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ANTI DI ABETI CS FI ELD OF THE | NVENTI ON 5 The present invention relates to

1, 8- naphtwyra3deTie2 deri vat i ves, pharnmaceuti cal conpositi oOPETAN0L/30176 NQ
them and their use for treating diabetes and related disorders in a

subj ect. DESCRI PTI ON OF THE RELATED ART Di abetes is characterized by

i npai red gl ucose netabolismmanifesting itself 10 anong ot her things by an
el evat ed bl ood glucose level in the diabetic patient. Underlying defects

| ead to a classificati yri*SHTHRIBE e SER MBS Yo AP B HEFEPS® type 1
di abetes, or insulin depenggiitp @E%ﬁﬁﬁvﬁﬁﬂb@s (1 DDV, arises when
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patients | ack insulin-producing et a-cel in their pancreatic gl ands.
Type 2 di abetes, or non-insulin dependent diabetes nellitus (N DDV,
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enhanceSWKst.ti ssue sensitivity of the patients towards insulin. The drugs

presently used to treat type 2 diabetes include al pha-gl ucosi dase
inhibitors, 20 insulin_sensitiz i E:ig cretagogues, and netformn.
Over tine al nost one-haPESQBI?§%§5§F&ﬁ§§ i T@ﬁ%f@% s lose their response
to these agents. Insulin treatnment is instituted after diet, exercise, and

oral medi cathppsefay ectatict@Bed t By FRBEHRL Blutosd Mhdt@bolRhO dshnitestmes Bselflhe
drawbacks of insulin treatnent are the need for drug injection, the
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el evat el AAIBIATA Sours W RELIR WL dbairdd ¥Ra Q31 Goddivh JETiERShIEH 76

secondary re rates; and preservatron o slet cell function.
st r a8 egipstlim abdivrl op t he new therapy disclosed herein is based on the
cyclic adenosi ne nonophosphate (cAMP) signaling nechanismand its effects
on insulin secretion.

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,

20  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.

25 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

insulin secretion only in the presence of elevated blood glucose; low primary and

1



Met abol i sm of gl ucose pronotes the closure of ATP-dependent K+ channels, 5
whi ch | eads to cell depol arization and subsequent openi ng of Ca++ channel s.
This in twor3/oeAsults in the exocytosis of insulin granul @ST/USAMVRITGE a

maj or regul ator of glucose- stinulated insulin secretion. However, it has
little sdeomdayy fzﬁlﬁles:ﬂasaspamd pslesdrifatiosle;flis%ti e}l functivhe Thabgetege toodevetopahe | ow

gl ucose concentrations (Wi nhau A, et Di abetes 47: 1426-1435
(1998) )newrﬁéef@%yf @éf 1gsegd heémps Rsdchai rfhencssoge rAdpResineanephosaiite (A Mﬁ)
nmedi at egg@{ lﬁgcﬁgrggrﬁ ani;@[s léff@&§8n‘ﬁ1sﬁﬁﬁ B Endogenous secr et agogues |ike

pituitary ad ny ate cyclase activating peptl de (PACAP), VIP, and G.P-1 use
the cAMP systemto regulate insulin secretion in a glucose- dependent

fashi on (Kongf, , Illg':ﬁtg t _Q

phosphodi ester ag(eﬂé% ué}%asreep nov\‘fw\S ﬁ% égsqrén%?égefggq% elﬁ%gl?rﬁegu}léﬁon of the
CAVB  1%hwhdtadnto M@@oﬂmzatimhmhsubsécmnﬂ aieningodf Cdvcdmanele pEis @nturh nsul i n
secretion from pancreatic.beta cells. Three different PACAP receptor types

(RL, RECSURIIRANC FEpratomised! Meule Sryudes MRS aamajop; regplator ppfsglngesst |
Revi e""sstﬁﬁlﬂat%@ghsaﬁﬁ) sécFERR) Howkher, itey [lﬁtféqgc bﬁect@Sﬁ Er%ﬂhﬁ e inith

medi ated by the GIP bi nding protéin Gs. mul at'1 on mtracel?ular
CAMP i natisemae odot llavegluensasehentratiensdaldidreus annetls ngj!ﬂfb? dé6-4435

i ncreas [ n onot i t he.exocyt 0s cont ai. ni ng
oot oo L ibhrs RTANED TR B SRR ol BRSNS o
pepto deklhﬁb%tApﬁﬁwﬁ rst isolated fromhog upper snmall intestine (Said and
Mutt, Science 169: 1217-1218, 1970; U.S. Patent No. 3,879,371). This
peptl de belongs to a famly of structurally related, snmall 25 pol ypeptides

that incl udesndagbesigr §chbtag$)%§éé3tlik@ ?ﬁuherys QR ARt ydlie Q&ﬁbaﬁhé’%ﬁﬁﬂ'e The

