1_10)di al kyl ami no, benzyl, benzyl oxy, hydroxy(C _6)al kyl, hydroxymnet hyl,
nitro, trifluoronethyl, trifluoronmethoxy, trifluoromethylthio,

car bamoy! R Bt RO Tap ARG [ Of Rt e hos DAISTE BN wher of n- - |

a cation, ~a |, heari a.bhoroni c,aci rotecting group, or a group
capabl e ofO'Breaﬁhé'géa?ﬁ%//xa’}ag?’%@%% £ bé’XPR]Hi%%? “‘%V f(‘)} oy %%hth@s sol ution at
physi ol ogi cal - pHisal rindlatofdl redletg akletted fidsi thBgrouptodfistifgofal R, 38l S, 8¢ from

the following Set | or Set Il; 139 Set I: ~and R4 independently are
hydr ogen, aai S(h vdchamry be dcated at enygsositios] adahaang strughte RSepbattibe er oar yl ;

cycl ohet er pal kyl cycl ohet eroal kyl al.kyl; all iona nono- or
hdependerergt e N neiEprt B Sine oAt banelte RORT RGN oal Kyl L al koxy,
hal oal koxy, paliyhad eadikoxy 6; aldwwxywcanbemyl , al kenyl, al kynyl, cycloal kyl,
cycl oal kyl al kyl, polycycl oal kyl , heteroaryl, heteroarylam no, arylam no,
cycl ohet er oal ky¥hereis pdionhbiseeterhbx ¢ avk jine sigpifies R poitiptinteehmieryy| , nitro,
cyano, am no, substituted am no, alkylam no, dialkylamno, thiol,

al kyl t hi o, al kyl carbonyl, acyl, al koxycarbonyl, am nocarbonyl,

al kynyl ammo- carfemypousd k§dlam DagaichoR)s CHal the ﬁMF aohmeaa Wonydurated;
aIkyIcarboquogé, al k Icarbfnqupino, aryl carbonyl am no, al kyl sul fonyl am no,
al kyl am ndtangdhyae bydrowyl, B ashd: caie bpdrpbeniisnd R & «giospof 8ebll | ani nosul i nyl
am nosul fonyl, al kyl sulfinyl, sulfonam do or sulfonyl; Set Il: R3 and R4 are
hydrogen and RS is: Rk R Rx(CHz)sT | Rx1CH2 t- orRyl(CH2)t vy vU or Rza
ly'Rya Ryg." U A chRPokllif cladier ehétein20isi GHR VY @gesontdifing &) il sktkated; R’

(C -6)al kyl car,bonyl , nmono; or_di _%Cl— 6) al kyl am nocar bonyl,

( C3- 8) cyclavd R ypreydsoril R sk yare hxlragasy knd RCIs- sgrapk 9f %@&Jiafhgr@nw}s

ar al kyl OXYGar bonyl, pyridinyl, pyrimdinyl, phenyl, phenyl-substituted

t hi azol yl , " Phenyl am nocar bonyl, al kyl sul fonyl, or phenyl sul fonyl; wherein

t he benzyl, benzoyl,

4. A compound of ¢laim 1 wherein n is 1, X is CH,, R? and R” are hydrogen, and R’

is a nifrogen containing heterocycle.

5. A compound of claim 1 wherein R’ is
@R} (CH)—4
Ny
R’zn
6. A compound of claim 1 wherein R’ is:

Rx
o (CH2—
@ACHZ)t—é
N
RzO/N or 51120 X

7. A compound of claim 1 wherein R’ is
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pyridinyl, pyrimdinyl, phenyl, phenyl am nocarbonyl, alkyl sul fonyl, and
phenyl sul fonyl groups are optionally nono- or independently di-substituted
with R12; R12 is hal ogen, trifluoronethyl, cyano, nitro, (CL.6)alkyl,

(d _6)al koxy, cycloal kyl, carboxy, acetam do, hydroxy, hydroxy(Cl-6)alkyl,
trifluoronetho§¥ sul famoyl, | garbanmoyl, sulfonam do, alkylsufonyl,

phenyl sul f onyl , ’%zyh% or hetero R mhereln the aryl and heteroaryl gr oups
are optionally Yo~ or indepen fly plurisubstituted with R7; Rx is
hydrogen, (d.g)al kyl, (C3-12) cpoal kyl, benzyl, or phenyl; mhereln t he
benzyl and phenyl roups are optlmnally nono- or |ndependently

di -substituted onthe rigg with iRi2; '&ﬁ9m5¥3h§h%@%§&§nﬂﬁmﬂ%m@ﬁbpgen
(Cr_s)al kyl, (d -8)al koxy, O- alkylearboxylate aral’kyl car boxyl at e,

N al kyl car boxam do, N aral kyl carboxam do, or phenyl; Y is a ring atom or

noi ety selected fromthe group consisting of CH2, N, 0, S, SO and SO2 which
maybe Ioc ed a ion of .the ri ructure except at the

desi gnat ed ‘N po‘éCPF%’HE'Hi%‘[%?Imtﬁgﬂﬁ]ﬁaﬁwg%@‘on bonded to (CH2), or (CH2)t;
sis | to6;tisOto6; andui sOto3; and, wherein a bond bisected by a wavy |ine
signifies a point of attachnent. 2. The conmpound of claim1l wherein X is
CH2; the ring containing X is saturated; R and R2 are hydroxyl, R3 and R4
are hydrogen; and R5 is a group of Set |I. 3. A_conpound of claiml| wherein
Xis CH2; the ring containmdn i s saturated; d R2 are hydroxyl, R3 and
R4 are hydrogen; and R5 As a droupxof Set |ljwherejn Y is CH2. 4. A
compound of claim1 whBtein nliwe”™ 1, X is CH3; _R3 And R4 are hydrogen, and RS
is a nitrogen containing r cle’ co nd of claiml wherein RSis
N Rx(CHAI R20 6. A conpound of cﬁalnll erein RS is: (CHA -- (CHz)r R20-N
or , 20

or a cyclic isomer thereof, or any pharmaceutically acceptable salt thereof, any prodrug
thereof, or any solvate thereof} wherein:

[[R*]]1 R* is hydrogen or a substituted or unsubstituted (Cy.g) alkyl, (Cs.5) alkenyl,
aralkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, heterocyclyl, or
heterocyclylalkyl group; and

the wavy lines at asymmetric carbons C* and C” independently indicate for each
asymmetric carbon an R configuration, an S configuration, or a mixture of both

configurations such that all stereoisomers and all stereomeric mixtures are included.

