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The present invention relates to 1, 6-naphthyridi ne derivatives,

phar maceuwioaalo27ie®nposi ti ons contai ning them and their u®eTfus2so3eati ng

di abetes and related disorders in a subject. DESCRI PTION OF THE RELATED
ART Di abetes is characterized by inpaired glucose netabolism manifesting
itself anmong other things by an el evated bl ood gl ucose |level in the

di abetic patient. Underlying defects |lead to a classification of diabetes
into two naj or grOoHRSPutn¥REThE GhrRkei &% es Ols akisithbiridgpendent di abet es
mellitus (1DDM), arises when patients |lack insulin-producing beta-cells in
their pancreatic glands. Type 2 diabetes, or non-insulin dependent diabetes
mellitus (NIDDM, occurs in patients with inpaired beta-cell function and
alterations in insulin action. The current treatnment for type 1 diabetic
patients is Tt praspricinverfiasr relpies | tpnl.owaphtyridine degivatiyasy phrrmaggdical

Funct i o BifoPh S G LR QIR by SR B RSEB AR I 4, e

t owar dssubfegtil i n.  The drugs presently used to treat type 2 di abetes include
al pha- gl ucosi dase inhibitors, insulin sensitizers, insulin secretagogues,
and netformn. Over tine al nost one-half of type 2 diabetic subjects |ose
their response to theseDERGRMBION OFUTHEREIASMERANRT s i nstituted after

di et, exercise, and oral nedications have failed to adequately control

bl ood gl ucos

.. The .dr awbacks of, insul.in treatnent the need f d
nj ect i on, tHEPHE dnt PATRCTERe Ry pbgRyHE SR Ty e (R of the
pr obl engnd fh&UhMBH by tah SRIVARA oo dBUEIsE BRIV EPInaSe H&b%ﬁ@ﬁétielw Penderlydtigabet es

are needed. I n particular, new treatnments to retain norna )
(gl ucoseeferspiaaddnta clasnBedtion efediabetpointe two naaige growmse yneely dirbgtss, ehoul d

have t h I | r ST ESHnd L ueo 0 ting

sl | nrgdf bt GUBLACLEIKEE (oM ERET WG fef e i B Gs s0 fiE

PCT/ USObt30&1k6in theis phhdtesrcglaidsoTypalkydiabetdsher porséesniia dehesleaydibbeted| ood

glucose; Jow primary and _secondary failure rates;. and preservation of

Psl'et cRPHnFRIDDO! opfies i PaHEES 18@91@?‘33]56%@ fhediionrrad Aiyraeat s ed

herein ih&lﬁ?%ﬁgn.on the cyclic adenosi ne nonophosphate (cAMP) signaling
n

mechani sm a its effects on insulin secretion. Mtabolismof glucose
pronotes the closure of ATP-dependent K+ channel s,

The current treatment for type 1 diabetic patients is the injection of insulin, while
the majority of type 2 diabetic patients are treated with agents that stimulate beta-cell
function or with agents that enhance the tissue sensitivity of the patients towards insulin.
The drugs presently used to treat type 2 diabetes include alpha-glucosidase inhibitors,

insulin sensitizers, insulin secretagogues, and metformin.

Over time almost one-half of type 2 diabetic subjects lose their response to these
agents. Insulin treatment is instituted after diet, exercise, and oral medications have failed
to adequately control blood glucose. The drawbacks of insulin treatment are the need for

drug injection, the potential for hypoglycemia, and weight gain.

Because of the problems with current treatments, new therapies to treat type 2
diabetes are needed. In particular, new treatments to retain normal (glucose-dependent)
insulin secretion are needed. Such new drugs should have the following characteristics:

dependency on glucose for promoting insulin secretion, i.e., compounds that stimulate



which [ eads to cell depol arization and subsequent openi ng of Ca++ channels.
This in turn results in the exocytosis of insulin granules. cAMP is a

maj or regwbaBoe7ied gl ucose- stinulated insulin secretion. PEOMESIEB0376 t has
little if any effects on insulin secretion in the absence of or at |ow

gl ucos C i {(Vian ag@@go% fohy pirfy 14wb

(1998) ?nS%jI)lH ?e@ lgét%ﬁzflgmgé}cﬁ% |e%w§tg{i:rbelg(|;aon are thought to be

medi at eebd@yla@ fhilwieehtns; akid paservatigmbhiskey celEfiniotienolise seieastiagisyeles thd ke

he. c ATV peBIndisTosbipiao s Tt i CEADERT aferonne aroppedbis SAER,  °°
fashi O@(ﬁ(ﬂ 1?%&1 M{[b%)E Scsaéffects[arﬁﬁgﬁlﬁﬁseél@ﬂoﬁ-gzs 1938, (1997)). Al so,
esterases s

phospho are known to be involved in the regulation of the
CAMP system PACAP |s a potent sti rrul ator of gl ucose-dependent insulin
secreti on_f NAMARICLIGDFAnGRL] Ge JRE oA TRUGANIBACKE. ERsRBLOT types
(R, R2, B’ 1ave een escri Harmar, A ., Pharmaco

Revi ewsyiB6h 163652l depoRBYItionTind suhsaqluentoipempgcof Caldth obanmis AR tom

medi ated by the GIP binding. protein ation of int -8 |Llular cAVP
in tur ACHEE| a8 CHIEHOUP é)rc} ‘i“g‘@mcﬁ’fqnﬁ} CHQWIISSa RABEL" g‘%%‘iof Clgr e§5| ng
[ Cat+] igtinfieP bt ektibREHEWOFY ! R Bh$liftle if El%“éﬂfé&tsc&ﬂhﬁhlm El@raﬁﬁl’lﬁtﬂ@&’ y

granul es. Vasoactive I ntestinal pepti is a 28 am no aC| d Eﬁ‘jtl de
t hat wabsdrice of or atsloweglexsé c@rmemqlqmpﬁ‘éﬁelrgw% 1A ¢itads Dighetesyi 4

ool ono S 1980}, Tha effeg o caM 8 insiid5edr @l iy rg Mgt bo?ffy%fs%@daép | de

i ncl udegndiglx Why), secretin, the somatostatins, and gl ucagon. The
bi ol ogi cal effects of VIP are nediated by the activation of membrane-bound
receptor proteins that are coupled to the intracellular cAVP signaling

system Thesgdog&Rk Oé'eéretétg@g@eso Likgi Iﬂﬁilﬂayy ladenviatascydidie Rictiamting/| feptde
however, they were |l ater und to be the sanme receptors as PACAP-R2 and

PACAP- RBACAR)O OB/ @n¢ 1GEP-RCyyeUtis2r AN gystep FtplresglaFee [sHHR oo tiRe?

i ntesti eII f f ti i (i.e.,
i pot digrsrdgboshBion Ryl o TARM AP nBes DTS bt a
cell). ﬂ}fosplﬁ)daes&?asagn(mE@caﬁ et de behiavolived din fthe regilationl 9f éhepecddEd by

t he gl ucagon gene, dependi ng upon tissue type. The clinical data that
suppor tSYS%B- beneficial effect of raising cAVWP levels in (3-cells have been
collected with GLP-1. Infusions of G.P-1in poorly control I ed type 2

di abetics nornalized their fast
PACAP i1s a potent s?imuiatgr ol 001 C(%l Lfi%ggn%e}lte \{rei‘su?ln secre 1onk from

pancreatic beta cells. Three different PACAP receptor types (R1, R2, and R3) have been
described (Harmar, A., et al., Pharmacol. Reviews 50: 265-270 (1998)). The insulinotropic
action of PACAP is mediated by the GTP binding protein Gs. Accumulation of

intracellular cAMP in turn activates nonselective cation channels in beta cells increasing

[Ca++]i, and promoting the exocytosis of insulin-containing secretory granules.

Vasoactive intestinal peptide (VIP) is a 28 amino acid peptide that was first
isolated from hog upper small intestine (Said and Mutt, Science 169: 1217-1218, 1970;
U.S. Patent No. 3,879,371). This peptide belongs to a family of structurally related, small
polypeptides that includes helodermin, secretin, the somatostatins, and glucagon. The
biological effects of VIP are mediated by the activation of membrane-bound receptor
proteins that are coupled to the intracellular cAMP signaling system. These receptors
were originally known as VIP-R1 and VIP-R2, however, they were later found to be the

same receptors as PACAP-R2 and PACAP-R3.
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M, et al., New Eng. J. Med. 326:1316-1322, (1992)) and wth | onger

i nfusions inproved the beta cell function to those of nornal subjects
(Rachman,wo.03@271a3 . , Di abetes 45: 1524- 1530, (1996)). A retarsv2/smsport has
shown that G.P-1 inproves the ability of (3-cells to respond to glucose in
subj ects W tdy p PRI foRlscdl HHRS thel ﬁit(%'hﬁﬁ‘lcﬁ-cfeﬁ}’e[ﬂ%? dMmneaPtnd@! functidngabgtes 47:
1259- 1265 (1998)). Al of these effects, however, are short-lived because
of t he isdretint hotmadre- (i.ief at pcptemttveeqoglpmwsndmwkn@ﬁlearmfrpm\@mameq%

ot ng. 1thE GAffe e SPaREHT Ao BB CRAEIN Rlenfi BN BRIy AEEMEICS
the inwRpE d}!ﬁendﬂgg hﬂ&?u&%@ﬁ?’pg‘d dyheklihiesnastattat ‘s%ppBEt th&bedeficidl dﬁéct ¥ R2 R8

R (11) " wheréein I's sel ec from al kyl of carbon atons, al kenyl of
2- 8 carrbisimgat/AdviB, lewdlk imftcells h@VQbeemmObl@ﬁeémﬁsGLde l\lfF@OHSo?f Pt kise| ect ed

het or odloRs cnFirddabe 7 Qe oy boe Bk tating Fipek BRSNS P4 B i,
atoms, M3 M) O3EPZAL1P NiEd. /3l2§Q%/1 §Q%Z§ (199D aid mnnbngﬁr 114fu81oﬁ§lfnlimevai ons,

5-7 rrerrbered ‘heterocycl oal kyl of 3-6 carbon atonms and 1-2 het eroatoms

sel ect gbie bctamem,fu@m)t@ﬂmsawﬁngnndrwbﬁcts (Reehseared. et digksiesy Hll 8ﬁy| of

3-6 car d 2 heteroat ons I d from

wher ei r}%gga §t9ﬁg§e§gé‘§?8?to%ﬂpw| agﬁbogzgitﬁﬁh(g@; ?d&‘%‘f‘@gée"n% 11“1?%&? er

fused paidoRd I%‘@Hﬁébseqh sibjectd vﬁﬁﬁ?xﬂ{aﬁ@d Ricese0vleydncef(BPm® Ma;reb@n Dibetes and 1-3
heteroatons selected fromN, S(=0)0.2 and 0, and/or wherein one or nore of

t he cardjon2%9-6265 (1r99&)9u Al ofthesecrfirstso Bpweover.cire parttised becgusadiihe shaty be

oxi di z of which may be substituted with 1-3 of Rio; RLO is
sel ect 3@1‘;}1}%%@}%3689 Bitrile, hydr oxy, hal ogen, acyl of 1-6 carbon atons,

al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6
carbon atoms, haloalkyl  gyMMARY OF THE INVENTION

The invention provides compounds, pharmaceutical compositions, and methods of
using the same for treating diabetes and related disorders. Compounds of the invention

include compounds of formula (IT)

(ID)
wherein

RY is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8

9
carbon atoms, and A-R”, or

R is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4

heteroatoms selected from N, S(=0), and O, cycloalkyl of 3-8 carbon atoms,
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of 1-6 carbon atons, al koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon
atons, cycl oal koxy of 3-6 carbon atons, aryl of 6-10 carbon atons,
het er oar yWO®B/02193 carbon atonms and 1-4 heteroatons sel ectPea/tdSonsn3ig

S(=0)0.2 and 0, NR11R12, C(=O ORI, C(=ONHR', NHC(=0) R13, NHS(=0) 2R13,
S(=00_2 =0)2 ot kydmibed3hQero6 8104Ry186 035, cagtyodl stadnkenyl of
3-6 car c?cg]a?ﬂg%n rrgph?\l nénnﬁgoxrfgd%hz!t%%cyﬁ:l oalerl?yfélofmé-G carbon at o(rfs and

1- 2 hehgl OBDOMBtcs@It@ns estléataim fymSMN;0)EQ)and a@d &hd 3847 Snkpemgsre

het | oal kenyl of. 3-6 b t 1-2 h | f N,
S 20) Ohgerognelogenuh o 8- caonn ABrsraLycr Barpori i eddt Al 8F SEOfS akeny |
may fupi ey V& %His%gl %é‘tfeﬂobydwgﬁyﬂ afl sadd Befrdthobekay] helyefunthey be dised- 5

carbon a ?ﬁs an eteroatons selected fromN, S(=0)0.2 and 0, and/or
wher ei withnghenyl oDrReS-6f membersdr teroanyb ol 2-5 cawio atR@s eidc Sl RAFIROMS

het er ocycl oal kenyl _jmay be idized to =0) . | romy:al kyl of
176 carderieatomn Sl inbP: EEE b ailoralors dfins bt SRR -

at ons, P%{&?Elbé{lkypa‘)r fetbroe e bAReRi 9 beyLidRal ky|C(eD),3alb of avhbdnmay dbes, and
cycl oal kenyl of 4-6 carhon atons; R’ and R12 are independently sel ected

f r om hydbstigged withRyd ofoR "1- 6 car bon atons, al kenyl of 2-6 carbon atomns,
al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, cycl oal kyl of

3-6 carbon afions Ao | K 7 Ral6 84D QBy1r Q0B carbork Sofik] Akfled from
al kyl of 1- cgrsﬁ%agtgg orrs%lﬁgfﬁ@ﬁ%h}??mé’-%acgér Boﬁyatoms, al kyn%l/% of 2-8
O

car bon ofit| fBarb@Nstohis) slkbdsy lof a6 darBorc atobsnalkyrgiwf 246 wrbos Agaipg hajoalkyl
PCT/ US02/ 30376 RO is selected, from hydroxy,, al kox b t ons,
cycl oalokok§ oo aforgy B Xya‘ffg}r'ﬁ{, C%bﬁgﬁ%ngmiﬁaé%f% §£ 1%%@%ée#§gged from
aryl Ofcy@lb&ﬁ%o%f%??%d@ Bﬁ1a|t\l$}ﬁ§ ea[rglaéﬁ’ -10f cagbdh &tofrRORetdtcand @9 leadbon

ecte ,

het er oatons s rom S(=0)0.2 and 0, cylcoal kyl,, of 3-8 hon
at ons, atay< landl lké rhyeterodtoms Sseteztado from dhsS(=Rd2 3nd \fp @K{Ur%y’ gé_—_g t4 t ut ed

with 1-3 Qs R9.\,$3 Cl 1B r QIHo- m§r(h_ t SIREMSA 8abley! of
3-6 carc%(?g)sgﬁi{rm hﬁi‘a@)g ’@ifgﬁg%)mﬁg? Oézczz{té fréé)z?n\ﬂil\ll{,\ﬂu&’S%O)g% and 0 and
5- 7 nenhalacthihies, ayelexkeast! denyl catfon3atbms.Chi7 inemberodhemnatytlogikiyeo 3 -®at ons
sel ected from N, éTZ(SJZ) 0.2 and 0, wherein a'é(g_ het e(i)?)cycl %k I ae?ecé1 sai d
het er oopdionadtems pn heteropmseelqctrdeiom NnS Gl o > 208 2 efed
heterogryl of2 agrpol ahd31 D Hef A6 A TR el CE N, SO,
S(=0) Oyer%?yﬁloﬁylégﬂd‘;%?%mﬁg&g%t%g%e or nore of the carbon atons in 2sai d
het er ocidl ©aiviyteimsaid hetessayclpelkyblah@myid Irtsrotsslankinlzeay derties 2o) fuscther ei n
sai d he&i?ﬂ %(1:1%11(1:}11 Ooell'l ei1< %[6 %gemsbaelrgd heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms
selected from N, S(=0)o., and O, and/or wherein one or more of the carbon atoms in said

heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0);

R!3 s selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6

carbon atoms, haloalkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, and

cycloalkenyl of 4-6 carbon atoms;

R!! and R'? are independently selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms,

cycloalkyl of 3-6 carbon atoms, and cycloalkenyl of 4-6 carbon atoms;

A is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8

carbon atoms, and haloalkyl of 1-8 carbon atoms;



het er ocycl oal kenyl maybe substituted with 1-3 of R10; R14 is selected from
cyl coal kyl of 3-8 carbon atons, cycl oal kenyl of 5-8 carbon atons, 5-7

menber ed wotoanzuyxl oal kyl of 3-6 carbon atons and 1-2 het ecoatSornsn3sel ect ed
fromN, S(=00_2 and 0, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon

atoms @ iy PELS ALOMD. SRbEPREY.d CASpMachEONdIIaRy & 348l bt whi ch

may b wth the proviso for R' that when Ais
CH2, RQoths MAtRUpNROMEFRIor substituted biphenyl; R2' is selected from
NR15R16, S(0O) 0 _2R17, and OR17; R15 is selected from hydrogen, alkyl of 1-6

b t , al kenyl of 2- b t K - At ,
o1 ConRE A SChFIoS BB ARHOR aridrierood B e RuryPObel 2o Fhof o rRRT-# 27"
mb h I;l@g] & t dkd bf23I8etcaroat atomssel ect ed
P?omerl\]f,?eqeg?%é]%?@%%? , 5-§]f’ é@?‘géaﬁgt%r gjé'lﬁcél ogl kenyl _of 3:6 carsignegt gms

and 1- &cldutitenylasitsetrsarben etotegall pHwhidh ney-+e)substitaied vt W RER cPrO) R18,
C(=O NHR18, S(=0 2NHR18; R18 is selected fromaryl of 6-10 carbon atons,

het eroasyl of 2-9_.car at o d, 1- r C e \
S(=0) OR%%énﬁIeﬁt,edcﬁP%gﬁiﬁe%gég(?g"eé%?@glﬁﬂa orréz;f:’j1 s %g;bgﬁ%gl ﬁ&e)ﬁ{él argf‘) mf\l8 car bon
at ons, 3 886 RRhENOS )Py O 208 537 Membetrdhetrorysloatkenyd (f3+©27113

erbaldRI
PCT/ U8027r3(%376 and 1-2 heteroatons sel ect%g %r_gﬁl N, g( =0) 0, 2 .ané:lai&), and
5-7 rmechkoredtontreard oo cheemortony sdectesl 6opn MhoR(Hefs &> 1T ¥ Dat ons

sel ect from S(50 ' oshientubed w6t h 1-3
of moﬁgﬁpcﬂ‘?%% a%‘gl gé‘gdt é%?e’fao?g‘?%gaalﬁw mg? f‘f@%&?’a{%ﬁéﬁ&? obrrg? ol of 2.8
car bonpabmeked heRgo@IkyiLb caton2idnc andba hetaeatomalstleeied fiene N, R )be

substituted with 1-3 of hal ogen or_. al ko of, 1-6. ca r.R18 is
A-R9; Rk Q,sender slpcaging ?QﬁTPéI%iWP i %i%ﬁ%’gr ?)t8ﬁlsa]tno§r?§§ %a%g%{mg?pf-r 8 carbon
at ons, . al - rhQfizad 99EG(=a)dwhefth soid Rk6rotsclsadkgcoreshidrom aryl
of 6- 1ngﬁg%%alg%nﬁmﬁa%g?e%glrzﬁ of (ng cqrbon Satom; and 1-4 heteroatons

sel ect aetefococivdikerSl alybe2ubstidued withcl-daf Ry} of 3-8 carbon at ons,
cycl oal kenyl of 4-8 carbon atons, 5-7 nenbered heterocycl oal kyl of 3-6

carbon atome and 1-2 heter at s el oot ed. (oMl oP60)Bhdh a0sisG-7and 5-7
menber & 13”%‘?@?‘8%9@ %’é‘f%gw;ﬁ?%%%%%caaﬁggyat orrslll\%nd 1- 2 het er oat ons
sel ect gebfycam Mtersé74kyA of 3-6 carbon atoms and 1-2 heteroatoms selected from N,

S(=0), and O, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2

heteroatoms selected from N, S(=0),., and O, all of which may be substituted with 1-3 of

with the proviso for RY that when A is CH,, R’ is not optionally substituted biphenyl;

R? is selected from NR*R’®, §(0)2R", and OR';

RS is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cylcoalkyl of 3-8 carbon atoms, cycloalkenyl of 4-8 carbon
atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected
from N, S(=0)o.> and O, 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2
heteroatoms  selected from N, S(=O)2 and O, A-R’, C(=O)RY, C(=O)NHR'®,
S(=0),NHR'%;

R8 is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
heteroatoms selected from N, S(=0), and O, cylcoalkyl of 3-8 carbon atoms,

cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms
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and 0, all of which may be substituted with 1-3 of R10, or R15 and R16
conbi ne, together with the nitrogen atomto which they are attached, to
forma hwoasoarlyd of 2-9 carbon atons and 1-4 het er oat on®CTaiSerswds f r om N,
S(=0)0.2 and 0, or a b5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and

12 het,of 930 SEMBEROLALQ om SUEOKLGLaNn, - Gnifesber aidinbered

het er ocycl ken carbon atons het' er oat ons sel ected from
N, §( @)Eﬂéro%ydﬁﬂkéhyl\/d‘fei’ -6icartwai alometand de3 bbteedakyrhs aelectedifiom N, S(=O)o-2

het er ocycl oakeny further S té phenyl or a 5-6 nenbered
het er 0&R¢0: élﬂ-o’@ng 6%?% “gﬁtb‘i‘fge%a"ﬁﬂ" ﬁgé’ é)antoms sel ected from N,
S(=0)0.2 and 0, and/or wherein one or nore of the carbon atons in said

het er ogue{0a) ki fﬁrmfaﬁéﬁb@qy@ha%k@t@ms ARYPDFOXG Girben atongs, Ghd-@kynyl | of
whi ch may be substitutéd with 1-3 of RI10; RL7 is sel ected froma kyl of 1-8

car bon oﬁﬂeﬁm,rbcml atemy| albef whigh eeaytrsubstitied veithul d1aéyhalpgen o aloxy ehHion

at ons | oa] k of 1-8 carbon atons, A-R9, or Rl7 is selected fromaryl of
6- 10 c&?’%(?ﬂa nﬁr heteroaryl of 2-9 carbon atoms and 1-4 heteroatons
selected fromN, S(=0)0.2 and 0, cylcoal kyl of 3-8 carbon atons,

cycl oalgdépyA-réf 4-8 carbon atons, 5-7 nenbered heterocycl oal kyl of 3-6
carbon atons 6 WD 03/027113 PCT/ US02/ 30376 and 1-2 heteroatons sel ected

fromN, .S(=0 and 0, d_5-7 menber Iken Q car bon
at ons eﬁqglslﬁe C‘ﬁ@tﬁ@%éﬁ‘%‘gfn]sélcé%%&toﬂs %?(RPBH %30%) %a\% ﬂﬁlso%ﬂ(%}yﬁ Og% %\Nhl ch
maybe [ R L3 of Rio; R3' is sel ected fromaryl of 6-10 carbon
at ons, %go?éra%)ﬁssﬁnd“ 2- 9rcar bon atons and 1-4 heteroatons selected fromN,
S( 0)0 2 and 0, cylcoal kyl of 3-8 carbon atons, heterocycl oal ky(i) of 3-6
car bon Rif mmselwmﬂ from #rot ef éd@owb@eaté@tsehptﬁrpéﬁﬂ Qf 287 ephop atogpgan

cycl oal ken t eper %j;l I 951b§n6 16k bon

at ons ge%_/t‘?ns e@Fegigt or:% 1S‘I(“el gmbN &@/ @ﬁzgg%%o arll of Which may
be subsdyblobtkel1 it 8 lcasbodf atofd 05- 7011he1RBereﬂ sleteed»@cloalkyl ob mﬁlcktbbn @fonls 6
carbon atons, al kenyl of 2-6 _carbon at al kyn of 2-6_ ,carb ons,

hal oal lapd df2 lh%efééﬁoﬁlﬁn Sﬁll%tﬁé fiomyr g ¢ r o ape.')g%rﬁ1 N CR19

A-NR1L9 Aﬂ{jﬁ &Rﬁ’?{%‘& rﬁdlﬁé%?é?@&&hk&éeﬁedeeq‘r&ﬂﬁrszﬁobazﬂrogen
al kyl F}%tef&g'g %arb ﬂ at ons rrf% of 2- 6 carbon atons, al kynyl of 2-6
car bon adam]l olﬁ&ﬂmﬁimwboﬁublstlﬁlt@hwbbm eefdRig, orand A- R9, or R19 and R20 are
i ndependently selected fromaryl of 6-10 carbon atons, heteroaryl of 2-9

15 and R'® combine, together with the nitrogen atom to which they are attached, to form a
heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms selected from N, S(=0)2 and O, or a
5.7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0).. and O, 5-7 membered heterocycloalkenyl of 3-6 catbon atoms and 1-2
heteroatoms selected from N, S(=0)y, and O, wherein said heterocycloalkyl and said
heterocycloakenyl may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5
carbon atoms and 1-3 heteroatoms selected from N, S(=0).2 and O, and/or wherein one or
more of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized

to C(=0), all of which may be substituted with 1-3 of R'*;

R!7 is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, and alkynyl
of 2-8 carbon atoms, haloalkyl of 1-8 carbon atoms, AR’ or

RY is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
heteroatoms selected from N, S(=0)y, and O, cylcoalkyl of 3-8 carbon atoms,

cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms
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carbon atons and 1-4 heteroatons selected fromN, S(OO0_2 and 0, cyl coal kyl
of 3-8 carbon atons, cycl oal kenyl of 5-8 carbon atons, 5-7 nenbered

het er ocycWwoaBkyiiidf 3-6 carbon atons and 1-2 het er oat ons PEEIES02/81376 r om N,

S(O0_2 and 0, 5-7 rrerrbered het erocycl oal kenyl of 3-6 carbon atons and 1-2

het er oat sel el g r re nasdl §-7hahanvsa¥d! oal kyl
and sa?IHPnitze?lg{a é ? tqﬁe(r’jg‘kcbi ?usé\%@w t’ha phenyl or a 5-6
menber ﬁ&eﬁaeymasmml o@B Qc@rb@ﬁralﬁcﬁns andir heterodtotnshesleptesafromsNs 8(€dpved from

N, S(=00_2 and O, or wherein e _or_ppre of the carbon atons in said
het er o@%@o@lqufwhléhm@éftb@rsaéﬁﬁw%l“ﬂ@nlﬁ 'be oxidized to G(=0), all of
whi ch may be substltuted with 1-3 of R10; R4'" is selected from=0, =S, and

al kenyPRzljf; Eﬁgg 919%1 dte6- chafb%n%% tlﬁ%rédrﬂ%ﬁﬁlgy&ar@(fn itofseadbed at oms,

carbon atons, al kynyl oT’ car bon at ons, cycloal kyl of
3-8 cahbepapisnselectyd! ﬁrainké‘hyIS(B(D)oé méa@bmyk@@m of5 378 cartan om®R7113

PCT/ USD2/ 30376 d._h 2
oS ST ER TR S0 87454 % eyt BRI 0P
Rlet gz 0 gygeéﬂé&&y bt @fs &r&)rp@m@ NardltiRfSodRMbalkeRyl $f3-6rcaropmonsedndct-2d from

whi ch’ %be Ssubstituted w g % 51 R5'
R7' ahdteR@tonmrwlactﬁdleifn@nd‘é,rﬁ(l o5 8nE0s aly of mausleipay Hsi %P%?ﬂtBtF 319 3 %on
atom; l@ycl oal kenyl of 4-8 carbon atons, aryl of 6-10 carbon atons, and
het ero§r Tof 2-9 carbon atoms and 1-4 het eroatons, all of which nay be
substi tut ed with 1-3 of R10, or R5', R7', and R8' are independently

sel ect @3 {k618t5¢ Fonedtbgrofd - edrbo atpmsoakdngll ob2-Gagborcaiemwsreliamshef Zfid 1- 2
het eroat ons sel ected fro 1é;£@§19ﬁo 0.2.and O

het er osg®PBatoRENYloalkyS0 WYQW&G& Iﬂgﬂé} 1?%3& omﬁ%sdél ectRed from N,

S(=0) 0. Raqg pei n said heterocycl oal kyl and sai d heterocycl oakenyl
may fur‘éﬁ;I é%u\ggg 'with phenyl or a 5-6 nenbered heteroaryl of 2-5

carbon atons and 1-3 heteroatonms selected fromN Sé}@g))o 2 and Oh and/ or
wher ei R'0amd B? mn&iepéndlen'éy seledsorh framdmlreasnsalicyl ofhisp > ety

heter Og}fﬁ ec? & %%tpg]g’ ég 1 o)f" 2d6 égrgoﬁ gto E)Alogmgf&ﬁl-@ c%‘?doﬁii at(giﬁ‘ﬁ h@aycl oal kyl

or sai e su “tut e of R10, A-R23, A-
NR2AR2TR® & =O) R24, (( O) CR24 C( =0) NR24R25, S(=0) 2R26, A-C(=0) R24,
A-C(=0) OR24, or A-C(=0 NR24R25 or R5', R’ and R8' are independently
sel ect edlgf h Onbohg/rg r1rC1)(?epende lectedquotrrg Ially? of gl tOr cafrbo gt 81)§,y heteroaryl of 2-9
carbon atoms and 1-4 heteroatoms selected from N, S(O) and O, cylcoalkyl of 3-8
carbon atoms, cycloalkenyl of 5-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(O) and O, 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N, S(O)- and
O, wherein said heterocycloalkyl and said heterocycloakenyl may further be fused with
phenyl or a 5-6 membered heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected
from N, S(=0).» and O, and/or wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), all of which may be

substituted with 1-3 of RIO;
R? is selected from =0, =S, and ORZI;
R* is hydrogen, or

R is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8

carbon atoms, cycloalkyl of 3-8 carbon atoms, cycloalkenyl of 4-8 carbon atoms, 5-7
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al kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons, al kynyl of 2-8
carbon atons, hal oal kyl of 1-8 carbon atons, al koxy of 1-8 carbon atons,
hal oal koxyoaB/02-18 car bon atons, cycloal koxy of 3-8 car bomrCatusny3032 R23,
A(OR22) - R23, NR27R28, A-NR27R28, A-Q R29, Q R29, Q A-NR24R25, C(=0) R24,

=0 Q) N AR25;
el ot o B ey o e et T oy 03eh . Al ky of 178

car bon S{tO¥s, arfdal0padnklys5- 7omemb8reda]ndbﬁ:mcyﬂ®|h19‘3nyl alf B-6 yeertwal Ripms omd31€ car bon

atonms; R23 is select X 0 t oal kox
of “1- b NS SRS TSy e et R” Bl Vet Pt sl Gt o2t Ko
03/ 027]{@13 PCT/ US02/ 30376 R23 is selected from cycl oaI kyI of 3 8 carbon

atoms, cycl oal kenyl of 4-8 carbon atons, aryl of 6-10 carbon atons, and
het eroaryl f 2-9 f%:,ar bon atons and 1-4 het eroatons _ sel ecté&) fromN,

S(=0) 0 R, &n,daod R | arefindpnenfenttyy sejected Heam t ghckadlighl  of 3-8 cBboRIFOMS; R3 | s

et or odvEITATE o AT CRPE fighRo SYRFYE)  Rarbbh ofims’af ERARY B 20FcaRbith 1- 2
het er oGyghealdkien heteddatém$, allcHETwineh abpbhs smduﬁedZWhhzﬂe?mﬁi(gm sel ected from

N, 0, S(=0)0.2, wherein said heterocycloal kyl and said heterocycl oakenyl
may further,.be fused with phenyl 5-6 rrenb tero
1

car bon Bit-die @AR ﬁBe Wé?%ﬁ?%elgfé?dg@?@ds'ﬁrr&?ﬁl «%(h.e ¥y5oa %X]d(’%ﬁ and/ or
wher ei n, aﬁ?immfl& {éﬁoa@&}ﬁpeéle&é@ﬁ%ni R S@*@o@%ﬂ@%ﬂ'mhﬁﬂbe@éd

het erocyc e ox1 di zed C(=0), wherein said heter oai"cl oal kyl
or sai dletdnmwroaﬂgenybaf keénydrbomytons mdb]sﬁlhqtﬂr@%iommshleiteé form &,05F0M-t h t he

prOV| so f.o OR22 3, t hat el ecte 0 xy of
B b L R R C e R S s T
Car bon \@fﬂ? 'ﬁﬁenyf‘ drsa 500 tm &ehiber & heRAAryR2SF %ecarn&em&mba atid Y1-3 @btestatand r om

hydr ogen, Kyl 1-6 carbon atons, alkenyl of 2 car bon atons, . al kynyl

of 2-6 &elanct@d irogn M(‘@btzcﬁilld@al angfor whereim PR AT MOBHRT the faTban afesms 0Gjaidn 4™ and
R25 ar L nde fﬁgﬂ%“%y ¥ rgf??;c??aﬁeﬁwargé/ lﬁ%aldg(‘f i7&d té @%{ b%el%hpr@ud

cycl oal eéﬁycf car carbon atong,
het er oa&ﬁeyéro@ifcloaﬂazl @)a 6410 etk @vysloalkenyl -maly H)ﬂaméxstmtezdnmtb &3t RG, Aflb i A

S(=0) 0o 0. (8lds QL SR QYRR AP Y LONRS At oke? A@( G207

or A-C(=0)NR*R?, or

R*,R”, and R¥ are independently selected from hydrogen, halogen, nitrile, nitro, hydroxy,
alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8 carbon atoms,
haloalkyl of 1-8 carbon atoms, alkoxy of 1-8 carbon atoms, haloalkoxy of 1-8 carbon
atoms, cycloalkoxy of 3-8 carbon atoms, A-R%, A(OR”‘)—RB, NRYR%, A-NRTR®, A-Q-
R®, Q-R®, Q-A-NR¥R%, C(=O)R*, C(=0)OR*, C(=O)NR™R®, A-C(=O)R*, A-
C(=0)OR*, and A-C(=O)NR*R;

Q is selected from O and S(=0)o.2;

R? is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkyl of 1-8 carbon atoms,

and cycloalkyl of 3-8 carbon atoms;

R% is selected from hydroxy, alkoxy of 1-8 carbon atoms, haloalkoxy of 1-8 carbon

atoms, and cycloalkoxy of 3-8 carbon atoms, or



R24 and R25 are independently selected from5-7 nenbered heterocycl oal kyl
of 3-6 carbon atons and 1-2 heteroatons selected fromN, 0, S(=00_2, and
5-7 nmenbewed3/obmter ocycl oal kenyl of 3-6 carbon atonms and PCZ/User/a30@t ons
selected fromN, 0, S(=0)0.2, wherein said heterocycloal kyl and said

het er ogy< | SR BEs EHE6H atbhish cybaRMlyl OF 498 Baromaidhes, ed

het erogr yisosgiggt%ﬁ(%grc g}réﬁg(?gﬁfs and 1- 3ahetsérc}(;at ons ysel ected fromN,

S(=0) Oaiyl afich-00 cartmbhostondsgerd metneryr ofrd+9e cabon romarapdnl -4t hstasoatams aj d

het er ocycl oal kyl._ar, heterocycl oal kenyl b xi di zed, =0, wherein
said RAedeblEgRNa (R 0—?0?“‘§§r Ell?ﬂé‘ﬁvﬁ‘lcﬁ&f‘g%aﬁuﬁgﬁﬁeg%@‘ loé%g %é?}) tuted with
1-3 of R10, or 9 WD 03/027113 PCT/ US02/ 30376 R24 and R25 conbi ne, together

Wi th thes nd %Fl@&@@ 855170 ivehed he¥rody@odkyiachesls ¢avbdroraones ahd 71-Zenber ed
het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons sﬁclﬁli?}ﬁt ed fromN,

S(=0) 0 hetercatvtsOselentsst fromeNbek: SG-Cevcindcyd| Bamkesd hetsrocyclalapddH 3iPorms and
oot FERTARRR 35 PACGHERN, SRR 30 . rop heisan vl 2 °

eérein said Neterocytlo and said

het er ogyetRIMBAKY] ARY sdidHehescyoRakdnys athywiukthenbe fiyded ovitta pber§l werbebed
het eroaryl of 2-5 carbon atons and 1-3 heteroatons . sel ff"l(':t eg"r::srp(ﬁ} N,
S(=0) 0 nxmheeedchetespanybef didcregron woms and ko keteroaioms selerisdromt s TRogai d

i o 80 Geocill, Bhert BRRK RO EPRE! ffioh ABu M R ATyt o

1-6 cambriocgtlonkenyll kapye ofideb toafEe), attensn saldhetptocyélogky ok gpidon

at ons, hal oal kyl of 1-6 carbon gt QH‘EIE) AggQZ)-RZ& and A-R23, or R26 is
sel ect dgterqeypioalrendapa e psugd Wiihyls3 ok fons | cycl oal kenyl of 3-6 carbon
atons, aryl of 6-10 carbon atonms, and heteroaryl of 2-9 carbon atons and

1-4 het@rp@k isc> &dr 2fREMMMN, Wik R) Os 2eledted fthm alylroal, alkiohoiby be
substituted wth 1-3 of R1I0, or R26 is selected from5-7 menbereg isf
rom N,

het er ocpdonatos, halbalBogy et Sorrbengiemaqad sydoalkexpelhind Si3bos SRy

0, S( :Or@? ﬁr and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon atons and
1-2 het 8 ons selected fromN, 0, S(=00_2, wherein said

het erocycl oal kyl and sai d heterocycl oakenyl may further be fused with
pheny| ©f agd R¥Gare ittheidetilh etlectedfipin lnfdrezed, allybefl -atcarbonainns) alkenyl

het eroat ons selected fromN,. S(=0)0.2 and 0 d/ or er ej _nore of
the car¥ard srboRORSs %]ﬂ(ﬁnﬂé{f@r'éeﬁ%aﬁoﬁﬁ ﬂ%#"hlk%?éf‘éc‘:\%oélaﬁtﬁ%%ﬁ d (r}r{ay be
oxi di zggstp C(=0), wherein said heterocycloal kyl or said

het er ocycl oal kenyl maybe substituted with 1-3 of R10; R27 is selected from

hydr ogen, al kyl of 1-6 carbon atons, al kenyl aqof 2-6 carbon at Pnﬁ(
R* and R® are independently selected from cycloalKyl of 3-6 carbon atoms, cycloa enyl

of 3-6 carbon atoms, aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon atoms and 1-

4 heteroatoms selected from N, S(=0)o., and O, all of which may be substituted with 1-3

of R or

R* and R? are independently selected from 5-7 membered heterocycloalkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, O, S(=0)y2, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N, 0, S(=0)o-2,
wherein said heterocycloalkyl and said heterocycloakenyl may further be fused with
phenyl or a 5-6 membered heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected
from N, S(=0).2 and O, and/or wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), wherein said
heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of RY, or



al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, and A-R23, or
R27 is selected fromcycl oal kyl of 3-6 carbon atons, cycl oal kenyl of 3-6
carbon atwo®3/2anyl of 6-10 carbon atons, and heteroaryl @CTANSB2/8BIOON

atons and 1-4 heteroatons selected fromN, S(=00_2, and 0, all of which
may besdbstdss Y/ rber ed
he%/er oC c%%#\ ‘d{;&ﬂ n\M {Oge%lgt? gfrl] tﬂa%'grgtrrr%&gn% t %Vlﬁgﬂttgr O%S%Qgg%cﬁogg fromN,
0, @)ﬂn&;nberl&d hbtefooyelvatkykof 316 tearbon pidnmedridein hetsfoaBergs sebestagoiomtns and

1-2 heteroatons_sel ected f S rein,sai 3/027113
PCT/ US8£7@03276nd Hat ér 667y€16 I@yl h%tﬁﬂcé‘%?%g?{’é’g e‘\?,g] g)ﬁc FYRRR ‘?mwg\?lurgt her be
fused rdeshs atdmg and 1-3
hetero%%%ms?%%gﬁcg(? ?Olﬁj@lé( O%l h@ﬁ%&%&ﬂg}}@f%%c&rb@el n _one or nore of

the camhbervaninasyswhereinasait heﬂemcpdydkﬁaar@ Baldrhetdre@)@kw&ﬁ?l@{l etk &xther gy be
oxidized to

wherein s etero
het erocf%ﬂ@‘éﬂ%@?ﬂ’l g‘éemg‘?} %rf"ﬁi??f?@&r y?hofcagﬁ{%r} OL&T% &2183 heleroaioms: ed from
hydr Og%aectg& k‘%h}[ Rf gé= @)o?%@@‘ 28d/8FWhe@iKexybr ﬁBre%f&h@@dirbOﬂﬂ atﬁmrlﬁ,smdal kynyl
-6 carbon at ofrs,

of 1-6 carbon atons, A-R2 C(ha %4
C( =0) OREBocgiloakNREE R%yocselﬂ@km snaypbpxidjrRI40 H=E)=a) @lfeﬂln M
=O N | ected f | oal kyl of 3-6 b t :
C(=0 ?ﬁ%ﬁﬁﬁéwﬂéﬁ?{?tﬁlm ecte rom cycl oal kyl o carbon atons

cycl oa ben atons, aryl of 6-10 carbon atons, heteroaryl of
2-9 carbon atons and 1-4 heteroatons selected fromN, O)O 2, and 0, all

of whi @ FRyReted st blkyl 601 -Gichibod adnaf alRdyl ob2- Gesbimsatemispakgdl bF 316 5- 7
nmenber ed het erocycl oal kyl . of 6 carb sand 1-2; heteroatons sel ected
from Nyca@png{oa@éagalkgh@fgﬁp %@%@F&%@ﬁeﬁ% 8§ Renyt of 3-6 carbon
atons and 1-2 heteroatons selected fromN, 0, S(=00_2, wherein said

het er ogye Hsoéé%&ééd a0, é@l&lﬁﬁt&rﬁsw&%@ﬁw& dRbafienyher 3-be:afhd)$1€domt h

phenyl or a nenber ed heteroaryl of 2-5 carbon atons and 1-
het er oatylrmf édIOecﬂrb@h fatans, Nind Het@payh Ofa"nﬁ @rbaangiosrs el d hetﬁlf?éto&ls nmore of

" d 2 | b
e R R e

het er ocycl oal kenyl may be substituted with 1-3 of Rio; R30 is selected from
al kyl  af* ks Gselertddofroat G0 mahkfﬁ'edllhet&o@cﬁ)aﬂazﬂ bt 3 ot oanbpnaatmymndoﬂ -2-6

carbon atons, haloal kyl of_1-6 c bon nd or R30
i s sel diteeqpiomy ﬁ?lé%ﬁ%rémk Q:fs(ngP eHWéE’re ?IB&YC&(@%DYQ? 55%6 car bon
atons, . Af¥l Rind-=hd §2 IRRrSHANE se?é@ed‘%cﬁﬁow YO, 0§(=0),, CahbRih adafihs and

1- 4 het®eroat oms
heterocycloalkyl and said heterocycloakenyl may further be fused with phenyl or a 5-6

membered heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(=O)o-2
and O, and/or wherein one or more of the carbon atoms in said heterocycloalkyl or
heterocycloalkenyl may be | oxidized to C(=0), wherein said heterocycloalkyl or said
heterocycloalkenyl may be substituted with 1-3 of R0,

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,

alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, and A-R®, or

R¥ is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6 carbon atoms,
aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms

selected from N, S(=0)q., and O, all of which may be substituted with 1-3 of R"®, or

RY is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0)o, and 5-7 membered heterocycloalkenyl of 3-6

carbon atoms and 1-2 heteroatoms selected from N, O, S(=O)p., wherein said
10



selected fromN, S(=00_2, and 0, all of which nmaybe substituted with 1-3
of R10, or R30 is selected from5-7 nenbered heterocycl oal kyl of 3-6 carbon
at ons andw0-03/02he3 er oat ons selected fromN, 0, S(=0)0.2, acd/Bey3seabered
het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from

N b R aelda WRlhe BBEROF HEh ORHEY! paRdesdiith fIRIET aeyci-gakeny!

may fu or“a 5“6 nenbered heteroalr\]yl of 2-5
car bonpRimdefeddrttrdary] bE2-6raionrmorne et 1 Scheteroatons selee®yl dron N1 (%)003/ 027113

PCT/ US02/ 30376 and 0O, and/or wherein one or. nore of..t.he car tonms in
sai d hatdbcapdlsayhepeiny pne l‘i’ét@?%c‘ifg'fh&a?qg%% @to%nbémg)}}egqr%cggpot%gc Y&O%O) ,
wher ei i | kyeh: i h kRaydl b€ said
cubst | e O D O e oyt her. w th the

ni t r oghetedicocvilkenyiingty tehupstiinied atithaehefiR to forma 5-7 nmenbered
het er ocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,

S(=0 0.2 .and O, 5-.7 nmenber h rocycl o e f 35 r ons and
12 nBreisoRcsind Sundbrie BN 5oy it 0 ten g of 2-f ROBAALTEE 20
car gina By o@nﬁi-|61'cﬂrbé)ﬁefa@ﬁ&§f1€kwf?ia,lk}?| bf 81-6\/\/@%@611 MEyie, sﬁulﬁfr,i Clcﬂe(é)]zckzgvi t h 1-3
o] ; i s _selecte al ky 1-6 car at ons, eny -

car bon C&Q)RR*al l@(ﬁﬂ)NB%SrféTG Sﬁfé})ﬂ"gzr‘ia a%%’fo}gglﬁlooafb‘kré&@&?i-ﬁ béH at ons,
A- RZS,&A;%% A-C(=O) OR24, A- C(=0O) NR24R25, A-NR27R28, or R29 is

sel ect (ﬁ“ gﬁ%m kyl of 3-6 carbon atons, cycl oal kenyl of 3-6 carbon

atons, aryl of 6-10 carbon atonms, heteroaryl of 2-9 carbon atons and 1-4
het er oabissct@tactron cyclwmiiyl,of 3¢6-0uboR atamy qycloalkenyf ofishb warberyateras,

substituted with 1-3 of R10, or LS selected f - e

het er o&@ 1064 18 Fargpn @to@lﬁzi’FﬁWrg{%??éb a?ﬁa’oﬁ?-agomﬁé‘{l‘iﬁbma?%tgrrgg@g% esfzefeggfdf rom N,
0, S(=Qfh R SERSY, 5-ahd B ESeshifiehgy 86 ysaakdPwith 10f ofR'8, orcar bon at oms and
1-2 heteroato seélected fromN, 0, S(=00_2, wherein said

heterocyg:l oal kyl and sai d heterocycl oakeny| may. further be fuseg Wzth
pheny| R} is slestednbntreSetl menkareshhpteregyclpabyt Hodh STEAR oS 28 -

het er oat ons  sel egt ed. f.r , =8) 0. r /10 [RIRnONSF 9l nNore of
the ca Tc?ﬁoagf%%éi?ﬁe%éﬁiogpﬁgt%r%gcg szbg? ?(?Pﬂg{r%mb%%ero%%oal k(ralgyl may be
oxi di zegibbd WOER) andhereitetaedtons edebrctaly dtamal Nyl OorS(s&l)ck, wherein sai

het er ocycl oal kenyl may be substituted wt - 3.0f,. R1O; . an har mageutical |y
accept disteeocygloplkyt pad said, heA?’FB‘EX?baﬂ ey g‘fr&leﬁé’eifpﬁfén?”lt@r?g?%é f}’ﬁ eg%u
conpou Eh)s cAM&T hiBFhsBndi1S3 heelRenedsddcam bk N, S{-O)eB8 car bon
at ons, qlg%ﬁenﬁ H%[g%%@é(ocar bgn at om;,S al kynyl of 2-8
and O, and/or wherein one or more of the carbon atoms in said heterocycloalkyl or
heterocycloalkenyl may be oxidized to C(=0), wherein said heterocycloalkyl or said

heterocycloalkenyl may be substituted with 1-3 of R,

R is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, haloalkyl of 1-6 carbon atoms, A(ORZZ)-R23 ,and A-R*, or

R is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6 carbon atoms,
aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms

selected from N, S(=0).2, and O, all of which may be substituted with 1-3 of RY, or

R® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0)o-2, and 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, O, S(=O)o2, wherein said
heterocycloalkyl and said heterocycloakenyl may further be fused with phenyl or a 5-6

membered heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(=0)o-2
11



carbon atons, and A-R9, or R is selected fromaryl of 6-10 carbon atons,
het eroaryl of 2-9 carbon atons and 1-4 heteroatons selected fromN,
S(=0) 0. 2 wpd30271¢ycl oal kyl of 3-8 carbon atons, cycl oal keayluset/3087@ car bon
atons, 5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons 12 WD 03/027113

PCT/ US rr%é %S’SZrﬁl(] or Blerkird oﬂgto‘?rrﬁé’tte%@s t&%a@ﬁé&@tcﬁﬁ@ﬁﬂ Naid HetétdOycloattnd 6 and

5-7 nmenbered et erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons
sel ect Qiétefd’o@ﬁlbhlkeﬁﬂ‘fh)a@ ® ozmidited,towHET®; rwhsaéi sait betsroprelodkily pr 8¢ sai d

het er ocycl oaken rt i$ h_phenyl or a 5-6 nenbered
het er o&kigrocyglosl OQ){(SI‘)[CIB %{?’6 egt‘ﬁﬂﬂﬁfg %?gt efbat ons sel ected from N,
S(=0 0.2 and 0, and/or V\/nerei n one or nore of the carbon atons in said

heter Ociz}’télgﬁkm%nf%&néﬁ IR 1HRE With ﬂﬁﬁagén B thaviod thiey eck dtt!aclﬁ(d—fa) formld  of
whi ch may substituted with 1-3 Rio; R10 is sel ecte ec&dog]om ro,

nitril &:7 methbereyd hetramglmlkyé@w -6sprbpngiteras pish1-Athstasoatomy § car bon

at ons nyl of  2- 6 at.o f d hal oal kyl
of 1- GS% éoﬁoﬁm t(E))f’n‘fl ?ﬁ effd g@tgro%gﬁéﬁ}élen 0123%1%?%919%(3%90 1- 6 carbon
at onms, 1RiedRGhkt¥cte®@fromr1§, S(2ORNaRd 0TS a hétyﬁoaqﬂ 062 ¥0cacambasoms eudri-4
het eroaryl of 2-9 carbon atons and 1-4. _ het eiro}@toms sel ected fromN,

S( =0) 0.hetesordorns, aNrRfRiTch wexby sybstijuted it NI R NHC(=O) R13, NHS(=0) 2R13,
S(=0)0_2R13, 0)2NHR11 cycloal kyl of 3-6 carbon atons, cycloal kenyl of

3-6 | dgyl d
2 Sorol SR DEPR bR Lehic Yabon! Lo e fog domacans ar

, d
het er occuﬂioﬁadtt&mayhaloalkgl 6f daf lcathont asoms,aAeR T %—ﬁ&@&at%@(‘@é@&ﬁeﬂ‘ from N,
S(=0)0.2 %25 \;%;ﬁlr 8sa| d heterocycl oal kyI and sai d heterocycl oakenyl
may furq(ﬁg)r th° phenyl or a 5-6 nenbered heteroaryl of 2-5
carbon atons and 1-3 heteroatons selected fromN, S(=0)0.2 and 0, and/or

wher ei IR2RE sQbctéP FnP bydl bk fasimne caftentatoms S@dbalmyleom-madmmgxbm;
het er ocycl oal kenyl may be oxidized to C(=0; R13 is Eﬁl ectag)d fr m al kyl of
1-6 cardsdrofag-dPrsarbankeseys, hetergarg %%ﬁdiﬁrboﬂnoﬁema@wfn st eon

oo, §gh R, 9 orkr 6 SAAMREATH sENEHRARL it 108 o3RO gar bon atoms, and

cycl oaI n "at ons; R12 are i ndependent |y sel ect ed
from hydrogen, al kyl of 1-6 carbon atons, alken of 2-6 carbon atons,
al kynyi R is2sdbectat tiom ai—@rmc:mh@cbabdiqurbcwloalk}@ |3tﬁ)r¢alé?ﬁ’@ni§0msc‘§f@l dad kyl of

201008 A0 ST KO, Ol ARG A o Erbealed I om
carbon atoms and 1-2 heteroatoms selected from N, O, S(=0)o-2, Whereln said
heterocycloalkyl and said heterocycloakenyl may further be fused with phenyl or a 5-6
membered heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(=0)o-2
and O, and/or wherein one or more of the carbon atoms in said heterocycloalkyl or
heterocycloalkenyl may be oxidized to C(=0), wherein said heterocycloalkyl or said
heterocycloalkenyl may be substituted with 1-3 of R,

and pharmaceutically acceptable salts thereof.

Another aspect of the invention includes compounds of formula (II), wherien RY is

selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8

9
carbon atoms, and A-R’, or

RY is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
heteroatoms selected from N, S(=O0).> and O, cycloalkyl of 3-8 carbon atoms,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms

12



carbon atons, and hal oal kyl of 1-8 carbon atons; RO is selected from
hydr oxy, al koxy of 1-6 carbon atons, cycloal koxy of 3-6 carbon atons,

O A- R14, WBio3®17413 or 13 WD 03/ 027113 PCT/ US02/ 30376 R9 i #C3alsersmsds f r om
aryl of 6-10 carbon atoms, het eroaryl of 2-9 carbon atons and 1-4

het er ogtong Sﬁ}e%ﬁ;a‘? 'g\lsd $?) &, 25@;@)09 cayllicw:al kild 817 3némbaedon
atonms,” cyc en

car bon at ons, of whi ch may be substituted
with 1héie1©éydRidlkerg)t1 oRQS as sarbeh etnewl afd b Beteromwé@@tqdefr@mowy§(1%)0ky| of

3-6 carbon atons and | ecte = 0 and
5-7 rre%ﬁﬂepedvh%ftlﬁrsé’ély%‘l’tﬁrﬁﬂé’i‘?@fﬁ (aSSaéfﬁ 5’?083%031%6%”1 Ma?@(l ?LtR%%{'ZF@g gat omrs]
sel ect f fhon b 1-8 dickardatamd d
hetero‘g’gcl Egl Tgsg)%ﬁ%'})&ggI%teer?%gregf\?m%%}apﬁrelnylﬁf)?ﬁg% GdWrTe?rberegal

het er osdlgdtedfroR-18, S(aﬁ(l)ﬁlﬂ aract enmdé@mWher@nme}rmr@ 08 thecgaglqregioms gsayd

et of obercGERg KGR hetEeRr kAt e SRuFedle SIraruaor sRP IR Beher ei n

sai d hghRhuegyckagh kybs @Y said heterocycl oaI kenyl may be substituted with
1-3 of R0, R14 is selected from cyl coal kyl of 3- 8 carbon atons,

cycl oal kenyl of 5-8 carbon _atons, 5-7 rrenbere roc clo f
car bonRAtieweleetad frpnpnites Bitidas yidEo e halogeny acyldth G f’n'é Oglsza%ﬁ%o%f) and 5 7

mber ed, h t hIRY0Oat DBB
e o L e e AP

Ri 0; Weabok boniy; alldoz9 ofdr6 Birbort hi@msywhalnalkoky ook, careon Fomst cysialleal | y

bstituted bi phenyl el | kyl
of 3. 60k artober BiFERS. DL OfgT UomeeOLs DR 20 %b%@?W%fd‘éﬁ?Qr bon
at o, %&éb%ﬁﬁ%%km@%a%&ﬁﬁr b.;zﬂo%t O @ywldéwern(hogv@RH SCEeaNBIR at ors,

eterocycl oal k :} carbon atons and 1-2 heteroatons

sel ect MHCEQRINNEXEOR 2 Sfﬁﬁ@)oQR 5 SR ecPYﬁ@?ufb’b%@%'l SAMBAIPISF 3- 6

b t et t RO,
Coroen A8 St AP ARSI, et
carbon 34 078, heteuraty | sekbted- Frodar bon S&:0ys and 1,4 anfietSeT oateobsrase| ect ed
f N, S(=0)0. d 0, | | kyl of 3- b t | of
475 cabiroattionlkons. at rrerBcReE anidy NG PSR SPhSh BrORE and
1-2 het, g5 Q3t O e 5eL 88 hefdch OBy R 1Rt RO foakatl miay! fuFeieh 06 elsed

with phenyl or a 5-6 membered heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms

selected from N, S(=0)o. and O, and/or wherein one or more of the carbon atoms in said

heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0);

R is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, haloalkyl of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, and

cycloalkenyl of 4-6 carbon atoms;

1 and R'? are independently selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms,

cycloalkyl of 3-6 carbon atoms, and cycloalkenyl of 4-6 carbon atoms;

A is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8

carbon atoms, and haloalkyl of 1-8 carbon atoms;

R’ is selected from hydroxy, alkoxy of 1-6 carbon atoms, cycloalkoxy of 3-6 carbon
atoms, O-A-R", NR!R'; or
13



het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
S(=0)0.2 and 0, all of which maybe substituted with 1-3 of R10, or 14 WO
03/ 027113wWB@3h302/ 30376 R18 is selected from al kyl of 1PETamphans’at ons,
al kenyl of 2-6 car bon atons, and al kynyl of 2-6 carbon atons, all of which

may beps EioR)ak@Xof Db chrton mambandal-éns, or
|eRA%%§etléc 61s S@Pg%??&ﬁ%&g@% gﬁﬁi}f ﬁofe f% car bonr atnom; al kenyl of 2-8

car bonhaérommsabklyctydi ﬁ61n21\8 S(::o@)o@nalai oo cyloealkpl rd, 30F RIS} $tafB.ect ed

B T M e L R A Sy

atons, cycl oal kenyl of 4- 8 carbon atons, 5-7 nenbered heterocycl oal kyl of

3-6 cagbqp %ﬁé&%@ﬂ sromel sy %&ﬁb&e@a&&&scﬁ%m}ﬂedf Bp@maflhonSétoﬁ)so adah@ 0, and
5-7 nenbere

het [ oal kenyl of 3- bon at S t
sel ect hetelfoatmmsmile%{eaggcgn %?S&ianp%@ aggg a@fsc%é%%rgn qaluieﬂé’ﬁ sate%wgflhorlm ,
TRo h whi ch
1(:) hey a?aég%‘%t %ﬂggmdﬁﬁf g%ﬁ%oa 0 %89&1&{‘ onf N gh@)o@' OGE NwhERH k&idwhi C

eroar of 2-9 carbon atons and 1-4

het er ORgEIFEyEIEAIRGL Gell i@ edkocHEloaldiyR naatydfuﬁhexobe fised Wﬂthmh@efl et a 5-6
het er ocycl oaI Kyl of 3-6 carbon atons 1-2 hetero h]e%;e rom N,
S( =0) onembarpddictgoaryhehdnd et oHAINS V@ ﬂ@ah%@ﬁ%onﬁfse t ?Psz and 1-2

het ef OBLPTE SRNGCHRMI B Nr me0dPng eiflod arobfie tkad w&o&w@mﬂy@* oal kyl

erocyc enyl may furt be fused with phenyl or a 5-6
menber geehiretcoaaeyyl mby deSoxidiaeddn F@)‘s véhetkin - Saldhbﬁ@@éﬁ(ﬁl@#kyls er séided from

N, S(=0)0.2 and 0, .and/or erein e,or.igrore of the carbon atons in said
heterob?f@T%ﬁ‘l’lRﬁllﬂ(e@flW@r%ﬁ%@tﬁﬁl"ﬂgﬂ&/? ’be oxidized to C(=0), all of
whi ch may be substituted with 1-3 of RlO R3' is selected from cycl oal kyl

of 3- 6R¢%Q91@a%&% cﬁ@&aﬂ{ﬂ‘éyglso@rﬂfdﬂ atBifas Zoy6loalkehyirof 4t S ombomatdns; 3-7

het eroatons selected Trom N, S(0)0 2 and 0, bagth of

iC
subst i m,mm:d:redmahrogy@oaikylm@ -6gpar atpgssand ek‘tzeliftefr?ﬁﬂmélsﬁ];‘?fi%f&%né\]’c ar bon
at oms. SREbRA St 60l 57 CBhRBReA B0 BYMIRAST of 0 labonhab@gaid MALOR20,

A- CR19 are”1 ndependently sel ected from
hydr Ogﬁeter@kdﬁs{é segécté& HromaX RO pasl Oadlk efiwhichahaybasubatityend veitly s ofal kyny|
of 2- Rq@r bon atons, hal oal kyl of 1-6 carbon atons, and A- R9, or

with the proviso for RY that when A is CHy, R’ is not optionally substituted biphenyl;
R” is NRPR'S;

RY is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, cylcoalkyl of 3-8 carbon atoms, cycloalkenyl of 4-8 carbon
atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected
from N, S(=0)p., and O, 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0). and O, AR’ C(=O)R18, C(=O)NHR18,
S(=0),NHR';

R is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
heteroatoms selected from N, S(=O)2 and O, cylcoalkyl of 3-8 carbon atoms,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0), and O, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N, S(=0)o-2

and O, all of which may be substituted with 1-3 of R or
14



15 WO 03/027113 PCT/ US02/ 30376 R19 and R20 are independently selected from
aryl of 6-10 carbon atons, heteroaryl of 2-9 carbon atons and 1-4

het er oat owe 0setBCi ed from N, S(O 0 _2 and 0, cyl coal kyl of P8BTAISOZ/aN3MON
atons, cycl oal kenyl of 5-8 carbon atons, 5-7 nenbered heterocycl oal kyl of

3-6 Cﬁ'fxb@gelt%&%aﬁfm%pqgﬁ@ i;.l%tcg;&g{ aﬁls,sagkaga 8621 ObN atShid) ShPai@pek10, 5-7

menber ed eterocyclo carbon"atons and 1-2 heteroat ons

sel ect gf2-BroaamoN, at&a ) Al oF veich mAy batsebstituted aiith hdéhdogen ontlkgry ehttosai d

het er ocycl oakenyl may further be fused with phenyl or a 5-6 nenbered

het er o&§¥)n 05, & carbon atons and 1-3 heteroatons sel ected from N,

S(=0)0.2 and 0, and/or wherein one or nore of the carbon atons in said

het er ogyxil oakkyl or heterocycl oal kenyl may be oxidized to C(=0), all of

whi ch may be ’‘substituted with 1-3 of R10; R4' is selected from=0, =S, and

OR21; R21 is hydrogen, or R21 is selected from al kyl of 1-8 crrgo_lr% at ons,

al kenyR % sglegted fiopoalkgtaiss carbwy apmsplkenyd of @ wehonateme, Algpal 85f Ryl  of

3-8 car bgn atomsél (fx oal kenyl of 4-8 carbon atons, 5-7 nenbered

het er o&FEPHAIY Ut 232 6% ar bon at oms and 1-2 heteroatons sel ected from N,

S(=0)0_2 and 0, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon atons and

1-2  hetersoalas Semeatledt 6410 mathonStody Ohderamyl 0f 26 tarbén wonwhandal-4be

substituted with 1-3 of R10; R5' isasglscted f{o 9(%(‘3[ al kyl of 3-6 carbon
: a

at ons, hetgroatrank esslacteds fpmg Noa SaRogt > pREIRHkY. nSEVS i BORE er oar yl
of 2-5 c%&&%m%to?g%% %g{%ofl{'a%orﬂ U285 QAL ABEed blerRfyclvhlcGiNof BRY &gbeh st ut ed

wth 1-370 I's sel'ected from5-7 nenbered heterocycl oal kyl of
3-6 camhdnla diserasidmi- Beledted efromt M Heldet edafd dPa NndS(=0) iembsrd 0 and

5-7 nmenbered hejeraqc al kenyl of 3- arbon a - 1 gk oat ons
sel ect BgIEFCYHRY 'Rﬁ(eng(({%' .Cfrl%é?ﬁgat@?s \ﬁﬂgﬁé?' ﬁ“eg?ﬁ%at%nrlé %I?%&Pgﬁoh ﬁé hégaré 'on at ons
in sai dhef el Qe wHi@ahkybe @bsirataaraay cl3aHenyl may be oxidized to (=0,

2

wherein said heterocycl oal kyl or said heterocycl oal kenyl nay be substituted

with 1-3 of R10, A-R23, A-NR24R25, ((=0)R24, C(=0) OR24, =0 4R25,

S(=0) 2 @gancwiﬁ@pﬁ@m pgeiheryibyypiirogen atamdp 2{5‘?&:@92& afﬁza“,a%f‘ﬂ: %ﬁ’s%sa

sel ect [ Lo i | Jeaal -6

C +4 Rbtbroblofhs SRidofel frdby B SE¥0)o3! il O dr al

car bon?lg e%oﬁagﬁ&gdig%;ﬁpn %éfaﬁ{f%%&gargon 0atoorrsls, alekynyl of (%O)GQ) carbon atons,

hal oal sy mefnbkred lterbonloatkyirsf 3-6kfrbon atoms and 1-2 heteroatoms selected from N,
S(=0)y> and O, 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)p.. and O, wherein said heterocycloalkyl and said
heterocycloakenyl may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5
carbon atoms and 1-3 heteroatoms selected from N, S(=0)y.; and O, and/or wherein one or

more of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized

to C(=0), all of which may be substituted with 1-3 of R'"’;

R* is selected from cycloalkyl of 3-6 carbon atoms, heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(O)p-2 and O, both of which may be substituted
with 1-3 of R'?, or

R® is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms, hydrogen,
nitro, halogen, NRR?, A-OR'’, A-NR¥R® and A-R*,

R" and R are independently selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl
of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, and A-
R9, or
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WO 03/ 027113 PCT/ US02/ 30376 al koxy of 1-6 carbon atons, hal oal koxy of 1-6
carbon atons, cycloal koxy of 3-6 carbon atons, A-R23, A(OR2)-R23, NR27R28,
A- NR27TR2BNOAB 2 R2D, Q R29, Q A-NR24R25, (=0 R24, C(=0) ORZZ/USCL/303JNR24R25,
A-C(=O R24, A- 0)0?24 and A- C(=O NR24R25; Qis selected fromO and

S(=0) 0_g2b ﬁfﬁi"_ %re%ﬁ!i on %1{1& sgl@str&i cf%gg{é'l oRlekM] céé‘% r%at@m@aﬁa%a 8fB.9

hal oal Kyl car I oal kyl b carb tons; R23 is
sel ect edrtohtdtotay chndX y-4 laﬁtéfoatymefseﬂec&dcﬁomo]i S’(@)m andaDp aykcoadiylodf 3-&% car bon

?58F’Salo%”%nétgéggéyé%%@ﬂyhemCc“%”@ﬁ%%ﬁ?am baeq tesrsanoatshe! Shneny!
and onQRKA! KGERELA! 985 Weileidnd SRERENGERORE S, dadi RO SIDR e oct ed

from may bé substituted with 1-3 of R10,
or R23 he&ers@lcbjaﬂmﬂyl‘ oftvb Sarbometuines héﬂetemwmhmaeﬂkgtead oém3N,65(EBo- b@md at ors

ﬁgs er10(29’c‘fV é{g‘{%’ce)?aﬂt}q? [ﬁgﬁeﬁg}' Oalgglr ?ﬂ‘ﬁﬁsaé élo l%efyﬁgq @gg‘f’)rrwl%emﬁgleg&l from

N, 0, TN s 5N RleRibBrea Qfete%ar?péieZ @f carﬁctheatﬁﬁlrs heo 123 aBRrdatbnsdbdected
het erocycloal kyl or heterocycl oal kenyl may be oxidized to C(=0, wherein

sai d hd‘rcand&,yS[f@)olqyandoﬂ sadtpr hehereine gad @alm@r@ypf gy cboB LabeIns 0t wi t h

nyar oo ebiapon o R PRalkChyt ke Sk kil O L T BFhE” La”

cycl oaldgpatituell watbl1-sarirdh atoms, Ais not CH; R24 and R25 are

i ndependently sel ected from hydr ogen, al kyl of 1-6 carbon atons, al kenyl

of 2-6 carbon atons, al kynyl of ;2-6 carbon atons, hal oal kyl of 1-6 carbon
at ons, %ntFSAlecﬁéﬁo%r‘q?@é 5 are |ndependently sel ected from
cycloalkyl of 3-6 carbon atons, cycl oal kenyl of 3-6 carbon atons, phenyl,
and nmongeygcy) dq,o%@ltgfoaryl of 2-5 carbon atons and 1-3 heteroatons sel ected
fromN S(= (3& and 0, all of which may be substituted with 1-3 of R10,
or 03/ 027113 PCT/ US02/ 30376 R24 and R25 are |ndependently sel ect ed
fr om 5-R neselrstesdion abeybof) B sarbiop) atesns, 3lkenglafiloh carhen Agmenakyoy) oferdr oat ons

sel ect ec%rﬂcornoé?onfs, gyCl§2(1E§I)) 58 Ao a&)nfg? @9@1 glﬂenyl of 4-8 carbon atoms, 5-7

membered heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0), and O, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0),-, and O, all of which may be substituted with 1-3 of
R

R” is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 4-6 carbon atoms,
phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which

may be substituted with 1-3 of RY or

R® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)o.2 and O and 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(=0)., and O, wherein one or more
of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized to
C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may be substituted with
1-3 of R, A-R®, A-NR¥R?, C(=O)R%, C(=0)OR*, C(=0)NR*R?, S(=0),R*’, A-
C(=0)R*, A-C(=0)OR¥, or A-C(=O)NR*R?, or

R> is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon atoms,

alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms,
16



het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=0)0.2, wherein one or nore of the carbon atons in said

het er ocycWoaBkyiiidr het erocycl oal kenyl may be oxi di zed t ®CTGS@/303nher ei n
sai d heterocycl oal kyl or said heterocycl oal kenyl nmay be substitut ed vvi th

1-3 of Rkoxyof 1RRé4arbofl alRaR, ﬁﬂﬂ@lkﬂay Ly of ?Qﬁ&aﬁ‘%n Wohﬁh e}%‘b‘?oam&fgo(%g"g%% Tn 3 5

whi ch they are tache or ere eroc

caﬁrtt;on iogts 4 ’11—_@( c&?)eR?)atNchRszgel éclgIBﬁHzﬁom 8-RZS(GR’ hZ)—AaNﬁz‘tRZSa 5-7
cel ect ed 1oL N, O R "R BT o RGPS omda- Becar bon

at ons a@d=O}NRQﬁRf roat ons, wherein one or nore of the car bon atons in said
het er ocycl oal kyl or het erocycl oal kenyl may be oxidized to C(=0O, all of
whichrr% ‘g ﬁijstl(b d with 1-3 of R10; R26 is selected from al kyl of
1-6 car B @AY P02 6 car bon atons, al kynyl of 2-6 carbon

at ons, hal oal kyl of 1-6 carbon atons, A(OR2)- R23 and A-R23, or R26 is

sel ect el ik Qele6se IRl hydmgé Ik@ GAA | %O&rﬁ’r} Oﬁﬁmﬁcléﬁ ﬁnly% gqéogﬁ n(i:fr bon

at ons, heng}]@1 and nonocy et eroar

het er oadtishaye l@épéﬂ-éfqadzmaMmss( =00 2, and 0, all of whi ch may be
substituted with 1-3 of R10, or R26 is selected from5-7 nenbered

het er ocysl ar bo 2 heteroatons sel ected fromN,
0, S(=0)0. gageancf d ﬁ‘}%rrg%g’fye %&%Pi‘fﬁ?ﬁé‘ﬁws dralapllepxycef bncabers and
1- 2 hetzomstaiwyslehikokedf 3-6@abdn atbmsSorO 0_2, wherein one or nore of the
carbon atons in said heterocycloalkyl or heterocycloalkenyl may be oxi di zed
Ig}); V\/ang eér}r sai d hetero%cl oal kyl or said heterocycl oal kenyl nay be
substlt &1 StPetRd trong cyglogling. ofrd qasboyeatt@@sewcﬂqa@@hwf égecerbal kipmspf 1- 6

b b
] b oy VS AR

cycl oal =603 agd @aallboﬁwhichmmthmbﬂahteéwth pB 3R, ¢ar bon atons, phenyl,
and monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatons sel ected

o, 5 S A S B U Y LS 0
AORE N,
0. 8200 20 an b T penber od Ket erog‘??oif“%&?% A it

1-2 hetC8BREAI0MRS e L hierpptorms melegted SonpNo 2 S(Vﬁﬁébrzewhemneom:r ommoes of t he

fgr bon tigd @AMoh MNatSik dn NESLROEYLABLIYT 0P The G REH amle%af W o;r;rlja(i}1/zet()1etooxI di zed

C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may be substituted with
1-3 of R";

with the proviso for A(OR*)-R* that when R is selected from hydroxy, alkoxy of 1-6

carbon atoms, haloalkoxy of 1-6 carbon atoms, and cycloalkoxy of 3-6 carbon atoms, A is
not CH;

R** and R* are independently selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl

of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, and A-
R* , or

24 .
and R® are independently selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl
of 3-6 carbon atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms selected from N, S(=0)o.2, and O, all of which may be substituted with 1-3 of
RIO, or
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C(=0), wherein said heterocycl oal kyl or said heterocycl oal kenyl may be
substituted with 1-3 of R1O; R28 is selected from hydrogen, alkyl of 1-6
car bon atwos3oaiikenyl of 2-6 carbon atons, al kynyl of 2- ®@CTrarsbwsn3at ons,
hal oal Ié& of 1 6 carbon atons, A-R23, (( O)R24 C(=0 OrR26, C( O)NR25R30

S( =0) 286! am! K<) Adpentily-<3 o sh renfBerMRATRR A o35 Lfyse! octed

from cyg oaI K -6 carbon atons, cycl oal keny

phlenyl e qcz h]é?t%rP@iaWI selected Sﬁ@@r Bén Gt SEsORnd élndSbﬂ”-»Et ﬁfeﬂﬂic?%@ 1
sel ecte f& substituted wt
of RI10, or 161?% el?&?%t (?{c:%norgs ?g%r?g%?%faatﬂ@ﬁgﬁ%@ﬁgﬁea} RyD. §@ws, car bon
at onms aWéleIleonmet erooabditie eebacitensfin @adMetQoc iféfoaﬁéy‘l-)o? thef?-: ﬁo&lk{gﬁeﬂber ed

at ons

het er oc | k ar pbon _at ons and het éro from
N, 0, S%{]%g%% 'ioe(Fa Ogn@ﬁﬁﬁemiﬁﬁ%h@ﬁmcb’ﬁ@alk}ﬂrQrcsaldahezbemcyaioaimnjfl may

het er ocb@bﬂb@hﬁﬁ’éd@fthﬁ'%t&ﬁ@@ dé.l oal kenyl may be oxidized to C(=0), wherein
sai d heterocycloal kyl or sdid heterocycl oal kenyl may be substituted with

1-3 of Ry, qsl s selected fromal kyl of 1-6 carbon atons, al kenyl of 2-6
car bon at (ﬂ‘i’é aP‘kl}}hlylP, togethergvitlcte mitno geh ainsm thahieh |ty ar@fattéch@d CRrheR pat ons,

A(OR22) | ected from cycl oal kyl of” 3-6 carbon
at ons, ?:yc @ftg%? yggaékgﬁ’&g’oic@g%ﬁmms e b et%mﬂtomrﬁ@lwtﬂdlfmﬂnéi,er oaryl

of 2-5 %HQ)mﬂ faidoms Ard7 Inénbeb® Hadr gl of =0 and O,
all of which ge substi t ut ed V\nthgéi%b%ﬁ#eﬁ% 35 |s s )é“é‘iédzfrom

5-7 rrerﬁfé“rrBﬁOWétss gled drommNoP(=Qho-23 a1l @apb@nnmo@ydlwlmaderba@l ofiet LEABLYTS

sel ect eflorhs odN.1-9. h -7 nenber ed erocycl oal kenyl of 3-6
carbon atons and 1-2 rg%[)en(rﬁts)atv%}?regglsle Oédnforr%rﬁfheh aoROptyms  ipheaiéi n one

or nor éleéﬁrocwmlb&robdmtemognbalmnﬁamdy rb@t(ﬁﬁ(ggéﬂcﬂo()@{ | Aroehet, qjg‘,}gp{,gal kenyl
may be Bsde ﬂhﬁzﬁ L. %R wherein said heterocyc fkyl or sai

heterocyc oa g’r’iéll ?’r& be substituted with 1-3 of R10, or 19 WD 03/027113
PCT/ US02/ 30376 R25 and R30 conbi ne, together with the nitrogen atomto

whi ch tRi&js etcetedtitas gl oft106fc9ﬂb6h%ton§s Zlkgﬁﬁbg&ecﬁfﬁgéf&%c 9,'95 &fao a3567

carbon atonms and_ 1-2 heteroatons seleéte
menber &8 ORBEEYE haloalkykelly carbos a®nis AGOR> {RﬁrmIldde? 3r het er oat ons

sel ected fromN, §(=0)0.2, and 0, or a monocyclic heteroaryl of 2-5 carbon

g'lt’] gms Rl islgedednet ﬁf)ﬁaé}%mﬁlky?lolf 3% LS atomgl cygloalﬂgrisll(;[fu?} gdca\él\g(;[nhat%m:s)) of R1O:

phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from

N, S(=0)o.2, and O, all of which may be substituted with 1-3 of R', or

R* is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0)o-2, and 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, O, S(=0)q.,, wherein one or more of
the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized to

C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may be substituted with
1-3 of R':

27 . .
R™" is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, and A-R**, or

27 .
R™ is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6 carbon atoms,
phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from

N, 8(=0)o.2, and O, all of which may be substituted with 1-3 of R™’, or
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R29 is selected fromal kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atons, al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, A-R23,
A- C(=0) RMO 0B0Z(1+0) OR24, A- C(=0) NR24R25, A-NR27R28, or RPETIGS0wai3ect ed
fromcyclpal kyl of 3-6 carbon atoms, cycloal kenyl of 3-6 carbon atons,

henyl , Rrorie ted fremeSoR ndfre®- i - t
pheny cspebsic e eamymire?-HotcfsdyRRANG VTE3 ?”Qar%or? en?rlkgLa?l d?i%s ‘ho1a

sel ect e%etfe{rom N IS%:OQO 2, and 0, all of which may be subs

of RLO, "r 935y selectedbrp@oNy p@r%(ﬁbi)-znﬁlﬁﬂ)éf7emelmbe1@ddmyarbq&llda§/1{enyf o3& carbon
at ons  avarbdn AtonkARI LALRIE. myN, O,,.S(=0)0, 2, and 5-7 nenbered
het er ocycl oal kenyl of '3-6 oaz%%ggéllg%?%#@%ﬁd%%‘%@@e\”@%@%ﬁn@s@] Berecef from
N, 0, Sthecpgben aigres @i maidnketerocpeibglkelf or m%rdégélamkpﬁﬁ%g'& O?gfggzed Moo
heteroctgégi\l‘@él i .H%Fro&/ﬁ)l ﬁ%!gkeny_l may be” oxi di Zed t =0, erein
sai d heter ocyCloar Ry M§terecycpation oF sdig dietszaayelagikendymine be sbistindted agthwi t h
1-3 of RBOLFEYY' and R8' are independently selected fromcycloal kyl of 3-6
carbon atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and

1-3 hetﬁﬁgo.at Oﬁs, all of which nmay be substituted with 1-3 of R10, or R7

and R8' “ar'd Selealep drme hyiispgen| dkyleef I-6amtmn 7atomerhakan bEes QsHeh %?drﬁéé' of

3-6 carj a 58 -2 het eroat selected fromN, S(=0)0.2, and/or

wher ei n gg%ylo%f’ﬁg (E:lcglr) onatmgf’oﬁ?\@ﬁ)laﬂg'za?fg lngt‘@F%@FQm?nk@I-R%)abe@)Bﬁdi zed

to O =CH=QIRR’Ei nCEOMNRIERYES osycbpmky | A_(f@b)i&e su%%jzgg@ﬁch with 1-3 of

R10, A-(%im\@\? 4R25, C(=0) R24, C(=0) OR24, =0 NR24R25, (0§ 2R08,

A- C( =0 JOA CE=fOR24, or A-C(=O) NR24R25, or R7' and R8' are

i ndependzegnt |y selected from hydrogen, hal ogen, nitrile, nitro, hydroxy,

al kyl  dt** s Geleattd BRNAL RIS 1 f 16 carban atopg, al koxy of 1-6

car bon at oms? hal oal koxy Hééladﬁ%%E%%%)glnaté?l%n%x&%@ﬁ“%?ggﬁc% OI32®MSar bon

at oms, PRORYIZMONOQREY heteardHf INRRFRES afnNRAAR2S hatdRAds BRI By NR24R25
and ’

C(=0) R4 = , =0) NR24R25, . A: C(=O) R24, A- C(=0) OR24,
A-C(= )%m%@%@oalb%%%gwﬁ Sﬁbﬁl‘}tﬁ}sézv@dﬁefl{%ar phar maceutical |y
accept ag%e salts thereof. Methods of the invention provide for the

tr eat mdit iorsepactedefibino§-Dimehhbed 9Rterod i D nd Type .2.dj abet es,
and re:ljla ed. di sorders by z;lclzln‘i ni st ra%eir%dr%m(g)fg}kgl %go%og?\rﬁogfg?lﬁ% qnﬁvé%ti on.
Rel at et TR pestorh Mo N e HTOY-20 ARE6-Tlinaibered taferohyeloayirnbos MEDY) ,

| at ent cabbiafomeshddi-2betes:aay lséleét%é\ %’?‘)}ﬂ Nl, 6? §I(=r ( gévﬂgr%isneor&eocl)rer;lgrnecgf

0-2,

the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized to

C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may be substituted with
1-3 of R'?,

30 ;
R is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
carbon atoms, haloalkyl of 1-6 carbon atoms, A(OR*)-R%, and A-RZ, or

30 .
R™ is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6 carbon atoms
phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from

N, 8(=0)o-2, and O, all of which may be substituted with 1-3 of R'?, or

R* is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, 8(=0)y.2, and 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, O, S(=0)o-2, wherein one or more of
the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized to

C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may be substituted with
1-3 of R', or
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(IGT), inpaired fasting glucose (IFG, gestational diabetes, and netabolic
syndrone X. In other enbodi nents, nethods of the invention provide for the
adm ni st repiod2mfiiz a conpound of the invention in conbi naPCarusee/si37@ PPAR
agoni st, an insulin sensitizer, a sulfonylurea, an insulin secretagogue, a

hepat i CRYlabg q{é(écdﬁkﬁlﬁé'ttoééi’ﬂ&rvhﬂﬂthﬁ %EER%EH SionPd WhicB 'tﬂé%r%?é g@rBed MR LT OF

i nsulin. PPAR agoni st includes rosiglitazone and pioglitazoné.
Sul f onyf'? U mecsbereschaierecyfloBleylsif3né cabomyitome pind il eleheterhhtonprseleateil dem Mnd

Qoo st oot e B 4 SCLRARPGHT el B RRIER. O P fieriRam PHEAd o de.

gl i mepi lidtetOatomh |s@léété@[fﬁim e S(a()% 9 lah(POZ bflg mcﬂrocgélmbﬂﬁi%@ of BN BibQI s
i ncl ude acarbose, mglitol and vogli bose. hepat i c uc se out put

| ower i r?é%éﬁlﬁfbhﬁdletegoa’f@mﬁ @rllrﬁfnvhlph]namb@ﬁ@hstl Witbrérﬁ OfF‘fthmHs of the

invention provide for the admnistration of a corrpound of the invention in

COME! path A0kl R BT (P06 GNGLARES LY 6 corBbf Bdull i heat D1 | €

aci d sequestrant erivative, yper ens ve or an
anti - obaﬁodryatdms,ghaléalﬂcyl obds6 toprtnugsm, nALl?ﬁiﬁ ACRORIANCE0)OR? TR 1

ant ago 2 inhibitor. In another enbodi nent of the
|nvent| h@taﬁ% sA"Q ro¥ided for the treatment or prevention of

secondary causes of diabetes, such as glucocorticoid excess, growth

hor moner8x§ g&ssted RBAEL By&&m&yﬂ &6 ARthndHtbgs,| YNRALNY @Pgléeéarbcﬁi Q@#nlsy
met hods of the invention provide for increasi'ng the sensitivit

pan cr edtheaylpaoaoeyship etetoaay] afisbichrhos etonwstangdolgd dictebyetensiseleated frpmgN a
| | ude GLP-1, AP,
PG VPR D AEL0: AL SRMRD e R A ARG oF g ¢ 1 e

repagl i ni de, glibenclam de, glimepiride, chI or propam de, and glipizide. 21
VO 03/ (7 it 3seREBHUSOR! 308 HhemBéred meeaemldamrﬁﬂ 815 chdoal fb@s ppavides

compou Qd met hods _f or th\eé % of diabetes and rel ated di sorders.
Thebe. HProHET SISIELEETON (he (- S hmembs e EocHREN: of om ¢ he
fol | owicaghorlessihd Md P l?éﬂ&o%ﬁis%lec@g%ﬁ[) e ;0 ) 'wgéke%ogéﬁ]{n'é'{}ﬁ\fr | ON The

invention relates generally to naphthyri di né vatives o ornul a
R4, [/ th®zarbog-atoms in said heterocycloalkyl or heterocycloalkenyl may be oxidized to

C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may be substituted with
1-3 of R".

R” and RY are independently selected from cycloalkyl of 3-6 carbon atoms, phenyl, and

monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be
substituted with 1-3 of R'°, or

R” and R® are independently selected from 5-7 membered heterocycloalkyl of 3-6 carbon

atoms and 1-2 heteroatoms selected from N, S(=0)y.,, and/or wherein one of the carbon
atoms in said heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R, A-R*, A-NR*R*, C(=O)R*, C(=O)OR*,
C(=O)NR™R”, S(=0),R*, A-C(=0)R*, A-C(=0)OR*, or A-C(=0)NR>'R%, or

R” and RY are independently selected from hydrogen, halogen, nitrile, nitro, hydroxy,
alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms,
haloalkoxy of 1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms, A-R%, A(OR*)-R?,
NR7R*, ANRYR¥, A-QR®, QR®, QANR¥R®, C(=0)R* C(=0)OR%,

C(=O)NR*R”, A-C(=0)R*, A-C(=0)OR*, and A-C(=O)NR*R%,
20



" R2 z 1 NN R whereinone of U X, Yand Z is nitrogen and the others
are CGR where Ris hydrogen or a substituent such as R5', R7' or R8', as
descri bedwelwemeriidr fornula (11). R', R, R3'" and R4' areTasodsiircned

above for fornmula (11). The invention relates to conpounds of fornmula (I1),

as desgﬁdﬁ%nm»ﬁ@au}amelgtgb@ggmﬁg@ﬁ of formula (1) RS RA 6 3 RT NNR2 |1

(1) wherein R1, 4, R5, R6 and R7 correspond to Rl', R', R3',
R4', R5', R7' and R8' respectlvely, of formula (I1). Such cor‘r[t))ounds may
be used in Methadseef theninvertio pissidestor dhel treaitaqné Prapiswentionsof dia

enbodi e i n_rel t n

descrr ﬁldgﬁﬁ)\%@p r1n %6@@5 fd%b%%s an?gfg%ﬂ ‘?irgﬁ/rg%s % é’l?m%tun)o o corrpounds
of for ﬂbkhgourﬂZOﬂ/@eoﬁ{v@ﬁ?dnl3 RGB! B3 HTude! ipturithonset rdhd’a'etes ofpthenyl ,

whi ch maybe substituted with 1-3 of R10, R2' is NRL5R16, gﬁ" sel ected

from cyemmga{(MODYof laterg w&rlwwnat%ﬂa@tes Wé?@r%%bdmlre‘%gluﬁoﬁ? OFBSE at ons

st ; (STHEPRA P50 EhRGER Gl R Mongt ke, 8P porsod ARRoOXCE T2 bom

atons, hal oal kyl of 1-6 car bon atons, hydrogen, nitro, hal ogen, NR19R20,
A-OR', A- NRIO&RBEr anbbdmBain, matihddstll’tha: Bveftion promd@tfhleﬂle edipidstrating ofahe

i nvention rel ate to nmet hods o t t t ed..di d b
L ni SOPRYTPIghe CBYBomAS coroRBs Py T ARGeERisF ARl R oot o 1o

the tr g@%wﬁagfanyﬁ‘ﬁ %e&reégééféahlqsw%m% oput ﬂﬁve‘nﬂg‘%ﬂﬁl‘p@lﬁhd geEpounds of

for mul ybeamnrs efred in c ination W th PPAR agonist, insulin
sensi t igheosidasesuhibitoy b ieasin. PBARI agmnsecmcéu@ogaghtazm fuad rmqghtazone

a- gl ucgsj dase i nhi not her i ment ounds of
f or nul g tPIF urﬁ?*“’e"’éfﬁhiie ’i’f”é?rl%l ng ﬁl?}flﬂ%t‘fhi?fpwpﬁﬂﬂ f an&r%p&dﬁ Et ase
i nhi bi Q%etaftichBd iMIEIeAGLE-1, 361D, IPA@VPACSRAYSSE batists,Asektdiinl Batdgiide,
derivative, an anti-hyperteénsi ve drug or an anti - obesi ty drug
meg11t1mde repaglinide, glibenclamide, glimepiride, chlorpropamide, and glipizide. o~
glucosidase inhibitors include acarbose, miglitol and voglibose. A hepatic glucose output

lowering compound is metformin.

In another embodiment, methods of the invention provide for the administration of
a compound of the invention in combination with an HMG-CoA reductase inhibitor,
nicotinic acid, a bile acid sequestrant, a fibric acid derivative, antihypertensive drug, or an
anti-obesity drug. Anti-obesity drugs include a -3 agonist, a CB-1 antagonist, and a

lipase inhibitor.

In another embodiment of the invention, methods are provided for the treatment or
prevention of secondary causes of diabetes, such as glucocorticoid excess, growth

hormone excess, pheochromocytoma, and drug-induced diabetes.