bi ol ogi cal effects of VIP are nedia by the activation of nenbrane-bound
r ecept dP AR VIRs ant ELBrlevsn il 64MB sysiemi tot regokld insglincysvpRtion ghad i ng

system t nal |y 0

howevergﬂ%tfiEjg epdt r elt&lifé)il }glcrm Xﬁungggl b%’e&tck‘e igsba%\{\% z?éecle%g oer é Sagggﬁ()ﬁéf%? and
PACAP- %osﬂlddﬁsféﬁ‘ds@s? (BDEsPaIY kisdiid 30 bé6invelvtd In ithe redidaird of tigmcAMP
intestinal L-cell after a nmeal and functions as an incretin hornone (i.

it Pot eHbieRt es gl ucose-induced insulin release fromthe pancreatic beta
cell). It is a 37-amno acid peptide that is differentially expressed by
t he gl ucagon ene, dependin on tissue type. The clinical data that
support t he HaGAPI & & P@‘ieflbégnb‘ﬁ) ater (0 glpepsedanmdent, dnsyiling sgonetion) fonhay e

been coldhechedvih tcE!lsG—ﬂlrJ:c HFEHR PHEAPreddhidr Lyded (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

20  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

25  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.



poorly controlled type 2 diabetics normalized their fasting bl ood glucose
l evels (Gutniak, M, et al., New Eng. J. Md. 326:1316-1322, (1992)) and
wi th | ong@po o3ndus: ons i nproved the beta cell function toPchasez2sfl7eaor nal
subjects (Rachman, J. et al., D abetes 45: 1524- 1530, (1996)). A recent
report has ghewnid hatasGi Rrokn itAriAKSSal Tecabiftiit ¥ méal (Bdchinksorisoasiénr espond
to glucose in subjects with inpaired glucose tol eranceﬁq%lgﬁe M, .et al.,
Di abet egretih7horiid58 (12,685 poladigley glygope-grduegeinaulas Feleass RnCIeig
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| NVENTPRR OPthl {18 8mt /T BRmg s Heéigldggfﬁrp#toltsj%@e?e% a&&%@ﬁﬁdca ﬂ_lgo oSi tions,
and ”Eg&%d%ecgéndinlg% itneud Rpesart dlical demtthatgugpab icebermfidial effeatod

di sordérs’ npounds of the invention include conpaoupds of faormil.a (1) RS
R 8 Redidig TRAMNINNeIsIia f-b3lls myeenmcoliyatatryith It LgBBISSws 76 ClfidriBi n Ry | s
selected from al

kyl of. 1-8 carbon at . f ol ; ,
al kyny POty QQIQTOH(%FXPS@ é‘@ﬁ%ﬁs ng%aliz_eag,ﬁe%rﬂséﬁ%i(}og gggclog?: ;17 %Rgr@gﬁlﬁa@; of
6-10 cgfbon, AP ENRSL RILRBY6:1916-232, ¢EodrPant witis lauger infusionsdtmpraxetons
selected’from N, S(=O0_2 and 0, cycloal kyl of 3-8 car on ALOIS, oy
cycl oalkheshata celt funcBor tr those efmm;alﬁume%ﬁ%@hganhéteéﬂ CM&F #*3-6
car bon d,1-2 heteroato e fe = ,toand 5-7
renber da:0apuplc poiesanteanyr nat i BF REFGER-LHaRNes BTl e o
seligct ed @1 Muccit 70 dbictd QiARthpliredwiacasenolsance (Rsree deyed daDighetesnd sai d
het erocygl oal kenyl ma fJurther be fused w th phenyl qr a 5-? rre%o red
het er odr7y125(%1265\"(1@%8“)%04’;11&1“1”&3@3&&@0%@Wf’é’f”éraff‘a&@ﬁtghveé%egﬂs&? fheo Oﬁi, S(=0
0-2 an .andfor V\{n rein one or nore of the carbon atons in said

BoftEPLiR s

het er o et erocycl oal kenyl may be oxidized to C(=0, all of
whi ch may be substituted with 1-3 of Rio;

SUMMARY OF THE INVENTION

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

include compounds of formula (I)