9. The cyclic isomer of the compound of claim 8 having formula (VIb):
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7. A conpound of claiml wherein R5 is 141 Rx,/r~ R~ N NHor H, wherein
Rx is hydrogen, nethyl or ethyl. S. A conpound of claiml of the fornula
(M): R HNN HOB-~-R R2 (VMI)A or a cyclic isonmer thereof, or any
pharmaceutically acceptable salt thereof, any prodrug thereof, or any
solvate thereof; wherein: [[R3]] Rxy drogen or a substituted
orunsubstituted (Cl_s) alkyl, (C2_s)/al kehyl, aral kyl, cycloal kyl,

cycl oal kyl al kyl , cycl oal kenyl, cycl gal keny al kyl , heterocyclyl, or

het erocycl yl al kyl group; and the wavw |ipgs at asymmetric carbons Ca and C6
i ndependently indicate for each aRr ric carbon an R configuration, an S
configuration, or a mxture of both cgnfigwfations such that al

stereoi soners and all stereoneric M esgbre included. 9. The cyclic

i somer of the compound of claim8 hayrigg™~+ LR (Mb): 142 HN Rx RL (c)
B R O ON(VIb) wherein Rl, R2{ and cand vari abl es defined therein,
are as is specified in claim 8. 10.} A m xture of the conpound of fornula VI

of claim8 and its cyclic isomer.
N

(VIb)

wherein R}, R?, and R* and variables defined therein, are as is specified in claim

10. A mixture of the compound of formula VI of claim § and its cyclic isomer.

11.  The compound of ¢laim § having the formula (VII):

HN
N

/Y a
B--...._,___R1

0 /
R? (VID),

I=

or a cyclic isomer thereof, or any pharmaceutically acceptable salt thereof, any prodrug
thereof, or any solvate thereof; wherein the wavy lines at asymmetric carbons C* and C°
independently indicate for each asymmetric carbon an R configuration, an S
configuration, or a mixture of both configurations such that all stereoisomers and all

stereomeric mixtures are included.

12.  The cyclic isomer of the compound of ¢laim 11 having formula (VIib):
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11. The conmpound of claim@8 having the fornmula (M1): HNN ab N/~ /~ a H
In, /BAR OR2 (Vii), wor a cyclic isonmer thereof, or any pharmaceutically
acceptabl e salt thereof, any prodrug thereof, or any sol vate thereof;
wherein the wavy lines at asymretric carbons Ca and Cb independently
indicate for each asymmetric car R configuration, an S configuration
or a mxture of both configurations sugh that all stereoisoners and al
stereoneric mxtures are included. 12. Yhe cyclic isomer of the compound of
claim 11l having forrmula (VIIDb): R ENO/- R BE) ON (VIlb)
wherein R1 and R2 and vari abl es defiyfed therein, are as is specified in
claim1l. 13. A mxture of the co und pf formula VII of claim1l and its
cyclic isoner. 14. The conpound ai m/8 having the formula (M1I1): HNR
N baH/ B OR (VIIl), or a cyetdt~ t hereof, or any
pharmaceutically acceptabl e salt (t hereofg@any prodrug thereof, or any

sol vate thereof; wherein Rx is ethyl, and the wavy |ines at
asynmetric carbons Ca and Cb i ndependen i ndicate for each asymmetric
carbon an R

(VIIb)

wherein R' and R? and variables defined therein, are as is specified in claim 11.
13. A mixture of the compound of formula VII of claim 11 and its cyclic isomer.

14.  The compound of claim 8§ having the formula (VIII):

RX

/\i( a
B

0 /
R? (VII),

or a cyclic isomer thereof, or any pharmaceutically acceptable salt thereof, any prodrug

HN

=

thereof, or any solvate thereof, wherein R* is methyl or ethyl, and the wavy lines at
asymmetric carbons C* and C® independently indicate for each asymmetric carbon an R
configuration, an S configuration, or a mixture of both configurations such that ail

stereoisomers and all stereomeric mixtures are included.

15. The cyelic isomer of the compound of claim 14 having formula (VIIIb):
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configuration, an S configuration, or a mxture of both configurations such

that all stereoisoners and all stereoneric m xtures are included. 15. The
cyclic isoner of the conpound of claim 14 having formula (VI1Ib): 144 HN
RRRL NN/ 2 O , f"- : N O(Villb) wherein R, R2, and R' and vari abl es

defined therein, are as is specifie%Nin claim 14. 16. A mxture of the
conpound of forrmula VIII of claiml1l4;and {\ts cyclic isonmer. 17. A cyclic
beta conpound having formula IV: RL/B~-R2 \RHN R24 k ~I-X Y in Z 1V
including all cyclic isonmers thereo eoi sonmers thereof, solvates

t hereof, hydrates thereof and phag tically acceptable salts thereof,
wherein nis Ito 3; Xis CH2, S, 0, CF3 or g(CH3)2; Z is H, hal ogen
hydroxyl, (C _6)al koxy, (d _12)al kyd—_(C3- /2)cycloalkyl phenyl , or

het eroaryl; wherein the phenyl and he yL-8f oups are optlonally nono- or
i ndependent|y plurisubstituted wth¢R7;” opggonal |y, X together with an

adj acent ring carbon and Z forma fuysed cycl opropyl;

0

(VIIb)
wherein R', R, and R* and variables defined therein, are as is specified in claim
14.

16. A mixture of the compound of formula VIII of claim 14 and its cyclic isomer.

17. A cyclic beta compound having formula IV:

Rl

s

including all cyclic isomers thereof, stereoisomers thereof, solvates thereof, hydrates
thereof and pharmacentically acceptable salts thereof, wherein

nis 1 to 3;

X is CH,, S, O, CF, or C(CHa)y;

Z is H, halogen, hydroxyl, (C;.¢)alkoxy, (Ci.12)alkyl, (Cs.pz)cycloalkyl, phenyl, or
heteroaryl; wherein the phenyl and heteroaryl groups are optionally mono- or
independently plurisubstituted with R’;

optionally, X together with an adjacent ring carbon and Z form a fused
cyclopropyl;

optionally, one of the bonds in the ring containing X is a double bond;
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optionally, one of the bonds in the ring containing X is a double bond; 145
R7 is hal ogen, (G _lo)alkyl, (Cl.1o0)al koxy, (G .1lo)alkylam no,
(Cl_lo)dial kyl ami no, benzyl, benzyl oxy, hydroxy(Cy_6)al kyl, hydroxymnethyl,
nitro, trifluoronethyl, trifluoronethoxy, tnfluoronethylthio

N- hyd ' t ul | f d
L R LR R R A e (i L o g
CHR'; kK 3 d 0
Lo 3 when 5L e et o e eye “51 0

wherein M tnsﬂuarqrmth@m tnfh%omethyhﬂyd,rhimowmimgcﬁnbmwbnw, aegitaimigeot ect i ng
group, or roup drolyzed to a hydroxyl group in an
aqueous so ?%%S%ﬁmﬁﬁﬁ $@ﬁ E@rgﬁ?ﬂ%ﬁ Hn biological fluids; Ris

hydr ogen, (C - 4Qh§bkglcpm8{&aﬁg%) cycloal kyl; each Wi is independently: a)

hydr ogen; b) (CI-lZ)aikyI (C2.12)al kenyl ; QCZ 12) al kynyl ; (C342)
cycl oal kyl ; or k&3 to 31@)&‘)}1015 D& &é&hanWQéﬂé the al kyl, al kenyl al kynyl ,

cycl oal kyl and I 0 a ki onally nono- or |ndependently
pIurisubstitutengjgﬁiﬁE§¥I%ﬁ aﬁ%?%&gﬁgﬁg’kyl al kenyl , al kynyl portions

i ncl ude |inear pﬁspﬁﬁpgﬂﬁﬁlgbqgm&mgﬂQr@ayoﬂ@clude cyclic portions; c) aryl;
or heteroaryl; where %he aryl and heteroaf_T groups are optionally nono- or

i ndependent |y pRuﬁIildsE gﬂﬁmqmd@ttlmrtthgqﬁm aerjOIﬁali)( P yhereinrdr és Reatipn; s