Finally, methods of the invention provide for increasing the sensitivity of
pancreatic beta cells to an insulin secretagogue, by administering a compound of the
invention. Insulin secretagogues include GLP-1, GIP, PAC/VPAC receptor agonists,
secretin, nateglinide, meglitinide, repaglinide,  glibenclamide,  glimepiride,

chlorpropamide, and glipizide.
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In other nethods of the invention, conpounds of forrmula (I1) are
admnistered to treat or prevent secondary causes of diabetes or to

i ncrease whe3sensitivity of pancreatic beta cells to an PAFASON30376

secret agogue. General Preparative Methods The conpounds of the invention
may be prep s KA B RIER ompoRAGT AT \SiethDds Rt AecElsti@ent

Nevert hel esg?lggﬁeg&%to I(l)lgmgrrl]g gengﬁgl syntorrlnti c schenes are presented to aid
t he reafléiabbtes siyhidiesd AisogleconPhesedmd afther lispectsnafeihe iloyentinh twll lsrmoredet ai | ed
particul ar exanpl es. being presented. below in the experinmental section
descri ﬁp}??genttﬁs)@%rfk'%@IHEQQW&PQQP&PQCIEEH% al, conpounds of Formula (1) (R4

is =0) may be prepared fromthe appropriately substituted nicotinic acid

t hrough several routes summarized in ] | V. Conpounds of
Formula (11) (R4 i @EIMLW%%CBI%HQEL@éﬁmngEBNOpri ately
substituted nicotinic acid through the route summarized in Fl ow di agram V.
The cl ose anal ogy between Flow Diagram | and V. denonstyates fhat the routes
used to syrbhésicationishaies generallyapaphyisging %IV@BV%S)R&JH% P ormula (11).
The routes shown in 23 WO 03/027113 PCT/US02/30376 Flow DiagramlIl to IV
maybe used to synthesize Forrmula (I1) fromappropriately substituted
nicotinic acid. Flow Diagram| R5 O RX R\ 7AIC13, RT I NX X 55 RR6
\ OOH or0(0001)2 R\ 0 A RL NH R7j1 NXIN1R7NXR5 0 R 16R15N
NHRL NR15R16 R X = hal ogenXB% R

|
Y\Z

wherein one of U, X, Y and Z is nitrogen and the others are C-R, where R is hydrogen or a
substituent such as R>, R” or R¥, as described above for formula (II). RY, RY R? "and R
are as defined above for formula (II). The invention relates to compounds of formula (II),

as described above, and to compounds of formula (I)

@

wherein Rl, R2, R3, R4, R® , R® and R’ correspond to Rl’, Rz’, R3’, R4’, RS’, R” and RS’,
respectively, of formula (II). Such compounds may be used in the treatment of diabetes

and related disorders.

In one embodiment, the invention relates to compounds of formula (II), as

described above. In another embodiment, the invention relates to compounds of formula
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X base R 0 R6 R7 \N N NR15R16 11 R (I) when R2 = NR1I5R16 R3H R4==0

24 WD 03/027113 PCT/ US02/30376 Flow DiagramlIl o 0 R5 0 HOORa R5 0 0 6 RS
0 0 R6 rwBuwBi2Am1Base, CW R ORa R I\ OHJ. Med. Chem RPCW/USRABRIZX 7 ~ S
X - 1986, 29, 2363 i RN 17 WVRl7 R7/NX RN XRW1 RI5RbNH R5 0R50

0 R5 0 OReR 1
N NR15@6§%9116K?1& ﬂ%@/gggﬁ %&E\“‘ﬁt’e %“ﬁ@eﬂ%ﬁ@m o] NR125§171\61N|\3E1 1“%?51165%3%

RO O sdited ﬁE@an/élohlﬁyl d}fa?; 6 lcarbef atoms, hemyclvﬂkyl ¢£73 -fearbpretomspndty dr ol ysi s
and decar boxyl at i duicT %\S[ é—l | Hobap

2 heteroatoms se ecte om (% 0.2 and O, both of which may be substituted with 1-3

of R, or R* is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms,

hydrogen, nitro, halogen, NRPR? A-ORY, A-NRPR? and A-R®, and R* is =O0.

In another embodiment, the invention relates to methods of treating diabetes and
related disorders by administration of compounds of formula (II). Preferred methods
relate to the treatment of Type 2 diabetes. In methods of the invention, compounds of
formula (II) may be administered in combination with PPAR agonist, insulin sensitizers,
sulfonylureas, insulin secretagogues, metformin, a-glucosidase inhibitors and insulin. In
another embodiment, compounds of formula (II) are administered in combination with an
HMG-CoA reductase inhibitor, nicotinic acid, a bile acid sequestrant, a fibric acid

derivative, an anti-hypertensive drug or an anti-obesity drug.

In other methods of the invention, compounds of formula (II) are administered to
treat or prevent secondary causes of diabetes or to increase the sensitivity of pancreatic

beta cells to an insulin secretagogue.

General Preparative Methods'

The compounds of the invention may be prepared by use of known chemical
reactions and procedures. Nevertheless, the following general synthetic schemes are
presented to aid the reader in synthesizing compounds of this invention, with more
detailed particular examples being presented below in the experimental section describing

the working examples.

In general, compounds of Formula (I) (R* is =O) may be prepared from the
appropriately substituted nicotinic acid through several routes summarized in Flow
Diagram I to IV. Compounds of Formula (II) (R* is =0O) may be prepared from the
appropriately substituted nicotinic acid through the route summarized in Flow diagram V.
The close analogy between Flow Diagram I and V demonstrates that the routes used to

synthesize Formula (I) may be applied to synthesize Formula (II). The routes shown in
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R5 0 RS 0 Rs nCPBA or oxone Rs or
N W17 ( )1-2 81 Rl (lI) when R2 =
R3=H R3=HvOR4®201R4==0 R5 0 0 nCPBA or

H202/HOAc Rs \ ORa RI7TWH Rs \ ORa when WS | | | i

H202/HOAc R7 NN S =0 R17 when WS R7 N
=0)1.2 R17 (1) when R2 = SR17 or

OR17
oxone R5 0 0 R5 0 @®@CRaISV2/61R36 Or
R7 NN S-Rb R7T NN

S02- Rb RlowN Diaghild TIRb R fRhybeX usedh@d @gﬁtﬁedﬁed Fotglas (I nﬁoﬁﬂ@@rb%w&@ti on

WESor 0 such as HCI/HOAc Ra = al kyl,

aryl =

al kyl 5 0 Rs N N WR17
= :0 25 V\D 03/027113 PCT/ US02/ 30376

R (1) wHstityted sicgfigagd. ORL7 R3=H R4

Flow Diagramlll 5 R5 0 R5 0 SOCI2 or 6 RO R6 OHRINH2 R6 | OH (COCl)2 _
RI 0 RRZ/ NNRLR/ NNRLj RAR2 R 0 R5 O
Flow Diagram 1
RS 0O
R6
le/x | N N—x
AlCI e X
3 RN
RS O R® O
Ré SOCl, R R'NH
Ny SoH  or(CoCly Nr el R15RTENH
» —
R™ N7 X R™ N7 X
RS o
16515 1 Re | S N—NR'5R16
X = halogen RPRPN_NHR R7 N R1HN
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R6 R6 R2 acid, base, or heat | \ RT NNR2ZR7 NNRL R2 Rl (I) when R3 = H
H202/ HOAcL R2 =SR 17 R4 = =0 R2 = S(=0)1-2R17 Flow DiagramIV R5 0 R5 0 R5
0 R6 OHWOMNBI2RE3 OH R6 Re R7 N X R7 NNRL R7 | N NRL O PoagsoxgiRds CN

al kylation 5 R5 0 or reductive amnation R5 0 R6 or netal - nedi ated coupling

R6 aci d/ heat R500I I 7 1 R0 N NR1I5R16 RN NNH2 cr Rl RR7
N NRL (I) when R2 = NR15R16 R3 = = = activated ester such as
-C(=0) OPh-N02 or -C(=0%C9 R4==0 Rd = al kyl, aryl X = hal ogen 26 WD
03/027113 PC'%U@OZ/B deow Di agy gin Y R5' 0 X N, L 'P ARCI 3, R7~ X R5
X R8 X Re% _ nmBuli _Base, CWj R® OR?
17
LT e, W %X
RINH
RSRTNH
RS o '

6
R m HCI/AcOH I‘\/EuIU\ Base
7 a 1516 1516
R N r;l NR™R NR™R HN NR15R16

R1
2 1516
(1) when R3 = NR™R M+ NRI5RT R5 o o
R®=H .
Ri== M=K, Na, Li RO
| = l OR?
R’ N wRY
R1

hydrolysis and decarboxylation
such as HCI/HOAc

0
8 mCPBA or oxone RO
R Y or HoOo/HOAG Y
-
= when W=8 N/ r;l WR17
1

R N7 N7 s(=0)4.0RY R?
R R
(hwhen RZ=8(=0)15 R (when R2=SR'" or OR"
R®=H R®=H
R*==0 R*==0
. 5
mCPBA or oxone R 0o 0 17 s R 0 0
w _orHz07HOAC _ R® AN o RTWH R AN o
T whenW=s P
when RN N7 SO.RP RPN N WRY
R R
= hydrolysis and decarboxylation
a' gabgg“ such as HCVHOAG
or
R2 = alkyl, aryl , )
RP = alkyl RS O
Rs
X
0
R N7 N7 TwWRY
R
() when R2=gR' or OR'”
R3
R*==0
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SOCI2 R'"NH N OHor (COCl)2 N O R15R16NH 310 R7- X R7" X R8' R8 R5 0 16 15
N NR15R16 X = halogen RR NNNHR R7 | R1'HN R6, X base R5. O N RT | NI
NR15R16 WO oR027113) when R2 = NR15R16 R3'= H R4' = =0 The Pairawsp/su3ce aci ds
used in the above flow diagrans coul d be purchased from comerci al

sources, prepared according to Flow Diagram VI, or prepared according to
literature in this field (Biorg. Med. Chem Lett. 2001, 475-477; J. Prakt.
Chem 2002, 33; Eur. J. Og. GenDi2eemIIl371; J. Og. Chen. 2000, 65,
4618; J. Med. Chem 1997, 40, 2674; Bioorg. Med. Chem Lett. 2000, 10,
1151; US patent 3838156, etc.). Flow DagramVl RS R5 O O OR6 CN

hal ogenati on CN R5 NC-NH2 such as,POCI3 R6 HO H N® Ry N X Re = al kyl

acid or basg c nc H2804 o] en hydr °‘s h 5 5 acid or base
R 0 RS R ot Rﬁéﬁh R@—&@M nyd of sf's R6 NH2 R7IN X

R7 N X R7 | g?NK27 V\D 03/ 0271137 M$02/ 30376 R NR'
l Rz/”\Rz
R5 0 RS (0]
6
R® | N l ~_ acid, base, or heat RWRZ
RN N7 OR? R N7 “NRT R
F'{1
(1) when E‘s‘:Eo H202/HOAc[_>R2 S0y R
Flow Diagram IV

RS o RS O . R 0o
6 1 6 R
e M — T

7 X R N7 ONR? R N” AR

7.
R "N R
base %j\ ORY
CN
alkylation 5
R® O or reductive amination R O . s
REL A or metal-mediated coupling R\ acid/heat RE 0 O
I = | | R® g
l > 7 P =X OR
R ON” N7 NR'SR1 R™ N7 N7 NH - CN
R R R N7 NR!
(I) when R2 NR15R16
R3 H -C(=0)R® = activated ester such as -C(=0)OPh-NO; or -C(=0)Cl
R*==0 RY = alkyl, aryl
X = halogen
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Furt her mani pul ations of Formula (1) (when R4 is =0) and (I1) (when R4' is
=0) could lead to nore diversely substituted conpounds. These mani pul ati ons
i ncl ude wopea®eile3 nucl eophilic substitutions, netal-nedi ared/usoupidrangs,
reductions, oxidations, amde formations, etc. Flow D agram VI |
illustrates al kyl ation, and am d sulfonam de formations in
Formula (1) when R2 = NHR16. Si fifom, I amamormations could be carried out
in Formula (11) when R2 = NHR16. Flow Diagram VIl R5RRLQ R6 R3 1 1 R16 R7
NNN RLRI5 4R RRRERZI 0{ o0C7 k_Rl6 RS R4 NN R6 R3
R10~Rls 16 R7 N N NH R Urea fornmationg, R '
RNRLN Rla for O~ N mlio~1 H R5 R4

N
R3 RT6 VXN N N Rl SO2R18

Fl ow Diagramg¥l bl and_| X il lustriéite transformations a R3|n Forrmula (I).
These SOCl R'NH,

Ny SoH  or(CoCly R15R16NH

| —————

X = halogen

R7- N X
RE
N X N\_NR6R16
1615 1
R16R N NHR P R1HN

base

R5' 0
N/
I

X

R7' NR15R16

v

(I1y when =NR'"R6
=H
R4 ==0

The nicotinic acids used in the above flow diagrams could be purchased from
commercial sources, prepared according to Flow Diagram VI, or prepared according to
literature in this field (Biorg. Med. Chem. Lett. 2001, 475-477; J. Prakt. Chem. 2002, 33;
Eur. J. Org. Chem. 2001, 1371; J. Org. Chem. 2000, 65, 4618; J. Med. Chem. 1997, 40,
2674; Bioorg. Med. Chem. Lett. 2000, 10, 1151; US patent 3838156, etc.).

Flow Diagram VI
0 R® R®
0 O Rr® cN  halogenation RS CN
NQvﬂN% ‘\ such as POCl3 l\
R® o 7 ~
6 HO” 'N° "O R N° X
R H
R® = alkyl l acid or base conc. HySO04
X = halogen hydrolysis heat
5
6 R0 acid or base . R 0 acid or base N
i hydrolysis R
R 1 SN OR® hydrolysis . R | N oH ydroly l X NH,
£
RN X RN X RN X



transformations could al so be applied to R3'" in Formula (I1). 28 WO
03/027113 PCT/ US02/ 30376 Flow DiagramVilIl RS RA 0O RS R4 RS R4 R6 R
al kyl ati owoms/ o119 ORO LiAIHA | | ~H Mtsunobu I OR RETNSA/BBRZ -~ R~
NNR2 -~R-NNR-RlL RLR RO =alkyl or aryl Flow Diagram|X R5 R4 RS R4

S5 BB LT e ey 1

ni t r at cand RBad\@R merbudivierselyR sibstitite® c@mipoinds. 7/ Thege anumlla@nsz NCNdRZ R NN
R Rl R1L R, netal - nedi at ed oulln or al kyl at i,on or ation R5
R4 R6 mnmonuq?sppﬂﬁm P@Sﬁﬂﬁ nﬁd r?f")‘?lfnrgisuﬁiuﬁ?(gs r(r)éﬁdlag ga]ltl ons of
R4 in i ch could also be used on R4" in formula (I11). 29 WD
03/ 027%‘%%@?{}3615’/ 30376 Fl ow Di agram X

Flow Diagram VII illustrates alkylation, and amide, urea, and sulfonamide

formations in Formula (I) when R* = NHR'S. Similar transformations could be carried out

in Formula (IT) when R* = NHR'.

Flow Diagram VII
R4
['Q1 R15
R4
RS R? 21 N
(5} 18
Y _—
RN N R’
i IYI
18
N R
H
5 R4
6
AN
1 so R18

Flow Diagram VIII and IX illustrate transformations at R? in Formula (I). These

transformations could also be applied to R* in Formula (II).
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R5 0 R5 OHR5 OR2Z1 R R3 R6 R3 alkylation or R6 R3 C | reduction CN |
Mtsunobu R7 NNR2Z RT NRZR RT NNR2Z RLRLRL RS 0R5 SR6 R3R6 RB R~
N N R2 RwhosloRA13 Rl RL Fl ow Diagram Xl illustrates mani pilCattisornsn3od R6 in
formula (1). These nmanipul ations could also be applied to R5 and R7 in
formula (1), RS, R7', and R8' in fornmula (Il). Flow Diagram XI 30 WO
03/027113 PCT/ US02/ 30376 R5 R4 H2, PA/ICH\ R3 R7 |1 NNR2 R 11 RS R4 R6
R3 Suzuki reaction R6B(COH)2, HowDiigRtm VEII R Rh R5 R4 Heck reaction R \
R3 Rh =Hor alkyl R RARRRhRL\R 71 1 2R R4 RNRRI.
hal ogen-nmetal E \ R3 Et+ could be al kyl halid, aldehyde, exchange C02,
di sufi de, REOCL efc. 2. E+ RR1 Netad -nmediated RS R4 RS R%

8

8 R alkylationor  R® 19
R A ORY  LiAlH4 | S l OH  Mitsunobu I N | OR
I _ | 7 Z 2 7 ~ 2
R’ N N R2 R N I’l\l R R N \ R
IIR ’ R R
RS = alkyl or aryl
Flow Diagram IX
5 4 5 4
R® R* 5 R* R metal-mediatgd 6 R* R 3
R® ! SN | halogenation Rmx coupling reaction RmR
—_— -
~
RN N7 OR2 RN N R? RN ONTR?
R R' R’
RO N Sitration R® m[\]oz reduction R | X | NH,
| | —— >
~ o
RN N7 OR2 RN N OR? RN ONTR?
b k i

or alkylation

metal-mediated coupling
or reductive amination

R® R*
R6 NR19R20
X
| |
R ONT N7 R
,'Q1

Flow Diagram X illustrates manipulations of R* in formula (I), which could also

be used on R* in formula (II).
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am nation R2Z7R28NH RR7TR2Z3N R3 R7 NN R2 Rl Metal-nediated R5 R4 ether
formation RR90 R3 R290H XC~ R7 NR2 11 R Flow Diagram Xl illustrates
mani pul atwong/oaniR7 of formula (1). These nmani pul ati ons caarwsa/3s7de
applied to R5 in formula (1), RS and R7" in forrmula (I1). 31 WD 03/027113
PCT/ US02/ 30376 Flow Diagram XIl R5 R4 CO catalyst R6 R3 |igand, base
8240 NN 82, R2Z4OI'HOR R5 R4 N (dPPP)C12 R6 \ | R3 R7TMgBr R7 N N R2

11 RRS R4 R6 R3 base, RROOH29 RS RAR_'ONNR2 R6 R381 XNNR2G®6
RS R4 3

Flow Diagram X
5 R® OH RS OR*
R0 6 3 alkylation or 6 3
RE. RS . R R ) R R
X reduction AN Mitsunobu AN
| [ = T YL /= L
RN N7 OR2 RN N7 R2 RN ONTR
II?1 F|z1 R’
RE O R® s
6 3 6 3
R N R R N R
| | — | |
o 7 P 2
R N7 N7 R? R N7 N7 TR
IIR1 Il21

Flow Diagram XI illustrates manipulations of RS in formula (I). These
manipulations could also be applied to R’ and R’ in formula (I), R’ "V R”, and RY in

formula (II).

Flow Diagram XI
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R base, RROSH R I / I R X = halogen or -OSO2CF3 R2Z9S NN R2 11 R R5 K4
R27R28NH R6 R3 27R2BRN N~ NR2 11 RRSE R4 CN RBRB NCNNR2 11 R

FIl ow D agweresd11i3 i | | ustrates mani pul ati ons on R5 of forneCa/yshd/303These
mani pul ati ons could also be applied to R7 in formula (1), R5'and R7'" in
formula (11). 32 WO 03/ 027113 PCT/ Ws02£ 30376 Flow Diagram XIll HR4 E R4 6
3 R6 R3 base such as LDA rRR4A E R4 6 3 R6 R3 base such as

LDARI %1 R R~ o NR2|R~R’ E+ is al kyl halide,
al dehydes, hal ogen, 002 02, actRF ester, etc. Flow Diagram XV
illustrates the transfor mat i ons of somé functl onal groups which are
present in Forrmula((l) or (I11). 33 V\D 03/ 027113 PCT/ US02/ 30376
3
Suzuki reaction R | s ' R
RGB(OH)Z, R7 N/ I?] R2
R1
R RS R*
Heck reaction R~ SN R® h =H or alkyl
R5 R : R, l NN | w2 R!, R = H, anyl, heteroaryl, C(=0)R?, C(=0)OR**
3 RY\R}] R 1
XA R L R
l P I ) R5 R4
RIZENTINTORE | halogen-metl R® gt i
Iy - halogen-meta E E* could be alky! halid, aldehyde,
R exchange o | _ | CO,, disufide, RCOCI etc.
2.E R™ N" N7 TR?
Y
Metal-mediated 5 4
amination R> R
R27R28NH R27R28N R3
= 1T
R N7 N7 OR?
R
Metal-mediated RS R4
?{tg‘g% Iflormaltlon R290 N R3S
- [T
R N7 N7 R?
R

Flow Diagram XII illustrates manipulations on R’7 of formula (I). These

manipulations could also be applied to R’ in formula (I), R* and R” in formula (II).
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Fl ow Diagram XIV am de formation O\/Rm _- N urea formation H OyN.Rm H
\,N N sulfonam de formation SO2Rm RL Rk alkylation YR Rk XY Rk, R =
H, al kyl ,wbaBoaiiky!, cycl oal kyl, aryl, heteroaryl reduct iPC&/UR02/BIB7TN Rm =
al kyl, hal oal kyl, cycl oal kyl, aryl, heteroaryl am nation X = halogen 0 Nu"

= nucl eophi l es such as car bani q;@owm%mgﬁpohol , thiol -\--OH ~~0
n

reduction ' ~~ORk am de forma ~ hal ogenation X Nu" Nu OH
oxidation O reductive am nation NRKRI reduction HNRK al kyl ati on or
n i reduction

reduction _ f,s h reduction - No2—4-NH234 \/2\5)

ligand, base R%0 R?
R**OH I
o} R
RS R4
6 3
Ni(dppp)Cl R N R
R’MgBr RSN N R2
R1
R® R*
R® R®
base, R%°0H » I = I
R\ Z 2
RS R 0~ N 21 R

TX .
X N 'u\l R2 ] R R ,
R! base, R2°SH R mR
X = halogen or -OSO,CF; “ 2

1
R1
R® R*
R27R2ENH RALAL R®
I
2TR2BRN” N N7 R?
IIR1
RS R*
CN° R® R3

Flow Diagram XIII illustrates manipulations on R’ of formula (I). These

manipulations could also be applied to R” in formula (I), R* and R” in formula (IT).
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Alternative Forns O Novel Conpounds Al so included in the conmpounds of the
present invention are (a) the stereoisoners thereof, (b) the

phar maceuwwpDaalokminccept abl e salts thereof, (c) the tautomeCy/ushzssos, (d)
the protected acids and the conjugate acids thereof, and (e) the prodrugs
thereof. (a) The Stereoisoner sFIIQ,q)ﬁgglgg{ﬁiprrers of these conpounds nay

i ncl ude, but are not limted tT, oners, diastereoners, racemc

m xtures and conbigatgons thereof. Such stereoi somérs Rfan be prepared and
separ at ed usiR caonve tiqgal t echni ques, eit herRrh act i RY enantioneric
starting materi afs 61 Yy sepaP&EisHe ?!dMers of co ndg of the present

i nvention. |so S ngl ude geometric isonergr ) spef geonetric

i somers incluBe, Blt érefﬁot limted to, cis isoners orl4rans isomers
across' a doubl e bondR' Qther isomers are cont enpl at ed %nnng t he conpounds
of the present invention. The isonmers may be usedgeither in pure formor
in adm xture with othgy isoners of the inhibitors scRfbed above. (b) The
Phar maceuti cal Le/- Accept abLe Sal ts Pharmaceuti calg ajp’ salts of the
conpounds of the i nventi@8hsuEl-ile salts used to form

al kali netal sa of form additiop+salts of fr @SN A ree bases. The
nature of the BaltN sthotReritical, provided that it is/pharmaceutically-
acceptabl e. Suitable ﬁﬂarnaceuticalIy-acceptable acid agdition salts may be
prepared froman inorganic acid or froman organic acid. Exanples of such

i norgani c acids are hydrochloric, hydrobrom c, hydroiodi nitric,

car boni c, sulfuri5§§ﬁﬁyﬂﬁﬁ§%ﬁ@?m@e%@g@9@“ﬁﬁﬁﬁ%b?&é%@gﬁgadﬁPc aci ds may be
selected fromaliphatic, cycloaliphatic, aromatic, , heterocyclic,
carboxylic and sul fonic classes of organic acids. Exanples of organic and
sul foni ¢ cl gJ@eesDigramgXAVcillastraes ihec tratkfermations arfesonet funichonad dsreeps f or ni c,
acetic, propionic, _succiﬁjﬁ, 2& colic, gluconic, lactic, malic, tartaric,
ci tri c Vdvgepresenignfornylki@ orfill-eic, fumaric, pyruvic, aspartic,
glutam c, benzoic, anthranilic, nesylic, salicyclic, 4- hydroxybenzoic,
phenyl acetic, mandelic, einbonic (panoic), nethanesulfonic,

et hanesul foni ¢, benzenesul fonic, pantothenic, 2-hydroxyethanesul fonic,

t ol uenesul fonic, 35 WD 03/027113 PCT/ US02/ 30376 sulfanilic,

cycl ohexyl am nosul fonic, stearic, algenic, N hydroxybutyric, salicyclic,
gal actaric and gal acturonic acid and conbinations thereof. (c) The

Taut onmer s
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Tautoners of the conpounds of the invention are enconpassed by the present
i nvention. Thus, for exanple, a carbonyl includes its hydroxy tautoner. (d)
The Prot ewDad/oZaisls and t he Conjugate Aci ds The prot ect ed PaEIwS®2/803¢6 ude,
but are not limted to, esters, hydroxyam no derivatives, am des and

sul fonam des. (e) The Prodr UgsFl&?f_%P«fgg%ﬂﬁ(ane”“ on includes the prodrugs
and salts of the prodrugs. For odrugs is well known in the art
in order to enhan@eiden@atpnopgrﬁﬁﬁmof t he parent conpound; such properties
i ncl ude sol ubillity, absorption,, giostability and release tinme (see

"Phar maceuti cal| Dosage Form and*Drug Delivery Systens" (Sixth Edition),
edited by Ansdl @Qlea@dmatiorpubl . oby“WI lianms & WIkins, pgs. 27-29, (1995)
whi ch is herebyr—incorporated byyr&erence). Comonly used prodrugs are
desi gned tip take advantage of x*Me major drug biotransformation reactions
and are atso to bﬁ co.Qstj detror(\ad w thin the scope of the invention. Mjor
drug bi ot r ansf grHET L0 Feactr ong Fncl ude N-deal kyl ation, 0- deal kyl ati on,

al i phati c hydragxyl ati on, a pmathlicé:‘2 hydr oxyl ati on, N-oxidation, S-oxidation,
deani nation, hyldrglyshs Pgactignsge gl ucuroni dation, sulfation and
acetylation (see éoodmanx and G mankR'srR Fheakphabstacotet el eBagy's of

Ther apeutics (N nﬁem,cﬁdim'i\[?ﬁ'), xSt t oR™ MHYE hratopikyL evEloalyl, anvl hsteispy! by
McGraw Hi | |, page¥d™®4en13, [ (1996), whighle here i ncor por af erﬁ)l Ry
reference). Dosages And Treat nent Ref gMHEIP SR EETE IBVE TG T Re "Conpounds
of this invention Lypigal |l y-aré f%om about 0.001 ngy to about 10,000 ngy
daily, pré&ferably fr about 0.005 ng to about 1,000 ng daily. On the

basi s of “ygdig dose, either given in a single dose or in divided
doses, dosages 36 (027113 9PCT/ US02/ 30376 typically range from about
0.001/ 75 ng/ kg t o2 BEHIUND 1O0/75nrtg/ kg, preferably from about 0.005/75
ng/ kg to about 1,000/75 ng/kg. The total daily dose of each drug can be
adm nistered to the patient in a single dose, or i nultiple subdoses.

Typi cal |y, subdosesalaamide adm ﬁster edNtwo to six [Jmes per day,
preferably two {o four tines peksday, and even rmr:bfpreferably two to three
tinmes per y. |Doses can be in jmmedi ate rel ease fgtgn or sustained rel ease
formsuffighently EFf&€tive to pbt aideetielrmingiesi red_gontrol over the

di abetic condition. Jhaodosage Fegi men ANgr event Tt eat give relief from
or aneliorate a|diabetic

- JO\R"‘
alkylation
or Mitsunobu > ;“\
? m O
R"MgBr
},{U\N/OMe g _ :‘L[U\Rm
|
oxidation ES‘) oxidation Oy /9
35 - - S
_§_—_:_§__ reduction A reduction %
o T A
reduction _
§_N02 "§"NH2
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condition or disorder, or to otherwi se protect against or treat a diabetic
condition with the conbinations and conpositions of the present invention
i s sel ectwo oBo2actordance with a variety of factors. The®eTfls0r/81336

i nclude, but are not limted to, the type, age, weight, sex, diet, and

medi cal ,condi tion o h | the severity of the disease, the route of
admi ni &t L2 31?:%91% % nsi derations such as the activity,

ef ficacy, pha’r macoki netics and toxicology profiles of the particul ar

i nhibitors l.oyed, , whet her a r del i ver. . i tal Lz nd
whet her the%ﬁnﬁé“ﬁ%dr g @F@OQB% Ssc’#gli"eeﬁre@mgrﬁﬁx‘é lélﬁ %fga(g? f}%/éeét‘%ﬂre\érge ?Ignt s.
Thus, flRc4qERaR phashiRitiGEyWatdyaaRile)Beeofiyc) ths trutotbed themof (d) ther ef or e
deviate fromthe preferred dosage reginen set forth gbove. Pharmaceuti cal
Conposprotestes! deils anddéhoeaiugateacids thereek and (ke l?ff’dlfulg%%@(fr?gi ti ons and

di sorders referred to above, the conpounds of this invention can be

adm ni stered as the conpound per se. Alternatively,

phar mate Tthie Sadréqis ptable salts are particularly suitable for nedical
applications because of their greater aqueous solubility relative to that
of the parent conpound. The conpounds of the present invention also can be
adni ni st er e@hw diéreaisomerscep it eovwonndy may mgldeorfwt @fe QopHEpiked dt i cal

conposition. The carrier nust be acceptahle i .Sen bei

conpat PRANEOHC, tdf“f’é{%‘fws’i AFPRST eﬂ?’ém’gefs taﬁlg ggnrr%glgf“?rfsoﬁtﬁe%%% rru%tg:hnot be

i nt ol egahloYsofRkEteR hRUStehRed B sefdrpie NisingT benveatisiagechaiyubs @theolbiyd or a

l'iquid, or both, and preferably is fornmulated with the conpound Fﬁ}ea

uni t - doseting enrdiimerisnstarting nesterinly, OF by PEBFAME HPPEN OE&QHI?BH’P‘% At H¥om about

0.05% to about 95% b 7 0 1 ; 03 | ght elrte active

corrpouﬁﬂa(f"géJE %‘é{g%tborbnxglor%%f Xa%%yv\g{lcglﬁit% %&fb n%%é (lﬁg%gg' f%)rgdrﬁmg ﬁgrge&fn

phar magehrgd Balddy, Betdry fotdiisddang eis isarerabs baiseispmners antoss Rdobbldibegdot her

conmpounds useful in the tr@e/gt ment tﬁ% a diab t%ﬁc condi tion, ;I{Qg Jve

conpoufMBeroisomeis e copkmaliehATEBR tha FoBRou o MeER b I SAYO Y s ut 1%l e

route, : i o h GamiiteR! wiRrgiE isb@ersadfifticed t 0

such alﬁﬁféwaﬁg 1{@%& gﬁ?ﬁe{na Igfﬁti?)(r:lgl cIg’{/ﬂigf fective dose for the treatnent

i nt end@hibifdre desctribeé abavenpounds and conpositions, for exanple, nay be

adm nistered orally, sublingually, nasally, pulnonarily, nucosally,

parenterally, intravascularly, intraperitoneally, subcutaneously,

i nt r amis)cTihesPHaymaceutiogliycAkb¢eptablanbaltsdose fornul ations, particularly orally

adm ni strabl e unit dose fornulations such as tablets or capsules, generally

contain, for ) )
Pharmaceutically-acceptable salts of the compounds of the present mvention

include salts commonly used to form alkali metal salts or form addition salts of free acids
or free bases. The nature of the salt is not critical, provided that it is pharmaceutically-
acceptable. Suitable pharmaceutically-acceptable acid addition salts may be prepared
from an inorganic acid or from an organic acid. Examples of such inorganic acids are
hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric and phosphoric acid.
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic, ,
heterocyclic, carboxylic and sulfonic classes of organic acids. Examples of organic and
sulfonic classes of organic acids includes, but are not limited to, formic, acetic, propionic,
succinic, glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic,
fumaric, pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, salicyclic, 4-
hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic,

ethanesulfonic, benzenesulfonic, pantothenic, 2-hydroxyethanesulfonic, toluenesulfonic,
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exanpl e, fromabout 0.001 to about 500 ng, preferably from about 0.005 ny
to about 100 ngy, and nore preferably from about 0.01 to about 50 ny, of
the acti weoiopgeads ent. In the case of pharnaceutical ly aeceptsabbs7ealts,
the wei ghts indicated above for the active ingredient refer to the weight
of the mc j . i io i I ORy. icFOgalRKdlic,

adm ni %‘ﬁf lllcbn?%lh%&b'%r}lﬂngstggﬂﬁﬁ%a e%gcrﬁp\ég%ﬁcénmnlyﬁ%@%yﬁ he fo?lm of, for
exanpl gala@ari @ildegaladiuroaiosividend zombiptions thereoin enul sion, a paste, a
solution, a syrup or other liquid form The pharnaceutical conposition is
preferably made in the formof a dosage wunit containing a particular
amount (§frhbMauRmidye i ngredient. |f adm nistered by nouth, the conpounds
may be adm xed wth, for exanple, |actose, sucrose, starch powder,

cellul ose esters of al kanoic acids, cellulose alkyl esters, talc, stearic
aci d, magneghydheheaf Meeomprans vf Uik exvelbon S0¢l iedongassedaby thenpsadits  of
phosphoric and sulfuric acids, gelatin,  acacia gum sodium alginate,

pol yvi inpeptjorr. cThusofos examplecy C%@Wiwd%lﬂéaﬁ@l"?‘y g’%‘&’@%en tabl eted or
encapsul ated for convenient adm nistration. Oral delivery of the conpounds
of the present invention can include fornulations, as are well known in

t he ar t(d) The ProvedtefbA tidsrent] the £onnigateahsiddr prol onged or sustained delivery
of the drug to the gastrointestinal tract by any nunber of mechani sns.

| medi ate delivery fornmulations include, but are not limted to, oral

sol uti ons, @Ghal pstspehsicidssincludst butli ars oheti Hgnitedbicet estap, dyHoEyARInO

subl i ngual tabletyg, di,sintegrating tablets and the |like. Prolonged or
sust ai ASAVAYPS-EH esfa&dﬁﬂ\?%qai%?}a%s’i ncl ude, but are not linited to, pH
sensitive release of the active ingredient fromthe dosage form based on
t he changi ng pH of the 38 WO 03/027113 PCT/ US02/30376 small intestine,

sl ow e?@gﬁpl@g)—rwtabl et or capsule, retention in the stomach based on the
physi cal properties of the formnulation, bioadhesion of the dosage formto

the nucosal _lining of the.intestinal .tract [ z Ich t he
active drug Tfhted’i’*i?sp%emmlﬁﬁéncfh%q%mtthe Hrﬂgrqgﬁ?%qﬁagﬁ ogp}%)cq? Aljlugs'tPghggt?cgln t he
time periftOYewahictsivt e 8BS tktv & @kdig 100ERRHEE thes propettics esfethet parthie site
of action mani pul ati on of the dosage form Thus,lﬁgﬁrl c-cgated and

ent er i compatml sudnproptitiesinckide selubiliay, Bhapiioh diagd! Feleae tEEdERe of t he
T

t
pht hal a ate oxypr opyl net hyl -'cel | ul ose
pht hal a{RelRE ANi PEHIC bRoiwiltRns & Wilkhacmesi @7-20i d99Nd whatthae rlydréhy aci d
met hyl ester. Pharnmaceutjcal conpositi onar‘%ui table f L gral ad éné siration
can be ipfosrapicddyi ieferencg @P’é‘n}f’gh usedoprofirugs apefiistangd to fAkERAY L850 ges,
or tab ltﬁé ﬁi’ajo?%q‘@g ERBLA iR reactions and are also to be considered within the scope

of the invention. Major drug biotransformation reactions include N-dealkylation, O-

O

dealkylation, aliphatic hydroxylation, aromatic hydroxylation, N-oxidation, S-oxidation,
deamination, hydrolysis reactions, glucuronidation, sulfation and acetylation (see
Goodman and Gilman's The Pharmacological Basis of Therapeutics (Ninth Edition),
editor Molinoff et al., publ. by McGraw-Hill, pages 11-13, (1996), which is hereby

incorporated by reference).

Dosages And Treatment Regimen

Dosage levels of the compounds of this invention typically are from about 0.001
mg to about 10,000 mg daily, preferably from about 0.005 mg to about 1,000 mg daily.

On the basis of mg/kg daily dose, either given in a single dose or in divided doses, dosages
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predet erm ned anount of at | east one conpound of the present invention; as
a powder or granules; as a solution or a suspension in an agueous or

non- aqueow® oBioguitd; or as an oil- in-water or water-in-oiPCEHsE3WBMN As

i ndi cated, such conpositions can be prepared by any suitable nethod of
phar magy, e hyl 06 RP Rk Pt RBbERGLH,0007 AREAG, FréRRblh fom

i nhi bi t‘i@ﬁf@&f%ﬁ@ﬂ}%ﬁgﬁtﬁgr V\/ﬂlngl %an constitute one o?)trm)re }gccessory

i ngr ediabotiis).003/75 mgérpetoabouttll¥0Hnpekiet i ons are prepared by uniformy and
intimately adm xing the inhibitor(s) with a liquid or finely divided solid
carrier, or both, and then, if necessary, shaping the product. For

exanpl e, a tEHel @tal caily Wesooe pavhediupycan drepadesinistgedto thel whtient & apongter or

har edidere.r in GoapledBbep eh o] BEicH baFIOSH EphPe B TSR AESS N, e

i ngredi S : a

sui tabl ' ?h@” gl i qay fan@gsvEh RMrOBref@AUTY 198 Edlthdse @mBoWder or
gr anul ?r@%ﬂﬁ%é}%*a})f m0>c<t§ W '?ﬁesaﬂegi n}él’er, VI ubri cgrr?t, 1t%nr;ert di l uent and/ or
sur f aceeadsy.v@®des par bé irgimmeditteskleaddiotedor sistained releasenformnyudiacientis
exanpl e, by mol di ng the powdered conpound in a.suitable nmachine. Liquid
dosage ¥ tPch’tEngPe ‘%ﬁ&ﬁ googp ?Y%gl?ec‘ﬁﬁg‘?t’r?cqoﬂﬂ '%Bhar naceutical | y
accept abl e enul si ons, sol utions, suspensions, syrups, and elixirs
containing inert diluents comon]y used in_t art, such as ter.
conposi t i onsIlifagosaee EeRBHP 1P LECVeRY] HRFhFY r%ll?g %‘5‘%’ %?T%ihoégtggaemﬁ{a etic
enul si flAgioARY didsRe Nl (DY HRGRRE %mé&% SMBES SRR diabbli@¥iditieh waRdhe
perfuming agents. 39 WD 03/027113 PCT/ US02/ 30376 Phar naceuti cal
conposidondrimatious tadlcemposititnsoddhe prastnt] inveniion)is selasted it aepordsnce Mathuale
| ozenges co i Si ng CO und of. t.h resent. invepti ' - liavored base,
usual Ly et Bdector S BRRE et il aRt A0 it LS iR, M o B R e

I nhi bi td@3&iS ah@ MBdicAIEEdndithas 6f SheC Bulisctg ehlseverd bfghy aiisdase, Othe Swateos and

acaci a. Fornul ations for g%renteral, adm ni stration, for exanpl & e be in
the f oradngnistratipreorhapracelngicalusongdsraiiamsni ucht i 118§ AW orPTEEIY i ons or

Suspen zﬂh%%acoiﬁl%?lg% aJE(P {oil)ﬁci&fb%z g?(gl?le§ UP@I%%?@C{%E&‘M]J@&S ﬁﬁmfeﬁg\rfﬁé’cﬁgﬂ sterile

powder s OF granul €s° havi n nor e o e carriers or diluents
ment i onddg fdelivarg esyitemt BeutiliedyLandt wieikerf the iohibitors sderadministered orith Tiher

conmpounds, may be dissglved in water, polyethylen l.ycol pr | en

gl ycol ,2CB¥RaMBPICRSy nﬂ&si a‘ec‘glsf‘%‘?'n?egé‘a_g ialy“t,uaﬁéfﬁﬁoygfilr?a% X@rgn%{)d(%l}gf ?n(genzyl
al COhO'tPereﬁﬁQH%&*ﬁd%ﬁ HiiSrefRREd @bsay@fdoen Butfb e sboveX her adj uvants and
nodes of admnistration are well and w dely known in the pharnmaceuti cal

art. Pharmaceutically acceptable carriers enconpass all the foregoing and
the i kghardB&utical Compositions

Such

For the prophylaxis or treatment of the conditions and disorders referred to above,
the compounds of this invention can be administered as the compound per se.
Alternatively, pharmaceutically-acceptable salts are particularly suitable for medical
applications because of their greater aqueous solubility relative to that of the parent

compound.

The compounds of the present invention also can be administered with an
acceptable carrier in the form of a pharmaceutical composition. The carrier must be
acceptable in the sense of being compatible with the other ingredients of the composition
and must not be intolerably deleterious to the recipient. The carrier can be a solid or a
liquid, or both, and preferably is formulated with the compound as a unit-dose

composition, for example, a tablet, which can contain from about 0.05% to about 95% by
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phar maceuti cal conpositions of the invention can be prepared by any of the
wel | -known techni ques of pharnmacy, such as adm xing the conponents. The
above comapdenatiidns in regard to effective fornul ati ons Pamaso2/30376

adm ni stration procedures are well known in the art and are described in

st andag.d, g%f %&E&ive“@&ﬁn@%ﬁg@jpa Jhe REASRQLL SVEBtdoessate®. | Dehetdes

met hods "for "t he treatnment o etes and related diseases and conditions.
One supluriltdlogicaldyrpriise sulistracet e alsoatieimestrinelyding ethers ggppeundsn need
t hereof, a therapeutically_ effectjve anmount of one or nore conpounds of

f or rmul wsefiplyin thedgraby, adl)ﬂlabFB?ﬁ?ﬂ H9%1) may be used in methods of the
invention to treat diseases, such as diabetes, including both Type 1 and

Type 2 diabetes. Such nethods may al so,delay the ]gnsgt .af di a@et es and
di abetic cokbeiackive REPoERdsep! His PEsER HEEYh M b QAIHEEHRDY Bt ¢ eat ed

or pr egl?l%droﬂ%- %?ﬁ%mqg% f¥n I)Pé @%légna(ckﬁﬁca-l @ﬁ)\%&ys;ﬁﬂﬁﬁa&fptéd% suthent i on

i ncl ude: turit etes o Young ( _(Herman, et al.,
Di abet aste 3indi0in( 29Béjapeuticaliye rffedtineoveu fie D aiatraent Adtended. | AK) agtienmet , et

., Di abet Med. 11:299 994)), .i i d gl. t ol
CExper om0 Rrporgione B3/ oeviples Ber PecsIrInEe SRS Ml
Di abet ﬁésngg,g) b%l %I}aﬁﬁb%ﬁ&)slﬁ?}‘,e Dga%eﬁt&bﬂl@- Itra¥asdul®B9) intrapepiddreally, f asting

gl ucose €s, et al. ) abet es.°40: 796 (1991)), gestational
di abet esbcufahbousi rintrDiadsetedy or 4opicaiy. ( Vagidose deranwiationboparacuanhy Py X.

Conmpounds. of r mul | | . al so b i d tpvention to
treat a&@%ﬁﬁ&fﬁ/uﬁﬁg@é‘% f%p%ﬁ:%ﬁ%%ts%csh %%)lt(la;oz% Ogggﬁ%tuﬁg ’eger%%dg]g%rgﬁéi (2&?3.1]'[ i on of
Di abet %ﬁaﬂa@k,l frétdSaboutD®. adiefoB o0 Ba, frSitgdbly fhm Houl LOD)g to Shotk Wdcondary
causes include glucocorticoid excess, growmh hQrnone excess,
pheochmgreny mswe preferablyritmn pht Ot (9i aoEt 2 meppfifhe ac?'ﬁ%‘cngﬁ‘;é@mit'nahg}f

di abet es_i nel L : [[Feg:Eal beOthNkie a&tiwd

gl ucocg?ste”l Q@ng&aﬁgﬁﬁ?ﬁg%ﬁ%hb% :)Elb 135‘?%(})1% %enlgmg (1%1_1 12%‘{%% nnggi c agents,

a- i nt eifg@ediontastir ¢ thgsveighs efithe phtmeatutitallyiacfiecion dariv mehetpdls and
conpounds of the present invention rmay be used alone or in conbination
with additional therapies and/or conpounds known to those skilled in the
art in the For eall aéminigfatidhahe pranmoentical eirepbsiticnonaebsin the ferrmek iferel y, t he

met hods and conpounds descri bed, herein may be used artially or
conpl ee&fpple; Htad ?@F‘ﬂ‘éﬁ PRSI a‘tﬂﬁﬂé’d’ﬁdgp % Fé?lrlf’ﬁf’%’ a(ﬁyfl)lﬁ/%%}h%rl so be
adm ni §f6{eRnh" BRPHRALBRcaMbRApOsiRSH is preferably made in the form of a dosage

unit containing a particular amount of the active ingredient. If administered by mouth, the
compounds may be admixed with, for example, lactose, sucrose, starch powder, cellulose
esters of alkanoic acids, cellulose alkyl esters, talc, stearic acid, magnesium stearate,
magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, gelatin,
acacia gum, sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then

tableted or encapsulated for convenient administration.

Oral delivery of the compounds of the present invention can include formulations,
as are well known in the art, to provide immediate delivery or prolonged or sustained
delivery of the drug to the gastrointestinal tract by any number of mechanisms. Immediate
delivery formulations include, but are not limited to, oral solutions, oral suspensions, fast-
dissolving tablets or capsules, sublingual tablets, disintegrating tablets and the like.
Prolonged or sustained delivery formulations include, but are not limited to, pH sensitive

release of the active ingredient from the dosage form based on the changing pH of the
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known therapies for the treatnent of diabetes, including PPAR agonists,

sul fonylurea drugs, non-sul fonyl urea secretagogues, a-glucosidase

i nhi bi torwp oBngsuld n sensitizers, insulin secretagogues, repaiSVT3IGiucose
out put | owering conpounds, insulin and anti- obesity drugs. Such therapies

may be athallrinhtestines dlopr ¢rosiol of acasletsn @pbuly, Mdtehtlo®in thb@kdANhMhsed on the
adm ni strat.iqn of theﬁgorrpound of formula (I1). Insulin includes both |ong

and sh&PYsicRliBTABeTtsy Ak thenf@rpalagignablioadhesion ofnthg|dosagepfonm togiei mucasaly

i ncl ude g : 2 Wy, f b C i j t her eof . For
exanpl o, PHEAL e Bt stRractior o B BN RN B 8 AR HOBLIR Y sl or
any conflibndnicodedoéffeands tor exttérrdetheafmé iperisdibueri which afic RRAR. drbPAR 8@t S

i ncl ude,d for (gxa l e, r.osiqgl {)tazone and pé' oglitazone. Sul fonylurea drugs

i ncl ude dekiysre %%l sife of jagiiQlt by anangnylation of the dogage dpysm.o JAs cRlterighepated
glipizided eatic ' o kabdQr : be:iseful i [ i abet es
when adm ni st et%g%q%%ﬁgn‘?;%%s%dﬁ BI%IB?{(%?%% rae ‘?}t@ trh%cﬁcgg%togggér g‘%’%ﬂ’!

m gl i t olnvgndon.oGlitihde enteri¢ woatings iselnde célhdos dchiate phthalbie, pelefinlylacatater eat i ng

di abet e dm ni st ered w.th coppound of f.or.mul 1) ..include

et azor PARER: SR PL Bty Sorc PR Bt a‘F@B&ﬁ’Pﬁyﬂgﬁﬁ at sthasttlisut
| ower i ngcid aAp ensigeriivakidyhPeesugef ul in treating diabetes when 41 WO
03/ 027113 PCT/ US02/ 30376 adm nistered with a conmpound of formula (I1)

include metformn, such as G ucophage and @ ucophage XR Insulin

secr et agoguePhhfaicomedl Bsnptssaidts dultableest bRY adindk&iEen WG be r%ﬁ'gég[n&idsitner ed
n non-su (0]

with a conmpound of formula (I1) include sulfonylurea a nyl ur ea
drugs: @ispete ugity, spolc/ayPaDsHlss.e pedietsaglonenges, oseteblets, neachat@ghiniigde,

meglitinp] i N |1 bencl am de, i mepiri.de, .chl orpropan de,

gl i pi zi H%g&&ﬁ“%R%%€:‘lﬁ{d£§at It O frhRde f"f%l’%l’r%e%l?‘f?nf%ﬂgﬁréo PAVAET A1, o

t han naptanelei4-a dolutdaicst @suspédioreediPddRieotért nom-R@ksusddid-adr #es f3-P- 1 and
exendin. 1 n one enbodi ment of the invention, conpounds o formula (11) are

used i n"EWAT ARYAISFIPY ROplsian vy iBdieated ayelyeeispassions crr e preparsd dareit i vi ty
of panckaablmiid SChlemhdy WikeH HRMldel (BESIeB! AURMNEn: FTRIPAUNG;I glor mul a

(I'l') may al so be used in e 1 nve conbrnation Wwth
ant i - obudbititpr@) eyd thereariierolvdselt yard corytitiiter oheide n{ode Acagainy ShgediCRs) In

ant agoni_st etite. ressants, ch , for anpl e i_but.ram ne
(Ner i di 5oTdn B [ RpESBpR of RaFRared, (i, Suddorplyy and Anghatelio pmixing e
( Xeni cainhibifea@P aihos lighid R AR R diddd $ @4, BEbYBREdnd Tt ihedss @y,

t he
inventigon in combjnation with drugs commonly used to treat '1ipi ?f%;l sorders
in di abdepmgghe peadust. Fepexpmplesy tabiahchu de prépateddreconpressimg orghotding kMG CoA

reduct aﬁcﬁvdé? mrkgrglﬁflés’ of thé %ﬂiﬂiit&rs,agﬂt%naﬁ}ir Ivvefth one or more accessory ingredients.

Compressed tablets can be prepared by compressing, in a suitable machine, the compound

in a free-flowing form, such as a powder or granules optionally mixed with a binder,
lubricant, inert diluent and/or surface active/dispersing agent(s). Molded tablets can be

made, for example, by molding the powdered compound in a suitable machine.

Liquid dosage forms for oral administration can include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such compositions may also comprise
adjuvants, such as wetting agents, emulsifying and suspending agents, and sweetening,

flavoring, and perfuming agents.
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acid sequestrants, and fibric acid derivatives. Conpounds of forrmula (I1)
may al so be wused in conbination with anti-hypertensive drugs, such as, for
exanpl e, WolmBoekes s and ACE inhibitors. Such co-therapi ePCrAS0LB0376

adm nistered in any conbination of two or nore drugs (e.g., a conpound of
formula (1) ,in.cC i nat | k: ~Lsuki.n I (Ll d i ltionobesi ty
drug). Suc hPh?{Hf g%acp?eég&%g%mggs a H’lh@?s%dérg &:afl (%%béﬁé%@% gfa{ﬂgﬁglrrdrg’rgceuti cal
conposidcheRSlozéfied apaipibiag abompourbeofishe pmesergedvintivriin, a Yavoredasar ns ar e
defined bel ow. VWen introducing ele nvention qr the

[ nts_of the.present, .j
pr ef er newllysheross, s ecasia ari@gagnth, H(zpéﬁﬁtﬂie% P@EPHQ’“% t%eélﬂ‘d?“‘”’f HEA UK » sai d"
are inten 1 her gy nore of the elenents. The terns
"conpr?’%sle%glgk} gsggénigc’i%u%’?dt%&cegh&% %@%ﬁ%@%ﬁz WD 03/ 027113 PCT/ US02/ 30376 are
intended to be inclusive and nean that there may be additional elenents
other than the |].sted el Sadndi . hask mas BESRdihBefoghnf ncl udes
mamal s (e. Ejgmwﬁ I}Fs%éﬁgle%ﬁ%?%la?dsr&m%t{?ﬁé&l%?lr%p" T eat rant " incl Sdes any
pr oces squedk i G noAPRhdouAt iseonict Blefikpynjediont belutionsepr swhansions.a Jbegeect ,
including a human being, is provided nedical aid with tt]e 1%(lg'jliect eogr
i pr ov isplgtioRreansh RRNEI08S E@MéFPF%Fedc#‘?IBé_ﬁ"?e RYVIHRPTERTLYS MBS B g t he
Progr €32 Nof ftl'llea caﬁ?&g'c}r‘ Qituéts %&R{?ﬁgﬁ fop £de€ S uhé ekmuibfiens ToASRal
"therapeuticalTy-effective” neans the anount of each agent adm nistered
t hat wialiirdsthitene tTie gompowfdsi nayobendistolvad i divaitiet PAlytbylene i Byeodr
di sorder everity, while avoiding or m.nimzin v i ts
associ é’f‘éﬁ’?‘?ﬂetﬂ%y‘i ’eeﬂé?r\?kerf‘omt r%@ﬂﬁeé Gl 83?%8?’: é%%ﬁgé ? g’r §n%n991 b,
" phar mag&uhd Gbride, a6&6PYARIE buffean Dithéeddjihatssubjngdles bf admintstafipn ager i at e
for use I n a pharmaceutical product. The term "prodrug” includes a conpound
t hat i svedl ahdugidglydmomadn thetphermaesitiealiafg adni ni stration to a subject and
subsequent absorption, is converted to an active species in vivo.
Conversion to the active, species in vivo is typically via SO pr.ocess,
such as netPikohiccutcallyeceiptable garies snpttapass al therforpeains; ag éthlg%n %d form
of the active .conpound. The. foll ow. Lol L AL i itBRwat ructure
of theb BWH%%@? %B]ﬁlp?%%orgrog L}%es }nv%}%&g cgﬁ)é B}etp'aféﬁso yt(?f the WRI

techniques of pharmacy, such as admixing the components. The above considerations in

regard to effective formulations and administration procedures are well known in the art

and are described in standard textbooks.

Methods Of Use

The present invention also includes methods for the treatment of diabetes and
related diseases and conditions. One such method comprises the step of administering to a

subject in need thereof, a therapeutically effective amount of one or more compounds of

formula (II).

Compounds of formula (II) may be used in methods of the invention to treat
diseases, such as diabetes, including both Type 1 and Type 2 diabetes. Such methods may
also delay the onset of diabetes and diabetic complications. Other diseases and conditions
that may be treated or prevented using compounds of formula (II) in methods of the
invention include; Maturity-Onset Diabetes of the Young (MODY) (Herman, et al.,
Diabetes 43:40 (1994)), Latent Autoimmune Diabetes Adult (LADA) (Zimmet, et al.,

Diabetes Med. 11:299 (1994)), impaired glucose tolerance (IGT) (Expert Committee on
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radi cals, or noieties defined below, the nunber of carbon atons is often
specified, for exanple, alkyl of 1-8 carbon atons or C-C8 al kyl. The use
of a terrmvoagiognati ng a nonoval ent radi cal where a dival ectr/usedssad i s
appropriate shall be construed to designate the divalent radical and vice

versa. Al £854i0h NG ¥ab&e M&h@' e PhiatfRVERt! onadyief) e (Y99 imb&ired

control s and conventl onal stable atom val ences are presuned’and achi eved in
al | f dustitigagluaost (IFG)pChatMes nersyhbDlisbetrac40:3% (IR gestatigsdddiabetes ef er s

to a group which is f nki roup oup Q and group Rin the
desi gnépgf‘ézgﬁfaﬁta—%tﬁ%“gﬂgy gﬁ%éﬁﬁéﬁ’te@%@ f"%}{:}\o 03/ 027113 PCT/ US02/ 30376
group "A-QR' is any p05|t|on on group Ato forma stable structure G oup

Q may be linked to an ion on rou Atoform stabl e. str re and
group R nay $enpeundsaf fosmu i?h&I)p‘B%Yta lsgbe e‘&;i“bﬁ’ﬁth@de hs By E{?Pe{‘BIL% af

struct nl bf D@ib%fe§ M8lligusgr oup
whi ch :ésg?ngké%ga %Xm?{:g% st u}t&?ﬁtgégﬁd%ee%r\lmt?%ﬁ%gm gro (f and1 S(’r:]oup R
and t héiabétac Mam h)amu‘zz GSupphily Sf ()119;99)) ABBIR JecRidais causps pududei giacasartipoglp A to

forma stable strycture. Gou and up o]

posi t i dACEH Mb QRS qggcﬁ.?sa%g?adc@frcgngqy? ?Lﬁng%r%-gmﬁlg?& Ial'%g geDtjl}"u gr efers
to a hahQgehy' A6 ldidbeles CheRdE! B fabd! 960 linGifddotd), pyRfriRll, m¢otinddacidfhe term
"al kyl" refers to a saturated ali phatic hydrocar bon radical. "Al kyl" refers

to bot rgliandivettisapitenytobr, dmpoatheiiope, fradtepergicesnis) eintstferan aad drugnc| ude
al kyl a e.straight chain al kyl groups containing fromone to

ten car SﬁlﬂPOatrBaﬁg'ﬂ&rfB %i%hched al kyl groups containing fromthree to ten

carbon atons. Qther exanples include alkyl groups that are straight chain
al kyl groups_cont fromo si x car bon at ons nched.al kyl
groups cont alif F@w ﬁ\g‘t ﬁP@@OFIst?fgth@é?IB% HHGRon ﬁ*’r‘i‘?’abe[ 8?‘6%@ S i Tied
by gr ouRSHARINARItBAdINdnal Bl e{h‘dﬂer:@M'J oudds@bix! t8tthose skilRaph eiyds) ,

1, 1-di met hyl et trtlyl1 (tentrl?abuty ?S and hepl ke. It may be abbrevi at ed "Al k"

't t Ehlouhdt}t@fe Uuata@:ls tofodialdtiest laadayrelat@htﬁlmdqr@ nAtt@mﬂtw@Vngheaﬁn@t f
21 o -eRigpnds AR i Ry B8 TS By bOkob B O AU BRI, D

refer to al kyl groups |linked to a second group via an oxygen, sulfur, or
ni trogen at oQbmpo@sisedttoraily (1Y eyt sorbé hdmdrstknet "in rcofmbimatioo weith athieyl gr oup
![2,— Vn\?: Mﬁ}%}gﬂl@dﬁ%ﬁgdr Og%eng alpflfg a‘ge%ése 1{1§Bclilnc$q’Avﬂ ta%o&%%s?%&?onayth%gg' Thi's
drugs, non-sulfonylurea secretagogues, o-glucosidase inhibitors, insulin sensitizers,
insulin secretagogues, hepatic glucose output lowering compounds, insulin and anti-
obesity drugs. Such therapies may be administered prior to, concurrently with or
following administration of the compound of formula (II). Insulin includes both long and
short acting forms and formulations of insulin. PPAR agonist may include agonists of any
of the PPAR subunits or combinations thereof. For example, PPAR agonist may inlcude
agonists of PPAR-a, PPAR-y, PPAR-S or any combination of two or three of the subunits
of PPAR. PPAR agonists include, for example, rosiglitazone and pioglitazone.
Sulfonylurea drugs include, for example, glyburide, glimepiride, chlorpropamide, and
glipizide. a-glucosidase inhibitors that may be useful in treating diabetes when
administered with a compound of formula (II) include acarbose, miglitol and voglibose.
Insulin sensitizers that may be useful in treating diabetes when administered with a

compound of formula (II) include thiazolidinediones and non-thiazolidinediones. Hepatic

glucose output lowering compounds that may be useful in ftreating diabetes when
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trifluonmethyl. The nore preferred hal oal kyl groups are al kyl groups
substituted with one or nore fluro or chloro. The term "hal oal koxy" refers
to hal oaIngloslgzmms linked to a second group via an oxyg®cTAiSens03The term
"al kenyl" refers to a nono or pol yunsatuarted aliphatic hydrocarbon

radi cal | j I QRREHOMudondlh dcont ai ns
at I eas mgrggteggw 8@?%%??2%@%@&?}1 ggg%eﬁglg%ﬁgon cgr bon og bond.

" Al kenyllicophhgs XR.0 Thailia m:mmgmgdesathm lmmyr heckefd] il kx@ntymg dgabot@pswh@ach
optlonally partlally or ful] "al ke nc ude
al keny Adgpgstered wish aéP@P%‘Eqda‘g% ”é‘f R%W?ngﬁl samé1 el Eﬁyoﬂﬁluf ffom t wo
to ten alb t k I QRSN C ABteglifidag nfdehitihidby ee to
ten car ct?LP"i Q%@h%%/%@qg%p?éﬁc%%?%l ke yIn gro%és whi ¢ arle st rai ght
chai n atpegtiyidegrgiibesclaniieai ghm@nﬁdeo nehloypwopamide,x ghipizisisn @EBris iaelgdes anched

al kenyl  grou aj ni fro ree,to six o] mis
exenpl |dFF§%P‘E"§ g&% L gﬁgquggﬂzél% H@?‘ﬁ/ﬁhaﬂ B?tbvﬁe(rcﬁ)\?]%q %uCBu%eny?Xamé ! 1%{?{’enyl
3-neth Hatlier%aﬁiedl GLlﬂ-qpﬁate%eﬂdm e Bhe Bibodiapheaihe itkeagoy, congoandef | | ke.
The term ™al kynyl™ refers to a nono or pol yunsatuarted aliphatic,
hydr oc dotpoula (H)adueaabd inT¢pantipatipnowith insylin seqrefpsRengs 11 preaty tﬁjﬂe ﬁ%ﬁ%‘e&f bon
radi cal fcont ai n}g ﬁ ﬁth one,. %grr%%g rbon triple bond. "Al kynyl" refers
to bot K BPATEHHS an%f’lﬁ bPEAEHed yé"% groups, each optionally partially
or fully hal ogenated. Exanpl es of aI kynyl " include alkynyl groups that
are strai ghtc&ﬁpkmmdalolfwbuhulgr(@];paayzmmoabmmsgi fir arathiods efotheemveriidmom at ons
al

and branched roups containing fromfour to ten_carbon a O her
exanpl e‘@lﬁbmﬂtlaﬁew W e@}ﬁb@ﬁ@st héntizghesidy rdé?%jh’tn"]g‘ﬂa 3 a8 @S%ps

cont ai nj a b=Yaloty lan@h

cont ai i~ goPlls{c%mal?pc?:{J\?e {ugp %%@én%aé ndsa%)? g&ms %qg ter rﬁhgl(lgﬂe{gglg?rpanlg lﬂklgbs

groups iﬁMBho@,SSL&hfayﬂWexaﬁf;ﬂmybﬂwtat (Henigalyl , and the |ike. The term .
“cycloal kyl" refers to the nono- or polycyclic analogs of an alkyl group,

as defined above. Unl ot.he se specjfied, .the Io \ y be
attached at ’91’0“6‘§ gnt%ﬁ{“blﬁ {Iﬁna]ina}[ @Esl?l lP% yspd gp %li‘eé%?/dcg f?rhé cJtntY P f(},*tﬂ)glng?
subst i tddhAfnatiRYviBE AP 8dhinbhBoused t@ f¥at 1§34 dRbldRrsCiardisbetiatpatienthi Shck esul ts
in a stable structure. Exanples of cycloal kyl groups are satur

cycl oaldeygs gucbldp,sbut@m mtrhm@e& oo YIGr €A treducase Ry aueHnic @flaell’l e
| | | t
Exonpl dii SEpEHER e BpHY et BHRRACED) SolBEndeCRAME N 585 M8 B 0Ty

cKcl Fhfkﬁéh‘dl in %Mﬁbﬁfaﬁbﬁl with ﬁuplhﬁmexydwe Ak, Odﬁh)ab,, fon @x mapkn @;blackenaand/| |, and
t he | Ke.
ACE inhibitors.

Such co-therapies may be administered in any combination of two or more drugs
(e.g., a compound of formula (I) in combination with an insulin sensitizer and an anti-
obesity drug). Such co-therapies may be administered in the form of pharmaceutical

compositions, as described above.
Terms
As used herein, various terms are defined below.

When introducing elements of the present invention or the preferred
embodiment(s) thereof, the articles “a”, “an”, “the” and “said” are intended to mean that

there are one or more of the elements. The terms “comprising”, “including” and “having”
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The term "cycl oal kenyl" refers to the nono- or polycyclic anal ogs of an
al kenyl group, as defined above. Unless otherw se specified, the

cycl oal kewglo3tozTigs nay be attached at any carbon at om t hatCrasot/ss7é n a
stable structure and, if substituted, nmay be substituted at any suitable
carbon ' | | dyHeaBitiohxadI®h&ss 6ther fan VK2

03/ 027ﬁ%ﬂ%%\$?%§85§ gr(%)%ﬁl%fgé a%g&%%ﬁﬁ%ﬁg?rég oup;hlaglrtlgﬁ?ycl oal kenyl groups
cont ai fistegl dlemaentf.our to ten carbon atons. QO her exanpl es incl ude

cycl oal kenyl groups containing four to six carbon atons. Exenplary
cycl oal kenyl groups include cycl obutenyl, cycl opentenyl, cycl ohexenyl,

nor bor nene, Edei&subjde?. as Tlhed hereim ihtled ermaymbisdé.gy humaes axdantimalshe nono-
or polycyclic structures of "cycloal kyl" where one or nore of the carbon
atons are replaced by one or nore atons independently chosen from

ni t 5 oge 3, OXPHEaBsm Oﬂire_:am'lgritu lincgﬁ&@&ny:ﬁlﬂ%cfbﬁﬁ, hct&meﬁp@ifgmmmﬂ;dvmy, lopthedﬂ?_l I yOI
oxi di zed or. quanternjzed, and any_sul fur atom nmaybe. opti o Y, 0X zed.
Unl ess Vehaieing Sbiegsaariufiog a hyaah bewgoisyRosKew i dfciahépdﬁrﬂyﬂg‘be é’Pieﬁt ﬂtd at
any car. . : : r : i I d, if
substi {%?’g%‘aﬁ%gﬂf ej%ﬁggél?(tﬁ{d?%n }aét%{lgr?g%%ﬁﬁlgm Igsli‘gl?l otﬁe z’t}%g#ng%%ahﬁ%%r oat om
whi ch roeaditios or disardet althe ssjjeadct ure. Exanpl es of heterocycl oal kyl groups
are saturated heterocycl oal kyl groups containing fromtwo to nine carbon
atons and one to four heteroatons chosen independently from nitrogen,
oxygen, or Fu fphiraset OtiRrapextogilyefativéiet measy choabkyintgroadussch nagentie

nmor phol i nq, . pyrazi no, et rahydr of urano, and .the.l.ike. The ter

hed or cdpaisklahgt witk whive il of RGBTt Ayisel pondifiaf B Plserasy

" cycl oglkahy! wéﬂﬂ’@%[ i oPrmiﬁHﬁi%ir%f adRReCAHORMYedtt AFocaR&] aRl aeegivey one or
nore atons "1 ndependently chosen from nitrogen, oxygen, or sulfur atons.
Any ni tthegpentmttomatmengbe optionally oxidi zed or quanterni zed, and any

sul fur atom naybe optionally oxidized. Unless otherw se specified, the

het erocycl oal kenyl ring may be attached at any carbon atom or heteroatom
t hat resul t SThenteam $phdrinecasiticalty avceptahls)” nhdans that thetsybiedt iterays arprepiae i t ut ed
at any suitabl e carbon.atomor heteroatomwhich results in a stable

st r uct UPBUSSHR ARhRRRacsPtcY, BIOMIEY ¢ | 0al kenyl groups are sat urat ed

het er ocycl oal kenyl groups containing fromtwo to nine carbon atons and one

to four heteroatonsg, _chosen independent | rom nitrogen g sul fur
atoms. Exanp hestepp "R _%ﬁﬁﬁgﬁfﬁgﬂwoﬂi’%ﬁiﬁ 158, dug e%ﬁ%}'gir%tpgﬁgr@ he
di hydr opiaRira@iftol M\@ibldck8nd FipBequRhimbseytloaaiskshered t6 @b ektivé spediesvmoval ent
radical of the formula -0- ) i ) .

vivo. Conversion to the active, species in vivo is typically via some process, such as

metabolic conversion. An example of a prodrug is an acylated form of the active

compound.

The following definitions pertain to the structure of the compounds: In the groups,
radicals, or moieties defined below, the number of carbon atoms is often specified, for
example, alkyl of 1-8 carbon atoms or C1-C8 alkyl. The use of a term designating a
monovalent radical where a divalent radical is appropriate shall be construed to designate
the divalent radical and vice versa. Unless otherwise specified, conventional definition of
terms controls and conventional stable atom valences are presumed and achieved in all

formulas and groups.

When symbols such as “A-Q-R” is used, it refers to a group which is formed by
linking group A, group Q and group R in the designated order and the attachment of this
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cycloalkyl, i.e., a cycloalkyl group linked to a second group via an oxygen
atom 46 WO 03/027113 PCT/US02/ 30376 The term"acyl" refers to a

nonoval erworcageaad of the formula -C(=0 -al kyl and C(=0 Pcyaisozbdsys, i.e.,
an al kyl or cycl oakyl group Iinked to a second group via caronyl group

8=0). o5 ehosl f ol SulicRRS b4 WNEToAHaSLLILAGuIL! Norupl@akdpe ary!.

or oups 1 nclude -C(=0 Me (acet
-( O) ﬁtﬂﬁectwcdrgmo@mh on(gw:p Apto dipyoh actbid StructureSindQpopp Bhmey e :hyked:@t yl),

and the like. The term" g{o f1 S to 6-10 nenbered nono- or polycyclic
ar omat PBY Pesitienes grogg Q o n@)@é’ﬁ% r”t?hgﬁyl and naphthyl. Unl ess ot herw se

specified, the aryl ring may be attached at any carbon atomthat results

in a stable structure and, if substituted, mnmay be substituted at any
sui t abl e carfhen sgmdmlmlchlas r‘A@Rt)sR’frslee@utamfeéstm group Yrhach tFiRrmaddym " ary|

refers tq non-substi yls a |s oy io th one
or o FEshSHIIAE 2o ﬁﬁb@*ﬁ Bﬂ\oﬂ A %"“Pg e e ﬁﬁta?l‘ﬂﬁ%ﬁi ﬁﬁg% Fal kyl |
C2- 6 alkeryy- R” i sﬁﬁbﬁ'&ﬁ%rlsﬁ}ﬂw to ﬁ%n@@tﬁil&&tﬁ)dﬂueﬂﬂrb@p ORY aind gréypdr oxy| |

C - C6 al koxy, - cycl oxy, amno, C-C6 alkylam no (for exanple,

- NHVe eanhale(IN&)eﬂ)tO al@ltpmlfabqﬂ gTOUPWt'@IfOHaIaI%WtetﬁT@C @rboxylic acid. Al the
above subtsitutions can further be substituted with optionally selected
groups to forma stable structure. It nay be abbreviated "Ar". It should
be under st ooghelthat “lilyged fétkiab iadialdgen mdicdl sgleeted frand' flwero; chdgrio} byomef i x
refers to anal ogs accordl ng to the above def| n| tion of "aryl". For

exanpl @riqd® ns such as "aryl oxy" "arylthio", "arylam no" refer to aryl
groups linked to a second group via an oxygen, sul fur, or nitrogen atom
respectively. The term "heteroaryl” refers to a stable 5-8 nenbered (but

pr ef er abl y, "ﬁlecternﬁ“alhﬁﬁhﬁﬁeﬂsdﬁ) arsanwyctalmaue hﬂirmarh@mér@h PhlkyRIreerar omat i c

het er ocy radl C nt ains 1z ar froml
to 5 ndbbpixbamber s permertySERoetres Fronr f cosu o5 Be OBt
wher ei npaYe §t¥&1§ﬁtrch@1%taﬂ£ﬂ%&iﬁs Mtafihd 00a] dné theen exbel atethsand baamhasd tr ogen
het er oat om nay opti onal yiif e oxidized or quaternized. UnI ess ’?%1

oatom

speci f iadlyl grbepsheangainiagyfromi thigeniayteh catonaaoras Qth cRframpies 4B E
gre (S:E‘L E%()rir)]‘ER?t bgtmag%hgﬁ%gﬁgéhﬁlﬁ % légp gﬁou?ﬁ AL Gisdd H&B%rge RN chibofi Wasthd ki ed, may

eroatomor carbon atomwhich results in
a st abligasdned elkyl grougdhédntGhing Toat diressoysix carbmcdtunhesThlsttmare}hmghﬁubs t hat

The 1 olomongs grassmeitadgev), maroes hiviee. Guieyithol Fyime@yeByl ©
2 KNVl (rorg bt P e e AeK 20 oy b%b@ﬁev?dtt‘dfﬂxﬁe’. i $HoRld BY BAGurstBydTRXMhy O - O6

al koxy, '
combination term using an “alk” or “alkyl” prefix refers to analogs according to the above

definition of “alkyl”. For example, terms such as “alkoxy”, “alkylthio”, “alkylamino”
refer to alkyl groups linked to a second group via an oxygen, sulfur, or nitrogen atom,

respectively.

The term “haloalkyl” refers to an alkyl group in which one or more hydrogen
atoms are replaced with halogen atoms. This term in examplified by groups such as
trifluomethyl. The more preferred haloalkyl groups are alkyl groups substituted with one
or more fluro or chloro. The term “haloalkoxy” refers to haloalkyl groups linked to a

second group via an oxygen atom.

The term “alkenyl” refers to a mono or polyunsatuarted aliphatic hydrocarbon

radical. The mono or polyunsaturated aliphatic hydrocarbon radical contains at least one
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cycl oal koxy, amno, C-C6 al kylamno (for exanple, -NHWe and - N M) 2),
Cl-C6 acyl, 47 WO 03/027113 PCT/ US02/ 30376 thiol, alkylthio, carboxylic
aci d. Exawploa®2mifi3 "heteroaryl™ include radicals such as frararsgt/303vhi enyl ,
pyrrolyl, oxazolyl, thiazolyl, imdazolyl, pyrazolyl, isoxazolyl,

i sot hi azgl vl xafli Ly, A 3 t.et t ek i di nyl,
pyri dazi F‘?Wﬁ’,carb%?ﬁ%%ﬁé?ér%]fi ; ff%a | n%f?rsitﬁé)gﬁf%aﬁyllid %lir(]ig‘%li%%l@h;&i g}ldr%gigl yl,
benzof wrahl eaddesgivnbilemattiallyi oe#zibt hhloghmterli iBxacples| 9f ;‘alkeryXdttdledeol yi |
benzoxazol yl, benzi soxazol_)ﬁf b,enzlkso hi azol gl . u%ri n Jf"h g)ut nol ibzi nyl ,
qui nol ialkenyl gwBptifhab prenyiTaightichaisy 2LkgnY! SHTPR S %@H‘E@& , Oﬂﬁ A Zo N oo

qui noxa} | Nyl hedh y i afBRZ R Yen: caBon AiomW. :Other
phenaz %Irtldﬂqy a%%gﬁagl[%%%kgh érgﬁgg Sﬁﬂg%glggglzliﬁ%@l ) Te%‘ng sﬁ%ﬁ as

" het er eanyplex yicludehitanrybgropbs kihich aré streighiodhain alkend groupsfeentaining&pay oar y|

roups linked to a second_gro ia an o en,, sul fur r nitro at om
fes Bgcttwlvép X cpERon;alphg and, er% ed alkep 'g@)é%?éim{’r“in?f*g i fRfsqdp Sy Grbon
subsew@a%;éwﬁ@s%bﬁd RURPHAS byC gk GIPNBARACES dfltehyl! pro¥nylot-Bwenyl, and

that the description includes instancés where the event or circunstance
occur s isotaitényk Bametbylbin2ehile h-ficntedple bentonyl, qetanybxgpgstyb and dha liksaal | y
substituted aryl" neans that the aryl radical nmay or may not be substituted
and that the description includes both substituted aryl radicals and aryl

radi cal s havigteRf ‘QUBslit HiféeNo Ant@BPsepsngisutialtbd taliphattchkydrbémeur at i ons
utilized by organic chem sts of ordinar in the art S in the

j | skil | ) appea
first iredigel. SFheametp Qopelensefuratee ahmﬁtlﬁﬁwd@rca@aé?ﬁlea C@H@Eﬁséﬂ& ﬁ ,S{ PMis 1ist
is typically pres ed in a ) | i LAbRewkAt | ons.
The AbBPRSFISHS ﬁ)enﬁ%ﬂ&d]nedAglﬁ%’ £ s tstét) ?’gglﬁﬁﬁgﬁfédg%ﬂgr Izlst?rg%ci ons ST Zed by
or gani cgrefiriesdhs optadnally ciartinlly sk iilly halogdnetedr t Examaplee o€ glkymddripdndg ed by
reference. For purposes of thi s,qiqglséent i on, the chem.cal nts

. |
| dent | (A6ESH g1cuee gl i raight fhoph BV S5EHRS CPOIInE o eI I Pl
versi or%}&% r%ﬂ@%&cﬂgd /B ok SuRNbntFIMUS ot 6Lt bo eh carb8BGtdhds. Omhsi de

cover. evi ations an cron'runs Wen the follow ng abbreviations are
used t hexamplssubcludealitysyll growpsethat hesystraght chainelkiyl gipupg sopkaHIRg frogpC12

met hyl etr\}v% t%hsliig Carbon at-grl_rlllg e}nﬁtbrrgr?%gza %{k%y ngro%éscgﬁteﬁﬁi‘ﬁ% HUnh Foidr®o 4% carbon
atoms. This term is exemplified by groups such as ethynyl, propynyl, octynyl, and the
like.

The term “cycloalkyl” refers to the mono- or polycyclic analogs of an alkyl group,
as defined above. Unless otherwise specified, the cycloalkyl ring may be attached at any
carbon atom that results in a stable structure and, if substituted, may be substituted at any
suitable carbon atom which results in a stable structure. Examples of cycloalkyl groups
are saturated cycloalkyl groups containing from three to ten carbon atoms. Other
examples include cycloalkyl groups containing three to six carbon atoms. Exemplary
cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclooctyl,

cyclononyl, cyclodecyl, norbornane, adamantyl, and the like.

The term “cycloalkenyl” refers to the mono- or polycyclic analogs of an alkenyl
group, as defined above. Unless otherwise specified, the cycloalkenyl ring may be
attached at any carbon atom that results in a stable structure and, if substituted, may be

substituted at any suitable carbon atom which results in a stable structure. Examples of
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WO 03/027113 PCT/ US02/ 30376 Na2SO4 anhydrous sodi um sul fate MgSO4
anhydrous magnesi um sul fate DMSO di met hyl sul f oxi de Et OAc ethyl acetate
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HCl hydrochloric acid Hex hexanes 'H NMR proton nucl ear nagneti.c resonance

HPLC hi
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[1, 3- b"&%ﬁﬁjﬂ?‘?&g%‘* Egﬁg%cno) pr opane] di chl oroni ckel (11)

NN- di or mam ( 3-di net hyl am nopropyl ) - 3- et hyI car bodi i m de
hydrochl ori de LTMP Lithiumtetranet hyI pi peridine BuLi butyllithium TLC

thin [ ayer nma i .
4 QF tel‘l’}’lOghetg‘ (\,lycl lléflL rre ers 3ot élrrclor?oql (C)jr polycyclic structures of

“cycloalkyl” where one or more of the carbon atoms are replaced by one or more atoms

independently chosen from nitrogen, oxygen, or sulfur atoms. Any nitrogen atom maybe
optionally oxidized or quanternized, and any sulfur atom maybe optionally oxidized.
Unless otherwise specified, the heterocycloalkyl ring may be attached at any carbon atom
or heteroatom that results in a stable structure and, if substituted, may be substituted at any
suitable carbon atom or heteroatom which results in a stable structure. Examples of
heterocycloalkyl groups are saturated heterocycloalkyl groups containing from two to nine
carbon atoms and one to four heteroatoms chosen independently from nitrogen, oxygen, or
sulfur atoms. Examples of heterocycloalkyl groups include morpholino, pyrazino,

tetrahydrofurano, and the like.

The term “heterocycloalkenyl” refers to the mono- or polycyclic structures of
“cycloalkenyl” where one or more of the carbon atoms are replaced by one or more atoms
independently chosen from nitrogen, oxygen, or sulfur atoms. Any nitrogen atom maybe
optionally oxidized or quanternized, and any sulfur atom maybe optionally oxidized.
Unless otherwise specified, the heterocycloalkenyl ring may be attached at any carbon
atom or heteroatom that results in a stable structure and, if substituted, may be substituted
at any suitable carbon atom or heteroatom which results in a stable structure. Examples of
heterocycloalkenyl groups are saturated heterocycloalkenyl groups containing from two to
nine carbon atoms and one to four heteroatoms chosen independently from nitrogen,
oxygen, or sulfur atoms. Examples of heterocycloalkenyl groups include dihydropyran,

dihydrofuran, and the like.

The term “cycloalkyloxy” refers to a monovalent radical of the formula —O-

cycloalkyl, i.e., a cycloalkyl group linked to a second group via an oxygen atom.
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pot assi um te#[1 ? '{Qor@[ oafﬁizar efe%r_@[%n‘g%tﬁ %é%tgﬁlﬁgﬁgﬁ Fr???ﬁgildsi | azi c?ltlakﬁlli_i%I\/DS

lolotn 2 Ie lI:ll S(J;teggy@%dalfyéﬁi. é.}. lbﬁgh@da or NyﬂBakg& @diupnhitked dbraovecord Bropbioriaeyl Conc.

al l adi u n c Et h | '

o manseifoe oy 34 ko SHr LB, SR BSTERVE
I 1 soph i ¥ ' h '

o4 T P B D R GH aers o aci d

Na2 S2 CBcyabshropyldceiyd)s uIC(a®¥CHihSPherslidckiyl), endibiedike.

The term “aryl” refers to 6-10 membered mono- or polycyclic aromatic
carbocycles, for example, phenyl and naphthyl. Unless otherwise specified, the aryl ring
may be attached at any carbon atom that results in a stable structure and, if substituted,
may be substituted at any suitable carbon atom which results in a stable structure. The
term “aryl” refers to non-substituted aryls and aryls optionally substituted with one or
more of the following groups: halogen, C1-C6 alkyl, C3-C6 cycloalkyl, C2-C6 alkenyl,
C4-C6 cycloalkenyl, C2-C6 alkynyl, nitro, cyano, hydroxyl, C1-C6 alkoxy, C3-C6
cycloalkoxy, amino, C1-C6 alkylamino (for example, -NHMe and -N(Me),), C1-C6 acyl,
thiol, alkylthio, carboxylic acid. All the above subtsitutions can further be substituted with
optionally selected groups to form a stable structure. It may be abbreviated “Ar”. It should
be understood that any combination term using an “ar” or “aryl” prefix refers to analogs
according to the above definition of “aryl”. For example, terms such as “aryloxy”,
“arylthio”, “arylamino” refer to aryl groups linked to a second group via an oxygen, sulfur,

or nitrogen atom, respectively.

The term “heteroaryl” refers to a stable 5-8 membered (but preferably, 5 or 6
membered) monocyclic or 8-11 membered bicyclic aromatic heterocycle radical. Each
heteroaryl contains 1-10 carbon atoms and from 1 to 5 heteroatoms independently chosen
from nitrogen, oxygen and sulfur, wherein any sulfur heteroatom may optionally be
oxidized and any nitrogen heteroatom may optionally be oxidized or quaternized. Unless
otherwise specified, the heteroaryl ring may be attached at any suitable heteroatom or carbon
atom that results in a stable structure and, if substituted, may be substituted at any suitable
heteroatom or carbon atom which results in a stable structure.  The term ‘“heteroaryl”
includes heteroaryl groups that are non-substituted or those optionally substituted with one
or more of the following groups: halogen, C1-C6 alkyl, C3-C6 cycloalkyl, C2-C6 alkenyl,
C4-C6 cycloalkenyl, C2-C6 alkynyl, nitro, cyano, hydroxyl, C1-C6 alkoxy, C3-C6
cycloalkoxy, amino, C1-C6 alkylamino (for example, -NHMe and -N(Me),), C1-C6 acyl,
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CHC13 chl oroform WM02 nmanganese(lV) oxide LAH l'ithium al um num hydride 50
WO 03/027113 PCT/ US02/ 30376 ADDP 1,1'-(azodi carbonyl)-di pi peridi ne EDTA

et hyl enedwertsfeties r aaceti c acid CCl12FCCIF2 1, 1, 2-tri chl ecatusot/Basos oet hane
NaNO2 sodiumnitrite Preparative Exanpl es Exanpl es of preparations of
conpou 0 I e *Olil DivdeN eadii@sa kB as

synt he&ﬂ@)l glk%mﬁurgésﬁ%k%@g des@%{A glr%gdozﬂA’rh%tﬁgarygnt hesi s of each conpound
is ref eﬁumngvbdtlhemﬂ tpyrtrdsig}se oaxmhzi atlyaqobé,palmdmévlstEﬁQZOWh isebzodyl1B and

L g S e A T

posi tiv ﬁﬁlglﬂ gyﬁhn@[ Y i3yl iflolyl, NEdih@ESN, baREruetse, Hehidtkidnyl,
magnet i Ss of Herwi se indicated. Sensitive | |‘gU| ds and . sol ut| ons

were t rmdaszbbyl redzinidazoyyli hqaomazomm@hwxaml ez snxaeeiyl, bﬁl%sqﬂé Ylon

vessel s through .rubher se Cormer n ts were
used W RW{ qlirapyl; ﬂ&ﬂ‘ﬁ% tlﬁ%‘H‘m‘UHV s%lgn@ﬂn 1w? Se s%ﬁl?’ gd&l H}t?ﬂ
“conce W%Lﬁﬁ&daﬁﬂyl Uﬁ&fﬂfth egteﬁﬂﬁﬁlﬁ lbﬁﬂ)azdlﬁlf %&ﬁdlh?l phsgazirfyl apl‘Btl@thlazqu ary
evaporator at ‘approximately 15 nmin of i tenperatures are, repgrted

uncorr e@ﬁeﬂl@%@@gﬂe@@%ﬁ@h% (hﬁ)tem@}tﬂ(é‘é’ga bliifﬁ@”PWiy 197 dhetgoaglandpy™ part s

and per, ent ages ce (NWVR)
spect ra ﬁé eﬁl%%rgsa}i grcf) % !ﬁi(éﬁ%\?a;?%{ndoé\}@éﬂg%ﬁa ;} H?)%ggék/l-iz Bf glt&gﬁﬁde@ﬁmance
(500 Mjpesiegy.roneter with either M4Si (6 0.00) or reS|duaI pr ot onat ed
sol vent (CHC13 S 7.26; MeOH 5 3.30; DMSO 5 2.49) as standard. The NWVR data
of the synthesized exanples, which are not disclosed in the follow ng
detailed ch t » r i k1K desdribes pesnd b g
Stract ural oo R R e e P be

spect r acirmnetaobdsanmedr msy ngt ecckigwhé that Pecleseriptipndacipgsdnstances where the

event or circumstance occurs and instances in which it does not. For example, “optionally

substituted aryl” means that the aryl radical may or may not be substituted and that the

description includes both substituted aryl radicals and aryl radicals having no substitution.

A comprehensive list of the abbreviations utilized by organic chemists of ordinary
skill in the art appears in the first issue of each volume of the Journal of Organic

Chemistry; this list is typically presented in a table entitled Standard List of Abbreviations.

The abbreviations contained in said list, and all abbreviations utilized by organic chemists

of ordinary skill in the art are hereby incorporated by reference.

For purposes of this invention, the chemical elements are identified in accordance
with the Periodic Table of the Elements, CAS version, Handbook of Chemistry and
Physics, 67th Ed., 1986-87, inside cover.

Abbreviations and Acronyms

When the following abbreviations are used throughout the disclosure, they have

the following meaning:

CH-Cl, methylene chloride
THF tetrahydrofuran
CH;CN acetonitrile
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equi pped with a quaternary punp, a variable wavel ength detector set at 254
nm a YMC pro C18 colum (2 x 23 mm 120A), and a Finnigan LCQ ion trap

mass specwopaas®RAN3 W th el ectrospray ionization. Spectra wemrasszamsned from
120-1200 amu using a variable ion tine according to the nunber of ions in

t he source. The el uent e A [gbﬁsc&! ' r wth 0.02% TFA and B: 2%
water in CH3CN with 0.%%?%TFA. %ﬁ{% I ent dg'fhﬁfq’%g from10% B to 95% over
3.5 mnutes at a flowNgse,of 1.fhpdeond magwesivnssdfatéth an initial hold of
0.5 mnutes and a final_ hold at 95% B of. 0.5 minutes. Total run tinme was
6.5 minutes. El ement dPMSGhI ysesdipetsls Horeide ¢ ed by Robertson Mcrolit Labs,
Madi son NJ. The resuldgs Qf el er@g}; %};etﬁ[gal yses, if conducted but not

di sclosed in the foll owm ng det ai é charaterizations, are in agreenents
with their correspondiBgOst r uct udiethyladlmrgnenent s. The fol | owi ng specific
exanpl es are present eg@f‘t‘éﬁ illustra & the invention related to Fornula (1)
as described herein, they sHHEPH2HERC be construed as |inmiting the scope
of the invention in ggy way. |rﬁ}@{1dFHi ate A
2,6-dichloro-4-nmethyl-nicotinic acid COON. CI N CI Method 1 A solution of
sodiumnitrite (2.73 ¢¢039. 6 nmotaybonmenpxéde (15 nl) was added slowly to a
sol ution of comrerci al avai | ab| ridge) 2,6-dichloro-4-nethyl-

ni cotinam de (4.5 g, fji&}’rm)l ) i Ehy?gé}c(ﬁ@%}?ragﬁgd sulfuric acid resulting in
evol ution of heat andqgtfown gashexdhs® M xture was stirred at room

tenperature for 15 min, and then heated to 60 C for 7 h. The solution was
cooled to O C and t hen FhNMER (150N NHAISATRABSLC TRONARGES 4 t | ng whi t e

preci pitate was coll ec by fili. i i nggs,ane. The

aqueous filtrate was elilﬁjgct ed V\]}u%lﬁf)% %&c %BWEE%O%%%OWN ned organic
extracts were 52 WO OR{MQAy 113 RETdskiSo¢ad@8ia6 dried over MgSO4 and
concentrated in vacuo. T resi due, was conbined with the white precipitate
to afford 2, 6-dichl or C%4RBt hyl - FHFEB AR WalEei d (4.39 g, 97% as a white
solid: LCVB RT: 1.20 wime1 Mt 208edumMidiest 2 Concentrated nitric acid
(14 nmL.) was added to cooled (O C? concentrated sulfuric

LC/MS iquid chromatography / mass spectroscopy
MeOH methanol

MS ES mass spectroscopy with electrospray
NaHCO; sodium bicarbonate

NaOH sodium hydroxide

RT retention time

h hour

min minutes

Pd(OAc), palladium acetate
Ni(dppp)Cl,  [1,3-bis(diphenylphosphino)propane]dichloronickel(1I)

DMF N,N-dimethylformamide

EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride

LTMP Lithium tetramethylpiperidine

Buli butyllithium

TLC thin layer chromatography

TFA trifluoacetic acid

TMEDA tetramethylethylenediamine
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acid (43 nmL) maintaining the internal tenperature below 10 C. After
addition, the acid mxture was heated to 70 C and comerci ally avail abl e
(Avocado)wD,08/aiiechl or o- 4- met hyl nicotinonitrile (20.0 g, POT/usaBiB76vas
added. The tenperature was raised until the internal tenperature of the
reaction reached 105 tr, this i AL 1 R ’ ) and after 2
h, TLC anal ysi s reveal% hat tr‘?‘gﬁrbgsg@%’?%rﬁ@g&ssb@%() ’th?' *'I':glgr eaction

m xture was cool ed t goBPM t enpeiydionybensndazeletdyatadded to ice (100 g)
with strong agitation. The solid was filtered and washed with cold water
(10 nL). The solid wasN& ssol vedodigm hyidede (100 nm.) and the solution was
dried over Na2SO4 and tra i sdLchl oro-4-nmet hyl -ni cotinic
acid (21.0 g, 96% as l\g&%lgpe sé?%l&ﬂghééﬁ%ggg)nz@bl Et OAc: Hex) .