@
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15 R10 is selected fromnitro, nitrile, hydroxy, halogen, acyl of 1-6
carbon atons, al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,

al kynyl oWo23@2mar bon atons, hal oal kyl of 1-6 carbon at o®ET/tsokanys 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, heteroaryl of 2-9 carbon atonms and 1-4
het eroatons selected fromN, S(=0)0.2 and 0, NR'R12, C(=0 OR11, C(=0 NHR11,
20 NHC(=0O) R13, NHS(=0) 2R13, S(=0)0_2R13, S(=0 2NHR11, cycl oal kyl of 3-6
car bonwaereirs, cycl oal kenyl of 3-6 carbon atons, 5-7 nenbered

het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,

T e

het er ogygh 0kl ardi R82bid het er ocycl oakenyl may further be fused 25 with
phenyl or a 5-6 nenbered heteroaryl of 2-5 carbon atons and 1-3 heteroatons

selected fromN, S(=0)o 2 and 0, and/or wherein ar. f e, car bon
at ofrs Rg is a¢lactedh &oey yol of éayﬂ@arrb%rll 20 Sa Ihs@gp@pé aqf%ﬁyclarbr?a y£t§m8 anfi €4

e oxidized to

4.0 AR BEY B0 TS . e oo L

car bon n atons, al kynyl of 2-6 carbon atons,
hal oal ksydlogikentd 6f da8 bmhomtatmms, 56 chevatiekgd heserogydoatiayl i -8t GHROD AREYS
cycl oal ke

nyl of 4-6 carbon ons; R d-R12 arq ind ndent cted
from hyad oé@n,heéqr‘kai‘i’m%fs Qcégatcag%?}n Nt §?r_sof§azl kerrﬁa/l 6!56‘%& §ef6; %lg?]%%lﬁgatorrs,
g' gy“y @Pocgaﬁa&@ﬁﬁ% Bt QiFbon N8 laky 11-Dhetbrdatondy fxdevtat fom N, S¢edoal kyl  of
-6 carbon

tons, "and cycl oal kenyl of 4-6 car bgqq atgms; s sel ec'&ed from
al kyl ahd D,8whaeiboridahaterecydoatiedlyandofaic heferogy Hemkenyd may @Fﬁi‘%@? f5eds g
carbon atong, and hal oal kyl aqf, 1- r bon  atR%s | sidS Bk edi@datbimem
hydrox?@hbg@ﬁW§°6@"ﬁ6mf%¥ggﬁ]é %ﬁ%&eégc gg% oxy of - 3-6 carbon 10 atons,
O A- R14¢1cNBL HRA2N, S=0%9.2ia8d €8 lagdioe svhbreimone g mofe @-thOcarhem aiomstin seid

het eroaryl of 2-9 carbon ato and 1-4 heterqat gng, sel ect f \

S(=0) O.Mtmebﬁlkd&PtbﬁPWYClB?qﬁ?{l}é mat Bo HXIE-EZSHE‘? Co(%@é’l %LPﬁé*ﬁlg‘ih %“?%I-éls car bon
atons, _all. of .whigh lobe substituted with 1-3 of R10, or RO is selected
from5° t%u%%%%qh%e?@otycl oal kyl of 3-6 carbon atons and 1-2 15

heteroatons selected fromN, $S(=0)0.2 and 0 and 5-7 marrbered1
hetier o®/8 isomldemdyftonnhitd, Bitrilsahirbnx nthekagenfgyloil-6 gabap Hte kybpklfed from

N S(=0)0 2 2nde QucfelS) B 336 ad) 2k b oARthrs@idloalkyl of 1-6
het er oé‘}?ﬂ%oﬁé‘m%/lalkr?\ég qﬁ-gﬁgrr%oggt%fﬁég‘g&%%@%hgﬁ{}’f’ or a'b-6 Nenbered
het er oalyonOfiords, RllEAK AN -6 caen ansns] haloakiory ofil nearbel atotsdcyaleptkayy
S(=0)0. 2 414
of 3-6 carbon atoms, aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-
11
heteroatoms selected from N, S(=0)> and O, NR!'R' C(=O)OR”, C(=O)NHR",
20 NHC(=O0)R", NHS(=0),R", S(=0)2R", S(=0),NHR", cycloalkyl of 3-6 carbon atoms,
cycloalkenyl of 3-6 carbon atoms, 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)o-2
and O, wherein said heterocycloalkyl and said heterocycloakenyl may further be fused
25  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);



and 0, and/or wherein one or nore of the carbon atons in said

het erocycl oal kyl or 20 heterocycl oal kenyl nay be oxidized to C(=0), wherein
sai d het ewoapobnat kyl or said heterocycl oal kenyl maybe swlogtisousmEds wit h
1-3 of RRo; R14 is selected fromcylcoal kyl of 3-8 carbon atons,

cycl o?}glggsgﬁecgeﬁ fofﬁ 31 ?121’16 LBBR atodis! alkERyTRERETcABSesto6y CAloalykyf 2-6f  3- 6

carbo roatons selected fromN, $S(=0)0.2 and 0, and 5-7
menber ggh e hiBeC Kaloallyk @iyl -606arBerb atramsy cayckoebirh ofnd61cabom atties eidat oms
selected fromN, S(=0)0.2 and 0, all of which may be substituted with 1-3
of Rigyclogkeny of dr@eargen #PBH NR1I5R16, S(0)02R17, and ORL7; 5 WD 03/027112
PCT/ US02/ 30176 R15 is selected from hydrogen, al kyl of 1-6 carbon atons,

al kenyh 11 D @l vy hydbeed: BlkghohDi6 cattemmatorny labkeayky| of
3-8 caﬂr{bg‘fﬁldg oan%?ﬁ@g?%gggﬁlﬁ of 4- 8y cagr bon at

ns, .5- nber ed
hetsr oefy 2l0ahrsyt addms- Skyayl bafh 24t @arbowaormsszhﬂ%@gyloaf c}ﬁ% ngﬂogc?tglﬁ?s’ from N,