2- oxopyrrolidinyl; (CL.6)al koxy; phenyl; phenoxy; (d.g)cycloal kyl; (3
).3.3] bicyclic carbocyclic noi ety; pyridinyl; napht hyl ; cyclohexenyl; (C
1 $)al kyl carbonyl ; (C3.12)cycl oal kyl carbonyl; benzyl; benzoyl; pyrimdinyl;
phenyl am nocar bonyl ; al kyl sul fonyl; phenyl sul fonyl; or adamantyl; where the
cycloal kyl ring is optionally substituted with hydroxy(Cl1”6)al kyl ; where the
2- oxopyrrolidinyl, (d.6)al koxy, phenyl, pyridinyl, benzyl, benzoyl,
pyrimdinyl, phenyl am nocarbonyl, al kyl sul fonyl, phenyl sul fonyl, and

napht hyl groups are optionally
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nono- or independently di- or independently trisubstituted wwth R12; where
the phenoxy group is optionally nono- or independently disubstituted with
(Cl.4)al kyl, (Cy4)al koxy, or halogen; and where the [3.3.3] bicyclic
carbocyclic noiety is optionally nono-or independently plurisubstituted
with (C-$)alkyl; pis 0to 3; and RL2 is halogen; trifluoromethyl; cyano;
nitro; (@hydyaxykdaring@hobdrmt kead proteaingl gpdlk yt 4 gaaplkepatile afledingri do; hydr oxy;
hydr oxy(d _6) al Eyl ; h dr0f<ymat hyl; trifluoromethoxy; .sul fanoyl; carbanoyl;
sul f onanily@iolyze W@é}v%w;gremwwuﬁw,utmaﬁypbys egsdPH I Myhere the aryl
and het erb?&B%ikal Q4ps are optionally nmono- or independently

pl urisubstit wth R7; e) (R13)2CH(CH2)qg-, where R13 is phenyl; in which

t he phenyl gr @&phydrezen, ((4epalkdent(Cy. -9ptdicdiayll y nono- or independently
di substituted with,R12; and q is 0 to 3; 146 f) a group of the fornula:
R5 r "~ (crskRwdéindepandenthy R are i ndependently hydrogen; (CLS)alkyl

(C . 6)al kyl car bonyl.; 1%@0 en! 2)cycl oal kyl ring; (C3_!2)cycloal kenyl ring;
benzyl ; benzoyl; pyPi i neg, pyri m di ne; phenyl; phenyl am no-carbonyl ;

al kyl sul fonyl; or meitylgulkiRig] )akare (Che)atwalyRACKyh cydlodilyli 6 @Bt i onal |y
substituted with hydroxy(C .6)alkyl, and where the benzl%cl)l . benzoyl,
pyri di ne, 2yipatkenyhevhesp malkyloatisenyl. kst syderiyl andicxgloaterd pyouns ard

henyl sul - i - ' i -substituted
R O R e e’
to 6; or dgleng!,glkgupl wirtitiddntloddihar or BaBeclad (hiid3 ind mayhelwieRRlid s hydrogen;

(<A _g)al kyl ; benzyl; or phenyl; in which the benzyl and phenyl groups are
opt i onal IBPT#¥¥0- or i ndependently di-substituted on the ring with R12; and t

cycloal kyl L or (o) 15y hiaBmR R bert HE AR SR SR T o 1
cycl pal kyﬁlmﬁﬂ@r ﬁw@bﬁﬂbﬁﬂeﬁﬂuﬁgﬁ&ﬁﬁﬁec&ﬁrﬁh Ré’g)t ionally nmono- or independently
plurisubstituted wth B2, and where the alkyl,

d) R*(CHa),- where R 15 2-oxopyrrolidinyl; (Cy.¢)alkoxy; phenyl:
phenoxy; (C.g)cycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; (Cg)alkylcarbonyl; (Cs.iz)cycloalkylcarbonyl; benzyl; benzoyl;
pyrimidinyl; phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or adamantyl; where
the cycloalkyl ring is optionally substituted with hydroxy(C,-s)alkyl; where the 2-
oxopyrrolidinyl, (C;.¢)alkoxy, phenyl, pyridinyl, benzyl, benzoyl, pyrimidinyl,
phenylaminocarbonyl, alkylsulfonyl, phenylsulfonyl, and naphthyl groups are optionally
mono- or independently di- or independently trisubstituted with R'%; where the phenoxy
group is optionally mono- or independently disubstituted with (Cy.4)alkyl, (C1.4)alkoxy,
or halogen; and where the [3.3.3] bicyclic carbocyclic moiety is optionally mono-or
independently plurisubstituted with (Cy.g)alkyl; p is 0 to 3; and

R'? is halogen; trifluoromethyl; cyano; nitro; (C.¢)alkyl; (C).¢)atkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(Ci.s)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenylsulfonyl;
aryl; heteroaryl; where the aryl and heteroaryl groups are optionally mono- or
independently plurisubstituted with R’;

e) (R“)CH(CH,),-, where R" is phenyl; in which the phenyl groups are
independently optionally mono- or independently disubstituted with R'; and q is 0 to 3;
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al kenyl, al kynyl portions include |inear or branched chains and may incl ude
cyclic portions; b) aryl; or heteroaryl; where the aryl and heteroaryl
groups are optionally nono- or independently plurisubstituted with RL2; c)
R11(CH2) p where R11 is 2-oxopyrrolidinyl; (Cl.6)al koxy; phenyl; phenoxy;
(Cl-%)cycloal kyl; [3.3.3] bicyclic carbocyclic noiety; pyridinyl; naphthyl;
cycl ohexenyl; (C1_$)al kyl carbonyl; (C3.12)cycl oal kyl carbonyl ; benzyl;
benzoyl; pyrimdinyl; phe api nocar bonyl ; al kyl sul fonyl; phenyl sul fonyl ;
or adamantyl ; V\herg‘yatgﬁ(gupc@%/t}‘%gd ring is optionally substituted with
hydroxy(d _6) al kyl ; where the 2 147 cgxopyrrolidinyl, (Cl-6)alkoxy, phenyl,
pyridinyl, benzyl, benzoyl, pyrimdijnyl, phenylan nocarbonyl,
al kyl sul fonyl, phenyl sul fonyl, andpht hyl groups are optionally nono- or
i ndependentiy di- or independentRY tri@ibstituted with RL2; where the
phenoxy group is ogti onal Iy nono- or independently disubstituted with
(Cl1. 4) al kyHere RE anjl R kaeyndepondenty dydiogem (€. walkyk (€halkslcart8hyb{@ycl i c
car bocycl ie noiety.is optional mono-.or independently plur.isubstituted
with (C 1@?%%1?@;}1F¥1¥51gr 362)%&%?11‘%% PRg pengyih By %PY‘&@P% F&B%ﬂ@?hyl . cyano;
nitro; ( i foed : . 0% ¥ 1 ges1 hydr oxy;
%he‘gglgl%}%/ﬁ#’]@ﬁlg czﬁ'))gill)‘ioﬁﬂéjrl;sulﬁiﬁﬁd,Q)?Ehéﬂy;lsu%ﬁﬁ, Mereatﬁ@%%d;/[‘ilba‘_#ﬂll