Internmedi ate B: 2, 6- dR#H or 0- 4{(diphénylphoisplaho)poganehl oride COCIl Cl N Cl A
solution of 2,6-dichlaro-4-net hélgiig%coti nic acid (3.94 g, 19.1 mol) in
thionyl chloride (18 ’ME was h OXBHEC for 2 h. After cooling, the
sol ution was concentr inv i

2, 6-di chl or o- 4- et hyl %]1?,‘230“ noy%ﬁgﬁpg@i%%&gig yellow oil. It was carried on
to the next step w thdIBAf urt herrigihylidnmioati on. This transformation can al so
be acconplished wusin xal yl chl %rﬁi&%e Lth catalytic DMF in place of

t hi onyl chloride. 53 03/ 02711% ! 7130376 ‘Internediate C

3, 3-di chloro-1-(2, 6-dijghf or o- 4- ngéthylliodaei di n-3-yl ) -propenone O C C C
N CI A solution of the 2,6-dichloro-4-nethyl-nicotinoyl chloride fromthe
previous reaction in BEQ2 (1mofasylumesrtRuiedds| oWy to a cooled (0 C) and

stirred slurry sol uti AlC . : g in CH2C12 (54 ni).
After 15 min, vinyli d%@@% ori g}%ta%%u%%e%ﬁn%%ygdémég 9.1 mnol) was added
to the mxture dropw SgHMDS r edithivprhexametiiyldisibdideo warmto room
tenperature and was stirred overnight. m xture was poured over ice and

The
the ice slurry was aciN#®Bed usisRgm RyRQOISE ni) . Stirring was conti nued
for 20 min and then tfe productyy@ageextracted with CH2Cl2 (3X). The

. . 2
conbi ned organi c extracts

Conc. Concentrated

Pd/C palladium on carbon
EtOH ethanol

NH; ammonia

NaOMe sodium methoxide

PPhs triphenylphosine

NaH sodium hydride

LDA lithjum diisopropylamide
SOCL, - thionyl chloride

MsCl methanesulfonyl chloride
DMAP 4-dimethylaminopyridine
NMM 4-methylmorpholine
AcOH acetic acid

Na,S,04 sodium thiosulfate
H,SO, sulfuric acid

CHCIl; chloroform

MnO, manganese(IV) oxide
LAH lithium aluminum hydride
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were dried over Na2SO4 and concentrated in vacuo to give
3,3-dichloro-1-(2,6-dichloro-4- nethyl-pyridin-3-yl)-propenone (4.22 g, 77
% as a ywDlogmeTid: LCVS RT: 3.25, MH: 284.3, Ri= 0.47 @eTAOSHE303E CAC) .

I nternediate D

1- (2, 6-Di chl or o- 4- et yri di N-B:¥odiSriRisdiBMeANin@M no- propenone O HN
NH O NC A soluti on%BPPani I Eéls((ﬁ%%i h,ﬂﬁ.lgﬁ%mmn) in TEA (6.2 ni, 44.4
mol) was added sl oWwEDTA a coethltenedia@inaettaasetic acdl sol uti on of

3,3-dichloro-1-(2,6-dichloro-4- nmefhyl-pyridin-3-yl)-propenone (4.22 g,
14.8 mmol ) in dioxane (%@@199%& 'Ilh]ei'lt%%m&?{/’mﬁu %h%/ﬁe? owed to warmto room
tenmperature and was sti@y overpadhinitrktBe M xture was concentrated in
vacuo until nost of the solvent was renoved and then the residue was 54 WO
03/027113 PCT/ US02/ 30376 diluted with water and extracted with Et CAc (3X).

The conbi ned organic extracts were washed with water, dried over Na2SO4
and concentrated in vacuo. Silica gel flash chronmatography of the residue

using 7; 1 Ett.OA - Hex.gave 1-(2, 6-dichl oro-4-nethyl-
pyri di m%—%%mé)ﬂ—%f AARVOLXIRL. phenyl ani no- propenone as yel low solid (2.22 g, 40 %:
LCVMS RT:  3.21 mn; MH: 398.2, Ri= 0.27 (2:1 Hex: EtOAc). Internediate E:

L Ot or o> TRLDGS! o Bedbiatiznd BF WhBBUAR bithe ifllentiBRRRE PSVidd ' ure O/

1- (2, 6-fdlidiln rdbtéhe'alei‘éﬁ]‘lﬂnetﬂ@ylﬁﬂoéédﬂr@: yin tibl&- bisagheny lthsrsyndhespr opeadne (2. 17
g, 5.45 mmol) and t-BuCK (1.10 g, 9.81 mml) in di oxane (‘)?5 ]\%M% heat ed
to 80 Gompevid preferansed bagletq BasaEempLBY PEPAEBITE SHPS atle S “Bdi | ut ed
with ter e e | T-quanH' e ' wer e
was hedvéﬁ\net Ko % fg‘%eg,gnﬁgbﬁse f\(/)g\?ltgllrII (ﬁa%d lgnr con%égn? ?‘2{ ggnﬂlhﬁse\e/)éé;éﬁ%ﬁta ilica
gel f| gadpacdtivesedpegr aphy of the residue using 1:1 Et OAc: Hex provided
7-chl or o-5-net hyl - | - phenyl - 2- phenyl am no-1 H [ 1, 8] napht hyri di n-4-one (1.297
g, 66% as an orange solid: LCVM5S RT: 2.52 mn, M.

All reactions were carried out under a positive pressure of dry argon or dry

nitrogen, and were stirred magnetically unless otherwise indicated. Sensitive liquids and
solutions were transferred via syringe or cannula, and introduced into reaction vessels
through rubber septa. Commercial grade reagents and solvents were used without further

purification.

Unless otherwise stated, the term ‘concentration under reduced pressure’ refers to
use of a Buchi rotary evaporator at approximately 15 mm of Hg. All temperatures are
reported uncorrected in degrees Celsius (°C). Unless otherwise indicated, all parts and

percentages are by volume.

Proton (‘H) nuclear magnetic resonance (NMR) spectra were measured with a
Varian Mercury (300 MHz) or a Bruker Avance (500 MHz) spectrometer with either
Me,Si (5 0.00) or residual protonated solvent (CHCl; & 7.26; MeOH & 3.30; DMSO &
2.49) as standard. The NMR data of the synthesized examples, which are not disclosed in
the following detailed charaterizations, are in agreements with their corresponding

structural assignements.
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362.3, Rf= 0.18 (1:1 EtOAc: Hex) This transformati on can al so be
acconpl i shed by using the conbination of other aprotic solvents such as
DMF, and wWBH3me1in3 ot her bases such as NaH 55 WO 03/ 0271P8TRSWZ/8802/ 30376
Internediate F: 2,6-dichloro-4-(trifluoronethyl)nicotinic acid F F F COON

¢ NG M Odlgl%'gd?—ggé ;%IF% Werd NN e u%lﬁ%lng HaveRbard M (0Bt BPTOS M)

was added sl on of "conmer y aval | abl e (Cakwood)

2, 6-di Cehhi@F@d 4ith(4 qudtbraaryopmigh)\ Yatiablet waaingeh §&6ctOr gt af 254mml p YMCoonc.
H2SO4 resulting in evolution of heat and brown gas. The m xture was

sti rr ed@aC-1EMUNEN{R KA e f BPALmand & Fingigpng ﬁ@@ 1°Hé’éﬁpe’a‘aisogpéér‘€“? & 18 h.
The sol _uti : ). 1 eghiabidhe
resul t i‘ﬁgﬂ %E%%?)@%pm%é&gg{)@ag? %3% V%rh@%%@: 3% ﬁ%ﬁéﬁ%gﬁﬂ??ﬁﬁ%ﬁeﬂd oar gani c
ext r actisn Weleeccuridig to\ies niEDo  fond i tresentce AT ledelnenty weteod: P EHASY due was

triturated wth hexanes and vacuumfi d. f f . .

2, 6- di oFaterwith Q2% iAo At RYA YA 8t F#ﬁ":}é’?thoo-wg%%@@dlﬁ%t AR £ - whi t e
sol i d: T0& ' i ' APmPMR@ was3¥ed Mith)anIniBiall 8 ('S,
1H) . Met I%EO%’%g%g%]ﬁ@@%’%@g%%ga%?rg{%gg% cooled (0 C conc. H2SO™4
(60 ni)holdraf AtSainmiutes sivka ifimpkheldlat O6%pBr eft U enivateswy Taalgun Appewagdd t i on,
the acid mxture was heated to 70 C and commerci al ly avail abl e (Maybri dge)
2, 6-di CHOYS-4- (trifluoromethyl)nicotinonitrile (20.0 g, 83 mol) was
added. The tenperature was raised wuntil the internal tenperature of the

reaction reached 100 C. After heati 0 h.TLC,..anal vsis r t hat
the reactio lﬁ}ggn‘r@gm?wgweﬁ%@n %ﬂ%koh?%ﬂgwﬁgicag%@%ﬁ?g%?g'llc;ﬁ%g

t enper gLifiR; oPAemsh@MadaIgeded snduaed GhPRAogHiseiokéd i tianlpgiigidealiednd
extracted with Et20 (3X). The organi c |l ayers were conbi ned and washed with

bri ne. chheteizhtiohnaramsgraaens Vol theiy cazesporlinsriug gssighemédiSover Na2SO4
and concentrated in vacuo to give 2, 6-dichl oro-4-

The following specific examples are presented to illustrate the invention related to
Formula (I) as described herein, but they should not be construed as limiting the scope of

the invention in any way.
Intermediate A:
2,6-dichloro-4-methyl-nicotinic acid

COOH

=
x
N° C

Cl
Method 1

A solution of sodium nitrite (2.73 g, 39.6 mmol) in water (15 mL) was added
slowly to a solution of commercially available (Maybridge) 2,6-dichloro-4-methyl-
nicotinamide (4.5 g, 22 mmol) in concentrated sulfuric acid resulting in evolution of heat
and brown gas. The mixture was stirred at room temperature for 15 min, and then heated
to 60 °C for 7 h. The solution was cooled to 0 °C and then water (15 mL) was added. The
resulting white precipitate was collected by filtration and washed with hexane. The

aqueous filtrate was extracted with EtOAc (3X) and the combined organic extracts were
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(trifluoronmethyl)nicotinic acid (19.1 g, 89% as an off-white solid: Rf =
0.30 (9:1 CH2C1l2: MeCOH), 1H NWR (d6-DWVSO, 300 MHz) S 8.18 (s, 1H).

| nt er rediwoO®3@7112, 6- di chl oro-4-(trifl uoromet hyl)ni coti nopCTaisbwsidde F F F
COCl C NC Asolution of 2,6-dichloro-4-(trifluoronethyl)nicotinic acid

(3.22 Qine&%vgr 10%364 4nf co gﬁnﬂ@ﬁéh il DLAS. Ofnd Rsilad vs)’é@%oﬂl%ﬁffe@%lﬁf thefix for 3

h. After coo tthe so ut| on was concentrated in vacuo to give
2, 6- di pidoipitatetto( afifbrdl 26+dddhbadidyhthynicotidy lacth(dcdid ged746) & a ydiitesalidi | whi ch
was carried on to the%\gﬁxt step w thout further purification. This

t r ansf 1P Foln le2thmin 2983conpl i shed using oxal yl chloride with

catalytic DVF in place of thionyl chloride. Internediate H
3,3-dichloro-1- [2,6-dichloro-4-(trifluoromethyl)-3-pyridinyl]
-2-propdeibpddne F FFOC G C NGO Asolution of the
2,6-dichloro-4-(trifluoronethyl)nicotinoyl chloride fromthe previous

reaction in CH2C12 (14 m) was added slowy to a cogled (0 C a& t|rred
S' urry sol utGemenstated witrde paid 4l4ymLpwiag adds) 9)/) GoRledid GE) conupnizgipd s

vi n%l .f‘g )eralll%q‘it n%gché &t%}qgﬁ‘“telgﬁgraglrm ok Y§8cadded JfitbRcHy aﬁdJr e

dropvvise o warmto roomtenperature and was
stirr edni@ues nvghheatddeao mmfarmdmmmemaﬂy availabld (Avemdo)sotdichlored wit h

CH2Cl12. The organic Ia er was col ecte ooled to 3/ 027113
ST s BYsirotnauie Qora (0 BRD WA el | eCT AU WA rEe e i he

ice batlﬂtemﬂ P ”@fgﬂ? rdaBigor! 1BA%EH 905 WS AlthQ\Watht kiR MAFA Has ERepRd

t enperature a or an additional 30 mn. The solution was washed
Wit h | NnHiGkter MNAHTDE, amiﬂ1mtf@ﬂed tiitcho repshoe Waayempm Thp zepstien PHEWIRYh a pad

ai cnl orGeALplss PITgB OB e An a2 e P s th S bty o
brown orfe: solitGMR Rltéred a8 wavhld wiB 2ol whier (00 {%fL)( Eh@é@l)d was dissolved in
EtOAc (100 mL) and the solution was dried over Na;SO,4 and concentrated to give 2,6-
dichloro-4-methyl-nicotinic acid (21.0 g, 96%) as a white solid: Ry = 0.20 (1:1
EtOAc:Hex).

Intermediate B:

2,6-dichloro-4-methyl-nicotinoyl chloride

|
N

Cl Cl
A solution of 2,6-dichloro-4-methyl-nicotinic acid (3.94 g, 19.1 mmol) in thionyl
chloride (18 mL) was heated to 80 °C for 2 h. After cooling, the solution was concentrated
in vacuo to give 2,6-dichloro-4-methyl-nicotinoyl chloride as yellow oil. It was carried on
to the next step without further purification. This transformation can also be accomplished

using oxalyl chloride with catalytic DMF in place of thionyl chloride.
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Internediate I: 3,3-dianilino-1-

[ 2,6-dichloro-4-(trifluoronmethyl)-3-pyridinyl] -2-propen-l-one F F F O HN
\' NH CIwbNoG281A solution of aniline (18.4 nL, 202 ol PCTrUSVEN3(R8. 2 ni,
202 mmol ) was added slowy to a cooled (0 C) and stirred solution of
3,3-dichloro-1-[2,6-dichl oro-4-

(trifl oeromeeidiy C) - 3- pyri di nyl ] - 2- propen-1-one (22.9 g, 67.4 mol) in

di oxane (220 nL). The reaction was allowed to warmto roomtenperature and
was stirred overnight. The mxture was treated with 10% HC and extracted
wi t h ES8ZQlicBNYo-17¢2so-divhiboroetimetlgdpycidiedtylrprepemone washed with brine,
dried over Na2SO4 and concentrated in vacuo. Silica gel flash

chromat ography of the residue using 6:1 Hex Et OAc gave
3,3-dianilino-I-[2,6- 0

di chl oro-4-(trifluoronethyl)-3-py i
solid (13.10 g, 43%: 1H NWR (d6- O 30 NPE) 612.24 (br s, 1H), 9.20
(br s, 1H), 7.95 (s, 1H, 7. dm 10H), 4.82 (s, 1H); Rf= 0.60 (6:1
Hex: Et CAc). 58 WD 03/027113 PCT/U802/30376 I nternedi ate J:
2-anilino-7-chloro-I-phenyl-5-(trifluoronethyl)-1,8-naphthyridin-4 (1H)-one
FFFOC - - loride from the previous
3,3-dianili Pll‘o’gf)mflfﬁGS%%%eh ;%rd(;lf:hdlorot? fr%ef}hyé%cr?é?oyl Cho (i)yrl di nyl ] p 2-

pr open-réactioe il CALSLY10 a&)zsmmwae)d sonallyt to BuokledA®. 5“) strgedslmotolutian i n THF)

R o A R O e AU LT A

with Etihq é5'3§ 19. T REmE19 Wi AaGed BIEERIEuRXdbPRisE. e @eattioh eds ‘Mlb\hecbtd ne,
dried over and concentrated in vacuo. Siljica gel flash

chr orratv@gpmaqgmoomf tenipsratersi andevassitigd @vernight: FhompIXe W HRPUEIQN ii¢f- 7-
chloro-1-phenyl-5-(trifl t

I B A e e A L L P
Hex: Et QA JthenT tHeSprodu@inghextaictednwitla CHYE12(0NpThe lnenibingd s gandc temeacts

Eggg's ngvt[égg gggcfl ngéthegzsa ! OEi Icgncsegtlra\é:gcli] Ensvacuo ct] g1avsé %ich?oro 1- (5"% é{w cltllor 011 her

methyl-pyridin-3-yl)-propenone (4.22 g, 77 %) as a yellow oil: LCMS RT: 3.25, MH™:
284.3, Rp=0.47 (4:1 Hex:EtOAc).

5, Propen- | -one as an off-white

Intermediate D:

1-(2,6-Dichloro-4-methyl-pyridin-3-yl)-3,3-bis-phenylamino-propenone

A solution of aniline (4.04 mL, 44.4 mmol) in TEA (6.2 mL, 44.4 mmol) was
added slowly to a cooléd (0 °C) and stirred solution of 3,3-dichloro-1-(2,6-dichloro-4-
methyl-pyridin-3-yl)-propenone (4.22 g, 14.8 mmol) in dioxane (50 mL). The reaction
was allowed to warm to room temperature and was stirred overnight. The mixture was

concentrated in vacuo until most of the solvent was removed and then the residue was
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Internediate K 2,6-dichloro-5-fluoronicotinoyl chloride F/ COCl C N C
A solution of commercially available (Al drich)

2, 6- di chlwp®3®2fiizior oni cotinic acid (5.00 g, 23.8 nmol) PATIUSODBNBTG6
chloride (15 nL) was heated at reflux for 3 h. After cooling, the solution
was co v v I-ch = ' chl ori de
2ea CPOARL o bR EAeled P BiCAP (S TR ol oL P e

puri fi Gadte@Nwith 59atdO &%@avalﬁagsoa/ LISD 263Q46ted Tini sactww an8ilicengel i ftashcan al so

be acconplished using oxal chloride with catal t e, of
t hi onychr;gmamgrqp@y p'ﬁg U@t wsipg 7:1 EtOAc:Hex gavg 52 %hjoro 4ngt‘f1y -

3, 3-dichl epshileneerT:O G F /
I C cﬁlngl yll\@ ? %h%gdg#lﬁl[ fprgé&%hglag g(ﬁl)gblwt%%go% co? i noyl chloride
fromtBQlﬁﬁlﬁVm{lS398eaR}¢037|(211(H-&2€E12)15(025 m.) was added slowmy to a cool ed
(0 @ and stirred slurry solution of Al1C13 (7.9 g, 59.5 nmol) in CH2ClL2
(25 nm.). After 15 mn, vinylidene chloride (4.75 ni, 59.5 mml) was added
t 0 t herdiépkiddiaee Hf opwi se. The reaction was allowed to warmto room
tenperature and was stirred overnight. The m xture was poured over ice and
partitioned with CH2C12. The organic | ayer was collected and cooled to 0 C
bef or e7XEfiord-S- Iﬁemy]-ﬁﬁleﬁymh}nylaﬁnﬂdliﬂd[l,sﬁﬂ@htﬂfndmm-omme ice bath was
renoved and the reaction was allowed to warmto roomtenperature and
stirred for an additional 30 mn. The solution was washed with 1N HC1,
NaHCO3, and water. The organic | gyerOwas passed through a pad of silica
gel and concentrated in vacuo to , 3~dichloro-1-(2,6- .

di chl oro-5-fl uoro- 3-pyridinyl)- : (6.1 g, 90%9 as a brown oil:
" HNMR (d6- DMBSO, 300 MHz) 8.8 8.4 Hz), 7.56 (s, 1H), Rf=
0.76 (3:1 Hex: EtOAc). Interrredlate H
3,3-dianilino-1-(2,6-dichloro-5-fl 3-pyridinyl)-2-propen-l-one 0 HN\
FI \/ NH ‘

A mixture of 1-(2,6-dichloro-4-methyl-pyridin-3-yl)-3,3-bis-phenylamino-
propenone (2.17 g, 5.45 mmol) and #-BuOK (1.10 g, 9.81 mmol) in dioxane (55 mL) was
heated to 80 °C overnight. The reaction was cooled, concentrated in vacuo, diluted with
water and extracted with EtOAc. The combined organic extracts were washed with brine,
dried over Na,SO4, and concentrated in vacuo. Silica gel flash chromatography of the
residue using 1:1 EtOAc:Hex provided 7-chloro-5-methyl-1-phenyl-2-phenylamino-1H-
[1,8]naphthyridin-4-one (1.297 g, 66%) as an orange solid: LCMS RT: 2.52 min, MH":
362.3, Ry=0.18 (1:1 EtOAc:Hex) This transformation can also be accomplished by using
the combination of other aprotic solvents such as DMF, and THF with other bases such as

NaH.
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C NC 60 WO 03/027113 PCT/ US02/ 30376 To a O C solution of
3,3-dichloro-I-(2,6-dichloro-5-fluoro-3-pyridinyl)-2-propen 1-one (6.70 g,
23. 2 mmolwoimg/oetitexane (50 nmL) was added TEA (9.7 ni, 69. 6pcraiSivsesds by
aniline (6.3 nL, 69.6 mnol). After 1 h the reaction was allowed to warmto
room t@gger tu%g_and was stirred overnight. The m xture was concentrated
in vacul"BMS%aEst  of the sol vent was renoved and then the residue was
diluted with water and extracted with CH2Cl2 (2X). The conbi ned organic
extract;ﬁ*efe washed with water, drjed over Na2SO4 and concentrated in
vacuo. dichlogpi4stfrifuoromethylinigatinisyacid | j ca gel Biotage chromat ogr aphy
provided 3, 3-dianilino-I-(2,6-dichloro-5-fluoro-3-pyridinyl)-2-propen-I-
one as yellowsolid (4.2 g, 49%: LCVS RT: 3.47 mn; M. 402.6.
Internediate N
2-ani|ino-?-chloro46-fluoro-l-erﬁyL-l,8-naphthyridin-4(IFD-one OCl NNH
A m xture of
3,3-dianilino-I-(2,6-dichloro-5-flluoregp@pyri di nyl)-2-propen-1-one (2.3 g,
5.7 mmol ) and t-BuOK (1.28 g, 1174 fmol) in di oxane (80 mi) was stirred at
80 C overnight. The reaction | ed, concentrated in vacuo, diluted
with water and extracted mﬁt% EtEAc. The conbi ned organic extracts were
washed with brine, dried over Na2SO4, and concentrated in vacuo. Silica
gel flash chromat ography of the residue provided
2-anilino-7-chloro-6-fluoro-I-phenyl -1, 8 naphthyridin-4(1H)-one (1.0 g,

50% ablethdd ght yellow solid: LCMS RT: 2.60 nin, MH+: 366.8. This
transformati on can be acconplished by using the conbination of other
aprotic solvents such as DM, and THE w th other bases such as NaH.

| nt er medi at ed ddluthdii?oEa€Os ¥hihg sl 30etindol oim water (95 mL) was added slowly to a
3,3-dichloro-1-(2,6-dichloro-5-fluoro-3- pyridinyl)-2-propen-]-one as above
for | ntEHERH ate ™ usi FgUEHFECialbhr oprqvé’ﬁ%blﬁm ne(o%(fvc\ﬂé 03/ 0%5‘111@?“0"4'

PCT/ USO@{i88srbbhethy iR Endleq20b: g, @7FmmBl) i N H,80, resulting in evolution of

heat and brown gas. The mixture was stirred at room temperature for 15 min, and then

heated to 60 °C for 18 h. The solution was cooled to 0 °C and then water (15 mL) was
added. The resulting mixture was extracted with Et,O (3X) and the combined organic
extracts were dried over MgSOy and concentrated in vacuo. The residue was triturated
with hexanes and vacuum-filtered to afford 2,6-dichloro-4-(trifluoromethyl)nicotinic acid
(19 g, 95%) as an off-white solid: Ry= 0.30 (9:1 CH,Cl,:MeOH), 'H-NMR (d-DMSO,
300 MHz) 6 8.18 (s, 1H).

Method 2

Conc. HNOs3 (13.3 mL) was added to cooled (0 °C) conc. HpSO4 (60 mlL)
maintaining the internal temperature below 10 °C. After addition, the acid mixture was
heated to 70 °C and commercially available (Maybridge) 2,6-dichloro-4-
(trifluoromethyl)nicotinonitrile (20.0 g, 83 mmol) was added. The temperature was raised
until the internal temperature of the reaction reached 100 °C. After heating for 1 h TLC
analysis revealed that the reaction was complete. The reaction mixture was cooled to
room temperature, and slowly added to ice (100 g) with strong agitation and extracted with

Et;O (3X). The organic layers were combined and washed with brine. The solution was
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H F LCVMS RT: 2.81 mn, M#&: 402.3 Internediate N2: O F\ ~/ F C NH F
LCMVS RT 2.73 mn, MH: 402.4 Internmediate N3: O FCI NNN H LCMS RT:
2.30 m n,WhbH3/02298. 1 Internediate Nd: O C N NN H LCMBCRNSOZ3B36 m n,
MH+: 394.3 62 WO 03/027113 PCT/ US02/ 30376 Internmediate N5: O F\N I | O

a N NNg \\oveHr %stbﬁjvsaﬂ D oBncblu el M85 3 | gler nedidahthl- O F G
(trifluoromethyl)nicotinic acid (19.1 g, 89%) as an off-white solid: Ry = 0.30 (9:1
CH,Cl,:MeOH), "H-NMR (ds-DMSO, 300 MHz) & 8.18 (s, 1H).

Intermediate G:

2,6-dichloro-4-(trifluoromethyl)nicotinoyl chloride
FLF
p COcCl
|
N

Cl Cl

A solution of 2,6-dichloro-4-(trifluoromethyl)nicotinic acid (3.22 g, 13.2 mmol) in
thionyl chloride (9 mL) was heated at reflux for 3 h. After cooling, the solution was
concentrated in vacuo to give 2,6-dichloro-4-(trifluoromethyl)nicotinoyl chloride as a
yellow oil which was carried on to the next step without further purification. This
transformation can also be accomplished using oxalyl chloride with catalytic DMF in

place of thionyl chloride.
Intermediate H:

3,3-dichloro-1-[2,6-dichloro-4-(trifluoromethyl)-3-pyridinyl] -2-propen-1-one

A solution of the 2,6-dichloro-4-(trifluoromethyl)nicotinoyl chloride from the
previous reaction in CH,Cl, (14 mL) was added slowly to a cooled (0 °C) and stirred
slurry solution of AlCl; (4.4 g, 33.0 mmol) in CH,Cl, (14 mL). After 15 min, vinylidene
chloride (2.6 mL, 33.0 mmol) was added to the mixture dropwise. The reaction was
allowed to warm to room temperature and was stirred overnight. The mixture was poured

over ice and partitioned with CH,Cl,. The organic layer was collected and cooled to 0 °C
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[/ XN NNH C LCM5 RT: 3.09 mn, MH: 434.5 Internediate N7: O F d
NN 6 H LCMS RT: 3.07 mn, MH: 378.2 Internediate N8: O F CI NNH

WO 03/WD03a371PCT/ US02/ 30376 LCMS RT: 3.15 mn, M+ 42eTAISOMB@réered at e
gF\III\O- C NNN/ H ,01l \ ,O0 O- LCM5S RT: 2.90 mn, M

hREE TR 4.6 n¥L053 Bnohwb alibbdN Niter b ndifeMRe il bath FasFeovédtind 294. 2

the reaction was allowed to warm to room temperature and stirred for an additional 30

563209

6

min. The solution was washed with 1N HCl, NaHCOs3, and water. The organic layer was
passed through a pad of silica gel and concentrated in vacuo to afford 3,3-dichloro-1-[2,6-
dichloro-4-(trifluoromethyl)-3-pyridinyl]-2-propen-1-one: (4.3 g, 95%) as a brown oil:
LCMS RT: 3.59, MH': 488.1, Ry= 0.44 (EtOAC).

Intermediate I:

3,3-dianilino-1-[2,6-dichloro-4-(trifluoromethyl)-3-pyridinyl]-2-propen-1-one

. 0
F FOHN

A solution of aniline (18.4 mL, 202 mmol) in TEA (28.2 mL, 202 mmol) was
added slowly to a cooled (0 °C) and stirred solution of 3,3-dichloro-1-[2,6-dichloro-4-
(triftuoromethyl)-3-pyridinyl]-2-propen-1-one (22.9 g, 67.4 mmol) in dioxane (220 mL).
The reaction was allowed to warm to room temperature and was stirred overnight. The
mixture was treated with 10% HCI and extracted with Et;0 (3X). The combined organic
extracts were washed with brine, dried over NaySO, and concentrated in vacuo. Silica gel
flash chromatography of the residue using 6:1 Hex:EtOAc gave 3,3-dianilino-1-[2,6-
dichloro-4-(trifluoromethyl)-3-pyridinyl]-2-propen-1-one as an off-white solid (13.10 g,
43%): 'H-NMR (ds-DMSO, 300 MHz) 812.24 (br s, 1H), 9.20 (br s, 1H), 7.95 (s, 1H),
7.12-7.42 (m, 10H), 4.82 (s, 1H); Rr= 0.60 (6:1 Hex:EtOAc).
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Internediate N11: O C NNN F\ HF LCVMs RT: 3.05 min, MH&: 430.4
Internediate N12: OFBI INN\ C NNN H iN 64 WO 03/027113 PCT/ US02/ 30376
LCVS RT: wO9%/0mim3 MH: 468.3 Internediate N13 O F\ | | PCTRSOLZB03 N N H
F LCMS RT: 3.10 min, Mt 430.4 |Internediate 0: 2,6-dichloronicotinoyl
chloride COCl aNCl C A solution of comercially available (A drich)
2, 6- di tfbrorestiaté &otinic acid (2.0 g, 10.4 mmol) in thionyl chloride (10 m.)
was heated to 80 C for 2 h. After cooling, the solution was concentrated
in vacuo to give 2,6-dichloro-nicotinoyl chloride as yellow oil which was
car r i ed-amilin®7:dhdoroekphatyd-{iriflaoraméthyDHe$-npphthiyridin-+oH)-omg s
transformation can also be acconplished using oxalyl chloride with
catalytic DMF in place of thionyl chloride. Internediate P:
3, 3-dichl oro-1-(2, 6-dichl oro-3-pyr izdi nyl ) - 2- pr open- | - one

@)

2
"]
N N N
s}
A mixture of 3,3-dianilino-1-[2,6-dichloro-4-(trifluoromethyl)-3-pyridinyi]-2-
propen-1-one (12.9 g, 28.5 mmol) and #-BuOK (28.5 mL, 28.5 mmol, IM in THF) in

Cl

dioxane (200 mL) was heated at reflux overnight. The reaction was cooled, concentrated
in vacuo, treated with saturated NH,Cl and extracted with EtOAc (3X). The combined
organic extracts were washed with brine, dried over MgSO4, and concentrated in vacuo.
Silica gel flash chromatography of the residue using 6:1 Hex:EtOAc provided 2-anilino-7-
chloro-1-phenyl-5-(trifluoromethyl)-1,8-naphthyridin-4(1H)-one (11.2 g, 95%) as an off-
white solid; LCMS RT: 3.00 min, MH": 416.7, R = 0.25 (3:1 Hex:EtOAc). This
transformation can be accomplished by using the combination of other aprotic solvents

such as DMF, and THF with other bases such as Nal.
Intermediate K:

2,6-dichloro-5-fluoronicotinoyl chloride

F =~ COCI

|
ol SN el
A solution of commercially available (Aldrich) 2,6-dichloro-5-fluoronicotinic acid
(5.00 g, 23.8 mmol) in thionyl chloride (15 mL) was heated at reflux for 3 h. After
cooling, the solution was concentrated in vacuo to give 2,6-dichloro-5-fluoronicotinoyl

chloride as a brown oil which was carried on to the next step without further purification.
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Od & C \NC 65 WO 03/027113 PCT/ US02/ 30376 A solution of the
2,6-dichloro-nicotinoyl chloride (1.0 g, 4.76 nmol) fromthe previous

reacti on wp o@R2@i2 (5 nL) was added slowy to a cool ed (O0PCI/tzazi3606rred
slurry solution of AICL3 (0.64 g, 4.76 nmol) in CH2C12 (20 nL). After 15
mn, vinayli ' t he

m xt ur %a&)?ﬁoma?%ggﬂr éeigocﬁ)%%%%m% II%%V%QJ( ? 3%@5%8@3&%%??%%&%% ure and
was stip[gce@fwsﬂiyllogMde,The m xture was then poured over ice and was
acidified using 1 N HC1(15 nlL). Stirring was continued for 20 mn and the
product was extracted with CH2Cl2 (3X). The conbi ned organic extracts were
dried gvermda£S®4 and concentrated in vacuo to give

3, 3-dichloro-1-(2,6-dichloro-3- pyridinyl)-2-propen-I|-one (0. 88 g, 68%) as

a light yellowoil: "H NWR (CDCL13, 300 MHz) S 8.38, d, J 8.4, 1H. 7.40
(d, J 3 Bafohiord1- 5276-161%116&‘0-51@101'63@ 3-(212b11;peﬂd%nlét QAc). Internediate Q
3,3-di ani i no-1-( -di chl or o- pyrldln -2-propen-l-one O HN\ NH C N

Cl Asolution of aniline (1.01 nmL, 11.1 nmol) in TEA (1.55 nL, 11.1 mol)
was added slowy to a cooled (0 C) arul scirred sol ution of

3, 3-dichloro-I|-(2, 6-di chl oro-3-g_pyLi diJayl - 2 propen-1l-one (1.0 g, 3.69
nmmol ) in di oxane (20 m.). The re C/I n was Clal | oned to warmto room
tenperature and was stirred ov§r The m xture was concentrated in
vacuo until nost of the solvent was rem)ved The residue was diluted wth
wat er and extracted with Et CAc (3X) The conbi ned organic extracts were
washed w th, wa dr| d E n 3 | 0\ i ca gel
flash chromﬁ @ﬁlétb% 0 t%é% Es7'd 'u%gﬂﬂ%i%ﬁléﬁg&%ﬁ&@&aeﬂ% e{@gu&ewghé

3, 3- di aBidtbA%n bﬁzmﬁ(zs lnﬁlﬂvﬂisQrdachMbWﬁiy ﬂ)yd gooled (Orrapemd stirseslasy palligoyel | ow

[id 7
E)CC)TI/ US((P% /Agg%g@ 9 g{:%%ﬁ ﬁggﬁhprHrsz 25 mL) After 1358m1n V1ny?1dene glﬁonge 84179’ 5

mL, 59.5 mmol) was added to the mixture dropwise. The reaction was allowed to warm to
room temperature and was stirred overnight. The mixture was poured over ice and
partitioned with CH,Cl,. The organic layer was collected and cooled to 0 °C before TEA
(8.3 mL, 59.5 mmol) was added. After 15 min, the ice bath was removed and the reaction
was allowed to warm to room temperature and stirred for an additional 30 min. The
solution was washed with 1N HCI, NaHCO;, and water. The organic layer was passed
through a pad of silica gel and concentrated in vacuo to afford 3,3-dichloro-1-(2,6-
dichloro-5-fluoro-3-pyridinyl)-2-propen-1-one: (6.1 g, 90%) as a brown oil: 'H-NMR (ds-
DMSO, 300 MHz) § 8.43 (d, 1H, J = 8.4 Hz), 7.56 (s, 1H), Ry=0.76 (3:1 Hex:EtOAc).

Intermediate M:

3,3-dianilino-1-(2,6-dichloro-5-fluoro-3-pyridinyl)-2-propen-1-one
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2-anilino-7-chloro-1-phenyl -2, 3-di hydro-1, 8-naphthyridin-4 (I H-one O C
NNN®GHA mxture of

3, 3-di aniwpreAab71(®, 6- di chl or o- 3- pyri di nyl ) - 2- propen- | - one PCO/UG82/80376 0. 21
mol ) and NaH( 0.009 g, 0.23 mml) in THE (6 nmL) was heated to 80 C

overni ght. ~The, rogca]s%wt];gﬁ \9253 O%ﬁﬁ ?r(g,l (9%2% il a{ﬂ‘ﬁ Sodd3 posERy)D-pléhael W th

wat er and extracte e co gani ¢ extracts were washed
Wi th bridie,(600igd3 Qvemola? Hokana(s0 mb)masaacddedff@d\ o7 wdc 68.6) Killowesd byel f1 ash
chromatwgnaphy of the residue vi ded

o ot LEABE () B 05 HaRg -~ Aoty dho TR A Sl et - SETRY® TORR (49 o,
68% ag Aute am% stﬁr%h'o@eﬁ—n&@h Ng’hgﬁux%ré@a%éhceﬁﬁ'ﬁted Bftcdo uhhll Most

transfor Ion can be acco usi ng the conbi nati on of ot her
apr ot i of 4w soéxnahﬁwasmfmvaéaniiﬂwamm EmduMS vhltlﬂed wtithevatpandsexéaetrd adth - BuoK.

I nternediate .S chl oro- 6- ridyl ate OO
it | NGl (0. FResbEBineR ST RO LI b PO TS Haleh Pl B REATES

prepar egdq b¥oﬁc|3ﬁtratg@n§[ Ay, OC@H{%aﬁl&(ﬁ%ﬂ sl jepidhidrebyd osilficl gedf BMiﬁgeCI nal
Chem stry, 1986, 29, 2363. The product had: MH+: 242.1, LCMS RT: 2.33 and

3.06 mchro@akmgramopyow@a U dieiioRrl-(26rtihlusepfiveeZapyndind) wedreel T:  Et hyl
(22)-2-[(2-chl or o-.6- n di net hyl t hi o- pr op- 2-
enoat e %8F & F{oW &gl 45&%% ?24?’8& Mﬂ}z?ﬂ'g%rém)l) vals addeg tg a

sol ution of et hyI 3- (2 chl oro-6- nethyl (3-pyridyl))-3-oxopropanoate (7.0 g,
29 mmlé in THE (290 nL). The reaction mxture was cooled to -10 C and
after I8tepnediie (8.7 nmL, 145 mmol) was added.

2-anilino-7-chloro-6-fluoro-1-phenyl-1,8-naphthyridin-4(1H)-one

O
peeNs
NS

Cl N N N

f H
A mixture of 3,3-dianilino-1-(2,6-dichloro-5-fluoro-3-pyridinyl)-2-propen-1-one
(2.3 g, 5.7 mmol) and -BuOK (1.28 g, 11.4 mmol) in dioxane (80 mL) was stirred at 80
°C overnight. The reaction was cooled, concentrated in vacuo, diluted with water and
extracted with EtOAc. The combined organic extracts were washed with brine, dried over
Na,SO4, and concentrated in vacuo. Silica: gel flash chromatography of the residue
provided 2-anilino-7-chloro-6-fluoro-1-phenyl-1,8-naphthyridin-4(1H)-one (1.0 g, 50%)
as a light yellow solid: LCMS RT: 2.60 min, MH": 366.8. This transformation can be

accomplished by using the combination of other aprotic solvents such as DMF, and THF

with other bases such as NaH.

Intermediates N;-Nj, were synthesized from 3,3-dichloro-1-(2,6-dichloro-5-fluoro-3-

pyridinyl)-2-propen-1-one as above for Intermediate N using the appropriate amine:
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Stirring was continued for 2 h and Mel (4.5 nm, 72.5 nmmol) was added. The
reaction was slowy warned to roomtenperature over 18 h and filtered. The
filtrate wev3pgneentrated in vacuo to provide ethyl PCT/US02/30376
(22)-2-[(2-chl oro-6-net hyl (3-pyridyl))carbonyl]-3, 3-

di met h%t{eﬁh It]e 2- enoate as a yellow oil that was used w thout
purificatiron. 2.79 mn, MH: 345.8. A variety of al kyl halides
can be used to quench t he generat ed OsulfurFanl on. Intermediate U. Ethyl

(2E) - 3, 3- bi s(phenyl am no) - 2- [ €2- - 6- I(3 pyridyl))-carbonyl ] prop-2
- enoate OOOCEt NH N C NHAsqut|| n o
(2Z2)-2-[(2-chl oro-6-nethyl (3 HOWY ] 3 3-

di met hyl t hi opr op- 2-enoate (100. nyg, .28—|mm|) and aniline (0.076 nL, 0.83
mol) in THE (1.4 nL) was heated . qux for 18 h. The reaction was
cooled to roomtenperature and co - rated in vacuo. Silica gel flash
chr omat ogr aphy of t he residue usi ng 1 F68 WO 03/027113 PCT/ US02/ 30376

Et OAc: ?ﬁfmli* 402.3

(2E)-3,3 |s pheny ar no)-2-[ (2-chl or o- 6-i net hyl (3-
pyrldyl))carbonyl]prop 2-enoate (55.6 ng, 44%: LCVS RT: 3.56 mn, M
436. 3 | te V: Ethyl

7- met h X hi o- 4- oxo- | - phenyl hydropyridino [2,3-b] -pyridine-3-
carboxyl ate O O OCEt N NSMe Anilin® (3.96 nL, 43.5 nmol) was added to a

solution of ethyl (22)-2-[(2+chlaro F

6- met hyl (3- pyridyl))carbonyl] - di thpr op-2-enoate (5.13 g, 14.5
mmol) in DVBO (72.5 ). The i 0 on was heated to 70 C for 18 h
and then cooled to roomtenperaturg. The solution was diluted with EtOAc,

washed with water and brine, dri er Na2SO4, and concentrated in vacuo.
Trituration of the resulting oran | wth Et20 afforded sone desired
product as a yellow solid. Addition product was obtai ned by

F

LCMS RT: 2.73 min, MH': 402.4

Intermediate Ni:

LCMS RT: 2.30 min, MH": 298.1

Intermediate Ny:

LCMS RT: 2.88 min, MH': 394.3



silica gel flash chromatography of the nother liquor using 1:1 Et OAc: Hex.
The two purifications provided ethyl

7- met hyl -wormobmis hi o- 4- oxo- | - phenyl hydropyri di no[ 2, 3- PCT/US02/30376

b] pyri di ne-3-carboxylate (2.87 g, 56% as a yellow solid: LCM5S RT: 2.85
mn, M+: 355.0. 69 WO 03/027113 PCT/US02/ 30376 Internediate W Ethyl
7-nethy|-4 oxo- | - phenyl - 2- (phenyl am no) hydr o- pyri di no[ 2, 3-b] - pyri di ne- 3-
car boxylh&ime@a@®N4y: | | Ot N NN 6 H A solution of ethy

(2E) - 3, 3- bi s(phenyl am no) - 2- ((2- chl or o- 6- et hyl ( 3-
pyridyl))carbonyl ) prop-2-enocate (850 ng, 0.195 mml) and t-BulK (67 ng,
0.60 mmol ) in dioxane (2 nl ted Nux for 48 h. The reaction
was cool ed to room tenperaturig onc ated in vacuo. Silica gel flash
chr omat ogr aphy of the residal i N1 x: Et OAc to 100% Et QAc gave et hyl
7- et hyl - 4- oxo- | - phenyl - H
(phenyl am no) hydr opyri di no[ 2, 3- b] di ne- 3-carboxylate (39 ngy, 49% as a
white solid: LCMS RT: 2.80 mn, ¥ 400. 0. This transformation can be
acconpl i shed by using the conbinatlion of other aprotic solvents such as
DVF and THE with other bases such as™ NaH Internediate X Ethyl

2-[(4- F. thyI 4- oxo- | - phenyl - hydropyri di no-[ 2, 3- b]
pyri di ﬁ]gtlj carboz{g/%ﬁtqnl\ﬁ% 42%-jre CEt NNHC 6 70 WO 03/027113
PCT/U802/30376 KHVDS (0.5 M |n toluene 0.84 nL, 0.42 nmmol) was added to a
cool ed g% %glutlon of 4-chloroaniline (71.4 ng, 0.560 mmol) in THE
(0.70 ennﬁ sol ution of ethyl

7- et hyl - 2- nethylthlo 4- oxo- | - phenybhydr opyri di no[ 2, 3-b] pyri di ne- 3-

LCMS RT: 3.09 min, MH": 434.5

beole
O

Intermediate N:

=2

LCMS RT: 3.07 min, MH": 378.2

O

48
Cl N N N
H

Intermediate Ng:



carboxylate (100 ng, 0.28 irunol) in THE (0.70 nL) was added resulting in
imedi ate formation of an orange solution. The reaction was slowy warned
to room twopaatiws e, stirred for 21 h, and quenched w t hPsatusozsmsde aqueous
NHACLl. The aqueous sol uti on was extracted with Et20 (3X) and the comnbined
or gani q &yigr et Mth water and brine, dried over Na2SO4, and
concen'fLr at ed[@nss\l/ga\gﬁlc?fmgl Tica gel flash chromat ography of the residue
using 1:1 Et OAc: Hex gave ethyl 2-[(4-chlorophenyl)am no]-7-nmnethyl -4-oxo-
1- phenyl hydr opyr.i di no[ 2, 3- b] pyri di ne- 3- car boxyl ate (30.0 ng, 25% as a

whi te sIBT‘inEPeg afeds RT: 2.98 nmin, M+ 434.0. Intermediate Y:

5- Br ono- 2- hydr oxy- 6- net hyl ni cotlnc @cid O Br OH OH A solution of NaOBr
was prepared by adding Br2 (Al. 3. 66 , ®1.3 mol) to a cooled (0 O
and stirred solution of NaCH ) In water (90 nL). This
solution was warnmed to roon¢ e was then added to a solution of
comercially available (A d Feh) 2- ydﬁoxy 6- met hyl pyri di ne- 3- car boxylic
acid (10.0 g, 65.1 nmpol) and M 89/ 196 mmol) in water (30 ni).
After stirring for 5 mn, the 1 X e was cooled to O C and carefully
acidified with conc. HCl. The precrpitate was filtered and dried over
MySO4 to afford 5-brono-2-hydroxy-6ygethyl nicotinc acid (15.0 g, 99%: 1H
NVR (DMSO-d6) 8.25 (s, 1H) 2.41 (s, 3H) MH+: 232.0. Elenental analysis
cal cul at@MS RT: LI6GEENNIB": 486.86. 23; H, 2.61; N, 6.04; Br, 34.44: Found: C,
36.07; H 2.44; N, 5.91; Br, 34.43. 71 WD 03/027113 PCT/ US02/ 30376
Interrredi ate Z (Sarre as Interrredi ate BA): 2,4-dichloro-6-nethylnicotinic
aci d Clpfdredial 16, A sol ution of comerci al I y avail abl e (Maybridge) et hyl
2, 4-di chl oro- 6- rrethyl pyri di ne- 3- carboxyl ate (1.0 g, 4.3 mml) and NaOH

(342 ng, 8.6 mmol) in water (17m_) and MeOH (1.5 nL) was heated to 80 C
for 4 h. The m xture was aci dl%\
N\

LCMS RT: 2.22 min, MH": 294.2

Intermediate Nii:

LCMS RT: 3.05 min, MH": 430.4

Intermediate Ny:

0
cl” SN NN
H
l\
~N



usi ng 50% H2SO4 and filtered. The solid was washed with cold water and
dried to give of 2,4-dichloro-6- nethylpyridine-3-carboxylic acid (582 ng,
6% LCVBOR3/02101¥0 min, MH: 206.2. Internediate AA ( SameTaso0t/si3eé nedi at e
BB 3,3-dichloro-1-(2, 4-di chl oro-6-nethyl -3-pyridinyl)-2-propen-1 -one

Cl und was prepared according to the procedure
NP e ey etk i TS L P el i T n, M 284.6. 72 WO
03/ 027113 PCT/ US02/ 30376 Intermediate AB (Sane as Internediate BC):
3,3-dianiling-1-(2,4-dichloro-6-nethyl-3-pyridinyl)-2-propen-l1-one C 0 HN
\ NH dnfetpediaty 3 conmpound was prepared according to the procedure
described for Internediate BGCubel oW LCMS RT: 3.06 mn, MH: 398.7.

I nt er redi at e AC:

(22)-3-anilino-I-(2,6-dichl oFe.5* 0- ifdi nyl ) - 3- (i sopr opyl ani no) - 2-p
ropen -1-one ~1 O HN\ F/ &z~ o\
3,3-dichloro-1-(2,6-dichl oral py¥i di nyl ) - 2- propen- 1-one (374.0

my, 1.29 mmol) was dissolved in CH2Q12H5 nl) and cooled to 10 C. Aniline
(120.0 ng, 1.29 mmol) and i soprof) ine (76.5 ng, 1.29 muol) were added
dropwi se as a mxture in 3 nL of Y4 dioxane. TEA (0.897 nL, 6.45 mmol)
was added and the reaction m xture warnmed to roomtenperature and |eft
to stir for 2 h. The di oxane was renoved in vacuo and the brown residue
was pamaénvcqes. ehweerHE4®0a and sat urat ed aqueous NaHCO3. The aqueous

| ayer was extracted wth Et OAc. The conbi ned organic extracts were washed
with brine, dried over MgJSO4 and concentrated in vacuo. Purification of the

Intermediate O:

2,6-dichloronicotinoyl chloride

Z COCl

NS

Cl N *Cl

A solution of commercially available (Aldrich) 2,6-dichloro-nicotinic acid (2.0 g,
10.4 mmol) in thionyl chloride (10 mL) was heated to 80 °C for 2 h. After cooling, the
solution was concentrated in vacuo to give 2,6-dichloro-nicotinoyl chloride as yellow oil
which was carried on to the next step without further purification. This transformation can
also be accomplished using oxalyl chloride with catalytic DMF in place of thionyl

chloride.
Intermediate P:
3,3-dichloro-1-(2,6-dichloro-3-pyridinyl)-2-propen-1-one

o dl

/l 2
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resi due using Biotage silica gel chromatography eluting with 6:1 to 7:3
Hex: Et OAc 73 WD 03/027113 PCT/ US02/ 30376 provi ded

(22) - 3- anwbioam2114% 2, 6- di chl or o- 5- f | uor o- 3- pyri di nyl ) - 3- (i PCEFrESPYBBMG NO) - 2-
propen-|-one (45 ng, 10% as an off-white solid: LCVS RT: 3.63 mn, MH:

368.2. Int i Ao N o f Ta i
ami no} ni (r:]o'ta ir%:twé&}o‘;L é%)ﬂ}e %%&%ﬂ%ﬁpé’@%ﬂ %@QQQ%;,EE%O%,ZO C M) b)sﬂaéslggﬁg on of
ni f1 uni presiviusl rdatBoringCHFH, 45 miy) Wasaddedislowlt toaptveird] (0°L) @nd stiB&l dumyrol ) i n
CH2C12 0.nL ded i f E . 8 , 35.4 )., in CH2C12
(20 ) SN Do ATTh GA- G 67 rROAD! Gy CHeCh, AL hife doy BT BRvdshh

t enper atyjbfde {U’S% 20! BUbQN ARSAHENG R Had ) ik SEuleWopkise. MM réRBoggUEOUS

|l ayer was extracted with CH2C12.” The conbi ned organi c extracts were washed
Wi th wawes abewed tr wenn dw evonN4@B@tatuithends why etitredrvagernighby ddie inmxtwae wes  and

th d A fi by .t.r.i at i it CCH2CL12 t f.f

4N 1 ol RIE ofgtace pd VY BRIy K R o PG MRS B IPHEE, 3109
LCVE RT20 il 3ndrid priliiiot wad Qéirdeted REBrOBAIAIX)AEThEbdhbined 6banR-oxtra%d- 3- ( 2- {
[3-(trifluoronethyl)phenyl] am no}-3- pyridi nylgégr op anoate 0 O N NH 6~CF3

74 ?/\o 08eEArEd 3 VROT IS g GReTeentratedgn yeguor te @ivd XBwhidle- NebO-(Bhlpreg; 21. 8
i d i ) 3 , 32.7
ol ) Pt PO SRR, fhie W88 ARG, d BRI Fhidy ofY MRS febchy afo P )%

[3 - (trMHA0s amst hyl) pheryii)amano(d niecouj nay.e7(4. @, aH)L1 RS- mnal §4:1 was
added. The reaction m xture was stirred for 1 h and then quenched with
wat er (Hex:EtOAc).

Intermediate Q:

3,3-dianilino-1-(2,6-dichloro-3-pyridinyl)-2-propen-1-one

O HN :

A solution of aniline (1.01 mL, 11.1 mmol) in TEA (1.55 mL, 11.1 mmol) was
added slowly to a cooled (0 °C) and stirred solution of 3,3-dichloro-1-(2,6-dichloro-3-
pyridinyl)-2-propen-1-one (1.0 g, 3.69 mmol) in dioxane (20 mL). The reaction was
allowed to warm to room temperature and was stirred overnight. The mixture was
concentrated in vacuo until most of the solvent was removed. The residue was diluted
with water and extracted with EtOAc (3X). The combined organic extracts were washed
with water, dried over Na,SO4 and concentrated in vacuo. Silica gel flash chromatography
of the residue using 6:1 EtOAc:Hex gave 3,3-dianilino-1-(2,6-dichloro-3-pyridinyl)-2-
propen-1-one as pale yellow solid (0.69 g, 49%): LCMS RT: 3.81 min; MH": 384.2.
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m). CH2C12 (30 nL) was added and the | ayers were partitioned. The organic
| ayer was washed with brine (2X) and dried over Na2SO4. The sol vent was
renmoved iwowapemimnd the residue was purified by silica @er/dshasizre
chromat ography (5:1 to 2:1 Hex:EtQAc) to afford 3 Ethyl

2- cyano-Iteaxadi@de R2- {[ 3- (tri fl uor onet hyl ).phenyl Jam no }- 3-
pyridinyl)propanoate. (6 g, 87%: LCMS RT: 2.83 mn, MH: 378.0.
Internmediate AF: 2-Am no-1- [3-(trifluoronethyl)phenyl] -1, 8-naphthyridin-4
(1 H) - o2eaniftho-fNéh1d¥oN=Rhé i i S04 30376  Et hyl

5~ cyano- 3- oxo- 3- ( 2- {[§ (’?%%d%’rﬁgxng%%%ﬁ%‘?ﬁ@rﬁﬂﬁg‘% _3 -pyridinyl)
propanoate (2.0 g, 5.3 mmol) was heated to 120 Cin a mxture of conc. HC
(4 nmL) and glacial acetic acid (2 mLp for 3 h. The reaction m xture was
cooled to roomtenperature, and neutfalized by slow addition of NaCH

pell ets. The m xture was extract 2 (3X). The conbi ned organic
extracts were washed with satlsurr 0 HCO3 (10 nmL) and brine (10
m.), dried over MgSOX, and co Centfat¥d ™ vacuo. The residue was purified
by prep-HPLC (YMC-Pack Pro C18 Col unpaxl Xx 20 mm|1.D.; 30- 70% CH3CN in
water, 20 min.) to afford 2- Am no-1I - (trifluoronethyl)phenyl]-1, 8-

napht hyri di n-4(1H)-one (880 ng, 55% ™~LCMs RT: 2.03 mn, MH: 306. 3.

I nternedi ate AG

7-chl oro-6-fluor.o-2- (i sopropyl am no)-1-phenyl -1, 8- napht hyridin-4(IH-one 0
FCQ \NNNA PillX?lgeZgO_f 3%&&}6}%{1}{}9:1-1(2,)6-dichﬁ)oro-3¥pyridinyl)-2Pprope);-l-one (O.(OS I_g,

- (2, 6- doN | AkEn Gnd NABF @0 BoPYr 6,64 Ry AR5 SRS Raleng"S
(40.0 n% 0. 1813 mol ) %go%gsosg% \%‘i’ial? %@ﬁﬁ@%@ﬁ&ﬁ%ﬁ%@t 567@%%?@ . 217
mol , 60% déastien svasrcootedoiconcentrsted ddadcern dlilubeel withckiten atid extieaddeditho 85 C
under n 2 h. The reaction m xture was_ cool ed to roomtenperature
and di gg(g‘gcw&g% coﬂgltng LG FHTAChUEEG Y ﬂsg‘iﬁerth’éméx@?%?\é’d Nepfe.2dbAC. The
conbi nedorkegRbd ifXEdcas! S SINGS GelVaRBE LhbrhioBlabR$  ofd il dedPHR' wiEISOR; and
concentrated in vacuo. Purification of the

Hex:EtOAc provided 2-anilino-7-chloro-1-phenyl-2,3-dihydro-1, 8-naphthyridin-4(1H)-

one (49 mg, 68%) as an off- white solid: LC-MS RT: 2.56 min, MH": 348.2. This

transformation can be accomplished by using the combination of other aprotic solvents

such as dioxane and DMF with other bases such as ~BuOK.

Intermediate S:
Ethyl 3-(2-chloro-6-methyl(3-pyridyl))-3-oxopropanoate

O O
= | OFt
N
N~ Cl
Ethyl 3-(2-chloro-6-methyl(3-pyridyl))-3-oxopropanoate was prepared by the
general procedure described in the Journal of Medicinal Chemistry, 1986, 29, 2363. The
product had: MH": 242.1, LCMS RT: 2.33 and 3.06 min (keto-enol).
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resi due using Biotage silica gel chromatography eluting with 100% Et CAc to
95:5 Et OAc: MeCH provi ded

7- chl or o-wofoBwoares 2- (i sopropyl am no) - 1- phenyl - 1, 8- napht hyPiCaiuso2/3(31¢) - one
(21 ng, 64% as a white solid: LCMS RT: 2.57 mn, MH: 332.2. 76 WO

03/ 0271 18teRaAdia#SA2/ 30376 | nternedi ate AH:
2-anilino-7-chloro-6-fluoro-5-nethyl-I-phenyl -1, 8-naphthyridin-4(1H) -one O
Cl NNH A solution of LTMP [freshly prepared at O C from

t et r anetith L{i2BRlok 6 Zmdth 62 mmol )
and n- BuLi Iyl(O('fIlJE—LJZ [@21 mol ) ] y'I'@ uﬁi)?éﬂ’i%bﬁylﬁ'\ﬂzgﬁ:a&ﬁ?ﬂhﬁ o%led (-40 O
and sti rP8¥esol uti on of 2-ani | | no 7-chl oro-6-fl uoro-

| - phenyl -1, 8-napht hyri di n-4(1H)-one (200 ng, 0.54 mmol) in THE (10 nL). The
reaction mxture was warned to O C, for 1 h and then re-cooled to -40 C.
Mel (766 ng, 5.35 mmol) was added an reaction mxture was allowed to
warmto roomtenperature and was rnight. The reaction was
quenched carefully with water (5 ) a\dé@ extracted with Et CAc. The
conbi ned organi c extracts were Fine, dried over Na2SO4, and
concentrated in vacuo. Silica gel flash ¥H# onat ography of the residue using
1:1 Et OAc: Hex afforded

2- I 7- I | - I ht hyri di n- 4(1
(104 . 589 R (o b o7 FARODCHRS redoit) s siom ok BB @ chvibss

f d h
tL I) 2ns| gtﬁrreagtgé(grpﬁg K?-BS&OP@);@E@&?@I@’I’ 0129 AP IRR HRD A1), dGnHR3gSiaUCch as

2- ani | | A¥¥ArCHPHEeRled 0 udPod anshefig LS5 min,r €84 (7 ankel4d jnmolBwaapdtedr i di n- 4

of L Twp PR Rimeaniohe Rl WA STE P S sl S T eoebgnngS 1 10

mol ), MDAW@ﬂJi’fﬂtﬁ 00m t&mpratir® byeralidch éh(BﬂhbreﬂoT@l%&ilﬁlte was %Qné@nﬁQIe)iI in
THE (5.nm) was added tq a coole ﬁé}ﬂw% stirred solution of

2-ani | i Ab- 79649 of%- @xeYider oethyl logenstm ety (BpsridyDRycbomd]-8:800 ny,
0.273 r amedtiylihtbpléF-0 k8o ik )as amﬁo&%cﬁlhtosgas used without purification. LCMS RT:

2.79 min, MH": 345.8. A variety of alkyl halides can be used to quench the generated

sulfur anion.

Intermediate U:

Ethyl (2E)-3,3-bis(phenylamino)-2-[(2-chloro-6-methyl(3-pyridyl))-carbonyl] prop-2-

enoate

oa

A solution of ethyl (22)-2-[(2-chloro-6-methyl(3-pyridyl))carbonyl]-3,3-
dimethylthioprop-2-enoate (100. mg, 0.28 mmol) and aniline (0.076 mL, 0.83 mmol) in
THF (1.4 mL) was heated at reflux for 18 h. The reaction was cooled to room temperature

and concentrated in vacuo. Silica gel flash chromatography of the residue using 1:1
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was stirred for 1 h and then cooled to -78 C. Methyl trifluoroacetate (350
ng, 2.74 mol) was added and stirring was continued for 2 h. The reaction
was quencwed3dozmeiully wth water (50 nlL), warnmed to roomCrdarspzs@var e and
extracted with EtOAc . The conbined organic extracts were washed with

bri ne, i ver Mq},%ﬁ , co N 8 v (2l dreB-ehvi3ash
chromat]%gfs‘gp y of Pthe r@:si%ue us?zr:@n%g %ﬁs@?:n 1%%@33533- ) A
ani | i ngyfideh)jcamondfibp-arenoate (5pidany, 4456)( tLIGNIS RAK: Setdamnip, MH: 436.3.
8- napht hyridin-4(111)-one (71 ng, 56% as a light yellow solid: LCVS RT:
3.43 mn, MH: 462.3. The anion generated from LTMP deprotonation can be
quenchggiewhtdiatetsher el ectrophil es includi ng carbon di oxi de and
4-ni trophenyl acetate. Internediate AJ:
7-chl or o- 5- met hyl - 2- [ met hyl ( phenyl ) am no]
-1- pherE/ﬂhyM.@ﬁéiﬁ?bz-m@mﬂtmoA(dﬂm%@pylﬂydﬁpyﬁdmmm]-lﬁy}idiﬁem, 228 ny, 1.6
nmol ) was added to a stirred suspension of K2C03 (23.5 ng, 0.17 mmol) and
2- ani | icasbaxydateor o- 5- net hyl - | - phenyl - 1, 8- napht hyri di n-4(1H)- one (50 ng,
0.14 mol) in THE (3 nL). The suspension was heated to 40 C and stirred
was overnight. The reaction was quenched with water (5.0 nlL) and extracted
with EtQAc. The conbi ned organi c extiacts were dried over Na2SO4 and
concentrated in vacuo. Recrystalki i & the residue using EtOAc
af forded 7-chl oro-5-net hyl - 2-
[ met hyl (phenyl ) am no] - 1- phenyl tByei di n-4(111)-one (18 ng, 35%:
LCMB RT: 2.24 min, M#: 376.6, Ri= Q.76 (4:1 Hex: EtOAc). 78 WD 03/027113
PCT/ US02/ 30376 Internedi ate AK
N- (7-chl or o- 5- net hyl - 4- oxo- | - phenyl - -di hydro-1, 8-naphthyridin-2-yl)-N -(
4- fluorophenyl)-Nphenylurea 0/ F \' NNO C NN 66 4-Fluorophenyl
i socyanate (45.0 ng, 0.33 mml) was added to a stirred solution of
(2)- 39'6' | nOI- )7 - K1iRE 93.56 FHL M8l 5 unRIPAMS added-toandlitvhi ofi ety (2£9-2-p2ech(dB0 N,

: no )

6-methyl(3-pyridyl))carbonyl]-3,3-dimethylthioprop-2-enoate (5.13 g, 14.5 mmol) in

DMSO (72.5 mL). The reaction solution was heated to 70 °C for 18 h and then cooled to

room temperature. The solution was diluted with EtOAc, washed with water and brine,
dried over Na,SOq, and concentrated in vacuo. Trituration of the resulting orange oil with
Et,O afforded some desired product as a yellow solid. Additional product was obtained by
silica gel flash chromatography of the mother liquor using 1:1 EtOAc:Hex. The two
purifications provided ethyl 7-methyl-2-methylthio-4-oxo-1-phenylhydropyridino[2,3-
b]pyridine-3-carboxylate (2.87 g, 56%) as a yellow solid: LCMS RT: 2.85 min, MH":
355.0.
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in CH2C12 (3 nL). After 16 h, an additional equival ent of 4-fluorophenyl
i socyanate (45.0 ng) was added, and the reaction stirred for an additional
16 h. Thewpsamriloh was concentrated in vacuo and the resiPdOaISN2303dé ssol ved
in Et OAc. The solution was washed with 1 N HC, dried over MgSO™4, and
concent A acua. Purification of the residue using reverse phase
prep- Hﬂé%&%fq’?%{r%ygd N- (7- chl or o- 5- net hyl - 4- oxo- | - phenyl - 1, 4-
di hydro-1, 8-napht hyri di n-2-yl)-N -(4-fl uorophenyl)-N phenylurea (2.2 ng,

0 . . 1 1 . — . .
L 0% ¢ QNPT mcthyoA- %01 Henyl 5 (oh ety laminoThyard:pyridifio f2, b pfilifitels-
2- ani | i @bdxyAMe0r 0- 3-i odo- 5- et hyl -1 - phenyl -1, 8- napht hyri di n-4(1H) -one O |
C NNN Hs 79 W 03/027113 PCT/ US02/ 30376 K2C03 (210 ng, 1.52 nmol)
and 12 (390 ng, 1.52 nmol,) were added to a sol ution
2-anilino-7-chloro-5-nethyl -I-phenylo 1, 8- napht hyri di n-4(1H) - one (500 ng,
1.38 mnol) in DW (10 nL). Them ¥ture was stirred for 30 mn and then
poured into an aqueous sol uti f{q sat ur@fited Na2S208 (10 nl). The aqueous
solution was extracted with E N Nc ed organic extracts were
dried over MgSO4, and concentrated ijn vgcup./Silica gel flash
chromat ography of the residue usingZ2a31 to 1:1 Hex: Et OAc afforded
2-ani lino-7- chl oro-3-iodo-5-net hyphenyl -1, 8-napht hyri di n-4(1H)-one
(380 ng, 56%: LCMS RT: 3.45 min, N+ 488.2, Rf = 0.5 (2:1 Hex: Et CAc).
I nt er nedi ate AM

(1 one G Pogiion R R A CHE B PL B toro SRR T € 14
3 30 SRS OO SR B A om0
in dioxane (2 mL) was heated at reflux for 48 h. The reaction was cooled to room
temperature and concentrated in vacuo. Silica gel flash chromatography of the residue
using 3:1 Hex:EtOAc to 100% EtOAc gave ethyl 7-methyl-4-oxo-1-phenyl-2-
(phenylamino)hydropyridino[2,3-b]pyridine-3-carboxylate (39 mg, 49%) as a white solid:
LCMS RT: 2.30 min, MH" 400.0. This transformation can be accomplished by using the
combination of other aprotic solvents such as DMF and THF with other bases such as

NaH.
Intermediate X:

Ethyl 2-[(4-chlorophenyl)amino]-7-methyl-4-oxo-1-phenyl-hydropyridino-[2,3-

0o O
M %
g
N° N N@-CI
<l

b]pyridine-3-carboxylate
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prepared by mxing 2,2,6,6-Tetramethyl piperidine and n-BuLi at 0 C for 30
mn.). The mxture was then allowed to warmto O C for 2 h. The reaction
m xture vwa® osooiiedl to -30 C and propi onal dehyde (159 ng, PRTABOBGBIY was
added. The reaction was stirred at -30 C for 2 h before it was sIowa

quenched with saturated aqueous NHACI . The m xture was extracted wth
Et OAc and trIéHM%fﬁﬁMalymlumwﬁlrebl, M%mm@o‘msaﬂ@edc@r&@m%( &%1°Ch

e ory sgﬁglrﬂrnﬁ%n%uglomaml 1 £%0Y0 860 L68198h FHAD. A kPRt RAEARNY 4 O°

chl oro- s@iﬁtldﬂobp'eﬁry( I7- meﬂfymyraempmhlb ﬂoyﬂﬁﬁ-@hbnylhy?drwhﬁﬁt}{m%b]pyﬂchﬁw- one
(120 nmg, 97% as a white solid: LCMS RT 424.2. O her

el ect r optbdetats (JOR ms, 038 gnmi)d:@ "HH‘57 (Qéou%h“taé aé@%éfﬁultt% inrimsediaie) Wo

03/ 027113 PCT/ 02/ 3037

2-ani || MBS T QHToTE, B SRR PaTIs Iy TIgmEd Lo o8 mperatvfg
6 A sol sﬂﬂeﬁrfopil h and quenched with saturated aqueous NH4Cl. The aqueous solut1on was
2-ani |l i no-7-chl oro- 5- nethyl-l- phenyl - 1, 8- napht hyri di n- %ﬁﬁ%h %P%—(O

0. 263 newstapted Ttk EieOd Xan%@}he %ﬂ%bl&@b/@qgam@: euXHa%f B&Ee Washed 3ih Walgr (2.5
m) V\’abeIH,] %&P%\%%{ agna &F:Héntlfa?éd Avecth, $Hifa g‘éﬁﬂ&éhoéhr&hétb ‘frhyll’%ﬁ

filter rou te using EtOH and Bt OAc to rinse
conbi neﬂhefreduﬂueatsﬁg Wetr BtQronHexntgaed effiyl Rm(%dﬂompharyil)apmno]ﬂ-mtm #tpxBt ot age

silica chr omato sin 1

2-anil i ?TBLQD%@ r‘;ﬂ?‘g%ﬁ Dyt n%%ﬁﬁ’i%ﬂi?ﬁiaﬁ’r&bzé f‘ilﬁa?%%/gff 82 Bt a5 a
pal e ygtj\@q@oiggjmulr%ﬂﬂgoz 26 mn, M+ 328.4, Rf= 0.1 (1:1 EtQAc: Hex),
Exanpl e 2: 5-Methyl - 7- nor phol | n- 4-yl 0 - phenyl - 2- phenyl am no- 1

H[1, 81-naphthyridin-4one O 0'-'J NNNN®6 HA mxture of

7-chl or M@ﬁ‘y\b | - phenyl - 2- phenyl am no-1H-[ 1, 8] napht hyri din-4- one (68.3
ny, and norpholine (0.05 inL, 0.48 nnnl) in dioxane (3 nmL) was
heat ed to 80 Cfor 2 d. The reaction was cool ed, concentrated in vacuo,

di | ut edS-‘ﬂ.rtoﬂm-éﬁﬁi ?@nﬁﬁiﬁﬁﬁbﬁﬂc%ﬂh Et OAc (3X) The conbi ned organic

extracts were

0

Br- | OH

=
SN oH

A solution of NaOBr was prepared by adding Br, (11.4 g, 3.66 mL, 71.3 mmol) to
a cooled (0 °C) and stirred solution of NaOH (7.8 g, 196 mmol) in water (90 mL). This
solution was warmed to room temperature and was then added to a solution of
commercially available (Aldrich) 2-hydroxy-6-methylpyridine-3-carboxylic acid (10.0 g,
65.1 mmol) and NaOH (7.8 g, 196 mmol) in water (30 mL). After stirring for 5 min, the
mixture was cooled to 0 °C and carefully acidified with conc. HCl. The precipitate was
filtered and dried over MgSO, to afford 5-bromo-2-hydroxy-6-methylnicotinc acid (15.0
g, 99%): 'H NMR (DMSO-dg) 8.25 (s, 1H), 2.41 (s, 3H); MH" 232.0. Elemental analysis
calculated for C;H¢BrNOs: C, 36.23; H, 2.61; N, 6.04; Br, 34.44; Found: C, 36.07; H,
2.44; N, 5.91; Br, 34.43.
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brine, dried over Na2SO4, and concentrated in vacuo to give

5-net hyl - 7- nor phol i n-4-yl -1- 81 WO 03/027113 PCT/ US02/ 30376

phenyl - 2-wbeapbam no- |1 H [ 1, 8] napht hyri di n-4-one (67 ng, 92¥WI/&82/$BI7é ow
solid: LCM5S RT: 2.33 min, M#: 413.4, Rf= 0.49 (EtOAc). Exanple 3

5-Met hyl - | - noIH—[l 8] naphthyridin-4-one O N NN
NHH )ikte%m%n )ﬂtﬁ Oa?'lr;t Hﬂﬁ)ﬁtg rret hyl -1 - phenyl - 2- phenyl am no-| H |

1, 8] naphthyridln 4- one (15.1 ny, 0.042 mmol ), aniline (2 drops), Pd(OAc)?2
(0. 27 0 19.5 ng, 0.06 mml), and BINAP (1.68 nyg,

0. 003 F%%‘Id)‘c ?{0 e{%ﬂgl H%“cv%c%éheat ed at reflux for 16 h. The reaction
was quenched with water and extracted with Et OAc (3X). The conbi ned

organi c extracts were washed brine, o rldad over Na2SO4, and concentrated in
vacuo to give 5-nethyl-I-phenyl-2, 7 phenyl am no- 1H [

1, 8] napht hyri di n-4-one (6.0 nmg, RT: 2.57 mn, MH: 419.5 Ri=
0.18 (EtOAc). Exanple 4:
2-anilino-1, 7-di phenyl -5-(triflu roNet
FO N N H A solution of
2-anilino-7-chloro-I-phenyl - 5(tr|fluororreth napht hyri dj (1H)-one
(10.0 ng, O. 124§oqu1ﬁgn) of pgmmesciglily ngyailablg24 n geancf Iﬁﬁer@/”r Fﬁ- - aci d

i) AR RS oas L R A PGSt e AR e Bl )

The ni xtiur ;il)asd MeeOEA 18 mlgfdasxhdated t@80FC Afrt4eh. "ﬁmahlxmret\msrm{ied
tenperature, the m xture was_di d wi r and extracted wi.th _EtOAc.
The or GaRESQ a‘yle$0wa%d tilesdd T\RPtSPrl“gW?%@ag’ﬂga‘@g‘ %cﬁglw aﬁ?é@&% Hed P %R eEnt r at ed
in ()%g 9 g -CQ,I-\I %ﬁ&n@@%ﬁ;@%lyﬁcﬁﬁgg& M%W@CM@S Rt er70%hinh 0. 1%

TFA to m n) provid
2-ani | i MbE 1206.2i phenyl

|)-1, 8-naphthyridin-4(1H)-one F F

Intermediate AA (Same as Intermediate BB):

3,3-dichloro-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one

c O <l
/\ 2
™

N7 >Cl

The compound was prepared according to the procedure described for Intermediate

BB below. LCMS RT: 3.13 min, MH": 284.6.
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(trifluoromethyl)-1, 8 naphthyridin-4(1H)-one (45.0 ng, 41%: LCMS RT: 3.76
mn, MH: 458.4. Exanple 5:

2- ani | i nowo-iBeeays - 5- met hyl -1 - phenyl - 1, 8- napht hyri di n- 4( 1 HCTarse2/3137€C ZNNNC
6 H To a solution of

2-ani |l i no-7-chl or o- 5- rreth -1 - phenyl -1, 8-napht hyri di n-4(1H)-one (100 ng,
0. 277 i teomediate ABHESoms ag @quiw(t@é 6¥) Cl2 (37.0 ny, 0.069 nmol). After
stirring for 5 mn, benzyl magnesi umchloride (2M, 1.45 nL, 2.90 mmol) was
added dropw se via syringe and the m xture was aIIovved to stir for 24 h.
The ni xB3rdianitipo-lg(2ehdivhdoret-G-methyl3Hayridingl) &xprapeneldond t h Et OAc. The
organi c | ayer was washed brine, dried over MgSO™, and concentrated in
vacuo. Purification by preparative HPLC (10% MeNC in water with 0.1% TFA
to 95% CH3CN in water, 10 nmi/mn, 10 mn) i ded 2-

ani |l i no-7- benzyl - 5- rret hyl -1 -pheny;ll- 1®8HN ridin-4(1H)-one (47.3 ny,
419 : LCVMS RT: 2.85 nmin, M 8 03/027113 PCT/ US02/ 30376
Exanpl e 6: Ethyl{
[ 7-ani | i no- 5- oxo- 8- phenyl - 4- (t i | Mor onet kyl ) - 5, 8- di hydro-1, 8- napht hyri di n-
2- yl]sulfanyl }acetate F F FO 15 WIN H NaH (60% di spersion in oil,
18.0 ng, 0.434 nmmol) was added to a cool®d-(0 C) and stirred solution of
et hyl mercaptoacetate (0.05 nm., 0.434 mmol) in DW. After 0.5 h,
2-anilino-7-chloro-I-phenyl-5-(trifluoromethyl)-1, 8-naphthyridin-4(1H)-one
(150.0 ny, Ph3S&ImpaRd)waseRAeEscaslin t9Qhé ﬁrochdLﬁe desegbed pRTitenedidive

m xture was allowed to warm to roomtenperature and was stirred for 24 h.
The r eaBC st WiabCHILREN3AOWNONMERE 398 And  extracted with Et OAc. The organic
| ayer was washed with brine, dried over MJSO4, and concentrated in vacuo.
Purification by preparative HPLC (10% CH3CN in water with 0.1%TFA to 95%
CH3CN i Higigediate AG:mi/ min, 10 nmin) provided ethyl {[7-anilino-5-

NH

(2Z)-3-anilino-1-(2,6-dichloro-5-fluoro-3-pyridinyl)-3-(isopropylamino)-2-propen

-1-one

O HN :

F | = NH

=
N /k
N Cl

3,3-dichloro-1-(2,6-dichloro-5-fluoro-3-pyridinyl)-2-propen-1-one (374.0 mg, 1.29
mmol) was dissolved in CH,Cl, (5 mL) and cooled to 10 °C. Aniline (120.0 mg, 1.29
mmol) and isopropylamine (76.5 mg, 1.29 mmol) were added dropwise as a mixture in 3

mL of 1,4-dioxane. TEA (0.897 mL, 6.45 mmol) was added and the reaction mixture was

Cl

warmed to room temperature and left to stir for 2 h. The dioxane was removed in vacuo
and the brown residue was partitioned between EtOAc and saturated aqueous NaHCO:s.
The aqueous layer was extracted with EtOAc. The combined organic extracts were
washed with brine, dried over MgSO, and concentrated in vacuo. Purification of the

residue using Biotage silica gel chromatography eluting with 6:1 to 7:3 Hex:EtOAc
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0x0- 8- phenyl -4-(trifluoronethyl)-5,8-di hydro-1, 8-napht hyridi n-2-yl]sul fanyl
}acetate (50 ng, 53%: LCVMS RT: 3.91 mn, MH: 500.2, Rf =0.24 (1:1

Et OAc: Hexyo oBoammpd e 7: { PCT/US02/30376

[ 7-ani | i no-5- oxo- 8- phenyl -4-(trifluoronethyl)-5,8-di hydro-1, 8-napht hyri di n-

2- yl] f.anyl } ti c achd b . kX BN ginvB-$ H027113
bor! UsodPiasy ) B 3(%%131?‘%3 &,6-ficlithg ?‘ﬁm‘%’? Dipyiing)- S iShprif AR D2 TS
et hyl {prépanldonadbmg, 10%) as an off-white solid: LCMS RT: 3.63 min, MH": 368.2.

0x0- 8- phenyl -4-(trifluoronethyl)-5, 8-di hydro-1, 8-napht hyri di n-2-yl]

sul fanyl} acetate (30.0 ng, 0.060 mmol) in aqueous EtOH (1O EtOH in 4nL
H20) . Tingermedibter&£DwWas allowed to stir for 4 h and was then concentrated in
vacuo. The reaction was acidified with INHCO and extracted with CH2Cl12.
The organic | ayer was drjed over SO4, apd. concentrated in vacuo.

Puri fi chNiBAPRSY) 2el3n(ariflyeropsty IPhsuy RImEMQIPICORRRE with 0.1% TFA to 95%
CH3CN in water, 10 nL/mn, 10 mn) provided {[7-anilino-5-o0xo0-8-

phenyl - 4-(trifluoromethyl)-5, 8-di hydro-1, 8- napht hyri di n-2-yl]sul fanyl}
acetic acid (19.0 ngy, 66%: LCVS RT: NPn, MH: 472.1 Exanple 8

2-ani |l i no- 1- phenyl - 7- (1- pi peri di nyl )a-)?@i/f | uor onet hyl ) -1, 8-napht hyri di n-4
(I1HH-one F F FOGN NN 6 HTg ayso I of

2-ani |l i no-7-chl oro-1-phenyl -54(t i fl uoronet hyl)-1, 8-naphthyridin- 4(1H)-one
(100.0 ng, 0.241 mol) in di oxahe

0.481 mml ). The m xture was |left _#

Y.5 nL) was added pi perdine (40.9 ny,
stir at 80 C overnight. The m xture
was cooled to roomtenperature, ed into INHCL (1 nL) and extracted
w th CH2Cl12. The organic extract aF,conbi ned, washed with saturated
aqueous NaHCO3, dried over Na2SO4, and concentrated in vacuo. The residue

was purifiedrby BLola08105¢ h GAsgiakiof VFRALAR #R0X10.0 g, 35.4 mmol) and 4-
nitrophenol (4.9 g, 35.4 mmol) in CH,Cl, (80 mL) was added a suspension of EDCI (6.8
g, 35.4 mmol) in CH,Cl, (20 mL). The reaction was stirred for 16 h, and then cooled to

room temperature. The solution was quenched with water (50 mL), and the aqueous layer
was extracted with CH,Cl,. The combined organic extracts were washed with water and

dried over Na,SO4. The solvent was removed in vacuo, and the residue was purified by

trituration with Hex:CH,Cl, to afford 4-Nitrophenyl 2-{[3-
(trifluoromethyl)phenyl]amino}nicotinate (4.5 g, 31%): LCMS RT: 4.03 min, MH":
404.1.

Intermediate AE:

Ethyl 2-cyano-3-0x0-3-(2-{[3-(trifluoromethyl) phenyl]amino}-3-

pyridinyl)propanoate
O O
) Lo
NOSNH N
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(1:1 Et OAc: Hex) to provide

2-ani li no-1-phenyl -7-(1-piperidinyl)-5-(trifluoronethyl)-1, 8-

napht hyr iwore3At7ih - one (89.5 ny, 80% as a pal e yell ow solpCaiUshiBMBIRT: 2. 76
mn, M+ 465. 5 85 WD 03/027113 PCT/ US02/ 30376 Example 9:

_21aglh laln SIO 7- 2 gdégg%%f%l;f ﬁldiictgﬂy ng%:ﬂh hng 1) in tz)lu H51e 820 mL) was added L o N

~O N Nd \ﬁlsé'ieﬂi@ll‘lc{zﬁ{b%ﬁhtsqsﬂsg,m 7 Rghdd, 3 mD) 5The lsimiy)wwammad(fed Itlo a

OO0 b o e LSS U 5 S ore

2-ani | ipo- adzf-é@l it Haa&fb‘ﬁrﬁ{ é%rérg (s shil-@ rfoT?thhé(Ad fibn &,Iueﬁaﬁaa Wit Whidr ‘éﬁdH) one

(178 ny, as a solid in a single portion and the
m xt ur enIWRCHYEA (ﬂﬂ) mU)) wJaB@dcted and the ldyersévaelerpamkﬁNHedg The argame tayepwesat ur e

t he mxture vva quen sat ted us , NHACl and extracte W|th
Etonc. SHECbH R nicieg S oo THh SCREEnt ek SEmB 0, 7 g o8
concent i HES-G:1 HERFOW3 I n
cor W*?E%def’}%% D g sty o

in water, /mn, 10 mng provi ded
2- ani | i afford - [2 3 2- oxBthyl pyr rbbymr@fogwﬁﬂaxyi]—(mfbhmmthﬂ)mmyl 4P btet hyl ) - 1

il'ﬁi-snapé]yﬁ‘ﬁ y:l)PI i 4&%%@1%%?%\0@@4&%%%4@ Bvll_um ng S efoar;r gtl I(\:/i_zol \S/ggtg

such as DMSO, THE and di oxane with tenperatures appropriate for these

solvents, Commercially available al koxides can also be used in the absence
of basentogge e()‘5}];'027113 PCT/ US02/ 30376 Exanple 10: 2-anilin
0- 5- (hydroxynet hyl ) - 1- phenyl -1, 8-naphthyridin-4 (1 H-one HOOI I ~ NN
N 2-Amino-1-[3-(trifluoromethyl)phenyl]-1,8-naphthyridin-4(1H)-one
O
X
] ]
N~ N” “NH,
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6 HA solution of LDA (38.2 mvol, freshly prepared from n-BuLi and

dii sopropylamne) in THE (53 nL) was added to a cooled (-78 C and stirred
suspensiGNO(BMZaianiIino-5-nethy|-I-phenyl-1,8-naphthyridTETAﬁmmeome (2.50
g, 7.64 mol) in THE (100 nL) The resulting m xture was stirred for 1 h,
and then 0X gas wg ;Qﬂp t gQﬁﬁ t he
bott om of t%%ﬁ eacti onSc esse d%g'lsh(ez ﬁ@%ﬁ%ﬁ%&o&éﬂhﬁ)ﬁ%ﬁ%%ﬁl&gr ni g#%lﬂ&l{sl)\n th
cont i nqﬁdpdmubﬂal (Lrigg,of.3 auyole wanhtdiedtool2 0T i agittorer dooont.dipeamily) end The

reactlo uenc ter, and 1M HC t hen extracted with
Crocio. dad aagfg%ﬂqlg <§ W\é\@ep%\ég’ dPheacsA MR d@%ale?g%%%’% PRI vacuo
to affor{d g, BEENGT S %d{@iﬁncﬁf AL %%naﬁt arhe etlxfuk® a5l &Macled Wigh ai n
2-ani | i no-5- th r oxymet phenyl -1, 8 naphthgrldln 4(1H) -one (1.38 g,

53% LONECIRT3X). 0Thsi @mbmad OfganchsiXtraQtS: wWere washal svithHsaumiade eyeouEx anpl e

h I d
io 1 1RRIeORtie R gntee R e ovgr Mot pstah i Haktifonbsr
2- ani | i Redge GaY ﬁﬁ*ﬁé’d@&r IBYelp. )HﬁL@WM-?&eI@mem s linghi, 156 6140 manED( B8O g,
0.52 inmol), N, N-diisop rog}methlalnlne( and. SOC12

(o 12 A% QHENnimoWptern 2CHRD21o 7ferd) Zmlr@rl 13+ étaﬂaﬁromf&ml% eepd-aSar e for

soI i d&%%ﬁtglgngnlﬁ(ll oneggé(zll%% OWQW?.%.bé‘m‘{&%Hﬂ%@ifOrd a browni sh

1- phenyl 1 8 naphthyrldln 4(1H)-one was used without further purification:
LCVS RT. ; Fi&  MH: 362.3. DMF (1 nL) was added to a stirred suspension
of crud%leﬁmg i 8'2 5-(chl oronet hyl)-1- phenyl -1, 8-napht hyri di n-4(1H)-one
(15.0 ng, 0.041 rrm)l) N, N-di i sopropyl ethylamne (0.036 ni, 0.21 mmol),

d pi 0.21 1 Th | uti
R LR TR R
vacuo. Reverse phase preparative HPLC (0.1 @6TFA in CH3CN and water) of the
resi due gave

2-anilino-I1-phenyl-5-(1-pipe I t hyl ) - 1, 8- napht hyri di n-4(1H)-one (8.0
) 48WY
Cl N° N N
@ H
(2Z)-3-Anilino-1-(2,6-dichloro-5-fluoro-3-pyridinyl)-3-(isopropylamino)-2-

propen-1-one (40.0 mg, 0.109 mmol) was dissolved in 4 mL of DMF. NaH (8.70 mg,

0.217 mmol, 60% dispersion in oil) was added and the reaction was heated to 85 °C under

argon for 2 h. The reaction mixture was cooled to room temperature and diluted with
water and the aqueous layer was extracted with EtOAc. The combined organic extracts
were washed with brine, dried over MgSO, and concentrated in vacuo. Purification of the
residue using Biotage silica gel chromatography eluting with 100% EtOAc to 95:5
EtOAc:MeOH provided 7-chloro-6-fluoro-2-(isopropylamino)-1-phenyl-1,8-naphthyridin-
4(1H)-one (21 mg, 64%) as a white solid: LCMS RT: 2.57 min, MH': 332.2.
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37% as the TFA salt: LCMS RT: 0.71 mn, MH: 412.2. Exanple 12:

5- Met hyl -1 - phenyl - 2- phenyl am no- 7- pi perazin-1-yl-1H[1, 8]

napht hyriworeg2ame O N NNNNHO S\ 6 A mxture of PCT/US02/30376

5- et hyl - I - phenyl - 2- phenyl am no- 7- pi per azi n- 1-yl -

[1 8] n 4-one (22.6 ng, 0.055 mmol) and MsC1 (0.083 mmol, 0.006
in 818%@58(%[8 m.) was stirred at roomtenperature overnight at which

t| rre t he soI vent was renoved in vacuo. The resulting residue was puri fied

by prep; qu rret hyl -

-pheny 8%9%5%%5’4%‘?? ﬁ‘é(ﬁffh i(;li g%%‘ﬁgﬁ(@m (Xb) LCVB RT

2.36 m n M—|+ 490.3. 88 WO 03/ 027113 PCT/ US02/ 30376 Exarrpl e 13:

5- et hyl iy - phenyl - 2- phenyl am no- 7- (4borop| onyl - pi perazin-1-yl)-1H [1, 8]

napht hyridin-4-one O N NNH=ND6JA mxture of 5-nmethyl- |

- phenyl - 2- phenyl ani no- 7- pi pera{:' 1 @ , 8] napht hyri di n-4-one (21.0
(

nmg, 0.052 mmol ), propionic acid!{O, 04l L D55 mmol ), EDC (11.9 ny,
0.062 nmol), DVAP (7.6 ng, 0.962 Nnoly, Mnd~“NMM (0.006 nl, 0.062) in
CH2C12 (0.8 mL) was stirred at room np'érature overni ght. The reaction was
diluted with water and extracted w 2C12. The conbi ned organi c extracts
were washed with 0.5 N HO and bri and concentrated in vacuo. The
residue was purified by prep-TLC eluting with 100% Et OAc to give

5-met hyl - | - phenyl - 2- phenyl am no- 7- (4-

pr opi ony! - pi Aaphstion-df- KTYP1fefily Sfepapt 4yt PQifron traendtigyipipeniding 1237.2 LCVB
RT: 2.29

2-ani | |1ﬁ&-]56£ M_Yg}ﬁgﬁ&gggérm”g W%W-B}Lg(lﬁgbh ﬁ%mnao . IH(T -one

(5 mL) was added to a cooled (-40 °C) and stirred solution of 2-anilino-7-chloro-6-fluoro-
1-phenyl-1,8-naphthyridin-4(1H)-one (200 mg, 0.54 mmol) in THF (10 mL). The reaction
mixture was warmed to 0 °C, for 1 h and then re-cooled to -40 °C. Mel (766 mg, 5.35
mmol) was added and the reaction mixture was allowed to warm to room temperature and
was stirred overnight. The reaction was quenched carefully with water (50 mL) and then
extracted with EtOAc. The combined organic extracts were washed with brine, dried over
NaySO0s, and concentrated in vacuo. Silica gel flash chromatography of the residue using
1:1 EtOAc:Hex afforded 2-anilino-7-chloro-6-fluoro-5-methyl-1-phenyl-1,8-naphthyridin-
4(1H)-one (184 mg, 88%) as a white solid: LCMS RT: 2.74 min, MH": 380.3. This

transformation can also be accomplished by using other amide bases such as LDA.
Intermediate Al:

2-anilino-7-chloro-6-fluoro-1-phenyl-5-(trifluoroacetyl)-1,8-naphthyridin-4(1H)-one
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Br OONNN H A solution of LTWMP [freshly prepared at 0 C from
tetranet hyl pi peridine (785.4 ng, 5.6 mmol), TMEDA (651 ng, 5.6 mml) and
n-BuLi (3wBoai271%3 6 Mol )] in THE (10 nlL) was added to aPcaalisez33760 C)
stirred solution of 2-anilino-6-fluoro-7-nethoxy-I- 89 WD 03/027113

PCT/ US02/ 3037 i 004 in THE
(20 n). Sy ?%‘éc‘fﬁwmmiﬁréaﬁ%%%fg aﬂ%d@@?@%ﬁ“ﬁ%ﬁ%@%‘ﬂgé %}E@g)r 1 h,
the m Xil0r@mods TO®DAC12NS 180 1 0 ramd]) bn@ nelbirig s tladhl (omowi B amFHEA57 g,

et RS TIARS e BTG ChSEbHIEeT of S0 BuPace BBORTh & Oac
The cowﬂgﬁ @%@ﬁhﬁlcﬁﬁq& evzgg@éﬂ? F%%gs}tgn&)b JRrTERECL 0 I8 ATIRYRhctidip 2 SO4,

and co I n” vacu Hr omat ogr aphy of the residue
usi ng viasGheredffborldedind then cooled to -78 °C. Methyl tnﬂuoroacetate (350 mg, 2.74

(101 mmaag 200e TdaEge B ror B s iopaaapengied Bzt °"®
Exanpl &ifip wafer '\%bhﬁﬁt)l Wﬁﬁﬁéﬁy {o AR h@fﬁﬁérﬁﬂﬁké‘%@)éﬁlh@&b‘d |v¢itH1Et(DKc3 bihe
pyri di n-4-one , H Et hyl ~ 7- met hyl - 4- oxo-

- phenylcomb(mkiengdtracrlen’madwu’ﬁmpvya&hdd mth[bzn@, 5]19@/ oVeli N@S@, wgh gwrgrteated (67 ny,
0.17 C t
was heng’{’) ﬁc"f _SL’g’ff%S(g%# Xlla%slcﬁoa éﬁragggl%ef'&ﬁ?}s?%g%&stl%era%ure cl'%e aqlrjggﬁsl o
sol ut i QAiINMAS7-WASREE-Mokd! 1 Bhe 3@ flledadeed)-1 S-iapthyvidin4(2 Noba OH €rid

extracted with EtOAc. The conbi ned organi ¢ extracts were washed w h

sat ur atmeg 5&8{0@@@511%5@@" soll: T VSR T -4 e MH 2yt Bissenigpegagrat

concent N1 PLOVY trophil ludi b
phenyl fgﬁf‘ %grenglcY %%&%aglyl?eid [ nocﬁg(11 gyth E’ghref (fller? 2% one 1?cu 1ng1ca§2%}1() LCVB
RT:  2.d26kidé and WHm&Bﬁl&ngkl acgfiteNO 03/ 027113 PCT/ US02/ 30376

Intermediate AJ:

7-chloro-5-methyl-2-[methyl(phenyl)amino]-1-phenyl-1,8-naphthyridin-4(1H)-one
0
jeale
a8
Cl N N II\I

Mel (0.10 mL, 228 mg, 1.6 mmol) was added to a stirred suspension of KoCO;
(23.5 mg, 0.17 mmol) and 2-anilino-7-chloro-5-methyl-1-phenyl-1,8-naphthyridin-4(1.H)-
one (50 mg, 0.14 mmol) in THF (3 mL). The suspension was heated to 40 °C and stirred
was overnight. The reaction was quenched with water (5.0 mL) and extracted with
EtOAc. The combined organic extracts were dried over Na;SO4 and concentrated in
vacuo. Recrystallization of the residue using EtOAc afforded 7-chloro-5-methyl-2-
[methyl(phenyl)amino]-1-phenyl-1,8-naphthyridin-4(1H)-one (18 mg, 35%): LCMS RT:
2.24 min, MH': 376.6, Rr=0.76 (4:1 Hex:EtOAc).
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Exanmpl e 16: 2-anilino-5-chloro-7-nethyl-I-phenyl -1, 8 napht hyridin-4(1H)-one
Cl O1.1 1) NNN H A mxture of

3, 3-di aniwpreab71(2, 4- di chl or o- 6- net hyl - 3- pyri di nyl ) - 2- pr opemAlSOnaB{d 00 ny,
0.25 mml) and t-BuOK (42 ng, 0.38 mmol) in anhydrous di oxane (4 nlL) was
heated to 80 C for 4 h. The solvent was renoved in vacuo and the residue
was dilstsmediate AKEt OAc. The sol ution was washed with water and brine,
dried over MgS™, and concentrated in vacuo. Silica gel flash

chr omat ogr aphy of the residue using 1:1 EtOAc: Hex gave

2- ani | i Ne(@5chbdvioei-methylet-nyd-14phehpnl,#-dih glreahSmaphthyiridia21¥)-No{é- (13  ny,

149 : L X in, MH: 362.6.