hydr oxy(d _ hydr oxyret h trifl boronmet hoxy; sulfa ; ‘car banoyl ;
sul f onanirthg;is eptiopaBy sabsiitutedowish nydnok§(@hy)alkyl.cangd whenethebearyt) henwbids e t he aryl
and heteroaryl groups are optionally nmopo- or. independentl ri

Subst 1 ¢ atRHCe RTRR g, DRy POy o by BTN At BB i h ¢ he
phenyl gr afd GhiionARERBAEEEH ihYepRRAdnRD i kibsARAG with R de RENGRNEPY

di subst i tgg?{gjg Wi(t?ph1 RIEZH%;e and qli Sepg tél 2; ')e('?s a gr‘gup of the fornula: R15
R1A~ \ ( Cizgether wirer & {R14)caridalRbrieg; end miepertdent | y hydr ogen; (Cl. B) al kyl ;
(CL. 6)al kyl carbonyl ; (C3 ‘3‘%’ cl oal kyl ring; (Cs-12)cycloal kenyl ring;
benzyl ; benzoyl; p iadgrﬂgl?oé i%‘i'“&ﬁ?re; phenyl ; phenyl ani no- car bonyl ;

al kyl sul fonyl ; or phenyl sul fonyl; where thesycloalkyl ring is optionally
substituted with hydroxy(d _6)al BﬁHOmGngre t he benzyl, benzoyl,

pyridi ne, pyrimdine, phenyl, phenylaniinocdrbonyl, alkylsulfonyl, and

phenyl sul fohykon 0F 0ueS..%€, SRLLBaLAY. FTPRG ok RPRRHIRAR e fhetibst tuted
groups are optionally mono- or independently di-substituted on the ring with R'%; and t is
0 to 6;
R® is:

a) (Crrp)alkyl; (Crz)alkenyl; (Coi2)alkynyl; (Ca.i2) cycloalkyl; or (Cs.
12)eycloalkenyl; where the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups are
optionally mono- or independently plurisubstituted with R", and where the alkyl,
alkenyl, alkynyl portions include linear or branched chains and may include cyclic
portions;

b) aryl; or heteroaryl; where the aryl and heteroaryl groups are optionally
mono- or independently plurisubstituted with R'Z

¢) RM(CHy),- where R is 2-oxopyrrolidinyl; (C.¢)alkoxy; phenyl;
phenoxy; (C)g)eycloalkyl; [3.3.3] bicyclic carbocyclic moiety; pyridinyl; naphthyl;
cyclohexenyl; (C1.g)alkylcarbonyl; (Cs.iz)cycloalkylcarbonyl; benzyl; benzoyl;
pyrimidinyl; phenylaminocarbonyl; alkylsulfonyl; phenylsulfonyl; or adamantyl; where
the cycloalkyl ring is optionally substituted with hydroxy(C.¢yalkyl; where the 2-
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together forma (C3-,2)cycloalkyl ring; andt is O to 6; or f) a group of
the formula: R21 O (CH2)t where R2' is hydrogen; (Cl_s)al kyl; benzyl; or
phenyl ; in which the benzyl and phenyl groups are optionally nono- or

i ndependently di-substituted on the ring with RI2; andt is O to 6; and R26
is: 148 a) hydrogen; b) (Cl 12) al kyl; (C2.12)al kenyl; (C2.12)al kynyl;

(C. 3-12) cycloal kyl; or 12) cycl oal kenyl ; where the al kyI al kenyl

al kynyl , oggrwidian, (Enda é}’sdﬁllemélnwrlfb’fl)duwzﬁ]s benzgist, ijﬁﬁllldlw AONO- or

L N L R S Y AR

por t i ons monp- & intiepentetibt div oninitpendrelyarifitatifred wﬁlﬁ]ﬁ‘%eﬂemaé pher@koups are
optionally nono- or independently plurisubstituted with R12; d) R27(CH2) p ,
wher e R2ETQUP 190RHBBYY mﬂniouPwrlepepéqmb’)cawbéwtedpw&ngﬁm)aﬂaﬂe sjplicoxy,

L L T

benzoyl ; md@yendendy p&xlnsuhirlﬂanyd afmllﬁcpgﬁlhglnphsOadarmﬂtyl or RNsuI fonyl, wherein

the RN group is | kyl, al kenyl , aryl, aral cl oal kyl , cl oal kyI al kyl,
cycl oal kenyl, cycl 8al I%éﬁlﬂgﬁﬁ I%?ﬂ“oroﬁ@ﬁé’ll»cfdf?@ ;FI“TO: E Bﬁélké@c( BYkyl ; where
th I Cl. 6) al kyl ;

e CYCL AUt Lok LR RIS RS 0) o

benzoyl , t@ﬂ‘lﬁdrﬁilnéﬂhﬁxj',,suhhlﬁﬂyl aarbaacylt hofoymbmidINalkgdiongh Iphhryjlsngfo@yps are
optionally nmono- or i ndependent I % di - or independent I y trisubstituted with

R12; wher®lihrieroynkndiese ge d hefgtoapi graups gsrrtiogally mespetident | y
di subst i ggI?I 4) al koxy, or hal ogen; and where the
[ 3.3.3] tﬁ%@% ﬁ{c;g&'% |t§&llrﬂr'1m ety is optionally nono-or independently
pl urisubstituted widp tR‘égcw(angMI, whierd B Qs ph‘m?t iantidRYRe plenybE@gpNire

trifluoronet hyI cyano; nitro; (Cl 6) al 6) al koxy, cycloal kyl;
car boxy; iBdependen homth ¥y0n0h PHing tiga%wq@stﬁt%w%%ym%gusﬂm

trifluoronethoxy; y/ c yl; sul fonam do; al kyl suf onyl ;
phenyl sul fonyl; ar lf]g ngtogg%eafr%%&ﬁe\here the aryl and heteroaryl groups are

optionally nono- or i ndependent |y plauri substituted wth R7;

N
R (O —

where R' and R" are independently hydrogen; (C).g)alkyl; (Cy.s)alkylcarbonyl; (Cs.
z)cycloalkyl ring; (Ca.iz)cycloalkenyl ring; benzyl; benzoyl; pyridine; pyrimidine;
phenyl; phenylamino-carbonyl; alkylsulfonyl; or phenylsulfonyl; where the cycloalkyl
ring is optionally substituted with hydroxy{(Ci.¢)alkyl, and where the benzyl, benzoyl,
pyridine, pyrimidine, phenyl, phenylaminocarbonyl, alkylsulfonyl, and phenylsulfonyl
groups are optionally mono- or independently di-substituted with R'%; or R* and R
together form a (Cs.i2)cycloalkyl ring; and tis 0 to 6; or

f) a group of the formula:

R21—O—(CH2)t—§

where R* is hydrogen; (C.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl groups are
optionally mono- or independently di-substituted on the ring with R'%; and tis 0 to 6; and

R* is:
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e) (R1)2CH(CHz)g , where R13 is phenyl, in which the phenyl groups are

i ndependently optionally nono- or independently disubstituted with R12; and
gis O0Oto 3, f) agroup of the formula: Rls Rl4~ ~(CH2)ss 149 where R14
and R15 are independently hydrogen; (Cl _s)alkyl; (CL.6)alkylcarbonyl; (C3_
12) cycl oal kyl ring; (C3.12)cycl oal kenyl ring; benzyl; benzoyl; pyridine;
pyri m di ne; phenyh)lgﬂemyh@nino-carbonyl; alkylsulfonyl or phenyl sul fonyl ;
where the cycl oal k

ptignal ly substituted wt
hydr oxy(G _b) al kyl | %) a(ﬁrd"lﬂﬁagﬂe( Hé)ag‘éaﬁﬁlyk/@ lb)éﬁ‘i’ 3 (s @&?XQRH&J@’I HyFmi di ne,
phenyl , Romyl I I (%Q]EFH ps are
opt i onal Reey%é]%@ngfq@ndepe%k Aﬂyén Pajslﬁ ¥ut e %ﬁ?%&%gﬁé}yf gﬁ)lu%g g%d R 5
t oget her optomally (@R bﬁ)r[dj:ptkmﬂahﬂwplunsmntmwwsbm afi ethe2 thoaliyl,or g) a group
of the fo mul a: R2 tF where dr ogen; 8).al kyl; benzyl;
or  pheny FKFTH. T 61 TR KA AE L SHEARAEed SaBy e Bstidsmatisy momo-  of
|ndepend?@{,tc;ﬁsdl-substltuted on the ring with R12; and tt is 0 or 2 to 6.
18. The conpound of claim 17 wherein Xis CH2; the ring containing Xis

saturated; R and c%rﬁ;mm&bmlwheiﬁthew and)ﬁaﬂwacbfltgfromsarmp‘t%nmmber ein Xis
CHz; the ring co ta| %“;1 aturated; .Bland R2 are hydroxyl; Y is CHR25;
and R24 |n§°“é’ePE VE}F Hfptedgyi 1 RT; »12) al kyI (C2 | 2) al kenyl

C2.12)al k |, 1 : th
( ) al kyny 1@7( H %EM 13%07&@11%@1 )glgg%% éj & er ein the

al kyl , al kenyl , aI nyl , optionally
nono- or phantecge(@i&bﬂylc}oahdyul;r[i}s?uﬁﬂmytcht eﬂbwytohc szety,ammdmymt@hmyt he al kyl ,

ol ude’ GJAPIEeBEF Lv oRa Y GHOBRH - 1oBYs BHRY FYOHBHONRa: PheSBEndent |y
E’leg') ZUCIE ( %ﬁ%lfi?l %éﬁ}lﬁéﬁgﬁ&éﬁ%&@?ﬁmﬁnw & lgms%}fgnﬁf whiiSird RE R Roup is
alkyl, alkenyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
heterocyclyl, or heterocyclylalkyl; where the cycloalkyl ring is optionally substituted
with hydroxy(C;.¢)alkyl; where the 2-oxopyrrolidinyl, (Cy.¢)alkoxy, phenyl, pyridinyl,
benzyl, benzoyl, pyrimidinyl, phenylaminocarbonyl, R, and naphthyl groups are
optionally mono- or independently di- or independently trisubstituted with R'%; where the
phenoxy group is optionally mono- or independently disubstituted with (Cq.4)alkyl, (C;.
s)alkoxy, or halogen; and where the [3.3.3] bicyclic carbocyclic moiety is optionally
mono-or independently plurisubstituted with (Cys)alkyl; p is 0 to 3; and
R is halogen; trifluoromethyl; cyano; nitro; (Ci.¢)alkyl; (C1.¢)alkoxy;
cycloalkyl; carboxy; acetamido; hydroxy; hydroxy(C,.¢)alkyl; hydroxymethyl;
trifluoromethoxy; sulfamoyl; carbamoyl; sulfonamido; alkylsufonyl; phenytsulfonyl;
aryl; heteroaryl; where the aryl and heteroaryl groups are optionally mono- or
independently plurisubstituted with R%;
e) (R"*)CH(CH,),-, where R" is phenyl, in which the phenyl groups are
independently optionally mono- or independently disubstituted with R'?; and qis 0 to 3;
f) a group of the formula:

R15

N
R4 CHI—

3
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R21-C (CH2)1 150 20. The conpound of claim 17 wherein Xis CH2; the ring
containing Xis saturated; R and R2 are hydroxyl; R24 is hydrogen; Y is
CHR25 and R25 is selected from (ClL. 12)al kyl, (C2.12)al kenyl,

(C2-12)al kynyl, (C3-12) cycloal kyl, or (C3.12)cycl oal kenyl; wherein the
al kyl, al kenyl, al kynyl, cycloal kyl and cycl oal kenyl groups are optionally

nono- or whemde md@iiwlmapenmﬂymyﬂmgad (@i HRIKRE 2C,. gnlttylsbtboniin (Che al kyl
al kenyl, al kynyl ortlons i nclude linear or brancﬁed chai ns and may
i ncl ude ¢ equfeal Figoffe: 125k pylkenyd singdieaeyly bergapl prrdingigepistdisat | v

| uri sub R f th
Pt SUOSHE My bl oA B ok AT\ o Bl 1h°
conmpound riaf icb@ptionally sulzetieedwith ay‘sﬁuzy(al Jaﬁllfyl,rmd@ﬂmwthmbegzﬂ@ lengastlur ated; R

and R2 are hydroxyl,; R24 is hﬁ i Yis and R26 i s selected from
hydr ogen PYtigieg. nysimidiag phengh p W’é‘ﬁWbOI{Yézzﬂﬂﬂ)é§Lﬁf%thd pb@af sfpnydy c| oal kyl ,

or (G312} exshaal kel m\é@egrqhﬁpw&nak@{.gubsausgcg% LB iyel oal oyl and

cycl oal k y groups are optiona urlsubstltuted

Wi th R12toguitbr férer £{Cs. it fegclahlky] ing k@ myik 0 cal2kydybr portions include |inear

or branched chains and may include cyclic portions; phenyl optionally nono-

or independent |y plird FOBR of higfemulit h R12; R27(CI—|2)V- (R13)2CH(CH2)q; a

group of the formula: 151 R14 -(CHz)ss- R15 a group of the formula
R21_"‘0_(CH2)R_§

where R is hydrogen; (C.g)alkyl; benzyl; or phenyl; in which the benzyl and phenyl
groups are optionally mono- or independently di-substituted on the ring with R'%; and tt is
Qor2to6.