2-ani | i%§§£ﬁ?€‘?'§ﬂ9-ﬂ%@{1ﬁ'§ﬂa—| -phenyl -1, 6- napht hyri di n-4(1H)-one was al so
isolated (68 nmyg, 75%: LCVMS RT: 2.24 min, M#: 362.6. This transformation
can be acconplished by using the conbination of Fot her aprotic solvents
such as DMF and THE wi th ot her |pbasgs such . Exanple 17:

Et hyl 7-ani | i no- 3-fl uor o- 5- oxo- | -5, 8 dro-1, 8- napht hyri di ne
carboxylate O F NN OH N
2-ani |l i no-7-chl oro-6-fl uor @it- sgpht hyri di n-4(1H) - one (200 ng,
0.55 mmol ), DPPP (12 ng, 0.030 mMmmo Pd(OAc)2 (6.0 ng, 0.028 n nol), and
Cs2C38 (114 ng, 0.42 mmol) was d ; inal:1 mxture of EtOH (3 L) /
DMF (3 nmL). Aballoon filled wt attached to the flask and the
solution was stirred vigorously. The WO 03/ 027113 PCT/ US02/ 30376
solution was saturated with CO by evacuating the flask foll owed by back
filling the flask wth CO This was repeated 3 tines before heating the
sol ution to #Fl@rogticngt isdcyanae (450 nrg; 013§ ramol) ofastaddedstoay stitred setutionicdl had

b ed th ti | ed .t t t Th
S0l ut | oo P e R o ae vl bt (R 4Rds e o
I aygr vascaatl, eshy, Adter 26 hoMesddNdeaDdquidalentaIacRIdrosead] isdcyaane@45.0he
cruae

mg) was added, and the reaction stirred for an additional 16 h. The reaction was

concentrated in vacuo and the residue was dissolved in EtOAc. The solution was washed
with 1 N HCI, dried over MgSOs, and concentrated in vacuo. Purification of the residue
using reverse phase prep-HPLC afforded N-(7-chloro-5-methyl-4-oxo-1-phenyl-1,4-
dihydro-1,8-naphthyridin-2-y1)-N'-(4-fluorophenyl)-N-phenylurea (2.2 mg, 1.6%): LCMS
RT: 3.47 min, MH": 499.1, R;= 0.52 (1:1 EtOAc:Hex).

Intermediate AL:

2-anilino-7-chloro-3-iodo-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one
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solid was triturated with Et20, filtered and dried to give ethyl

7-ani | i no- 3-fl uor o-5- oxo- 8-

phenyl - 5, 8odBlydnd- 1, 8- napht hyri di ne- 2- car boxyl ate as a | ipgitusor/ansmé sol i d
(900 ng, 81 9%: LCMS RT: 2.63 mn, MH: 404.4 Exanple 18:

7-ani | i no- 3-fl uoro-5-o0xo- 8- phenyl -5, 8-di hydro- 1, 8- napht hyri di ne- 2- car boxam
de 0 F H2ZN NNN OH A suspension of ethyl

7-ani | i no- 3-fl uoro-5-oxo- 8- phenyl -5, 8-di hydro- 1, 8-

napht hyri di ne- 2- carboxyl ate (50 ng, 0.12 mmol), and NHACl , 0.19
rmDI) in cdﬁmbt(aat)mg,mlﬂzmmohm)ldaﬁwml(ﬂmmbkyvewdg tcra ufiet 16 h

r oo e ect.e fil tiaon shi wth
oD SRS el SabesiaoR S bR LI LB b LR
7-ani | '1HQ)1€1}=‘° '19%9 519é9n&m?é“€«5§' knéecﬁfdi“ JoygirPardd Breh pRUEdYintodA gqudoagr boxani
de as owso ng, 71%: RT: 1.93 mn, M+, 375.3. This

trasf OI’SDhItIOOHDf (sairmrated N@zsb@s élﬂ:m@l Télh@duw rsgluamwaﬂ@ma%%mthrﬁj%% h NH3.
Exanpl

7-anil | %H}Pé?%%a%cfxﬁ?%‘tvﬂﬁld@dé%r MeS04rand qongengrated fp vaquog SLCL: 1yri di
ne-2- GRY ﬂ@ﬁﬁéﬂrgﬁa 4phy Nf khe¥edidhie Ming D 1H0921 mxmgzmmela@umm&-ﬂaowes
7-anilino-4-neth groxo 8- phenyl -5, 8-di hydro-1,

8- naphtqh;crrp@rwéoé@aﬁbbi;nhpwlée&-aamksbvrrég 4L H)aon§380, mg, 56%): LCMS

N, O di a Y , 0.40 innol), HOBT (28 nmy,
0.21 m%%hpé%&%m &ﬁﬂ}oqéﬁé]nﬁ?(ﬁvgéydl ssolved in CH2C12 (3 nlL). To
this soI ution was added TEA (78 uL, 0.56 mmol). The reaction was stirred
for In and V\?S fﬂ-' uted with CH2C12, washed with 0.5N HO , saturated
NaHCQG3, EGH&‘B en‘% " The organic |ayer was collected, dried over Na2SO4, and
concentrated in vacuo. The solid obtained was triturated with Et20 and

g;:)eg : 3&1 Ve‘i@ﬂfﬁ?&?‘b"rf%{l[}y% %Iﬁmﬁy ﬁﬁf—@ﬂen _gbsilellﬁ?lggygg lIla4 uBﬁt yel | ow

solid (oik
OH,
F
), 0
ClI” N7 °N” °N
s}

A -40 °C solution of 2-anilino-7-chloro-6-fluoro-1-phenyl-1,8-naphthyridin-4(1H)-
one (100 mg, 0.274 mmol) in THF (10 mL) was treated with LTMP (1.10 mmol, freshly
prepared by mixing 2,2,6,6-Tetramethyl piperidine and n-BuLi at 0 °C for 30 min.). The
mixture was then allowed to warm to 0 °C for 2 h. The reaction mixture was cooled to -30
°C and propionaldehyde (159 mg, 2.74 mmol) was added. The reaction was stirred at -30
°C for 2 h before it was slowly quenched with saturated aqueous NH,4Cl. The mixture was
extracted with BEtOAc and the organic layer was dried over MgSOy4 and concentrated in
vacuo. The residue was purified by silica gel flash chromatography to afford 2-anilino-7-
chloro-6-fluoro-5-(1-hydroxypropyl)-1-phenyl-1,8-naphthyridin-4(1H)-one (120  mg,
97%) as a white solid: LCMS RT: 3.14 min, MH": 424.2. Other electrophiles such as

disulfide may be used to quench the anion.
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ng, 59%: LCMS RT: 2.28 mn, M+: 415.2. This transformation can al so be
acconpl i shed by coupling the appropriate amne with the corresponding acid
chl ori de.womsapphe 20: PCT/US02/30376
7-acetyl -2-anilino-5-nethyl-I-phenyl-1, 8 naphthyridin-4(1H-one O NNNO
H To a B%@ﬁ@?i on of 7-anilino-N-nethoxy-N, 4-di net hyl - 5- oxo- 8- phenyl -5, 8-

di hydro-1, 8- napht hyri di ne- 2- carboxam de (100 ng, 0.24 mmol) in THE (5 nl)

at 0 C was added MeMgBr (3Min Et20, 322 ulL, 0.97 nmol). The suspension

becane r ' t eTaNg eeded the solution lost its red
col or. %}a ggoisiﬁleM%lgg@ﬁ%?n%@gﬁ%gﬁlcgggﬁwﬁgh saturated NH4Cl, diluted

with Et OAc, and washed with brine. The organic |ayer was dried over Na2SO4
and concentrated in vacuo. The crudg residue was purified by a Biotage

silica gel chromatography using EtOAc to afford 7-acetyl-2-anilino-

5- et hyl -1 - phenyl - 1, 8- napht hyr iAdi |-4 H) -poneyas a light yellow solid (65
ng, 74%: LCMB RT: 2.63 mn, : 3% .4 3 WO 03/027113 PCT/ US02/ 30376
Exanpl e 21: N™ "N" "N

2-ani | i no-7- (but yl sul fonyl ) - 1-phe-'1t rif1uoromethyl)-1, 8-napht hyri di n- 4
ater

(1H-one FFFO 5NNH O6 To sol ution of nmontnorillonite K10 (107.5
ng) in CHC13 was added 13 uL of .

2-ani lino-7-(butylsul fanyl)-1-phenyl-5-(trifluoronethyl)-1,
8-naphthyridin-4(1 H- one (25 ng, 0.06 mmol) was then added fol | owed by
oxone (85.2 Agsolotida ofivBtanilinpkichlomazniashylwashealyl-bkewpbibysdinr4(@bB)-opa h at

g was OBl ey 03 A Sl o (65 o Ba L uhgre & ke 4 MON AR 00 "
\AHIZ)S( _ tE {1 ?&?fﬁ"?’g %g rggfre@l uhder ¥BGUatm)Jot B Gah. gBhe fehétidh ixtaewtas diltegidyhtesighg 3: 1

2- ani | i padyof{ Gelity nsing E6AY) apd ErgAerg rinse. (The sorplipedlinies)were goncentrated
in vacuo, and purified with Biotage silica gel chromatography using 1:1 EtOAc:Hex to
afford 2-anilino-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (84 mg, 98%) as a pale
yellow solid. LCMS RT: 2.26 min, MH": 328.4, Ry=0.1 (1:1 EtOAc:Hex),

Example 2:

5-Methyl-7-morpholin-4-yl-1-phenyl-2-phenylamino-1H-[1,8]-naphthyridin-4one
0]
=
jee) 12
N7 ONTONTON
~ O

A mixture of 7-chloro-5-methyl-1-phenyl-2-phenylamino-1H-[1,8naphthyridin-4-
one (68.3 mg, 0.189 mmol) and morpholine (0.05 mL, 0.48 mmol) in dioxane (3 mL) was
heated to 80 °C for 2 d. The reaction was cooled, concentrated in vacuo, diluted with
water and extracted with EtOAc (3X). The combined organic extracts were washed with

brine, dried over Na,SO,, and concentrated in vacuo to give 5-methyl-7-morpholin-4-yl-1-

81



napht hyri di n-4(1H)-one as a yellow oil (13.8 ng, 46%: LCMS RT: 3.14, M+
502. 2. Exanple 22:

N[ 7- ani I wp@3B21x®- 8- phenyl - 4- (trifl uoronet hyl) -5, 8- di hydPeTajs8z2/smpht hyri di
n-2- yl] nmethanesulfonamde F FFOO/ NNNOHG HTo a solution of

2-ani |l ipa- 4-¢ shiBNEY! g R i §1:-u0r /8 i 1H) - one
(100 nﬁ%@ﬁ?h%{rﬁ?# %%ﬁ?@&wdlm &{%Bé‘{%@é ﬁ§ agg%‘gﬁg%gdgcgﬁ% K2003
(76.5 myT: 2335514anV[B]I+)413T4)@ =t (BY0A0Rs stirred at 120 C for 24 h. The
reaction 94 WD 03/027113 PCT/ US02/ 30376 was then cooled to room
tenperature, quenched with water and extracted with Et20. The organic

| ayer s memglelsi ed over MgSO4, and concentrated in vacuo. The crude residue
was then passed through a plug of silica gel eluting with 1:1 Hex: EtQAc to
9:1 CH2C12: MeCH to afford

N- [ 7- arg-vidiRyIot-phen - iyphehyldrhinbl 109 0 8Riaphkhyrlif-4dode dr o- 1, 8- napht hyri di
n- 2-yl] metﬁ%negﬁl f%nam delLasya whi tlgws[omlai@, yr 4 ng, 49: LCMS RT. 2.45,

VH 475.2. Exanple 23:

7-ani | i no- 3-fl uor o- 5- oxo- 8- phenyl
yde O NNNH 6
2-anilino-6-fluoro-7-(hydr

-5,8-a hydro-1, 8-napht hyri di ne- 2- car bal deh

- pheny]| 8- napht hyri di n-4(1H) - one
(100 mg, 0.277 rnol) was di CHC13. Mn02 (311 ng, 3.05
mmol ) was added and the reacti was heatgd to 70 C under argon for 3 d.
The reaction mxture was filtered th h celite and concentrated in
vacuo. Purification by silica gel fla chromat ography eluting with 3:1 to
100: 0 Et CAc: Hex provided 7-anilino-3-flUoro-5-0xo-
8- phenyl - 5, 8- di hydro-1, 8- napht hyri di ne- 2- car bal dehyde (15 ng, 15% as a
white solid : . anpl : . 1
7- ani no- 2- anélmwg%t‘ roTSm %@meﬁﬁﬁ@ﬂ%'ﬁﬁﬁéiﬂ?@%@nmﬂ'4'

one (15.1 mg, 0.042 mmol), aniline (2 drops), Pd(OAc), (0.27 mg, 0.001 mmol), Cs,COs

(19.5 mg, 0.06 mmol), and BINAP (1.68 mg, 0.003 mmol) in THF (0.5 mL) was heated at

reflux for 16 h. The reaction was quenched with water and extracted with EtOAc (3X).

The combined organic extracts were washed brine, dried over Nay;SOy, and concentrated in
vacuo to give 5-methyl-1-phenyl-2,7-bis-phenylamino-1H-[1,8]naphthyridin-4-one (6.0
mg, 38%): LCMS RT: 2.57 min, MH": 419.5, Ry=0.18 (EtOAc).

Example 4:

2-anilino-1,7-diphenyl-5-(trifluoromethyl)-1,8-naphthyridin-4(1H)-one

A solution of 2-anilino-7-chloro-1-phenyl-5-(irifluoromethyl)-1,8-naphthyridin-
4(1H)-one (10.0 mg, 0.241 mmol), PhsP (6.00 mg, 0.024 mmol) and phenylboronic acid

(36.0 mg, 0.290 mmol) in DME was treated with 2M K,COs (0.482 mL, 0.964 mmol) and
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O ZNNNN HI~ 0 95 WO 03/027113 PCT/ US02/30376 Pd/C (30 ng, 1.75
nmmol, 109 was added to a 25 nL round bottom flask and was bl anketed with
argon. 7-welpbAam no) - 2- ani | i no- 5- net hyl -1 - phenyl - 1, 8- napRCArsSOn30376

4( 1H) - one (150 ng, 0.392 rnol) was dissolved in EtOH (2 nL) and was added
to the I nﬁ%p? e 217 1M 3 The
reacti orﬁ%s a% e\ciﬁéjtd;%g 5 ﬁllédrfn at vm\?%éhg?aﬁ%egflgeﬂv%sfogo% 23@ g}room
t enper ajoulirg tdirboie tbmpietaturE} %cmaxlﬁre fuiab tdelueed withowggar eefl iexgract®hewith | trat e

Gol chriha ShE SEECRAT Y WD TOBoREECALe] §Te e Ge end Spfarpt gt |1 o
ani | i n%a@u&?&iﬂcaﬁm?%?_@i@gaﬁaﬁ%e nanht @W% ‘UI—T&‘C‘N %M@PQW{}Q@ZWT'DFA‘%O@SWS a

yel | ow sol

anpl e
2- anl | |(Eid3-cm(ny1drm§mett@| )ntS/mm,t h)er |mp1)er13rbv1ﬂe<3 ﬂa@hhﬁtgnlﬂddlnhw(}’lﬂsl) one O

7 anl I |(}'Fbt{1?r?mg%1'9'\b 158 BQ%’W%%% E‘}i@ ‘Tlt @ }/I LCMS RT: 3.76 min,

napht hyydi e 2- car boxyl ate (100.0 ng, 0.25 rrm)l) in THE (2.5 nL) was added
LAH (0.750 nmol, 1Min THF) dropwi se over 10 min. After 5 mn. the
reaction was slowy quenched with EtOAc (10 ni), was left to stir for 15
m n andgugg,ieencentrated in vacuo. The resiude was taken up in CH2Cl2 (10
m.) and IN'HCL (5 nlL) and was left to stir for 30 mn. The |layers were
separated and the aqueous | ayer was extracted with CH2Cl12. The conbi ned
orgam 2 1 SO4, and concentrat ed
in vac 320%%?%2%%% M@ﬁ?ﬁﬂ %e%?logfg ﬂ!l?htwﬁ(ﬁg -RYBS-olB

2-ani |l i no-6-fluoro-7- (hydroxynet hyl ) -1-phenyl - 1, 8-napht hyridi n-4(1H)-one
(55.2 ng, 61% as a tan solid: LCM5RT.,02.01 mn, MH: 362.3. 96

To a solution of 2-anilino-7-chloro-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one
(100 mg, 0.277 mmol) in THF was added Ni(dppp)Cl, (37.0 mg, 0.069 mmol). After
stirring for 5 min, benzylmagnesium chloride (2M , 1.45 mL, 2.90 mmol) was added
dropwise via syringe and the mixture was allowed to stir for 24 h. The mixture was
quenched with 1 N HCI and extracted with EtOAc. The organic layer was washed brine,
dried over MgSQy, and concentrated in vacuo. Purification by preparative HPLC (10%
MeNC in water with 0.1% TFA to 95% CH3CN in water, 10 mL/min, 10 min) provided 2-
anilino-7-benzyl-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (47.3 mg, 41%): LCMS
RT: 2.85 min, MH": 418.3.
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WD 03/ 027113 PCT/ US02/ 30376 Exanple 26: 2-anilino-7-

[ (4- met hoxyphenoxy) nmet hyl ] - 5- net hyl - | - phenyl - 1, 8- napht hyridin-4(1H)- one O
o\ \ I NN osl02110H PCT/US02/30376

2-anil i no-6-fluoro-7-(hydroxynet hyl)-1-phenyl -1, 8-napht hyri di n-4(1B) - one
(62 ngy 0. 175 nmol ) was dissolved in CH2C12 (1.2 nmlL). 4-nmethoxyphenol (22
mg, 0. LYAPIRR1) was added fol l owed by Ph3P (91.8 ng, 0.35 mmi), and ADDP
(88.31 ng, 0.35 mmol). The reaction was left to stir overnight at room

t enper r nder 0 Xanes .o 5 r angl =t HON Was
1T or dataine R AE s pheRdnEdrihr SpbeBi s AT bR ERRL pOT ¢

r esi duﬁle]b'ﬁlifﬁ%rlﬁcﬁiawe silica gel chromatography eluting wwth 7:3 to 9:1

Et OAc: Hex provi ded

2-anilino-6-fluoro-7-[(4-nmet hoxyphenoxy) net hyl ] -1-phenyl -1, 8-

napht hyri di n-4(1 H) -one (30.0 ng, 37%F as a white solid: LCM5 RT 2.87 mn,
Mt 464. 2. Exanple 27: 7-ethoxy- b- 2-[ met hyl (phenyl) am no]

- 1- phenyl - 1, 8- napht hyri di n- 4( 1H) - one I \ -=-~"ONNN 97 WO 03/027113
PCT/ US02/ 30376 and Exanple 28: =

2-ani | i no-7-et hoxy-5-et hyl - 3 : napht hyri di n-4(1H)-one O
'~ -l ONNN'O 6 and Egﬁtr;%e 260 NN

7- et hoxy- 5- et hyl - 3- met hyl - 2- [ fRet hyl (ph ani noj
- 1- phenyl -1, 8- napht hyri di n- 4(1H)-one

NaH (60% dispersion in oil, 18.0 mg, 0.434 mmol) was added to a cooled (0 °C)
and stirred solution of ethyl mercaptoacetate (0.05 mL, 0.434 mmol) in DMF. After 0.5 h,
2-anilino-7-chloro-1-phenyl-5-(trifluoromethyl)-1,8-naphthyridin-4(1H)-one (150.0 mg,
0.361 mmol) was added as a solid in a single portion. The mixture was allowed to warm
to room temperature and was stirred for 24 h. The reaction was quenched with water and
extracted with BtOAc. The organic layer was washed with brine, dried over MgSOs, and
concentrated in vacuo. Purification by preparative HPLC (10% CH3;CN in water with
O;l% TFA to 95% CH3CN in water, 10 mL/min, 10 min) provided ethyl {[7-anilino-5-
0x0-8-phenyl-4-(trifluoromethyl)-5,8-dihydro-1,8-naphthyridin-2-yl] sulfanyl}acetate (50
mg, 53%): LCMS RT: 3.91 min, MH': 500.2, Ry= 0.24 (1:1 EtOAc:Hex).

Example 7:

{[7-anilino-5-0x0-8—phenyl—4-(triﬂuoromethyl)-S,8-dihydro-1,8-naphthyridin-2-
yl]sulfanyl}acetic acid



---'"ONNNG6 To a suspension of 2,2,6,6-tetranethyl pi peridine (153 ng,
0.18 n, 1.08 mmol) in THE (10 nL) at 0 C, was added n-BuLi via syringe
(1.6 M Owod3mr7113. 08 Mol ) and TMEDA. The reaction m xt eC&/usay3sré rr ed
for 1 h under argon. The reaction m xture was cooled to -60 C using an

acetone/dry 4 - aniy LNo- t - - e anilinas.

1, 8- napht hyrlﬁg(lsﬁb@%qa?gzgn%m@ %ﬁ%agcbeﬁztg?&%ﬁ@%ﬁh%éﬁ%gr}aa@{}w r?ge as a
sol ut i asko-8-phdyE-4¢@rifihgromdihel)rd, S-dilyeror 8-siphthysdinfbyl] 1 sulfabpl} wastaeded vi a
syringe and the reaction was allowed to warmtao ro&%e erature and
stirred3P&mgg0Q60 mmael) i aqusgus fifebud OmdoFiHE ih 4B QBT BAY Et OAC
(20 Mb)aiRRadfdes oARY iiaewRl R0 ntaNBled ASvacee PIRRIEAY IO &Chdtfbg NUSO!
and concentrated in vacuo. e residue was purified by silica ge | ash
chr omatwih dphH Ol shd gxfracked with @HO1Et The otdaxictlaysgiwes BigdrotuMsSQs and ol | ows:

Ex | 27: 35 , 32 9, . | 28: 11 10 99, | 9: 16 ,
0o Cocpbenista i pios Bisdaonon PyoR Rt HOLC 0958 CHEEATR: Suafe wit © ™
2-ani | i@@%ﬁrmwerglsﬂ/z m%g:giyin- %aﬁpqwhﬂg%lrpﬁr ﬁ@%’hb‘\hﬁdvﬁ’&é& 401102 0x88-N N 6 H

To 2-ani |1 no-7-chloro- uor o- I’- pheny -1,8-.nap thyridin-4(1H)-one (100 ny,
0.273 nplwhyl-ﬂﬁﬁtn‘ﬂﬂﬁrc(rﬁethﬂ)-S;ﬁa@hgﬂdédg-ﬂdﬁMMZ(ﬂBué@ﬂ}’lfﬁC@Oq agid| (1%0d

met hyl zin C j ( 0. +] 1.64 mmol ) and the reaction was heated
to 75 Cfngb&(yi%rﬁlh&uﬁﬁgm ii@%’e‘?’iﬁﬁv&%en cool ed to room tenperature and
poured into a solution of EDTA in water (2.5 g/20 nL) and extracted with
Et 20 The orlggni c layer was washed with brine and concentrated in vacuo.

The resttRPHW&s then taken up in MeOH and filtered. The filtrate was
concentrated in vacuo to give 2-anilino-6-fluoro-7-nethyl-I|-phenyl-1, 8-

e -atfont-phbay piperialiy)-St i iuor Shicey-1, &-nbpni i A1 Hy oRe *

(2E)-3-(7-anilino-2-nethyl -5-o0xo0-8-phenyl -5, 8-di hydr o- 1, 8- napht hyri di n- 3-

yl)-2-propenocate O O E
F—F O
Sewe
48
ON N7 N7 N
o

To a solution of 2-anilino-7-chloro-1-phenyl-5-(trifluoromethyl)-1,8-naphthyridin-
4(1H)-one (100.0 mg, 0.241 mmol) in dioxane (2.5 mL) was added piperdine (40.9 mg,
0.481 mmol). The mixture was left to stir at 80 °C overnight. The mixture was cooled to
room temperature, poured into IN HCI (1 mL) and extracted with CH,Cl,. The organic
extracts were combined, washed with saturated aqueous NaHCOs3, dried over Na,SOy, and
concentrated in vacuo. The residue was purified by Biotage silica gel chrmoatography
(1:1 EtOAc:Hex) to provide 2-anilino-1-phenyl-7-(1-piperidinyl)-5-(trifluoromethyl)-1,8-
naphthyridin-4(1H)-one (89.5 mg, 80%) as a pale yellow solid: LCMS RT: 2.76 min,
MH": 465.5.
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N NN H To a suspension of

2-ani | i no- 6- brono- 7- net hyl - I - phenyl - 1, 8- napht hyri din-4(1H)- one (41 ng, 0.1
nmol ) i n ®PB302713 nl.) were successively added Pd(QAc) 2 (0PTO/USY2/30306 003
mol ), Ph3P (5.2 ng, 0.02 nmmol), TEA (0.03 nL) and nethyl acrylate (17.2
ng, 0.2 mmol). The suspension was heated at 120 Cin a sealed tube for 64
h. TheExaspliife obtained after concentration in vacuo was washed with water
and extracted with EtOAc. The organic |ayer was dried over MgS&™4 and
concentrated in vacuo. Purification by prep- HPLC provided nethyl

(2E) - 32(ainmikb-l7+[ﬁ{(Z-Z)XUHt-ﬂimlreEdmyl)ei&o;&yn]eh*pheﬁylES—driﬁl}ldr@niﬂﬂl)'lg& WD 03/ 027113
PCT/ US02/ 30376 naf)ht hyri di n-3-yl)-2-propenocate (10.0 ng, 24%: LCVS RT:

2. 61 niAphthyr B)-ot¢ 0. 26 (1: 1 Et OAc: Hex). Exanple 32:

(2E)-3-(7-ani I i no- 2- net hyl - 5- oxo- 8- phenyl - 5, 8-di hydr o- 1, 8- napht hyri di n- 3-yl
)-2- propenoic acid OO HO/ \ | | /' NNN'O To a suspension of
2-anilino-6-[(E)-3-nethoxy-3-oxo-I|-pnopenyl]-7-nethyl-I-

phenyl - 1, 8- napht hyri di n- 4(1H) one {: 0.025 mml) in CH3CN (2.0 nL) was
added 1N NaCH (2.0 nL) uspe i st ed at roomtenperature for
18 h. The m xture was d@ E d mnt erl(lgtziﬁ and extracted with EtOAc.
The organic | ayer was NiIndNConcCentrated in vacuo to afford

(2E)-3-(7 an|I|n02rrethyI 50xo- H
8- phenyl - 5, 8- di hydr o- 1, 8- napht hyri di n- )-2-propenoic acid (6.2 ng, 63%:
LCVMS RT: 2.37 mn, MH: 398.3, Rfi= 0 Et OAc). Exanple 33:
3-(7-anilino-2-nethyl-5-o0xo0-8-phenyl -5, 8-di hydr o- 1, 8- napht hyri di n- 3-

yl ) propanoicacid OO HO\ | | \ | NNNH

NaH (60% dispersion, 20.0 mg, 0.514 mmol) was added to a cooled (0 °C) and
stirred solution of 1-(2-hydroxyethyl)-2-pyrrolidinone (0.06 mL, 0.514 mmol) in DMF.
After 0.5 h, 2-anilino-7-chloro-1-phenyl-5-(trifluoromethyl)-1,8-naphthyridin-4(1H)-one

(178 mg, 0.428 mmol) was added as a solid in a single portion and the mixture was heated

to 130 °C for 48 h. After cooling to room temperature the mixture was quenched with
saturated aqueous NH4Cl and extracted with EtOAc. The organic layer was washed with
brine, dried over MgSOy, and concentrated in vacuo. Purification by preparative HPLC
(10% CH;CN in water with 0.1% TFA to 95% CH;CN in water, 10 mL/min, 10 min)
provided  2-anilino-7-[2-(2-oxo-1-pyrrolidinyl)ethoxy]-1-phenyl-5 -(trifluvoromethyl)-1,8-
naphthyridin-4(1H)-one (0.047 g, 64%): LCMS RT: 2.40 min, MH": 509.2. This
transformation can be accomplished by using other aprotic solvents such as DMSO, THF
and dioxane with temperatures appropriate for these solvents. Commercially available

alkoxides can also be used in the absence of base.
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6 To a stirred suspension of
2-anilino-6-[(E)-3-hydroxy-3-oxo-I-propenyl]-7-

met hyl - 1-wbenayb7113 8- napht hyri di n-4(1H)-one (40.0 ng, 0. 10@®Crms0l/3a43m6 MeOH
(2.0 niL), was added Pd/C (5.3 ng, 10% wei ght on carbon) under an argon

at nosphere, followed by the addition of ammonia formate (19.0 ng, 0.30
mol ) iBxaspds Hyl e portion. The reaction 100 WD 03/027113 PCT/ US02/ 30376

m xture was heated at reflux for 2 h, cooled and filtered. The filtrate was
diluted with water (10 nL) and extracted with Et OAc. The organic | ayer was
dri ed QvaiilivgSGhydrakynethydpdiplengtilSmaphthyxiditk1Hpondue was washed with
water and dried in vacuo to afford 3-

(7-anilino-2-methyl -5-o0xo-8-phenyl -5, 8-di hydro-1,

8- napht hyri di n- 3-yl ) propanoi cH@id (34.5 ng, 86 %: LCVMB RT: 2.31 min, M
400.4, Rf= 0.61 (4:1 Et OAc: MeOH) anpl e 34:

2-ani li no-6, 7-di net hyl -1 - phenyl#T38< napht hydin-4(1H-one O N NNH
hyl yl)-1, 8-napht hyri di n-4(1H) - one
O CN AN N 6 A suspension of N™ "N" °N

Exanpl e 35: 2-anilino-7-ethyl -Ii(é me
2-ani | i no- 6-br ono- 7- net hyl - 1| - pheny‘:@'napht hyridin-4(1H one (203 ng, 0.5
Q7

nmml) in THE (10 nL) in an at nosphg of argon was cooled to -78 C. A
solution of n-BuLi in hexanes (1.0 1.6 mol, 1.6 M was added and the
suspension was stirred for 10 mn at O Cuntil it becane a clear solution.
Excessive Mel (0.2 nL, 3.2 mml) was added, and the reaction was stirred
for anot her AosmuﬁonThe LBect 3&12wammolquﬁmsiﬂpdpmpvafedsaﬁrmnatreauhquemijs

NH4CL(2.0 i) and 10 d t d with EtOA

The of gipRroRUgEInsas THF 34 roolr ety T gouish Eae T el shed Simfidhre
d f 50

resi u%fV@%uHH{]'S fh&fy bﬂpl?lé(di@‘l HBkdpnt }g/rﬁfrf @(1@13%11@@ ovrlf@ Bod nﬁhmmwm

phenyl - thyrl H) - oné .33 mn, M
342. 4, (RO me)O Be I(eﬁﬂtim;)mxture was st1rred for lh, and then oxygen gas ‘was bubbled,

R T e O
Rf = ka%nﬂ@tP%ﬁt@%ﬁﬂiﬁmﬁ@HbUﬁﬁg/o@%&?@en with slow warming to room temperature.
The reaction was quenched with water and 1M HCI (5 mL), and then extracted with
CH,Cl,. The organic phase was dried over Na,SO4 and concentrated in vacuo to afford an
orange solid which was recrystalized from EtOAc to obtain 2-anilino-5-(hydroxymethyl)-
1-phenyl-1,8-naphthyridin-4(1H)-one (1.38 g, 53%): LCMS RT: 2.01 min, MH': 344.3,
Rr=0.22 (95:5 CH,Cl,:MeOH).

Example 11:

2-anilino-1-phenyl-5-(1-piperazinylmethyl)-1,8-naphthyridin-4(1H)-one
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0.40 (EtOAc). O her electrophiles such as al dehydes, carbon di oxi de,
disulfides, trifluoroacetates acid chlorides and other al kyl halides can
al so be wwedsworigsiench the generated aryl |ithium ExanplP€TA502/30376

Et hyl 7-ani | i no- 4-chl or o- 3-f | uor o- 5- oxo- 8- phenyl -5, 8- di hydr o- 1, 8- napht hyri di

- 2- boxyl at e Cl s ¥ i ]
75ani 1 no- o ¥ iBhafeofsy il Do B PHERE S ARy AN 11D-one
napht hﬂéﬁ(ﬁin@g%& mn#ﬂ;»m,n\aﬂﬁso@@yqbﬂlmgmmqug gnléb,l ()L._S?4 nnmls I(ngud S%émqazl( )10 )
In an atnosphere of _argon cooled, to - . was
t hen aéPéITedl@ﬁmntqlﬂainsQ%ﬁghﬂ ’\g?rfwé‘ﬁ&tlfrﬁ%atsrﬁglﬁéﬁ’??gﬁhﬂggﬂ%l?'r E%%?S? §5@ hat 0
C and LRENGRAA! Gfbrl GermndfodCin 306d FEAMBHT W S0nIh2EMHAI FLr(3¢ 2%ilidd-S. Mol )

The reaction was stirred for another hour at O C before being quenched
with sdthlomnethydyleheasyNE8HEAtEhdidin-y(Hhdomvat evas( 10used ) vathguext fustbeed with

Et OAc. The organic | 18 s.dried oyer MgSO4 and concentrated in vacuo.
Purifi é’é‘!‘%ﬁﬁl%lf Itqghétsrq%& H‘Hbi\ﬁﬁepgéa_c provi ded Ethyl 7-
ani | i no- 4-chl or o- 3-f | uor o- 5- oxo- 8- phenyl -5, 8-di hydro- 1,

- i i -2 0A - . . .
aar D G B (e e tusisred Sispentton of Ghite ARG 5-(GaGfontean- 1
7-ani | ifpgad-cfl 1dih UPTI?)-hdNe 5.0 SRR @O¥ nEnOXONENAlissHbp AeBydidiydr o- 1, 8-
napht hﬁ?ﬁﬁnlé??%}g?%%égnﬂ}gye C?IN(O Nﬁlﬁ\)ﬁN H 102“\0 03/0 71%% P}C’:T/ Us02/ 30376
LDA wag0:9adenlby0. 20 dinmg), an@pipergnaGonng, @26 mmel) in 1.4glipganed2 mL). The

gi‘ | Z? E&g%ibgr@ag%e(a’?eg t0 50 QZ gveirrrlll%m, )coiolréd-¥(|)_| I1Ero 191‘ ?errq})‘e}raﬁ{‘e arkP cSticefirati® pensi on

ani |'i nqy3p8.| ReVRsSpls® pepriag iy HPE.CBedi Y 0inlCH; O pint kyaténliofi ehedesidudoxy| at e
(40.0 ng, 0.915 nrol) in anhydrous THE (10 mﬁ%t in_an at nnsgh re of argon
was cogdad 2eniling-iephenybA-(haipeserdedmethylr h8-napkipwidingi I Haens ¢ {3 e®& or 2 h

at 0 C a0 KROTERYRILERIS £Y: 671 min, ME": 412.2.

Example 12:

5-Methyl-1-phenyl-2-phenylamino-7-piperazin-1-yl-1H-[1,8|naphthyridin-4-one

feels
ot} Né”

N
S

A mixture of 5-methyl-1-phenyl-2-phenylamino-7-piperazin-1-yl-1H-
[1,8]naphthyridin-4-one (22.6 mg, 0.055 mmol) and MsCl (0.083 mmol, 0.006 mL) in
CH,Cl, (0.8 mL) was stirred at room temperature overnight at which time the solvent was
removed in vacuo. The resulting residue was purified by prep-TLC to give 7-(4-
methanesulfonyl-piperazin-1-yl)-5-methyl-1-phenyl-2-phenylamino-1H-
[1,8naphthyridin-4-one (3.4 mg, 6%): LCMS RT: 2.36 min, MH': 490.3.
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and treated with CC12FCC1F2 (94 ng, 0.5 innmol). The reaction was stirred
for another hour at 0 C before being quenched with saturated aqueous
NHACL( 2. Owolop/ozma3 wat er (10 nl). The aqueous sol uti on waPCEAISHAB3RE Wit h
Et OAc and the organic |ayer was dried over MgSO4 and concentrated in
vacuo. Purification of the residue by prep-HPLC provided
7- ani | i Pxao®plod dno- 4- chl or o- N, N-di i sopr opyl - 5- oxo- 8- phenyl -5, 8-di hydro-1, 8-
napht hyri di ne- 2- carboxam de (20 ng, 41%: LCVMS RT: 3.02 mn, M#: 493. 3,
Rf= 0.78 (EtOAc). Exanple 38:
2- [ ( 4- Nenieghylelplényd2iplodnylamidof 1-(4-prepionylatiperiayiph byt 1HA | 8- napht hyri di n- 4(
1H) - Oﬁrﬁg NNNHI1 / CLCF3 103 WO 03/027113 PCT/ US02/ 30376 A mi xture
of 2-ankl n?gl}téy’(‘?m"ﬁoﬂﬁronet hyl ) phenyl ] - 1, 8- napht hyri di n-4(1H) - one (50 ng,
0.16 nmml), CsCO3 (160 ing, 0.49 mmol) and 4-net hyl benzyl brom de (35 ng,
0.25 mmol) in THE (3 nL) was heated to 88 Cin a sealed tube for 16 h. The
reaction was cooled to roomtenperatyurejand quenched with water (3 nL).
The m xture was extracted with CH2 , afidixt{ he conbi ned organic
extracts were dried with Na2SO4 _and_cdhce tr in vacuo. The residue was
purified by prep-HPLC (YNC—Pack/bﬂ\b m;” 150 x 20 mm | .D.; first
run: 20-80% CH3CN i n wat e%(\%.l\lm/d.; secend Tun: 50- 90% MeCH in water, 20
mn.) to afford 2-[(4-Methyl benzyl)am n-[3-
(trifluoromethyl)phenyl]-1, 8%napht hyri do#4(1 H)-one (2.2 nmg, 3%: LCVB RT:
2.75 mn, MH: 410.2. The follow ng specific exanples are presented to
illustrate the invention related to Fornula (Il) as described herein, but
t hey shoul d Aot heixaeast ryed aS-nhéthyltli-pigenyh2-phemieniio-7-piperazinvbyt-iBa i n any
way. | nfl?é{]g‘aelgﬂtﬁ%%inl%ﬁtone 2(.’214.0 Crilllgc, h()l.(())SrZOmgloriS?&)po%liorRig géild %%02 %'f, O%SSOmI?l:)ll), N c
EDCI (11.9 mg, 0.062 mmol), DMAP (7.6 mg, 0.062 mmo]), and NMM (0.006 mL,

0.062) in CH,Cl, (0.8 mL) was stirred at room temperature overnight. The reaction was

diluted with water and extracted with CH,Cl,. The combined organic extracts were
washed with 0.5 N HCI and brine and concentrated in vacuo. The residue was purified by
prep-TLC eluting with 100% EtOAc to give 5-methyl-1-phenyl-2-phenylamino-7-(4-
propionyl-piperazin-1-yl)-1H-[ 1,8naphthyridin-4-one (9.0 mg, 37%): LCMS RT: 2.29
min, MH": 468.3.

Example 14:

2-anilino-5-bromo-6-fluoro-7-methoxy-1-phenyl-1,8-naphthyridin-4(1H)-one

Br O
No7SNT NN
@ H
A solution of LTMP [freshly prepared at 0 °C from tetramethylpiperidine (785.4
mg, 5.6 mmol), TMEDA (651‘mg, 5.6 mmol) and n-BuLi (3.5 mL, 5.6 mmol)] in THF (10

mL) was added to a cooled (-40 °C) stirred solution of 2-anilino-6-fluoro-7-methoxy-1-
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A solution of commercially available (Maybridge) ethyl 2,4-dichloro-6-

nmet hyl pyri di ne- 3-carboxylate (1.0 g, 4.3 mmpl) and NaCH (342 ng, 8.6 nmol)
in water wob3M2mi) and MeOH (1.5 nL) was heated to 80 C f @CTAISN2/30BMhe

m xture was acidified using 50% H2SO4 and then filtered. The solid

col l ected was,\ Wt ) a ' OtMEef). PGy or 0- 6-
et hyl ﬁ%??ﬁ?ﬁi%%@gg dgﬁﬁ?}lgpg‘g? ﬁ@‘@% Q%‘ Hg’é‘%}f% TEOHEt). P vl N VH
206. 2. thixhee WediiirgeBBo room temperature. After 1 h, the mixture was cooled to -30 °C
3,3-dichloro-1-(2, 4-dichl oro-6-nethyl -3-pyridinyl):-2-propen-|-one  C O C
3 G el puomomadSopehRs 6B 50sr b 4 iehor ek edicd: BAREE A FHRCSER ¢ aci d
(8.7 g, ! "5 ' it Be PAchi8n 3 Wirined tHGobBShbémeidThid Ur e was
heat ed (tsg:}%]% %‘a?%ﬁ&e& afyﬂélg(gﬁ%ggn@?; e?} Thvacuo to g?ve the acid chloride
as yel | extraoietl wifi&tOdid. Thescohttémediorgsmit ertthctswaiddGished withrbirine adrtedtayer

oL B ol e TS ) B bbbl s
80. 0 A Y ESorddF8dniiRo-3-DRnRREMRI0SIS RENENQOL -pREE) 1 ESHASHIRGIdM-#tIUne was

then left to warmto roomtenperature and stirred overnight. The reaction
m xt ur eonee($0pongs &elo) st olightysHed sobéd: BAYS RE: 2.48 mhin Ml 2ﬂ‘i’r&-§-ure was
extracted with CH2Cl2. The conbi ned organic | ayers were cooled to 0 C and
TEA (14.9 nL) was added. After 1 h of stirring, the organic |layer was
washed Exdnlpld @96 aqueous HC (100 nmL), water (200 nL), brine (100 ni), and
dried over Na2SO4. Solvents were renoved in vacuo and the residue was
purified by passing it through a pad of silica gel with 15% Et OAc i n Hex
as t he BMehyl-1-phpiiyl:2-(shedyBndinojiiydropyridifio2,3bhyralin-4-one
6- met hyl - 3- pyri di nyl ) - 2- propen-1-one (5.2 g, 46%: LCVS RT: 3.13 min, M
284.6. Alternatively, the acid chloride could be prepared by using oxalyl
chloride with a catalytic anpbunt of ODMF. | nternediate BC
3,3-dianilino-1-(2,4-dichl oro-6-pet - 3- pyridi nyl ) -2-propen-l1-one sl C 0O
HN A H I @

N° °N N

@ H
Ethyl 7-methyl-4-oxo-1-phenyl-2-(phenylamino)hydropyridino[2,3-b]pyridine-3-
carboxylate (67 mg, 0.17 mmol) was dissolved in a 2:1 HC1:AcOH solution (8.5 mL). The
reaction was heated to 120 °C for 5 h then cooled to room temperature. The aqueous
solution was washed with Et,O and then neutralized with 2 N NaOH and extracted with
EtOAc. The combined organic extracts were washed with saturated aqueous NaHCO; and
brine, dried over anhydrous Na,SO4, and concentrated in vacuo to provide 7-methyl-1-

phenyl-2-(phenylamino)hydropyridino[2,3-b]pyridin-4-one (40 mg, 72%): LCMS RT:
2.28 min, MH:328.4.
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N C A solution of 3,3-dichloro- 1

-(2, 4-di chl oro-6-net hyl -3-pyridinyl)-2-propen- 1 -one (5.2 g, 18.0 mmol)
in 1, 4-diwean®212b nL) was cooled to O C and aniline (5. 1PRI/USBH3B76 nmol )
and TEA (7.7 nL, 55.0 mmol) were added dropwi se. The reaction m xture was
stirred at O Cfor 1 h and at roomtenperature for 2 h. The solvents were
r enovedxample/Hcuo. The resi due was purified by passing it through a pad of
silica gel with EtOQAc: Hex (1:5) as the eluent to provide
3,3-dianilino-I-(2,4-dichloro-6-nethyl-3-pyridinyl)-2- propen-l-one (7.1 g,
999%) : 12CAMK1IRG-5-chl@®-Trnmethii-+phad-178-naphthydddsAdtas PCT/ US02/ 30376

I ntermedi ates BA1, 13131, BCl, BA2, 13132, BC2 can be prepared in the sane
manner shown above for BA, BB and BC starting with the appropriate known
starting nicotinic acid (Eur. JOIOr Chem 2001, 1371). Internedi ate BAL:
4, 6-dichloronicotinic acid d O | nt expedi ate BB 1:

3, 3-di chl or o- I-(46d|chloro3pyr|| yl) ropen-l-one d O-d /d
N I nt er medi at e BCL: N~ N
3,3-dianilino-I-(4,6-dichloro-3- pyrl%i nyl )-2-propen-1-one C O HN\ \ | H

0 b d N 106 WO 03/027113 PCT/ USO 376 Intennedi ate BAZ2:

A mixture of 3,3-dianilino-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-
one(100 mg, 0.25 mmol) and -BuOK (42 mg, 0.38 mmol) in anhydrous dioxane (4 mL)
was heated to 80 °C for 4 h. The solvent was removed in vacuo and the residue was
dissolved in EtOAc. The solution was washed with water and brine, dried over MgSOs,
and concentrated in vacuo. Silica gel flash chromatography of the residue using 1:1
EtOAc:Hex gave 2-anilino-5-chloro-7-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (13
mg, 14%): LCMS RT: 2.47 min, MH": 362.6. 2-anilino-5-chloro-7-methyl-1-phenyl-1,6-
naphthyridin-4(1H)-one was ‘also isolated (68 mg, 75%): LCMS RT: 2.24 min, MH":
362.6. This transformation can be accomplished by using the combination of other aprotic

solvents such as DMF and THF with other bases such as NaH.
Example 17:

Ethyl 7-anilino-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-naphthyridine carboxylate

2-anilino-7-chloro-6-fluoro-1-phenyl-1,8-naphthyridin-4(1H)-one (200 mg, 0.55
mmol), DPPP (12 mg, 0.030 mmol), Pd(OAc), (6.0 mg, 0.028 mmol), and Cs,COs (114
mg, 0.42 mmol) was dissolved in a 1:1 mixture of EtOH (3 mL) / DMF (3 mL). A balloon
filled with CO was attached to the flask and the solution was stirred vigorously. The
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4,5-dichloronicotinic acid G O d | O4 N Internedi ate BB2:
3,3-dichloro-I|-(4,5-dichl oro-3-pyridinyl )-2-propen-| -one Cl OC C d

| nt er rediwO®3BLA13 3, 3- di ani Hno-1 - (4, 5-di chl oro- 3- pyri di nylPCTASp2/8p3e0-1 - one
C 0O HNOC NH Exanple 39:

2ranil %ﬂlxtfon%soga&rztear%&yéo PRtk s RERNIN Wed by thek Hilidg @8%as O N N
3, 3- di awith G- This2wds thpedtbd B atirbestdfbyd hedtipy thedsohytion- - T 0P.e i fter dnle of 100 ny,
0.25 mmo] ), and {-BuCK, (42 ng,. 0.38 mmol) in anhydroys di oxane .(4 nl) was
heat ed F6HBOAES} e s mHSALIRITED RIS SUL NG T RS AR AR R due
was di sgpl ﬁ;g%gg "rift ionTes Bbidk! 9in wRSALARRCH ML APYAR e DThae,

dried ove %)4 concent rated 1 n vcaco. Silica ge

chr omat mgamp hzyyeo fwas h@llleensd (dreeduevar NS 04, drdi7conCeisnad i I@MPC'IT lwscmd@ 0376

Et OAc: Hex.

2-ani | |sr?$‘d5"’ %,SHPBW}G‘%WW?(P filtered ape daied to\giypeP TAniEopC ,hq)uo%)ﬁ%-om@-

149 : Lﬁl\éﬁyﬁé’ R-Rhyli Zomgln ;J}(H%Srnd%@zz-%%ogylét@' hd RO1ihE Mok A- sblide(dul nig phenyl
1, 6-na thr|d|n41-one6rrg, 7597 LCMS RT: 2.24 mn, M: . 3.
AIterna$F%kI@Chﬁ%REC&6$nnmﬂ%ﬁh 4¥wt d be achi eved by using ot her bases such
as NaH and other aprotic solvents such as THE and DMF. Exanples 40 and 41

can be prepared in the sane manner as that for Exanple 39 above. Exanple
40: Example 18:

7-anilino-3-fluoro-5-0xo0-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxamide

A suspension of ethyl 7-anilino-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-
naphthyridine-2-carboxylate (50 mg, 0.12 mmol), and NH,sCl (10 mg, 0.19 mmol) in
concentrated NH; (3 mL) and MeOH (8 drops) was stirred for 16 h at room temperature.
The solid was collected by filtration washing with water. Trituration with Et;O, provided
7-anilino-3-fluoro-5-0x0-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxamide as a
yellow solid (32 mg, 71%): LCMS RT: 1.93 min, MH": 375.3. This trasformation can
also be accomplished using EDCI/HOBT coupling with NH3.

Example 19:

7-anilino-N-methoxy-N,4-dimethyl-5-0xo0-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-
carboxamide




2-anilino-7-chloro-I-phenyl -1, 6-naphthyridin-4(1H-one OC NN H

Exanpl e 41: 2-anilino-8-chloro-I-phenyl-1,6-naphthyridin-4(1H-one O NN
C / H 19608 027113 PCT/ US02/ 30376 Exanpl e 42: PCT/US02/30376

2-ani |l i no-5-chl oro-7-nethyl -1-phenyl -1, 6-naphthyridin-4 (1 H-one O~ N
NH /1 To a solution of

2-ani li no-5-chloro-7-nethyl -1-phenyl -1, 6-napht hyridin-4(1H)-one (80 ng,
0.22 innol) 7-milfidE4-BéthylyS-ome-Seicay-NB-diydm-Clanaphthyrigine?-caaoxyiel ) at room

t t Af t ti ' f . ' . .
oy it G had eoth e i oSt YR Pn bRt ¥ BT U e
vas ngﬁﬁllaggHwBtTh(zwng,ﬂl ARSLIR D ErUednyi 0.7 EntdAy welh@s@ihadrh CHayer was

. a4
washed with brine, dried over "MySO4, and concentrated in vacuo.

Puri f i d3tmlon Toythissobrtios-yisagddepTEALT SuLy@5¢mum]).1Bhs reerBanvasstifRd dor wi t h

0.1% TEA t 0,95% in ro.'+ 1 /- 0.m j .
2 ani | i hB-28d 7 id%?%‘f”-ﬂ? Cﬁ%ﬁv |"Ya:|?},‘%f-)?{§16r?tr§nNny HGh %@%ﬁﬁ%ﬁgét’%i’dr?&n?m% :
LCVS RTthe drgindc RByds whdtolledttd; driedxa@iMasS@.3and concentrated in vacuo. The solid
2-ani | i no-5-(di net hyl am.‘no}a- 7-met hyl - | - phenyl - 1, 6- napht hyri dd'_n- 4g,llls—|) -one N
O ~| N qutpined was triturated with Et,O and dried to give 7-anilino-N-methoxy-N,4-dimethyl-5-
oxo-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxamide as a light yellow solid (34
mg, 59%): LCMS RT: 2.28 min, MH": 415.2. This transformation can also be

accomplished by coupling the appropriate amine with the corresponding acid chloride.

Example 20:

‘7—acetyl-2-anilino-S-methyl-l-phenyl-l,8-naphthyridin—4(1H)-0ne

To a suspension of 7-anilino-N-methoxy-N,4-dimethyl-5-0x0-8-phenyl-5,8-
dihydro-1,8-naphthyridine-2-carboxamide (100 mg, 0.24 mmol) in THF (5 mL) at 0 °C
was added MeMgBr (3M in Et,O, 322 uL, 0.97 mmol). The suspension became a red
solution. As the reaction proceeded the solution lost its red color. After 1 h the reaction
was quenched with saturated NH4Cl, diluted with EtOAc, and washed with brine. The
organic layer was dried over Na;SO4 and concentrated in vacuo. The crude residue was
purified by a Biotage silica gel chromatography using EtOAc to afford 7-acetyl-2-anilino-
5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one as a light yellow solid (65 mg, 74%):
LCMS RT: 2.63 min, MH": 370.4.
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A m xture of

2-ani li no-5-chl oro-7-nethyl -1-phenyl -1, 6-napht hyridin-4(1H)-one (80 ng,

0. 22 mmolwoang2didret hyl amine (3Min THF, 0.73 ni, 2.20 mmpCr/use2/sidoxane (3
m.) was heated to 80 C for 24 h. The reaction m xture was cool ed,
concentrated in vacuo, diluted with water and the resulting m xture was
extract Bgample B1'Et OAc. The conbi ned organic extracts were washed with
brine, dried over Na2SO4, and concentrated 109 WO 03/027113 PCT/ US02/ 30376
in vacuo to give

2- ani | i 2endinpdl-(nybylfanyrd yplenybkSi(titluorpmetiyyl)-1,8eapdthytidin-4({LH)-9peH) - one
(74 ng, 91%: LCVS RT: 1.86 min, MH: 371.3 Exanpl e 44:

Et hyl [ (2-ani | i no-7-met hyl - 4- oxo-| - phenyl - 1, 4- di hydr o- 1, 6- napht hyri di n- 5-
yl)sul fanyl] acetate OS O NN 6 HIA | uti on of

2-ani | i no-5-chl oro-7-net hyl -1 - phenyl napht hyri di n-4(1H)-one (200 ny,
0.55 mmmol ) in EtOH (10 nL) was add 2- pergapt oacetate (0.12 nL, 1.10
mol ) and TEA (0.23 ni, 1.?%9.\T actvvas heated at reflux for
24 h. The reaction m xtur S ¢pol ¥d, NonlentTated in vacuo, diluted with
wat er and extracted with EtQAc. Ohe cn@d organi c extracts were washed

with water, brine, and dried over Na2f Sol vents were renoved in vacuo
and the residue was purified by reverse~phase preparative HPLC (10% CH3CN
in water with 0.1% TFA to 95% CH3CN in water, 10 nL/mn, 10 mn) to

pr oxi ﬂe eg hyfo h(sl%iﬁfan émlmlztmmﬂmmtc z(K—1ox(qe7.5 m@h/()ﬁn@HCHLwés dildeddisoul. bf6-
napht hyri di n-5-yl )sul fanyl]acetate (120 ng, 49% . LCVS RT: 3,07 m.n, MH:
han o War G oRRT (B ol st - (e e sl 1,6 naphthyridin-4{TH)-

£/|( )253[‘:: gf}]é;f’zisgrggﬁlﬁga ggﬁgﬁﬁ%fsgh&gﬁ@’éd@&éwgd By dx8nd (S5 N AR O o) Fhe
reaction was allowed to stir for 24 h at room temperature. After 24 h the solution was
bright bluish-green in color and was filtered and washed with copious amounts of CHCl;.
The filtrate was then concentrated in vacuo. Silica gel flash chromatography using 3:1
Hex:FtOAc  provided  2-anilino-7-(butylsulfonyl)-1-phenyl-5-(trifluoromethyl)-1,8-

naphthyridin-4(1H)-one as a yellow oil (13.8 mg, 46%): LCMS RT: 3.14, MH" 502.2.
Example 22:

N-[7-anilino-5-0x0-8-phenyl-4-(trifluoromethyl)-5,8-dihydro-1,8-naphthyridin-2-

F
F
O = |
11
AN SN

FO
OH 5§©

yljmethanesulfonamide

To a solution of 2-anilino-7-chloro-1-phenyl-5-(trifluoromethyl)-1,8-naphthyridin-
4(1H)-one (100 mg, 0.241 mmol) in DMSO (5 mL) was added methyl sulfonamide and
K;CO; (76.5 mg, 0.554 mmol). The reaction was stirred at 120 °C for 24 h. The reaction
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6 H Aqueous NaOH (2N, 1 nL) was added to a stirred solution of
ethyl[(2-anilino-7- nethyl-4-oxo- 1 -phenyl- 1,4-dihydro-

1, 6- naphtWwors@emib- yl ) sul fanyl] acetate (100 ng, 0.23 mMmWPICI/US2/EBCGH (8 nl)
at roomtenperature. The m xture was allowed to stir for 4 h and was

concentrated I n.v i ] Lo g 1 I 1 and

ot acrih fieh (b WinpbaREL, AR il URERE bilkleahd B0 T

&?‘g ((::ﬁl Ntdrgdreclakérs \Wéﬁbl gried Bugri M’gsa&,igand cgry%en&med sevphas &hg capanretidueew#PL. C (10%
i i . 1% TFA % i 1 i 1 i

o dher wepsad i 2 v hlicuzeebime with 111 HebOAe fo o: T'eichaeBe™ ™

phenyl -1, Iy yydi-0- 1 6- Raphtdiyr Ldi_ArHx | & fii C i Ay, 60%) :
e, it AgSH MRt SRR A Rty oy BB SR0%L R kD

N- ( 2- ard-yijmethaneyeltftydmide axowihitp lselid/(4-4mg; 4ot SR B- hdp M Hy rd78i2n- 5-
yl)glycinate o NHO 1J 1] NNH 111 WO 03/027113 PCT/ US02/ 30376 To a
solution of 2-anilino-5-chloro-7-nethyl-I-phenyl-1, 6-naphthyridin-4(1H)-one
(80 nu,ERmple 2810l ) in EtOH (8 nL) was added gl ycine ethyl ester

hydrochl oride (46 ng, 0.44 mmol) and TEA (0.23 nilL, 1.65 mmol). The
reaction was heated at reflux for 3 d. The reaction m xture was cool ed,
concent7._ghifitl o i30GS ox 8L pli e 1-8j8t dihy@iosT S anghehyiridiat-2dcarbaldehydeOAc. The
conbi ned organic extracts were washed with water, brine, dried over Na2SO4
and concentrated in vacuo. The residue was purified by reverse-phase
preparative HPLC (10% CH3CN in waterowith 0.1% TFA to 95% CH3CN in water,
10 mb/mn, 10 mn) to providerethyl

N-(2-anilino-7-nmnethyl -4-oxo-1-ph ny| 4-d ro-1, 6-

napht hyri di n-5-yl ) gl yci nate P , N RT: 2.16 nmin, M#: 429.3.
Exampl e 47: H
2-[(2-anilino-7-nmethyl-4-o0xo-1-phen , 4-di hydr o- 1, 6- napht hyri di n-5-yl ) su

fanyl] -N cycl opropyl acet am de HN

2-anilino-6-fluoro-7-(hydroxymethyl)-1-phenyl-1,8-naphthyridin-4(1H)-one (100
mg, 0.277 mmol) was dissolved in 4.5 mL CHCl;. MnO; (311 mg, 3.05 mmol) was added
and the reaction was heated to 70 °C under argon for 3 d. The reaction mixture was
filtered through celite and concentrated in vacuo. Purification by silica gel flash
chromatography eluting with 3:1 to 100:0 EtOAc:Hex provided 7-anilino-3-fluoro-5-oxo-
8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carbaldehyde (15 mg, 15%) as a white solid:
LCMS RT: 2.18 min, MH": 360.2.

Example 24:

7-amino-2-anilino-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one

0]

T
L]
H,N~ °N” N
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ONN H To a mxture of [(2-anilino-7-nmethyl-4-o0xo0- 1 -phenyl -

,4 di hydro- 1,6 naphthyridin-5-yl)sulfanyl] acetic acid (20 ng, 0.05
nmol ), EDED ogAs71my, 0.10 mmol), HOBT (13 ny, 0.10 nmmol) &OA/US02/30376
cycl opropylam ne (0.004 nL, 0.06 mmol ) in CH2Cl12 (5 nlL) was added TEA

(0.02 m., O. S
t enperat ure I?Tﬁ @ﬁg bzgg}]fél%?ﬁle Rg(%%ﬁaggéﬁga %ﬁ‘ﬁh%dghéﬁ?ﬁ&%a%&’gﬁd ?/\V/gsshed
wi th O.5lbhiddd, wistat argah.ed aqmléylalmﬂﬁax-ﬂ@ﬁimobﬁ-maﬂnéﬂdpmuj Senzphthiad@i8s .

Sol t di th fied
Covers _eif(aﬁ%ge Wb inen 01302 RED WEDds oG FHOMAL SR ES 1490 S o506
CH3CN 1 p ﬁ(?]vvefdlgy {Heﬁ{EhF sulfShif bRl (6.94 PERY 0B Bmb{)2 The reaction was heated

ani | i no
- phenyl t01804°{?dfoh9di a-vithi6h tiagehit s cobled B-rpbinstemiparapitg.- dilutgdwish E@Mﬂb asét ani de

f:;é—?-/ Ungo @tﬁ]@ou%ﬁrﬂ éﬁwgi?ltrn%e Wasl\él(_)i-ricen%rSa‘c?ed in vaclulo2 Q %‘)’6/59(%16 was purified
2- anhi d“%%‘ld%e@ﬁce{ gHW&a@oér;ﬂl’p}%ﬁ Autifid HitHOT (08t MEAL-td, p@o‘ﬂd@ htamind-gi n- 4( 1H)

-one rifl uoroethanol (0.08 nL, 1.1 mmol ) was

added t anibines Srspeindi lophenyl-MB-hapbinridin-4dHpae (I ¥hmz 419 as siellﬁwqhdl n DVSO
(4 inL) d.t I;% e was heated at 60 C for 1 h. The m xture
was coo{‘gysto%%r%@ﬁﬂ ]élfna‘at’(#% and a solution of 2-anilino-5-

chl oro-7-nmet hyl -1 - phenyl -1, 6- napht hyri di n-4(1H)-one (200 ng, 0.55 mml) in
DVBO (251“{%11)’} \ggs added. The resulting mxture was stirred at 50 C for 16 h.

The rea xture was cooled, poured into ice water and extracted with
CH2C12. The organl c layer was washed with brine, dried over MpSO™4, and

Cor e 2 A BN iR LR Rt 11 ce oo

rrethyl-l-phenyl 5 (2,2, 2- trlfluoroethoxy) 1, 6- napht hyri di n-4(1H)-one (159

ng, 68%: LCVS RT: 2.65 mn 428 4. This transformation can be
acconpl i shed by using other aprot Ivent such as DMF, THE and di oxane
W th tenperatures approprlatefor /@

S
1

To a 0 °C suspension of ethyl 7-anilino-3-fluoro-5-0x0-8-phenyl-5,8-dihydro-1,8-
naphthyridine-2-carboxylate (100.0 mg, 0.25 mmol) in THF (2.5 mL) was added LAH
(0.750 mmol, 1M in THF) dropwise over 10 min. After 5 min. the reaction was slowly
quenched with EtOAc (10 mL), was left to stir for 15 min and was concentrated in vacuo.
The resiude was taken up in CH,Cl, (10 mL) and 1N HCI (5 mL) and was left to stir for
30 min. The layers were separated and the aqueous layer was extracted with CH,Clp. The
combined organic extracts were washed with brine, dried over MgSO,, and concentrated
in vacuo. Trituation with Et,O provided 2-anilino-6-fluoro-7-(hydroxymethyl)-1-phenyl-
1,8-naphthyridin-4(1H)-one (55.2 mg, 61%) as a tan solid: LCMS RT: 2.01 min, MH™:
362.3.
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t hese solvents. Commercially avail abl e al koxi des can al so be used in the
absence of base. Exanple 49:

2-ani | i nowd-oaeehyl - 4- oxo- | - phenyl - 1, 4- di hydr o- 1, 6- napht hyPcdiusez/303c@r boxyl i
c acid OCHO N NNO H/I 113 WO 03/027113 PCT/ US02/ 30376

2- Ani | i no-5-chl oro-7-net hyl -1 -phenyl -1, 6- napht hyri di n-4(1H)-one (1.0 g, 2.8
mol ), HeppldB4 ny, 0.15 mmol), Pd(0OAc)2 (31 ngy, 0.14 mmol), Cs2CO3 (580
ng, 4.20 nrnol) were dissolved in EtOH (10 nL) and DMF (10 nL). A ball oon

filled wt, ttacghed to h | a Lyl s 43ipry.r ed

vi gor OL?S?VE“'%?J%'IH%&I Bﬂ’fg} Weik%'m%@'o%héﬂﬁl] figbe&’ ?@riﬁtﬁ\%gfsﬁﬁeat ed to
70 C. Afueer 4 h the m xture was cooled to room tenperature and diluted
with Et OAc. The mi xture was washed with water, brine, and dried over

Na2SO4. Sol vents were removed in vacud and the residue was triturated with

Et 20 to gi ve et hyl
2-ani li no-7- et hyl - 4- oxo- I-phenylO 1, @
carboxylate (800 nmg, 71%. NyT @t e

m), and THE (20 ni). TQ th stl rrin i"l utH on was added KOH (3N, 10 ni)

and the mxture was stiri%d &t roomte ature for 6 h before it was
extracted with Et20. The aqueous | ayer g acidified wth 2N HCl to pH=1
and the product precipitated out of the solution. The solid was filtered

and dried to_giNg, ¢- fﬁﬂ;ré) Ry droREhBRYH A= SheRyl- mn@@mhgadﬂarmmeﬁ@ 1&/5 T

napht hyri di ne-5-carboxylic acid as a'white so 929 :
1. 75 mmg, 0.M5rmiBaR . vias dxsotyddeinsGHLCl, (1.2 mL). 4-methoxyphenol (22 mg, 0.175

apht nyRra) et Rl BE PR P ORISRy pd ABDEARE3 ull, 035

mmol). The reaction was left to stir overnight at room temperature under argon. Hexanes

(5 mL) were added and the reaction was filtered. The filtrate was concentrated in vacuo.
Purification of the residue using Biotage silica gel chromatography eluting with 7:3 to 9:1
EtOAc:Hex provided 2-anilino-6-fluoro-7-[(4-methoxyphenoxy)methyl]-1-phenyl-1,8-
naphthyridin-4(1LH)-one (30.0 mg, 37%) as a white solid: LCMS RT 2.87 min, MH":
464.2.

Example 27:

7-ethoxy-5-ethyl-2-[methyl(phenyl)amino]-1-phenyl-1,8-naphthyridin-4(1H)-one
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/1 2-anilino-7-methyl-4-oxo- |

- phenyl - 1, 4- di hydr o- 1, 6- napht hyri di ne-5-carboxylic acid (80 ng, 0.22
nmol ), N,Yodswoetiny| hydr oxyl am ne hydrochl ori de (64 ny, 0. @®ET/Usomai3ye HOBT
(89 ng, 0.66 mmol) and EDCI (126 ng, 0.66 nmol) were dissolved in CH2O 2
(9 m). To this solution was added TEA (120 uL, 0.88 nmol). The reaction
was standhixdmpte28 h and was diluted with CH2A 2, washed with 0.5N HCl,
saturated NaHCO3, 114 WD 03/027113 PCT/ US02/ 30376 and brine. The organic

| ayer s ol l.ected, dri oV 2 _1n vacuo. The
ol ( d coruifed ey s By AR AR RS GO AT I

2-ani | i no- N-met hoxy- N, 7- di net hyl>~4- oxp- 1- phenyl - 1, 4-di hydro-1, 6

napht hyri di ne-5- carboxam de as a |ight]] yellow solid (50 ng, 55%: LCMS RT:
2.08 min, MH: 414.9. This transf (oF: Iso be acconplished by
coupling the appropriate amn g h it helicor pondi ng acid chl ori de.

Exanpl e 51: 5-acetyl -2-anilino-9-ndt hy¥ - I'N-pRenyl - 1, 6- napht hyridin-4 (1
H-one OOND501 N 6 H 2-Anilino-DNwet Hoxy- N, 7- di met hyl - 4- oxo- |

-phenyl - 1, 4-di hydro- 1,6 naphthyri d5- car boxam de (60 ng, 0.14 mmol)
was suspended in THE (5 nL). To this>8tirring suspension at 0 C was added
MeMgBr (0.19 ni, 0.56 mmol, 3Min Et20). The reaction was stirred at room
t enper adndrBxafnpie B:h and quenched wi th saturated aqueous NHA4ACL, diluted

wi th Et OAc, and washed with brine. The organic |ayer was collected, dried

over SO4, and, copncengr d j,n . vacuq. The. residu ) rifi.ed by Biotage
silica '5’8?”‘ %r“&ﬁﬁ'rg'&?e%ﬁ@i'ﬁ@? e aminpl eBXﬁP\é’?“d"P@ﬁH\ﬂddﬁ'

5-acet y4(1ﬁ)_%ﬁgl i no-7-methyl -1- phenyl -1, 6-napht hyridi n-4(1H)-one as a |ight
yellow solid (34 ng, 669%9: LCVM5S RT: 2.20 mn, MH: 370.4. Exanple 52:
2-anilino-7-methyl -1 -phenyl-5-
H-one CF3 0O NN'Q 6 H 115

(tryfl woronmethyl)-1, 6-naphthyridin-4 (1
=
/\O X

salls
»

To a suspension of 2,2,6,6-tetramethylpiperidine (153 mg, 0.18 mL, 1.08 mmol) in
THF (10 mL) at 0 °C, was added n-BuLi via syringe (1.6 M, 0.68 mL, 1.08 mmol) and
TMEDA. The reaction mixture was stitred for 1 h under argon. The reaction mixture was
cooled to -60 °C using an acetone/dry ice bath and 2-anilino-7-ethoxy-5-methyl-1-phenyl-
1,8-naphthyridin-4(1H)-one (100 mg, 0.269 mmol) was added via syringe as a solution in
THF (5 mL). The mixture was stirred for 1 h. Mel was added via syringe and the reaction
was allowed to warm to room temperature and stirred for 18 h. A saturated aqueous
solution of NH;Cl (20 mL) and EtOAc (20 mL) was added, and the organic layer was
separated, dried over MgSO, and concentrated in vacuo. The residue was purified by
silica gel flash chromatography using 7:3 to 100:0 EtOAc:Hex to give 3 products as

follows:

Example 27: (35 mg, 32 %), Example 28: (11 mg, 10 %), Example 29: (16 mg, 14 %).
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WD 03/ 027113 PCT/ US02/ 30376 and Exanpl e 53:

7- et hyl - 2-[ met hyl (phenyl ) am no]

- | - phenylwB-080211fi3 uor onmet hyl ) - 1, 6- napht hyri di n- 4(1H) - one PCFAIS02/803% /1 A
m xture of nethyl fluorosul phonyldifluoroacetate (0.78 nL, 6.10 nmol) and
2- anilino-5-chloro-7-nethyl-I-phenyl-1,6-naphthyridin-4(1H)-one (2.0 g,

5. 50 midample30:DMF (15 nl) was nixed with Copper(l) iodide (1.05 g, 5.50
nol ) at 80 Cfor 6 h before the mxture was filtered and concentrated in

vacuo. ,The re th water and bri ne,
and dri%H 898 %r& -ngaghllg):wge%ﬁgk ?g?r_%t dmm@al@'%%g and the residue was
purified by Biotage silica gel chromatography using 1:1 EtOAc:Hex to

provi de 2-anilino-7-nethyl-I|-phepyl -*%- (trifluoromethyl)-1, 6-naphthyridin-
4(1H)-one as a light yellow solfd Y47 rrg:LCIVS RT: 2.68 min, NH+:
396.2. 7- SNTOSN

Met hyl - 2- [ et hyl (phenyl ) am no] - 1- phepyl 1.5 (trifluoronethyl)-1, 6-naphthyridi
n-4(1 H- one (270 ng, 12% was al solated: LCM5S RT: 2.32 min, M

410. 4. Exanple 54: 2-anilino-7-me -1 - phenyl -1, 6- napht hyri di n-4( 1H) - one
O~I1 11 ~ NNH I To a flask containing

2-ani | 5-chl 7- |-| h d 0 ny,
0,03 mot) 10 EVeRneD tH- SRR Lphot R erst S TBs added
a drop @énﬂ%mmﬂldrﬁﬁ/ §n(L)0wmeac91|aa P%rqrgiglaﬁqu@g ehoaanhel) Meguasd dikpe E101,

2 ng). The system was purged with |'eft Stirring at roomte erature
over ni gtlarideX2H1, \MB@&hDZYﬂM@T/ade@/@@@m whkeatesaiet 1501¢ for d8ur T

filtered dcon entrated in vacuo t | i

- pheny!™4° nn‘ﬁ?)%ﬁ’r‘? r(ioai‘% RCPOR) GRS /§d %ﬂ%&%ﬂo 5‘%};@@& IA

328. 3. water (2.5 g/20 mL) and extracted with Et,O. The organic layer was washed with brlne
and concentrated in vacuo. The residue was then taken up in MeOH and filtered. The

filtrate was concentrated in vacuo to give 2-anilino-6-fluoro-7-methyl-1-phenyl-1,8-

naphthyridin-4(1H)-one (83.0 mg, 89%): LCMS RT: 2.43 min, MH": 346.4.

Example 31:

Methyl (2E)-3-(7-anilino-2-methyl-5-o0xo-8-phenyl-5,8-dihydro-1,8-naphthyridin-3-

0] O
T O
SNTONT N
@ H
To a suspension of 2-anilino-6-bromo-7-methyl-1-phenyl-1,8-naphthyridin-4(14)-
one (41 mg, 0.1 mmol) in DMF (2.0 mL) were successively added Pd(OAc), (0.70 mg,

0.003 mmol), PhsP (5.2 mg, 0.02 mmol), TEA (0.03 mL) and methyl acrylate (17.2 mg,
0.2 mmol). The suspension was heated at 120 °C in a sealed tube for 64 h. The residue

yl)-2-propenoate

obtained after concentration in vacuo was washed with water and extracted with EtOAc.
The organic layer was dried over MgSOs and concentrated in vacuo. Purification by prep-

HPLC provided methyl (2E)-3-(7-anilino-2-methyl-5-0x0-8-phenyl-5,8-dihydro-1,8-
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Exanpl e 55:

2-ani | i no-5-(4-mnmet hoxyphenyl)-7-net hyl -1 -phenyl -1, 6- napht hyri di n-4( 1H) - one
Ove O N WO oBlo2Am3 8- nL. amber vial was charged with PCT/US02/30376
2-anilino-5-chloro-7-nmethyl-I-phenyl-I,6 naphthyridin-4(1H)-one (72 ng,

0.20 mul 4. Xy 0 ' Jofh. ( 05 . , a2 (1
ma. 0. OB N PaB R aRE 1Y e S MR T R iR 4T o
DVE (2 (m,@(.l;fl'Eﬂ)m;Heuy,e was heated to 90 C 2 d. Water was added to the
reaction mxture and 1t was extracted with CH2Cl2. The organic |ayer was
dried over Na2SO4. The residue after concentration in vacuo was triturated
wth Et pr-ovide 2- anilino-5-(4-nmethoxyphenyl)-7-nethyl- |

-phenyl -1, 6- napht hyridin-4(1 H-one (54 ng, 63%: LCMS RT: 1.92 mn, M
434.5. WUilizing the above_described procedures for intermnmedi ates and
exanpl dgE)schﬂ@D&mO-flﬁnef(bbfbﬁﬁﬁpisol?henéllﬁe?rﬂ'@b@r%ﬂasﬁb?ﬂhIh&“ﬂ“’C%ﬁﬁt?unds wer e

pr epar &)qog?ﬁor}ga&. e appropriate starting material and the representative
proceduretdesciibed. These results are sunmarized in Table 1A 117 WO
03/027113 PCT/ US02/ 30376 TallPe | A: Exaffpl e Structure LCVS [ M+H|
Representative RT Procedur ' 6

07 4134 Internediate (0) Z, AA
AB N 0 and Exanple 16,2 N . 8 .3 Internmediate Z, AA AB
/Al and Exanpl e N~ NN

To a suspension of 2-anilino-6-[(E)-3-methoxy-3-oxo-1-propenyl]-7-methyl-1-
phenyl-1,8-naphthyridin-4(1£)-one (10 mg, 0.025 mmol) in CH3CN (2.0 mL) was added
IN NaOH (2.0 mL). The suspension was stirred at room temperature for 18 h. The
mixture was diluted with water (10 mL) and extracted with EtOAc. The organic layer was
dried over MgSO, and concentrated in vacuo to afford (2E)-3-(7-anilino-2-methyl-5-oxo-
8-phenyl-5,8-dihydro-1,8-naphthyridin-3-yl)-2-propenoic acid (6.2 mg, 63%): LCMS RT:
2.37 min, MH: 398.3, Ry= 0.51 (EtOAc).

Example 33:

3-(7-anilino-2-methyl-5-0x0-8-phenyl-5,8-dihydro-1,8-naphthyridin-3-

(@) O
HO =
ngﬁ)

To a stired suspension of 2-anilino-6-[(£)-3-hydroxy-3-oxo-1-propenyl]-7-
methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (40.0 mg, 0.100 mmol) in MeOH (2.0 mL),
was added Pd/C (5.3 mg, 10% weight on carbon) under an argon atmosphere, followed by

yl)propanoicacid

the addition of ammonia formate (19.0 mg, 0.30 mmol) in a single portion. The reaction
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2.58 432atér (10tel yrend atteacted with EtOAc. The organic layer was dned over MgSO4 and
concentrated in vacuo. The residue was washed with water and dried in vacuo to afford 3-
(7-anilino-2-methyl-5-0x0-8-phenyl-5,8-dihydro-1,8-naphthyridin-3-yl)propanoicacid
(34.5 mg, 86 %): LCMS RT: 2.31 min, MH': 400.4, R;= 0.61 (4:1 EtOAc:MeOH).

Example 34:

2-anilino-6,7-dimethyl-1-phenyl-1,8-naphthyridin-4(1H)-one
O
=
jeale
N N~ °N
<)

Example 35:

2-anilino-7-ethyl-1-(3-methylphenyl)-1,8-naphthyridin-4(1H)-one

A suspension of 2-anilino-6-bromo-7-methyl-1-phenyl-1,8-naphthyridin-4(1H)-
one (203 mg, 0.5 mmol) in THF (10 mL) in an atmosphere of argon was cooled to -78 °C.
A solution of n-BuLi in hexanes (1.0 mL, 1.6 mmol, 1.6 M) was added and the suspension
was stirred for 10 min at 0 °C until it became a clear solution. Excessive Mel (0.2 mL, 3.2
mmol) was added, and the reaction was stirred for another 10 min. The reaction was
quenched with saturated aqueous NH4Cl (2.0 mL) and water (10 mL) and the mixture was
extracted with EtOAc. The organic layer was dried over MgSO,4 and concentrated in
vacuo. The residue was purified by prep-HPLC to afford 2-anilino-6,7-dimethyl-1-
phenyl-1,8-naphthyridin-4(1H)-one (55 mg, 32%): LCMS RT: 2.33 min, MH': 342.4, R,
= 0.39 (EtOAc). 2-anilino-7-ethyl-1-(3-methylphenyl)-1,8-naphthyridin-4(1H)-one (13.3
mg, 7.5%) was also obtained as a side product: LCMS RT: 2.54 min, MH": 356.3, Rr =
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generated aryl lithium.

Example 36:

Ethyl 7-anilino-4-chloro-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-

carboxylate

s éH

A suspension of ethyl 7-anilino-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-
naphthyridine-2-carboxylate (40.0 mg, 0.099 mmol) in anhydrous THF (10 mL) in an
atmosphere of argon was cooled to -78 °C. LiHMDS (5 mL, 5 mmol) was then added to
the suspension, and the suspension was stirred for 2 h at 0 °C and then cooled to -78 °C
and treated with CCLLFCCIF, (94 mg, 0.5 mmol). The reaction was stirred for another
hour at 0 °C before being quenched with saturated aqueous NH4Cl (2.0 mL) and water (10
mL) and extracted with EtOAc. The organic layer was dried over MgSO; and
concentrated in vacuo. Purification of the residue by prep-HPLC provided Ethyl 7-
anilino-4-chloro-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxylate
(13.2 mg, 31%): LCMS RT: 2.80 min, MH": 437.1, R,= 0.78 (EtOACc).

Example 37:

7-anilino-4-chloro-3-fluoro-N,N-diisopropyl-5-oxo-8-phenyl-5,8-dihydro-1,8-
naphthyridine-2-carboxamide
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anilino-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxylate (40.0 myg,

0.915 mmol) in anhydrous THF (10 mL) in an atmosphere of argon was cooled to -78 °C.

LDA was added and the suspension was stirred for 2 h at 0 °C and then cooled to -78 °C

and treated with CCLLFCCIF, (94 mg, 0.5 mmol). The reaction was stirred for another

S H
4 N
4 N
Exa

hour at 0 °C before being quenched with saturated aqueous NH4ClI (2.0 mL) and water (10
mL). The aqueous solution was extracted with EtOAc and the organic layer was dried
over MgSO4 and concentrated in vacuo. Purification of the residue by prep-HPLC
provided  7-anilino-3-bromo-4-chloro-N,N-diisopropyl-5-oxo-8-phenyl-5,8-dihydro-1,3-
naphthyridine-2-carboxamide (20 mg, 41%): LCMS RT: 3.02 min, MH': 493.3, R;= 0.78
(EtOAc).

Example 38:

2-[(4-Methylbenzyl)amino]-1-[3-(trifluoromethyl)phenyl]-1,8-naphthyridin-4(1H)-

one
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0.25 mmol) in THF (3 mL) was heated to 80 C 1n a seale tube tor 16 h. The reaction
was cooled to room temperature and quenched with water (3 mL). The mixture was
extracted with CH,Cl, (3X), and the combined organic extracts were dried with Na,SO4
and concentrated in vacuo. The residue was purified by prep-HPLC (YMC-Pack Pro C18
Column, 150 x 20 mm LD.; first run: 20-80% CH3CN in water, 11 min.; second run: 50-
90% MeOH in water, 20 min.) to afford 2-[(4-Methylbenzyl)amino]-1-[3-
(trifluoromethyl)phenyl]-1,8-naphthyridin-4(1H)-one (2.2 mg, 3%): LCMS RT: 2.75 min,
MH": 410.2.

The following specific examples are presented to illustrate the invention related to
Formula (II) as described herein, but they should not be construed as limiting the scope of

the invention in any way.

Intermediate BA:

2,4-dichloro-6-methylnicotinic acid
cl O

X
N~ ~Cl

A solution of commercially available (Maybridge) ethyl 2,4-dichloro-6-
methylpyridine-3-carboxylate (1.0 g, 4.3 mmol) and NaOH (342 mg, 8.6 mmol) in water
(1.7 mL) and MeOH (1.5 mL) was heated to 80 °C for 4 h. The mixture was acidified
using 50% H,SO4 and then filtered. The solid collected was washed with cold water and
dried to give of 2,4-dichloro-6- methylpyridine-3-carboxylic acid (582 mg, 66%): LCMS
RT: 0.70 min, MH": 206.2.

Intermediate BB:

3,3-dichloro-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one

¢ o ¢
= | Z ¢
NS

N~ Cl
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the acid chloride as yellow oil. The oil was then dissolved in CH,Cl> (10 mL) and the
solution was added to a cooled suspension of AlCl; (21.3 g, 160.0 mmol) in CHyCl, (50
mL) at 0 °C. After 2 h at 0 °C, vinylidene chloride (2.16 mL, 80.0 mmol) was added to
the above suspension. The resulting mixture was then left to warm to room temperature
and stirred overnight. The reaction mixture was poured into crushed ice and the resulting
mixture was extracted with CH,Cl,. The combined organic layers were cooled to 0 °C and
TEA (14.9 mL) was added. After 1 h of stirring, the organic layer was washed with 10%
aqueous HCI (100 mL), water (200 mL), brine (100 mL), and dried over Na;SOs.
Solvents were removed in vacuo and the residue was purified by passing it through a pad
of silica gel with 15% EtOAc in Hex as the eluent to provide 3,3-dichloro-1-(2,4-dichloro-
6-methyl-3-pyridinyl)-2-propen-1-one (5.2 g, 46%): LCMS RT: 3.13 min, MH": 284.6.
Alternatively, the acid chloride could be prepared by using oxalyl chloride with a catalytic
amount of DMF.