18.  The compound of claim 17 wherein X is CHp; the ring containing X is saturated,;

R! and R? are hydroxyl.

19.  The compound of claim 17 wherein X is CHp; the ring containing X is saturated;
R'and R? are hydroxyl; Y is CHR®;

and R* is selected from hydrogen; or (Cy.p2)alkyl, (Coz)alkenyl, (Cyo2)alkynyl, (Cs.1)
cycloalkyl, or (Cs.iz)eycloalkenyl; wherein the alkyl, alkenyl, alkynyl, cycloalkyl and
cycloalkenyl groups are optionally mono- or independently plurisubstituted with R, and
wherein the alkyl, alkenyl, and alkynyl portions include linear or branched chains and
may include cyclic portions;

or phenyl optionally mono- or independently plurisubstituted with R

RY(CHp)p;
a group of the formula:
(R™),CH(CHz)q-;
or a group of the formula:

R —0—(CHy),——
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R21-0-(CH2)tt-22. The compound of claim 17 having Formula (V): R N\ 2 O
RNO2SN "rrrI NH2 (V), pharmaceutically acceptable salts thereof, hydrates
t hereof , prodrugs thereof, and solvates thereof, and stereomeric m xtures
wi th other enantioners thereof, and wherein RN is a substituted or
unsubstituted al kyl, al kenyl, aryl, aral kyl, cycloal kyl, cycloal kyl al kyl,
cycl oal kenyl, cycl oal kenyl al kyl , heteracyclyl, or beterocyclylal kyl group.
23. A compound of any of clains 1-22 wherein RL and R2 independently or
together are hydroxyl bearing the boronic acid protecting group formed from
(+) - pi nangdi olpheRbAREAA of claifs T ﬁfﬂ%ﬁl@@@ﬂﬁt’tﬂ@figg ttainfheX GlAARRELO! ;
2,2-d|ethqnolag1ne; 1,3-pr%paned|ol; 2, 3- ytane rol, ditsopropyl tartrate;
1, 4- but arfedindIR” ark sbprdpyt et Inanegtnpl;is CERS, jndbRB-is soaekiivml(C).
1,1,2-tri nyl -1, 2-.eth di ol ; 3R)-1,4-dinmet hyoxy-1, 1, 4, 4-tetraphenyl -
2 3 but arbah Crfisl (CorRUbaYE (CLahrBIIGIL S b astoatisny Weisiho 152
24. A cORROMRA, Sfke@AYalRinyd) ALIBRI1 & W&ﬁfaﬂx‘eﬁ?{@m E8ptiSAap aeNbs Y Or
together are a group capable of q i ng hydrolyzed to a hydroxyl group in an
aqueous dudeptidentipplurishhsitabdpiithdl *,piid ovherain thealtiqn) dlednyl,land dikyngs. A
pharmaceutical .conpagsition copptisi.n conpound of.. any.of cl ai 1-24 and
b phar ma ROt SpNe near s A Fpaie and ey REME et i iR PR g
di pept i dxdpﬁeﬁaq%rﬂéﬁﬁ-ok }ﬁcfegé}mehﬁy PRig@dtiandd Wb @t!‘%fg%@t(c@@p-; pepti dase- 1V with
an effectlgp amount of a conmpound of any of clainms 1-257 27. The use of a
conmpound (B )AHYCdE:)el ai ms 1-25 for the manufacture of a nedicanent for the
treat ment of tqf n?ICQEQition of a mammal that can be regul ated or
nor mal | z @B HAIBMSN of di peptidyl peptidase-1V. 28. The use of claim
27, wherein the mal condition isRnnpaired glycemc control. 29. The use of
claim 27, wherein the nalconditlQﬂ_is di abetes. 30. The nethod of claim 26,
/
15

wherei n the conpound sel ectively Y.nhi thﬂs) di pepti dyl
Ly

T

R
or a group of the formula

R ——0——(CH)——

21.  The compound of claim 17 wherein X is CHy; the ring containing X is saturated;
R! and R? are hydroxyl; R*is hydrogen; Y is NR*® and R is selected from hydrogen;
(Cr-2)alkyl, (Copp)alkenyl, (Ca.ip)alkynyl, (Cs.i2) eycloalkyl, or (Cs.12)cycloalkenyl;
wherein the alkyl, alkenyl, alkynyl, cycloalkyl and cycloalkenyl groups are optionally
mono- or independently plurisubstituted with R'?, and wherein the alkyl, alkenyl, alkynyl
portions include linear or branched chains and may include cyclic portions; phenyl
optionally mono- or independently plurisubstituted with R'Z
R¥(CHy),-;
(R");,CH(CH2)q

a group of the formula:
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pepti dase-1V over at |east one other dipeptidyl peptidase. 31. The use of
claim27 further conprising adm nistering a therapeutically effective
anount of a second nedi canent selected fromthe group consisting of a second
medi canment that increases insulin secretion, increases insulin sensitivity,
reduces the wuptake of sugar fromthe gastrointestinal tract, enhances the
ef fect of endogenous peptides or proteins that affect glycemc control, or
provi des a replacenent for enB8genous peptides, proteins that affect

gl ycem c control, or any conbinalion thereof. 32. The use of a
therapeutically effective amount Nf—a(fipgt—eonpound of any of clainms 1-25
and one or nore second nedi canernfs sel ected fromthe group consisting of a)
O her di peptidyl peptidase-1V Rbhibitors; 153,b) Insulin sensitizers

sel ected fromthe group consisting of (i) PPAR  agonists, (ii) biguanides,
and (iii)agroup ef the pbrosgnat ase- 1B inhibitors; C Insulin or insulin mnetics;
d) Sul fonylureas or other insuljn secretagogues; e) a-glucosidase
inhibitors; f) glucagons recepR%)]r—a@mTi'@Hg)tt'gj—G_P- 1, GLP-1 minetics, and
GLP-1 receptor agonists; h) GP-2, GP-2 mnetics, and G.P-2 receptor
agonists; i) GP, AP mnetics, and G P receptor agonists; j) PACAP, PACAP
m metics,_.and PACAP receptar, 3 agonists; k) Cholesterol |owering agents

sel ect ed 4% omrlfl}?é’oﬁﬂ’@li'ﬁ@%ﬁ%%” grieg Formula s CoA reduct ase inhibitors,
(ii) sequestrants, (iii) nicotinyl alcohol, nicotinic acid or a salt

t hereof, (iv) PPARa agonists, (v) PPARa/y dual agonists, (vi) inhibitors of
chol esterol absorption, (vii) acyl CoA: cholgsterol acyltransferase
inhibitors, and (viii) anti-oxt 1) }?’PARS agoni sts; n) Anti-obesity
conpounds; n) An ileal bile acild tra ger inhibitor; o)
Anti-inflammtory agents; p) GICSF, CSF Yi netics, and G CSF receptor

agoni sts; and ) EPO, EPO m neti and EPgreceptor agonists

o)

RNO,SN

V),

pharmaceutically acceptable salts thereof, hydrates thereof, prodrugs thereof, and
solvates thereof, and stereomeric mixtures with other enantiomers thereof, and wherein

RY is a substituted or unsubstituted alkyl, alkenyl, aryl, aralkyl, cycloalkyi,
cycloalkylalkyl, cycloalkeny), cycloalkenylalkyl, heterocyclyl, or heterocyclylalkyl

group.

23. A compound of any of claims 1-22 wherein R' and R? independently or together are
hydroxyl bearing the boronic acid protecting group formed from (+)-pinanediol; pinacol,
1,2-dicyclohexyl-ethanediol; 1,2-ethanediol; 2,2-diethanolamine; 1,3-propanediol; 2,3-
butanediol, diisopropyl tartrate; 1,4-butanediol; diisopropylethanediol; (8,S,)-5,6-
decanediol; 1,1,2-triphenyl-1,2-ethanediol; (2R,3R)-1,4-dimethyoxy-1,1,4,4-tetraphenyl-

2,3-butanediol; methanol; ethanol; isopropanol; catechol; or 1-butanol.
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for the manufacture of a medicanent for treating, controlling or preventing
in a mammlian patient in need of such treatnent one or nore conditions
selected fromthe group consisting of (1) hyperglycema, (2) |ow glucose
tol erance, (3) insulin resistance, (4) obesity, (5) |lipid disorders, (6)
dyslipidema, (7) hyperlipidernia, (8) hypertriglyceridema, (9)

hyper cholést eAotcengicand Of ey blbalainLl -2 wbtrsin R\llalryi i3 lgﬂepmdent]yeared) gethef 12)

at heroscl erosi s _and el.a scu rest enosi s, irritable
bonel - Syt B Sobesle' ap Rk RaRiiruis aoy AL E0W S AR Rolth o i ceace
and ul cebﬁ}gl(ylg ie8ll JH bSin bib1bEkarfigygatoi d arthritis, (17) other inflammatory
condi ti ons, %) pancreatitrs, (19) abdom nal obeS| ty, (20)

neurodegeneratl ve di sease, (21) mul tiple sclerosis, (22) retinopathy, (23)

h nd .an. 154
nyper anaPayent ST BAP B cdiparicy gﬁ?éere%@%apwhpéugﬁlﬁaé%{oﬁam L2489 1ype 11
di abet es g ph@Place@i @M AchPiaMRNGra&f i ci ency, (30) neutropenia, (31) anem a,
(32) neuronal disorders, (33) tunor growh and netastasis, (34) benign

prostatic hypert rophy, (35) gi ngi vitis, (36) hypertension, (37)
t d . condi t]. t hat t ted b hi bi t f
S e Y S e e

conpound %tmﬁ@éﬁ@fwﬂﬂ A éffecﬁv@é:momﬁ Rdla %m%ﬁ@ﬂmcbﬂﬁﬁﬁl logapRps 10Rat i ncreases
insulin secretlon increases insulin sensitivity; reduces the uptake of

sugar fromthe gastrointestinal track, enhances the effect of endogenous
pepti des te| ns.that affe troI vi des, a repl acenent
for endggeno © 356,01 4edmRging o g?—@?ﬂg&?‘ﬂﬁ ééli‘e‘af*’é)/‘tfo éntrol, or any
conbi nat inQRAidaBRAERE the tRAtmditSr BRAL MRS RIHId LS a ﬁ@zﬂﬁiaﬁﬁfa&@dﬁ@re@ulﬁte%ﬁ wher ein

t he second nmedi canent is an antidiabetic agent. 35. The pharnmaceuti cal
conbi nat inormalized v inhiditiontddepeptidyiepepedagkd Vi ati o of the conpound and the
anti di abetic agent is fromabout 0.01:1 to about 100:1. 36, The
pharmaceutical conbination of claim 34, wherein the second nedi canent is

gl yburi deg gl 'TFPlb%lb@'@f i@t 20 H AR the' rﬁﬂ@&{d1t’ilhfji‘§amﬁﬁ§€d3él§7&é?mc@bﬂﬂil' tazone,
rosiglitazone, acarbose, mglitol, exenatide, insulin, nmetformn,

gl yburi de, gllneplrlde glipyride, g|IpIZIde chlorpropanlde gllcla2|de,
acar bose,_ mglitol i.0, | i ne,.. .rosiglitazone, insulin, G
- 262570, %sag Tthéﬂé%ﬂ‘gdalgﬂrbr% é’éffelml%%& gsh fisbelBy 240, R 1 19702,
AJ9677, repagl i nide, nateglinide, KAD 129, APR-H039242, GW 409544,

30.  The method of claim 26, wherein the compound selectively inhibits dipeptidyl

peptidase-1V over at least one other dipeptidyl peptidase.

31.  The use of claim 27 further comprising administering a therapeutically effective
amount of a second medicament selected from the group consisting of a second
medicament that increases insulin secretion, increases insulin sensitivity, reduces the
uptake of sugar from the gastrointestinal tract, enhances the effect of endogenous
peptides or proteins that affect glycemic control, or provides a replacement for

endogenous peptides, proteins that affect glycemic control, or any combination thereof.
32.  The use of a therapeutically effective amount of a first compound of any of claims

1-25 and one or more second medicaments selected from the group consisting of

a) Other dipeptidyl peptidase-IV inhibitors;
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KRP297, AC2993, LY307161, NN221 1, and LY315902 or any conbination thereof.
37. The pharmaceutical conbination of claim 33 wherein the second nedi canent
is suitable for treatment of a diabetes-associated condition. 155 38. The
pharmaceutical conbination according to claim 35 wherein the conpound of

any of clains 1-25 is present in a weight ratio to the second nedi canent
from about 0b®1: 1 InsulialsensitiztselectedFronhiheagrinarcafisting pAfi) ABAR conpound of

Formula | of, claiml c ri si.ng: _contactin c ound of Fornmula (XXX) R2
RLB O !ag?\illst?z&l@g}%am%?%@m? Riotesn gh‘t?a%ﬁy‘%h@ 6&‘1 BFfula (XXXI1) NH2 R5
(XXXI)  whereich L ¢Bhics &fuBn hEAKEAQY group under conditions suitable to
provi de the conmpound of claiml. 40. The nethod of claim 39 wherein L is
hal o or a sul flpnat Suendnreas ss@halinsulinsconetagoghesf cl aim 39 wherein L is
chloro or bronp. 42. The.nmethod of claim39 further conprising preparing a
conmpound of tH FoPﬁ%lPEOSI&ESS\H%T%&Rl and R2 are each OH by contacting acid

and a conpoungh of ein R and R2 are each hydroxyl bearing
a boronic aci pro?gg?g(ﬁgsqgér%adﬁag%%% met hod of preparing a conpound of

claiml or 2 lavi ng:IBst nGLR-D@metics,nd GLP-1 receptor agonists;
h) GLP-2, GLP-2 mimetics, and GLP-2 receptor agonists;

i) GIP, GIP mimetics, and GIP receptor agonists;