Intermediate BC:

3,3-dianilino-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one

Cl O HNQ
Jeaa Y
. H
N~ Cl

A solution of 3,3-dichloro-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one
(5.2 g, 18.0 mmol) in 1,4-dioxane (25 mL) was cooled to 0 °C and aniline (5.1 mL, 55.0
mmol) and TEA (7.7 mL, 55.0 mmol) were added dropwise. The reaction mixture was
stirred at 0 °C for 1 h and at room temperature for 2 h. The solvents were removed in
vacuo. The residue was purified by passing it through a pad of silica gel with EtOAc:Hex
(1:5) as the eluent to provide 3,3-dianilino-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-
propen-1-one (7.1 g, 99%): LCMS RT: 3.06 min, MH": 398.7.
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manner shown above for BA, BB and BC starting with the appropriate known starting
nicotinic acid (Eur. J. Org. Chem. 2001, 1371).

Intermediate BA1:

4,6-dichloronicotinic acid

Intermediate BB1:

3,3-dichloro-1-(4,6-dichlore-3-pyridinyl)-2-propen-1-one
cl o (dl

= ¢l
|
Cl N

Intermediate BC1:

3,3-dianilino-1-(4,6-dichloro-3-pyridinyl)-2-propen-1-one
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3,3-dichloro-1-(4,5-dichloro-3-pyridinyl)—2-propen-1-one
Cl O ¢
Cl
WCI
NS
N

3,3-dianilino-1-(4,5-dichloro-3-pyridinyl)—2—propen-l-one

Intermediate BB2:

Intermediate BC2:

Example 39:

2-anilino-S-chloro-7—methyl—1-phenyl-1,6-naphthyridin-4(IH)-one
Cl O
N/
jeale
N° °N
<)

A mixture of 3,3-dianilino—1-(2,4-dichlor0-6-methy1—3-pyridinyl)-Z—propen-1-one
(100 mg, 0.25 mmol) and ~BuOK (42 mg, 0.38 mmol) in anhydrous dioxane (4 mL) was
heated to 80 °C for 4 h. The solvent was removed in vacuo and the residue was dissolved
in EtOAc. The solution was washed with water and brine, dried over MgSQO,, and

concentrated in vcaco. Silica gel flash chromatography of the residue using 1:1
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1,6-naphthyridin-4(1H)-one (68 mg, 75%): LCMS RT: 2.24 min, MH": 362.3.
Alternatively, the cyclization could be achieved by using other bases such as NaH and

other aprotic solvents such as THF and DMF.

Examples 40 and 41 can be prepared in the same manner as that for Example 39

above.
Example 40:

2-anilino-7-chloro-1-phenyl-1,6-naphthyridin-4(1H)-one

o
jeale
Cl XONTN
@ H
Example 41:

2-anilino-8-chloro-1-phenyl-1,6-naphthyridin-4(1H)-one
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To a solution of 2-anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one
(80 mg, 0.22 mmol) in THF (3mL) was added Ni(dppp)Cl, (24 mg, 0.044 mmol) at room
temperature. After stirring for a few minutes MeMgBr (3M , 0.59 ml,, 1.76 mmol) was
added and the mixture was allowed to stir for 24 h. The mixture was quenched with 1N
HCI and extracted with EtOAc. The organic layer was washed with brine, dried over
MgSQs, and concentrated in vacuo. Purification by reverse-phase preparative HPLC (10%
CH;CN in water with 0.1% TFA to 95% CH;CN in water, 10 mL/min, 10 min) provided
2-anilino-5,7-dimethyl-1-phenyl-1,6-naphthyridin-4(1H)-one (31 mg, 40%): LCMS RT:
1.51 min, MH": 342.4.

Example 43:

2-anilino-5-(dimethylamino)-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one

N7 0
N/

|
Qé;t”@

A mixture of 2-anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one
(80 mg, 0.22 mmol) and dimethylamine (3M in THF, 0.73 mL, 2.20 mmol) in dioxane (3
mL) was heated to 80 °C for 24 h. The reaction mixture was cooled, concentrated in
vacuo, diluted with water and the resulting mixture was extracted with EtOAc. The

combined organic extracts were washed with brine, dried over Na;SOq, and concentrated
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Example 44:

Ethyl| (2-anilino-7-methyl-4-o0x0-1-phenyl-1,4-dihydro-1,6-naphthyridin-5-
yDsulfanyl]acetate

0._.0

S O
jea¥se
N <Nj H

A solution of 2-anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one
(200 mg, 0.55 mmol) in EtOH (10 mL) was added ethyl 2-mercaptoacetate (0.12 mL, 1.10
mmol) and TEA (0.23 mL, 1.65 mmol). The reaction was heated at reflux for 24 h. The
reaction mixture was cooled, concentrated in vacuo, diluted with water and extracted with
EtOAc. The combined organic extracts were washed with water, brine, and dried over
NaySO;4. Solvents were removed in vacuo and the residue was purified by reverse-phase
preparative HPLC (10% CH3;CN in water with¢0.1% TFA to 95% CH;CN in water, 10
mL/min, 10 min) to provide ethyl[(2-anilino-7-methyl-4-oxo0-1-phenyl-1,4-dihydro-1,6-
naphthyridin-5-yl)sulfanyl]acetate (120 mg, 49%): LCMS RT: 3.07 min, MH": 446.2.

110



A B CDE [/ and Exanple 3 N NNNHG6 H 113 0 2.08 387.4 Internediate
A B C D E HOand Example 2 ~~N N NN, HH 127 WO 03/027113

PCT/ US02/80338271Exanpl e Structure LCVS [ MFH] Repr esent at i PeTRBoPs@cedUr €
(mn) 114 0 2.46 433.4 Internediate A B, C DL, E \ I I I / and Exanple 2
O HNEM&‘% 115 0 2.64 451.3 Internediate ABCDE \ I 1 1 / and
Exanpl e 3 lﬁN N/ HI\VH F 116 0 2.61 463.4 Intermediate A B, C, D E

and Exappl e, O-J}lnlyethlyﬂ4-l(_)lxo-l_ll-I:)Llfény\l‘l34‘dihydl'°'196'naphthyridin'5'

yDsulfanyl]acetic acid
HO\EO

S O
N/

Aqueous NaOH (2N, 1 mL) was added to a stirred solution of ethyl[(2-anilino-7-
methyl-4-0x0-1-phenyl-1,4-dihydro-1,6-naphthyridin-5-yl)sulfanyl]acetate (100 mg, 0.23
mmol) in EtOH (8 mL) at room temperature. The mixture was allowed to stir for 4 h and
was concentrated in vacuo. The reaction mixture was acidified with 1N HC] and extracted
with CH,Cl,. The organic layer was dried over MgSO, and concentrated in vacuo.
Purification by reverse-phase preparative HPLC (10% CH3CN in water with 0.1% TFA to
95% CH3CN in water, 10 mL/min, 10 min) provided [(2-anilino-7-methyl-4-0xo-1-
phenyl-1,4-dihydro-1,6-naphthyridin-5-yl)sulfanyl]acetic acid (56 mg, 60%). LCMS RT:
2.61 min, MH': 418.2.

Example 46:

Ethyl N-(2-anilino-7-methyl-4-o0xo0-1-phenyl-1,4-dihydro-1,6-naphthyridin-5-
yDglycinate
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0.44 mmol) and TEA (0.23 mL, 1.65 mmol). The reaction was heated at reflux for 3 d.
The reaction mixture was cooled, concentrated in vacuo, diluted with water and extracted
with EtOAc. The combined organic extracts were washed with water, brine, dried over
Na,SO,4 and concentrated in vacuo. The residue was purified by reverse-phase preparative
HPLC (10% CH;CN in water with 0.1% TFA to 95% CH3CN in water, 10 mL/min, 10
min) to  provide ethyl N—(2-anilino-7-methyl-4-oxo-l-phenyl-l,4—dihydro-1,6—'
naphthyridin-5-yl)glycinate (43 mg, 46%): LCMS RT: 2.16 min, MH": 429.3.

Example 47:

2-[(2-anilino-7-methyl-4-0xo0-1-phenyl-1,4-dihydro-1,6-naphthyridin-5-yl)sulfanyl]-N-
cyclopropylacetamide

HN O

Iﬁﬁ
s)

To a mixture of [(2-anilino-7-methyl-4-0x0-1-phenyl-1,4-dihydro-1,6-
naphthyridin-5-yl)sulfanyl]acetic acid (20 mg, 0.05 mmol), EDCI (18 mg, 0.10 mmol),
HOBT (13 mg, 0.10 mmol) and cyclopropylamine (0.004 mL, 0.06 mmol) in CH,Cl, (5
mL) was added TEA (0.02 mL, 0.14 mmol). The reaction solution was stirred at room
temperature for 24 h before the mixture was diluted with CH,Cl,, washed with 0.5N HCI,
saturated aqueous NaHCOs, brine and dried over Na;SO4.  Solvents were removed in
vacuo and the residue was purified by reverse-phase preparative HPLC (10% CH3;CN in
water with 0.1% TFA to 95% CH;CN in water, 10 mL/min, 10 min) to provide 2—[(2-
anilino-7-methyl-4-oxo-1-phenyl-1,4-dihydro-1,6-naphthyridin-5-yl)sulfanyl]-N-
cyclopropylacetamide (13 mg, 59%): LCMS RT: 2.55 min, MH": 457.1.
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Trifluoroethanol (0.08 mL, 1.1 mmol) was added to a suspension of NaH (60% oil
dispersion, 44 mg, 1.1 mmol) in DMSO (4 mL) at 0 °C, and the mixture was heated at 60
°C for 1 h. The mixture was cooled to room temperature and a solution of 2-anilino-5-
chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one (200 mg, 0.55 mmol) in DMSO (2
mL) was added. The resulting mixture was stirred at 50 °C for 16 h. The reaction mixture
was cooled, poured into ice water and extracted with CH,Cl,. The organic layer was
washed with brine, dried over MgSQ,, and concentrated in vacuo. The residue was
purified by a Biotage silica gel chromatography (2:1 EtOAc:Hex) to provide 2-anilino-7-
methyl-1-phenyl-5-(2,2,2-trifluoroethoxy)-1,6-naphthyridin-4(1H)-one (159 mg, 68%):
LCMS RT: 2.65 min, MH": 426.4. This transformation can be accomplished by using

other aprotic solvents such as DMF, THF and dioxane with temperatures appropriate for

these solvents. Commercially available alkoxides can also be used in the absence of base.

Example 49:

2-anilino-7-methyl-4-oxo-1-phenyl-1,4-dihydro-1,6-naphthyridine-5-carboxylic acid
Os_OH
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/ AHand NNN'C1 H®6 128 2.70 374.4 Internediate O K L, M N F AH
and N Exanple 1 / NN H 6 129 2.69 438.3 Internediate K, L, M N 0 and
Exanpl e WO0/038271131, 4 O N N N 130 2.64 428.3 Intermnmedi at ePCO/USOD3M§76 L, M N
F and Exanple \ I I j 9 14, 4 ONNN HI~ 130 W 03/027113

PCT/ US02/ 30376 |T.X r_’g}%@ St?”Ct”red@L}gpvgl-L,m'ﬂ Represent ati ve RT Procedure

|
(min 131 1- FoAsiTing- Srlom- [ eyt 6-naphihyrigin-4(1 Hyqae e(bfpize 6-D, 14,

4 O N Nuboty, DPPP (64 mg, 0.15 mmol), Pd(OAc), (31 mg, 0.14 mmol), Cs,CO; (580 mg, 4.20
mmol) were dissolved in EtOH (10 mL) and DMF (10 mL). A balloon filled with CO was
attached to the flask and the solution was stirred vigorously. The flask was purged with
CO for 5 min before it was heated to 70 °C. After 4 h the mixture was cooled to room
temperature and diluted with EtOAc. The mixture was washed with water, brine, and
dried over NaySO,. Solvents were removed in vacuo and the residue was triturated with
Et;0 to give ethyl 2-anilino-7-methyl-4-oxo0-1-phenyl-1,4-dihydro-1,6-naphthyridine-5-
carboxylate (800 mg, 71%). The ethyl ester was then dissolved in MeOH (5 mL), and
THF (20 mL). To this stirring solution was added KOH (3N, 10 mL) and the mixture was
stirred at room temperature for 6 h before it was extracted with Et,O. The aqueous layer
was acidified with 2N HCI to pH = 1 and the product precipitated out of the solution. The
solid was filtered and dried to give 2-anilino-7-methyl-4-oxo-1-phenyl-1,4-dihydro-1,6-
naphthyridine-5-carboxylic acid as a white solid (683 mg, 92%): LCMS RT: 1.75 min,
MH": 372.9.

Example 50:

2-anilino-N-methoxy-N,7-dimethyl-4-oxo-1-phenyl-1,4-dihydro-1,6 naphthyridine-5-

carboxamide

2-anilino-7-methyl-4-oxo-1-phenyl-1,4-dihydro-1,6-naphthyridine-5-carboxylic
acid (80 mg, 0.22 mmol), N,O-dimethylhydroxylamine hydrochloride (64 mg, 0.66
mmol), HOBT (89 mg, 0.66 mmol) and EDCI (126 mg, 0.66 mmol) were dissolved in
CH;CL; (9 mL). To this solution was added TEA (120 uL, 0.88 mmol). The reaction was
stirred for 1 h and was diluted with CH,Cl,, washed with 0.5N HCI, saturated NaHCOs3,
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132 F 2.77 456.4 Internediate K, L, M N and Exanple 0 9, 14, 4 1| |,01 F
ONNN 6 H133 0 2.37 364.3 Internediate S, F T, U Wand Exanple 15 N
NN H Pv033/007123 40 362.3 Internediate S, C T, V, X anaCTbsarpizgs 15
X(LNJ1)" NNHe 135 0 2.46 362.2 Internediate S, T, V, X and Exanple 15

N N

N Hn@lbrihs; 1Tﬂ@o@%{n Zﬁ%a@@ﬂéé%&?ﬂﬁ@@@@er I@ﬁ@@?'@dﬁbﬁé&hﬂfe& ik Chéuol M’f"ﬂ
Representati ve ocedure (mn) 136 2.28 346.3 Internediate. .S, T, V,
X and TEheasphideobigned Naptriturated with Et;O and dned to give 2-anilino-N-methoxy-N,7-
dimethyl-4-oxo0-1-phenyl-1,4-dihydro-1,6 naphthyridine-5-carboxamide as a light yellow
solid (50 mg, 55%): LCMS RT: 2.08 min, MH*: 414.9. This transformation can also be

accomplished by coupling the appropriate amine with the corresponding acid chloride.

Example 51:

S-acetyl-2-anilino-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one

2-Anilino-N-methoxy-N,7-dimethyl-4-oxo-1-phenyl-1,4-dihydro-1,6-

naphthyridine-5-carboxamide (60 mg, 0.14 mmol) was suspended in THF (5 mL). To this
stirring suspension at 0 °C was added MeMgBr (0.19 mL, 0.56 mmol, 3M in Et;0). The
reaction was stirred at room temperature for 6 h and quenched with saturated aqueous
NH,4Cl, diluted with EtOAc, and washed with brine. The organic layer was collected,
dried over Na,SO,, and concentrated in vacuo. The residue was purified by Biotage silica
gel chromatography using EtOAc as the eluent to provide 5-acetyl-2-anilino-7-methyl-1-
phenyl-1,6-naphthyridin-4(1H)-one as a light yellow solid (34 mg, 66%): LCMS RT: 2.20
min, MH": 370.4.

Example 52:

2-anilino-7-methyl-1-phenyl-5-(trifluoromethyl)-1,6-naphthyridin-4(1H)-one
CF; O

jsaWe
<
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6 HF 1
H 138 0
139 0 2
140 0 2
2.32 35
03/ 0271
Pr ocedu

37 0 2.32 342.3 Internmediate S, T, V, X and Exanple 15/ N AN N 6

2.27 346.3 Internediate S, T, V, X and Exanple 15 NNNF 6 H
.MNYo3IBMA1Internediate S, T, V, X and / Exanpl e 1PCT/USeABIN7N Cl

6 H

.36 358.3 Internediate S, T, V, X and / Exanple 15 N NN 6 H 141 0O

diate S, / OT, V, Xand Exanple 15 NNN H 132 WO
%35’5@%&6 /30376 Exanple Structure LCMS [ MtH] Representative RT

re (mn) 142 0 0 2.36 358.3 Internediate S,
7-methyl—2-[methyl(phenyl)amino]—1-phenyl-5-(triﬂuoromethyl)-1,6-naphthyridin—
4(1H)-one

CF; O
jeaWe
L
A mixture of methyl fluorosulphonyldifluoroacetate (0.78 mL, 6.10 mmol) and 2-
anilino-S-chloro-7-methyl-1-phenyl-1,6—naphthyridin—4(lH)-one (2.0 g, 5.50 mmol) in
DMF (15 mL) was mixed with Copper(l) iodide (1.05 g, 5.50 mmol) at 80 °C for 6 h
before the mixture was filtered and concentrated in vacuo. The residue was diluted with
CHCl,, washed with water and brine, and dried over MgSO4. Solvents were removed in
vacuo and the residue was purified by Biotage silica gel chromatography using 1:1
EtOAc:Hex to provide 2-anilino-7-methyl-1-phenyl-5-(trifluoromethyl)-1,6-naphthyridin-
4(1H)-one as a light yellow solid (477 mg 22%): LCMS RT: 2.68 min, MH': 396.2. 7-

Methyl-2-[methyl(phenyl)amino]-1 -phenyl-5-(trifluoromethyl)-1,6-naphthyridin-4(1H)-
one (270 mg, 12%) was also isolated: LCMS RT: 2.32 min, MH": 410.4.

Example 54:

2-anilino-7—methyl—1-phe11yl-1,6-naphthyridin-4(1H)-one

(@)
ﬁéﬁtm@

To a flask containing 2-anilino-S-chloro—7-methyl—1—pheny1—1,6-naphthyridin-
4(1H)-one (10 mg, 0.03 mmol) in EtOAc (2 mL) and EtOH (2 mL) at room temperature
was added a drop of TEA, and Pd/C (10 weight % on activated carbon Degussa type E101,

2 mg). The system was purged with H, and left stirring at room temperature overnight.
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, X and Exanple 15 NN N H | \ 143 0 2.35 364.3 Internediate F A

., DO E V1 I / and Exanple 1 N NNH F 144 0 2.60 406.3 Internedi ate
, S, WO osl2Mi3 and Exanple N NN 15 H 6 145 ,0 | O 5P83/Us82/30876
rmediate Y,S, T,UW / and Exanple 15,4 N NAN'O 6 146 F 3.43 470.3
r medihet @atiorF nfiQue; s filtetehdnd E?bﬁ%ﬂtﬁt&l bn lvac%toNtd\lle)\Jldé 2- Aﬂﬂuﬁ) %47 F

iLate , J and
1 Snctyi - BhEMS 1 B aphihytidin-4{1H)-one ('mg, 9196): TOMS RT: 122 min, MIF"

328.3.
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Example 55:

2-anilino-5-(4-methoxyphenyl)—7-methyl—1-phenyl-l,6-naphthyridin—4(1H)-one

OMe

An 8-mL amber vial was charged with 2-anilino-5-chloro-7-methyl-1-phenyl-1,6-
naphthyridin-4(1H)-one (72 mg, 0.20 mmol), 4-methoxyphenylboronic acid (36 mg, 0.24
mmol), Pd(OAc), (1 mg, 0.02 mmol), PhsP (5 mg, 0.02 mmol), K,CO; (110 mg, 0.8
mmol, 2 M), and DME (2 mL). The mixture was heated to 90 °C 2 d. Water was added to
the reaction mixture and it was extracted with CH,Cl,. The organic layer was dried over
NaySO4. The residue after concentration in vacuo was triturated with Et;0 to provide 2-
anilino-S—(4-methoxyphenyl)—7-methy1—1—phenyl-1,6-naphthyridin—4(1H)-one (54 mg,
63%): LCMS RT: 1.92 min, MH": 434.5.

Utilizing the above described procedures for intermediates and examples alone or
in combination, a variety of Formula I compounds were prepared using the appropriate
starting material and the representative procedure described. These results are

summarized in Table 1A.
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133 WD 03/027113 PCT/ US02/ 30376 Exanple Structure LCVS [ M+H]
Representative RT Procedure (mn) 148 F 2.59 541.3 Internediate F, F F O
G H |, Woam2Htanple 6, 7, SNNNN/ O 6 H 149 F 2. 66 52%CI/usar/an3medi at e

F, F----FOG H I, Jand Exanple 6, 7, ON~ 13 ~SNNN O6 H 150 F
2.49 483.4 Internediate F, FFOG H I, J and Exanple 8 -"-"O-1 | | /
NNNNOHHI151 F 2.38 455.3 Intqpedisie F, F FOG H |[|,Jand Exanple
8, 7 -;-- 1 j 1.1/ HO~N11-1 NNNOH®G6 H152 F 2.60 499.4 Internedi ate
P F O AEGRSpdt T AT R RS S T T N oms [ Representative
RT Procedure
(min)
56 o 2.07 | 413.4 |Intermediate
) e
N~ O and Example

o
2

57 NH O 1.85 | 357.3 |Intermediate
y Z,AA, AB
l | and Example
SNTOSNT SN 16, 2
<}
58 'l:ll 1.67 | 412.2 |Intermediate
j Z, AA, AB
and Example
N9 | 16, 2

59 2.18 | 411.4 |Intermediate
Z, AA, AB
N~ O and Example
¥ 16, 2
0L O
N~ "N” °N
s}
60 ~No o 2.02 | 358.4 |Intermediate
p Z, AA, AB
| | /@ and Example
N 16,9
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N NNOH 134 WO 03/027113 PCT/ US02/ 30376 Exanple Structure LCVS [ MtH|

Representative RT Procedure (mn) 153 F 2.95 547.4 Internediate F, F F O
G H |, woandm271iExample 6, 7, N~/ 13 \ | -y----S N N HPCFAISH2/310 482. 3
Internediate F, FFOG H I, J and Exanple 8 7, 13 NNNN OHG6 H
155 F 2{Exanf3e]. 3 | nt er medi adtgudure F FO G H T, %Wsmﬂléﬂﬁeﬁresgntaﬁ% ~/ 13
NNNN OHf HI156 F 1.95 454.3 Internediatg ot F F oddduder I (2Nd

Example[8, 7, | I3 N NN NN OHG6 H 157 F 2.( n)524.3 | |t er medi at € F, F

FOG R Jandt O tkxanpte 86—, 2.54 | 382.3 |Intermediato F,
F—Fo G,H,1Jand
Example 1

62 2.58 | 432.4 |Intermediate
0,P,Q,Rand

Example 4

63 2.63 | 296.3 |Intermediate
0,P,Q,Rand

Example 4

64 2.89 | 426.2 (Intermediate F,
G,H, I Jand

Example 9

3.00 | 426.2 [Intermediate
Intermediate F,
G,H, I, Jand
Example 4

65

66 3.02 | 410.4 |[Intermediate

e
%OH A,B,C,D,E
QF N\ and Example 5
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~/ 13 ~NNNNOHH 135 WD 03/027113 PCT/ US02/ 30376 Exanple Structure
LCMS [ MtH] Representative RT Procedure (mn) 158 F 2.44 530.3 Internedi ate
F, F F ov@o3mpr7ihiy J and Exanmple 8, 7, N1 13 / N N N NPCOUS0rB@®3® F 1.99

468.3 Internediate F, F FOGH I,Jand Exanple 8 7, NI I I / 13 INNN
N O H |[Bxémp&) F 2. 74 598. Fhuehgs medi ate F, F|FOMS M+H§R€pre§e&mee 8, 7,
N~(CIfI'/ 13 PNNNN FOHH FFI / 161 k3. 05 442p3 Laternedi ate F,
F FOGH I,Japnd Exanple 6 ~I SNNN'O H (min)
67 o F 3.00 | 464.2 |Intermediate F,
. ] Fo >—|—F G, H, I Jand
HO F Example 4
68 2.98 | 500.3 |Intermediate F,
G,H, I, Jand
Example 4
69 2.57 | 432.3 |Intermediate
O,P,Q,Rand
Example 4
70 2.50 | 471.1 |Intermediate F,
G, H,L Jand
Example 6, 7
71 2.73 | 390.4 |Intermediate
O,P,Q,Rand
Example 4
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162 F 328 456.2 Internediate F, FF OG H I, J and Exanple 6 ~I I~ S N

N N'C 136 WD 03/027113 PCT/ US02/ 30376 Exanple Structure LCVS [ MtH|

Repr esentwDis®271B8 Procedure (mn) 163 F 2.26 471. 3 |nterogdisar/ask F F O
G H I, Jand Exanple 6, 7, H2N 11-1 1 1/ 13 ~S NNN OMHG6 164 F 2.34

485. 3 Ilﬂxaﬁ@sﬁgi ate F, F F Qtfgetde |, J_ and E)g@p,{g&ﬁ,prﬁ] R%ﬂeséntétivé\ -S N
NNOHI65 Cj O F 2.71 398.4 Internediate Z, B / e(lfa&grrpleNANN
an B

16 H FH 166 F|2.88 542.6 Internediate F, F "'fm ’)Gg H 1 ample 8

rN N NN |‘>,'2H 67 F 2664956 tgter medate—+; 273 | 408.5 |Intormodiate
O,P,Q,Rand
Example 4

3.30 | 396.4 (Intermediate
0,P,Q,Rand
Example 4

73

341 | 3704 |Intermediate
0,P,Q,Rand
Example 5

74

3.56 | 396.5 |Intermediate
O,P,Q,R and
Example 5

75

76 0) 3.39 | 404.4 |Intermediate

= 0O,P,Q,Rand
“ | | Example 5
N N~ °N

77 O 2.69 | 370.3 |Intermediate

= O,P,Q,Rand
“ | | Example 5
N” N7 N ,
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FFOG H I, Jand Exanple 8 NNN OH 137 WO 03/027113 PCT/ US02/ 30376
Exanpl e Structure LCMS [ MtH] Representative RT Procedure (mn) 168 F 2.20
441.5 I ntwomastate F, F FO G H, 1,Jand Exanple 8 HO | [PCI/USo2/3d87é€N N N H
H 169 F 2.76 453.5 Internediate F, F FOGH |,Jand Exanple 8 L NNNN /

H 170 R 303 Tt eT e ALE —OHO Kt ; e 1 F N
IR AR A 1 A Jtégié TMJFFEP ) S RPEHEE] and
Exampld 1 N NNH 172 0 2.72 477.5 |nternedi i rotedure

78 9 2.59 | 356.3 |Intermediate

= 0,P,Q,Rand
| | Example 5
>
N~ °N

79 0O 2.74 | 408.4 |Intermediate

= 0,P,Q,R and
F ~ | | /@ Example 4
N~ "N” °N
H

1.60 | 394.0 |Intermediate

A,B,C,D,E
and Example
1,10, 11

80

81 2.88 | 376.4 |Intermediate S,
T, U, W and

Example 15

2.42 | 348.3 |Intermediate S,
T, U, W and
Example 15

82 0

83 | 1.69 | 426.2 |Intermediate
N 7, AA, AB
[ j and Example

N~ O 16, 2

122



FA B C D Eand Exanple 2 N NN H/I.

PCT/ US02/ 30376 Exanple Structure LCVMS [ MFH] Representati ve
1A80m3@27123 495. 5 I nternedi ate F,
6 H174 F 2.72 495.6 Internedi ate F,

R

d Exani

(mn)

CNNNN /
Q) NN
nH"' an

F 138 WD 03/027113

F FOGH,|
FFOG H

J and

RT Procedure
,Jand EBxarmgshz3@76 N N N N
\ Exanpl e 8

277 4875 dirate F;
H6 176 O 28&@5@%%94 | nt er nedi
ple 2 NNNNHH F

aIFﬁT

(min)

RO

R%H Senda

ProCe ure

le 8
-F11-'~ 1

84

3.87

480.4

Intermediate
A,B,C,D,E,
AL and
Example 4

85

Intermediate
A,B,C,D,E,
AL and
Example 4

86

2.43

283.6

T, Vand
Example 15

Intermediate S,

87

2.82

620.4

Intermediate
A,B,C,D,E
and Example
2,13

88

1.86

389.1

Intermediate
K,L, M, N,
AM, and
Example 1, 13

89

2.56

3723

Intermediate
Z,AA, AB
and Example
16,17,7
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177 F 3.13 502.5 Internediate F, F FO GH,I,Jand Exanple 6, 21

H 139 WD 03/027113 PCT/ US02/ 30376 Exanple Structure LCVS [ M+H|

Repr esentwDiod®RI13 Pr ocedur e
G H 1,Jand Exanple 6, 21

LI Y Sy I

0sS~ NN N /I

I nterme
180 HO
16, 17,

D O 2. §

.}&,E@].é:1
7 HI|I

FFOG Hirdoturd and Exanpl €
6 372.3 Internedi ate
181 0 2.19 408.2 Internedi ate

Z, AA, AB

LEMS

I'Ejl:

y

Exanpl e

@d‘\i g

2.41

504.2

Intermediate
A,B,C,D,E
and Example
2,12

91

2.50

518.3

Intermediate

A,B,C,D,E
and Example
2,12

92

2.71

566.3

Intermediate

A,B,C,D,E
and Example
2,12

93

2.54

417.4

Intermediate
K’ L) M) N’
and Example 2

94

2.27

342.4

Intermediate S,
T, U, W and
Example 15

95

1.71

426.2

Intermediate
A,B,C,D,E
and Example 2
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(mn) 178 F 2.93 488. 3 | nter medimpe3B76 F FO
H 179 F 2.41 426.3
NN OH

%}i%eke 'tat,ye,_
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and



F 182 F 2.39 425.4 Internediate F, F FO G H, |

[ MMH RepwelsmtAl: ve RT Procedure

,Jand Exanple 17,
/ NNN OH 140 WO 03/027113 PCT/ US02/ 30376 Exanple Structure LCM5
(mn) 183 0 2.18 407. 4rCatusowediat e

18 H2N |

F

A B C D EHNI I (1:,:r and Exanple 2 NNN 17,18 O H F 184 F 2.88
424. 4 |Imter mdterﬁegg{tl&lﬂm_ﬁanpl X IN O/1
HlSSIEyﬁa.nﬁp} 402. 2 Internediate O Z, AA AEq“%g@%Pe E;Sdéﬂitg’el N N AN
H I\ roe
(min)
96 O 1.74 | 412.1 |Intermediate
= A,B,C,D,E
- | | /@ and Example 2
(\N N~ N7 N
e @ H
97 O 2.75 | 411.2 |Intermediate
P A,B,C,D,E
| | /@ and Example 2
N N N N
@ ;
98 O 2.70 | 397.2 |Intermediate
P A,B,C,D,E
- | I O and Example 2
N N N N
- @ H
99 0o 2.52 | 399.4 |Intermediate
P A,B,C,D,E
L | | /@ and Example 2
N N N N
- @ H
100 0o 2.80 | 488.6 |Intermediate
y A,B,C,D,E |
~ | | O and Example 2
(\N N” NN
o O
101 0o 2.89 | 459.7 |Intermediate
y A,B,C,D,E
~ | | O and Example 2
@O\l N7 NN
@ H
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186 F F 2.41 408.3 Internediate Z, AA, AB OO0 and Exanple 16, 9 N NN H
I\ 187 FI 2.50 426.3 Internediate F~F Z, AA; AB O and Exanple 0 16,9 1
1.1 N N NwGo3sR711311 WO 03/ 027113 PCT/ US02/ 30376 Exanpl e SCmushusms7d CVS

[ M+H] Representatlve RT Procedure (nln) 188 2.43 386.1 Internediate O O

Z, AA, d—Exanpte\ 16,9 NN© £ 4“
|ntermF§?Da§{pZe F, FFOG I-P"!“ﬂdtﬁ{and Exanpl e Q%SrJM|HEPr?§ 190 [F 2. 88
462.5 Internedi ate F, .
(min)
102 2.54 | 441.6 |Intermediate
A,B,C,D,E
and Example 2
N
103 0 2.40 | 383.5 |Intermediate
y A,B,C,D,E
A\ “ | ] /© and Example 2
N N N° N
H © H
104 F 2.44 | 467.5 |Intermediate F,
F FO G,H,1,Jand
= Example 8
‘1 C
(\N N~ NTON
"~ @ H
105 F 2.51 | 480.4 |Intermediate F,
F——F O G,H,1Jand
= Example 8
‘1O
(\N N7 NN
" @ H
106 F 1.80 | 466.4 |Intermediate F,
F FO G,H,1,Jand
% Example 8
IO
(\N N”ONTON
AN © H
107 0 2.65 | 433.4 |Intermediate
/ A, B,CD,E
\©\ g || /© and Example 3
N N N~ °N
H © H
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FFOG H I, Jand Exanple 9 FFONNN F H/I 191 F 2.98 452.4
Intermediate F, F FOG H, |,Jand Exanple 91/ ONNNMH /I 192 F 3.12
480. 3 I ntwprmasitat®e F, F FO G H, 1,Jand Exanple 9 F ~I @CEXSopBd7éN F H
142 WD 03/ 027113 PCT/ US02/ 30376 Exanple Structure LCVS [ M+H]

Repr esentatiye RT Procedur m— 193 F 317 IV RER k&6 F FO
GH I S amie 9 0 N Fl 104 2.51 39§%M§n§er Sigcte&ng,lﬁxx, AB O
O and Exanple 16, 9

(min)
108 0 2.60 | 437.4 |Intermediate

F Z A,B,C,D,E
\©\ “ | | /@ and Example 3
N° "N” °N

109 0O 2.71 | 453.4 |Intermediate

Cl ~ A,B,C,D,E
\©\ ¢ | | /© and Example 3
N N N N
110 0 2.53 | 449.4 |Intermediate
_0 p A,B,C,D,E
\©\ - | | and Example 3
N N N N
111 O 2.65 | 433.4 |Intermediate
p A,B,C,D,E
- | | /@ and Example 3
N N N
112 0o 2.84 | 461.5 |Intermediate
p A,B,C,D,E
o | | /© and Example 3
N N N N
H

113 2.08 | 387.4 |Intermediate
= A B,C,D,E
| /@ and Example 2
N N
H

127



N NXINC H I\ 195 F 2.99 505.4 Internediate F, F FO G H, 1,Jand
Example 8\ | HNNHNF 196 F 3.05 513.5 Internediate F, FF 0O G H I,
J and BExsopBe28BIN N N H 197 F 2.47 455.4 Intermedi ate F, PCEF/US@/§937¢H,
|,Jand Exanple 8 o ~1 I I ~NNNN HH 143 WO 03/027113 PCT/ U802/30376

Exanpl e Strugture OV Wil _Representat T ve R KQCT 0 F
> 57 4B or medi ate. FORRE \CUNL and E:}@T“?(ﬁ”?g\“? ebﬁ&ﬁé OHF
N 1

199 0 2.70 440.2 Intermediate FF K L M N2 d Exahyed 7
(mmf‘
114 0O 2.46 | 433.4 |Intermediate
= A, B,C,D,E
o | O and Example 2
(j/ NN NN
H © H
115 0] 2.64 | 451.3 |[Intermediate
y A,B,C,D,E
- || /@ and Example 2
N7 SN NN
o :
F
116 ) 2.61 | 463.4 |Intermediate

P A,B,C,D,E
- Il /@ and Example 2
N N N

117 0 2.03 | 440.4 {Intermediate
p A,B,C,D,E
N - | O and Example 2
~">N"SNT NN
H (jH
118 ) 2.58 | 372.2 |Intermediate
p A,B,C,D,E
| | /@ and Example 9
07 SN NN
O
119 0 2.20 | 454.4 |Intermediate

_ A,B,C,D,E
~ || @ and Example
KW N NTON 2,13
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O1HF 200 0 2.19 411.3 Internediate Fr \ FK L, M N2 HN/ and

Exanple 2 NN AN 17,18 OH F 201 0 2.48 453.4 Internediate FF K, L, M
N2 and Bxarphz7izz ON NNH F 202 0 F 2.76 440. 2 | nt er medratse23B7«, L, M
N1 and Exanple ON17 OH 1 F 203 O F 2.76 481.5 Internediate F K, L,

M N1 and gnpte 22— NININgN L /O H F 144 %@ 7 '4 I 30376
Exanpl (;E)gfr’puect ure LCVS [ M+ C\I'-'g’tlallﬁresent ative Ft}F fgc:gﬁuﬁlﬁi%ﬁ{fa%

3 roC

(min)

120 0O 2.55 | 496.4 |Intermediate
= A,B,C,D,E
~ | | O and Example

(\N N“ NN 2,13
R ok

121 O 2.52 | 552.2 |Intermediate
y A,B,C,D,E
“ | | /@ and Example

(\N N NN 2,12
Re;

122 0O 2.44 | 516.3 |Intermediate
= A,B,C,D,E
- ] | /@ and Example

(\N N~ NN 2,13
D @ H
123 O 2.28 | 429.3 |Intermediate
y A,B,C,D,E
o - | [ /@ and Example 3
~~ N7 N7 NN
TN @ ¥
124 0O 2.45 | 431.4 |Intermediate
F K,L, M, N,
- | | /@ AH and
N N "N °N Example 2
~ @ H
125 O 2.45 | 362.3 |Intermediate
A K,L,M, N
|| /@ and Example 9
~ NS
O N N II’tli
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204 0 2.69 481.5 Internediate FFK L, M N2\ I I | and Exanple 2 N N N
NOH F 2050 F 2.23 411.3 Internediate F, K L, M N and Exanple H2N
N NN/ wWob8orf11¥ 206 0 2.27 383.4 Internediate F , K, [PCTASP2/3G761 | and
Exarrple2 NNNNQ] H6207F3124903Interrred|ateF F FO GH,I,Jand
Exanpl H—NN-NF O —F 120875 T3 medi at e
F,F Exﬁqéeri " 3 and EXNEYE 17, 18 HoN ﬁﬁgﬁﬁ ﬁ%igiﬁgﬁﬁgﬁfﬂbgg F 2.62

503. 4 | nt er nedi at e F, Procedure

(min) ‘
126 0 2.51 | 360.3 |Intermediate
E K,L,M, N,

Z | | /@ AH and
SNTSNT N Example 1

127 0 2.30 | 346.4 |Intermediate
F K,L, M, N,
|- @ AH and
SNTONTN Example 1

128 2.70 | 374.4 |Intermediate
O K) L: M9 Na
E AH and
= 1 /@ Example 1
NS

N N™ °N
0
129 2.69 | 438.3 |Intermediate
K,L,M,N
and Example
9,14, 4

2.64 | 428.3 |Intermediate
K, L MN
and Example
9,14, 4

130

130



FFOGHI,Jand Exanple 8 ~I I ~l NNNNF OH (t:~F 145 WO 03/027113
PCT/ US02/ 30376 Exanple Structure LCVS [ MFH] Representative RT Procedure

(mn) 210WwB02/0821531.5 Internmediate F, FF OG H, |, J aca/USBxampée 8 N N
NNF OH(tLF 211 F 2.54 491.4 Internediate F, F FO G H,1,Jand Exanpl e

8 o0 ~= ' NNINTNF uﬁfﬁfﬁ?ﬁ N Batkbeativel FO
GH I, [BAEPIE Example 8 NTIHE O H 213 F 2%‘%‘% L@?ﬁbgﬁg&&%ﬁ F, FFO
G H 1,Jand K Exanple 8 )

(min)

131 ~0 2.74 | 468.3 |Intermediate 2
K,L,M,N
and Example

o 9,14, 4
LI O
NO7SNTINTN
@ H
132 F 2.77 | 456.4 |Intermediate
| K,L, M, N
and Example
0 9,14,4
T
o7 SN NN
O
133 0 2.37 | 364.3 |Intermediate S,
= F T, U, W and
| I /©/ Example 15
SNTONTON
H
F
134 0 2.40 | 362.3 |Intermediate S,
_ i T, V, X and
l | /©/ Example 15
NS
N N° °N
O’
135 0 2.46 | 362.2 |Intermediate S,
z T,V, X and
| | Q Example 15
NS
N N” °N
i H ¢l
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NNNL 1IN HH F 214 F 3.02 476.3 Internedi ate F,
F Exanple 9 ONNN H F 146 WO 03/027113 PCT/ US02/ 30376 Exanpl e

St ruct ur ewD@MB2710M-H] Representative RT Procedure
I nt er nedi ate F,

FF

OG H I,

J and

(nin) 2PETRISE2IB76192. 3

216 F IRt
F 2.83

F 217
co5H F

T,V, X and
Example 15

FFOG H I, Jand F Exanple 911 GCGr ~-'"-ONNNH F
.2 Intermed &igclwre F F OG A TEcoMS ?MLH K epRldntativa PNF - H
: 492. 3 Internediate F, F F O G H, and |p g(mizieQNNNF
218 0 2.15 349.1 Internediate F K, L, M(min
136 0 2.28 | 346.3 (Intermediate S,
g T, V, X and
-« Il /© Example 15
N N N
@ -
137 0o 2.32 | 342.3 |Intermediate S,
= T,V, Xand
- . O\ Example 15
N N N
@ H
138 o 2.27 | 346.3 (Intermediate S,
z T,V, X and
“ | | /@\ Example 15
N N N F
@ H
139 o 2.41 | 362.3 |Intermediate S,
P T, V, X and
o | | /@\ Example 15
N~ "N” °N Cl
@ H
140 o 2.36 | 358.3 |Intermediate S,
pZ 0 T,V, X and
“~ l l D Example 15
N N N
@ H
141 O 2.32 | 358.3 |Intermediate S,
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and Example 2 I-N NNN Q) H 219 0 2.01 362.3 Internedi ate

N HO and Exanple AN N/ N 17,25 H 220 O 2.87 505.4 Internedi ate

L, M

Exanpl e Structure LCVS [I\/H—I] Repr esentative RT Procedure
Namd—NTPp §

F Nand \
F AH, K L M

396. 3
424. 3
223 0

AH,

F Wolo3f2A1N2 NN NN HH F 147 WO 03/027113 PCT/ B60a/S80 30366

.

PR

67 39

UI d.Le
rdi at e
6.3 Internedi ate

gqmi\§ﬁ“%&%

S(
[

(min)

2 3
N|IN F

142

Lfi@

2.36

358.3

Intermediate S,
T,V, X and
Example 15

143

d&@

2.35

364.3

Intermediate
A B,C,D,E
and Example 1

144

F
o)
peele
SNTONT N
H

2.60

406.3

Intermediate
Y,S, T, U, W
and Example
15

145

5.35

434.4

Intermediate
Y,S, T,U, W
and Example
15,4

146

3.43

470.3

Intermediate F,
G H, I, Jand
Example 6

147

3.43

470.3

Intermediate F,
G, H,1,Jand
Example 6

133

FrNK L M

K1

(min) 221 0 2.90

1\@< L@é‘%ﬂé éﬂtdﬁvé‘

.23

HF



N2 and F I | I/ Exanple 1 N NNH F 224 3.02 424.4 Internediate 0 AH K
L, M N2and FI | F Exanple, 1 NNNWH F 225 0 2.12 401.3 Internedi ate
A B, C Wpo2HO and Exanple N NNN3, 7 0 HH 148 WO @8r0R#11B76

PCT/ US02/ 30376 Exanple Structure LCVS [ MFH Representative RT Procedure

(mn) 226.Q ?ﬁﬁ?g—zl—l—gw—are—ﬁ TN [ R R dordsehtativand
Exanpl dESRIEl "N O H =y 7 00 2.69 487#%1}4 Ak (ﬁréfe%z,ea%f’ L. M N,
Al \ Il I 1 /{and Exanple 2 N NNNH (min)
148 F 2.59 | 541.3 |Intermediate F,
F FO G,H,1I,Jand
Example 6, 7
/ LI
o L O 5
S N N N
T © N
149 F 2.66 | 525.2 |Intermediate F,
F FO G, H,I,Jand
@ = ] ] /@ ll-Z‘;(ample 6,7,
N x>
S N N N
T © N
150 F 2.49 | 483.4 |Intermediate F,
F FO G, H,1I,Jand
Z | | O Example 8
\/O X
YNNI
151 F 238 | 4553 |Intermediate F,
F FO G, H, I, Jand
= ] ] /@ Example 8, 7
HO X
N N N N
T @ :
152 E 2.60 | 499.4 (Intermediate F,
F FO G,H, 1, Jand
= Example 6, 7,
LI :
- j]/\s N“>NTN
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228 O 0 2.37 447.4 Internediate K, L, M N, Al O\ | | j and Exanple 2 N
NNHH229002.60 374.3 Internediate K, L, M N A \ | | j and
Exanpl e IWON3M2MN1H ' C 230 2.78 390.1 Internediate HO O KPCTNShR/303F6 AM and
I/Exarrplel NNNH 23102094212Interrred|ate A B CDEOGO and
Exanpl —NEFNNNA22-H 1A WO 037027113 e

St r uct|hEEmplE [ M+ Repré%%‘ﬁ?lgﬁ ive RT Proced R é%e em&ﬁg?l 483. 2
Internediatel A, B, C Db E OSOI | J014-1 #?Exanple 22 H\ H
233 0[2.51 497.2 |ntermediate A B CDE 5. &min)

v"nrhl e

153 2.95 | 5474 [Infermediate F,
G, H, I, Jand
Example 6, 7,
O E
@( Y\S
154 2.19 | 482.3 |Intermediate F,
F FO G, H, I, Jand
y | | /@ ]f,;(ample 8,7,
N NS
- N N N N
\H/\H H
155 2.07 | 482.3 |Intermediate F,
G,H,1,Jand
Example 8, 7,
O :
\/N\[(\N
156 1.95 | 454.3 |Intermediate F,
F FO G,H,1,Jand
Z | | /© lligiample 8,7,
HsN >
N N N N
i @ H
157 F 2.18 | 524.3 |Intermediate F,

F FO G,H, I, Jand
Example 8, 7,
=
LI 0D 3
NN
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NNNN'OH\ H234 02.44 383.2 Internediate A B, C, DL E rNI and
Exanple 3 N NNJ HH 235 0 2.84 428.4 Internediate A B, C, D,  E 0 and
Exanpl e WON3MR71117 O H 236 O 2.77 400.3 Internediate A, PBI/USo2/837&€ 0 \ /
and Exanple N NAN 17 OH 1 I~ 237 02.30 372.2 Internediate A B CDE

HO and e NN 17 TS0 WO 037027 {J@MEFMJ,.E H 3R3dRativ{anpl e
Struct ?e% J\J’B [ MtH] Repre%téer[]a‘tugt i ve RT Proce { ﬁ) Qo 00 |427. 4
Internmpdiate | A, B, CD E N~/ and ExaaneN( 5\117 7 ] H
min
158 F 2.44 | 530.3 |Intermediate F,
F FO G,H, I, Jand
Example 8, 7
= s I
L 1) E
N ONTONTONTON
H © H
159 F 1.99 | 468.3 |Intermediate F,
F—F O G,H,1,J and
Example 8, 7,
WL :
/N\H/\N SN N N
H H
160 2.74 | 598.3 |Intermediate F,
G,H,I,Jand
Example 8, 7,
@ -
F
F
161 3.15 | 442.3 |Intermediate F,
G,H, L J and
/© Example 6
162 328 | 456.2 |Intermediate F,
F/FO G, H,LJand
= | | J@ Example 6
/Ls SNTSNTN
O
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239 O 2.18 441.5 Internediate O* A B, C Db E N\ ~ 1/ and Exanple NN
N 17, 7, 13 O6 H240 0 2.44 399.4 Internmediate A B, C D E HN/ and

Exanpl e NwNoBlodm¥, 13 H 241 O 2.66 455.5 Internedi ate PCAUSR/3E7O, E N
eN ~ / and Exanple AN N 17, 7, 13 O 6 H 242 02 79 427.3 Internedi ate A,

B, C, D N anmd—Exanmpte & N O 7, I3 0 +
Interma‘gfagﬁgele A B CDE FAKH‘F and Exarrple q\qs@; I&Ecedi;%i‘—)‘(wl )
03/ 027113 PCTJ/ US02/ 30376 Exanple Structure L 1ﬁ{MH-I] Rnpresent atlve RT

Pr ocedlire (rri n) 244 ﬂ 2. 58 AR? 3 | ntennediatle ) A nd
Exanpl ¢ NO6R N 17, 7, 2.26 1’47173 Intermed1ateF

G,H,I,Jand
Example 6, 7,
J@ -

HN j]As N

164 F 2.34 | 485.3 |Intermediate F,
F FO G,H,1,Jand

= Example 6, 7,
LI O E
- j(\s N” NN

165 cl O F 2.71 | 398.4 |Intermediate

= Z,AA, AB
[ | and Example
NS
N N N 16

166 F 2.88 | 542.6 |Intermediate F,
F FO G, H,L Jand

= /@ Example 8
48
ONTONTON

167 F 2.66 | 495.6 |Intermediate F,
F FO G,H, I, Jand

- | | /@ Example 8
SO SN NN
H
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OH 245 0 2.80 447.5 Intermediate A B, C, Db E N1 / and Exanple ON N H
17, 7, 13 246 0 2.97 481.8 Internediate A B, CDE C N/ and Exanple
O N N H 1wp 03/02718 247 0 3.30 481.3 Internediate A, B, CpCDUSE/d3and
Example ONNHN 17, 7, 13 C | / 248 0 3.05 481.7 Intennediate A, B,

C D E é%i(la/g}pzéd Exanpte \ 'Sé{ﬁicﬁlr\' A7, 7, 13 :L@ME?)E[MKH R%%%geri%%er

I nt erm A B, C D, N1 | / and Bx (r) H 152
WO 03/ p27113 |PCT/ US02/ 30376 Exanple Struct ureﬁ{.%ws [ M+ epr esent|ati ve
RT Propedurel(min) 250 0 2 82 384 4 |ntermedi@l

168 || F 2.20 | 441.5 |Intermediate F,
G,H,I,Jand
Example 8

169 2.76 | 453.5 |Intermediate F,
G,H,L,Jand

Example 8

3.05 | 430.3 |Intermediate
K,L, M, N, AI
and Example 1

170

171 3.14 | 428.4 |Intermediate
K,L,M,N, AI

and Example 1

2.72 | 477.5 |Intermediate
A,B,C,D,E
and Example 2

172

138



A B, CDE/(\ and Exanple

| nt ernedi at e

| nt er rediwoa3/0291B8 C, D, E O / and Exanpl e
412.4 Internediate

NNN/ 17,7,19,20 H 251 *NN- 2.94 398. 4

A B,CDE O and Exanmple NH 17, 7, 19, 20 252 0 3.22 426.4

A B C D E

/ and Exanple N 'O 7,

NNN"'0O 7, 19, 2PO0T/U9023B7AN 3. 05

19, 20 H 254 0

3.10 428 ‘ﬁ%f’l% ernediate A D, E 7 and ':XI?@MSG MM}% redeftativol 20 O
6H2556 1P 438.4 Internmediate A B, CD E p ré)e%(ﬁ'é\l NN/ 17,
7, 19, |20 O H 153 WO 03/027113 PCT/ US02/ 30376 lE)Sarrpl e $tructure LCVS
[Ml.l.l] Reprasaht a‘_l va D'I' Dr nhnrhlrn ’)I:R f\ (m F-A (1n1n
"173 FT ' 2.72 | 495.5 |Intermediate F,
F FO G,H,I,J and
}) p Example 8
a8
N N N N
%/ @ H
174 - F 2.72 | 495.6 |Intermediate F,
F FO G,H, I J and
\ })\’ % Example 8
s
N N N N
- <)
175 F 2.77 | 487.5 |Intermediate F,
F FO G,H,I J and
= /@ Example 8
48
N N N N
l H © H
176 o 2.43 | 437.4 |Intermediate
% F A,B,C,D,E
o - | | /©/ and Example 2
ZINSNTNTONT N
H H
F
177 F 3.13 | 502.5 |Intermediate F,
F FO G,H,1,J and
Y Example 6, 21
=L
-9 N N N
@]

139



2.96 432.4 Internediate \ I \ 1 I I A B, C D E and Exanple N N N 17,
7, 19, 20 O 6 H257 O3.16 466.4 Internediate C | | A B, C D, E and
Exanpl e NwNoBl02711%, 19, 20 O H -S-8 2.80 398.5 Interned aca/uso2/e3rg B, C,
Db E OD, and Exarrple 17,7, 19 20 H 259 O 2.95 412.5 Internediate VN \

A B, €D-EN-N-+—and 477 5 8. 6
| nt er nEdERPE| A B, C DD%r‘f % N N and EerrIﬁglérmﬁM%Fﬁﬁegwgﬁ H 1/
d b

261 F [0 3.06[450.3 Intermediate \ | \ | | A WS Bxampl e N N N
'C7, 19, 20| OH (miin)
178 F 2.93 | 488.3 |Intermediate F,
F——F O G,H,1,J and

Example 6, 21

179 2.41 | 426.3 |Intermediate F,
G, H,1,Jand

Example 17, 7

2.56 | 372.3 |Intermediate
Z, AA, AB
and Example
16,17,7

180

2.19 | 408.2 |Intermediate

A,B,C,D,E
and Example
17,7

181

182 2.39 | 425.4 |Intermediate F,
G,H,1,J and
Example 17,

18
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154 WD 03/027113 PCT/ US02/ 30376 Exanple Structure LCVS [ M+H]

Representative RT Procedure

(mn) 262 0 3.05 450.4 Internedi ate

F A B,

C,DE [/ woddxample N NN 17,7, 19,20 O 6 H 263 0 1.94 Pca/udor/sin3es nedi at e
Fol\ KK L, M N HOI I I o and Exanple NN N 17, 7 OHI\ o0 264 0 2.44
374. 4 EntermedirateF 1K M N—o and Exanp} g IR fpredentaéye 0O HI\
265 0 [PX86PEG8 3 I nter med ST\ K, L, M | ? wo]aplcfréﬁﬂgrple N N N
17, 7,119, 20 O Hol 266 0 2.68 442.4|ntelrEEi6\|te >>f | | \ and
Exanplle S NINN17_7_ 19 20 OH 1in) :
183 0 2.18 | 407.4 |Intermediate
A,B,C,D,E
and Example
17,18
184 2.88 | 424.4 |(Intermediate F,
G, H,1,Jand
Example 17, 7,
19, 20
185 | 2.27 | 402.2 |Intermediate
O Z, AA, AB
I and Example
o O 16,9
48w
NS
N N N
sl
186 FF 2.41 | 408.3 |Intermediate
\[ Z, AA, AB
0O O and Example
4eNs
SNTNTN
O
187 F 2.50 | 426.3 |Intermediate
F——F Z,AA, AB
' and Example
0 16,9
40%e
SNTONT N
O
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267 0 2.97 470.5 Intermediate C F\ K L, M N ol I |I o and Exanple N N
N'C7, 19, 20 0 H 155 WO 03/027113 PCT/ US02/ 30376 Exanple Structure LCVS
[ MMH] RepweswsfeAls ve RT Procedure (mn) 268 0 2.53 376. 3rCmtusomediat e\

K L, M N/ and Exarrple9 FDC~~0NNN / HZ269 0 2.28 405.4

| nt er ngdi_at M nd—Exanpie 2 | @ tifve'“5 406. 2
| nt er medi®s .Pze F K L, M l\\thldFur? and Exanpl e &C]gsrj%ﬁ] g&ﬁ?ﬁa .70
390.2 |ntermgdiate F/ K,L,MN \ / and Exan ?~ON 7200
2.20 417 3 Internediate F K| M N A mm :
188 )\ 2.43 | 386.1 |Intermediate
o o Z,AA, AB
and Example
489
SNTONTN
@ H
189 F 2.66 | 456.4 |Intermediate F,
F FO G,H,I,Jand
% | | /© Example 9
O SNNTN
@ H
190 F 2.88 | 462.5 |Intermediate F,
F FO G,H,I,Jand
y [ | /© Example 9
Fj/\o SNTONTN
191 F 2.98 | 452.4 |Intermediate F,
F FO G,H,1,Jand
Z ! ] /@ Example 9
ﬁ\o SNTN N
192 F 3.12 | 480.3 |Intermediate F,
F FO G,H,I,Jand
y | | /@ Example 9
F
X 707NN
F F H
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B, CDE

and Exampl e

HZN N/ 17,18 NN O 6 H 273 0 2.38 386.3 Internedi ate
/ and Exanple NN N'C 7, 19, 20,

OH H 25 156 WD 03/027113

A

PCT/ US02/80338271Exanpl e Structure LCVS [ MFH] Repr esent at i PeTRBoPs@cedUr €

(mn) 274 0 2.63 440.3 Internediate

A B C D E oy)

and Example S

N NN g 7.19,20, OH H 2 5 0 283 468.[3,dNis Eviedt ReBresenthivd: C D E
\ 1 ﬁg}iaﬁ?fé’;nd Exanpl e ﬁtﬁ&ﬁﬁé? 7, 19, 20, -FZS {]P/ﬁ%&greo:?’ 0 2.79
479.3 |ntermgdiate F, G H, |, J and Exanplle ) NNNﬁ) H 277 CF3 0
2. 451 2 ldternediateFE G—H—}—J and—Bxarpt¢—8 -
>8 o3 T 3.10 | 440.1 |Intermediate F,
F FO G,H,I,Jand
Y | | /© Example 9
)\ N
0" "N °N N
H
194 2.51 | 398.1 |Intermediate
,Y Z,AA, AB
0 O and Example
16,9
O
N
N N N
@ H
195 F 2.99 | 505.4 |Intermediate F,
F FO G H,I,Jand
y /@ Example 8
a8
/©/\N N”NTON
H H
196 F 3.05 | 513.5 |Intermediate F,
F FO G, H,I,Jand
= O Example 8
a8
[ I N N N N
<)
197 F 2.47 | 455.4 |Intermediate F,
F FO G, H,I,Jand
~ | | /@ Example 8
AONSNTSNTNTON
H [ H
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N'"3 NNNOMH278 0 2.58 356.4 Internedi ate

Exanpl e

15,34 N N NO"

FOHY, S T, U W FF 0 and

H 279 0 2.79 404.4 Internediate / Y, S, T, U W

and Exanpwe 030271534 N N N H 157 WD 03/ 027113 PCT/ US02/ 303T6/USEX303p4 e
Structure LCVB [NHH] Representatlve RT Procedure

422. 4
2.78
H FF

SlExam
op4. 4+
|

(mn)

280 F I 0 2.93

ter

OH

ol

/

diate—Y, &ugf&rei_vv ana |:xanp

ternedlate
282 0 0 2.50 442.2 Internedlate

: E;:Ms

(mng)

J[l\{g;f'ﬁl1 ﬁ (g%se‘htat{iF

3 + Y,

198

2.57

453.4

Intermediate
K, L, M, Ny
and Example 2

199

2.70

440.2

Intermediate
K, L, M, N,
and Example
17

200

2.19

411.3

Intermediate
K,L, M, N,
and Example
17,18

201

2.48

453.4

Intermediate
K, L,M, N,
and Example 2

202

2.76

440.2

Intermediate
K, L, M, N;
and Example
17

203

2.76

481.5

Intermediate
K, L, M, Ny
and Example 2

144
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FFI1 / HO + and Exanple NI NN1) 1534 H 6 283 0 0 2.26 372.4

Intermediate HY, S, T,UW | | | , and Exanple O NN N 'O 15,34 OHTF HO
F 284 0 OWDP.038212%. 4 Internediate NY, S, T, U W and Epampise2/be3ké N / 15,
31, 32, 33, 6 H 13 285 0 0 2.19 413.4 Internmediate NY,S T, UW HI | and

Exanpl F—45—34—32,—33 H-13—158 WO BIFORL OIS 376
Exanpl Exg’ffﬂpggture LCVB [ MFT Cég?)resent ative EEW@%%%G%E&{V%§G 00
YA \ | |an
C

2.15 384.4 Internediate HO/ / Y, S T, U, ) g@énpla N N N
/ 15 B1. 32|H 6 287 0 0 2.01 386 4 Internedi®® Hov s T 4y W and
Exanpl g 204 N[NJO 15, 31, 32, 83 2.69 | 481.5 |Intermediate

K, L, M, N,

and Example 2

2.23 | 411.3 |Intermediate
K, LM, N;
and Example
17,18

205

206 0o 2.27 | 383.4 |Intermediate
' K,L,AC, AG
and Example 2

207 3.12 | 490.3 |Intermediate F,
G,H,I,Jand

Example 17

2.55 | 461.3 |Intermediate F,
G,H,I,Jand
Example 17,
18

208

209 F 2.62 | 503.4 |Intermediate F,
F FO G,H,I,Jand

p | | @\ Example 8
NS
(ONTUONTON F
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6 H288 0 0 2.42 396.5 Internediate Y, S, T,UW / | | | / and Exanple N
N NJO 15,31 H 6 289 2.97 430.6 Intermediate Y, S, T, U W O and Exanple
15, 31 CNwODoslod1i3 H 6 290 0 O 2.33 398.6 I nternediate YPCHUSI/ENW and
Exanple N AN N 15,31 33 6 H291 2.87 432.4 Internediate Y, S, T, U W O

and BExanmpte—15—31; \I =1 O 159 WO ‘R,é (ﬂé{tég376
Exanpl gxéﬂ’]&ture LCI\/IS [ 1a(rapresent ative Rtlj‘é éedur rcir&{% ] 00201
397.3 [Internmgdiate H2N / Y, S, T, U W\ /(m%ld Exanﬁ N\ 15, 31,
32, 13 _H -
210 F 2.82 | 531.5 |Intermediate F,
F FO G H, L Jand
. Example 8
T
NN F
agioN
F
211 F 2.54 | 491.4 (Intermediate F,
F FO G,H,1,Jand

Z | | O\ Example 8
AN F _

212 F 2.93 | 531.4 |Intermediate F,

G H,I Jand

F
y | /©/F Example 8
|
N "N” °N

F
213 F 2.47 | 491.4 |Intermediate F,
F FO G,H,I,Jand
Y | | /©/F Example 8
e T N
H H
F
214 F 3.02 | 476.3 |Intermediate F,
F FO G, H,I Jand

Y | | /©/F Example 9
)\o SNTONT N
H
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[/ 293 0 0 2.00 399.5 Internediate H2N Y, S, T,U WI / and Exanple N N N
"C31, 32, 33, H13 / 294 F 2.63 461.3 Internediate F, F FO G H, 1, Jand
F Exanpl ew003/02AN N ~ N ~ Na 18 OHF 295 0 2.54 445.5 Ppordarsowsidaée F r
/I K, L, M N\ and Exanple 2 N NNNOG6 H 296 0 0 2.27 425.3 Internediate
Y, S, B UW—N— (T agd Eranpte NN B PR B 2. 43
392, 3 |WEBPMdiate B, _dc%'t?“@@s T, U W \LIR S JRvHp %}gﬁe "N 'N|N " O H
160 WO 03/ 021113 PCT/ US02/ 30376 Exanple Strdcture|LCVS ? ﬁ&_}?
Representative RT Procedure min) :
215 F 2.75 | 492.3 |Intermediate F,
F FO G,H, I, Jand
_ ) /©/F Example 9
AN SN N
H
F
216 F 3.14 | 476.2 |Intermediate F,
F FO G, H,1,Jand
~ Example 9
JNeS
0" "N” 'N” 'N F
@H .
F
217 F 2.83 | 492.3 |Intermediate F,
F FO G,H, I, Jand
Z - /@\ Example 9
O SN F
@H
F
218 0 2.15 | 349.1 |Intermediate
Fer K, L, M, N
- | | J\ and Example 2
ONTONTONTON
O\) )\ H
219 O 2.01 | 362.3 |Intermediate
Fe s K,L, M, N
I /@ and Example
HO S SN 17,25
@ H
220 0 2.87 | 505.4 |Intermediate
AH, K, L, M,
F\@\F % ) /@/F N,
N7 SNTONTON
H H
F
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(mn) 298 0 0 2.40 398.5 Internedi ate

NN'O15,31 6 H299 0 0 2.28 411.4 Internedi ate
Exanpl e NwNoBlo2m381, 32, 13 6 H 300 F 3.18 490.0 | nt er medcatuso3037¢ F O G

Y, S, T, U W O\ \ and Exanple N
YS T, U W \H\ and

/{027113
cedure

H I, J and F Exanple 9 O NNN H F 301 F 2.90 462.3 Internediate F, F
--F O T—J and FEX O NN NH TJ 32 &k@ﬁ?ﬁve
I nt erng am{ple F, FFOG ﬁrg\] and Exanplle W Ekﬂ%d
PCT/ USP2/ 30376 Exanpl e Structure LOVS [ MtH| 3%%5?°entat've Prc
mn :
( ) 221 o 2.90 | 396.3 |Intermediate
F AH, K, L, M,
~ | ‘ N and :
SN NN Example 1
F. J\: H F
222 3.23 | 424.3 |Intermediate
@) AH: Kn L9 Ma
F. N and
= [ | /@ Example 1
NS
N "N °N
F\© H o F
223 0 2.67 | 396.3 |Intermediate
E £ AH, K, L, M,
X Y N nd
SN ONT N Example 1
H
F
224 3.02 | 424.4 |Intermediate
o AH,K,L, M,
N, and
F 2
"~~~ Example, 1
a8
N™ "N” °N
H
F
225 0 2.12 | 401.3 |Intermediate
y A,B,C,D,E
HO - || /@ and Example
N” °N” °N N 3,7
T @ :
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303 F 2.66 418.3 Internediate F, F-1-FOGH,I,Jand F Exanple 1 J | | JlI
NN H F 304 O2.70 403.6 Internediate F/ \ K, L, M N/ and Exanple 2
N N N N /wB 032111805 F 2.52 503.6 Internediate F, F FO GpCHUSh2/3@nel F

Exarple 8 J 1 11 JJUJNNNN H F 306 F 3.03 502.2 Internmediate F, F FO

G H, |, gand—txanpte 83N N0 303
I nter 6.%1%(3 S, pT, 6, JW\Iagrﬁai&L(%le;a:rprel_ZSHkl% [(K/II—TLFH/ Rf&i%%%vg

Proc e

N

(min)
2.45 | 459.4 |Intermediate

K, L, M, N, Al
and Example 2

226

2.69 | 487.5 |Intermediate
K,L,M, N, Al
and Example 2

227

2.37 | 447.4 |Intermediate
K,L, M, N, Al
and Example 2

228

2.60 | 374.3 |Intermediate
K,L,M,N, Al
and Example 1

229

230 2.78 | 390.1 [Intermediate
HO o K,L, M, N,
F AM and

N Example 1
(]
N~ °N

231 0o 2.09 | 421.2 |Intermediate

A,B,C,D,E
=
N |1 /@ and Example
SN SN 22
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WO 03/ 027113 PCT/ US02/ 30376 Exanple Structure LCMS [ MrH Representative

RT Procedure (mn)

308 0 2.40 358.4 Internedi ate

A B, C D E and

Exanpl e 9WO@3M2MNMIN 6 H Utilizing the above descri bed proc@dnress2/3mr6

internediates and exanples al one or

in conbi nati on

a variety of Fornula I

conpoy Eua €a
reprege
Table |l B. T
| nt er nedi at e

ATEPI°

h
—oe—Prepat et
e procedure §§¥gyﬁ%ed
abl e 1B Exanpl e Structure Represeg
Z, AA, _AB and 0 Exanple 16 4

appropri
These conp

1M i;ﬁﬁ

(ﬂ‘ﬁe ffakide

I zed

?gglve Pf%ce ure 3

O lntornnd
-O— Rt et

and the
in
D9 N

NH O AA 238B

O Exanpl e 16

and Exanpl e 16,|2

NN©G6 H 311
WO Q

27113 PCT/ yso2/ 3

E,Inierme te Al
(478, C, D, E
and Example
22

ate Z,
B and N H

233

2.51 | 497.2

Intermediate

A,B,C,D,E
and Example
22

234

2.44 | 383.2

Intermediate
A,B,C,D,E
and Example 3

235

2.84 | 4284

Intermediate
A,B,C,D,E
and Example
17

236

2.77 | 400.3

Intermediate
A,B,C,D,E
and Example
17

237

2.30 | 372.2

Intermediate

A,B,C,D,E
and Example
17,7
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Exanpl e Structure Representative Procedure 312 Internediate Z, O AA AB

and Exanple 16, 2 NHO 1 ; I'l NNNH 313 HOO Internediate Z, AA AB

and NH O Wwaapra1316, 2, 7 N NNH 314 ~O O I ntermnmedi at ®CZT/USOA337AB and

NHOExarrpIe 16, 2 NNN6H7Interrred|ateZ 315 AA, AB and HN O

Exanpl g6 1, & NH N6 H 164V vl 2530376
Z ELER TS R

Exanpl gture Represe atrve Procedure 3 PR R

(min)
2.50 | 427.4 |Intermediate
A,B,C,D,E
and Example
17,7, 13

2.18 | 441.5 |Intermediate

A,B,C,D,E
and Example
17,7,13

239

2.44 | 399.4 |Intermediate

A,B,C,D,E
and Example
17,7, 13

240

2.66 | 455.5 |Intermediate

A,B,C,D,E
and Example
17,7, 13

241

2.79 | 427.3 |Intermediate

A,B,C,D,E
and Example
17,7, 13

242

2.58 | 411.3 |Intermediate
A,B,C,D,E
and Example
17,7, 13

243
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H N AA, AB and Exanple 16, 2, NH O 7,13 NNN 6 H 317 HO O Internedi ate
Z, AA AB and S O Exanple 16, 6, 7 NANNH 318 ~OO Internediate Z,

AA, AB amwo®302Htanple 16, 6 N N N 6 H 319 Internedi ate PCT/USH2/308B and H N
O Exanple 16, 6, 7,13 S ONNN H 165 WO 03/027113 PCT/ US02/ 30376
Exanple=Stt ré\,t tr-e—Rept c°c'$tt°‘t ye Procedure SE%MS’I [ﬁ/fﬁ?fk@ﬁr@seﬁtativg AA, AB
and EXEFAPR6 6 s o0 7OUSUREN N 6 H BT Prosedure

(min)
2.58 | 457.3 |Intermediate
A,B,C,D,E
and Example
17,7,13

244

2.80 | 447.5 |Intermediate

A,B,C,D,E
and Example
17,7,13

245

2.97 | 481.8 |Intermediate

A,B,C,D,E
and Example
17,7,13

246

3.30 | 481.3 |Intermediate

A,B,C,D,E
and Example
17,7,13

247

3.05 | 481.7 (Intermediate

A B,C,D,E
and Example
17,7,13

248

1.99 | 371.4 |Intermediate
A,B,C,D,E
and Example
17,18

249
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321 HOO Internediate Z, AA AB, and 0 O Exanple 16, 9, 7 N NNH 322
-,,,,0 0 Internediate Z, AA AB, and ro 0 Exanple 16, 9 N NNG6 H 7

I nt er rediwoO®3d2711823 AA, AB, and H N O Exanple 16, 9, 7pC3/USI307AN N 6 H
166 WO 03/ 027113 PCT/ US02/ 30376 Exarrpl e Structure Repr esentative Procedure
324 | nt -u* ate—Z—HN©O /év-\ I'-\D and—Exanpte 8 M—'—ﬁ] éprém NN H

o sentative
325 | nt er Hi%4te z. O O AA’ "Snd  Exanpl e Xope rocedure

(min)
2.82 | 384.4 |Intermediate
A,B,C,D,E
and Example
17,7,19,20

250

2.94 | 398.4 (Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

251

3.22 | 426.4 |Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

252

3.05 | 412.4 |Intermediate
A,B,C,D,E
and Example
17,7, 19,20

253

3.10 | 424.4 |Intermediate
A,B,C,D,E
and Example
17,7, 19,20

254

3.19 | 438.4 |Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

255
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6 H 326 Internediate Z, ON AA, AB, and Exanple 16, 9 OONNN H 327
Intermediate Z, --N AA, AB, and Exanple 16, 9 OONNN H 167 WO

03/ 027113wWB@3h302/ 30376 Exanpl e Structure Representati vecPrusorsidre 328 0
I nternediate S._ T. U Wand\ Erarrglse éi EéMN N N 6 : 329 0

| nt er nedixampley, S, T, U, Warsdructor@npl e , " -
Intermediate Y, S, T, U Wand \ Exanple 15] 34 l\[lp/l(\ljll-PHL r&ﬁ%ﬁf &H 0
Interngdiate ¥, S, T, U Wand (min)

256 2.96 | 4324 |Itermediato
A,B,C,D,E
and Example
17,7, 19, 20

3.16 | 466.4 |Intermediate
A,B,C,D,E
and Example
17,7, 19,20

257

2.80 | 398.5 |Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

258

2.95 | 412.5 |Intermediate
A,B,C,D,E
and Example
17,7,19, 20

259

2.80 | 438.6 |Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

260

3.06 | 450.3 |Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

261
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\ Exanple 15, 34 N NNG6 H332 NO Internedi ate Y,
\ | Exanple 15, 4 NNNG6 'O 333 0 Internediate Y,

Structure Represent ative Procedure

and \
S T, U,
\ | S,
| nt er

S, T, U Wand
S, T, U Wand
Exanple NP 04/027143 N N 'O 6 H 168 WO 03/027113 PCT/ US02/ 3@8TAIS0Esanp| e

334 0 0 Internmediate Y, [ S,

T,

[
T, U W4
bdi at e

1
e—15;

I Exarrple 1

P

AN 3356006

t“iﬁ“ﬁ N .o 34 13

nd N/ Exanple 15, H ~N |

N |

/
N\

N

(min)

4

ﬁ\;f'ir%ﬁ% Fresel %’aﬁ?cﬁ
13

FpPFTegs 7

0

262

Y,

3.05

450.4

Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

263

1.94

376.2

Intermediate
K,L,M,N
and Example
17,7

264

2.44

374.4

Intermediate
K, L, M,N

and Example
17,7, 19,20

265

2.59

388.3

Intermediate
K,L,M,N

and Example
17,7, 19, 20

266

2.68

442 4

Intermediate
K,L,M,N
and Example
17,7, 19,20

267

2.97

470.5

Intermediate
K, L,M,N

and Example
17,7, 19, 20
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S, T, U Wand H/ / | Exanple 15, N 34, 13 H \ .I 338 0 Internedi ate K,
FL M N Y,zZ\ NNN\ HOI I | / Exanple 31, 32 OIl \ H339 0

I nt er nediwo®3027113 \ P, QRand O I | / Exanple 17, N N H PET/UR62/3B6O WO

03/ 027113 PCT/ US02/ 30376 Exanple Structure Representative Procedure 340 F

-
)

I nter o)y F— G H—1 md anmpte 31, 3314 N a1
|nter§‘“2 ple A B, C D maHHEX/ Exanpl e 1 &WM‘*‘W ll}épjg rj‘kﬁé 342 HO
e

O Internedi atle Z, AA, AB and 0 Exanple 16,

(min)
268 O 2.53 | 376.3 |Intermediate
Fu s K,L,M,N
- |1 J@ and Example 9
07NN N
@ H
269 O 2.28 | 405.4 |Intermediate
Fos K, L, M, N
o - | — @ and Example 2
SIONSNTTINT NN
H H
270 0O 2.35 | 406.2 |Intermediate
Fe s K,L, M, N
o - | | /@ and Example 9
ZINN07SNT NN
@ H
271 O 2.70 | 390.2 |Intermediate
K,LMN
and Example 9

2.20 | 417.3 |Intermediate
K,L,M,N, Al
and Example
17,18

272

2.38 | 386.3 |Intermediate

A,B,C,D,E
and Example
17,7, 19, 20,
25

273
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31, 32, 33 NNG6 H343 O Internediate A, B, C D Eand / Exanple 1 and N
NW'D bNH~-0 AK 344 O Internediate A, B, C, D Eand HO/ Exanple 31, 32

N N N O HvOob302M0 03/ 027113 PCT/ US02/ 30376 Exanpl e StructPamrass2/30376
Represent ative Procedure 345 O Internediate A, B, C, D, E and AU 1 /

Exampl est—at N—NN"OCA NHOF—346—0—1TteT and N
ONNN 2¥%HIF|/ 347 HO 0 gl"fﬁ'f" NSedi ate Z, Aﬁ%@g @gﬁﬁg%gafﬁﬁ@“’%e 31, 32
|

(min)
2.63 | 440.3 |Intermediate

A,B,C,D,E
and Example
17,7, 19, 20,
25

274

2.83 | 468.3 |Intermediate

A, B, CD,E
and Example
17,7, 19, 20,
25

275

276 CF; O 2.79 | 479.3 (Intermediate F,
G,H,I,Jand
Example 8

277 CF; O 2.58 | 451.2 |Intermediate F,

Q G,H,I,Jand

Example 8

2.58 | 356.4 |Intermediate
Y,S, T,U, W
and Example
15, 34

278

2.79 | 404.4 |Intermediate
Y,S, T, U W
and Example
15,4

279
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NNN H 6 348 F Internediate F, F FO G H, |,Jand Exanple 31, Ilz~ HOIl 1
[/ 32, 33. NNNOHI~ 349 0 Internediate 0, P, Q Rand Ol / Exanple 17,
N N N N MWo023/02a1H 171 WO 03/027113 PCT/ US02/ 30376 ExanpiCe/tSvr/smsvar e

Representative Procedure 350 O Internediate K, L, M Nand O/ Exanple 31

N N O H35t-Ftntermediatecr—F F O G—H 1 0 1710 N N
O H 3555 e nedi ate A SECE b and O \L%ﬁ%@dnﬁgﬁ F:zﬁal

(min)
2.93 | 422.4 |Intermediate
Y,S, T, U W
and Example
15,4

280

2.78 | 384.4 |Intermediate
Y,S, T, U, W
and Example
15, 34

281

282 0 O 2.50 | 442.2 |Intermediate

= (423 +1|Y,S, T,U, W
F v e || /© H20 + |and Example
N7 N 1) |15, 34

283 0 o) 2.26 | 372.4 |Intermediate

Y,S, T, U W
= s 1, Uy
HO™ _ | | /@ and Example
N N™ °N 15, 34

284 0O 0O 2.29 | 427.4 |Intermediate
~N Z Y,S, T, U W
| “ | | and Example
N~ N7 N 15, 31, 32, 33,

" ;

285 0 O 2.19 | 413.4 |Intermediate
Y,S, T, U, W
and Example
15,31, 32, 33,

" "
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NNN OHI

N NNH

I\ 354 Olnternedi ate A,
32, 33 OvB 030271355 0 I nternedi ate K,

\ 353 1 Internediate Z,

Example 16, 31 OO0 AA, AB and Ol /
B, C D Eand |

/ Exanple 31, HON N N

'O 32,33 OH 172 WD 03/027113 PCT/ US02/ 30376 Exanple Structure

Repres
Exanpl ¢
Exanpl ¢

Ld.LI

’iaf“p

e Procedure g0 -t termediate
a,-:_NNHZ%?L?C%r%S? 0 Interne

'aLCMS

(mm)

R

Y&séﬂ’cgm%
Pr§ edB’e

L._

286

0] O
el
I
e

2.15

384.4

Intermediate
Y,S, T, U, W
and Example
15,31, 32

287

O O
aaeale
NS
N N

2.01

386.4

Intermediate
Y,S, T,U, W
and Example
15,31, 32,33

288

(@)
%@
NS
N "N~ °N
H

2.42

396.5

Intermediate
Y,S, T, U, W
and Example
15, 31

289

2.97

430.6

Intermediate
Y,S, T, U W
and Example
15,31

290

2.33

398.6

Intermediate
Y,S, T,U W
and Example
15,31, 33

291

2.87

432.4

159
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and Example
15,31, 33
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| nt ernedi at e
J J N N NWOH3/0271360 | nter nedi ate Z,

358 0 Internedi ate A,
HAL \ |

359 Internedi ate Z,

B, C D E and Exanple 1 and NN N
0 AA; AB, and Exanple 16, 5
0 AA, AB, and ExanplPeTA502/3037AN N |

NI H /1 361\ NO2 Internediate Z, AA AB, and OExarrpIe 16, 4 I | /~ N
N N\ H—33-W-03+-0274113 u/ USo2+-39376 |:) sentative
Pr ocedLF'r?‘QmP&Z 0 I nt er nedi FL M N, a S| REHREpfesciatlve
?{ Procedure
(min)
292 0 O 2.01 | 397.3 |Intermediate
HoN NP Y,S, T, U, W
~ | | and Example
N~ N7 °N 15,31,32,13
@ H
293 0o O 2.00 | 399.5 |Intermediate
Y,S, T, U W
= s My Ly Lo
HaN “ l | O and Example
N” °N” °N 15, 31, 32, 33,
@ H 13
294 F 2.63 | 461.3 |Intermediate F,
G,H,I,Jand
Example 17,
18
N
o} H
F
295 O 2.54 | 445.5 |Intermediate
Fe s K,L,M,N
“ | | /@ and Example 2
\’/\N N NN
oY @ H
296 O O 2.27 | 425.3 |Intermediate
\N Y Y, S, T, U, W
| - | | and Example
N~ N7 °N 15,31,32,13
@ H
297 O 2.43 | 392.3 |Intermediate
Br~~ Y,S, T, U, W
| | /@ and Example
NS
N N N 15
@ H
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\ / Exanple 2 GN NN NJ? ""6 H 363 0 Internedi ate K,
Exanple 2 GNNNN H O- 364 O Internediate K, F C
Exanpl e 2wvo@slodyi H H Cl 365 O I nternedi ate

FOL, M N and
L, M N, and I

NNNNG®GGH366 0 Internedi ate K,

K,

FL M N and

F L M RcTarsd23@xanpl e 2
/| Exanple 2 GNNNNH

367 0 RratermgdtateK—F g M —IN—andExanmpter &N C Ty 174 WO
03/ 027 [EF4TRSY US02/ 30376  STUCHU® LEMS] [V {Represerittive
RT Procedure
(min)
298 O 0 2.40 | 398.5 |Intermediate
N P Y,S, T, U, W
om | O and Example
N "N °N 15,31
@ H
299 0 0o 2.28 | 411.4 |Intermediate
SNTNANF Y,S, T, U, W
H “ | | and Example
N "N °N 15,31,32,13
@ H
300 F 3.18 | 490.0 |Intermediate F,
F FO G,H,I,Jand
‘ Z | | /©/F Example 9
NS
><o N N7 N
H
F
301 F 2.90 | 462.3 |Intermediate F,
F FO G,H, I Jand
Z F Example 9
48
07 SN NN
H
F
302 F 2.90 | 418.3 |Intermediate F,
F——FO G,H,1,J and
= /@ Example 1
48
N N N
o
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Exanpl e Structure Representative Procedure
N, and Exanple 2 N NN N GH 369 0 Internedi ate K,

Exanpl e 2vNoBlod¥i F \ H F 370 O Internedi ate K,

Exanmple 2 GN NN HH

i N 371 0 CN I nternedi at

e A

F N

368 0 Internedi ate K,

FL M

F/ \L, M N and

B, C

D Eand 1

L, PEIT/UN02/30306

\

xanpl e 2

Exanpl ez2-GN-IN-INN+—H—CN 372 0t ntermedratig A <B _ »
N N N NERmMPIElS 0| Lt er medP ISR B, G D, Eand - grrBY%H% ﬁ}‘fieﬁﬁ%‘(&
(min)
303 F 2.66 | 418.3 |Intermediate F,
F FO G, H,I,Jand
e F Example 1
90We]
N N N
i H
F
304 O 2.70 | 403.6 |Intermediate
Fe s K,L, M, N
L “ | | /@ and Example 2
N N N” °N
k H
305 F 2.52 | 503.6 |Intermediate F,
F FO G,H,1I Jand
Z /©/F Example 8
a8
ONTONTONTN
o/ i H
F
306 F 3.03 | 502.2 |Intermediate F,
F——Fo G, H, 1L, J and
= Example 8
“
ONTONTONTON
o ) i H F
307 O OH 2.68 | 358.0 (Intermediate S,
= T, U, W and
| l /@ Example 25
NS
N N N
@ H
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GHN 175 WD 03/027113 PCT/ US02/ 30376 Exanple Structure Representative
Procedure 374 0 Internediate A, B, C, D, E and Exanmple 2 N~-N NN~ O G
H,-O 3As003beties nediate A, B, C, D, E and Exanple 2 GRCWUNZ&)B7876 O
Internediate A, B, C, Db Eand \ No Exanple 2 GNNNN H U377 0

| nt er megiate A& B,“@,“D,_W?Exdnpie 2 GN~YGIY o 378
Intermeg%(at eeA, B, C D and Exanpl e 2 GN ]%Sl-i[%sl]()ﬁjpﬁ?s\ér{%%g? ate S,

T V. X and ocedure

(min)

308 o 2.40 | 358.4 |Intermediate
= A,B,C,D,E
| | O and Example 9
~ NS
0" °N N N
@ H

Utilizing the above described procedures for intermediates and examples alone or
in combination, a variety of Formula I compounds can be prepared using the appropriate
starting material and the representative procedure described. These compounds are

summarized in Table 1B.

Table 1B
Example Structure Representative
Procedure
309 Intermediate Z,
AA, AB and
Example 16, 4
310 Intermediate Z,
AA, AB and
Example 16, 2
311 Intermediate Z,
AA, AB and
NH O Example 16, 3
=
L)
N° 'N° N
<l
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Exanple 15 NN/ O 176 WO 03/027113 PCT/ US02/ 30376 Exanple Structure

Representative Procedure 380 O Internediate S,
N / N, -~ 88b302711nt er nedi ate S,

T, V, X and Exanple 15 N
T, V, X and Exanple 15 amdTNSB/30376
X and Exanple 15 and N

le 15 N N
it er nedi at e

Internediate AJ / N3 82 0O Internediate S, T, V,
N N Intern e A=, 1N3830 dirate S T TR M
S 384 O Int bﬁ’i’% e s 'T, Vv and*f@é% e 15 N N bs} e§?%§r§a !
S, T, V and—Exanple—15— Proce ©
312 | Intermediate Z,
o AA, AB and
1 Example 16, 2
NH O
4089
98
N N N
@ H
313 HO.__O Intermediate Z,
\i AA, AB and
NH O Example 16, 2,
L0 |
a8
N N N
@ H
314 ~_0._0 Intermediate Z,
\f AA, AB and
NH O Example 16, 2
"1
98
N N N
@ H
315 Intermediate Z,
AA, AB and
HN. O Example 16, 2,
\E 7,13
NH O
Z
48We
N N N
@ H

164



~NN SN O \ 177 WO 03/027113 PCT/ US02/ 30376 Exanple Structure

Representative Procedure 386 O Internediate S, T, V, X and Exanple 15 N
NN GI wo@3esmi® Internediate A, B, C, D, E and ExanplPeT/iBod30878N H | N
O 388 0 Internmediate S, T, V and Exanple 15 NN So 6 389 0 Internediate

S, T, V ang—Exanmpte 15 NN-S 390 O internmediate S, apd Exanple
A_‘ExlampK? ggl}lée)tu@ Reﬂ)teséﬁtatﬁ/e

15 NN N 391 O I nternedi T, V, Xand
Procedure
316 Intermediate Z,
HN (@) AA, AB and
\i Example 16, 2,
NH ©O 7,13
~
JeaWe
N N N
@ H
317 HO__O Intermediate Z,
\E AA, AB and
S O Example 16, 6,

JooVa I
S

318 ~_O O Intermediate Z,
\E AA, AB and
S O Example 16, 6

\@

HN.__O

319 Intermediate Z,
AA, AB and
Example 16, 6,

7,13

LI

()

fﬁi\i
|
N

1,0
Q)
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Example 15 NN N / ~NH 178 WD 03/027113 PCT/ US02/ 30376 Exanpl e

Structure Representative Procedure 392 0 Internediate S, T, Vand AlIl On
Exanple NP 020271I N S O \ 393 0 Internediate S, T, V anedCOWBRasphie 15, 21
NNS\ Ol / \ 394 O Internediate S, T,Vand \ OO0 Exanple 15, 21 11 N N

0 395 0 | ntrernediateA—B€ DBt —0——Exanpte T 2 NN-N--6 0 396 O
Inter nedi at|e?2PGA” AB and | IN §%C1E§earrple 16, 17,7%3?3&3&?5%%

Procedure
320 H Intermediate Z,
HN 0] A.A, AB and
\E Example 16, 6,
Jeale
48
N N N
@ H
321 HO._O Intermediate Z,
\i AA, AB, and
o O Example 16, 9,

‘1T 2 7
98
N~ °N

322 ~_O- 0 Intermediate Z,
\E AA, AB, and
0o O Example 16, 9
=
0,0
N N N
<)
323 Intermediate Z,
AA, AB, and
HN. O Example 16, 9,
\E 7,13
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6 H397 H2ZN O O Internediate Z, AA, AB and Exanple 16, NN NJ\ 17, 18
6 H 179 WD 03/027113 PCT/ US02/ 30376 Exanple Structure Representative
Procedur ew039@271113 nt ernedi ate Z, AA, AB and Exanple 16, P2CTNS@/33% N H
399 Internmediate Z, AA, AB and Exanple 16, 2 CNNO NNN H400 O

| nt er nedi atfesZ NTAA,—ABand—CExamie 16,2, N O 3 N 61H 401
I nt er medi at ?anpl‘f\l AA, AB and C%‘é‘ﬁ"ﬂ e 16,2 N Represertative
Procedure
324 \’ Intermediate Z,
HN 0] AA, AB, and
\E Example 16, 9,
=z
909e
N~ °N N
@ H
325 Intermediate Z,
O\ AA, AB, and
° 0 Example 16, 9
1
a8
N~ °N N
@ H
326 Intermediate Z,
C\N AA, AB, and
\L Example 16, 9
O O
~
40We
N N N
O
327 \ Intermediate Z,
N AA, AB, and
I Example 16, 9
0O O
1 QO
a8
N °N N
O

167



NNN 6 H 180 WO 03/027113 PCT/ US02/ 30376 Exanple Structure
Representative Procedure 402 Internediate Z, AA AB and Exanple 16,2 N
CJI N O WON3me71t8 403 CN O Internediate Z, AA, AB and Eramnise2/i876 9 N N

NH 404 | Internediate A, iNO B,C D Eand Exanple 1, 10, \ I I \ I 11 N
N N H 405 gRiebrefi ate A B, C ghhctledaNd EXanpl € I 4iVe0] 11 N N N
H 181 WO 08/027113| PCT/ US02/ 30376 Pfffj;ﬁ?e °
328 0 Intermediate Y,
/ S, T, U, Wand
“ | | @ Example 15, 34
N N N
@ H
329 o Intermediate Y,
= S, T, U, Wand
~ | | /@ Example 15, 34
N N N
@ H
330 OH 0 Intermediate Y,
= S, T, U, Wand
~ | | /@ Example 15, 34
N N N
@ H
331 OH 0 Intermediate Y,
yZ S, T, U, Wand
- | | Example 15, 34
N N N
@ H
332 Intermediate Y,
S, T, U, Wand
Example 15, 4
333 Intermediate Y,
S, T, U, Wand
Example 15, 4
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Exanpl e Structure Representative Procedure
D, Eand Exanple 1, 10, HNo 11 NNN H
D, E and wiNoBezmpé e 1, 10, O 11 | \|

406 ~-O Internediate A, B, C
[/ \ 407 Internedi ate A, B, C,
N NN H 408 I|Interaddisar/sdzg AA, AB

and Exanple 16, 2, HNO7,13 NHO NN IN\ H 409 Internediate Z, AA
AB and  Bx FEXample | 6 TNO 7T gk T T N NN [Reprbsentative
Procedure
334 0 0 Intermediate Y,
NN S, T,U, Wand
I Example 15, 34
N~ °N N
<)
335 0 0 Intermediate Y,
~N Z ‘ S, T, U, W and
| “ | | Example 15,
N~ °N” °N 34,13
<)
336 0 0 Intermediate Y,
@L S, T, U, Wand
” ~ ] /@ Example 15,
SN ONT N 34,13
<)
337 0 o Intermediate Y,
AN Z S, T, U, W and
H ~ | | Example 15,
N~ "N 34,13
338 Intermediate K,
L, M,N
Example 31, 32
339 0 Intermediate O,
a P, Q, R and
0. Js | | Example 17,
@( N N? N 25,26
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182 WD 03/027113 PCT/ US02/ 30376 Exanple Structure Representative Procedure
410 Internediate Z, |/ AA AB and Exanple 16, 9, HN O 7,13 OONANN H
\ 411 O~ wotoatoemdi ate Z, ON AA, AB and Exanple 16, 9, OPOTAS2B303% AJ N 6
H 412 O~ Internediate Z, ON AA, AB and Exanple 16, 2, NHO 7,13 N NNH
gl H\ 1;%3 SEXQ‘%% reci—ate——Z; G\Stﬁf‘dwr’é‘B and—Exanplt e RQpre&vntati?eU 7,13 NN N
Procedure
Intermediate F,
G,H,1,Jand
Example 31, 32

340

341 Intermediate A,
B,C,D, E and

Example 1 and
Intermediate

AK

342 Intermediate Z,
AA, AB and
Example 16,

31,32,33

343 Intermediate A,
B,C,D, E and

Example 1 and
Intermediate

AK

344 Intermediate A,
B,C,D, E and

Example 31, 32
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WO 03/027113 PCT/ US02/ 30376 Exanple Structure Representative Procedure
414 | Internediate Z, N OOAA ABand\ | | \ Exanple 16, 17, 7, 13 NN
N H 415vomBeemesli ate Z, ON O AA, AB and O Exanple 16, PLT/US#2/336 N N N
H 416 Internediate Z, 9 AA, AB and Exanple 16, HN OO 17, 7, 13 NNN /

H 417 \ | ntermediate 2 —AA —AB g Exanpr e 16, H Vet ] 13 N N N
"OH \ 418 TN br nedi ate Z W"ti;‘gxand 000 Exaigﬁ) Se*ngfw7 NNNG6 H
o)

DeEdur

345 Intermediate A,
P B, C, D, E and
- | - O Example 1 and
N

N~ °N Intermediate

N F

346 0 Intermediate O,

= P,Q,R and
| | Example 17,
N~ "N 25,26

Intermediate Z,
AA, AB, and
Example 16,
31,32

347

348 Intermediate F,
G,H,I,Jand
Example 31,

32,33

349 0 Intermediate O,

= P,Q,Rand
o . | I /@ Example 17,
NS N” °N” °N 25,26
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184 WD 03/027113 PCT/ US02/ 30376 Exanple Structure Representative Procedure
419 Internediate Z, AA AB and S O Exanple 16, 6 N N N 6 H 420

| nt er rediwo®3d271183 O O AA, AB and 0,/ Exanple 16, 6, \ [PCI/US02/3@16 N N N
H 421 Internedi ate Z, AA, AB and Exarrple 16, 6 S O NNN 422

I nt er nedi a Z AR AB—and—S0 e 16,0 }bt\%'\' H 423
| nt er nedi af 22Kl AB and Exarrpgﬁﬂ% 0-S 0 21 mcedﬁ YH 185
350 Intermediate K,
L,M, N and
Example 31

Intermediate F,
G,H, 1, Jand
Example 31

351

Intermediate A,
B,C,D, E and
Example 31

352

353 | Intermediate Z,
AA, AB and
Example 16, 31

354 Intermediate A,
B,C,D, E and
Example 31,

32,33

355 Intermediate K,
L, M, N and
Example 31,

32,33
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WO 03/027113 PCT/ US02/ 30376 Exanple Structure Representative Procedure
424 | S Internediate Z, S O AA, AB and Exanple 16, 6 N NN 6 H 425 NH2 O
| nt er rediwoa®3d2711AA, AB and Exanple 16, 3, N N N 24 426 @cCIrruser/smsdé at e K,
OL, M N, F and Exanple 1\ 1 and NN N Internediate AJ 6- 4 27

| nt er medi at e BXamplg | M N, AM O Rgiadufexanpl e 1 F ang, reSeriative
Intermediate AJ N NN\ H 428 Internediate K, L M WM a
[

3 , ngd Exanpl e
= . A\ A AN NMN—4aa Jata ¥ iKs)
1, OO 26 \ 346 | [T NN NTO H 186 WO 03/62 L;\.Innfé,uexdﬁ\f;e/_b’ D376

= | | /@ P,Q,R and
o Example 17,
A SNTNTN 25, 26p

357 O Intermediate A,

= B,C,D,EAJ
“~ | | /@ and Example 1
N™ "N” °N

358 % Intermediate A,
B,C,D, E and
Example 1 and
Intermediate
AL

359 Intermediate Z,
AA, AB, and

Example 16, 5

360 Intermediate Z,
AA, AB, and

Example 16, 5

Intermediate Z,
AA, AB, and
Example 16, 4

361




Exanpl e Structure Representative Procedure 429 Internediate K, gNL, M
N, AM and Exanple 1, 0 0 26 NNN 6 H 430 Internediate K, L, M N AM
and Exanpwe 03021010 and F Intermediate AJ N N N 6 H 431 OpCatusomerat e Z,
AA, AB and 0 Exanple 16, 31 N NN 6 H 432 Internediate Z, H N O AA AB
and Exanples 36, 70731, 3213 N NN 6 H 187 WO 0370 - Sp2/ 30376
Exanpl e St'ﬁi@([aﬂ'lrpe Repr esent ativesgrlé(;%gdure 433 0 Inils; C@é@iﬂ{‘g 7, AA, AB
and 0 Example_-16,

362 O Intermediate K,
NP~ L, M, N, and
~ | | Example 2
N N N N :
363 0 Intermediate K,

NN O L, M, N, and
~ | | Example 2
N™ °N N

364 O Intermediate K,

F~ Cl L, M, N, and
~ | | Example 2

365 O Intermediate K,

F~ L, M, N, and
| l /O Example 2
N N

366 o Intermediate K,

F L, M, N, and
. | | \/©/ Example 2
N N
H

367 O Intermediate K,
NG 0L L, M, N, and
~ l | Example 2
O\l NN N
H
O QO
O




31,33 NNNG H434 Internediate Z, HN O AA, AB and Exanple 16, O
31,32,33,13 NNNH 4351 \ Internediate Z, AA AB and Exanple 16, O
31,33 NWON3#R71486 | \ Internediate Z, AA AB and ExampiCe/us62/3d3% O
31,32,33,13 ONNN H 188 W 03/027113 PCT/ US02/ 30376 Exanple Structure

Repr esent atriye—Progedure 437 tniernedirate Z, DN ORAA AR AId| Exanpl e 16,
| Papyl€ SHMES Rerestritatyc

0O 31, 32, 3 N N N6 H 438 diate Z, .
Procedure
368 O Intermediate K,
Fe - L, M, N, and
| | Example 2

369 0 Intermediate K,
F~ L, M, N, and
~ || Example 2
O\l N” NN

370 0 Intermediate K,
F s Ny L, M, N, and
- | ] | P Example 2
N N N N
H
| A
N
371 0o CN Intermediate A,
- B, C, D, E and
“ | | Example 2
N N N N
A
CN
372 O Intermediate A,
y B, C, D, B and
- | | rl\l Example 2
N7 SNTONT NN
H
NU

373 0 Intermediate A,
y N B, C, D, E and
| ] | Example 2
N X
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O AA, AB and 0 Exanple 16,
\ 00 Exanpl e 16,

AA, AB and

17, 7,

19, 20 NNNH

\ 439 /

AA, AB amwiooBwzmmpd e 16, O 0 17, 7, 19, 20 N N N H 189 WeCWA/S023B13

| nt er nedi at
| nt er nedi at

PCT/ US02/ 30376 Exanpl e Structure Representative Procedure 441
S mpl N[ AB ANt EX@EgtE 16,2, C IN TR N NNl H 442
e)?, %—|NOAA, AB an E@farrple 16,2 (N) BiScedure

374 0 Intermediate A,
— B,C,D,Eand
“ | | o Example 2
H H
/O
375 O Intermediate A,
/ B,C,D, E and
“ | | Example 2
N N N N
@ - D
376 0o Intermediate A,
Va B, C, D, E and
. | | N@ Example 2
O N7 N7 N
H H
O
377 0o Intermediate A,
% B,C,D, E and
| | Example 2
N S
N N N N
@ Y,
=
\_s
378 O Intermediate A,
Z B,C,D, E and
- | [ Example 2
N N N N
oy
379 0o Intermediate S,
yZ T, V, X and
I Example 15
N" N r\(j
<h

176

I nternedi ate Z,
17,7,19,20 N NNJ~) H 440 Internediate Z,



Intermrediate N OAKNNN H 443 S Olnternediate Z, O%1 AA AB and c N
Exanple 16, 2, 12 N NNG6 H 444 O Internediate Z, AN O AA, AB and
Example MWpo3/024113 | \ | 13 N NNH 190 WO 03/027113 PCPCUSG2Z/3B3¥ 6
Exanpl e Structure Represent ative Procedure 445 0 Internediate Z, AA AB

and ()NH O Bga 16, 3, | I3TN NN H o er nedi ate Z,
N O AA AB aﬁé%rlt—_’%arrpl e 16, 2, m{‘tﬁ IN N H }}iﬁ:‘gjurjt%

380 Intermediate S,
T,V, X and
Example 15

381 Intermediate S,
T, V, X and

Example 15 and

\/O Intermediate AJ

382 Intermediate S,
T, V, X and
Example 15 and

Intermediate AJ

383 Intermediate S,
T, Vand

Example 15

gi

384 Intermediate S,

T, V and
Example 15
O

Intermediate S,
T, V and
Example 15

385

177



447 O Intermediate Z, K}JNH O AA, AB and 11 Exanple 16, 22 N N N 6 H 448
O Internediate Z, ,NH O AA, AB and 11 O Exanple 16, 22 N NN '0 6 H 449
ZI'1 JIN OwotostorHds ate Z, AA, AB and NH O Exanple 16, 3, PHTABOABI374

Intermediate N N N 'O 191 WO 03/027113 PCT/ US02/ 30376 Exanple Structure

Repr esent atrveProtedure 450 u neuu at S, Tnd ] I\
Exanpl e 25 PIRIN N I nt er medi a@&kﬁé 451 |n’§§ r?é Ijtgtt?‘% 5 00T,
U Wand Exanple 25-and—lnternpdiate ’\1 ’ *'\'N TOCCOr1e
’ 386 0 Intermediate S,
= T, V, X and
~ | | Example 15
NTNTNTY
@ -
387 o Intermediate A,
p B, C,D, E and
“ | | Example 2
O\l N"N N/\@
H
N =
»
N
388 O Intermediate S,
Y T, V and
“ | | D Example 15
N N S
389 o Intermediate S,
% T, V and
| | Example 15
NS
N N S
390 | 0o Intermediate S,
yZ T, V, X and
- | | Example 15
N7 N7 NN
s
391 o Intermediate S,
Z T, V, Xand
“ | | Example 15
NTONTONTY
@ -




\NH/I 452 / Internmediate S, \ I T, U Wand O o Exanple 25, 26 "J~N
*NNOH / 453 Ninternediate S, \ |I T, U Wand O O Exanple 25, 26 N
*NN' O H wbasbmties nediate S, T, U Wand O O Exanpl e 25 aoa/ushnswsréeredi at e
Al )-N*NNOH /I 192 WD 03/027113 PCT/ US02/ 30376 Exanple Structure
Repr esent atryre—Progedure 455 0 pterpedrate S, T, igivcEkampl e 15
and N N N [ framRLy Sttty fe's | T U W

o epraséH
ate H AL and anple 3 456 Inte%ﬁg h&
and O Exanple 15 ahd roc
392

Intermediate S,

O
Z T,Vand
o D Example 15, 21
N N ﬁ
<)

393 O Intermediate S,
yZ T, V and
Example 15, 21

394 O Intermediate S,
T, V and
Example 15, 21

395 o Intermediate A,
B,C,D, E and
Example 1, 12

Intermediate Z,
AA, AB and
Example 16,
17,7,19

396

Intermediate Z,
AA, AB and
Example 16,
17,18

397

179



I nt er nedi at e
and O Exanple 15 and NH Internedi ate
I nt er rediwoa®3N27118, T, U, Vand Exanpl e 15,
459 Internedi ate Y,

193 WD 03/0
460 S Inter

AL and N N N Exanple 3 6 H 457 Internedi ate S,
AL and N N N Exanple 3 H 458

31, 32, 33, 19, pCOU®02/3070N N 6 H
S, T, U Wand Exanple 15, 031, 33 0 11 NNN 6 H

I T/ US02/ 30376 .6 StTucture RARE TVE
Teélﬁglpgé Y, S T, U, ancﬁ?Ile Prci%iﬁﬁwe
398 I Intermediate Z,
N AA, AB and
[ j Example 16, 2
N 0
‘11 0
- |
N N N
@ H
399 Intermediate Z,
AA, AB and
Example 16, 2
C)
N 0]
‘1. 0
- |
N N N
@ H
400 o) Intermediate Z,
\If AA, AB and
[ j Example 16, 2,
N~ O 13
1.0
S |
N N N
@ H
401 ~_0-._0 Intermediate Z,
\f AA, AB and
[ j Example 16, 2
N~ O
=
)
N N N
@ H
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O Exanple 15, 0 31, 32, 33, 19, \ I I \' 1 20 NNN 6 H 461 Internediate
, OS, T, U Wand Exanmple 15, \ I I \ | 17, 7, 19, 20 ONNN 6 H 462
| nt er rewoaBO2NI3 O S, T, U Wand Exanple 15, \ | | \ | 17pCTASp280370O N N N

6 H 463 Internmediate ¥, 0-~J 0 S, T,U Wand Exanple 15, O\ \ 17, 7, 19, 20

‘<

NNN---b Imrermedratre , O vand  HO 7[R ec@iilie 5 \NNN
017,25 6%%@8\\0 03/ 027113 PO 30376 Exanp Ier?c%td{ﬂ,%ctluefe
Repr esent at Ye v Tntermediate Z,
AA, AB and
Example 16, 2
()
N~ O
=
48we
N” NN
sl
403 CN O Intermediate Z,
Z AA, AB and
- | - /@ Example 16, 9
N~ "N °N
O
404 | Intermediate A,
N o B, C,D, Eand
Example 1, 10,
o a
NS
N” N7 N
sl
405 Intermediate A,
B,C,D, E and
Example 1, 10,
HN o 11
/ B
489e
N” NN
sl
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Pr ocedur e

Exanpl e
Exanpl e
Exanpl e
Exanpl e
Exanpl e

465 O Internediate Y, S, T, U Wand --o0 \ \ Exanple 15,
'O 25 and Hinternediate AJ \ 466 0 Internediate Y, [/ S, T, U Wand
MO oBloNIN ' O 25, 26 6 H 467 O lnternediate Y, NPEI/UBO2/89376N and
15, 3 NNNH \ 468 C,,NOlInternediate Y, S T, U Wand \
15, NGNTN 6 H 2469 N O, Lt ermedi ate v, d ~N\ \
15, ?ﬂlﬂﬂh NH 470 O Int er#%lé(?ate Y, ST, Ug@é%ie~ HYEOI I\
15, F-3—N-NHN-6—H ooeeur
'| T 406 ~o0 Intermediate A,
B,C, D, E and
Example 1, 10,
=
4099
N N N
@ H
407 Intermediate A,
B,C,D, Eand
HN Example 1, 10,
Q 11
‘1 2
a8
N~ >N N
, I H
408 Intermediate Z,
AA, AB and
Example 16, 2,
HN\EO 7,13
NH O
=
Jeal
N~ >N” °N
@ H
409 Intermediate Z,
AA, AB and
Example 16, 6,
HN\EO 7,13
S (O3
=
a8
N N N
@ H
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195 WD 03/027113 PCT/ US02/ 30376 Exanple Structure Representative Procedure
471 0 O Internediate Y, S T,UuWand M | | \ | Exanple 15, 3 N NNH \
472 0 O Iwoeswedinte Y, S, T, U Wand Exanmple 15, 3, ‘CIAIshe/d3é 6 H
473 0 O Internmediate Y, S, T, U Wand H/ / Exanple 15, 3 \ and NN N

g

| nt er medi af AR 47470 mediate Y, /|RepredeutVed] 1, U W
and 0 1 1 BB 15, 3 NN /RS V475 1§t erlbeRiaig Yo |0
S, T, U Wand (—N—-—1 -r—Exarple—15—3 -
410 Intermediate Z,
AA, AB and
Example 16, 9,
HN\EO 7,13
O O
408e
- |
N N N
<)
411 0 Intermediate Z,
K/:‘\‘ o AA, AB and
\E Example 16, 9,
o o 7,13
=
‘T
N N N
<)
412 0 Intermediate Z,
/\,l\l o AA, AB and
\f Example 16, 2,
NH O 7,13
=
98ue
N N N
<)
413 o Intermediate Z,
()\, o AA, AB and
\E Example 16, 6,
s o 7,13
=
L Q)
N N N
e}
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NNNG®GHA476 O Internediate ¥, C~NS T, U Wand \ I | \ | Exanple 15,

3 NNN/ 6 H 196 WO 03/027113 PCT/ US02/ 30376 Exanple Structure

Repr esentwbig®Radcedure 477 0 Internmediate Y, S, T, U, WardTHINOY/3d374 \ |

Exarrple 15, 3 NNNH 478 O Internediate Y, S, T, U Wand H2N Exanpl e
3, N—24 HA79 0 1mter e Y, N7 S 1 Exanpl e 15,

3NN N 6£|Erﬁj§]@lel nter nedi ate Y, é@e T, U Wand Eﬁg"s rg&%g, 3 HN\ \ N

N N / H 48l lnterhediateY;

414

Intermediate Z,
AA, AB and
Example 16,
17,7,13

415 Intermediate Z,
AA, AB and
Example 16,

17,7,13

Intermediate Z,
|AA, AB and
Example 16,
17,7, 13

416

Intermediate Z,
AA, AB and
Example 16,
17,7,13

417

Intermediate Z,
AA, AB and
Example 16, 17

418

184



QO0S T, U Wand Exanple 15, 3 N NNH
T,U Wand Exanple 15, 3 HN\ | |

ternmedi ate Y,

\ 482 Internediate Y,
\ NNN 6 H 197 WD 03/027113

0

NS T, U Wand\ I ExarrpI615 3 NNN/ 484 -_O

S,

PCT/ US02/\80338271Exanpl e Structure Representative Procedur @CTAB82/80376
I

I

4

/1

NNN H/I
7 NNN H

n
nternedi at €, @S 1, U, ward ——Exanptg
85 HO I ntefmediatel Y, dOS, T, fd OHN Exarpl 8 15, 3]
419 Intermediate Z,
AA, AB and
S O Example 16, 6
JeeWe
48
N N N
@ H
420 Intermediate Z,
0 AA, AB and
e 9 Example 16, 6,
SOV
48
N N N
@ H
421 Intermediate Z,
AA, AB and
Example 16, 6
S 0]
90ue
“)
N N N
@ H
422 Intermediate Z,
AA, AB and
S O Example 16, 6
90We
“ )
N N N
@ H
423 Intermediate Z,
AA, AB and
Example 16, 6,
20 21
S50
=
98w
N N N
@ H




486 H2N Internediate ¥, OS, T, U Wand OH Exanple 15, 3, \ 18 NN N/
H / | 487 --NInternediate Y, OS, T, U Wand O Exanple 15, 3, HN\ |
\ 7,13 N WoN3/02¥143 198 WO 03/ 027113 PCT/ US02/ 30376 ExanplP€ TRSous1306 e
Representative Procedure 488 Internediate Y, S,/ T,U Wand --N Exanpl e 15,

3, 007, 13Ex@upl | | | / Il N NShhethreH 489 ~ Tnt er ngdj, Yoo S T, U, Vand
N Example 15, 3, 0/ 7,13 OHN/ / AmN 6 H 490 |ntef,;ﬂ%’§§§§r‘f£w?
424 S@\ Intermediate Z,
“Ns o . |AA, AB and

m Example 16, 6
=

Sewe

N™ °N

425 NH, O Intermediate Z,
AA, AB and
Example 16, 3,
24

426 Intermediate K,
L, M, N, AM
and Example 1
and

Intermediate AJ

427 Intermediate K,
L, M, N, AM
and Example 1
and

Intermediate AJ

L, M, N, AM
and Example 1,
26

428 © Intermediate K,
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0S T, U Wand Exanple 15, 3, N: O13 NNN H 491 \SO O Internediate
Y, 0%N/ / S, T, U Wand Exanple 15, 3, ~N NI N\ 12 H 492

I nt er rediwo®3®2711H NO 0 S, T, U Wand H N Exanpl e 15, 3, PCuw/uB42/303d6 N N N
Intermediate H AK 199 WD 03/027113 PCT/ US02/ 30376 Exanple Structure

Repr esent atj
Exanpl e 15,
15, 34 s

N—N

)

-

gedure
N N H

H

435 0
494 |

ﬁlll[hgﬁlggal ate v,

ernedi at e Y

ST

OSP

¥@sLﬂtaw‘e )

roc¢edute

429

Intermediate K,
L, M, N, AM
and Example 1,
26

430

Intermediate K,
L,M, N, AM
and Example 1
and
Intermediate AJ

431

Intermediate Z,
AA, AB and
Example 16, 31

432

Intermediate Z,
AA, AB and
Example 16,
31,32,13
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495 0 O Internediate Y, S, T,Uwand Ol | )I1111 Exanple 15, N NN 'OH
/1 496 Internediate ¥, OS, T, U Wand ,O Exanple 15, (r)S~1 | ~ 1
34,21 NWON3#R7143 497 S Internediate Y, 0 S, T, U W anecThsarnpises 15, 34
HO\N I (\ NNN H/I 498 O Internediate S, NCT, U Wand I | [/ |

Exanpl e 15 | BxMnple\| H 200 WO 03/ Qdfchdd PCT7TUS027 303 [RepneddfRivE Ot ructure
Representat|ve 499 |O Procedure O Internediate Y, / S1ﬂ_r£3e&léﬁ@d N~ \

Exanpl e 15, TN N3N 032, 337135 H Tntermodiate 7
AA, AB and
Example 16,
31,33

434 | Intermediate Z,
AA, AB and
Example 16,
31, 32, 33,13

435 Intermediate Z,
AA, AB and
Example 16,

31,33

436 Intermediate Z,
AA, AB and

Example 16,
31,32,33,13
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500 OO0 Internediate Y, [/ \ , S T,UWand \ Exanple 15, HN N'O 6 H 501
O Internediate ¥, OT,UWwand S, N Exanple 15, ~H NN N 31, 32, 33, 13 6
H 502 F Iwoeswediate F, F FO G H |,Jand Exanple 17, 25 ramWsSoD3d7dcN N
Internediate Al 6 H503 F Intermediate F, F FOGHI,Jand [/ | | [ |
Exanmpl e 17,250 Ytand—NNN"OA 0 ' O

G H, I, Jand Examp{e | Exanpl e 17,3%?“?% AD 03/027113
PCT/ US02/ 3(376 ExanpleSt+ucture—Repres F

| nt er medi atje E37

ntermediate Z,
AA, AB and
Example 16,
31,32,33,13

438 Intermediate Z,
AA, AB and
Example 16,

17,7, 19,20

439 Intermediate Z,
AA, AB and
Example 16,

17,7, 19,20

440 Intermediate Z,
AA, AB and
Example 16,

17,7,19,20
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FFOG H I, Jand , Exanple 8 N NNHD506 F Internediate F, F FO G H,
l,Jand / Exanple 8 INTN NN H507 F Internediate F, F FOGHI,Jand O
Exanpl e 8wotmlod¥i N / 6 H 508 F Internediate F, F F O G pHEI/USp2/303a0d
Exanmple 9 a'-~~, ONNN H /I \ 509 F Internediate F, F FO G H, I, Jand
IN\ ~ 1\ Exatpte—9—C—O NN N—6GHS5I0—Ftntermgdi = FO
GH I, Jand | B¥Plebi e 9 O N N H S989%fiD 03/ 027113 P T tgbv 5 Exanpl e
Structure Representative Procedure roceaure
441 o) Intermediate Z,
N AA, AB and
] Example 16, 2,
13
N~ O
48ue
NS
N N N
O
442 \ Intermediate Z,
\[4 Example 16, 2
N and
[ j Intermediate
N~ O AK
‘1. QO
|
N” N7 N
O
443 \..O Intermediate Z,
o AA, AB and
N Example 16, 2,
) 2
N~ O
11 Q)
o |
N N N
@ H
444 0 Intermediate Z,
M o AA, AB and
Example 16, 2,
sV
NS
N N N
<)
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J and / Exanple 9 N 11-1 O NN H\I
Jand a~~,s Exanple 6, 21 N NN11 HO

511 F Internedi ate F,
512 F Internedi ate F,

OO
onHo
IT

[\ | 51M8OR3jeties medi ate F, FF G H |, J and / Exampilrass62/®37é€N I N |
NH / 514 Finternediate F, F F G H I, Jand / Exanple 6 S NN H 515
F Intermedi d‘E’é‘caﬂﬁple FFOGHT, Jangtmdémjéxarrpl e 9T NReNelnbile | 516 F
Intermediate F, "FIF OG H 1|, J an Exanpl e 8 and Procedure
445 0 Intermediate Z,
AA, AB and
©/U\NH ? Example 16, 3,
JesNe N
NS
N N N
<)
446 O Intermediate Z,
v)kN/ o AA, AB and
Example 16, 2,
L
™
N N N
O
447 P Intermediate Z,
@—ﬁ\NH o AA, AB and
O Example 16, 22
T
48
N N N
H
448 o Intermediate Z,
N AA, AB and
o) Example 16, 22
0%
a8
N N N
O
449 0 Intermediate Z,
I AA, AB and
l’f: NH O Example 16, 3,
“ | | /@ Intermediate
N N N AK
<l
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Intermediate HN N NN AK \iNH o 203 WD 03/027113 PCT/US02/ 30376 Exanple

Structure Representative Procedure 517 F Internediate F, FFO0G H |, J
and Exanpwe o8/oznd3 Intermediate HrN NNN AK ~\ NI N PCHUS02/$03318 F
Internediate F, FFO0OG H I, J and Exarrple31, 33 NNN H 0519 F

Internedi at Egkample FO G HL T, Jana e 31, 33 N 520 F
Intermediatp ECPEE O G H I, tarﬁn%&kgExarrpl e 31, H‘g‘focegﬁﬁvels N N N

450 o o Intermediate S,

T, U, W and
) O Example 25 and
SN N Intermediate AJ
H

451 ‘ /O Intermediate S,
o o T, U, Wand

Example 25 and

= | | /@ Intermediate AJ
SNTOSNT SN

452 Intermediate S,
T, U, W and
o 0 Example 25, 26
=
Jeade
N N N
O
453 NZ Intermediate S,
. | T, U, W and
o 0 Example 25, 26
=
90 6e
N N N
@ H
454 Intermediate S,

T, U, W and
Example 25 and
Intermediate AJ
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ON H 0 521

33, 13 ONNNN'O 0 522 F Internediate F,

F Internedi ate F, FFOG H I,

J and

, Exanple 31,
F FO GH I,Jand Exanple 31,

\' 32, 33,w033/0M1 N/NH 0 204 WO 03/027113 PCT/ US02/ 303 PET/UBRzsN3I€

Structure Representative Procedure

13 I N_NNN—H
5 Cftd¥§3NNN H

and Exanpl e
FOG H I

523 F Internedi ate F,

F FO

327,

Eganéﬁlgi\ o

33;
Exanpl e

[oy4

EprtEhEHTE

Procedure

455 9

Intermediate S,
T,U, W and
Example 15 and
Intermediate
AL and
Example 3

456

Intermediate S,
T, U, W and
Example 15 and
Intermediate
AL and
Example 3

457

Intermediate S,
T, U, W and
Example 15 and
Intermediate
AL and
Example 3

458

Intermediate Y,
S, T,U, Wand
Example 15,
31,32, 33,19,
20

459

Intermediate Y,
S, T, U, Wand
Example 15,
31,33
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525 F Internediate F, F FO G H, |
H 526 F Internedi ate F,
N NN HWOH3S2MA1F | nternedi ate F,
| and /-N HNN H Internmedi ate

/1

Exanpl e 3,
PCT/ US02/ 30
| nt er nedi at

, Jand

FFOG H,
FF
HAK5

Example 3, 24, 01 | |
I, J and Exanple 3, 24,
OG H 1,
28 F Internedi ate F,

é%ﬂhﬁéb

T and N"N"Ng
rrple Structure

(M ]
I

e
ahd

e

DHHATD H 71 ‘m—gggt
esentative Pr O(ﬁgyg(sﬁwa

mml-a QO =

F F
460

J

I_/\(AIIPI A2

7 T

Intermediate Y,
S, T, U, Wand
Example 15,
31,32, 33, 19,
20

461

Intermediate Y,
S, T, U, Wand
Example 15,
17,7, 19,20

462

Intermediate Y,
S, T, U, W and
Example 15,
17,7, 19,20

463

Intermediate Y,
S, T, U, W and
Example 15,
17,7, 19,20

464

Intermediate Y,
S, T, U, W and
Example 15,
17,25
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HOO
N ~AH Ol

NNN HOG6 530 F Internedi ate F,
531 F Internedi ate F,

F FO GH,I
FFOG H I,

,Jand Exanple 9 00~0 N N

J and Exanmple 9, 7, 13

ONNH Wo@3mH1D | 532 F Internediate F, F F O G H, | pCI/usnzi303Exanpl e
97III13 HONNN ONH 533 Finternediate F, FFOG H I, J
and Exanpl =9 B0 NNNO H—OUti+trzmgtj fescri bed
pr ocedur es fEé‘ranﬁp}ﬁ er nedi at es andsgﬁg}ﬁfl es and Fl ow ‘ér%%\s’en‘fﬁw‘é - XI'V al one
or in conbilnation la variety of For mll a— conpounds [tH¥ dﬂge
465 Intermediate Y,
S, T, U, W and
/@ Example 15,
17,25 and
@ Intermediate AJ
466 O Intermediate Y,
yZ S, T, U, Wand
o | /@ Example 15,
N” °N” °N 17, 25,26
O’
467 O Intermediate Y,
O\/\\\/N _ S, T, U, Wand
- | O Example 15, 3
N N N
<l
468 N=\ o) Intermediate Y,
N Z S, T, U, Wand
- | O Example 15, 3
N N N
<l
469 - O Intermediate Y,
N/\\N S, T, U, W and
(A
- Il | Example 15, 3
N N N
<l
470 Intermediate Y,
@N/\\ Q S, T, U, W and
SsseVelns
a8
N N N
<l
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prepared using the appropriate starting material. These conpounds are
summari zed in Table 1C. 206 WO 03/027113 PCT/ US02/ 30376 Table 1C Exanpl e
StructurewO3342MC2 O NNN 6 H 535 ONNNN 6 H 536 @T@SI2/3B370N N N N
H 537 0/ NO/ NNN-~) H 538 0 NSJO \ 539 O 1 N 207 WO 03/027113

PCT/ US02/ 30376

NNO+1—5%

oﬁfamp'fém”m e Structur g ek S Reg'resentative
Procedure
471 O o Intermediate Y,
S, T, U, Wand
N—~ Example 15, 3
48
N N N
@ H
472 o o Intermediate Y,
)\\N/\\ S, T, U, Wand
D0
\N N7 N 13
@ H
473 o : o Intermediate Y,
»\N/\\ S, T, U, Wand
O 0 B
N and
N© N m Intermediate
@ -
474 Q o Intermediate Y,
/§\\N/\\ S, T, U, W and
N
o\ N~ 7] O Example 15, 3,
X 12
N N N
@ H
475 Intermediate Y,
5 Q S, T, U, W and
)\/N;,\/\/fjj\ Example 15, 3
e
N N N
@ H
476 0 Intermediate Y,
N~ S, T, U, Wand
I /@ Example 15, 3
NS
N N N
@ H
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NNO/I

547 O

542 ONNO 543 O NSO 544 O
/1 546 OH NN H/I

/

NNSI

545 SeNANN H

208 WD 03/027113 PCT/ US02/ 30376 Examle Structure

| WonBme713 H 548 NNN H / 5491 \ / Ol PCT/US02/30376
Example Structure Representative
Procedure
477 \ Intermediate Y,
\\\ 0 S, T, U, Wand
HN— -~ Example 15, 3
- |
N N N
H
478 . 0o Intermediate Y,
HoN— .~ S, T, U, Wand
I @ Example 15, 3,
N N N 24
@ H
479 H 0o Intermediate Y,
@\/N = S, T, U, Wand
~ | | O Example 15, 3
N N N
@ H
480 A Intermediate Y,
Q o S, T, U, Wand
Example 15, 3
IO
a8
N N N
@ H
481 Intermediate Y,
Q o S, T, U, Wand
Example 15, 3
N—~
/
4089
N N N
@ H
482 Intermediate Y,
o S, T, U, Wand
Example 15, 3
LI
a8
N N N
O




N N
.
O N

N\ H /I

550 OH 0 ~I |

NNN'O H 551 0 ONNN H [/ |

552 0

yo'

/1 NNN H 209 WO 03/027113 PCT/ US02/ 30376 Exanple Structure 553 0 |

;) ~NwBloBt0271i3\ 554 0 ON NI NN | J H /I 555 0 @CTASOB03M |
Example Structure Representative
Procedure
483 ™~ 0 Intermediate Y,
N~ S, T, U, Wand
- - || O Example 15, 3
N N N
@ H
484 e Intermediate Y,
)ﬁ 0 S, T, U, W and
O HN-—_~ Example 15, 3
40 e
N N N
@ H
485 HO Intermediate Y,
O S, T, U, W and
© HN—_~ Example 15, 3,
SOWSEN
N N N
@ H
486 HoN Intermediate Y,
0 S, T, U, Wand
O HN—_~ Example 15, 3,
. O 18
_
N N N
@ H
487 \N/ Intermediate Y,
S, T, U, Wand
o)\\ 0 Example 15, 3,
00
98
N N N
@ H
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H/ |

N N N

556 OON~I \I NNN H / 557/ I OHI H /1 558 aN O 1~ N N
H 210 WO 03/027113 PCT/ US02/ 30376 Exanple Structure 559 0 CNI \ NN
560 0 J NwBNoBlo2H13/ 561 / | O NI I O NNN\V H /I 562PCo/uUsani O

Example Structure Representative
Procedure
488 Intermediate Y,
S, T, U, Wand
~N Example 15, 3,
)\\ 0 7,13
Bseeve
48
N N N
H
489 Intermediate Y,
S, T, U, W and
N Example 15, 3,
0
O)\\ 7,13
peeve
48
N N™ °N
H
490 Intermediate Y,
0 S, T, U, W and
Example 15, 3,
N—~ 13
~" LI I
N N N
H
491 \.-0O o Intermediate Y,
o S, T, U, W and
/N ~ | | @ Example 15, 3,
SNTONT N 12
@ H
492 ™ o Intermediate Y,
HN 0 S, T, U, W and
HN—_~ Example 15, 3,
] /@ 24 and
SN OSNT N Intermediate
@ H AK
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H /[ |

563 aN O NNN H/I

564 00 Nk N/ /

HA  NNN H/I 211 WO

03/027113 PCT/ US02/ 30376 Exanple Structure 565 OO0 ND~ NNNJO H/1

566 0
NN H

~NwvEN3j27I N\ H /|

567 0 CP-X 1 1 \I

N NN/ HPCFABH3IB7& O N N

Example

Structure

Representative
Procedure

493

/

O
S~
I%iﬁj

Intermediate Y,
S, T, U, Wand
Example 15, 34

494

4

L0

N
H

Intermediate Y,
S, T, U, W and
Example 15, 34

495 o)

0
||
é
0

Intermediate Y,
S, T, U, Wand
Example 15,
34,21

496

Intermediate Y,
S, T, U, Wand
Example 15,
34,21

497

Intermediate Y,
S, T, U, Wand
Example 15, 34

498

Intermediate S,
T, U, Wand
Example 15
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/1569 FFFO\I

ONN H

/1

\ItHVNNN H /I |
03/027113 PCT/ US02/ 30376 Exanple Structure 571 F F F N |
572 F F ARONBI2NIN N 573 F F F ON/

N N N N\

575 F FFO

\' & NNH
H / IPCT/USBY303)74 - |

Example

Structure

Representative
Procedure

499

Intermediate Y,
S, T, U, Wand
Example 15,
31,32, 33, 13

500

@”Wgéjﬁﬁ

Intermediate Y,
S, T, U, W and
Example 15,
31,32, 33,13

4

501

ﬂ%g@

Intermediate Y,
S, T, U, W and
Example 15,
31,32, 33,13

502

Intermediate F,
G,H, I, Jand
Example 17, 25
and
Intermediate AJ

503

Intermediate F,
G,H,L Jand
Example 17, 25
and
Intermediate AJ

504

Intermediate F,
G,H,I Jand
Example 17, 25
and
Intermediate AJ
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NNNN O/ I H 576 FFFHN\ NNN H 213 W 03/027113 PCT/ US02/ 30376
Exanple Structure 577 FFFOtH/NNM / H 578 FFFHH,-NNNNN H
O/ 579 AWBB/OD11IH 0 -S NN NI N/-"0 6 H 580 FFFO NPCT@She/B03% 6 H
581 FFFO N1 \ NNNG6 H Uilizing the above described procedures for

I nt er medi at

3 a_lu'letxanpi esat orTe ctuiré' L,un’ui Tat i orm, ﬁ‘ep‘f@srehﬁﬁ% f Fornul a
Il conpounds e gdr epar ed usi ng @h‘le appropri ate Procedure
505 F Intermediate F,
F FO G,H,I,Jand

yZ /@ Example 8
48
(\N N“ N7 N
H

506 ‘ F Intermediate F,
F/FO G,H, L Jand

yZ ) /@ Example 8
[

Z "N N™ "N” "N” °N

Sue ;

507 F Intermediate F,
F——F O G,H,1I Jand

o Y ) /@ Example 8
NS
N” "N” °N” °N
- g

508 E Intermediate F,
F FO G,H, 1 Jand
@\ = O Example 9
48
(@] N N N
@ H
509 F Intermediate F,
F FO G,H, I, Jand
7 % ) @ Example 9
[
N0 SN N
@ H
510 E Intermediate F,
F FO G, H,I,Jand

= /@ Example 9
48
N° °N




starting materi al

and the representative procedure described. These results

are summarized in Table 2A. 214 WD 03/027113 PCT/ US02/ 30376 Table 2A
Exanpl e Svowsneme3 LCVS RT [ MMH Representative (mn) Pro®eanrse23dd2 | 2. 39
372.3 Internediate O O BA, BB, BC and Exanple \ I I / 39,48 NN H /
583 O C(H 2. p5A0i2internediate g BA BB—BC—H O ag mpie- N 39, 46, 45
U] NN HEOREL | 1 03 401, SHSMFmediate O BA N@Eé%‘é@ﬁ%r d Exanpl e
NH O 39,43 N/ N{N—H /| 585 2 04 418 3 | nternedi rgee , 4 BC 0 and
Exanpl e 511 T Intermediate I,
G,H,I,J and
Example 9
N
l ~N
=
512 F Intermediate F,
F FO G,H,1,Jand
Z Example 6, 21
ol Il |
§ N °N N
513 F Intermediate F,
F FO G,H,I,Jand
NN = | | /@ Example 6
I
N8 SN NN
@ H
514 F Intermediate F,
FO G,H,1,Jand
% @ Example 6
48
[ j S” "N "N” °N
<l
515 E Intermediate F,
F FO G,H, I, Jand
pZ O Example 9
48
NC N N N
<l
516 F Intermediate F,
F FO G,H, I Jand
yZ Example 8 and
~ l | Intermediate
H N N N N AK
\/N\n/N A H
6]




39,42 N I NN H 586 1-10 0 2.25 358.4 Internediate 1 1] BA, BB, BC N
and Example \ | N1 / 39,48 N H 215 WO 03/027113 PCT/ US02/ 30376 Exanpl e
St ruct ur eWwDOMB2RT3 [ MMFH] Representative (mn) Procedure 5@CTAIS8D3081Q2. 1
Internmediate O O BA, BB, BC and Exanple ~ 1 I I / 39,48 NH 5838 1 1.89
415. 3 Inter I N BA, BB, BC anpfe L OO =41~ NH
589 2.57 39%@%&'%& ate BA EEH&%%XOW% and Exanp %)fggi?{g/e Na, | 1,

517 E Intermediate F,
G,H, I, Jand
Example § and
Intermediate
AK

518 Intermediate F,
G, H,I,Jand

Example 31, 33

519 Intermediate F,
G,H, I Jand

Example 31, 33

520 Intermediate F,
G,H, I Jand
Example 31,

32,33,13

521 Intermediate F,
G,H, 1L Jand
Example 31,

32,33,13

522 F Intermediate F,
F/FO G,H, I, Jand

= Example 31,
\ o @ 32,33, 13
N~ "N” °N
H




NNH /1 590 0- 1.92 457.2 Internediate ON BA, BB, BC and Exanple OO
39,48 NI I I, NN H 591 FF 2.41 408.4 Internediate BA, BB, BC O 0 and
Exanple W0,048271N | |/ NN H 216 WO 03/027113 PCT/ US02/p8087862/3Br@npl e

Structure LCVS RT [I\/H—I] Represent atlve (m n) Procedure 592 2.52 386.1

I nt er nedi at 1—0TOBA; ) |:)(a|r e 7384 iH 593 2.46
402. 2 Intermfé OBA BB BC E;arrple 00 %“'Pﬁ%”&ﬁt“ﬁ
rbcedure
Intermediate F,
G,H,1,Jand
Example 31,
32,33,13

=

524 Intermediate F,
G,H,I,Jand

Example 31, 33

Intermediate F,
G,H,I,Jand
Example 3, 24,
13

525

Intermediate F,
G,H,I,Jand
Example 3, 24,
13

526

527 Intermediate F,
G,H, I Jand
Example 3, 24
and

Intermediate

NS
N
/\EIH @H AK

528 F Intermediate F,
F——F O G, H,1,J and

% Example 3, 24

o LTI LY fona
©\ N»\N N™ "N” °N Intermediate
o P




6 H594 2.12 441.1 Internmediate ON BA, BB, BC and Exanple
595 N 0 O 1.79 371.9 Internedi ate

I/ N H

Structure L
| nt er nedi at
BA, BB, BC

: /1
Exanpl e NWN03927149, 47 H 1 6 596 Cl
BB, BC and Exanple

0 0 39,48 NI |
BA, BB, BC N and
0 2.36 398. 3 | nt er nediCatus02/3B7¢ BA,

N N39 H F 217 WD 03/027113 PCT/ US02/ 30376 Exanpl e

R

0—and

D))

MrH—Represent §!tE'|

BB, BC and Exanj

Ire
a)

C

(T —Procedur
N 39 H 598 3

-
%

Procedur

529

Intermediate F,
G, H,I,JTand
Example 9, 7

530

Intermediate F,
G,H,I,Jand
Example 9

531

Intermediate F,
G,H, I Jand
Example 9, 7,
13

532

Intermediate F,
G,H,1,Jand
Example 9, 7,
13

533

Intermediate F,
G,H, I Jand
Example 9, 7,
13

2.57 390.4
nt er nedi at e

Utilizing the above described procedures for intermediates and examples and Flow

Diagrams I - XIV alone or in combination, a variety of Formula I compounds can be

-prepared using the appropriate starting material. These compounds are summarized in

Table

1C.
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\'1 1 1/ 39,48 NN 6 H599 2.56 422.0 Internediate '1~0 O BA, BB, BC
and Exanple \ I I I / F 39,48 NN H F 600 2.74 414.1 Internediate '1-~0
O BA, BB,wB@3/0znd Exanple \ | I 1 / 39, 48 NN N H 60PCTIUS02/50326 43
398.4 Internediate BA, BB, BC \ and Exanple N N39 H IF 218 W
03/027113 PCT/ US02/ 30376 Exanpl e ?%féq re LCMS RT [ MtH] Representative
(mn) Procedure 602 2.57 422.1 Internediate '1~0 0 F BA, BB, BC and

Example \ | | / 39,48N-N—H
P Example Structure
534 NO, O
00
- |
N~ °"N” °N
<l
535

Jeeds
s}

536 O [Nj

jeade
@ H

537 0
Jeese
a8
N N N
@ H
538 0o
=
JeeBe
N N S
539

200
0
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ct F 603 2.45 408.2 Internedi ate

Exanpl e 0,03427143 N N'O H/ |

BB, BC F and Exanple

O 0 F BA, BB, BC and Exanpl e
39,48 HIF 604 F 0 2.02 396.3 Internedi ate

\

\' NN/

F OH BA, BB, BC 2N- 0 F and
605 FOH 2. 15 410. 3 | mcerusezis@re AN BA,

F039 42N H 606 1.96 383.3 Internediate NH O

Lo

AWV a Nl a)

BA, BB, BC and Exa

PCT/ US02/ 30376 Exarﬁ&nﬁ?l? 4

Pr ocedur e

3/ 027113

crore. Lol o re O
540 b L | M
a
8
N N O/\’/
541 0o
= S
N N O
542 0]
a8
NS
N~ N o/\©
543 0o
=
e
N N lSI
@ i
544 o
= O
TN I
N N S
545 S
=
‘1 2
N N N
@ H
546 OH
2
909 e
N N

208
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607 2.20 484.3 Internedi ate

~OFNNNI /

BB, BC F F OH and Exanpl e

Internediate F CH
03/ 027113 PCT/ US02/ 3

00 BA, BB, BC 0 and Exanpl e
H 608 2.19 411.3 Internedi ate
Exanpl e wolo3p21113 39,43 NN H [/ |

39,43 NH O N~ |

F 39,43 CN F OH

BA, BB, BC N H 0 and

\ NN H

Exihple]C NF—F d%%ugﬁﬂypr* CNJ
STE o
=
90Ne
N° °N
" 1D
0]
9099
48
N~ "N
549 F;:]
@)
=
1.3
N~ °N
550 OH O
z
(IO
N~ °N
551 0
peave
48
N™ "N° °N
O
552 0O
T L)
48
N™ °N
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609 0 2.33 419. 4 | nt ecrAS0A76 F BA,

610 O 1.86 454.3
NN | H220 WO



Exanple Structure LCVMS RT [ MMH| Representative mn) Procedure 611 N 1.22
483.2 Internediate BA, BB, BC and Exanple CNJI \ 39,43 NONNO 6 H
612 0 2. IWo432A13 nternediate BA, BB, BC N 0 and Exanpl @CTNSb2/036 \ 39, 43
\% NNG6 H613 | 1.55 426.0 Internediate CN) BA, BB, BC and Exanple N

0 39,43 NN H 614 (£ —31-:98413-01nt ateBA—BB; BC N 0 and Exanpl e
39,43 NN H 221 W ]a‘%%?lﬁlﬁl?lm Pm,..cngf;rgﬁl Exarple-{Structure LCVS RT
[ MMH Representati ve (nﬁ5r$ Frocedurem
554 O
speeNe
N N” °N
<l
555 0
N7 NF
Ho o L]
N N N
<)
556 o) 0o :
cpeele
a8
N~ "N~ °N
<)
T A
N NF
Ho o L
N N N
<}
SO
N NF
oo I
N N N
O

210



615 0 1.88 370.3 Internediate F BA, BB, BC OF F OH and Exanple N1 | I /

39,42 NN H 616 0 1.73 356.3 Internediate BA, BB, BC N1 | \ and Exanple
N N 39, 42wH 03602716317 \ 2.53 488.3 Internediate / F ~_k O B&T/BB/3BG F OH
and Exanple NJI \ F 39, 43 CN-~I | NN/ H/ | 618 F 0 2.30 427.3
I nternmedi ate F4 BA[—BB %e FG—iau’ 'e ONFT 3 9, 43 KI~I | N NO
H/ | 619 N 1. 68 405- 3 reti-ate ._”—\, BE

560

sm©
s

QL i
ooV
2\ N
0O N N N
@H
562 O
w0
SNTSNT N
@H
1L i
LT )
H
SNTSNT N
@H
564

o) o)
~N)L 0
H
SNTONT N
@ H
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0 and Example 39, 55 ~I I~ NH [/ 222 WD 03/027113 PCT/ US02/ 30376
Exanpl e Structure LCMS RT [ MtH] Representative mn Procedure 620 02N 2. 25
449. 2 | ntworatitAat® BA, BB, BC 0 and Exanple 39,55 N \I| PCTA/SopBds76 H 621

2.00 418.5 Internediate BA, BB, BC and Exanple 0 39,55 NI I I~ NH /I
522HCI/2i19 438.3 Int )l{a!rlrtl-;p(i'éatc BA; B%tn%%reﬁ and—Example N 39,55 1 | NN
565 o o
—S
TN =
[pea!
N N N
<l
566 O
RS De et
\‘) N N N
<l
567 o
568
569
570
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Utilizing the above described procedures for internedi ates and exanpl es
alone or in conbination, a variety of Fornmula Il conmpounds can be prepared
usi ng thewappoopni ate starting material and the representarivse2/prBocedur e
descri bed. These conpounds are sunmarized in Table 2B. 223 WD 03/ 027113

PCT/ US02/ 30376 TabI§EZB Exarpte—Stuctfre—Representatiye Procedure 623 0
| nt er medi ate ON N BA-3X2HBCpc1 0 6 H49,47 624 0
Internmedi ate BA1, BB 1571 N H 31,32 0 625 0
Internedi ate N BAI,| 13131, 40, Q1 , H43 626 O
Intermediate BAI, BBl, N BCl and Hr- 10, NN/ H43 and y
\ Internediate AK [627 0 I

572

573

574

575

576

213



BA1, BB I, N/ NBCl and HN N Exanple 40, N NJ H 43 and Internediate
AK 628 O Internediate N BA 1, BB 1, BCl and N N, Exanple 40, H 17, 25
and | ntewomdioaties AJ 224 WO 03/027113 PCT/ US02/ 30376 BEraempise2/8i30€t ur e
Representative Procedure 629 O Internediate N BA 1, BB 1, B and N N

Exanple 40, 0 b H 313376300 1tntern c— BA1T,™BB71, 0 NBCland N N
Exanpl e 40, 0 b H 32X ’%71’%“1 o tntermllS Bz a Y N N BCL and N N
Exanpl e 40, 0 H 31,| 35/733)| 47 632 OFL ptrer gredi at e

578

579

580

581

Utilizing the above described procedures for intermediates and examples alone or
in combination, a variety of Formula II compounds were prepared using the appropriate
starting material and the representative procedure described. These results are

summarized in Table 2A.
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BAL, BB 1, N NBCl and N Exanple 40, O b H 31, 32, 33, 47 633 0
Intermediate N BAlL, BB1, \ BA and NN-"040, O H 31, 32, 33, 47 634 0
I nt er nediwoa3eBAL, BB 1, N BA and N 11NJZII1J Exanpl e 20T/1302/3(376
31,32,33,47 225 WD 03/027113 PCT/ US02/ 30376 Exanple Stucture
Representative Procedure 635 0 | ng gﬁmme N BAl, BBl1l, BCl1l and N N

Exanpl e 40 H 31,33 636 0 Inter rate N BAL, BB I N, O BCl and N
Exa 41725 and—nterrediate—AJ—-6370 er-rediate—N BAL,
13 12),“1) Example Structure "TLCMS RT [M+H] I?epresentatlve
(min) Procedure
582 L 2.39 372.3 |(Intermediate
0O O BA, BB, BC

and Example

N/I I@ 39, 48
XOSNTON

583 Oy, OH 2.05 401.2 |Intermediate
T BA, BB, BC
NH O and Example

N7 39, 46, 45
L0
NN

1.93 401.3 |Intermediate
BA, BB, BC
and Example
39, 43

584

2.04 418.3 |Intermediate
BA, BB, BC
and Example
39,42

585

586 ~No o 2.25 358.4 |Intermediate
BA, BB, BC

jeaWe S
NN N 39, 48
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Ol , BClL and NN, Exanple 40, H 17,25 and Internediate AJ 638 0

Intermediate BA 1, BB 1 BCL and ~ O N N Exanple 40, 1 H 48 639 0
I nt er rediwDa3/0dy1N i BAL, 13131, | | , BCland N N Exanpl e 2Q1/USkR/aB76 640 O
Internediate BA1, BB I, BCl and ((ONN Exanple 40, H 48 226 WO 03/027113
PCT/ U epTESHITtAH] Proced :
| nt er BAL, BB I, BCL and O r\F%M 311 b O H) géﬁ plagve
I nter j 13131 — O N\BCL and-S PN Exapple 4 TOCCCUIT
587 2.89 12.1 |Intermediate
o 0O BA, BB, BC
and Example
N7 ) O 39, 48
NN
<l
588 | 1.89 415.3 |Intermediate
N BA, BB, BC
I and Example
O O 39,48
O
NN
<)
589 2.57 398.3 |Intermediate
Y BA, BB, BC
0O O and Example
39, 48
O
NN
<)
590 O/H 1.92 457.2 |Intermediate
L BA, BB, BC
1 and Example
o o 39, 48
)
NXSNTN
@ H
591 F_F 241 408.4 |Intermediate
\[ BA, BB, BC
0O O and Example
39, 48
O
NSNTN
<)
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Ob H44,21 643 0 Internediate BAl1, BBI, \ INNI \ I BCl and S NN

Exanple 40, 6 H 44 644 0 Internediate BAl, BB1, N BCl and S N N Exanpl e

40, H 44wo064521013 nter nedi ate BAl, B131, N\ BC and NCPNTNSExaspé e 40, H

43 646 0 Internediate BAl, 13131, BCl and N N Exanple 40, O H 49,47
A O =X

Egé%? th e %rgsg?)ﬁﬁgﬁggr X

cedure

RC
2.52 386.1 |Intermediate
o O BA, BB, BC
and Example

N/l IJ© 39, 48
NN

2.46 402.2 |Intermediate

BA, BB, BC

I and Example
o O 39, 48

593

594 2.12 441.1 |Intermediate

C\N BA, BB, BC
and Example
39, 48

1.79 371.9 |Intermediate
BA, BB, BC
and Example
39, 49, 47

595

596 cl O 2.36 398.3 |Intermediate

N7 F BA, BB, BC
| l /©/ ’ " and Example
NN 39
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and Exampl e

| nt er

medi at e

39, 17, 25, 26 O O NI

01----

BA, BB, BC 0 and Exanple 39,31,32,33 N |
| nt er nedi wbD®3/08A413 BB1,

ON NI |

NN 6 H649 HO O
NN H /
BCL and ~~ N N N Exanpl @Ca0jS02/b03F6 43

650 0O
/1

651 O Internediate N BA 1, BB 1, | | BCland GN N N Exanple 40, H 43 228
WO 03827113 PCTUSO2/ 30376 ngca'rrp‘l—(?ﬁn ct RePT eSS jure 652
0 IntePREP b BA2, BBITUCHES and N Exdnple RO PR Represetitative
P(mm Procedure
597 cr 0 2.57 390.4 |(Intermediate
~ BA, BB, BC
N
| | ©/ and Example
NN 39
H
598 3.28 400.2 |Intermediate
\( BA, BB, BC
o 0 and Example
NZ | | /@ 39, 48
NN
<)
599 )\ 2.56 422.0 |Intermediate
6 o BA, BB, BC
E and Example
NI O/ 39, 48
NN
|
L
600 )\ 2.74 414.1 |Intermediate
o o BA, BB, BC
and Example
A Y
|
601 Cl O F 2.43 398.4 |Intermediate
z BA, BB, BC
N
| - and Example
NN 39
<l
F
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H 31,32 HO\ O 653 0 Internmediate BAl, BBl1, N BCland GN N N Exanple 40,
6 H43 654 0 Internediate BA 1, BB 1, HN, BClL and N N Exanple 40, O H
49, 47 65W003kemies medi ate BA1, BB1, BCl and y Li -0 N Eremise2add7¢ O\ H

49, 50, 51 656 0 Internedi ate BAl, BB1, BCl and rS N N Exarrpl e 40, H 44

I 65763t drate—BAd N—BCH | 43
220 WIB3BE, 113 pCT/ Us 96 Exanpl e SPE%}{%)I}JS Re%@ntgﬁiﬁ%ﬁ?%@gedure

602 2.57 422.1 |Intermediate
BA, BB, BC

0O O F
and Example
N~ ] 39, 48
NN
@LH
F
603 2.45 408.2 |Intermediate
BA, BB, BC

o O F
and Example
N 39, 48
NN
H

2.02 396.3 |Intermediate
BA, BB, BC
and Example
39, 42

604

605 F O 2.15 410.3 |Intermediate

. BA, BB, BC

and Example
39, 42

606 A\ 1.96 383.3 [(Intermediate
NH O BA, BB, BC
and Example

NN
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658 0 Internediate BAl, BB1, NI | I/ BClL and N N Exanple 40, O H 49, 50,
501 / . 659 0 Internediate BA1, BB1, N/ | BCl and rNNN'O40, HNJ
H 43 \| 680 0/0rTiier nedi ate BA1l, BBl1, BCl and N N Exanpl @C40jS02/303#6 44 |\

661 O Int ernedi ate BA1l, BBl N\ I I 1 / BClL and N N Exanpl e 40, O\ H
49, 47 Q"" O—tnterted BAL—BB+ i 1 BCH ol -o NN
Exanp @Xﬂ‘@P )\ H 44, 21§t %63 | 1ot orlme %RT OT%%:HJB[% entgtige
Exanpl-e (min rocedure
607 ﬁ 2.20 484.3 |Intermediate
o o BA, BB, BC
\f O and Example
N R 39, 43
ol
N o F

608 O\ 2.19 411.3 |Intermediate
NH O BA, BB, BC

and Example

N /@ 39, 43
XSNTON
H

609 E 0O 2.33 419.4 |Intermediate
%OH BA, BB, BC
F and Example

F
@ 39, 43
NH O

610 0 o 1.86 454.3 |Intermediate
Y F>(“\0H ' BA, BB, BC
N F F and Example
[ ] 39,43
N O
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039,31 Nl I I~NN H / 1 230 W 03/027113 PCT/ US02/ 30376 Exanpl e
Stucture Representative Procedure 664 O Internediate BAl, BBI, N/ 1\ |
BCL and NwHNosloExadpl e 40, H H 43 665 Internedi ate BA, BBCTRG02/a03d6 Exanpl e
0039, 17, 25, 26 N I I~ NN H /I 6660Interrrediate BA 1, BB1, O\

| 11 7eBdp@Td S NN tX@‘HEZﬁS;O 10 "p ‘ H 4 ‘d‘?\gsgﬁr'/ BTy [REp IR e
' (min

BAL, BB I, T 1, BCL and N

Procedure
611 ~NT 1.22 483.2 |Intermediate
\ BA, BB, BC
and Example

[Nj 39, 43

612 2.11 411.4 (Intermediate
BA, BB, BC
N~ O and Example
N7 | l /@ 39, 43
XOSNTON
@ H
613 | 1.55 426.0 |Intermediate
N BA, BB, BC
[ ] and Example
N~ O 39, 43
N '’
O
N N
@ H
614 0O 1.98 413.0 |Intermediate
' [ ] BA, BB, BC
N~ O and Example

sele
N

221



I/ 668 0 Internedi ate

BA1,

BB1,

N ]
43, 12 11 0 669 0 Internmedi ate BAl1, BB I,

| BAA and N N Exanpl e 40,
and N N M |

aN |

BCI

40, 3 H WwO0/oB/02813 WO 03/ 027113 PCT/ US02/ 30376 Exanpl e St ®CTrse2/30376

Representati ve Procedure

||
40,

202

Ll 74 n

670 I nternedi ate

\ ~,
Exanpl e

SExarasls

AN AL o
N 1IN O

T O U
0 Interrredisgftug

Intermediat

BA1, BB I,

(min

TVER,

I'OCG%HPG

615

1.88

370.3

Intermediate
BA, BB, BC
and Example
39,42

616

1.73

356.3

Intermediate
BA, BB, BC
and Example
39,42

617

2.53

488.3

Intermediate
BA, BB, BC
and Example
39,43

618

2.30

427.3

Intermediate
BA, BB, BC
and Example
39,43

619

1.68

405.4

Intermediate
BA, BB, BC
and Example
39,55

222

N H

NH O BA, BB, BC and Exanple \
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O6 H44,21 673 0 Internediate BAl1, BB I, \ BA and N N N Exanple 40,
~~NJ H43, 12 n 0 674 O Internediate BAl, BB1, NI I \ BClL and N N/
Exanpl e 4800300718 31 O 675 0 Internediate N\ BAl, BB | pCr/usoB&EB7@and N N
Exanpl e 40, O H 49,50,51 232 WO 03/027113 PCT/ US02/ 30376 Exanpl e
St uct esentative & fare—676 \T 1} BEi a FNTBE BC) and
Exanp| EX4P5 bo. 17, 25 SHEMR | | | - N N-C gf? o 26 H [Rebresptatye | ('
BB min rocedure

’ 2.25 449.2 |Intermediate
BA, BB, BC
and Example
39, 55 |

@<

621 2.00 418.5 |Intermediate
BA, BB, BC
and Example

39, 55

622 2.19 438.3 |Intermediate
BA, BB, BC
and Example

39, 55

Utilizing the above described procedures for intermediates and examples alone or
in combination, a variety of Formula II compounds can be prepared using the appropriate
starting material and the representative procedure described. These compounds are

summarized in Table 2B.
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\ | / and Exanple N N 39, 54 and HInternediate / | AL\ 678 0
I

I

ntermediate / Cl N/ BAL, BBI, \I I/ | ~I Bdand NN N Exanple 40, 3 H
H /1 679 wolmwermedi ate BA1l, BB1, N, | | BCl and N N NPETarspt/3034®, g, NJ
H43, 12 n O 680 O Internediate BA1l, BB1, \ I I , BCl and O N N Exanpl e
40, s H48 1 \ 681 O Internediate N1 | I\ BAl, BClandl~ N N Exanple 40,

O H 49, 50, 51 233 WO 03/027113 PCT/ US02/ 30376 Exanple Stucture
Representati ve Procedure Table 2B

Example Stucture Representative
Procedure
Intermediate
BAIL, BBI,
BC1 and
Example 40,
49, 47

623

Intermediate
BAl, BBI,
BCl1 and
Example 40,
31,32

624

Intermediate
N BAI, BBI,
P BCI and

K\N N” N Example 40,

o/ @ H 43

626 O Intermediate
N BAl, BB1,
P | BC1 and
H (\:l\l N lr:ll Examgle 40,
\/NTN 43 an '
Intermediate
O

625

AK
Intermediate

627
_~|BAl, BBI,

[BC1 and
n~

H (\ N N™ N Example 40,
N__N_ H 43 and

©/ \ﬂ/ Intermediate

© AK

628 0 Intermediate

N7 BAIl, BBI1,
o | P | /@ BCl1 and
- N Example 40,

N

H 17,25 and
Intermediate
Al




682 | Internmediate O=S=0 BA, BB, BC N and Exanpl e
683 0 Internediate BA, BB, BC and Exanple Ni 39, 54 and / Internediate
AJ \ 684walo3021im3 ernedi ate BA 1, BB 1, \ N/ BCl and NPNTNSExanspé e 40, 3
H H 685 NH2 O Internediate N\ BA BB BC / and ExarrpIeNN"CB 24 6 H
686 0 Interrredi@a NrBBA 117 687 0

NrBBA—1;
Internedi ate PNACTEM| BBI \ H 49, 47

39, 43,12 NO NN 6 H

IIU J.

N-N—Exar
&' N JO Exarrg?pées état“’

roceduré

629

V%@p

Intermediate
BAl, BBI,
BCl1 and
Example 40,
31, 33

630

O
SQNE
|
/O /NN
’ @H

Intermediate
BA1, BB1,
BCI1 and
Example 40,
31,33

631

Intermediate
BAl, BBI,
BC1 and
Example 40,
31, 32, 33, 47

632

Intermediate
BAl, BBI1,
BC1 and
Example 40,
31,32, 33,47

633

Intermediate
BAl, BBI,
BCI1 and
Example 40,
31, 32, 33, 47

634

Intermediate
BAl, BBI,
BCl1 and
Example 40,
31, 32, 33, 47
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234 WD 03/027113 PCT/ US02/ 30376 Exanple Stucture Representative Procedure

688 0 Internedi ate
689 0 | ntwomed2AaL: O N BAl1l, 13131,
690 O Internediate

| nt er nedi at e
Internedi ate B
| nternedi ate B

HOb H 31,32,33 O

BA2, BB2, \ BC2 and N N Exanpl e 40,
BCL and S N N N ExanpiCca/us02/303@ H H 22
BAl1, BB I, N BCL and N N Exanple 40, 3 HH691 0
AzamPBB2, \ BC2 andgihd¥eExanpl € 4T, [RepréderativoP2 O
AL, 13131, 0, BCL and S N N Exanpl d0.qre© H 44,21 693 0
°‘1’6§F§j I, N="T"BCI anmd g Intermediate
N BAl, BBI,
P @ BC1 and
N~ °N Example 40,
@ H 31, 33
636 O Intermediate
NN BAI, BBI,
Ao M _J_] /@ BCI and
N °N Example 40,
@ H 17,25 and
Intermediate
AJ
637 O Intermediate
N7 BAl, BBI,
o [ ] /@ BCI and
G/ N° °N Example 40,
@ H 17,25 and
Intermediate
Al
638 0 Intermediate
N7 BA1, BBI,
@ P @ BCI and
O N™ °N Example 40,
H 48
639 O Intermediate
AN NS I @ BAl, BBI,
l BCI1 and
NN NN N Example 40,
<
640 O Intermediate
N BAl, BBI,
L @ BC1 and
EjA 0o N™ °N Example 40,
<)
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O N N Exanple 40, H 17, 25, 26 235 WO 03/027113 PCT/ US02/ 30376 Exanple
Stucture Representative Procedure 694 O Internediate BAl, BB1, \ | / BCl
and N Exawplog/oz0i3 0 H 17,25, 23 1 / 695 0 Internedi ate B&T/USBB3A376 H2N \ |

I 1 / Bd andNN 040 O\ H 17,18 I/ 696 0 Internmediate BAl, BB I, N
vi/ | BCl a N0 40, 697 H [Jaedi ate BA, BB,
R Sinle NN/ 35”?{‘% 25 H/ ESQ‘G R L ate v
tocedure
BA, BB, BC ;
641 Intermediate

N ' BAIl, BBI,
N | P | /@ BC1 and
OAO N” N Example 40,
<
642 O Intermediate
N BAIl, BBI,
©\(”) I P | /© BC1 and
S N” °N Example 40,
o @ H 44,21

Intermediate

O
BA1l, BB1
= X ’ ’
D) o
NN TN NN Example 40,
<)

/

643

44

644 o) Intermediate
BAl, BBI,
BC1 and
Example 40,
44

Intermediate
BAl, BB,
BC1 and
Example 40,
43

645

Intermediate
BAl, BB,
BC1 and
Example 40,
49, 47

646
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and Example 0 0 39, 17, 25, 26 NI NNC H/I 699 0 Internediate N/ |
| \ BA2, BB2, BC2 and N N/ Exanple 41, SSr _ H55 236 WO 03/027113
PCT/ US02/\80338271Exanpl e Stucture Representative Procedur e PCTAGOD30376
Internmediate BA1, BB1, N\ I I I / BCl and N N Exanple 40, 0\ H 49, 50

D

I, 701 O | nt ernediate—BA—BB; nd—Exanpte—14 a0 and
Internediate |NEGURE| 702 2 0 I9EERedi ate o |RRPERCAEE] Ty
| BCL and N N|N_Exanple 40 3 Procedure

647 0o Intermediate
BAl, BBI
\ 2 2
\ | @ BC1 and
\(\N Y Example 40,

- @'ﬂ e

648 ~o Intermediate

BA, BB, BC
and Example
39,17, 25,26

Intermediate
BA, BB, BC
and Example
39, 31, 32,33

649

650 O Intermediate
BAI, BBI,

X
C\N I\f | /@ BC1 and
NN SINTN Example 40,

H i H 43
651 O Intermediate

N BAl, BBI,

x | BCI and
N Z> N N Example 40,
i H 43
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HH/I 703 O Internediate BAl, BBI, ~I I, BCl and NN 'O 40, H 49, 50,
51 704 0 Internediate BA2, BB2, ~ 1 |, BC2 and N N Exanple 41, H 34 705
0 InterneaDase2BA2, BB2, N1 | / BC2 and NN 'O 41, 3 NHCI/US023376\D

03/ 027113 PCT/ US02/ 30376 Exanple Stucture Representative Procedure 706 0
I nt er nedi at e SN O BCt apgg N NT 40, 46 707 0

| ntermediate d ﬁéia}mﬁ,iﬁj BCLand ~ SRR Exampl e 40561*185?@2?4 708 0

| nt er medi at e |BAL—BBI rocedurfa
Intermediate
BA2, BB2,
BC2 and
Example 40,
31,32

Intermediate
BAl, BBI,
BC1 and
Example 40,
43

653

Intermediate
BAl, BBI,
BCl1 and
Example 40,
49, 47

654

Intermediate
BAl, BBI,
BC1 and
Example 40,
49, 50, 51

655

Intermediate
BAl, BBI,
BCl1 and
Example 40,
44

656

Intermediate
BAl, BBI,
BC1 and
Example 40,
43

657

229



BC1L and r, N N N Exanple 40, N H 43,47 O 709 N lInternediate BA, BB, BC
and Exanple OO0 39, 17, 25, 26 Nl N NO 6 H 710 O Internediate BAI, 1
BC1 and ~wNoB@O1Exanpl e 40, H 48 711 O Internedi at e BA2PCBRRE02/30878C2 and
N N Exanple 41, H 31 OO\ 238 WO 03/027113 PCT/ US02/ 30376 Exanpl e

St uct ur e Repr g¢sentattyweProcedut 7120 tntermedi , BAL, BB1,
Il ikl o BETSERE NN N Exanpl 4R 3 H H 713 Eéﬁrﬁféﬁ%gég ate \ BA BB,
BC rocedure

Intermediate
BAI, BBI,
BCl1 and
Example 40,
49, 50, 51

658
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684 Cl 0 Intermediate

N7 BAI, BBI,
P | BC1 and
N N™ °N Example 40, 3

685 NH, O Intermediate
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41, |/ | H 17 RO 912 0 TngR[ARE ate BAZ, [RBaresénthti®(2 and N N
Exanpl e 41, l_ﬁ%a}n% and O | nterrré;glﬁate I Al 91 LLchibtcer medi at e

Intermediate
BA2, BB2,
BC2 and
Example 41,
34

899

Intermediate
BA2, BB2,
BC2 and
Example 41,
34,21

900

901 Intermediate
BA2, BB2,
BC2 and
Example 41,

34,21

Intermediate
BA2, BB2,
BC2 and
Example 41,
31, 32, 33, 50,
51

902

Intermediate
BA2, BB2,
BC2 and
Example 41,
31,33

903

Intermediate
BA2, BB2,
BC2 and
Example 41,
31, 32, 33, 50,
51

904




BA2, BB2, N/ BC2 and NN'O41, 3 HN 6 914 O Internediate BA2, BB2, N
BC2 and N N o Exanple 41, 3 H~N/ HN~1 915 O Internediate BA2, BB2, N
BC2 and NwiVoso2Exanple 41, 3 / I HN N 916 0 I nternedi aPeT/iBAZ303BB2, N
BC2 and N NJO Exanmple 41, 3 N/ H N~~~ 275 WO 03/027113 PCT/ US02/ 30376

Exanpl e St uct rmesentati ve ure 917 0 iwile BA2, BB2, \
BC2 and O ANNIEIBXRMpl o 41, 3 SRHAe ?ﬁﬁiﬁﬁffﬁfﬁ -

Intermediate
BA2, BB2,
BC2 and
Example 41,
49, 50, 51

905

Intermediate
BA2, BB2,
BC2 and
Example 41,
49, 50, 51

906

Intermediate
BA2, BB2,
BC2 and
Example 41,
49, 50, 51

907

Intermediate
BA2, BB2,
BC2 and
Example 41,
31, 33, 25

908

Intermediate
BA2, BB2,
BC2 and
Example 41,
31,33, 25and
Intermediate
Al

909

Intermediate
BA2, BB2,
BC2 and
Example 41,
17,25, 26

910

274



H 918 O Internediate BA2, BB2, N- \ | BC2 and PN N Exanple 41, 3 H
NO 919 0 Internediate BA2, 13132, N A |l BC2 and N N Exanple 41, 3
nd Wwotoawemd ate N~~- AID O~ NH 920 0 Internedi at e PCBABO2/BB2G N -

nd N N Exanple 41, 3, N/ - H12 N O=S=0 921 0 Internedi ate BA2,

B2, N 5 BC[ gy B NN EXamDI gl c3 © H 276 [Representative

Procedure
Intermediate
BA2, BB2,
BC2 and
Example 41,
17,25

L O

911

Intermediate
BA2, BB2,
BC2 and
Example 41,
17,25 and
Intermediate
Al
Intermediate
BA2, BB2,
BC2 and
Example 41, 3

912

913

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

914

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

915

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

916
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WO 03/027113 PCT/ US02/ 30376 Exanple Stucture Representative Procedure 922
O Intermediate BA2, BB2, \ \ BC2 and NN'O41, 3 NH/ | 923 0

| nt er nediwo®3/08423 BB2, \ \ BC2 and N Wo 41, 3 1 NH/ FCIAB0D30376
Internmediate BA2, BB2, N\ BC2 and NN 'O 41, 3, NH2/ H24 925 0
N7
/

I nt er nedi at e '%mp* : BCZ @ig N EXanpl € #enresenthivé] / | 926 O
I nter medi at e : , N/ BC2 and N N JO 41, 3pfcaqut/ HI 927 0
I nt er nedi at e 517 Intermediate

BA2, BB2,
BC2 and
Example 41, 3

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

918

Intermediate
BA2, BB2,
BC2 and
Example 41, 3.
and
Intermediate
AK

919

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
12

920

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

921

276



N BA2, BB2, \ BC2 and NN'0O41, 3 ONH/ H~I 277 WO 03/027113

PCT/ US02/ 30376 Exanple Stucture Representative Procedure 928 0

| nt er nediwo®3/08A23 BB2, N BC2 and AN N Exanple 41, 3 NH IFCI/US02/6306
Internediate 929 Al BA2, BB2, BC2 and N NJO Exanple 41, 3, NH H 45 HO O

930 0 Intermgti-ate—BA2—BB2,— Y1 —BC2and N N EXRERleSerfakived: NH 6 18 / |
2N O . 931 4 PFNfdi at e BAz,S‘?r‘&?%, N/ BC2 |ang ety
8

ﬁﬂ)%edure
Intermediate
BA2, BB2,
BC2 and
Example 41, 3

922

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

923

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
24

924

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

925

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

926

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

927
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NNJO41, 3, NHHA45 47 NO932 O Internediate BA2, 13132, N/ BC2 and
NN"'"O41, 3, NHHA45,47 / | GNO- 933 0 Internediate BA2, BB2, \ \ ~
BC2 and NwAN3fxampl e 41, 3, OF NH/ H 24,47 278 WO 03/ 02TIA302/30376

PCT/ US02/ 30376 Exanpl e Stucture Repr esentative Pr ocedure 934 0

I nternedi ate (BAZ. —BB2 1B NN—"0 4T, éyeﬁ{afge o~~l 935 0

Intermediate | BASPEAI3 N c Tﬂf&é%ﬁ and N NJ E 641, B, 0=S-NH 12
; et

o 936 0 Inte N-BA2 13132

928 ] Intermedlate

BA2, BB2,

BC2 and

Example 41, 3

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
45

929

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
18

930

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
45,47

931

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
45, 47

932

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
24,47

933

278



BC2 and N N Exanple 41, 3, O NHH 24 and |
Uilizing the above descri bed procedures for
and Fl ow wDicageans | XI'V al one or
conpounds can be

I nt er
i nter

i n conbi nati on,
prepared using the appropriate starting nmaterial .

mediate ,NH AK

nmedi at es and exanpl es,

a var iremyusot/3dos mul a | |
These

conpounds are Tabl € Zlurd /9 VWO 03707

ﬁgﬁ@séﬁg{w 02/ 30376

TRfidzed 1n
I'e .&{u:ture

N ) [ 1

93I4-\J I LI

Tabl e 2C Exany
939 0 CXirn N

937 0 NI NNO OHL

o0AD—O
IJ=HU U I I\l

i’rocgéﬁe NNO HOG®6

ntérmeédiate
BA2, BB2,
BC2 and
Example 41, 3,
47

LA
\ll I

A
N

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
12

935

Intermediate
BA2, BB2,
BC2 and
Example 41, 3,
24 and
Intermediate
AK

936

Utilizing the above described procedures for intermediates and examples, and Flow
Diagrams I - XIV alone or in combination, a variety of Formula II compounds can be
prepared using the appropriate starting material. These compounds are summarized in

Table 2C

279



of 6 9410 NI I I NN H HN&942 0 ONN H 6
03/027113 PCT/ US02/ 30376 Exanple Structure 943 0 ~I
N NNHwWwWOM3/001N | ~I NN H HN/ 6 946 0 NI N N~I

Table 2C

Example

Structure

937

938

939

940

941

942




H2ZN/ 947 0 ~1 | ~I Oi N H 6 N/ I 948 0 NNH ,--N/ | 281 WO
03/027113 PCT/ US02/ 30376 Exanple Structure 9499 0 I ~I ~ NN N H HN/ |
6 950 0 WO o03h2MIN H HN HN O951 0 ~I C N NN H [/ | pre5ais02/30376

Example Structure
943

944

945

946

947

948
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282 WD 03/027113 PCT/ US02/ 30376 Exanple Structure 955 0 N~11 N

NNI H HV/ 0=S11 0 953 0Nl NNO HO~ 954 0 ~I I ~l NNy H
[ |
-1/ IWO9B82MAIN N / 957 0 | | N / I 9580 PCT/US02/30376

N
cp
Sl

Example Structure
949
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951

952
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N~11 I I NN ~N | 9590 N NN ~ N /I 960 0 N-- I I NN 283 WO
03/ 027113 PCT/ US02/ 30376 Exanple Structure 961 0 NNL 96201 | N
963 0 N \WB03/0286% 0 N S~~!O 965 0 N~ N S-"~0 966 0  PCT/US02/30376
Example Structure
955 o
U]
NN N S/
956 0
N
XN N/ﬁ
@ ~
957 O
N
XN N/\
@ NG
958 0
N
XN N/\
@ -
959 0
U]
XN N/\
@ -
960 0
N
@ 0
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N~ 1 |

968 0 NONS O 969 ONI1 NOp 9700 N I 11 NO
N SO O 286 008 027113 PCT/ US02/ 30376 Exanpl e Structur ®CIAB0IBO3MN S 101

0974 O |

X NS

Example Structure
961 O
jeul
N7 NN
0 -
962 o
N/
I
SO
963 o
GO
N~ S
964 0
I o
965 0
]
[C
966 O
|
é
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284 WO 03/027113 PCT/ US02/ 30376 Exanple Structure 967 O N S~ O
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of 975 0 NNO'y

/ 976 O N Q0

/ 977 O N Oo

/

03/027113 PCT/ US02/ 30376 Exanple Structure 979 O NO

O N N NOwBH0s/02A8L ONNN() H / 982 S N N H
Example Structure
967 0
N/
D
R
@O
968 O
N/
T g
NS
@O
969 O
N/
| o
N~ °S
& Ly
970 Q
N/
98
NS
@O
971 o
N/
T
N~ °S
972 o
N/
T
N R
@O

285

978 O N O 286 WO
NN H / 980 (0)
PCT/US02/30376



/[ 983 OH ~I ~I

N H

Exanpl e Structure 985 O ~I

NO H/

weds2i1s HN O N

/ 984 -~O N NO H/

NN H 986 NO2 0O N

NNO H/ 987 iNON
PCT/US02/30376

Example Structure
973
0
g
©'°'
974
Qé}b
975 0
N
N é O/\(
976 O
Y13 Q)
\ é O
977 0o
N/
g @Z D
978 0o
N7 S
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NNO HO989 HHN ON

Structure 990 /1l
NH / 998003m2r1+3

HNON NI NO H /| 9919 OHO NN H
NNO H/ 9940 NHH
Example Structure
979 O
7 NO
||
N7 N
@H
980 [Oj
0O N
N/
40 6¢
N" N
@H
981 o >N
’d
SNGe
N N
@H
982 S
’d
SONe
N N
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983 OH
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O
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@H
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N
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NNINNO H O/ 995 0O N~ NI NO H / I 289 WO 03/027113 PCT/ US02/ 30376
Exanple Structure 996 O ~I ~I ~i NN H / 997 0 HN/ I s NN N'"O H O/
998 0 NWOOBNMN2111D 6 H999 O N\I I \ NN "Ir OH / | P00M@S02/5@%\ | N I
N H

Example Structure
985

986

987

988

989

288



/1 1001 O HN \I NH / H 290 WD 03/027113 PCT/ US02/ 30376 Exanple
Structure 1002 0 ftLOTO 1003 Ol I I NNJ H / | 1004 0 NN N2/ H
Bi ol ogi cavomsmtuat i on Denonstration of the activity of theczxarspsnsds of
this invention is acconplished through in vitro, ex vivo and in vivo
assays that are welft mthe art. StrikriieV O test procedure: Male Wstar
rats (270-3309) mercE‘ ¥@ overnight—an GLﬁEH grvem ert her vehicle or

(29

conpound by oral ggvagg€.” Two or ee hours later, the rats were given an

i ntraperitoneal dase of gllucose (2d/kg). The rats were|tail-bled for

gl ucose using a G yconeter |(Bayer porgtion, M shawaka, IN) just prior
to the glucose dosg and 15, 30 and 60 |m nites afterward. The area under

t he gl ucose curve was cal cul ated by N pezeg¥dal nethod for both the
vehicle and treated ani mal s, and thepesice r ion | n the glucose AUC
by the conpound cgl cul ated. A typica poli t iN/ ffect pf the conpound
results in a 12-20% reductjon in the A thlve to the AUC of the

vehi cl e-treated grdqup. Conpounds of prd i nvention were found to have a
bl ood gl ucose |l owerling effect in this i 0 assay. 291
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WO 03/027113 PCT/ US02/ 30376 The invention nmay be enbodied in other
specific fornms without departing fromthe spirit or essential

char act erwetmos7iiher eof . The foregoi ng exanpl es are incl uaed/usy2/smye of
illustration only. Accordingly, the scope of the inventionis |imted only
by the scope of th¢ Bppeieed claims. 292,M@: 037 027113 RCT/ US02/ 30376

CLAI M5 What is claifmedggg: 1 A conpound of phe fornmuta IfI RS R4 3' N R7
R N 81 R(Il) |wherein{R' is_sel ected rom al kyl off 1-8 carbon atons,
al kenyl of 2-8 carbon atons,| al kynyl ©¥ “8rarhghat ons, and A-R9, or R
is selected fromaryl of 6-10 cw et erlg | gf 2-9 carbon atons
and 1-4 heteroatoms sel ected from N S( =0 Y _2 and 0, cycloal kyl of 3-8
carbon atons, cycl pal kenyl |of 4-8 carbon atqns, 5-7 nenbered

het er ocycl oal kyl of [3-6 carhon atons and het er oat ofs sel ected from N,
S(=0)0.2 and 0, and|[5-7 nenbhered heteroc al kenyl of |3-6 carbon atons
and 1-2 heteroatons|selbggted fromN, S(=0)0.2 and 0, wherein said
het er ocycl oal kyl ang sai d heterocycl oak rtherf be fused with
phenyl or a 5-6 nenbered het eroagg!&q ofN2- ons | and 1-3

het er oat ons sel ected from N| S(=( erfein one or nore of
the carbon atons in|said heterocyicl oal kyl e erocycl gal kenyl may be

oxidized to C(=0), all of which fay be suhstituted with|1-3 of R10; R10 is
selected fromnitrof nitrile, hydroxy, hal ogel , acyl of |[1-6 carbon atons,

al kyl of 1-6 carbon m‘ggé:, alkenyl of 2-6 bon at ons, |al kynyl of

999 o]
©N/| IN©

1000 0

1001 o)
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2-6 carbon atons,
at ons,
aryl of ewo®3maribdn at ons,

hal oal kyl

hal oal koxy of 1-6 carbon atons,

of 1-6 carbon

het er oar yl

atons, al koxy

of 1-6 carbon

cycl oal koxy of 3-6 carbon atons,
of 2-9 carbon at ons Pamdise2/8037€93 WO

03/027113 PCT/U802/30376 het eroatons selected fromN, S(=00_2 and O,

NR11R12, C(=0) OR11, NAR—I, NHAC(= e NS =0) ZRIB, S(=0) 0_2R13,

S( 0)2NHR' cycl ogH&y 3=—6 balbUH atons, gcyctoalkenyl of 3-6 carbon
atons, 5-7 nenberdd QQ%ro ycC | kyl of 3-6|]carbon atops and 1-2

het eroatons sel ectled fromN, : and nenber ed

het er ocycl oal kenyl [of 3-6 car ajonsl. an ha oalons sel ected from
N, S(=0)0.2 and 0, | wherein| said héterocycl of and spid

het er ocycl oakenyl nmay further be fused wt yl or B 5-6 nenbered

het eroaryl of 2-5 cdarbon atpnms and 1- 3 hef tonms selpcted from N,
S(=0)0.2 and 0, and/or whergin one or nor the carbpn atons in said
het er ocycl oal kyl or hqbggoc be oxidized|to C(=0; R13 is
sel ected from al kyl| of "1-6 kenyl of 2-6|carbon atons,

al kynyl of 2-6 carblon atons 6 cafbgn at pns, cycl oal kyl of
3-6 carbon atons, and cyclo boj Jons; R1' and R12 are

i ndependently sel ected from ofN'1-6 carbpn atons, al kenyl
of 2-6 carbon atons|, al kyny| of 2-6 car bo at &hs, hal oa kyl of 1-6 carbon
atons, cycloal kyl of 3-6 cafbon atons, aiﬂ'ﬁ cl oal kenyl |of 4-6 carbon
atoms; A is selected fromal|kyl of 1-8 cawxben atons, al kenyl of 2-8 carbon
atonms, alkynyl of P=8garp of 1}8 carbon atons; RO
is selected from hydroxy, a cycl oal koxy of 3- 6
carbon atonms, O A-Rl4, NR11 gd fromaryl of 6-10 carbon
at ons, heteroaryl o] 2-9 car ot er oat pns sel ected from N
S(=0)0-2 and 0, cyloal kyl cycl oal kenyl of 5-8 carbon
atons, all of whichl may be th 1-3 of R10] or RO is selected
from5-7 nenbered heterocyc| oal kyl carbon atons |and 1-2 heteroat ons
selected fromN, S(E0)0.2 apd 0 and 5- =enbered

Biological Evaluation

Demonstration of the activity of the compounds of this invention is

accomplished through in vitro, ex vivo and in vivo assays that are well known in the art.

in vivo test procedure:

Male Wistar rats (270-330g) were fasted overnight and then given either vehicle or

compound by oral gavage. Two or three hours later, the rats were given an intraperitoneal

dose of glucose (2g/kg). The rats were tail-bled for glucose using a Glucometer (Bayer

Corporation, Mishawaka, IN) just prior to the glucose dose and 15, 30 and 60 minutes

afterward. The area under the glucose curve was calculated by the trapezoidal method for

both the vehicle and treated animals, and the percent reduction in the glucose AUC by the

compound calculated. A typical positive effect of the compound results in a 12-20%

reduction in the AUC relative to the AUC of the vehicle-treated group. Compounds of

present invention were found to have a blood glucose lowering effect in this in vivo assay.
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het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from

N, S(=0)0.2 and 0, wherein said heterocycloal kyl and said 294 WO 03/027113
PCT/ US02/\80338271net er ocycl oakenyl may further be fused w PaTASeNyi370r a 5-6
menbered heteroaryl of 2-5 carbon atons and 1-3 heteroatons selected from
N, S(=00_ . r Bl E r 1 Ao &logihel N sai d
het er ocycl oipgé}g' egtrlorﬂgltqg(r%gceyc?%lg{ig%%gr eﬁﬁﬁ;ei%gg% g?t?glgqtﬁgaﬁ %O), wher ei n
sai d hefifit o€ yssbiithil klihracteristivis dhenetfe riheyfotegaingemyinphea\ardimchidps by t@yedf with 1-
3 of RLO; Rl14 is selected fromcylcqgal kyl of 3:8.carbon_ at , cloal kenyl
of 5- 8illustpiRsnoRlY o scconiinelie é?%’t? Q%éL%YIB’(?Q%?Ibéﬁ%ﬁe‘g?rﬂ§%§qg§P%Ogj\réf Aaf?oms and
1-2 h ected fromN, S(=0)0.2 and 0, and 5-7 nenbered
hetero?%esal&)gglﬁ(%g‘r;%/ {-HST 3-6 carbon atons and 1-2 heteroatons selected from