) PACAP, PACAP mimetics, and PACAP receptor 3 agonists;

k) Cholesterol lowering agents selected from the group consisting of (i)
HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic acid or
a salt thereof, (iv) PPAR« agonists, (v) PPARo/y dual agonists, (vi) inhibitors of
cholesterol absorption, (vii) acyl CoA:cholesterol acyltransferase inhibitors, and (viii)
anti-oxidants;

1) PPARS agonists;

m)  Anti-obesity compounds;

1) An ileal bile acid transporter inhibitor;

0) Anti-inflammatory agents;

) G-CSF, G-CSF mimetics, and G-CSF receptor agonists; and

q) EPO, EPO mimetics, and EPO receptor agonists

for the manufacture of a medicament for treating, controlling or preventing in a
mammalian patient in need of such treatment one or more conditions selected from the
group consisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance,
(4) obesity, (5) lipid disorders, {6) dyslipidemia, (7) hyperlipidemia, (8)
hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (11) high LDL
levels, (12) atherosclerosis and its sequelae, (13) vascular restenosis, (14) irritable bowel
syndrome, (15) inflammatory bowel disease, including Crohn’s disease and ulcerative colitis,
(16) rhenmatoid arthritis, (17) other inflammatory conditions, {18) pancreatitis, (19) abdominal
obesity, (20) neurodegenerative disease, (21) multiple sclerosis, (22) retinopathy, (23)
nephropathy, (24) neuropathy, (25) Syndrome X, (26) ovarian
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RARBOB- RR \HNC R R /-x Z XXI conprising contacting a conpound
of Formula (XXXI1): RB R4 O RS R W (XXXIl) wherein the noiety RV Cis
present or absent, wth a conpound of Formula (XXXIlI1): 157 R _ B RZ HN )n
X Z (XXXI'I'1) wherein G conprises a protecting group and L conprises a

| eavi ng group, under conditions suitable to provide a G protected conpound
of For muhgpetaidtogentstie (271) mbagiafigejcttivn i tpnafleaiish, (X9 Iopad dhbdrel moha (XX )
under condﬂik&iﬁns sui t abl e tg%prem)ve groaﬁ G to provide the conmpound of

For mul a @ity hompne fglicigassh 6) seutsonsnia, &3 ) anaria; 20 newong| disorders, (33)

(G _6) al koot GRIMRNH nfiRAMRIsOL343 Benidh Yh y]gé‘mu% ($Rindoyis 13§ et hod of
claim43 mher%ﬁtfn Gl é a telrsf{bZt %%g%grog%ﬁgﬁ roX }fsgzg%%él}gz@%ﬁ(@@ar bonyl
group, ohypertendidn @3 Brosterpotvsisyadrdiercbndjtiongihat4bay Fhecaved bpihhitfitied @ m 43
further conprjsing. preparing a conpound of Formula (XXI) wherein R and Rz
are eachglﬁr%fb’?E?}ﬁ‘(dﬁﬁet'ﬂzg acid and a conpound of Fornula (XXI) wherein Rl
and R2 are each hydroxyl bearing a boronic acid protecting group. 158

33. A pharmaceutical combination comprising a compound of any of claims 1-25;
and

a second medicament that increases insulin secretion, increases insulin sensitivity,
reduces the uptake of sugar from the gastroiniestinal irack, enhances the effect of
endogenous peptides or proteins that affect glycemic control, provides a replacement for

endogenous peptides or proteins that affect glycemic control, or any combination thereof.

34.  The pharmaceutical combination of claim 33 wherein the second medicament is

an antidiabetic agent.

35.  The pharmaceutical combination of claim 34 wherein the weight ratio of the

compound and the antidiabetic agent is from about 0.01:1 to about 100:1.

36,  The pharmaceutical combination of claim 34, wherein the second medicament is
glyburide, glipizide, nateglinide, repaglinide, metformin, pioglitazone, rosiglitazone,
acarbose, miglitol, exenatide, insulin, metformin, glyburide, glimepiride, glipyride,
glipizide, chlorpropamide, gliclazide, acarbose, miglitol, pioglitazone, troglitazone,
rosiglitazone, insulin, Gl -262570, isaglitazone, JTT-501, NN-2344, 1L.895645, YM-440,
R-119702, AT9677, repaglinide, nateglinide, KAD1129, APR-HO039242, GW-409544,
KRP297, AC2993, LY307161, NN2211, and LY315902 or any combination thereof.

37.  The pharmaceutical combination of claim 33 wherein the second medicament is

suitable for treatment of a diabetes-associated condition.

155



38.  The pharmaceutical combination according to ¢laim 35 wherein the compound of
any of claims 1-25 is present in a weight ratio to the second medicament from about

0.01:1 to about 100:1.

39. A method of preparing a compound of Formula I of claim 1 comprising:

contacting a compound of Formula (XXX)

O
)
L N
R4 R3 X
Z

(XXX)
with a compound of Formula (XXXI)

_NH,

RS
(XXXT)

wherein L comprises a leaving group under conditions suitable to provide the compound

of claimm 1.

40, The method of claim 39 wherein L is halo or a sulfonate ester.
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41. The method of claim 39 wherein L is chloro or bromo.

42.  The method of claim 39 further comprising preparing a compound of the Formula
I wherein R and R? are each OH by contacting acid and a compound of the Formula I

wherein R' and R? are each hydroxyl bearing a boronic acid protecting group.

43. A method of preparing a compound of claim 1 or 2 having Formula XXI :

R4

!
R RS O B~ R?

5
Y XY
R R \—/-x "
z XXI

comprising contacting a compound of Formula (XXXII):

R3 R4 o
/ L
RS
R! Rii
(XXXID

wherein the moiety RR”C is present or absent,
with a compound of Formula (XXXIH):
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(XXX

wherein G comprises a protecting group and L comprises a leaving group, under
condifions suitable to provide a G protected compound of Formula (XX1), then treating
the G protected compound of Formula (XXT) under conditions suitable to remove group

G to provide the compound of Formula (XXI).

44.  The method of claim 43 wherein G is an (Cy.¢)alkoxycarbonyl group or an

aryloxycarbonyl group.

45.  The method of claim 43 wherein G is a tert-butoxycarbonyl group, a

benzyloxycarbonyl group, or a 9-fluorenylmethoxycarbonyl group.
46,  The method of claim 43 further comprising preparing a compound of Formula

(XXT) wherein R' and R? are each OH by contacting acid and a compound of Formula

(XXI) wherein R' and R? are each hydroxyl bearing a boronic acid protecting group.
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