N, S(=0)0.2 and 0, all of which may be substituted with 1-3 of R10; with
the proviso for R'" that when Ais CH2, RO is not optionally substituted

bi phenyl; R2'" is selected from NRL5R16, S(O 0 _2R17, and ORl7; R15 is

sel ected from hydrogen, al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atons, al kynyl of 2-6 carbon atons, cylcoal kyl of 3-8 carbon atons,

cycl oal kenyl of 4-8 carbon atons, 5-7 nmenbered heterocycl oal kyl of 3-6
carbon atons and 1-2 heteroatons selected fromN, S(=0)0.2 and 0, 5-7
menber ed het erocycl oal kenyl of 3-6 carbon atonms and 1-2 heteroatons
selected fromN, S(=0)0.2 and 0, A-R9, C(=O R18, C(=0O) NHR18, S(=0 2NHR18;
R18 is selected fromaryl of 6-10 carbon atons, heteroaryl of 2-9 carbon
atons and 1-4 heteroatons selected fromN, S(=0)0.2 and 0, cylcoal kyl of
3-8 carbon atons, cycloal kenyl of 4-8 carbon atons, 5-7 nenbered

het er ocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
S(=0)0.2 and 0, and 5-7 nmenbered heterocycl oal kenyl of 3-6 carbon atons

and 1-2 heteroatons selected fromN, S(=0)0.2 and 0, all of which may be
substituted with 1-3 of R10, or 295

292



WO 03/ 027113 PCT/ US02/ 30376 R18 is selected fromal kyl of 1-6 carbon
atons, al kenyl of 2-6 carbon atons, and al kynyl of 2-6 carbon atons, al

of whi ch weyosberissibstituted with 1-3 of hal ogen or al koxycafustz/éo3car bon
atons, or R18 is A-R9; R16 is selected from al kyl of 1-8 carbon atons,
alkenyk%gh 8 carbon atons, alkynyl of 2-8 carbon atons, and A-R9, or R16
is selecCte romaryl of 6-10 carbon atons, heteroaryl of 2-9 carbon atons
and 1- 4vihetiesgaiedns: sel ected from N, S(=0)0.2 and 0, cycloal kyl of 3-8
carbon atons, cycloal kenyl of 4-8 carbon atons, 5-7 nenbered

het er ocycl oal kyl of 3-6 carbon_atons and 1-2 heteroatons selected fromN,
S(=0) 012 and* ePmpatdpf he toppulad het er ocycl oal kenyl of 3-6 carbon atons

and 1-2 heteroatons selected fromN, S(=0)0.2 and 0, all of which may be
substituted with 1-3,:0f Rl0o40or RIS and R16 conbine, together with the
nitrogen atomto whifth theylare attached, to forma heteroaryl of 2-9
carbon atons and 1-4| het erogt ons sg;ected fromN, S(=0)0.2 and 0, or a 5-7
menber ed het erocy rbon atons and 1-2 heteroatons sel ected
fromN, S(=0)O0. ered heterocycl oal kenyl of 3-6 carbon
atonms and 1-2 h seleggted fromN, S(=0)0.2 and 0, wherein said
het er ocycl oal kyl i het ellocycl oakenyl nmay further be fused with
phenyl or a 2of 2-5 carbon atons and 1-3

het er oat ons '3el ect ed[ from NN S(=0)0.2 and 0, and/or wherein one or nore of
the carbon atons in paid heterocycloal kyl or heterocycloal kenyl nmay be
oxi di zed to C(=0, @ of Which may be substituted with 1-3 of R; R7 is
sel ected fromal kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons, and
al kynyl of 2-8 carbon atons, hal oal kyl of 1-8 d@Pbon atoms, A-R9, or R 7
is selected fromaryl of 6-10 carbon atons, heteroaryl of 2-9 carbon atons
and 1-4 hetqhggggns selected fromN, S(=0)0.2 and 0, cylcoal kyl of 3-8
carbon atons, cycl oal kenyl of 4-8 carbon atons, 5-7 nenbered

het er ocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
296 WO 03/ 0R'1 18 sEETellSh@n 30t cof 1-8 carbon atoms, alkenyl of 2-8 carbon atoms,

alkynyl of 2-8 carbon atoms, and A-R’ or

a

RY is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and
1-4 heteroatoms selected from N, S(=0)o» and O, cycloalkyl of 3-8 carbon atoms,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, S(=0), and O, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)p., and O; wherein said heterocycloalkyl and said heterocycloakenyl may
further be fused with phenyl or a 5-6 membered heteroaryl of 2-5 carbon atoms
and 1-3 heteroatoms selected from N, S(=0). and O, and/or wherein one or more
of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be

oxidized to C(=0), all of which may be substituted with 1-3 of R'’;

R is selected from nitro, nitrile, hydroxy, halogen, acyl of 1-6 carbon
atoms, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of
2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon
atoms, haloalkoxy of 1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms,

aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
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S(=0)0_2 and 0, and 5-7 nmenbered heterocycl oal kenyl of 3-6 carbon atons
and 1-2 heteroatons selected fromN, S(=00_2 and 0, all of which may be
substi t utwo osioet11d- 3 of R10; R3' is selected fromaryl of PETAGIZ3N3BON
atons, heteroaryl of 2-9 carbon atonms and 1-4 heteroatons selected fromN,

S(=0 0_2 and 0, cydigeatbingl s@éctedt %ro%@rrbp@éé@ms and B! QFOR/E] TE-RYORY] 3-6
carbon atons and 1-2 heteroatons se|lecte fron] N, and O

11 3 3 S&O) 0'1‘3 2’ 11
cycl oal kenyl of 4C&QaHRN, AHHEO)Rrid MEBErQeB.Ccl SdrRi, 03=8ENER bon

atoms and 1-2 heteroatons selected fromN, .S(0) 0,2 Q. al hi ch may
be substituted vﬂcﬁoailgyé 05? S B(G5T008 ateas, nggél%lﬁ*eoﬁ'go%ﬂﬁkéﬁo%f \glrlui 6
carbon atons, al keB¥beRll Ket&o&RINMIEY]1a$OBE carfboly MpnsOind2 18 Getcb®iforas ons,
hal oal kyl of 1-6 carbon atons, h%)dro en, nitro, halogen, NR1I9R20, A-OR',

A- NR19R20, and A- Rb@teddromMMdFED @ raandoer daerabsyed Beteroepdoalkensl R dr ogen,
al kyl of 1-6 carb 0 | keny - Lkyn 2-6
carbon atons, hal % I?ﬁon”%t?m%-agggé%t%%%erat%%g%&g%d%@’osﬁ éiqg?/%nﬁlgbﬁzo are
i ndependent |y sel waéeth §aidheRrockcloflk§r 4kl sdd heteradyolvakenyh efagr fuathyd bef 2- 9
carbon atons and 1-4_ heteroatons _sel eci}ed fromN, (3(2%0_ 2 and O

cyl coal kyl of 3- sfused with Phemyker a eyicnembries etegrary. FBbop dpprgnd 1s. 7
menber ed het erocysl f.13=  ( - el ected
fromN, S(OO0_2 a%él%g%ré%érygﬁglﬁgg% gfginﬁgf.l’er cyc %gﬁk%’n%ﬁﬁ%%%ﬁpgﬁ;r t())gn at ons
and 1-2 het er oat ombres ef et @ibdor atombl, in $G0) Bet2roapclo@kywrehaencydedlidenyl

het er ocycl oal kyl and, sai %ﬁt egg_c cl oakenyl may further be fused with
phenyl or a 5-6 nBABEPEY 6579 of 2-5 carbon atons and 1-3

het eroat ons selected fromN, S(=00_2 and 0, and/or wherein one or nore of

the carbon atonms R i§adiebtbeiremnasnt boaldakbar athiat eillesyrd it kabyh atvas, be
oxidized to C(=0O), all of which nmay be substituted wwth 1-3 of Rl R4' is

sel ected from =0, alkmyl Hi@-Orarben afrms, halopayt e, ca@‘?orlzwnmygwyg ;Pf3
PCT/ US02/ 30376 P fo 1- , alk | of
Res é%aﬁofﬁ%k&g%, %gq E%%IE%@ 1){ 86 c]art%n%l%rgg n atons, alkenyl o

2-8 carbon atons, car atons, cycl oal’kyl of 3-8 carbon
atonms, cycloal kenyl of 4-8 carbon atons, 5-7 nenbered heterocycl oal kyl of
3-6 carbon atons R!! and R'? are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl
of 1-6 carbon atoms, cycloalkyl of 3-6 carbon atoms, and cycloalkenyl of

4-6 carbon atoms;

A is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms,

alkynyl of 2-8 carbon atoms, and haloalkyl of 1-8 carbon atoms;

R’ is selected from hydroxy, alkoxy of 1-6 carbon atoms, cycloalkoxy of 3-
6 carbon atoms, 0-A-R™ NRMR'?%; or

R is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon
atoms and 1-4 heteroatoms selected from N, S(=0),.; and O, cylcoalkyl of
3-8 carbon atoms, cycloalkenyl of 5-8 carbon atoms, all of which may be

substituted with 1-3 of R', or

R’ is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=O).> and O and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from

N, S(=0), and O, wherein said heterocycloalkyl and said
294



and 1-2 heteroatons selected fromN, S(=0)0.2 and 0, and 5-7 nenbered
het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, S(=0) 0w oanel71@3 all of which may be substituted with 1P8TAfSORBM376 RS,
R7', and R8' are independently selected fromcycl oal kyl of 3-8 carbon

Lo o1l K St SRR LTS Bl L By e

het eroaryl of 2- ponat’ons ‘an er oa I ch may be
substituted with hbkteBodthl BF @-5 darboRSatomB7and a+Bl heRroatoras iseldetpd rfremt Ny
selected from5-7 menbered heterocycl oal kyl of 3-6 carpbon atons a 1-2
het er oat ons sel ecE@)ér o R, agfepybersimare or giye of fhe piggs 1n sal

het er ocycl oal ken%xlete\%c ; Io%ll%ﬁ%?ﬁ&ﬁ%}(éiﬁgalﬁ (l);ffaé’ytfke%ﬁ%&@& R,n@(hzgg! eated, from

N, S(=0)0.2 and el n-sal rocyc sal d heterocycl oakenyl
may further be fuagithetérbbydddudion lor said Aeterddyoipatkengddniebesubatitytedofitlel5 car bon
atons and 1-3 heteropafons selected fromN, $(=0)0.2 and 0, and/or wherein
one or nore of t Raibon atonms in said het er ocycl oal kyl or

het er ocycl oal kenyl may be oxidized to C(=0), wherein said heterocycl oal kyl

or said heterocyqglegl kepykd T cﬁ%oa‘llglséfi 3.8t @b bfomb; ydidallRhG1 oASRR23,
A-NRRAR25, C(=0) R24, (=0 OR24, ~ C(=0) NR24R25, S(=0) 2R?6, A-C[ =0%‘R24,
A-C(=0) OR24, or Aa{onOitoiRe. A2 HiemberediBterogyrloallayl of R casben #tpiae gathdeht | y

sel ected from hydroge hal n i trid eq, H\tro droxys ~a 1-8
carbon atons, al &?ﬁ‘%?e% 52§%9°§%(3rb% abons’ P'%y%riﬂ rtEf)’f a§§f85 Te obnegédt ons,
hal oal kyl of 1-8 irarbeyl@ilems] ofd-§QuboafatdmSand il Roetabatoms selbetbddilokoxy of
1-8 carbon atons, cycloal koxy of 3-8 carbon atons, A-R23 1é\(D.CJ:\’ZZ)-RZS,
NR27R28, A- NR27R2%, SEQ- ol Oglirefovhieh maKke spbstituted withaod of Ry =) Or24,
C(=0) NR24R25, A-C(=O R24, A-C(=0 OR24, and A-C(=O NR24R25; Qis selected

from0 and 31(’@8‘9%?’%01} 3SR E&hachach W My dEP9RMotdihalff sdbsBingas bon

atons, halo carbon atons, and cycl oal kyl "of 3-8 carbon at ons;
298 WO 03/ 0bifgHenyBCT/ US02/ 30376 R23 is selected from hydroxy, al koxy of
1-8 carbon atons, hal oal koxy of 1- 8 carbon atons, and cycl oal koxy of 3-8

carbon at ons,, or iS S ) omicycl kyl of 3-8 carbon atons,

cycl oal kenyl™of® Sfﬁcé?edﬁ%ﬁfiéoﬁ(@%%l’a%fi@ 10 carbon atoms, and

het eroaryl of 2-9 carbon atons and 1-4 heteroatons selected fromN,

S(=0) 0_2, and 0, RPlisatlevdil dtom hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, cylcoalkyl of 3-8 carbon atoms,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(=0)o. and O, 5-7
membered heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms
selected from N, S(=0)2 and O, A-R’, C(=O)R'®, C(=O)NHR",
S(=0),NHR'®;

R is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon
atoms and 1-4 heteroatoms selected from N, S(=0),.2 and O, cylcoalkyl of
3-8 carbon atoms, cycloalkenyl of 4-8 carbon atoms, 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)-2 and O, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0),., and O, all of which may be
substituted with 1-3 of RIO, or
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may be substituted with 1-3 of R10, or R23 is selected from 5-7 nenbered
het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=0 owb,03apd1®-7 nenbered heterocycl oal kenyl of 3-6 earhsn2/aBeas and
1-2 heteroatons selected from N, 0, S(=0)0.2, wherein said

het erocycl oal kyl giigg %é&em&%%y{%f P-%‘%ﬁﬂ%h atcﬁﬁé/ al kel - @@arﬁbﬁ%nw th

phenyl or a 5-6 nenbered heteroaryl of 2-5 carbon atons and 1-3
het er oat oms sel ecangdalkynyinoRi2- 68(a1:1ﬁ)10atQm&mﬂ of whieli/may bevbstiiutedowigh dr3 nore of

t he carbon atons ai d heter ocy | oal, k or heterocycl oal kenyl nay be
oxi di zed to qzq?ﬂwﬁw‘ Ohakkgxyo ﬁét%%ﬁ% PuCkyl or said

het erocycl oal kenyl may be substituted with 1-3 of R10; wth the proviso
for A(OR22)-R23 th#tiswheh R23 is selected fromhydroxy, alkoxy of 1-8
carbon atons, hal oal koxy ‘of 1-8 carbon atons, and cycl oal koxy of 3-8

carbon atonms, A isnot CH R24 and R25 are mdependenlcogy sel cted from
hydrogen, al kyl ok °3s @@%@%‘Hﬂaﬂﬁy frg -8 parhomatorss, atkenylof2n® FATROH A ™Sa| kyny|

of 2-6 carbon ato Qﬁl ({g{ﬁ@ na?gméaﬁd%f{b% atons, and A-R23, or R24 and
dist d o

R25 are i ndependen from’cycl oal’kyl of 3-6 carbon atons,
cycl oal kenyl of 3-6 car bon at ons, aryI of 6-10 carbon atons, and
het eroaryl of 2- 9Rtaisbelectat drsn andl of -641 heaboo attams;, h@@rm]edf 21%earbpn

gﬁldO)Rggzar 2“%&%}5@%{@ y%@&‘ér%‘éawfsiegeﬁfétﬁ?mﬁm%&h t%% ngt;@ﬁcg&f’ﬁy of

3-6 carbon atons aRdcdihén NRsSSE O?‘a 1Qﬁft¢d; 5:®8h Nitom8, 5 FhJbheted and 5-7
car

nmenber ed het erocycl oal kenyl of on atons and 1-2 heteroat ons

sel ected from N, lters¢yadyatkyd of dfegachaon ajeing ang 9 hgterogoms palegedrm N2/ 30376
het | oal kyl d h
net v ocyel oal k| g e BE L 25 45L AREPHLABYARMIL IR B8 it

het er oat ons sel ecirrid]-p hetarddton selicfedfrandN,B(=angd/ and Ghelt ef whizthenay berore  of
the carbon atonms in said heterocygl oal kyl or heterocycl oal kenyl may be

oxi di zed to C(=0) SubgietediwiskB @t Ret 8F ocycl oal kyl or said

het er ocycl oal kenyl maybe substituted with 1-3 of R10, or

RY and R'® combine, together with the nitrogen atom to which they are
attached, to form a heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms
selected from N, S(=0)g.2 and O, or a 5-7 membered heterocycloalkyl of 3-
6 carbon atoms and 1-2 heteroatoms selected from N, S(=0)¢.» and O, 5-7
membered heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms
selected from N, S(=0).» and O, wherein said heterocycloalkyl and said
heterocycloakenyl may further be fused with phenyl or a 5-6 membered
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,
S(=0)o, and O, and/or wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), all of
which may be substituted with 1-3 of RY;

R'7 is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms,

and alkynyl of 2-8 carbon atoms, haloalkyl of 1-8 carbon atoms, A-R®, or

R'7 is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon
atoms and 1-4 heteroatoms selected from N, S(=0), and O, cylcoalkyl of
3-8 carbon atoms, cycloalkenyl of 4-8 carbon atoms, 5-7 membered

heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
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R24 and R25 conbine, together with the nitrogen atomto which they are
attached, to forma 5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and
1- 2 het erwatodne7isel ected fromN, S(=00_2, and 0, a 5-7 nmeeharsez30376

het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from

N, S(=00_2, and -0, & Qﬁta‘ﬁfl |af ﬁfﬂenf%rea h%té% Xé%ll@hﬂrﬂf 386 @arbodt atoms

het er oat ons, wher €i n’ sal et erocycl oal kyl sai d etero\@ﬁ/cl oakenyl may
further be fused anitlk2 hbtemtomrsebc&dﬁirqmfﬁﬁe&(e@)ohzeﬁtnér@eﬁﬂlwf ickn®y kear bon
atons and 1-3 hete oat o g fromN S(=0)0.2 and 0, and/or wherein
one or nore of tKE %‘é\“ﬁg‘%’& ?rﬁhi‘2 >sai d heterocycl oal kyl or

het erocycl oal kenyl may be oxidized to (=0, all of which may be

substi t ut ed pA {sRefloRdGFonRARi o84 0l artRal a@&h@%efdr%ﬁéﬂ@@ cfbodt afongaddibn

atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6 carbon atons, hal oal kyl

of 1-6 car bdrt h@temtom( gikeepd g N, Sén@)oAz-EF@SO, Q}/ﬂcﬁﬂﬁ’l PE3-Setasanerfomsom

cycl oal kyl qf C aryl of

6-10 car bon%ﬁGBWszoﬁhg? ’é?e@ m%on 951]1 cg?' 8‘:)at§mt§ Sel%&wgl%?{iﬁoﬁg'?)eoroétons

sel ect ed frgmdd OScFDAlkehyl and- socaﬂadﬂ atoﬁlsm&memychtm@ybsfmwawbmth 1-3
of R10, or R26 is sel ect eg

from5-7 rrenbered het er I -6 car bon
atoms and Btom$anddFaberoategisesicsteds gmMNy S@o 8@“‘8% Qﬁé’hé ered

het er ocycl o ndb atons and 1-2 heteroatons sel ect ed from
N, 0, S(= O)S;hjgﬁwvé?g?\relfhﬁr gé’? hg{;er ocycl oal kyl and sai d heterocycl oakenyl

may further be fused with phenyl or a 5-6 nenbered heteroaryl of 2-5
carbon at onR’and séleate&eﬂr(ana’é]t}drﬁ 56| erbenl atamosn flkensgl 06206 Zathest omgnd/ or

wher ei n one rbon het er ocy 300 WO
051 027113 PEIPEED SR 308 A OUG R BRC PO kT Criy Do S a S0derb ey
wherein sai %aldgﬁhelﬁR@R@¢ @abRY, AGKRSH™ dhgterdtycl oal kenyl may be
substituted with 1-3 of ~ RIO; 'R27 is sel ected from hydrogen al kyl of 1-6

carbon atons, al ke of 2-6 carbon atons, al k ﬁ(? H\ré) nbatoms
hal oal kyl of 1-6 Ra ranérR @@rmdepe%é?@ﬂmp@stedcﬁom y rogen alkyl of 1-6 car

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl

of 1-6 carbon atoms, and A-R’, or

RY and R® are independently selected from aryl of 6-10 carbon atoms,
heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms selected from N, S(O)o-
» and O, cylcoalkyl of 3-8 carbon atoms, cycloalkenyl of 5-8 carbon atoms,
5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms
selected from N, S(O)o2 and O, 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(O)o.2 and O, wherein
said heterocycloalkyl and said heterocycloakenyl may further be fused with
phenyl or a 5-6 membered heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0)o.2 and O, and/or wherein one or more
of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be

oxidized to C(=0), all of which may be substituted with 1-3 of R'’;
R is selected from =0, =S, and OR*!;

R* is hydrogen, or
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R27 is selected fromcycl oal kyl of 3-6 carbon atons, cycloal kenyl of 3-6
carbon atons, aryl of 6-10 carbon atons, and heteroaryl of 2-9 carbon

at oms andw0-04/0bmter oat ons sel ected fromN, S(=0 0_2, and @cTals02/ad376whi ch
maybe substituted with 1-3 of R10, or R27 is selected from5-7 nenbered

het erocycl oal kyl ol s TR ERRBAMRNAUIT-S Bftfod bnRCHRERREPIS ARIAGHSHS, T om M

0, S(=00_2, and et erocyc keny 3-6 carbon atons and
1-2 het eroat oms gklyagl &f-§ aon Mo, cﬁéleﬂk@l @&, 3-gtverbenrataas, drycloalkenyl

het er ocycl oal kyl and saj d het eroc clo e fused with
Hﬁl t yy i ﬁé ob b toms
phenyl or a 5-6 ﬁﬁﬁtﬁe?f@ﬁoﬂﬂ@f’@ﬁo% e erf CEF 819ﬁﬂ<éf Bhe i A 3
het eroatoms sel eghed § f @omolé(se@c%dszﬁﬁqqos(—@w fiid OVRE SiTneRbeRid MO e of

the carbon atons I'n sal het'erocyc het er ocycl oal kenyl may be
oxi di zed to C( O)letevdwclealke@motﬁ mearboma‘gomscmnldklyll hetieraggings selected from

het er ocycl oal ken s ed wit 0 0.s selected
from hyérogen K\{Q@?Hé)o 2 eéﬁﬁ%W&’gg’dﬁﬁygﬁfqpéﬂ&tedo%lémf?%lr’bon at ons,

al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, A-R23,

(=0 Re4, CR=ORTRZG4 ﬂm@h‘ﬂﬁ?@rﬂ%ﬁﬂy Sbre6ded Refia cfklaﬁne@) R2AE chrbof(atonER24, and
A-C( O)NR24R25 or R28 is selected fromc cl oal kyl of 3-6 Carbﬁgf t ons,

cycl oal kenykydfalBersyl of drdeambant bevms, aayhef @ 06arh29n alersofndheisrgar Poaryl of
2-9 b t d B ad 0, all
of which magean sipopt o BEERRA T o iR bE Akl TN B%orghE Op 2

menber ed heterocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons sel ected
fromN, 0, S(=00_2, and 5-7 nmenbered 301 WO 03/027113 PCT/ US02/ 30376

het | Ik f ..3- 6 b h f
RREIaNS O (AN SRR e R B e R <
may further jbe c%l@ﬁ%uﬁhé &@b@%éteﬁatoﬁls%eﬁecfear@&ﬁqd aemspaﬁcyb aifd 375

carbon atons an teroatons selected fromN, S(=0)0.2 and 0, d/ or
wherein one nmmbmedahdferctcpvéoaihﬂb’d) i@ wartion aterns apd{ ek BeigroptemINsale %‘T‘i

e oo e T 3 s bt uPfocisiciyel ool o
may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5 carbon
atoms and 1-3 heteroatoms selected from N, S(=0)2 and O, and/or wherein one or
more of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be
oxidized to C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl may
be substituted with 1-3 of RY, A-R®, A-NR¥R®, C(=0)R*, C(=0)OR*,

C(=0)NR¥R?, S(=0),R*, A-C(=0)R*, A-C(=0)OR, or A-C(=O)NR**R”, or

RY, R”, and R¥ are independently selected from hydrogen, halogen, nitrile, nitro,
hydroxy, alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms, alkynyl of 2-8
carbon atoms, haloalkyl of 1-8 carbon atoms, alkoxy of 1-8 carbon atoms,
haloalkoxy of 1-8 carbon atoms, cycloalkoxy of 3-8 carbon atoms, A-R%,
A(OR22)—R23, NRR®, A-NRZR®, A-Q-R®, Q-RZ, Q- A-NRR®, C(=O)R%,
C(=0)OR¥, C(=0)NR*R?, A-C(=0)R*, A-C(=0)OR*, and A-C(=O)NR*R?%;

Q is selected from O and S(=0)o-2;

22 is selected from hydrogen, alkyl of 1-8 carbon atoms, haloalkyl of 1-8

carbon atoms, and cycloalkyl of 3-8 carbon atoms;

298



R10; R30 is selected fromal kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atons, al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons,
A(OR22) - RE®,03/02nd3 A- R23, or R30 is selected from cycl oal kylcTafso33@7€ar bon
atons, cycl oal kenyl of 3-6 carbon atons, aryl of 6-10 carbon atons, and

heteroaryl of 2-9R¥as M)é%tedaﬁ”@ﬁﬂlydfdigﬂ-alﬁoﬂebﬁf-@@hm afghs; hdlkokp Bf I,
S(=00_2, and 0, all of which % e substituted with 1-3 of R10, or R30

i s selected from Seabomaipap.cadiraeloptkeyy pbaidigabopratans otar bon atons and 1-2
het eroatons selected fromN, 0, S(=00_2, and 5-7 nenbered

het er ocycl oal ken\;llgf{]zsqg -Séé&e&?oﬁg?@%%g% gi};?il%lﬁag J}legtgﬁlgag nge%lg? Foa from

N, 0, S(=00_2, erein sal and said hetero enyl
may further be fusesbnwatbimsphlghylf @i0 aathbob atembeamﬂhbletoar;dawfyﬂ! 9oéar2015

aher oi n one.or BB Wl BAPRBRR BNy ebbrobyb oAl ey IR

het er ocycl oal kenyﬁlangé/sﬁgmg%@qu,% Rt F 0 ) . wherein sai d het er ocycl oal kyl
or said heterocycloal kenyl may be substituted with 1-3 of R10, or R25 and

R30 conbi ne, togetger with the nitrogen atomto which they are attached,
to forma 5-7 rrenlberleaelh@cdaifrouyéﬂomlemjoleredfh@er@c)@hwaﬂwh o4 t3efrsarban ditdmy

het er oat ons sel ect r S(=0 and

het er ocycl oal kenyefn f2 ﬁ%érggtf’g%n %?C(Sef% ﬁ&ﬁ‘h I\g% §§T(Z>P'6’a%(ﬁ€?§§ﬁwé%lfe§gif rom
N, S(=00_2, and Kkterb¢ychalkeher &3-lcaffonZt&ing afid 00 @t@&&o@l@eléctéd from
heteroatons, all of which may be substituted with 1-3 of R ; 302 WD

03/ 027113 PCT/ USO®/ Q08(é)o-moghersinssaic betsrpcyelontsl ad sad hetewcyelopesnyht ons,

kel o 2 opRPRTETE el hay B8 SHREM AL nfRlegt i of 1O
or R29 is select ecdtrlfancmoms/a:icbh-l3meterodtoﬁis@eleajeﬁ)cﬁronaNpE&O)@yaﬂld)m kedrgt of 3 6
carbon atons, aryl. of. 6-10 carbon

het eroaryl af_ 2- at ons
ot o 4 hot or ont SHRSGE! UiE B H G R AeaEbYD S o BetPosT0HREn Ohray be
substituted w th gado@fcldd#@nylOr may be oxidized to C(—O), wherein  said

heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of
RI.

with the proviso for A(OR*?)-R* that when R is selected from hydroxy,
alkoxy of 1-8 carbon atoms, haloalkoxy of 1-8 carbon atoms, and

cycloalkoxy of 3-8 carbon atoms, A is not CH;

R?* and R® are independently selected from hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl

of 1-6 carbon atoms, and A-R*, or

R** and R® are independently selected from cycloalkyl of 3-6 carbon

atoms, cycloalkenyl of 3-6 carbon atoms, aryl of 6-10 carbon atoms, and
heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms selected from N,

S(=0)o-2, and O, all of which may be substituted with 1-3 of R'’, or

R* and R¥ are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
0O, S(=0)y., and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms

and 1-2 heteroatoms selected from N, O, S(=0)2, wherein said
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R29 is selected from5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and
1-2 heteroatons selected fromN, 0, S(=0)0.2, and 5-7 nenbered

het er ocycwoaBkenys of 3-6 carbon atonms and 1-2 heteroat on®CIdisersmds f r om
N, 0, S(=0)0.2, wherein said heterocycl oal kyl and sai d heterocycl oakenyl

may further be f"f%'_?ego -cictﬁllgheaﬂ}ilsaﬂf @teﬁﬁcgcl%ﬁl@@[% %rﬁfep%reyﬁlsm vAthD

carbon atons and et eroatons se ecte from N, S(=0)0 and 0, and/or
wherein one or nmyphenglf otkeeSc@rrhmnbaedartBetdmarshlod hét earbmycﬂt@ml@ﬂld b3

het | | k | b di het | | kyl
or oo s het ar ooy HesHpHeRs ot Bomsn SO 2at Sk eRor sfein A SLARE' °' 1Y
pharmaceutical ly (ﬁctgl@ 951‘3941 %toﬁ%l 1h%a1§ir}f'e'f&8$ycloaﬂ<ylH‘ﬁeﬂéﬁﬁw&@ﬂﬁe@fl nédydhen 1,

wherein R4'" is =0 onpound claiml1l, wherein"R3'" is selected from
cycl oal kyl of 3- &mdnzbrbn toat @@O),heuélﬁmlyclsmikyhetmcﬂl@ﬂ@ér beh aeshs and

1-2 heteroatons Iecte o of which may be
substitut ed with 2eroggC %I{lffny aYRe gurq}gp?iff #]%8 31‘(%;1%71 al'kyl of 1-6 carbon
atons, hal oal kyl of 1-6 carbon atons, hydrogen, nitro, hal ogen, NR19R20,

A-OR 9, A NRLIIR2GR#ENhdAR R mbne, Thities miai d m‘irogérﬁhwhﬁto mammay Rt and
R20 are independently sel ected from hydr ogen, a|l kﬁ( - arbon at ons,
hal oal kyl of 1-6 attachesh tatfoms aghd memdered heteprelop Yh?é 3a§18ar B aifas

i ndependent |y sel ect gnﬁq[gf{ et.£1408r ¥ 5. pfmeg Ber&fr bon
atons and 1-3 het% glﬁaog?o% se @g{%ﬂgc‘[fﬁrom W % 089 2g{(lld 0, cyclr(l)arkyl of
3-6 carbon atons h&r%c@@ﬁﬁn@ﬂoﬁ&ﬁeaﬂmymtmk klyd ldfhe3@r6atoms lselacte® GBMAND

03/ 027113 PCT/ USQ2/ 30376 atons, and 1-2 het | ected fragm
S(00 2 and 0, whdret@OMre B For® & hetleﬁ@:fgl goﬁ' i 0TS, 1B

het erocycl oal kyl ﬁ@%o%nﬁx e shidl ﬁéte@cyclaﬁkypfan&\’fHaﬁi‘ heﬁﬁ%?@loékﬁ?@l ituted

with 1-3 of R 5.7 The conpound of claim 1, whefein " is selected from
cycl oal kyl of 3- &naﬁrﬁmlnﬁrlmﬁwsd m‘émph«wlf@r@aﬁ@me@foe@ddleé@@whdé?oﬁm and

1-2 heteroat ons sel d fro S nd e
substituted with ‘iar Oﬁf@ngntl)g %erg? mgéq’fﬂ%gttedgf Ppgtmggqé)ﬁ%h(? /8gr bon
atons, hal oal kyl ﬁﬁer%nﬁoﬁ@robqaox@t SfMehe chyoii cgens musrard)heﬂamlcp@eaikyu\mgmo,
A- 0?19 A- NR19R20 and A-R20; and R4' is =0.

heterocycloalkenyl may be oxidized to C(=O), all of which may be

substituted with 1-3 of RIO;

RS is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, A(OR*)-R%,
and A-R%, or

RS is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon
atoms and 1-4 heteroatoms selected from N, S(=0)o.2, and O, all of which
may be substituted with 1-3 of R or

RS is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0).2, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)o.,, wherein said heterocycloalkyl and said heterocycloakenyl
may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5
carbon atoms and 1-3 heteroatoms selected from N, S(=0)o., and O, and/or

wherein one or more of the carbon atoms in said heterocycloalkyl or
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6. The conpound of claim5, wherein R19 and R20 are independently sel ected
from hydrogen, alkyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon atons
and A- R9,woro3/ozhies ein R19 and R20 are independently sel ectped/tfSowsa3phenyl ,
nonocyclic heteroaryl of 2-5 car bon atons and 1-3 heteroatons sel ected

fromN, S(0OO0_2 ‘?1'% mé}doﬁu&hﬁa' Jﬁg%, 0§1(ﬁ,§gdb0[b at@e), SwherBirbend

het er ocycl oal kyl 6 carbon om; and 1-2 heteroatons sel ected from N,
S(0 0 2 and O, vvlhxetemayclmaﬁcybor sauiheton‘ocyqlhdkwﬂl:@w b oystithied githy1-3 of

het er ocycl oal kyl gy be oxidized to C(=0), all of which may be substituted
with 1-3 of R 72 The conpound of claim1, wherein R2' is NRI5R16. 8. The
conpound of claim?7, wherein R15 is sel ect ed from hydrogen, alkyl of 1-6

carbon atoms, cylgdal kybetaf £r3mBhyR6ERO Ak OE -6 Darbofratvhey; atkenyl of 2-6
het er ocycl oal kyl of 3-6 carbon atons and"1-2 heteroatons sel ected from N,

S(=0)0.2 and 0, Aar@n agmopHYeyl of -6 oplaREEmAieloBlOPL NAFeAE TR NP 5

sel ected from phen ponocyclic heteroaryl of 2-5 carbon atons and 1-3
het er oat ons sel e&néd'\ oﬂ{N S(=0)0.2 and 0, cylcoal kyl of 3-6 carbon
atons, and 5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het er oat ons sel e®®ds telegredNfoS( @) EhlRylafd3-6, cadidn abmehiychhatenylbefl 3-6
substituted with 1-3 of RI10, f 304 WO 03/027113 gT/USO / ?%6 R18 is

al kyl of 1-6 car ts@HoRt BamS. ol OF okY BB AP TG SRR 212312 sgen or

al koxy of 1-6 carjgns %éc?'if% hé?éro:ft)l)i%s séle&eﬁe%ron@m JRE)l,sarkebestl o€ whighm al kyl

of 1-6 carbon atons and A-R9, or is selectéd from phenyl, nonocyclic
het eroaryl of 2- Bnqabéambs’amlmdswﬁnhﬁ Ofké,hveteroatoms sel ected from N,
S(=0)0.2 and 0, cycloal kyl of 3-8 carbon atons, and 5-7 nenbered

het er ocycl oal kyl of .3- ar ho o] rom N,
S(=0)0.2 and 0, arl I%Fgﬁﬁue‘iﬁo 9 7 ”Emgél}%‘sit]}}e?“?%h%@ﬁ%?% é&%éﬁ%{

and R16 conbi ne, atrﬁgelzhﬁétemﬁfohlstmcmdt frogeiN, a®08(=t©)o\1\mruh$t7nmenﬂ:reeed
attached, to forma nonocycl i c heterogaryl of 2 c@rbon at o?qrs a({lgr -3

het er oat oms sel edtek{o¢ henylgyi=06 gaon 3tprps tepog{Ipp, 8¢l ggjed trom

N, O, S(=0)o, wherein said heterocycloalkyl and said heterocycloakenyl
may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5
carbon atoms and 1-3 heteroatoms selected from N, S(=0).; and O, and/or
wherein one or more of the carbon atoms in said heterocycloalkyl or
heterocycloalkenyl may be oxidized to C(=0), wherein said
heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of
R,

R% is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms,
A-R®, C(=0)R*, C(=0)OR?, C(=0)NR*R™, S(=0);R*, A-C(=O)R*, A-
C(=0)OR*, and A-C(=0)NR*R*, or

R% is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms
and 1-4 heteroatoms selected from N, S(=0)y.2, and O, all of which may be
substituted with 1-3 of Rlo, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms

and 1-2 heteroatoms selected from N, O, S(=0), and 5-7 membered
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het er ocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
S(=0)0.2 and 0, wherein one of the carbon atons in said heterocycl oal kyl

may be oxwoiozeeritd C(=0), all of which nmay be substit ut edPértusod3d7ef R10
9. The conpound of claiml1l, wherein R2' is NRL5R16; R3' is selected from

cycloal kyl of 3- TR 306 LEHOR ¥idnRPddl] -2 MeteRraborfgiiddevted Bbps and
1-2 heteroatons Slgfeg(?:%%a romN, S(OO0_2 and 0, both of which nay be

substituted withN-3, 8039, whereiRFaid eterobpdoalllylf andrsaisl keterogyclaakenyhr bon
atons, hal oal kyl of 1-6 carbon .ato dro . nitro. . hal ogen, - NRI9R20,
A-ORL9, A- ngmon%n#fﬁlehgﬁ;fﬁsfﬁdwﬁ? henytL g 2450 mAb g ORI oL PE m o,
wherein RIS is sehgghefohd M0 hy MeReGRomabd¥dted® frodr K, SE@)QNadt ONand/or

cyl coal kyl of 3-8 <carbon atons, 5-7 nenbered heterocycl oal kyl of 3-6

carbon at ons and vihe2einhateepn atoserfstl eeareen ftose i sgdmterooy 1, o Ro,

C(=0)R18, C(=0 NHR18 ngﬁS:O 2NHR18; / Q2 ZH13 SO 376

R 8 is selected f%e %’ﬁ@ﬁ efl}glrm%ﬁ?gyc Tc (ﬁ{g(f%e\rﬁf))a?@l Q?)(f %—5%€e§§n%§§gnﬁ and
1-3 heteroatons seieetRbalkyPo? Mid BéreRkPcldalikanlylGnaycld abalitaydd with 3-BoLar bon
atons, and 5-7 nenhered heterocycl oal kyl of 3-6 carbon atons and 1-2

het eroatons seledted fromN, S(=0)0.2 and 0, all of which may be
substituted with 1-3 of R10, or R18 is alkyl of 1-6 carbon atons, which may

be substituted wigh isls_e?ecﬂefd frdﬂl?!rllg%ﬁgﬁ‘ {2—)5/ lc%%ﬁW01ﬁ§, alkeBy1 GRDDOPBEPA®mMsO" R18

is A-R9; and R16 1s selecte of 1-6 carbon atons and, A-59, or
R16 is sel ected fallomybbe2 carbomnaioms) halodlkylerfolab yhrboh atonss, APOBON-Ri ons and
1-3 heteroatons selected fromN, S(=0)0.2 and 0, cycl oal kyl of 3-8 carbon
atons, and 5-7 neWder®d  REt erocycl oal kyl of 3-6 carbon atons and 1-2

het ercatons selected fromN, S(=00_2 and 0, all of which may be

substituted w th @935 Qbleffd frof ci¥lSalyltoR8 @@hdy Aems! egbddiienylvof B-6 he
nitrogen atomto which they are attached, to forma nonqcyclic heteroaryl
of 2-5 carbon at ctetbaanatoms3aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon

atoms and 1-4 heteroatoms selected from N, S(=0),.2, and O, all of which

may be substituted with 1-3 of R, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)., and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0).., wherein said heterocycloalkyl and said heterocycloakenyl
may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5
carbon atomé and 1-3 heteroatoms selected from N, S(=0)o and O, and/or
wherein one or more of the carbon atoms in said heterocycloalkyl or
heterocycloalkenyl may be oxidized to C(=0), wherein said
heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of

RIO, or

R® and R* combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)o.p, and O, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)., and O, or a heteroaryl of 2-9 carbon atoms and 1-4

heteroatoms, all of which may be substituted with 1-3 of R'Y;
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het eroatons selected fromN, S(=0)0.2 and 0, or a 5-7 nenbered

het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN
S(=0) 0. 2 wpd30271wher ei n one of the carbon atoms in said hecerwoeysioal kyl’
may be oxidized to C(=0), all of which may be substituted with 1-3 of R

11. ‘The compoundpaf;,cligl; 1984 R B QRbAS, MERYPoLDBSbohAKmE,: C 0 N
o O F NN RN S %@sﬁ&ﬁa@%oe WD 03/ 027113 PCT/ US02/ 303762? 1200 F

Lao F N N 1 1.1 hikyhyINoA\2HS ¢drbon Etomns, hte@lkel MfH-6 \catbon atoms, AR NAR \ | | /

NNHT R Qo A-ded)drt, RSN, AN H H

R is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms
and 1-4 heteroatoms selected from N, S(=0)o.2, and O, all of which may be
substituted with 1-3 of R'°, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)., wherein said heterocycloalkyl and said heterocycloakenyl
may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5
carbon atoms and 1-3 heteroatoms selected from N, S(=0)o.2 and O, and/or
wherein one or more of the carbon atoms in said heterocycloalkyl or
heterocycloalkenyl may be oxidized to C(=0), wherein  said
heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of
R1.

and pharmaceutically acceptable salts thereof.
2. The compound of claim 1, wherein RY is =0.

3. The compound of claim 1, wherein RY¥ is selected from cycloalkyl of 3-6 carbon
atoms, heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,

S(0)o-2 and O, both of which may be substituted with 1-3 of RIO, or

R® is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms,

hydrogen, nitro, halogen, NR'°R?, A-ORY, A-NRR? and A-R*.

4. The compound of claim 3, wherein R'® and R¥ are independently selected from
hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms and A-R’, or
wherein R and R? are independently selected from phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(O) and

0O, cycloalkyl of 3-6 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon
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C ONI1 )IlIiCand / 12. The conpound of claim9, wherein R19 and R20 are
i ndependently selected from hydrogen, alkyl of 1-6 carbon atons, hal oal kyl
of 1-6 cawbon/oatiedrs and A-R9, or wherein R19 and R20 arePcadsppsment | y
sel ected from phenyl, nonocyclic heteroaryl of 2-5 carbon atons and 1-3

h I
et er 02 o Sl S8 3% s SO QoA sfoy s oRbiitisctnngachon

PCT/ US02/ 30&3@ar@hwmngndsaad Het&@bwloamrmas bk extdizbdfte 61FR), () whighand 0,
wherein one or nore of the car bom atons in said heterocycl oal kyl may be

oxi di zed t omay bepybsiityteditil-t# Ry be substituted with 1-3 of R 13. The
conpound of claim1 or 9, wherein R5' is selected fromcycl oal kyl of 3-6

car bon; at " Fhe §¥r§b {sﬁéihmpﬁ &h@reﬁ@qug sabQEE froph eydalkydng 3@ oatyal i c

het eroaryl on atons and 1-3 heteroatons, all of WhICh rlr\?y be
substit ut edawrtshhétefbcpélomﬂ of 8¢6 BEboi tomsl awdtled heterpaiomsrselasipd dForm

het er ocycl oal of 3- n t bQ sel ected from N,
S(=0)0. 2 and( Q)%aﬁﬂ 5)—’1?01%’!5)%8@? a}ﬁggé‘?bggl?%? ftEZni ﬂglf’ -6 carbon atoms and
1-2 heteroatons selected fromN, S(=0)0.2 and 0, wherein one or nore of

the carbon gt Oﬁssél&teﬁaﬁgmhﬁkﬁr&w@ aabdgy atone; hlaEiaHayboi]dl—@ahﬂben;dtomay be
oxidized to C(=0), wherein said,heterocycl oal

3
het er ocycl ohydregen, nmmhl@@ggmﬁ‘ﬂilRutéooW I‘Mﬂ 3 1‘@iAaﬁ§3 A- NR24R25,
C(=0) R24, C(=0) OR24, C(=0)NR24R25, S(=0) 2R26, A—C( =0) R4, A-C(=0) OR24, or
A- C(=0O) NR24 ’513 R5' is selected from hydrogen, halogen, nitrile, nitro,
hydr oxy, al Kyl of "1-6 carbon atons, al kenyl of 2-6 carbon atons, alkynyl
of 2-6 carbon atons, hal oal kyl of 1-6 carb%ﬁ atons, al koxy_of 1-6 carbon

at oms, 6hal 0dlhkaoynpofnd o6 clzim o wheranR ' ang & dar G&@Q?Pe@fle@-YGSeé"éFe@oﬁO@t ons,

A-R23, A( 2 NR27R2 NRRARR5.,
C(=0) Rea, _opstpermrIl oy R rp o aploafebgl T theethiionSsa 08

A- C(=0 NR24I$;}§reIBZﬁ1‘4 sngeR¥cted ihagmbudivogelactedl fyh pherly,6 mrmowdlcat oms,
hal oal kyl of d
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(O)o-> an
0, cycloalkyl of 3-6 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, S(O)o-, and O, wherein one or more of

the carbon atoms in said heterocycloalkyl may be oxidized to C(=0), all of which
may be substituted with 1-3 of RY.

7. The compound of claim 1, wherein R? is NR”R™.
8. The compound of claim 7, wherein

RY is selected from hydrogen, alkyl of 1-6 carbon atoms, cylcoalkyl of 3-8
carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)». and O, A-R’, C(=O)R18,
C(=O)NHR'®, and S(=0);NHR'?;

R!® is selected from phenyl, monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0)o.2 and O, cylcoalkyl of 3-6 carbon
atoms, and 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=O);2 and O, all of which may be
substituted with 1-3 of R'®, or
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carbon atons, and cycl oal kyl of 3-6 carbon atons; R23 is selected from
hydr oxy, al koxy of 1-6 carbon atons, hal oal koxy of 1- 6 carbon atons, and
cycl oal kowy 03/02731% carbon atons, or R23 is sel ected from egalusat/Bosle of 3-6
carbon atons, cycloal kenyl of 4-6 carbon atons, phenyl, and nonocyclic

heteroaryl of 2-5i¢ I - - ; ihram M
S(=0) 0.2, and Qi{ﬂﬁ%@ﬁgh@%@@ atbis, RAHGH G40 WS‘?’E{I%%E%BR%T or 308

WO 03/ 027113 PCThhloged sPakéxy dRA36 cabsehieatisedr f r om 5- 7 nenber ed

het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,
0, S(=0)0.2, and _3;7 nenbered heterocycloal kenyl of 3-6 carbon atons and
1-2 heteroat oms el A& m N, 0, S(=00_2, wherein one or nore of the
carbon atons in said heterocycloal kyl or heterocycl oal kenyl may be

oxi di zed to C(=Op!6 pefeiel frophifylsities e5%6h aRmeAnd-RSard _

het er ocycl oal kenyl may be subst|¥ut ed with 1- 3 of Ro; with the proviso
for A(OR22)-R23 thl t when R23 is sel ected from hydrox al koxy of 1-6
carbon atoms, halRoaiskeleptedffrom phenzt manogyditshoteragryl %@%5 SEPRBRIPIYY NS, 6
carbon atons, A i,s, pot - R e~hn @t rom
hydr ogen, al kyl c}f 3 E‘?tgroggoﬁrbsosﬁféc%? E)ifrrrolgl;g %aﬁge(r?%'zd%?e@?%a%g%gﬁf gt% ocﬁgo,gnal kynyl
of 2-6 carbon at Qigims, haloRl kydmbepéd hetérovgclbaliyhvd A, cabeh AtoRB3andot-2R24 and

R25 are independently selected_ fromcyc| oal kyl of 3-6 carbon atons,
cycl oal kenyl of :J,w@r@aé@rns)rﬁelﬁﬁfﬁ%ﬁorﬁh@nﬁ(fpgtamdaﬁ%r%céjl:|°?cWﬁ1ﬁ]étlBP%;$“y| of

2-5 carbon atons . 1-3 hete ong, sel ected fromN, S(=00_2, and 0, all
of whi ch maybe Sg@é’%}@g?@ﬁﬁ&%ﬁﬁig of R10, or R24 and R25 are

i ndependent |y sel ected from5-7 nmenbered heterocycloal kyl of 3-6 carbon
atons and 1-2 hetRY aat &if combinet txgethenmity, themnitregengytompto whighshey gnber ed

het | oal kenyl of 3-6 b t d 1-2 f
OS5 PN A g o

het er ocycl 0al Ky iRierb@b@k GeKeleaatikeny, Ses0ke @i i, zadat -7CHr@)beraher ei n
sai d heterocycl oal kyl or said heterocycl oal kenyl maybe SLibStA hut W th
1-3 of R10, or  heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected rom N,

S(=0).2 and O, wherein one of the carbon atoms in said heterocycloalkyl

may be oxidized to C(=0), all of which may be substituted with 1-3 of R,
9. The compound of claim 1, wherein R? is NRPR!S;

R? is selected from cycloalkyl of 3-6 carbon atoms, heterocycloalkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, S(O)o and O, both of which may be
substituted with 1-3 of R', or

R is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms,
hydrogen, nitro, halogen, NR'°R?, A-OR", A-NR'R? and A-R%; and
R* is =0.

10.  The compound of claim 9, wherein

RY is selected from hydrogen, alkyl of 1-6 carbon atoms, cylcoalkyl of 3-8
carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)y2 and O, A-R°, CEO)RY,
C(=O)NHR", and S(=0),NHR"®;
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R24 and R25 conbine, together with the nitrogen atomto which they are
attached, to forma 5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and
1- 2 het erwatoone7isel ected from N, S(=0)0.2, and 0, a 5-7 mecharsez30376

het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from

N, S(=0 0-2, and RI3i9kela:tsLRAA YhbhA, MBhEERAE UbteRaryd 0P 2 Bo¢RIh Ab9FBn@nd 1-3
het er oat ons, wherein one or nofe of the carbon atons in said 309 WO

03/ 027113 PCT/ USOPB33asT6atome sedecsed bmalNk§(=D-» hred € exdgerllad|ofdry pathey be
oxidized to C(=0),, all of . whic be subst i.t ut i 1- ;1 &Rah is
sel ected from al kPmSs arf{ %'7013%‘8?1%2%15’ ?cyﬁfqggwylot%gf'gmfg%ogaar %rg% agéolrrga

al kynyl of 2-6 capfiea@hRnFeledied TRk, S(=3)8 &1 ynaldtcmhiod( @EZ2be R23,
and A-R23, or R26 is selected fromcycloal kyl of 3-6 carbon atoms,

cycl oal kenyl of 3substigtadyeith B8R ,Phenyl , and nonocyclic heteroaryl of 2-5
carbon atons and 1-3 heteroatons selected fromN, S(=00_2, and 0, all of
whi ch may be subgts fu ith 123 0 0 ' -t 110 -7
menber ed heter ocygl o%l %Pﬂ (}g:‘l E-Cércgr tgﬁjshgv(})l% %}ng%}@&@%&ﬁgﬁ olﬁgsnogel ected
fromN, 0, S(=0)Ohalpgenad allcoXy € hdfecaeisbn dtemeracycl oal kenyl of 3-6 carbon
atons and 1-2 heteroatons selected from N, 0, S(=00_2, wherein one or
nore of the carbop;at oin said heterocycloal kyl or heterocycl oal kenyl
may be oxi di zed t G@%,ﬂ%erei n said heterocycl oal kyl or said

het erocycl oal kenyl may be substituted with 1- 3 of R10; R27 is selected

from hydrogen, al k¥is9fledte Br&:@068/ 081 FEarbcH dteRY bndA-I 6r carbon at ons,
al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, and A-R23, or

R27 is selected fromcycloal kyl of 3-6 carbon atons, cycloal kenyl of 3-6
carbon atons, pheRylis selpdtedienahenylemaaeerchahgteragrylof 3- e byhatging #8d and

1-3 heteroatons sel SR = Al o1 Micwhisahs ERY%oke
substituted with 3??%%9%;89@%1%5@ O?Qsﬁégf e@?’gg&} (r)(’)n%cS- 7 §rlrll{eynbered °
het er ocycl oal kyl aoni3; 6nd &7Tomembtedehetarncycloalksh atf 3-6 atubos deheandd-E£rom N,
0. S(=00_2, and EétZrog‘%rI{ibsege?gcted from N, S(=0). and O, all of which may be

substituted with 1-3 of R', or

R and R'® combine, together with the nitrogen atom to which they are
attached, to form a monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0)2, and O, or a 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)y.» and O, wherein one of the carbon atoms in said heterocycloalkyl

may be oxidized to C(=0), all of which may be substituted with 1-3 of R,

11.  The compound of claim 10, selected from the group consisting of:

306



het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, 0, S(=00_2, wherein one or nore of the carbon atons in said

het er ocycwoaBkyiiidr het erocycl oal kenyl may be oxi di zed t oPCrA®p2/308her ei n
sai d heterocycl oal kyl or said heterocycl oal kenyl nmay be substituted with 1-
3 of R1; 310 03/027113 PCT/ US02/ 30376 R28 is selected from hydrogen,

al kyl of 1-6/\£E($on atons, _al kenyl of 2-6 ¢ on_.at ons, _al kynyl of 2-6
carbon atoms, h

oalfkyl of}1-6 carbon atons, D) R24, C(=0) OR26,
C( =0 NR25R30, = 6, AG(=0) R24, A- C(=Qy nd AG(=0) NR24R25, or
R28 is selecte om| ycIkyI of 3-6 carbo | kenyl of 3-6
car bon at ons; ; notyclic heteroaryl - cad¥bor atons and 1-3
het eroat ons sel ected frfbm N, S(=0 0 2, and 0, all of Mwhich nmay be
substituted with f R1O, or R28 is selected 5-7 nmenbered
het er ocycl oal kyl ~G- carbon atons and 1-2 hekgroatons sel ected fromN,
0, S(=00_2, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon atons and
1-2 heteroatons selected from N, 0, S(=00_2, wherein one or nore of the
carbon atons in said heterocycloal kyl or heterocycl oal kenyl may be
oxidized to C(=¢, wherein said heterocycl | or said
het er ocycl oal kenlyl y be subgtituted with 15 3’of R o; R30 is selected
from al kyl of -/6|car on oifs, al kenyl of 2-6] caljbon atons, al kynyl of
2-6 carbon at alaal of 1-6 carbon at OR2 3, and A-R23,
or R30 is selected \Nrorﬂ cycl oal kyl of 3-6 ca Qo at| ﬁ/’?@l oal kenyl of 3-6
carbon atons, pheny and nonocyclic heterear OoN" 2 C&f bon atons and
1- 3 het eroat ons =@ ed fromN, S(=0)0.2, and 0 _Lal IH of which may be
substituted with 1-37of R10, or R30 is selected @ 5-7 nmenbered
het er ocycl oal kyl of 3-6 carbon atonms and 1-2 hekeroatons sel ected fromN,
0, S(=0)0.2, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon atons and
1-2 heteroatons selected from N, 0, :O)O.Z,OM\Qerei n one or nore of the

carbon atons in said
O,N

and

12.  The compound of claim 9, wherein R' and R? are independently selected from
hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms and A-R®, or
wherein R and R® are independently selected from phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(O),, and

O, cycloalkyl of 3-6 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon
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het er ocycl oal kyl or heterocycl oal kenyl may be oxidized to C(=0O, wherein

sai d heterocycl oal kyl or said heterocycl oal kenyl nmay be substituted with 1-
3 of R10,woro3®1m13\0 03/ 027113 PCT/ US02/ 30376 R25 and R30 pcanisozrs37¢ oget her
with the nitrogen atomto which they are attached, to forma 5-7 nenbered

het er ocycl o%é)l%sj an(afl,‘__)f’]}@tefo%% g?e%%gﬁiorﬁ\@pl sto%., %HQ)’ QRIS oBebiegbRbf rom N,

S(=0 0_2, erocycl oal kenyl of 3-6 carbon atons and
1- 2 het er oatigdarbal soimsdn kaid Ihtetet‘d)cyaoalkybnﬁla tenkidizedoto G(=kDndt g€ wibich

het eroaryl of 2-5 arboH %lng gRRzl 3 heteroatons, all of which may be
subst i t ut ed MYhe SH: §1t6‘ie R A 9 is selected fromalkyl of 1-6 carbon
atons, al kenyl of 2-6 carbon atons, alkynyl of 2-6 carbon atons, hal oal kyl

of 1-6§ar bapealMRund- o@%'l?aunAI o@@—@lﬁ?éin ¥ G s@@&ﬁonﬁcﬂlﬂﬂmﬂm
A-NR27R28, or R29 s selected fromcycloal kyl of 3-6 carbon atoms,

cycl oal kenylcaxbbnSaﬁmSCafFY@bnlkanyirr@f Hioe wptbon raiessy dalierylh etney é%ﬁ%ﬂcy?}?c 2-5

i ch ay  bBelEROEL P e en by apd o, e OEsthey TR e ey be 71

menber ed hetygpQfyeh @athki oPR306 carbon atons and 1-2 heteroatons sel ected
fromN, 0, S(=0)0.2, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon

atons and 1- 25 heteroatom; sel ected from N, % % a‘rﬁ wher ei n e or
more of t he Raibhshectadofien; 7%@“%@%@8&%1’ 5}’1@3 © 8?@?%’&%/3’?% eny!
may be oxi diz goatt{?mg %cte&’”eﬁd?h” gstdjﬁtzeregﬁycboaéﬁg/l 501 $ddntbered

het er ocycl oa e substituted 3 of R10 14. The conpound of
cl ai m 13, V\ﬂ&tem)dfchélkenyl s Bec tation raboms yodl oa? Kyeterertorss Gelsglied dfomaltons,

DT i R Aot bepacn thatde 51 R BhS Thadf edioty Al 0, o
het erocycl 03} gﬁé{e\fﬁégcﬁ)aﬁ{eﬁﬁrtﬁwébﬁﬂﬁze@w (f(—@),hﬁ‘le@éi@@&@ mi’éter(ﬁ@blealk?ﬂoﬁ r Om N,

S(=0 0_2 an rein one of the carbon atons in_ sg i\l S@isoal Kyl
may be oxi diszidheterocyci@ylkenyh aragi be substituied avithc J ) @%R IAﬁ‘ay 4) bsti tut ed

4 L S B oS A R SR es

A-C(=O)NR*'R?, or

R is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6
carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-6 carbon atoms,
cycloalkoxy of 3-6 carbon atoms, A-RZ, A(ORZZ)—R23, NR?R%, A-NR?R* A-Q-
R?, Q-R¥, Q-A-NR¥RY, C(=O)R%, C(=0)OR*, C(=O)NR*R”, A-C(=O)R*,
A-C(=0)OR?*, and A-C(=0)NR*'R”;

R?2 is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and cycloalkyl of 3-6 carbon atoms;

R? is selected from hydroxy, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-

6 carbon atoms, and cycloalkoxy of 3-6 carbon atoms, or

R is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 4-6
carbon atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0)o.2, and O, all of which may be
substituted with 1-3 of R'’, or
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R5' is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of
1-6 carbon atons, hal oal kyl of 1-6 carbon atons, al koxy of 1-6 carbon
at oms, hawoaBloouy3 of 312 WD 03/ 027113 PCT/ US02/ 30376 1- @caardonso3as ons,
cycl oal koxy of 3-6 carbon atoms, A-R23, NR27R28, A-NR27R28, A-Q R29,

Q R29, Q A-NR24 3i§%€1@t€%4ﬁfon§@g7 ﬁe%e@i%ro%dl]@l%@ 1366 t&Boh l@ths

hydr ogen, al kyl carbon atons, hal oal kyl - carbon atons, and
cycl oal kyl of 3- Gam:lait@ohetaltoattms Ri@t@dsﬁ@ai ated S(*@)mhmi 6<% meshbessd of 1-6

carbon atons, halo Iko cl,oal kgx

carbon atons, or %tgs'%rcﬁ g ?%%F%?le?e% 0%016‘815‘%8%&‘2#0%%
phenyl, and Tonagy le egstg}ogrweyém Une2ob BN Bk OfEbH dtoks3 ihedaad oat ons
selected fromN, , and 0, all of which may be substituted with 1-3

of R10, or R23 |lseteoath®ﬂméme@euqmcmle@1§i@nsdanaoybe ofidgedtaaidn Waewis and
1-2  het t ted S(=0).0 t b
atoms i eai d nett BapersrRi e s gl BB led i 827 0O

het erocycl oal kyl 3gyR¥;substituted with 1-3 of Rio; R24 and R25 are
i ndependently sel ect ed’ from hydr ogen al kyI of 1-6 carbon atoms hal oal kyl

of 1-6 carbon atons, and A-R23, B4 ,and R25 ar,e.indepe selected
from cycl oal kyl oWlth-ﬂ@eB@Ntﬁﬁrforé( R}%h wheg i ?f‘g‘i,“g@‘? (e daryl of

2-5 b t t f 0, all
of which may be. Rget ol S GRR e PRy, ORI s, BAC 0, @

i ndependent | y sel gel@tkdxy@fi3ss drbrendienedA ismité€llicycl oal kyl of 3-6 carbon
atons and 1-2 heteroatons selected fromN, 0, S(=00_2, wherein one of the

carbon atonms in s i4d Brocy | oal i zed t.0 1€ rein
sai d heterocycl o %y aff’e %E@?%Wtsgﬁ&e\%htfe‘ﬁn?yg oSt Fﬂlﬁd %% and R25
conbi ne, toget heraﬁs&nfshalkélm BF b l6QAHdIn G, tallc iyl 6h2-6hﬁj9boﬁh&>ms§ﬂ1h®@h@@ to
forma 5-7 menbered heterocycl oal kg Bzgf 3-6 carbon atons and 1-2

het er oat ons sel ecefeltofcpben mtonsy ag) @nd 0, or a nmonocyclic heteroaryl
of 2-5 carbon atons and 1-3 heteroatons, wherein one or nore 313

R?* and R® are independently selected from cycloalkyl of 3-6 carbon
atoms, cycloalkenyl of 3-6 carbon atoms, phenyl, and monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0).2, and O, all of which may be substituted with 1-3 of R, or

R* and R*® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
O, S(=0)o2, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0),.,, wherein one or more of
the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be
oxidized to C(=0), wherein said heterocycloalkyl or said

heterocycloalkenyl may be substituted with 1-3 of R, or

R?** and R® combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)p., and O, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)o.2, and O, or a monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, wherein one or more of the carbon atoms in said
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WO 03/ 027113 PCT/ US02/ 30376 of the carbon atons in said heterocycl oal kyl
may be oxidized to C(=0), all of which may be substituted with 1-3 of R o;
R26 i s seweasmeliis om al kyl of 1-6 carbon atons, hal oal kyl Pefi/uSe536sas bon
atons, and A-R23, or R26 is selected fromcycl oal kyl of 3-6 carbon atons,

phenyl, and non ' r o BeRdc h@at g oat ons
selected from N?l%%?(gzéé@@%%ﬁggggté%ocg{;lf)g%{?n ﬁh%%ﬁ%ﬁayﬁgge subsﬁ@ﬂt ed with 1-3
of RLO, or R26 iwthibh thayresieetstichidewizh dcyaf RE kyl of 3-6 carbon atoms and
1-2 heteroatons selected fromN, 0, S(=0)0_2, wherein one of the carbon

atons in said heterocycl oal kyl be oxidi zed t =Q),, erei,n said
het er ocycl oal kyl R‘%g}ssﬁ c@é&g{mﬁlﬁgﬁ%ﬂv—\gfﬁ%gnggo 5 ?ﬁ(S%lﬁgé'q @ aécg;{né’d from
hydr ogen, al kyl - 1y t 11-%arbof atchdf, BOORE , and
A-R23, or R27 is%iskéikgg?€%¢%gbr@c§§ﬁ%a%@e}gpf3}-g e(éra?béln at o(rgs, To)henyl, and

nonocycl i c het er @adyA-RG%, o2-5 carbon atoms and 1-3 heteroatons sel ected
fromN, S(=0)0.2, and 0, all of which nmay be substituted with 1-3 of R10,

or R27 is 5-7 ere et erocycl oal kyl 3-46 _C n -

het er oat ons sel eg{ ed® F%S?r#"il,%o& X%%%%j%_ozf, ﬁ&hcgfbeqnnﬁélﬁlg’ (gf%({%ﬂ%ngg?%%r?z at ons

in said heterocychfRhkatbmEBheRd, Md foaeshclio helerddryl offies ehrbos atcans and

het erocycl oal kyl may be substituted with 1-3 of Ri o; Fi’%Sgi .sel ected from
all @

hydrogen, al kyl df3 hereaiems selgetediion A, -2 ond 106 ¥R A R23,

C(=0 R24, C(=0)OR28....C( =O).NR2 10 S(=0) 2R26, A-C(=0 R24, A-C(=0) OR24, and
A- C( =0O) NR24R25, c?Pgﬁgg‘(ela?l{sﬂeﬁzggfgd’&om cycl oal kyl of 3-6 carbon atons,
phenyl, nonocyclic heteroaryl of 2-5 carbon atons and 1-3 heteroatons

sel ected from N, R%(is@l6ectad fimnd50, mambewfl hetdrotychmikybof Subsarbontabansyi t h 1- 3
of R10, or R28 is 5-7 nber ed het eracycl oal kyl .of .3-6 car.bon Q and 1-2
het er oat oms sel ecdd! 2 BfiQatoms @Ee‘—c }lr?fn ﬁﬁeéeisﬁ_%)ﬁ'é’ 8?(99 %gr%egllrl egérsld at ons
314 WO 03/027113 1%%%%%%’11@&?17& 3-5 Rabdh htdied G Y eRabityins Beyctbe foxi di zed

to C(=0), wherein sal het ef ocycl oal kyl may be substituted with 1-3 of
Rt o; N, O, S(=0)2, wherein one or more of the carbon atoms in said

heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=O), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of RY;

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms,

and A-R%, or

R? is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0)o.2, and O, all of which may be
substituted with 1-3 of R', or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)p., and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)o,, wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-

3 of R';
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R30 is selected fromal kyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon
atons, and A-R23, or R30 is selected fromcycloal kyl of 3-6 carbon atons,
phenyl , awo o3feniexyclic heteroaryl of 2-5 carbon atonms an@®CIABN&3e6 oat ons
sfel eR(iBed from N_ S(=0)0_2, and 0, all of which may be substituted with 1-3
0 or dlﬂam? |1k bar®bn tdensS alkes os and
1-2 heteroatom; se?ect%%&?rom %&58%&%% gglkél errtlal%n oS(r:le ofﬂtﬂ% car bon

ﬁt ;)ms [ nI sa: S lhehﬂ;roﬁ(gycﬁhs;aﬂiwyl ofi6 t;telb@xuadbmedlataall@@ ﬁf)) -6 egemedtomsai d
eterocycl oal kyl na 2 | h f R3

conbi ne, toget herA%xtaﬁ%t‘Ts"?gR' ’“@@% (E(ﬁp#g 30 Ej(tﬁ %é( q{azdhed to
forma 5-7 menbergd @?Ry Qﬁdﬁ'@@dSNkzﬁizs?ﬁrG carbon atons and 1-2

het er oat ons sel ecte rom N~ S(=0/0_2, and 0, or a nmonocyclic heteroaryl

of 2-5 carbon atons and 1-3 heteroatons, all of which may be substituted
with 1-3 of R10; I&Eds Sﬁectect frol eyslendiylrafra-6l deyhonpgtomsse AYREHAY,

hal oal kyl of 1-6 c at A- R23 )

A- C( =0) NR24R25, . PhSPIIRBgINEyelg |h§{ce{‘9<§ﬁr2‘?ﬁozrn§c°yc B aIQEgT w13 s

ﬁg{ l;?ga?g ons, lohqit@yéée%tmgogﬁye@{eucifmﬂﬁgt\grs(&()gb_z,oan&@ mlhrdfowhmhomayalmj 1-3
ns selecte rom , and 0, all of which may be

substituted w th substitated Rith 1- 69%&%015 5-7 nenbered heterocycl gal kyl of 3-6

c?r:)(ﬁn at ogs and 1-2 heteroatom; selected fromN, 0, S(=0)0.2, wherein one

o] e carbon at gys r I i 0

wherein said het er ocyc @(:1% FPB% ﬁg%géﬁgswe%ra%oa?ﬁ%f% é%?()fll?%ﬁsﬁ) The

conpound of cl ai mnﬂ41-§ehﬁe1toetd>nfsrmhactddeﬁgnoihb QoR§FQingndH-7 nEnEbeyyd

03/ 027113
PCT/ Usohze/te?fggyZ:?oal enyf)of0 3- )Slcar\bon atoms a.ﬂd 1 l& heteroatom's_| séleéte&“ﬁ‘ogl O

N, O, S(=0)2, wherein one or more of the carbon atoms in said

heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=O), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of R'

R is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, A(ORZZ)—RB,
and A-R%, or

R is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0).2, and O, all of which may be
substituted with 1-3 of R', or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0),,, wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0O), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3of RIO, or
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R% and R* combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)p-, and O, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)q.0, and O, or a monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, all of which may be substituted with 1-3 of R and

R? is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 cartbon atoms, haloalkyl of 1-6 carbon atoms, A-RZ, A-
C(=0)R¥, A-C(=0)OR*, A-C(=0)NR™R?, A-NR*R*, or

R is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, phenyl, monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0)», and O, all of which may be
substituted with 1-3 of R, or

R% is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0).2, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)p wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=O), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of R™.

The compound of claim 13, wherein R is selected from cycloalkyl of 3-6 carbon
atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, all of which may be substituted with 1-3 of R, or

R” is 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms
selected from N, S(=0)¢» and O, wherein one of the carbon atoms in said
heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl may be
substituted with 13 of R, A-R® A-NRYR®, C(=OR*, C(=O)OR¥,
C(=0)NR¥R?, §(=0),R%, A-C(=0)R¥, A-C(=0)OR*, or A-C(=0)NR*R”, or

R” is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of
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and 16. The conmpound of claim1l or 9, wherein R7' is selected from

cycl oal kyl of 3-6 carbon atons, phenyl, and nonocyclic heteroaryl of 2-5
carbon atwomsmpmdid-3 heteroatons, all of which maybe sub®Cirtusopsosm th 1-3
of R10, or R7' is selected fromb5-7 rrerrbered het er ocycl oal kyl of 3-6 carbon

oo oo LSRR BAPLEs ot NSt R e ETon el one o

t he carbon étom; i'n~sar may be oxi di zed to C(—O)

wher ei n sai d-Qate; Q) QA-NR* R, r@(y:d)R smhka-(ﬁ(m(léﬂd\mth 1-3 of R10, A-R23,
A- NR2AR25, C( O)R24 Q=0 024, (=0 NRR4R2S, S(=02R26, A-G(=0) R24,

ﬁ{ﬂ?%?‘“%f‘ar? Rt oREoicl g hafiogem AUSyIBG-0 SEBHS Ao BAPRT or E o
car bon at ons, Emﬂs M@ycnﬁn{ﬂw%cah%mbﬂﬁ@xy of 1-6 carbon atoms
cycl oal koxy of 3 on ators, A'R23, A(OR22)- R23 NR27R28, A-NR27R2s,

A— Q R29, Q R29, QA NR24R25, O R24 0 OR24 =0) NR24R25,
A-C(=O R24, A-C(¥S mkbctedrﬁbng(hﬂr?ﬁg rqmg(&zzf) 1-Rogrbpm; at@mSeh%I@qik%Yo?ﬁ hydr ogen,

al kyl of 1-6 carhon ,atons, hal oalk v QAL and cycl oal kyl
of 3-6 carbon at %nctf‘ rbo A0y, a&%%%?%iéw?yr f]r% ﬁﬁ%f%%g% éoxy of 1-6 carbon
atons, hal oal koxy of 1- 6 carbon atons, and cycl oal koxy of 3-6 carbon

atonms, or 317 WORG3/ ﬁzzaéaefefdlﬂseﬂﬂ@emaﬂaofms icarbse| aomsd pheoyh candl oal kyl
of 3-6 carbon atons, phen

%/ , and _nonocyclic hete 1\{ of, 2- S%arﬁtgion at ons
and 1-3 het er oat GreosEsliccheieroanyt g2y caspompipras a%f{}ga}‘o SISOPOFY LY maybe
substituted with ﬁ]z%ﬁ]‘gpg(f%)o% &8 0 %%P{)f'vﬁné}?ﬁﬁgi)@guﬁsﬁﬁﬁécﬁwﬁh medreR € dor

het er ocycl oal kyl on at’ons and het eroatons sel ected fromN,
0, S(=0)0.2, and/or wherein one of the carbon atons in said
het er ocycl oal kyl R?éylsbﬁﬂomembmd heteerdpalkylvodr Ebncashory akaper@dy ét2oal kyl

may be substltut dwth 1- t t hat
when R23 is sele Eetﬁ ?t?lgﬁffﬁﬁ’fg?dog?/m&g)lﬁgx@%’ P%géllzg?%ﬁ]thg‘%%%égb ioal koxy
of 1-6 carbon atgps salanﬂete@sfdl@aak;}qomayofbe%ﬁl&mdbm atojs, wherelm rsatd CH, R24
and R25 are independently selected from hydr ogen al kyl of 1-6 carbon -

atoms, hal oal kyl hsteracyslashebmay ke swstitediwahpozof Br> Ro4 and Re5 are
i ndependent |y selected fromcycl oal kyl of 3-6 carbon

R?* and R® are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, and A-R%, or

R* and R® are independently selected from cycloalkyl of 3-6 carbon

atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms selected from N, S(=0)p., and O, all of which may be
. substituted with 1-3 of RIO, or

R* and R*® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
0, S(=0)o.2, wherein one of the carbon atoms in said heterocycloalkyl may
be oxidized to C(=0), wherein said heterocycloalkyl may be substituted
with 1-3 of R'®, or

R** and R® combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=O).p, and O, or a monocyclic

heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, wherein one or more
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atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het eroatons selected fromN, S(=0)0.2, and 0, all of which may be

substi t utwo esioet11d- 3 of R10, or R24 and R25 are independemCiryuse®bmesee ed from
5-7 nmenbered heterocycloal kyl of 3-6 carbon atons and 1-2 heteroatons

sel ected from N, &y BE okiaSe835 BRBORIMTS i N
said heterocycl 05%& ?%(rbog)g%lés ggl gé gétgmg&g%]ﬂg’lﬂ z\,hepe]i n esal :

het er ocycl oal kyl ofm&ﬂnsyxb@mmeﬂwmmsleﬂz‘&f R10, or R24 and R25
conbi ne, together with the nitrogen atomto which they are attached, to

forma 5-7 menber het ero cI oa f carbon a
het er oat ons sel eéflgds #él S‘H"?‘ﬁl }@%Oﬁ% Qr OPrtfrli‘EfB@cl?aﬁ??ﬂ%Vét ?ﬁgr%?fzbo Tof 2-5
carbon atons and {1 rﬁat@ms and/ or wherein one of the carbon atons
in said het erocycal oa? Ky oxidized to C(=0O), all of which may be
substituted wth 1-3 of R10; R26 is selected fromal kyl of 1-6 carbon
at ons, hal oal kyl R)ZfS is- Gelcacdacﬁ\omapmalkﬂ( OR23Y- Rabon apfems, Aenylpramgh g wo
03/ 027113 PCT/ US02/ 30376 , R26 i d fraom I bon

S RROnEs i rouh o & S in ghiBt BXE 1 PP Uoninsse R 3

at ons, phenyl, ato
het er oat ors sel ecﬂ‘(ﬁﬁiN fS(m)ON and(F Qo fAvhiaineha@ be dlibstiaftedvrith - TatyR Beor

substituted with 1- or R26|s sel ected from 5-7 nenbered
het er ocycl oal kyl ozf 3- car bon at ons 31111( ﬁ eteroa]tooms sel ectde(f i rom N,
0, S(=0 0 2, and/®f xﬁhéﬁenwn&e@dohete{%&]@ Bowtat érrﬁa op Alprgs an

het er ocycl oal kyl -%o %M%@{ Bdif o bRl GYsThoal Kyl
maybe substitut ec}mf’%&llggélgéftgﬁfiﬁﬁ@ s)o ect eé 19rom hydrogen, al kyl of
1- 6 carbon at ons,inhaidahitytocedlodlk @ mr@rt‘hmoaxidnﬁd tanG(70R2¥hersin R2d i s

sel ected from cycl oal k 6. car wl, and nonocyclic

het eroaryl of 2- Eheé%PT%LP ﬁ?ybﬁjélyﬁ’ﬁc?u% ‘§utﬁ f’Vgt‘lf"ola?8ﬁE selected from N,
S(=00_2, and 0, all of which may be substituted with 1-3 of R10, or R27

is selected frompis Eaé@&fﬁémhgfd%géﬁy@lk?l%ikyb Afbod-#ormag Hatwalkad ofig-6 and 1-2
het erocatons selected fromN, 0, S(=00_2, and/or wherein one of the carbon

atoms in said heterbeiomalarg A-Rayobe oxidi zed to C(=0),
R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0).5, and O, all of which may be substituted with 1-3 of R!, or

R? is 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0),.2, wherein one of the carbon atoms
in said heterocycloalkyl may be oxidized to C(=O), wherein said

heterocycloalkyl may be substituted with 1-3 of R

~ R® s selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6
carbon atoms, A-RZ, C(=0)R¥, C(=0)OR%, C(=0)NR¥R*, S(=0),R”,
A-C(=0)R*, A-C(=0)OR™, and A-C(=0)NR**R”, or

R is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)o.5, and O, all of which may be substituted with 1-3 of R'’, or

R? is 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0)., wherein one of the carbon atoms
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wherein said heterocycl oal kyl may be substituted wth 1-3 of R10; R28 is
sel ected from hydrogen, alkyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon
atonms, AW R24, C(=0) OR26, C(=0) NR25R30, S(=0) 2R2@CT/US0L$03Q) R24,
A-C(=0O OR24, and A-C( O)NR24R25 or R28 is selected fromcycl oal kyl of 3-6

carbon atons, phgnydyg é@iéldaﬁ(yl hﬁiagr |ar Mkld%dZto‘S CE)prwhdroins saidd 1- 3
het er oat ons sel ect ec? fromN,~ S(= and al I,,of which may be

substituted wt hh&teﬁ)cgﬂoﬂkﬁ,m@ybmstl’sn@bw&htle?cbffﬁ om 5-7 nmenber ed
het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,

0, S(=00_2, and/g§ .wherein.one of

het er ocycl oal kyl % Bei ggé]ﬁpgle@lﬁy Og(] %%gtwg%o?}ésonﬁlsdal cﬁﬁ’lef?le?ocg/bcolnoal Kyl
may be substitut %Q)Iﬂy by A= odr R10; R30 is selected fromal kyl of 1-6
carbon atons, hal oal kyl of 1-6 carbon atons, A(OR22) - R23, and A-R23, or
319 WD 03/ 027113 RET/ US02/ 30376  R30 is selected fromcyclo of, 3-6
car bon at ons, ph&lgl-rls sgertedrdiroe yeyaleald: &f odnbyca Pnzatgx’éarig{?ﬂ%at% and

1-3 heteroatoms %ﬂ({@%{?ﬁ%@%@ﬁ%ﬁb&?i 8ok at@daly 12! ﬁet@xfanﬂ{sciblé@éﬂ be

substituted with O Is selected fromb5-7 menbered
het er ocycl oal kyl fafm B §(=¢3).hand 4, alief vdrch thap bhettstibeedwith d61 @R edorf rom N,
0, S(=0)0.2, and/or wherein one of the carbon atons in said

heterocycloalkyl Ry, b oxid'ze 0 = wh n_ s yelypal kyl
may be substitut&d viFth’ 10§ egl%ete%’g’y%gkglnﬁ?éé %a(gﬁ%rll nago ?oaglgt Eez(r) with
the nitrogen atOfH&e?oa%ih%eléc@&Nﬁ@ﬁq\r @t aciz@pmmmﬁ oo £thB cZrbor atrened

het erocycl oal kyl of 3-6 carbon atons and het er oat ons sel ect ed, rom N,

S(=0) 0_2, and 0, ior sad rfmtcmymlmkylhmaé'r dar pridized216 CEPlonWHESHE i

het er oat ons, all b 10 of R; R9 is
sel ected from al lb;?{er%(‘fyc ]é‘ng’éla gﬁsa Pﬁh&&ﬁrﬁtﬁ %NE{/IIb %?91-6 carbon at ons,
A-R23, A-C(=O) R24, A C(=0)OR24, A-C(=0) NR2AR25, A-NR27R28, or R29 is
sel ected from cyat®ahfW*° ebmBine, caethen vdttothe, niph@mydttpmm@nwblfbl they are

het eroaryl of 2-5 carhon atons and 1-3 het er oat

S(=0)0.2, and 0, aferhegs t%vraﬂf%a may I‘Bf‘én‘%%‘g fteEﬂ“g@"gﬁlﬁ ﬁg’a"e SEF{’ m“’ms
and 1-2 heteroatoms selected from N, S(=0)y, and O, or a monocychc
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of R'%; and

R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A-R%, A-C(=0)R*, A-C(=0)OR*, A-C(=0)NR**R”, A-NR*'R%,

or

R is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)o.2, and O, all of which may be substituted with 1-3 of R', or

R® is 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0)q.2, wherein one of the carbon atoms
in said heterocycloalkyl may be oxidized to C(=O), wherein said

heterocycloalkyl may be substituted with 1-3 of R,

15.  The compound of claim 14 selected from the group consisting of:
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R29 is selected from5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and
1-2 heteroatons selected fromN, 0, S(=0)0.2, and/or wherein one of the
car bon atwoessiozrisai d het erocycl oal kyl nay be oxi di zed to @CF@Sp2/308Mer ei n
sai d heterocycl oal kyl may be substituted with 1-3 of R 17. The conpound of
claim16, wherei@® RO is selected fromcycl oal kyl af 3-6 carbon atons,
phenyl, and nmonotychlic hetgroaryl of 2-5 carb alons and 1-3 heteroatons,
all of which y He s bst ed with 1-3 of RI0,[ or)|R7" sel ected from
5-7 nmenbered of 3-6 carbon het er oat ons

selected fromN, S(#0)® 2, and/or wherein one of e Ear bon atons in said
het er ocycl oal kyl @Be oxi di zed to C(=0O, wher e@al d het erocycl oal kyl

320 WO 03/027113 S02/ 30376 2 425 24 may be stituted with 1-3 of
R10, A-R23, ANR R T C(=OR24, C(=OOR, C(=ONR4R25, or S(=0)2 W6, , or
R7' is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of
1-6 carbon appons, hal oal kyl of 1-6 carbon aterns, al koxy of 1-6 carbon

at ons, hal oal 1-6 carbon atons, cycl oxy of 3-6 carbon atons,
A-R23, NR27R28, A-NRR7R28, A-Q R29, Q R29, QJA-NR24R25, C(=0) R24,

C(=0O NR24R25, 4, aad A- C(=0 NR24 ~PB22.is sekgcted from
hydrogen, al kyl,_o 16 cn at ons, hal oal K -6bon atons, and
cycl oal kyl of 3-6 cHlrbdh atons; R23 is sel ] yd¥oxy, al koxy of 1-6

ted TMO
carbon atons, halo oky of 1- 6 carbon atoms, aii cVlcl oal koxy of 3-6

carbon atons, or s selected from cycl oal kyl 3-6 carbon atons,
phenyl, and nonoc I c heteroaryl of 2-5 carbo ons and 1-3 heteroat ons
selected fromN, S(=00 2, and 0, all of which may be substituted with 1-3
of R10, or R23 is selected from5-7 menbered heterocycl oal kyl of 3-6
carbon atons ard 192 heteroatons selected fr 0, S(=00.2, and/or
wher ei n one ofyz arbop~atons in said hetepqcyel oal k may be oxi di zed

il s idrocycloal Kyl may, be| suljsti d with 1-3 of

e

to C(=0, wh
R10; R24 and rndependent |y sel ecte K 7 al kyl of 1-6

carbon atons, hal fl kYl of 1-6 carbon atoms, and A-R23, or

0 0 CF; O

N\/ININ/© mNQ

CF3
) o O

N\/'NIN/© mNO
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R24 and R25 are independently selected fromcycl oal kyl of 3-6 carbon

at ons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het er oat ow® is@baCi ed from N, S(=0)0.2, and 0, all of whicrCrasD80376
substituted with 1-3 of R10, or R24 and R25 are independently selected from
5-7 nmenbered eterocycl oal kyl of 3-6 carbon atonms and 1-2 heteroat ons

sel ected fro 0,, S(=0)0_2, and/or wher éiN of the carbon atons in
said 321 WO 03/(?)27 13 PCT/ USOZ/ 30376 heterocycl gal kyl may be oxidized to

C(=0, whereiny terg | oal kyl maybe § i tute kfh 1-3 of R10, or
i og with the nitrogen latom t ch they are
mewh y -6¥Ccarbon atons and

R24 and R25 co
ered heterocycl

attached, to

1-2 het er oat ons sel 2 té’dj fromN, S(=0)0_2, or a npuodyclic heteroaryl of
2-5 carbon atons .@I het er oat ons, and/ or =@i one of the carbon
atons in said hetekgeycl oal kyl may be oxidi zed t® A =0, all of which may

be substituted with 1-3 of Rio; R26 is selected fromal kyl of 1-6 carbon

atons, hal oal kyl of (1-6 carbon atonms, and A-R23, or R26 is selected from
cycl oal kyl of 3-6 c onpat ons, phenyl, and nonocyclic heteroaryl of 2-5
carbon atons and 1-3 roatoz selected fromN, S(=00_2, and 0, all of

whi ch may be substi of R10, or R26 is selected from5-7
menber ed het erocyc carbon atons and 1-2 heteroatons sel ected
fromN, 0, S(=00_2, andjor erein one of the carbon atons in said

het er ocycl oal kyl may be dized to C(=0), wherein said heterocycl oal kyl
may be substituted wt 3 of Ro; R27 is selected from hydrogen, alkyl of
1-6 carbon a#whs, hal oal'kyl of 1-6 carbon atons, and A-R23, or R27 is
selected from cycl oal kyl of 3-6 carbon atons, phenyl, and nonocyclic

het eroafy! o roa o

het o a1 Ofg ypRLRPr A, 86, Ind APReT RELARPRbEC Rl 97 1

i s selected tarbon Eto?nmhbﬁyledndlﬁtcmboyxyml loseroytyl @ff 235 Gatban tvoma tandsl - 3and 1 2
heteroat oms pg R atons, all SMwhich Miay e sabotitated Witk £3 ofR26 gL N one of

R” is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)y.,, and/or wherein one of the carbon atoms in
said heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R A-R®B, A-NR¥R?, C(=O)R24, C(=O)OR24,
C(=O)NR*R?, S(=0),R*, A-C(=O)R*, A-C(=0)OR%*, or A-C(=0)NR*R%, or

R” is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of
1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms, A-R?, A(ORZZ)-RB, NR?'R%,
A-NRTR®E A-QR?,  QR*, Q-A-NR¥R® C(=0)R*, C(=0)OR*,
C(=O)NR*R*, A-C(=0)R*, A-C(=0)OR*, and A-C(=O)NR*'R%;

R* is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and cycloalkyl of 3-6 carbon atoms;

R? is selected from hydroxy, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-

6 carbon atoms, and cycloalkoxy of 3-6 carbon atoms, or
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the carbon atonms in said heterocycl oal kyl may be oxidized to C(=0,
wherein said heterocycl oal kyl may be substituted with 1-3 of R10; 322 WO
03/ 027113wWB@3h302/ 30376 R28 is selected from hydrogen, &Cyuson$o3le 6
carbon atons, hal oal kyI of 1-6 carbon atons, A-R23, A-C(=0) R24,

A-C(=0) OR24, andphe G{ lﬁ%?ﬂ b? ﬁ@' eghed {isam guehy@aldedl of 3-6
carbon atons, phenyl’, m)nocyc hete oaryl of 2-5 car bon at ons and 1-3

het er oat ons sel eﬁicmdcirdimmd’bd;roarﬁ( ARG @,rbcandtoms aid léfhﬁmmihmﬁwylﬁéted
substituted with 1-3 of R or | ect dfr
het er ocycl oal kyl figm B, §(% éﬁ B3R & Bﬁrbo pay T‘l%ut ﬁ@ﬁ O%hnggb If‘e?ci)rf rom N,

0, S(=00_2, and/or wherein one of the carbon atons in said

het er ocycl oal kyl pany, L& fﬂbxﬁesh tiQerheT6d hetehigtiobltybaf s-cheitsmatpalsoal ky
may be substituted wth 1-3 of Ro; R30 is selectedfromalkyl of 16

carbon at ons, halandxllki?/het@foanon@ @hctﬁﬂnﬁomthin@; Sémfoa- Feitor wherfpnetsel ect ed

[rom cyclonl 1 e dados B0 SL00T poRURRLbuST oy BR R Séb‘“@(ebﬁar b, all

of which rmaybe sylgkdih ki@ fetoidchcldalByl @y B SubstitutedBHh il fdl '&ct ed fromis 7

menber ed heter ocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons sel ected
fromN, 0, S(=00_2, and/aor wherei ng gAr ban n,said
het er ocycl oal kyl Vﬁﬁyﬂlﬁéf’f@‘}éﬁ‘dfozeﬁql%z)cf\ C§}Q‘at W&ﬂb]r{elﬁ S@Qﬂ@%@f‘%hﬁ@?ﬁ’oal kyl
maybe substi tut e%]{& SIWPI 26 {]arﬁ;]no’at&ﬁs REAoAMExRIY ¢ Rafon heae! heid with

0

the nitrogen atom are attached,” to forma 5-7 nembered
het er ocycl oal kyl cgtlo?chGx}zafbércalzbbmzmmszmdlslmQCHet eroat ons sel ected from N,
S(=0)0.2, and O, or a nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het er oat ons, al | ch may, be bst.i t.ut ed 3 6 &385bn S
sel ected from al l&/l %&{1 @e&‘iq’eﬁﬁrﬁieﬁﬁ%ﬁ%ledﬁ%%og}mhﬁ} %ﬁ“ iﬁ%gl (E:%r bon at ons,
A-R23, A O(=0) R24orhs, Bho@kORRH: -6 barGbr MR 4RPA R A; MR27TR28,  or 323 WO
03/ 027113 PCT/ US02/ 33376

R?* and R® are independently selected from cycloalkyl of 3-6 carbon
atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0)o, and O, all of which may be
substituted with 1-3 of R', or

R?>* and R%® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
O, S(=0), and/or wherein one of the carbon atoms in said
heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R or

R* and R% combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)y., or a monocyclic heteroaryl
of 2-5 carbon atoms and 1-3 heteroatoms, and/or wherein one of the carbon
atoms in said heterocycloalkyl may be oxidized to C(=0), all of which may
be substituted with 1-3 of R'’;

R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A(OR?)-R%, and A-R”, or
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R29 is selected fromcycl oal kyl of 3-6 carbon atons, phenyl, nonocyclic

het eroaryl of 2-5 carbon atons and 1-3 heteroatons selected fromN,

S(=0) 0. 2,wand/opj11al | of which may be substituted with 1-3Pofi/uRiD30306 R29 is
selected fromb5-7 rrerrbered het er ocycl oal kyl of 3-6 carbon atons and 1-2

het eroat oms sel egi2ed;f a&téh t@om%y&éﬁk?fl o%nﬁfeorcaiﬂaﬁr@ﬂomso\r;%leﬁ_fﬂ e carbon

atons in said heterocycl oal kyl nmay” be oxidized to = erein said
het er ocycl oal kyl munocyelicsbdiebatyliod@-hicatbon-agomns aml d- 3lhetefm@n®o$ﬁ$@ﬁ!i¢dj of

claim 17 sel ecte he group.,consi st.in Q. NH ol CI I
S NN B R egeh SR R o e op s P e e

\I NNNN HH 324 WO 03/ 027113 PCT/US02/30376 0 O N1 \1 N 11\1 "NC N
HGN NN H/I h*/d selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms

and 1-2 heteroatoms selected from N, O, S(=0).,, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and A-R*, or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0).2, and O, all of which may be substituted with 1-3 of R! or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.,, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R0,

R is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6
carbon atoms, A-R*, C(=0)R*, C(=0)OR*, C(=0)NR*R¥, S(=0),R*,
A-C(=0)R*, A-C(=0)OR*, and A-C(=O)NR**R”, or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic .
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)p.2, and O, all of which may be substituted with 1-3 of RY or

R® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.,, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of RY;

R* is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A(OR22)—R23 , and A-R%, or

319



17.

R® is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)o.o, and O, all of which may be substituted with 1-3 of R, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)y.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R, or

R> and R® combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0).2, and O, or a monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of R'%;

R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A-R%, A-C(=0)R¥, A-C(=0)OR*, A-C(=O)NR**R”, A-NR*R?,

or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0).2, and O, all of which may be substituted with 1-3 of R™, or

R® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.o, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R,

The compound of claim 16, wherein R” is selected from cycloalkyl of 3-6 carbon

atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, all of which may be substituted with 1-3 of R or

R” is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2

heteroatoms selected from N, S(=0)o., and/or wherein one of the carbon atoms in

said heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
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6 and 19. The conpound of claim1 or 9, wherein R8' is selected from

cycl oal kyl of 3-6 carbon atons, phenyl, and nonocyclic heteroaryl of 2-5
carbon atwom3aemi1d-3 heteroatons, all of which may be sulpsmiusor/aad7ev th 1-3
of R10, or R8' is selected fromb5-7 nenbered heterocycl oal kyl of %—6 car bon
atons and 1-2 _hetergat | 0f RC A 9RZ2Q0 =R a=ohBRE n one of
the carbon BEHHS T4 Stﬁgtgﬁg%ﬁ}g?efggggl’oéﬁf(ﬂ;1 nmay be’E)%i ((:?zed t(owé?:()),

wher ei n saigJ{%q\mizq&?,cdr(s@ﬁE)QR%,m be substituted with 1-3 of Rl, A-R23,

A- NR24R25, Ciz ) R4, C(=0 OR24, C(=0) NR24R25, S(=0 2R26, A-C(=0) R24,
A-C(=0) OR24, .,or A-C(=O) NR24R25, or R8'.is selected fr r hal ogen,
nitrile, niRradsselgaphitgm hé{émenohalﬂg%% Biffifo Rron XYl 3?# Ey?g%PO‘i- 6
carbon ato | forh=6 caBbR AL, ABoxy A 108 LBy afthms, halbalkexpofi at ons,
cycl oal koxgEtS’fn%?ﬁ%é%ﬁé 19016 o&BoR bt Al OR22) - R23, . NBR7R28, A NR2TRRS,
A-Q R29, Q Re%ariQniatbifR ARmAllCky Of Bd carbom@jonme 4-R ™ CNEG oA 3B R

A-C(=O R24, A-C(50O 4 - £5( = 4 o hS Selec 4 f hyd ,
al %/I 2)f 1-6‘@%%0?3%09%?’%%% lg?l):Hg? 156 OL g%n’a_g@ﬁgn’d&g% zalr Eg?n

of 3-6 car b@%@}ﬁmRZSRZB is selected from hydroxy, al koxy of 1-6 carbon
atons, hal oalkoxy of 1- 6 carbon atoms, and cycl oal koxy of 3-6 carbon
atons, or 326 WO (2)23/ 027113 PCT/ US02/ 30376 R23 is sel ect@ﬂ fﬂqwgl oal kyl
of 3-6 carbon at BAsis spleelad omyhyrrogem sk of d-heaanogipips: okl iBon at ons

and 1-3 het er oat O%gr?%t#)&%agl%cjcfog%fyofﬁ%:c%%n%toﬁ@d 0, all of which maybe
, r

substituted with%= IS selected from 5-7 menbered
het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected from N,
0, S(=0)0.2, andRdtiswhletted fronnieydnbxy, ehexy arf B ecagbanaioms, kegealkoxy of 1-

het er ocycl oal kyl may be oxidi zed,t =Q)s erein _sal d heterocycl oal kyl
maybe substituted C\?orybpﬁ atoms, 6?5%}0%‘%}"& a6 B%Arlg‘\’}? ?8&%‘? A(OR22) - R23 t hat
when R23 is selected from hydroxy, alkoxy of 1-6 carbon atons, hal oal koxy

of 1-6 carbon at @s,;sangkctddy @@l kRioallefl 3f 63-6acdrbon aitoms, pheid, reod CH, R24
and R25 are independently sel ected from hydrogen - egon

. alkyl of 1-6
atons, hal oal kyl nafnogydicdwtdseriyhobRs> cahen At%a}ndoﬁ?’%&efgﬁt&nﬁﬁfﬁf

i ndependent |y sel@gct gdsfr3m Gyglpati'ofwitth MaPneailfted with 1-3 of R, o

R2 is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R'Y;

R?* and R% are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, and A-R%, or

R?* and R® are independently selected from cycloalkyl of 3-6 carbon
atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=O), and O, all of which may be
substituted with 1-3 of R'®, or

R* and R® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,

0O, S(=0)., and/or wherein one of the carbon atoms in said
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atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het eroatons selected fromN, S(=0)0.2, and 0, all of which may be

substi t utwo esioet11d- 3 of R10, or R24 and R25 are independemCiryuse®bmesee ed from
5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons

lected f N, S _
2:. SC ﬁet eiggnycl%%‘[?ﬁ?yyél?%gﬁﬁbe OXI 18{ gmg%@b%r&%rsillhﬁlegﬁg?ﬁmbamy@m In

het er ocycl oal kyl magiy stmuawéas\tvithutmw;dsr 1-3 of R10, or R24 and R25
conbi ne, together with the nitrogen atomto which they are attached, to

forma 5-7 nenber het er ocycl oal k rbon toms
het er oat ons sel eB?g@lq‘ R(%n?qq%/ ieg%il Hﬁ ﬂg @8?7(? 9 t%&%&bth]e ®of 2-5
carbon atoms and, F(E%F%Hﬁt 057-57’ m%&@é&ﬁ MRS H & HaBRe oFf3- shﬁrbeaﬂratwms at ons

in said heterocy be oxidized to C(=0), all of which ma be
substituted wt haﬁ& B—deetdﬁizﬂommﬁectsd Sohedt 86G=Q)-orral monocyelighgeroarhon

at ons, hal oal kyl car bon 27 WO
03/027113 PCT/ Useb ?éd@g%’ Hors tgrﬁg’t\?{%%‘”??’ %%d@%é‘fhg%ﬂqg ﬁég%ﬁ‘é %Fbcgr bon
atoms, phenyl, a%msﬁﬁ@&ﬁ%@ﬂe&&g@ﬁh&épﬁﬁy lbe @kidRzed t6 W(HOY) alit afvehietnchag- 3
het er oat ons sel ect ed romN 2, and 0, all of which maybe

substituted w t hbasdstifutgdiith b3 Oﬁ:é , is selected from5-7 nenbered
het er ocycl oal kyl of 3-6 carbon atoms and 1-2 heteroatons selected fromN,

0, S(=00_2, andiﬁmﬁq efec geid %&ﬂe%}ﬁ%l ofc?% CAHEO Bt Haloalk g?%'fqé carbon

het er ocycl oal kyl wherei'n sai d heterocycl oal kyl
may be substitut aghn, bid A-F°afr R10; R27 |s sel ected from hydrogen, al kyl of
1-6 carbon atons, hal oal kyI of 1-6 carbon atons, and A-R23, or R27 is

selected from cycl pal kyI -6 carbo cy,

heteroaryl of 2-® RCaPbEie nan@rcga@qﬁ g%og %Eg%eaft gé’ﬁg& 6

S(=00_2, and O, ngdﬂocgllcvﬁ&&&rgﬁﬁf bs §éi9§ﬁ 'afoﬂiseﬁld/\/l-BﬂlelerBatOﬁls Rﬂbﬁ:tedr R27

is selected from nbered heterocycl oal kyl of 3-6 carbon c%tR and 1-2
f

het er oat ons sel edtoatNf BGIA)N, a0d CB@HOmeCh@ﬁﬂP%?uhﬁﬂ@Feéﬂﬁlt%hé tHe carbon
atons in said heterocycl oal kyl may be oxidized to C(=0,

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.,, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R,

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

23
carbon atoms, and A-R™, or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)q., and O, all of which may be substituted with 1-3 of R', or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.;, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R
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wherein said heterocycl oal kyl nmay be substituted wwth 1-3 of Rio; R28 is
sel ected from hydrogen, alkyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon
atonms, A-WOOC1E0) R24, C(=0) OR26, C(=0) NR25R30, S(=0) 2R2@CT/USIZBQ) R24,
A-C(=0O OR24, and A-C(=O NR24R25, or ' R28 is selected from cycl oal kyl of

3-6 carbon at ons pPheny gtefd@&ﬂﬁ?yﬁ{%% ?E&l%@?%%hrb% afors, fh@fo'ﬁﬁ@rl %r@r@ and

1-3 heteroatons sel ecte al ma%
substituted with chrtdnoftorRd,0A-RFF, RAY=YRES IMEG)GROM@A@@%&

het er ocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons sel ected from N,
0, S(=00_2, and/®%r wherein one of the carbon atons in said

het erocycl oal kyl may be oxidized to C(=0, wherein said heterocycl oal kyl

may be substitut gk theded 8 BdoalRAlof §6S@hﬂﬁ1t &6mb, r%eéx &l, kitbnadiyclic 6

carbon atons, haloal kyl of 1-6 carbon atons, and A-R23, or
328 WD 03/ 027113 heETedrgonf 263 7erboragioms awl dct éatefqamw@he@adkfwmoN 3-6

carbon atons, ph and c _hster ; nbgon at ons and
1-3 het er oat ons ?grb%%and?f%ﬂ?ﬁ‘ﬁ‘é%%)y v antéeg%%jl]l-g ?vahlggh maybe
substituted with 1-3 of R10, or R30 is selected fromb5-7 nmenbered

het erocycl oal kyl P¥ i3sflestat fom At7omembared }ﬂetez*o@etoanqhbﬁm sadbentatsing r om N,
0, S(=0)0_2, and/or  wherein one of (tt?[e car bo é %p b’?
het er ocycl oal kyl avdyl-Bdeisiqaiome selegedfion) N, Yo 84/8° WBPEEH P PHal kyl

may be substitutegg, V«‘fa%é% Czﬁcgmﬁfm d }f}'fen%/'ékﬁiﬂgll B3R eehiiflged tOUGHHr Wi th

the nitrogen atomto are attached,’ to‘forma 5-7 me ered
het er ocycl oal kyl wﬁer&n@mdanetmmfcyaloaﬂwl mmdbe]su&stmeéwahtl(ﬁmf]&el; ected fromN,
S(=0)0_2, and 0, or a nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het er oat ons, al | t ut.e h

sel ected from al lﬁfselfa%%%gn(yzt gﬁ’sk °8a?f211n q‘lga.pg{gl car bogg’g% ons,
A-R23, A-C( O)deatopﬁs%ag&)ﬁ]’-&é; A- C(=0) NR24R25, A- NR27R28, or R29 is
sel ected from cycl oal kyI of 3-6 carbon atons, phenyl, nonocyclic
heteroaryl of 2-5 garbon atons and 1-3 heterga sel ected fro ,
S(=0)0.2, and 0, Bl isomelgipd nirpay cpeoalkyk qft éd?ngaopha?ﬁgs o?heﬁlg] ang

monocychc heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)y.2, and O, all of which may be substituted with 1-3 of R, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o., and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of RY, or

R% and R* combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)o», and O, or a monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of R'?;

R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A-R%, A-C(=0)R*, A-C(=0)OR*, A-C(=0)NR*R”, A-NR*R*,

or
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R29 is selected from5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and
1-2 heteroatons selected fromN, 0, S(=00_2, and/or wherein one of the
car bon atwoessiozrisai d het erocycl oal kyl nay be oxi di zed to @CF@Sp2/308Mer ei n
sai d het erocycl oal kyl maybe substituted with 1-3 of R''. 20. The conpound
of claim1l or r f ¥ibn@f mdnbc dpl@r bon

at ons, phenyl, and 1m)s§18§te§ﬁr%ﬂ1h gﬁi%FSoﬁg e%%gly%gd?%éo? at%lms andy

het er oat ons, al | ha'érowfyllaif Mycehboxs uibsrhs taudeH3vhdt¢roatOBISoé‘rel@1®1 frgm % is
sel ected from 5-7 rrerrber cl oal k on,atgns and 1-2
het er oat ons sel e§€=é@0-2’ra8 ,aﬁS’?E@}‘ 1 gagy 8%@359&% ah% n’ 8ne of the
carbon atons in said heterocycl oal kyl may be oxi d| zed to C(=0O, wherein
sald 329 WO 03/ R2TRIS 1316068 50 % ?oQé&ﬁberE@h@te%yabmylkyﬂ 34pesarbin stohst i tut ed
with 1-3 of R10, A-R23, A-NR24R25, C(=0 R2 C(=0) OR24, C(=0 NR24R25, or
S(=0) 2R26, , or Bl 1+25he$@rbe®trsdsei€rctmh fmyrnrl&g@nS(ﬂ@b@g@ﬁforrwbqr?lpémerﬁ tro,

02 8 i S o ey SR 0
C(=0 NR24R25, A- %e@%het&&yaoalﬁyﬁammmt&ﬁlm $-3xefIRICt ed from

hydr ogen, al kyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon atons, and
cycl oal kyl of 3-6 carbon atons; R23 is sel ected erm hydr oxy, al koxy of 1-6
car bon1&t ondhe hempeurdeiylasm 17 sebpetesy Tm th SRR consts 18§8¥oal koxy of 3-6
carbon atons, or R23 is selected fromcycl oal kyl of 3-6 carbon atons,
phenyl, and mgyocyclic heteroaryl of 2-5 carbon atons and 1-3 heteroatons
selected fromN3] S(=00_2, and 0, all of h may be substituted with 1-3
of R10, or s.selected from5-7 nmenbe ergcycl oal kyl of 3-6
carbon atons and J-2 heteroatons selected fro S(=Q)0_2, and/or

wherei n one ofy# arhoixatons in said hetey Ry be oxi di zed
to C(=0), whereiln dai d erocycl oal kyl may b W th 1-3 of
ale iMdependently selected ffo

; n, al kyl of 1-6
carbon atoms, halaal KYl of 1-6 carbon atons,
i ndependent |y sel @ from cycl oal kyl of 3-6 car

or R4 and R25 are
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atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het eroatons selected fromN, S(=0)0.2, and 0, all of which may be

substi t utwo osioet1d- 3 of R10, or R24 and R25 are independemCiryuserbwes ed from
5-7 nmenbered heterocycloal kyl of 3-6 carbon atons and 1-2 heteroatons
selected fromN, 0q S(=00_2, and/or wherein one ofpthe carbon atoms in
said heterocycloal Ryl may be oxidized to C(=0), whgrein said

het er ocycl oal ky be tituted with 1-3 or P WO 03/027113
PCT/ US02/ 30376 lhd ombi ne, toget her g ogen atomto

whi ch they &€e % to forma 5-7 nbef ed” hether o ycl oal kyl of 3-6
teroat ons sel ecte om N, 0

carbon atons and 0-2, and O,
nonocyclic hetero and/ or wherein one of the ca atons in said

het er ocycl oal kyl By be oxidized to C(=0), all of Wiich may be substituted
with 1-3 of R1I0; R26 is selected fromal kyl of 1-6 carbon atons, hal oal kyl
of 1-6 carbon atons; and A-R23, or R26 is selecteddromcycloal kyl of 3-6
carbon atons, phenyl}j and nonocyclic heteroaryl of |[2-5 carbon atons and
1- 3 het er oat onsN% Cted om N, S(=0)0.2, an ’O,I al | of ch may be
substituted wt R or R26 is select - ered

het er ocycl oal |yl ~of B-6Narbon atons and 1- X heter toﬁ',s selected from N,
0, S(=00_2, @nd/or eftin one of the carbon ato §n said

het er ocycl oal kyl e oxidized to C(=0), wherei i d heterocycl oal kyl
may be substituted h 1-3 of R10; R27 is sel ected™Tom hydrogen, alkyl of
1-6 carbon atons, hal oal kyl of 1-6 carbon atons, and A-R23, or R27 is

sel ected fromcycl oal kyl gf 3-6 carbon atons, phenyl, amd nonocyclic

het eroaryl of 2-5 carbon dtonms and 1-3 heteroatons selegted fromN,

S(=0 0_2, and O, aIINloT\ nch g@?e substituted wiNt hYyI- 3 ofor R27
is selected fpom5-7 er ocycl oal kyl -ef atons  and 1-2
het er oat ons gel\e/cti;é_{d F om\N, E) S(=0) 0. 2,[:y\lnerei on'}g of the carbon
atons in said hete ocycIyI may be oxi dre€d to C(=0 wherein said

het er ocycl oal kyl may be tituted with 1-3 of RI10;

O
N
jsale
H

l/\

N
o)
_N
\# \)
0

0
o N Y
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R28 is selected from hydrogen, al kyl of 1-6 carbon atons, hal oal kyl of 1-6
carbon atons, A-R23, A-C(=O R24, A-C(=0) OR24, and A-C(=0 NR24R25, or 331
WO 03/ 02M033P13JS02/ 30376 R28 is sel ected from cycl oal legir/ush2/3366 car bon
atons, phenyl, nonocyclic heteroaryl of 2-5 carbon atons and 1-3
het eroatons sel ected fgomN, §(=00_2, and 0, all af which maybe

substituted with 1-3 d¢f R10, or R28 is sel ected 5-7 negbered
het er ocycl oal Kyl Nof I car atoms and 1-2 N&teéfoa om; ected from N,
0, S(=0)0.2, andlqr efei ploge of the carho Sal g

het er ocycl oal k¥ n& oXidized to C(=0O S ai g heterocycl oal kyl

y
may be substituted w 1-3 of R10; R30 is

Sel ecte om al kyl of 1-6
carbon atons, hal oal of 1-6 carbon atons, and 3, or R30 is selected
from cycl oal kyl of 3-6*Carbon atons, phenyl, and ocyclic heteroaryl of

2-5 carbon atons and 1-3 heteroatons selected fromN, S(=0)0.2, and 0, all
of which nmaybe substhtuted with 1-3 of R10, or R30 isgselected from5-7
menber ed het erocycl ol kyl of 3-6 carbon atons and 1-2 jheteroatons sel ected
fromN, 0, S(= nd/ erein one of Ithec afons sai d

het er ocycl o zed to C(=0, N e | 8 ycl oal kyl
may be substi thN-370f R10, or R25 a 0 conbl ne,;, together with
the nitrogen atomt ich they are attache® to forpra,5 7 nenbered

het er ocycl oal kyl of 6 carbon atons and 1-2 heteroa g selected fromN,
S(=0)0.2, and 0, or monocyclic hetedoaryl of 2-5 carbon atons and 1-3
het eroatons, all of which may be substituted with 1-3 of R10; R29 is

A A

sel ected fr QRibeHCHieas, Hendll a8d Gnémsdyeiic Betersaryl piiehy| cartnon ey and 1-3
het eroaryl of 2-5 carbon atonms and 1-3 heteroatons ,sel ected fromN,

S(=0) 0_2, ametematerns, abifof whidrnmpalhe pebsitwed Vily{ dPLR t1971- 3 of R10, or 332

R?® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)., and/or wherein one of the carbon atoms in
said heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R A-R%, A-NR¥R%, C(=O)R24, C(=O)OR24,
C(=0)NR*R?, S(=0),R%, A-C(=0)R*, A-C(=0)OR™, or A-C(=0)NR*R%, or

RY is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of
1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms, A-RZ, A(ORZZ)-R23 , NR?R%,
ANRTR®,  A-QR®, QR®, Q-ANR¥R®, C(EORY, C(=0)OR™,
C(=0)NR¥R%, A-C(=0)R*, A-C(=0)OR*, and A-C(=0)NR*R*’;

R% is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and cycloalkyl of 3-6 carbon atoms;

R is selected from hydroxy, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-

6 carbon atoms, and cycloalkoxy of 3-6 carbon atoms, or
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WO 03/ 027113 PCT/ US02/ 30376 R29 is selected from5-7 nenbered

het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=0 owb,03apdidr wherein one of the carbon atonms in s&CWA/US02/30376

het er ocycl oal kyl may be oxidized to C(=0O, wherein said heterocycl oal kyl

may be substitut eds w.t | heec o] ai sgldect ed
fromthe group cg{ns},ygt%rl]%&%% %O@Ne%)&aag{ % %f Oﬁgﬁleélt\lmﬁln 6£tﬁﬁil§|’ ;gﬂgﬁ%, Oﬁg N NJO
NNHH F F O Onfonotyclic idtédoaryl Nf B-HcarB3:3 i s081d0 2-B1h@epapmISebycsaid7e 0
ONNN "6 NJ~) H H/ I OTO.0

from N, S(=0)¢2, and O, aﬂ o'}l which may be substituted with 1-3 of RY or
R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o-, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of RY;

with the proviso for A(OR?)-R® that when R? is selected from hydroxy,
alkoxy of 1-6 carbon atoms, haloalkoxy of 1-6 carbon atoms, and

cycloalkoxy of 3-6 carbon atoms, A is not CH;

R? and R? are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, and A-R% or

R* and R? are independently selected from cycloalkyl of 3-6 carbon
atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0)y2, and O, all of which may be
substituted with 1-3 of R'°, or

R* and R® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
O, S(=0)p2, and/or wherein one of the carbon atoms in said
heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R or

R?** and R* combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)o-2, or a monocyclic heteroaryl
of 2-5 carbon atoms and 1-3 heteroatoms, and/or wherein one of the carbon
atoms in said heterocycloalkyl may be oxidized to C(=0), all of which may
be substituted with 1-3 of R'%;

R% is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A(OR?)-R*, and A-R*, or
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N, /1l Il I NN 6oH | GNOH2ZNOON N O/HNH NPXJ NFOO-.0
NNNNHH HO %Il is 00 NNNHNO N/NHNX and 334 WO 03/027113
PCT/ US02/\8033027122. A conpound of the formula Il RS R4 3PCTNSRY3B2¢ N

R8, R (Il) wherein R" is selected fromal kyl of 1-8 carbon atons, al kenyl

of 2-8 carbon atgns,. I - b 1k 0 n - ndl S
selected fromary at gé-l{%é%:/a%@%ng%@%ngl ﬁgtﬁﬁoﬁg?@ogogsg%ggr lbr%ngtorrs and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)y.2, and O, all of which may be substituted with 1-3 of R¥ or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R';

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and A-R%, or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0).0, and O, all of which may be substituted with 1-3 of RY, or

R?¥ is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0),.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R

R is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6
carbon atoms, A-R%, C(=0)R%, C(=0)OR%, C(=0)NR*R™, S(=0),R*,
A-C(=O)R*, A-C(=0)OR*, and A-C(=0)NR*R?, or

R is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)o-2, and O, all of which may be substituted with 1-3 of RIO, or

R2 is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R,

R is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A(OR22)-R23, and A-R*, or
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1-4 heteroatons selected fromN, S(=0)0.2 and 0, cycl oal kyl of 3-8 carbon
atons, cycloal kenyl of 4-8 carbon atons, 5-7 nenbered heterocycl oal kyl of
3-6 carbowo oavors3 and 1-2 heteroatons sel ected from N, S(20Qy0isg2/33d 0, and
5-7 nmenbered heterocycloal kenyl of 3-6 carbon atonms and 1-2 heteroatons

selected from N, p¥( Tso)sgle%tean%o% HARfND. &fal3d6 h@afrl%rpca)f&hS)agﬁéﬂyla@Hd sai d

het erocycl oakenyl nmay further be fused w th phenyl nber ed
het eroaryl of 2-5monedyshc dttensarylanti2-5- @rivet domatands] -3 dietaroasoms selaetii

et of ocycl oal kyl _BYEHr D0y PBSPk 9T Vhieh 8 bePHOId A o SOR 8T of

whi ch maybe substituted with 1-3 of Rio; RLO is selected fromnitro,

nitrile, hydroxy, RWakagRbtedaMth 2F rﬂa&e@e’ﬂrm&oc?&@eﬂﬁyl &t k¥l caffonlatémes ar bon
atons, al kenyl of 2-6 carbon atons, alkyn -6 carbon atans, haI oal kyl

of 1-6 carbon at ons 13 myat@mﬂseheot@érfmﬁ\f a@oﬁﬁ;o)halaéléf%d%ﬂf%ﬁ oxe ®fcar bon

at ons, cycl oal kox

heteroaryl of 2- Q%Sa?aﬁ@n A orrstts)%gn Héf{ero%fc,'[’l%e{rl ato ?é%gt?

S(=0)0.2 and 0, NRhdBhsaidls:EoSHRlbalkyl m@(mnbkﬂmuedwm FG))dRBB oNHS( 0) 2R13,
S(=0) 0_2R13, S(=0)2NHR11 cycl oal kyl of 3-6 carbon atons, cycl oal kenyl of

3-6 carbon atons, »-7 335 WO 03/ 027 13 PCT{?USOZ/ 30376 ﬁevgg
het erocycl oal kyl Bf @dGRca?%lﬁn%et’i? %{nﬂl RETOSFD A YPRLO &éﬁ‘teé(oar?rom N,
S(=0 0_2 and O, a&%cﬁe? tIEERA! £9- %ﬁfe%%ﬂq{e@@b&%méllkﬁfof R6&afhbABmat ons

and 1-2 heteroatons sel’ected fromN, S(=0)0. 0,” wherein said
het er ocycl oal kyl arcﬁl@ahdeﬂwatoansosﬂ}cﬁt@h&@myN ﬁs(%\jO)our ek O, g 2 MQ@@’GWH h

et ot oat om el echUHoPRD > L0009 > SeRar P g 8 WEERATEY b ror o of

t he carbon atons g@sﬁﬁk@wﬂﬁgrp@mﬂooal kyI or heterocycl oaI kenyl may be
oxidized to C(=0); R13 is selected from al kyl of 1-6 carbon atom; aI kenyl

of 2-6 carbon ato _al k¥nyl of 2-6 carbon atons, ha{ﬂ?ﬁ(ig % car bon
atons, cycl oal kyl ofls slestedafrpmnalkylophs [-6aemabony afogisy baloglkybiof 4- cé@PBon
atoms; R 1 and nd o Al n Kypt of 1-6
eny1 ifa %gégft?)gézar o a%‘%léféﬁ A@fncbwiwﬂ@ A-RR
or

carbon atons, to al kyny -'6 carbon af ons,
hal oal kyl

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)o.2, and O, all of which may be substituted with 1-3 of R", or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o.5, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R™.

20.  The compound of claim 1 or 9, wherein RY is selected from cycloalkyl of 3-6
carbon atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, all of which may be substituted with 1-3 of RY, or

RY is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0),., and O, and/or wherein one of the carbon

atoms in said heterocycloalkyl may be oxidized to C(=0), wherein said
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of 1-6 carbon atons, cycloal kyl of 3-6 carbon atonms, and cycl oal kenyl of
4-6 carbon atons; Ais selected fromal kyl of 1-8 carbon atons, al kenyl of
2- 8 car bowoasora13 al kynyl of 2-8 carbon atons, and hal oalPk§yluset/3@878 car bon
atons; RO is selected from hydroxy, al koxy of 1-6 carbon atons, cycl oal koxy

of 3- 6 ca:rgggﬁﬂ)g{( 8%1{?1%@%&%@5%}& 1977001 5. 188] eoiedRPT opERy, of 6-10

carbon ato eroa atons and 1-4 heteroatons sel ected
from N, S(=@[LoRRAMACE0)IHERA] d8(=0J,R*3; 8r car bon atons, cycl oal kenyl of
5-8 carbon atons, all of which may be substituted with 1-3 of R10, or RO

is selected from5-7 nenbered heteyocycloal kyl of .3-6 rpo t and 1-2
heteroatom;Rf:%ellsé@?%tﬁdfﬁioé‘Ih:F1 ,TOS‘?DIE?? g @HB‘?EGH}O/{F%?@@W%%%EF%@BC ;

het erocycl o nylJ -& car t a2 - RRAG8r gaNeAtR’EehagRéY from

N, S(=0)0. Zﬁigﬁ, g{aloﬁkﬁeﬁnfgaigﬁﬁﬁlgt??gséycl oahk% and said ,,

het er ocycl oskedyh-Riy $EC)hen-NB RIS e CHOINRFREhy IAGH=R)ERE, nehbered
heteroaryl of 2-5 gaekpon atons and 1-3 heteroatons sel ected fromN,

S(=0)0.2 ang(ﬁ(?)%d P wherein one or nore of the carbon atons in said 336
WO 03/027113 PCT/ US02/ 30376 heterocycl oal kyl or heterocycl oal kenyl may be

oxi di zed to C(=0Orp? wheiRidd frémitddRpber ey eifdsé kytbonatem, taloalkyl of 1-6

het erocycl oal kenyl may be substituted with 1- 3 of R10; R14 is selected
from cyl coal kyl e#rbgngtasas; Bath cralepteyl oy GHIWeHYPS:0f 5-8 carbon atons, 5-7
menber ed heterocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons sel ected

fromN, S(=0)0. 2 gang, 1ec?eﬁ%fhg(¥:1;/§9§&%&9;y JaLeLasys heakamwhikefy & B car bon

atons and 1-2 heteroatons se rom "N, S(=0)0.2 and 0, all of which
may be substit ut &ctabdnatdms anfl cRilOalkwiyt of 3-beagponaioses, Por R' that when Ais
CH2, RO is not optionally substituted biphenyl; R2' is NRL5R16; R15 is

sel ected from hydrnegen, .al kyl .of 1- r.bop ato I I - 6,,qcar bon

atons, al kynyl of*2-% 8%}?‘58% g?%rrﬁ?"%@?‘éoﬁ?k@% ggrbg-ﬁSE@gryrs botﬂI egglbrr%n,d

cycl oal kenyl of 43ded6lRORetaloaRB of 3-7 cibobetats hed erdhyetoatinsyielateds- 6
from N, S(=0).2, and O, all of which may be substituted with 1-3 of R, or

R?? is selected from 5-7 membered heterocybloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)-2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R?;

R2* and R are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, and A-R*, or

R* and R® are independently selected from cycloalkyl of 3-6 carbon
atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0).2, and O, all of which may be
substituted with 1-3 of R™, or

R* and R*® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
O, S(=0)y,, and/or wherein one of the carbon atoms in said
heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R or
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carbon atons and 1-2 heteroatons selected fromN, S(=0)0.2 and 0, 5-7
nmenber ed het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroat ons

sel ect ed Woeaio;115(=0) 0. 2 and 0, A-R9, C(=0)R18, C(=0) NHRP8T/USE!/313J@NHR18;
R18 is selected fromaryl of 6-10 carbon atons, heteroaryl of 2-9 carbon

atoms and 1-4 het @6ah@ " s8h®aies dodeteMwith é@—fﬁa@géﬁ @oth B whichciBey kyd of
3-8 carbon atons, cycl oal kenyl of 4-8 carbon atons, 5-7 menbered

het er ocycl oal kyl @ftached, tﬁafmaﬁarmen@bmedlh@emvdp@éwbﬁﬁ 3s€e|c@bme@tom&)m N,

S(=0)0.2 and 0, a a°1 ed h C 1Y, car bon

and 1-2 heter oato% sel5ec ?I%Sr’n e@@? %§ ?\}aﬁg Cé?oz’al %do? WHT I s y be
substituted with he?er@trylawor %eﬁkﬁomesofstﬁb e@ﬁbeel aftdlﬁmmbéi& thetefocclbalkglr bon
atons, al kenyl of 2-6 carbon_atons, of 2-6 carbon_atons, all

of which may be s@wbq%@aeww(—ﬂ)saﬂ @ﬁwlwaha@é(rbe@pb%nmfeww ioéRcar bon
atons, or R18 is A-R9; 337 WD 03/027113 PCT/ US02/30376 RI16 is select ed

from aI kyl of 1- 81ga pg& &E@rfﬁmi ¥li-@fade }q%:
2-8 carbon atons, = or %E&Fg se e%rt?’gg a?@%%qghlyl f61? car
atons, het eroaryl atifmgaﬂdeaR oor atonms and 1-4 het eroatoms sel ected from N,
S( :0)0 2 and 0, cycloal kyl of 3-8 carbon atons, cycl oal kenyl of 4-8 carbon

atons, 5-7 nenberegds het oal k ato and 1-2

het er oat ons sel ecﬁgd ?rﬁﬁ?cﬁfa’ ‘%‘( %l%%ﬂd g §§ mferfg’ﬂnyl and

het er ocycl oal kenylmdHocgelfe Eatéddaryl %‘fQDSS carBBdl afords el @rpﬁétef&toﬁel Redcpd from
N, S(=0)0.2 and 0, all of which may be substituted with 1-3 of R]O0, or R15

and R16 conbine, togeNa&CEQopandi aIHI of vddnmay besebstied withAedofdk e, or

attached, to forma heteroaryl of 2-9 carbon atom; and 1-4 heteroatons

sel ected fromN, %KQ%Qelgct@@ﬂ‘ogr 597 Qmﬁergd g?&j)%ggcé'%r %5@6&1 of 3- 6

carbon atons and 1-2 heteroatons se ect ed
menber ed heter ocyeh«bdl—khatxetoa@dms%seﬁem:a? fram Ié; @;rS(-—am)z; 2;Lalitl/aewheremt @wsof

sel ected fromN, =0)0. 2 and Q, e|n3| tero Ik d_said
het er ocycl oakenyl %f‘e)?zugﬁ?t%@fns 4B ? temcﬁf %@ﬁﬂ% Sv
wherein said heterocycloalkyl may be substituted with 1 3 of Rw,

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and A-R%, or

R* is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)o.2, and O, all of which may be substituted with 1-3 of R*°, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)y.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R';

R* is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6
carbon atoms, A-R¥, A-C(=O)R*, A-C(=0)OR**, and A-C(=0)NR*R?,

or
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het eroaryl of 2-5 carbon atons and 1-3 heteroatons selected fromN,
S(=0)0.2 and 0, and/or wherein one or nore of the carbon atons in said

het er ocycWwoaBkyiiidr het erocycl oal kenyl nmay be oxi di zed t oPCrAG)2/3mlié of

whi ch maybe substituted with 1-3 of Rio; R3 is selected fromcycl oal kyl of

3-6 carbon at omsRéd(w%; %ﬁ%@%ﬁﬁgg{ g%ooaﬁlyé ?,f@-@%?il@;%ﬁ at%&g@,f’ﬁleﬁyg;ﬂgn%CM'ber oat ons

sel ected from N, - t whi ch may substituted with 1-3
of R10, or R3' i Beteflagglt €l 25 @arbahkytbmefand- 6-3c hetbwatcmondectedifval Ryl of 1-6

carbon atons, hydrogen, nitro, _ halogen, NRL9R20, A: 9., NR1I9R20 and
A-R20; R19 and Ré():(a)oea Wo@p@h%‘ﬁ?@}%@i@éﬁ@%ﬁ?% 868n: %Gl kyl of 1-6
carbon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6 carbon atons,

hal oal kyl —of 1-g2ar Peg&t&f RORy 53NHeAb&0d neferddyBloany] B28-acabomappandent |y
selected fromaryl of 6-10 carbon atons, hetefoaryl of 2-9 carbon atons

and 1-4 het er oat and 1sZhetetaatbriis seledied B01@)N, O, $680WE @zl o vhagin one of

PCT/ US02/ 30376 and. 0O, | caal k of 3- rbon a 10 kenyl of
5-8 carbon atom;,%he §@r?°ﬂeaﬁ%@?‘e18 ?‘%(i @%ﬁ?@%(?é@@lm%‘ iDgncgﬂ((lzlglér(&;(lt)érzEﬁa(t gﬂs and
1-2 heteroatons wapl&stad hbictdByMloaRyGhly Be sutibtifitedbwith mesorR g

het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from

N, S(OO0_ 2 and 0, 1ierein said heterocycl oal kyl and, saj rogycl oakenyl
may further be f&Reeds wilesied Sroamplkydoof 4- -CGfbﬁﬁr?é@F%dhﬂ‘éacwo%ﬁf ‘Eﬁ‘f%?-S
carbon atons and _1- epoatons selected fromN, S(=0)0.2 and 0, and/or
wherei n one or rr%%oégs’ggg%hfé églgbon atons in said heterocycl oal kyl or

het erocycl oal kenyl may be oxidized to C(=0, all of which may be
substituted w t hRF 3isokeltted Rdim icgcledkdcofd3or sabop, ateg@s, aphgngoand R2' s

hydrogen, or R21 is selecied from.al kyl .of 1-8 ca t of 2-8
carbon atoms, alPRQARFYClis ﬁez@é’aﬁyiroé ?ng( SebRR ,a%%% F‘&‘Lﬁ%; Pgtgfowg%}&t% h at oms,
cycl oal kenyl  of g SNCR{-DON., 2RI, albofivHTENREY 86 shigsieited withdad &R "pér 3- 6
carbon atons and 1-2 heteroatons selected fromN, S(=0)0.2 and 0, and 5-7
menbered het ero%gl_oal kenyl of 3-6 carbon atons. and 1-§€et roa%oms

sel ected from NRSiseglectod fieen 6;7 membegred Jstespcy 1ofi5s CoRPRARY h 1-3

of R and 1-2 heteroatoms selected from N, O, S(=0)o.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R or

R% and R* combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)y, and O, or a monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of RIO;

R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, , A-RB, A-C(=0)R*, A-C(=0)OR%, A-C(=0)NR**R”, A-NR*'R*,

or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)p.2, and O, all of which may be substituted with 1-3 of RY, or
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R5' is selected fromcycl oal kyl of 3-6 carbon atons, cycloal kenyl of 4-6
carbon atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and
1-3 het ewoasworsi3 al | of which may be substituted with 1-@CofusSRifn37’or R5'
is selected fromb5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and 1-2
het er oat ons sel egi»d_f \ = < qu;fb_;a_

het er ocycl oal kenf}% g? S@-(Q'gee(aé\lgrrogf(()Rg)a?xggrrlggﬂaégc}%ie?g&ﬁ&ag% oat Oné%grglorég%og%s from N,
S(=0)0.2 and 0, vder BRmetsreatoins selkeed fronhd, €ardfed)as, and/oi whs@irdone of

het er ocycl oal kyl _or heterocyc| oal kenyl may he_oxi di,zed to =0),,_Wwherein

sai d het er ocycl odhgygarkgn a@mswmé%r}ﬁ%wéaﬁ@wmw %’Sdkzﬁ&?i%‘ﬁtcgg wi th

1-3 of R10, A-R2 X :@3% T it = 4R25,

S(=0) 2R26, A—C(:gwé}ﬁlyg%@:%ﬁ)%%, or%yk\-g%?@(g NR%ZVI%%KSI, g)(}))g\ﬁg? is sel ected

from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon

at ons, 2. kerf§le coin@u6d ofictkim 28iserwed fibiythg group cRngstorgrdfon at ons, hal oal Kyl

of 1-6 339 WO 03/027113 PCT/ US02/ 30376 carbon atons, al koxy of 1-6 carbon

at ons, hal oal koxy of 1-6 carbon atonms, cy al koxy of 3-6 carbon atons,

A-R23, A(OR22) - R23, NR27R28, A-NR27R28, A- R29, Q R29, Q A- NR24R25,

C(=O R24, C(=0O OR24, C(=0O)NR24R25, A-C(=ORK4, o A-C(=O OR24, and

A-C(=O NR24R25; Qis selected fromO and S(=G0_2; R22 is selected from

hydr ogen, al kW _of 1-6 carbon atons, hal oal ky f 1-6 carbon atons, and

3% dArbon atons; R23 is selecte m hydr oxy, al koxy of 1-6
oxy oR\1- 6 carbon atonsy# cl gatkoxy of 3-6

car bon at ons, 3] sct ed from cycl oal - bon at ons,

cycl oal kenyl cdifbof” at ons, phenyl, n¥cyd'i c’het eroaryl of 2-5

carbon atons and 3 Heteroatons selected fromN =0)0_2, and 0, all of

whi ch may be subuted with 1-3 of R10, or R2 selected from5-7

nmenber ed het erocyckoal kyl of 3-6 carbon atons antkt-2 heteroatons sel ected

fromN, 0, S(=00_2, and 5-7 nmenbered heterocycloal kenyl of 3-6 carbon
atons and 1-2 heteroatons selected from N, ? S(=0)0.2, wherein one or
I

nore of the carpon atonms in said heterocycl\oal kyl or heterocycl oal kenyl
may be oxidito C(=0O, wherein
O O 0O O
jeals jeql
NN N NN

cycl oal kyl of
carbon atons,

—
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sai d heterocycl oal kyl or said heterocycl oal kenyl may be substituted with 1-
3 of R10; with the proviso for A(OR2)-R23 that when R23 is selected from
hydr oxy, walokoxmidf 1-6 carbon atons, hal oal koxy of 1-6 cacharsozssns, and
cycl oal koxy of 3-6 carbon atons, A is not CH R24 and R25 are independently
sel ected from hydrogen, alkyl of 1-6 carbon ator®s, al kenyl of 2-6 carbon
atons, al kynyl of & 6 carbon atons, hal oal kyl _ ofj| 1-6 cagtbon atons, and

A-R23, or R24 and 5 are _jndependently sel &t &d” f fom oal kyl of 3-6
carbon at onsN | ol ke of 3-6 carbon at nd nonocyclic
340 WO 03/ 027113 US 376 heteroaryl of %r bon atons and 1-3
het er oat ons selBct&d fNomN, S(=0)0.2, and 0. of which may be

olfl R10, or R24 and R25 |are ependent |y sel ected from

5-7 nmenbered ycl oal kyl of 3-6 car s and 1-2 het eroat ons
selected fr 8, S(=0)0_2, and 5-7 nmenbered heterocycl oal kenyl of 3-6
carbon atons and 1-2 heteroatons selected fromN, 0, S(=00_2, wherein one
or nore of the carbon atons in said heterocycloal kyd or heterocycl oal kenyl
may be oxidized to (=0, wherein said heterocycloal kyl or said

het er ocycl oal kenyl or and R25

conbi ne, togethg k t he rogen atomto whi ar ttached, to
forma 5-7 nmenbéred_heferqg oal kyl of 3-6 carbnao@ and 1-2

het er oat ons sel ecte rom N>S(=0 0 2, and 0, a ered

het er ocycl oal ken OH 3-B carbon atons and 1-2 |het § ons sel ected from

substituted w

N, S(=0)0.2, and O, a nonocyclic hetero

het er oat ons, ! §i iyone or nore of the ca@ﬂu atons in said

het er ocycl oal’kyl or heterocycl oal kenyl may be oxidized to C(=0, all of
whi ch maybe substituted with 1-3 of Rio; R26 is selected fromal kyl of 1-6
carbon atons, alkelyl of 2-6 carbon atons, alkygyl of 2-6 carbon atons,
hal oal kyl of arbon ataons, A(OR22)-R23, and|A-R23, or R26 is selected
from cycl oal k o@- at ons, cycl oaNke

N
@H
and
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carbon atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and
1-3 heteroatons selected fromN, S(=00_2, and 0, all of which nmay be
substi t utwo oafoe113- 3 of R10, or R26 is selected from 5-7 memhsonsh37e
het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,
0, S(=Q)0_2, and 5- [re et erocycl oal kenyl of 3-6 carbon atons and
1-2 he?%'roat&o(‘r?gl%oélpé(??g%qg%@nal , 0, S(=O) 0 2, wherein one or nmore of the
carbon atons in said heterocycloal kyl or heterocycl oal kenyl may be
oxi dized to C(=0), pkerein 841 WO 03/027113 PCT/ US02/ 30376 said
het er ocycl oal kyl or |sai d hetlerocycl oal kenyl may be substituted with 1- 3 of
R10; R27 is sel ected from hydrogen, sal kyl of 1-6 carbon atons, al kenyl of
2-6 carbon atons - rbon at ons, hal oal kyl of 1-6 carbon
atons, and A- , or ected fromcycl oal kyl of 3-6 carbon atons,
cycl oal kenyl of |3-6 , phenyl, and nonocyclic heteroaryl of 2-5
carbon atons an selected fromN, S(=00_2, and 0, all of
whi ch may b‘FRT R10, or R27 is selected fromb5-7
menber ed heterocycl dal kyl off 3-6 carbon atons and 1-2 heteroatons sel ected
fromN, 0, S(=00_2,|] and 5-*1.rrenbered het er ocycl oal kenyl of 3-6 carbon
atons and 1-2 heter gét ons s ected from N, 0, S(=0 0_2, wherein one or
nore of the carbon atons in said heterocy Loal kyl or heterocycl oal kenyl
may be oxidized to C(=0), wherein said héii rocycl oal kyl or said
het er ocycl oal kenyl may be substituted with 1- 3 of R; R28 is selected from
hydrogen, alyl.i9f 1-6 carbon atons, alkenyl of 2-6 carbon atomns, alkynyl
of 2-6 carbon atons, hal oal kyl of 1-6 carbon atoms, A-R23, C(=0) R24,
C(=0 OR26, C(=0) NR25R30, S(=0)2R26, A-C(=0) R24, A- C(=2)O?24, and
A- C( =0) NR24RZ5 is seledtod fram sdid ofeltdfqaghat: giomsalakkenyb pf 3§ cabpp AHOBfons,
cycl oal kenyl ..of 3- carhon. ato |, nonocyclic heteroaryl of 2-5
car bon ator‘rﬁ”uﬁ'ﬁaﬁif%g CREOR A Soﬁdég{‘g?:{ed fromN, S(=0)0.2, and 0, all of
whi ch may be

RY is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and

1-4 heteroatoms selected from N, S(=0)o.» and O, cycloalkyl of 3-8 carbon atoms,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, S(=0)p.. and O, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)., and O, wherein said heterocycloalkyl and said heterocycloakenyl may
further be fused with phenyl or a 5-6 membered heteroaryl of 2-5 carbon atoms
and 1-3 heteroatoms selected from N, S(=O),., and O, and/or wherein one or more
of the carbon atoms in said heterocycloalkyl or heterocycloalkenyl may be

oxidized to C(=0), all of which may be substituted with 1-3 of R'’;

RY is selected from nitro, nitrile, hydroxy, halogen, acyl of 1-6 carbon
atoms, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of
2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon
atoms, haloalkoxy of 1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms,
aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
heteroatoms selected from N, S(=0)y, and O, NR!R?, C(=O)OR”,
C(=0)NHR!!, NHC(=O)R", NHS(=0),R", S(=0).;R", S(=0),NHR",
cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6 carbon atoms, 5-7
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substituted wth 1-3 of R10, or R28 is selected from5-7 nenbered

het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=0)Owb,03apd1H-7 nenbered heterocycl oal kenyl of 3-6 @arhsn2aBoans and
1-2 heteroatons selected from N, 0, S(=00_2, wherein one or nore of the

carbon atons |n s t A Kk

oxidized to = r&?}ég(glhﬁewg%% (&gygfé/fog'?l?%W%&goﬁgog%hetgﬁ%&%

het er ocycl oaI kyI s@]’ecﬁdlfﬁbﬂ‘ﬂe\t @(eoxglanalOgeun;iIS ~reentteral haeriotydmtkenyt of 1- 3 of
R1; R3 is selected from al kyl of

- b t | k b
atoms, al kynyl o0 233’6’0%4*%?1 agd dn% %et%‘g{al%f’gﬂq(%lg%gd fr%ﬁﬂ ggrgéoﬁ Oétaﬂ?ﬁs&ar o
A(CR22)-R23, an s % hetRicl cﬁoaﬁﬁiﬂ%ﬁ%&ﬁh@t@}&\ﬁﬂb%ﬂw na9Trudh& sar bon

atons, cycl oal ken car , ~and nonocyclic heteroaryl
of 2-5 carbon at d’asedamhpnexﬁrl bea@membmeéhétemad olfﬂdwaxbor&tﬁ@) endl- and 0,

[l of which b bstit t d | ected f
57 menbor o het o BegEAIMHCGR Fog 3% Hoh e Bk Oyt WEREE T oy
sel ected fromN, Iﬁore 6 GathorPRIm? 11? sﬂiﬁnm&rﬁgyclwkﬂr&cﬂ&é@@cﬂ%%ﬂwnypf 3-6

carbon atons and Q§1et eroatons selected from N, 0, S(=00_2, wherein one
or nore of the canazsolo\eaxmrzsdlth(fe(D)d het erocycl oal kyl or heter ocycl oal kenyl
may be oxidized to C(=0), wherein said heterocycloal kyl or said

het erocyc! oal kenyy s B et HBRLILNLPTLo Waltin biont %ilieﬁépofﬁé ck35h Adh.30

conbi ne, toget her witt en atoamto are attac

forma 5-7 Wenberaﬁﬂydwbeacwyﬁb&ahﬂems Deﬂoﬁky?l @fal-bcnarlammns ,arydloalk1 of
het eroatons selected fromN, S(=00 a.5-7 nmenbered

het er ocycl oal keny3 6 sprbgn @tamag, B%Cﬁ%uﬁené(ﬂ%fzﬁfaméf%%%ons sel ected from

N, S(=0)0.2, and O : or a nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het er oat ons, al | W%ngh afP¥d nééiﬁ%ztsbiewea%&ﬁwdl%gén Oilkﬁl)@‘l -POFLERY i s

sel ected from al kyI 6 carbon at ons, al keng -6 carbon atons,
al kynyl of 2-6 caatbws, akaryboef Bl @aickytons, aikypytef %wadioﬁrﬁéom%hml@h

(=0 Re4, A-((= O)(Q%Z é car%on atool)nsNF\:%%%ﬁc'yl Af %Il%Z ca%c?n afdins, and cycloalkenyl of

4-6 carbon atoms;

A is selected from alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atoms,

alkynyl of 2-8 carbon atoms, and haloalkyl of 1-8 carbon atoms;

R’ is selected from hydroxy, alkoxy of 1-6 carbon atoms, cycloalkoxy of 3-
6 carbon atoms, O—A-RH, NR!IR™; or

R’ is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon
atoms and 1-4 heteroatoms selected from N, S(=0)p, and O, cylcoalkyl of
3-8 carbon atoms, cycloalkenyl of 5-8 carbon atoms, all of which may be

substituted with 1-3 of R', or

R’ is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0),., and O and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)., and O, wherein said heterocycloalkyl and said
heterocycloakenyl may further be fused with phenyl or a 5-6 membered
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)-» and O, and/or wherein one or more of the carbon atoms in said
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R29 is selected fromcycl oal kyl of 3-6 carbon atons, cycloal kenyl of 3-6
carbon atons, phenyl, nonocyclic heteroaryl of 2-5 carbon atons and 1-3
het er oat owe 03@tBaCci ed from N, S(=0)0.2, and 0, all of whi cirCrAIB0LE376

substituted with 1-3 of R10, or 343 WD 03/027113 PCT/ US02/ 30376 R29 is

selected from5-7 nenbere eter | -8: € a d 1-2
het er oat ons sel e tgﬂjc\yf’(? O et%%%l%&grﬁg@%.ﬁlﬁg%g@ erbd( U?,”@'her@fﬂ

het er ocycl oal kenyhiddltedodycRall0 br &id AetedgcldalRertyé treaydmt substitstetl edithett f rom
N, 0, S(=00_2, wherei,n one or nore of the carbon atons in said

het er ocycl oal kyl 3o Biet er ocycl oal kenyl may be oxidized to C(=0), wherein
sai d heterocycl oal kyl or said heterocycl oal kenyl nmay be substituted with 1-

3 of R R7" and Fgi iﬁageqeét%}fj%ﬁp e{’dlk'yls(ﬁl ﬁ§t0§ﬁ)oﬁr£8ﬂ1§>’§0%h%ﬁk’l of 53- 6
carbon atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and
1- 3 het er oat ons, cafbon @fomapsi- & membgradehesantiycloalktyd df Hitt darionGaters Rd 1-20r R7'

and R8' are independently selected fraom5-7 nmenber het er gcycl gal kyl of
3-6 carbon at omgeisHRptamd cigdy _%ﬂs&se&é@% oﬁfN?‘n (§:.8) é?e?l?oeaer%/pr
wherein one of 4R G8LRATkeATIONE3-b Rabdh Gtdhel /IIOLY He@Rbdtdins BEYctbE froml di zed
to C(=0), wherein sard heterocycloal kyl may be substitut egl}slzylth 1- 3 of

0 =

R10, A R23, A- NRMRE50)0.Cind@),RUf va(ietOnarbe sutstitatyd\mith ko O 2R26,
A-C(=O R24, A-C(=0)OR24, or A-C(=O NR24R25, or R7' and R8' are

i ndependent | y. | ected fromihydr.o h n Ltril e.: ni : ,
Ial kylo of 1- G‘%gg oﬂroé{fs(?n'éo,r r%laﬁg%tl %51[}10 ?Ql_@gﬁtgf ggnr{ogtogﬁrrlg,ﬂéﬁl E%bfyﬁ%ég ?qé

carbon at omgipieak@al koxy of 1-6 carbon atons, cycloal koxy of 3-6 carbon
atoms, A-R23, A(OR22)-R23, NR27R28, A-NR27R28, A-Q R29, Q R29,
Q A- NR24R25,@} , % =0).R24, C(=0) OR24, C(=0) NR24R25, A-C(=0) R24, A-C(=0 OR24,

"and A- C(= ; »and pharnaceutically acceptable salts thereof. 23.
The conpound of claim 22, wherein R4 is =0; R15 is selected from hydrogen,

al kyl of 1-6 car hon ;atQnsed Gt A9k ¥bn, Aliky3o8 1-6 260N AéASTalkdyT ofrerber ed
het er ocycl oal kyl of 3-6 carbon atons and 1-2
carbon atoms, alkynyl of 2-6 carbon atoms, cylcoalkyl of 3-8 carbon atoms,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocycloalkyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(=0)y, and O, 5-7
membered heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms
selected from N, S(=O), and O, A-R’, C(=O)R', C(=O)NHR®,

S(=0),NHR'3;

R is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon
atoms and 1-4 heteroatoms selected from N, S(=0)-> and O, cylcoalkyl of
3-8 carbon atoms, cycloalkenyl of 4-8 carbon atoms, 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0).2 and O, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)p and O, all of which may be
substituted with 1-3 of R, or

R'® is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
and alkynyl of 2-6 carbon atoms, all of which may be substituted with 1-3

of halogen or alkoxy of 1-6 carbon atoms, or

R'%is A-R%;
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het eroatons selected fromN, S(=0)0.2 and 0, A-R9, C(=O R18, C(=0) NHR18,
and S(=0) 2NHR18; 344 WO 03/027113 PCT/ US02/ 30376 R18 is selected from
phenyl , mepespziiix heteroaryl of 2-5 carbon atonms and 1- BChAiSer/aBrONs
selected fromN, S(=00_2 and 0, cylcoal kyl of 3-6 carbon atons, and 5-7

nmenber ed het er ocygl - = sel ect ed
from N S(20)0.2 5n %#gﬁﬁﬁ%@aﬁiﬁ?ﬁ?%ﬁg%%u’g%kije?%lt%%egﬁlﬁaﬁ-gﬂgﬁlg% RIO,

or R18 is al kyl (ﬁlk}&ty@oﬁammarbcmtamms,anﬂiﬁehg,rmy be substituted with 1-3 of
hal ogen or al koxy of 1-6 carbon atons, or R18 is A-R9; and R16 is selected

f | kyl of 1- b - R16 i | ect ed henyl ,
Tonotacl Lo hot o o 2eReia0 3 A AL L st s, REeEFAEPE Al BLPRETY
fromN, S(=0)0.2 %Q&l% fand § VA& h&atdadmdeledted E&ﬁl}ﬁf‘s&@i}m @nechulkytrefber ed

het er ocycl oal kyl 6 carbon atons and 1-2 eteroatons selected from N,
S(=0)0.2 and 0, &-B cdrbowhiatémsmyydiealkenybaxfi 48t earbant foms3 Sof mramberet R15

e T 1, R A BT PSR el

attached, to for car atons an 3

het er oat ons sel eCSg@g&-{ amd b, al 50)Hedb@bdih&eroycldalkenty] BE Bitetagsbn atoms
het er ocycl oal kyl o -6 carbon atons_and 1-2 heteroatong sel ected Er om N,
S(=0)0.2 and 0, vinsrehetsreateoms selectedhfrpdiN.a3GRR-4 ALS S allwét“élﬂ%c‘%lr &l kyl

may be oxi di zed t =0 al | 20 i ch maybe substituted with 1-3 of RI10;
R19 and R20 are isﬁlggtﬁotgﬁg)&e%@;3s%fl%‘gtogd from hydrogen, al kyl of 1-6 carbon

atons, hal oal kyl of 1-6 carbon atonms and A-R9, or wherein R19 and R20 are
i ndependent | y sel REtad Rt°oconphireaytbgetharnwitly dhe pittogere atmn o vdficlpthy@ae bon

atons and 1-3 heteroatons selected from.N, .S 0 and Q, Lkyl of 3-
6 carbon atons, GAtAC 8rf§8nt% ??‘i?@?’iloégf%flg’@(ﬁ’fl%?%ls@Egbldfﬁﬁ%keg‘?%o %dol- 2
het er oat ons sel ecdhidd Qo MY, s@f:@)of_)z_&ll@@,dor% 5-9084 b Pe PRGeRLyIBIRY1QF 3t he

carbon atons in said heterocycl oal kyl may be oxidized to C(=0O, all_of
whi ch may be subsé cetbordtomst and11-2 heferqians spieptghfom N, S(=0)2 and O, 5-7

membered heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms
selected from N, S(=0)o.» and O, wherein said heterocycloalkyl and said
heterocycloakenyl may further be fused with phenyl or a 5-6 membered
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,
S(=0).2 and O, and/or wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), all of
which may be substituted with 1-3 of R

R¥ is selected from cycloalkyl of 3-6 carbon atoms, heterocycloalkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, S(O)o., and O, both of which may be
substituted with 1-3 of R™®, or

R is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms,

hydrogen, nitro, halogen, NR’R?, A-OR", A-NR"R* and A-R*;

R and R® are independently selected from hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl

of 1-6 carbon atoms, and A-R’, or

R and R® are independently selected from aryl of 6-10 carbon atoms,

heteroaryl of 2-9 carbon atoms and 1-4 heteroatoms selected from N, S(O)o.
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WO 03/ 027113 PCT/ US02/ 30376 R5' is selected fromcycloal kyl of 3-6 carbon
at ons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and 1-3
het er oat owe,03at111df whi ch nmay be substituted with 1-3 of PRIQ]SOZB03RS' i S
selected fromb5-7 rrerrbered het er ocycl oal kyl of 3-6 carbon atons and 1-2

het eroatom: sel ectig 4ram Mo POrON ALy, SOhACIINETRS ByBBeaht he

carbon atoms in’said ] oxi di zed to C(=O), wherein
said heterocycl aalf lmd:mbmyd hetemﬂbvslbalksalt @ch—\ﬁi tatboh- @onk aRA0)-2 AcRRBiomS

A- NR24R25, =0 R24, =0 4 =O)NR24R25,, S 6 - C( O ,
A- C(=0) CR24,C( or ) ﬁeleéfed%%ﬁ)ﬂ%@)o %% ‘%)’ |§|2§ 1@@‘?@6‘%%@%”8&?%@5%58% l§?¢al ogen,
nitrile, nitro, hyOXNem@hkyh ?ﬁetéro?coﬁ@%gl@&ed %Q{TN; St@jo‘Q%th(Y)' whbreln 6

carbon atons, al koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon atons,
cycl oal koxy of 3- ﬁld:hwtbmnydozlhﬂ msm&eteWM@nyAmmmg be fiased iy

Q R29, QA- NR24R2 A e

hydr ogen, al kyl e@%ioﬁa‘? of IQF hﬁreg(ﬁéq?%g?r@lﬁzgg %r%ogagtf@g %{dom3 and
cycl oal kyl of 3- %éﬁéifbﬁ’@ﬂls%%léﬁﬁd RSN, $(=50),8Ghe ®,fandror Rytieix Yne ot koxy of 1-6
carbon atons, hal oal koxy of 1- 6 carbon atons, and cycl oal koxy of 3-6

carbon atons, or ¢XBeicarbgelatarnein S’drdohﬁt%W@y%HRXlIOf@FteBQCWC@&P(S@‘l BIHRE,
phenyl, and m)noc éllﬁé:ﬁﬂg %Qh%ﬁéh"f?ﬁc?%‘ag'b%a&w Ruf?:ﬁ 2adrRiB heteroatom;

sel ected fromN,° substlfuted with 1-3
of R10, or R23 is selected fromb5-7 nenbered het erocycl oal kyl of 3-6
carbon at omsrR¥ wuél&f&lmﬁh@maﬁoami®R?lect ed fromN, 0, S(=0)0.2, and/or
wherein one of the carbon atons in said heterocycloal kyl may be oxi di zed
to C(=0), whereipmn,sajd heterocycloal kyl may be substituted with 1-3 of
R10; R24 and R25 ]gr &S MHHe8¥hEENt Iy sel ected from hydrogen, alkyl of 1-6
carbon atons, hal oal kyl of 1-6 carbon atonms, and A-R23, or R24 and R25 are

i ndependent |y selR@t@glelédt&ﬂfr@mcdlmlokyls dafbodr aﬁoxﬁg,ratmmﬂ@ftz}marbpﬂmyﬂs, and
nonocyclic heteroaryl of 2-5 carbon atons _and 1-3 346 WO 03/?
c ené(i whi ch

PCT/ US02/ 30376 hdkardaf an% carbpr atogs: eyanalinyl ofB=Prerbon atoms, gycie
may be substit Utc?td4—\§/I ctalfbojfl 213(0191@, REQnedWered heterocycloalkyl of 3-6 carbon atoms

and 1-2 heteroatoms selected from N, S(=0)o, and O, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from

N, S(=0)y.2 and O, all of which may be substituted with 1-3 of R';

R” is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 4-6 carbon
atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, all of which may be substituted with 1-3 of R, or

R” is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0). and O and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)o2 and O, wherein one or more of the carbon atoms in said heterocycloalkyl
or heterocycloalkenyl may be oxidized to C(=0), wherein said heterocycloalkyl or
said heterocycloalkenyl may be substituted with 1-3 of R A-R% A-NR¥R?,
C(=0)R*, C(=0)OR*, C(=0)NR¥R%, §(=0),R*’, A-C(=0)R*, A-C(=0)OR*, or
A-C(=O)NR*R?, or

R’ is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon

atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6
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R24 and R25 are independently selected from5-7 nenbered heterocycl oal kyl
of 3-6 carbon atons and 1-2 heteroatons selected fromN, 0, S(=0)0.2,
and/ or wwpeB2uame of the carbon atons in said heterocyclroalusyt/3asey be
oxidized to C(=0O), wherein said heterocycloal kyl my be substituted with

1-3 of R10, R2 d [ | I t
ani ch they &eonotipainallory S B farval SERE I8 0.0 (PR BRI 12 o

car bon at orr%ydamoiy a maf o am%stéﬁtﬂmﬁzFﬁw’ﬁNNRéB R%) ANRTRY, A—Q-/

nmonocycl i c eroalyl of 2-5 carbon,atons ang 1:3 er oat . or

wher ei n one Pgé, Qﬂg{gcﬁl’ﬁoNR Rf orfeEOIRS alChRORT o&iépglg#k% ’rfgﬁﬁgﬁgﬁii di zed
to (=0, al] ~of L oih s ftuted with 1-3 of R10; R26 is selected
from al kyl &C‘ﬁ% carb%ljr;l@ét% ,ﬁﬁgﬁgdl kyl of 1-6 carbon atons, and A-R23,
or R26 is selected fromcycl oal kyl of 3-6 carbon atons, phenyl, and

monocycl i ¢ het er Aisydelaatedrdn CraiS(=)ys and 1- 3 het eroat ons sel ect ed
fromN S(=00_2, and 0, all of which nay be substituted with 1-3 of R10,

or R26 is selected.frogm5- ered heter cl gal k f, 3 oh atons
and 1-2 heter oat&?TB%%@%%?‘E%@%%“O@E&%%? .Cfﬁ’og_n (}%?’h or |?i’%g(r)lée] of
the carbon atonms daponaitsmbehecosyakaalfioys carbyn benexi di zed to C(=0),
wherein said heterocycl oal’kyl nay be substituted with 1-3 of Rl; R27 is

sel ected from hydrggen, alkyl of 1-6 carbon atoms, hal oal kyl  of 1-? car bon
atoms, and A- R23,R'is seectedsiremihydroxy, slkemyi of ko sarhepatesps, ulpalkaxp of Lat ons,

phenyl, and non ' e oP3% AlQe%rand 1-3 heteroat ons
selected from Noé:é%{%g%@g{s’ %nﬁi?y%%oa%ﬁ&g& W?]clrac maybe éubsti tuted with 1-3
of R10, or 347 WD 03/027113 PCT/ US02/ 30376 R27 is selected from5-7
menber ed het er ocyRY dalsklebted ffirdn Gydaalbynofad-Gnearbeamadtoms? chdeadkeat ofig-Gel ect ed

fromN, 0, S(=00_2, and/or wherein one of. .the carhb at i
het er ocycl oal kyl .nb?go%?i Rhep aP‘gn@(@@c, 1¢ }Wﬂeé?aé?'{]og%lsac aﬁbe ea}%g%%‘m%al kyl
may be substit ut ed3WdidtodtomsWeidtkd A8 N Sscehgst & Of am dfywiclyemy bt kyl of
1-6 carbon atoms, haloal kyl of 1-6 carbon atons, A-R23, A (=0 R24,
A- C(=0) OR24, and stb@itatgdNnrtin R3mIR™, or
R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)g, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)2, wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=O), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-

3 of R!:

with the proviso for A(OR*)-R* that when R? is selected from hydroxy,
alkoxy of 1-6 carbon atoms, haloalkoxy of 1-6 carbon atoms, and

cycloalkoxy of 3-6 carbon atoms, A is not CH,

R?** and R are independently selected from hydrogen, alkyl of 1-6 carbon
atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl

of 1-6 carbon atoms, and A-R*, or

R* and R?® are independently selected from cycloalkyl of 3-6 carbon

atoms, cycloalkenyl of 3-6 carbon atoms, phenyl, and monocyclic
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or R28 is selected fromcycl oal kyl of 3-6 carbon atons, phenyl, nonocyclic
het eroaryl of 2-5 carbon atons and 1-3 heteroatons selected fromN,

S(=0) 0. 2,wand/opj11al | of which may be substituted with 1-3Pofi/uRiD30306 R28 i s
selected from5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het er oat ons sel e?‘gfg@%{éll ggla 5 darb%ﬁ %&8&%&??%/ R%te}’é%(ﬁhg QelQé\}ﬁde%fom hpe car bon

atons in said he "kl € oxl zéd rein said

het erocycl oal kyl sreghs, &xﬂo@tan Uﬁ\eﬁich\mabbksﬁbm‘&utaﬂmmm b§R¥ebrect ed from
al kyl of 1-6 car bon atons, hal oal kyI of 1-6 carbon atons, and A-R23, or

R30 is selected fromc cIoIkI of rbona he
nmonocycl i ¢ heter@a?ylanéf &2%5 %’fﬁr b‘BﬁePﬁfl‘éﬁ’F@Yaanl ﬁ E’r gy n?ggﬂeﬁeéit ed
fromN S(=00_ 2 heflh Qmagéyi]opﬁ 6v$afb%g s BRI FUBRtd 668 s¥bdidll ford 10f  R10,

or R30 is sel ecte nmenbered heterocycl oal kyl of 3-6 car bon at ons
and 1-2 heteroat @;BS(%&])@gtaeﬂ $-7amedberdd hSterd)yoloalkeaylddHB-Onprebasi Atoptse of

whor o sai d hot SPRdyEhEAIEAT IS ERBOH G PYReR s b OB of

and R30 conbi ne, tﬁ@g%gﬁraté%& Bn s Mkdrb SREIABA O HicBerdbycidulitngly may eve
attached, to forma 5-7 nenbered heterocycl oal kyl of 3-6_carbon atons and

1-2 heteroat ons sedidizeded thr o), S( wO¥BIR, saild hetespeyselopbiybeyen | said

het er oaryl of 2- arbo 0 of which may be
substituted with -“éo“é’icp%ﬁ%‘fngg‘& e B LR G aa 6 Roo e
selected fromal kyl of 1-6 carbon atons,- hal oal kyl of 1-6 carbon atons,
A-R23, A- C(=0) RR&R* Anf(rE0)oRMine, AogallreOhiRR thie2fitro gerNBRTRRB whichrth& @re s

sel ected from cycl oal kyl of 3-6_carbon atons, eny| nocyglic

het eroaryl of 2- Btigghadefo eHHe %ﬁdn%n@r?égéﬁe@&gg]ﬁﬁﬂé’bpggf‘gﬁég?rbr"ﬁ%‘s
S(=00_2, and 0, f%dl 1nger‘é\%bﬁgmmlept% %tNtﬂkﬁg %"éntl &; 3 °f oRbber&l R29 is

sel ected from 5- eterocyc oal kyl carbon atonms and 1-2
het er oat ons sel edtemiodycbmll{énybof B6c0bon 2toranaidt-2leterestpms sededed fiope car bon

atoms in said hetl\ef éj 6% 2? %L(li( Y) of &tn olrolgcy% 1c%etzeroaryl of9(5' z}rbon atoms and 1-3

heteroatoms, wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), all of
which may be substituted with 1-3 of R';

R? is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, A(ORZZ)-RB,
and A-R*, or

R is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0)p.2, and O, all of which may be
substituted with 1-3 of R, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0).2, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)p.2, wherein one or more of the carbon atoms in said

heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), wherein
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wherein said heterocycl oal kyl may be substituted wth 1-3 of R10; R7' is
sel ected from cycl oal kyl of 3-6 carbon atons, phenyl, and nonocyclic

het er oar yWOmB/0271%3 car bon at ons and 1-3 heteroatons, all offCEiiSo3038y be
substituted with 1-3 of R10, or R7' is selected from5-7 nenbered

het er ocycl oal kyl %Ei]d ﬁétgro%gélggloYﬁ(%r%gﬁclg%%#c?oalﬁ%ﬁglﬁﬁﬁ?iog ggbsﬁﬁitﬁﬂvﬁﬂ jtrom N,

S(=0 0_2, and/or erern one atons”1n “said heterocycl oal kyl
may be oxi dized t®ofRM), wherein said heterocycloal kyl 2425 nmay be
substituted with 1-3 of R1I0O, AAR23 , A-NRR, C(=-OR24, C(=0) 0R24,

C(=0) NR24R25, or =0) 2R26, or, R7" is | e d f.rom hydraogen gen,
nitrile, nitro, dTﬁ)@ﬁg%E?ﬁk@?m&y ’ff’gén’caéﬁﬁo‘?f{'gt%ﬁ}éo,n ﬁg%ﬁaf?lgfﬂﬂ 6’? aﬂ186
carbon atoms, al kQHoPhtohisSalkFhANT 28 SiFBon HBLRZhHENKYIOS 1-& cBrb6AR BRI, at OIS,
cycl oal koxy of 3-6 carbon atons, A R23, NR27R28, A- N¥Q27R28, A-Q R29,

Q R29, QA- NR24R251dE(&2€))CR24, C(=0) NR24R25, A-C(=O RN, and A- C(=0 NR24R25;
R8'" is selected fromcycl oal kyl of 3-6 carbon atons, phenyl, and nonocyclic

LT 2 S e S ER ol Ol

substituted with T-3

het erocycl oal Kyl @frbén Btoga! PRéhylt DAEnddEydichetdroist 0AR Snears@l &omedndr om N,
S(=0 0_2 and 0, and/or- wherein_one of the carbon atons i

_ ajd
het er ocycl oal kyl Hayh¢erogtems sedertedotrepdt SCilerennf Saidl © SWE‘CbG‘%PW?llS
PCT/ US02/ 30376 h . l; k y..be substituted with 1-3 of R10, A-R23,
A-NR24AR25, C(=0) Rg&ﬁﬁ& = 4‘,5“&3’5’6) NR24R25, or S(=0)2 R26, . or R8' is
sel ected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6
carbon atoms, haRdalsksglectl ftorf ammmbeatdoheteropystodkyINFLIHRO@DoA- FRRFR28,

A-QR29, S(=00_2-R29, .5(=0.0 2-A- 5, =Q NRRAR25 . A C( = 4, and
A C(=0 NR24R25 2@&%1’8{?%)&%8 SElEe %%ﬂl%%\nfg&ﬁ G, & dhomheR o
al kyl of 1-8 car bp&elO&Balke@f A=FurbdH atBinsiafd 362 BeteRAtdnisO]doted Tydm
nonocyclic heteroaryl of 2-5°carbon atons and 1-3 heteroatons sel ected

fromN, S(=0)0.2 NadOD,S(EPdpavkseinoenes o6 weFp@E Hieofigbon) gtoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), wherein

said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of RY;

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, alkenyl of 2-6
carbon atoms, alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms,
A-R%, C(=O)R¥, C(=0)OR%, C(=0)NRZR¥, S(=0),R*, A-C(=O)R**, A-
C(=0)OR?*, and A-C(=0)NR*'R?, or

R? is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, phenyl, monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=O)., and O, all of which may be
substituted with 1-3 of R™®, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)p2, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)y,, wherein one or more of the carbon atoms in said

heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), wherein
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of which may be substituted with 1-3 of R10; A is selected from al kyl of
1-6 carbon atons, and hal oal kyl of 1-8 carbon atons; RO is selected from
hydr oxy, wbkaxgy7ie3 1-6 carbon atons, cycloal koxy of 3- 6 eEeThsa2/ai306rs,

O A-Rl4, NR 'R12; or RO is selected from phenyl, nonocyclic heteroaryl of

e o1 e AEIERLSEL R s st

cyl coal kyl of 3- on € substituted with 1-3
of R10 25. The cawpriigd of claim?24, wherein R' is phenyl, which may be
substituted with 1-3 of R 26. A nethod of treating or preventing a

o Type 2) i e sestbror sl o U8 st Ak A b BT (VP
aut oi mune di abetsgii%;g@ﬂg%tz-é LARE atohﬁpﬁélbﬁﬁ?d%ﬂ'ﬁg%rﬁo@ A5R0CRORCPED,

i mpai red fasting Se (I FG, gestational diabetes, and netabolic
syndrome X, conpramsli&d® 3dmi nistering to a manmal an effective anount of a
conpound of claim1 or 22. 27. The nethod of claim26, wherein said disease

or condition is diabhete ype 1 ar .. Type,: 50 0 }
PCT) Usobl 30376 b TereenEt B SyShaiVBEa®) ¢t ailiRed LA of 3-6
condition is Typecaghdh aBRkEphend and GRnoEfdliethetro@lhoM?-36earfonrdtéras and
conprising adm nistering a PPAR-agoni st, an insuljin sgnsi tizer, a

sul fonyl urea, an }-RsheterpatemerssteaigBdian N BEe-1-catdl Qe 8L loWrAR Ma Bher i ng

conpound, an a-gl i | hhi kigtlor _or insulin in conmbination with said
conpound of clai méh%gtgﬂrl&?gﬁt%gg #e ‘et hod of claim 29, wherein said
PPAR- agoni st is selected fromrosiglitazone and pioglitazone. 31. The

net hod of cl ai m 2R istselected fmh §-5 ulefbrydduaterotycleadkd orfett6 foadhen atoms

gl i bencl am de, gli iride, chlorpropamd nd, . ghi pi zi de. - 32, The. nmethod
of claim 29, mher@}drr:?gzaﬁjatef%mﬁ el %%‘f%iogbg\&ué’ &é‘@@rzeé‘f@? f r%%nl&f%-‘ 1,

G P, PAC/ VPAC 1 eCRAtBby AR 55 3-3ekfiidhi dlomfah@ld hitel@atofghictiediftien
repaglinide, glibenclamde, glinepiride, chlorpropan de, and glipizide. 33.
The nethod of cl aNm®@9 S(ERkreiwhesdn dong- gF vBeksi @hsBei srboR tamy dns@idct ed

from heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=O), wherein

said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of R™, or

R* and R*° combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)p», and O, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)o.2, and O, or a monocyclic heteroaryl of 2-5 carbon atoms and 1-3

heteroatoms, all of which may be substituted with 1-3 of RY; and

R?% is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms,
alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, A-R®, A-
C(=0)R%, A-C(=0)OR*, A-C(=0)NR*'R*, A-NR*’R*, or

R? is selected from cycloalkyl of 3-6 carbon atoms, cycloalkenyl of 3-6
carbon atoms, phenyl, monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0)y,, and O, all of which may be
substituted with 1-3 of R', or
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acarbose, mglitol and voglibose. 34. The nmethod of claim?29, wherein said
hepati c gl ucose output |owering conpound is netformn. 35. The nethod of
cl ai m 26, wbwsiobAn3 conpri si ng adm ni steri ng an HMVG CoA r edircrase2/363nhi bi t or,
nicotinic acid, a bile acid sequestrant, a fibric acid derivative,

ant i hyper tensi ve goug ey ARt 7 eI i Bo6RIPLP3IS Gllol biBrai d

conpound of claim1l or alm wherei n sal
anti-obesity drugand Is2lleoiredohs gaeated Fr@n Idg@)l S(t———D)(az,Cﬁd15-ﬁnmagﬂ>medt and
a lipase inhibito

of diabetes sel ec%@@ggoygﬁ?lnkg%ﬂ@gécﬁt?qréea“ p£§ %ﬂmﬁ@?ﬁ@dg%ﬁecauses

pheochronocyt oma, \ang, dg('-l@))o;f,nm;aﬂ ghé& g@m CHTRIe %aﬂaenaasqhglﬁlt%alang to a

manmal an effectivé ahount oun claiml or 22. 35
03/ 027113 PCT/ USOBéteaRyeloalBgl on&atmomwaﬂfenymwbs |omgilzdddo ﬁﬁ@i),twharclga of

Co o mammel an-of sAREE RS o TR RBAMI o Brmsso g Wil 71"

met hod of claim 38,fwierein said insulin secretagogue is selected from G.P-
1, G P, PACIVPAC receptor agonists, secretin, nateglinide, neglitinide,

repagl inide, glibenclamde, glinepiride, chlorpr opam de, and_ glipi zide. 40.
A phar nnceutRcaﬁnd:&rp@?ﬁ indsnendeniby selertsd fiomosnsdenieyl Rl 3100 CHPOR GBI m 1 or

22 and a phsﬂé@ieaﬂh'Iﬁ&{oc\j/cl?ccl?e?e%ﬁpf & £87chitSh-atotRfand 1-3 heteroatoms, all of

which may be substituted with 1-3 of R', or

R” and R?* are independently selected from 5-7 membered heterocycloalkyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(=0)y.;, and/or wherein one
of the carbon atoms in said heterocycloalkyl may be oxidized to C(=O), wherein
said heterocycloalkyl may be substituted with 1-3 of R A-R®, A-NR¥R?,
C(=0)R*, C(=0)OR*, C(=0)NR*R?, $(=0),R*, A-C(=0)R*, A-C(=0)OR*, or
A-C(=0)NR*R?, or

R” and RY are independently selected from hydrogen, halogen, nitrile, nitro,
hydroxy, alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6
carbon atoms, haloalkoxy of 1-6 carbon atbms, cycloalkoxy of 3-6 carbon atoms,
A-R®, A(ORP)R®, NRTR®, A-NRYR®, A-Q-R®, Q-R¥, Q-A-NRR%,
C(=O0)R*, C(=0)OR*, C(=O)NR*R*, A-C(=0)R*, A-C(=0)OR*, 'and A-
C(=0)NR*R%;

and pharmaceutically acceptable salts thereof.
23. The compound of claim 22, wherein
R* is =0;

R is selected from hydrogen, alkyl of 1-6 carbon atoms, cylcoalkyl of 3-8
carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0), and O, A-R’, C(=O)R18,
C(=O)NHR'®, and S(=0),NHR'%;
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R is selected from phenyl, monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0),., and O, cylcoalkyl of 3-6 carbon
atoms, and 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=O), and O, all of which may be
substituted with 1-3 of R, or

R'® is alkyl of 1-6 carbon atoms, which may be substituted with 1-3 of

halogen or alkoxy of 1-6 carbon atoms, or
R*is A-R% and

R is selected from alkyl of 1-6 carbon atoms and A-R®, or

{

R is selected from phenyl, monocyclic heteroaryl of 2-5 carbon até)ms and
1-3 heteroatoms selected from N, S(=0) and O, cycloalkyl of 3-8 carbon
atoms, and 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0),, and O, all of which may be
substituted with 1-3 of R', or

R' and R'® combine, together with the nitrogen atom to which they are
attached, to form a monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=O)y> and O, or a 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)p» and O, wherein one of the carbon atoms in said heterocycloalkyl

may be oxidized to C(=0), all of which may be substituted with 1-3 of R'?;

R" and R® are independently selected from hydrogen, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms and A-R°, or wherein R'® and R are
independently selected from phenyl, monocyclic heteroaryl of 2-5 carbon
atoms and 1-3 heteroatoms selected from N, S(O)y., and O, cycloalkyl of 3-
6 carbon atoms, 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-
2 heteroatoms selected from N, S(O)y and O, wherein one or more of the
carbon atoms in said heterocycloalkyl may be oxidized to C(=0), all of

which may be substituted with 1-3 of R'%; and
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R is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of R, or

R” is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0); and O, and/or wherein one of the carbon
atoms in said heterocycloalkyl may be oxidized to C(=0), wherein said
heterocycloalkyl may be substituted with 1-3 of R'°, A-R%, A-NR¥R%, C(=0)R*,
C(=0)OR*, C(=0)NR*R%, S(=0)R%, A-C(=O)R*, A-C(=0)OR*, or A-
C(=0)NR*R?, or

R’ is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of
1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms, A-R*, NR?’R%, A-NR?R?%,
A-Q-R”, Q-R”, Q-A-NR*R%, C(=0)R*, and A-C(=0)R?*;

R* is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and cycloalkyl of 3-6 carbon atoms;

R? is selected from hydroxy, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-

6 carbon atoms, and cycloalkoxy of 3-6 carbon atoms, or

R® is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected
from N, S(=0)q.,, and O, all of which may be substituted with 1-3 of RIO, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)y.;, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),

wherein said heterocycloalkyl may be substituted with 1-3 of R'?;

R** and R® are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, and A-R%, or

R* and R® are independently selected from cycloalkyl of 3-6 carbon

atoms, phenyl, and monocyclic heteroaryl of 2-5 carbon atoms and 1-3
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heteroatoms selected from N, S(=0).,, and O, all of which may be
substituted with 1-3 of R, or

R* and R® are independently selected from 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
O, S(=0)y2, and/or wherein one of the carbon atoms in said
heterocycloalkyl may be oxidized to C(=0), wherein said heterocycloalkyl
may be substituted with 1-3 of R, or

R** and R® combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0),.,, or a monocyclic heteroaryl
of 2-5 carbon atoms and 1-3 heteroatoms, and/or wherein one of the carbon
atoms in said heterocycloalkyl may be oxidized to C(=0), all of which may
be substituted with 1-3 of R'%;

R?® is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon

atoms, and A-R%, or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)y.2, and O, all of which may be substituted with 1-3 of RY, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)y.;, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of RY;

R? is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6

carbon atoms, and A-R%, or

R? is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)p., and O, all of which may be substituted with 1-3 of R*’, or
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R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0),.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R'°;

R* is selected from hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6
carbon atoms, A-R*, A-C(=0)R*, A-C(=0)OR%*, and A-C(=O)NR*'R?,

or

R* is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)o-2, and O, all of which may be substituted with 1-3 of R'’, or

R* is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)y.2, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R'%;

R is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon

atoms, and A-R%, or

R® is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monocyclic heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected

from N, S(=0)y., and O, all of which may be substituted with 1-3 of Rw, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0),.;, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R'’, or

R* and R* combine, together with the nitrogen atom to which they are
attached, to form a 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0)¢,, and O, or a monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of RIO;
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R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A-R®, A-C(=0)R¥, A-C(=0)OR*, A-C(=O)NR*R”, A-NR¥R%,

or

R% is selected from cycloalkyl of 3-6 carbon atoms, phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N,

S(=0)y.2, and O, all of which may be substituted with 1-3 of R'?, or

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)o, and/or wherein one of
the carbon atoms in said heterocycloalkyl may be oxidized to C(=O),
wherein said heterocycloalkyl may be substituted with 1-3 of R'Y;

R” is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and monocyeclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of R'’, or

R” is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)o.2, and/or wherein one of the carbon atoms in
said heterocycloalkyl may be oxidized to C(=0O), wherein said heterocycloalkyl
may be substituted with 1-3 of R'’, A-R”, A-NR¥R%, C(=O0)R¥, C(=0)OR*,
C(=O)NR*R?, or S(=0),R*, , or

R” is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of
1-6 carbon atoms, cycloalkoxy of 3-6 carbon atoms, A-RZ, NRYR®, A-NR?R®,
A-Q-R®, Q-R”, Q-A-NR¥R?, C(=0)R*, C(=O)NR¥R?, A-C(=O)R*, and A-
C(=O)NR*R%; '

RY is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms, all of which may be

substituted with 1-3 of R'Y, or

R® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=O), and O, and/or wherein one of the carbon

atoms in said heterocycloalkyl may be oxidized to C(=0), wherein said
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heterocycloalkyl may be substituted with 1-3 of R!9 A-R®, A-NR*R*, C(==O)R24,
C(=0)OR*, C(=0)NR*R%, or S(=0),R*, , or

RY is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms, A-RZ, NR¥R%, A-NR?R®, A—Q-Rzg,
S(=0)2-R?, S(=0)2-A-NR¥R®, C(=O0)NR*R¥, A-C(=0)OR*, and A-
C(=0)NR*R>.

The compound of claim 23, wherein RY is selected from alkyl of 1-8 carbon atoms,

and A-R’, or

RY is selected from phenyl, monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=0),.» and O, cycloalkyl of 3-6 carbon atoms, all
of which may be substituted with 1-3 of R'?;

A is selected from alkyl of 1-6 carbon atoms, and haloalkyl of 1-8 carbon

atoms;

R’ is selected from hydroxy, alkoxy of 1-6 carbon atoms, cycloalkoxy of 3-
6 carbon atoms, O-A-R"*, NRUR™; or

R’ is selected from phenyl, monocyclic heteroaryl of 2-5 carbon atoms and
1-3 heteroatoms selected from N, S(=0)o., and O, cylcoalkyl of 3-6 carbon
atoms, all of which may be substituted with 1-3 of R,

The compound of claim 24, wherein RY is phenyl, which may be substituted with
1-3 of R™°.

A method of treating or preventing a disease or condition selected from the group
consisting of diabetes (Type 1 or Type 2), maturity-onset diabetes of the young
(MODY), latentyautoimmune diabetes adult (LADA), impaired glucose tolerance
(IGT), impaired fasting glucose (IFG), gestational diabetes, and metabolic
syndrome X, comprising administering to a mammal an effective amount of a

compound of claim 1 or 22.

The method of claim 26, wherein said disease or condition is diabetes (Type 1 or
Type 2).
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The method of claim 27, wherein said disease or condition is Type 2 diabetes.

The method of claim 26, further comprising administering a PPAR-agonist, an
insulin sensitizer, a sulfonylurea, an insulin secretagogue, a hepatic glucose output
lowering compound, an a-glucosidase inhibitor or insulin in combination with said

compound of claim 1 or 22.

The method of claim 29, wherein said PPAR-agonist is selected from rosiglitazone

and pioglitazone.

The method of claim 29, wherein said sulfonylurea is selected from glibenclamide,

glimepiride, chlorpropamide, and glipizide.

The method of claim 29, wherein said insulin secretagogue is selected from GLP-
1, GIP, PAC/VPAC receptor agonists, secretin, nateglinide, meglitinide,

repaglinide, glibenclamide, glimepiride, chlorpropamide, and glipizide.

The method of claim 29, wherein said o-glucosidase inhibitor is selected from

acarbose, miglitol and voglibose.

The method of claim 29, wherein said hepatic glucose output lowering compbund

is metformin.

The method of claim 26, further comprising administering an HMG-CoA reductase
inhibitor, nicotinic acid, a bile acid sequestrant, a fibric acid derivative,
antihypertensive drug, or an anti-obesity drug in combination with said compound

of claim 1 or 22.

The method of claim 35, wherein said anti-obesity drug is selected from a (-3

agonist, a CB-1 antagonist, and a lipase inhibitor.

A method of treating or preventing secondary causes of diabetes selected from
glucocorticoid excess, growth hormone excess, pheochromocytoma, and drug-
induced diabetes, comprising administering to a mammal an effective amount of a

compound of claim 1 or 22.
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A method of increasing the sensitivity of pancreatic beta cells to an insulin
secretagogue, comprising administering to a mammal an effective amount of a

compound of claim 1 or 22.

The method of claim 38, wherein said insulin secretagogue is selected from GLP-
1, GIP, PAC/VPAC receptor agonists, secretin, nateglinide, meglitinide,

repaglinide, glibenclamide, glimepiride, chlorpropamide, and glipizide.

A pharmaceutical composition, comprising a compound according to claim 1 or 22

and a pharmaceutically acceptable catrier.
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