S(=0)0.2_ and_0,_5-7 nenbered heter | .6 carbon atons and 1-2
5 het ef¥siadid 0§%16é3€{@&r$%?nai§€ ¢ %%ag%&gggﬁ%g%ﬂoﬁ%%gés’q O R18, C(=0) NHRIS,
S(=0) 2NHR18; R18 is selected fromaryl of 6-10 carbon atons, heteroaryl of
2-9 CaAtle Qelad Qo licl-of 1-fiedrbow atoonpalkedydof 88 ¢arben noms( alpyw! of rfd 0,

cyl coal kyl of 3-8 carbon atons, . cycl oal kenyl of 4-8 carbon atons, 5-7
menber eatborestems,mpd balgaliyl obt-8FAPRHPEH at ons 10 and 1-2 het er oat ons
selected fromN, S(=00_2 and 0, and 5-7 nenbered heterocycl oal kenyl of

3-6 capbon eLRLRAIPNEG SattRat A6mb oyolddlkda(y=6f B-62carberd 0, al |
of whi lﬁgglggtggsfﬁqglgthﬁlutx d w?ﬁ 1-3 of R10, or R18 is selected from al kyl
of 1d- 6avatspom-R'GAR 'RI’kenyl of 2-6 carbon atons, and al kynyl of 2-6
carbon atons, all of which may be substituted with 1-3 of hal ogen or al koxy

of 1°6.515 Garbon at o 9l FSuLe ofonRDi ofSEbeGHRR bRmaal kyd of 1-8
car b0nRﬂtl%ﬁ%l,ect%ﬁo%Qﬁbﬁggpf%]éﬁ%aﬁ%rgﬁégﬁg%%&gphynyI of 2-8 carbon atons,
and A- R9erdafon3l Qeliestes efiegt od) Sem),ar yid 0d, &ykoalkat byn 3at cehonhetoskear y|  of
2-9 carbon atoms and 1-4 20 heteroatons sel ected fr. ,r20FEQ.0_2 and 0,
eycl oakkgoalbimybots Sarion dpml oreprngaiasysir s B LN G s a7
menber ed heterocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons sel ected
from NRgngQQIngd gy &7 a0 mBertd "RARBERToalkyl of 3-6 carbon atoms and 1-2
15  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(=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

20 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 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(=0)2 and O, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2
25 heteroatoms selected from N, S(=O)o-2 and O, all of which may be substituted with 1-3 of

10,
R™;

R? s selected from NRPR', S$(0)pR"7, and OR";



het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
S(=00_2 and 0, all of which maybe substituted wth 1-3 of R10, or 25 R15
and R16 cwpole7112t oget her with the nitrogen atomto whi chPChaS0ABE 76
attached, to forma heteroaryl of 2-9 carbon atons and 1-4 heteroat ons

sel ect gds fr QB @gmq,)yqr(?geﬁmgkﬁ ofor-6acartfon fatomsbak eyl koétZeﬁ eerpoh caiadnks)/l of 3-6
carbon atons and 1-2 heteroat ons sel ected from N, % Olhogf‘ég %{g

menber aﬂtyhﬁtqfrbémﬂboalak%m/ICYI@f)a&}’]GOfC%BbTéWO&t%S seloglksnylpfidst § 8]?713

sel ected fr lseRPEdsai d 30
het er o8{PE}S ggﬁﬁ@gﬁg)}’?ﬁﬁ% Oa@%{l% dd afbo adt(ﬁlﬁbﬁﬁ&li%?ﬂeg&géﬂgﬁﬁéng nber ed

het er O%foyﬂ NOK(=0R., 28d \OE) N3 miktdetd E@Eﬁotﬂﬁﬂ&dlmxw 6f 3eacibon atoorssandnld? 1- 3

het er oat ons sel ected fromN, S 65&50 2 a d 0 & §e|(2(e§) fig m)re of
t hes cahbieratamasrsselestedaifepiheer oafhd| O 589 oal 311% y b
oxidizggF ig 150, all of which may be substltuted with 1-3 of R10; R'? is
sel ect (P I’kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons, and

al kynyl 5 of 2-8 carbon atons, hal oal kyI of 1-8 carbon atons, A-R9, or R7
i s sel @t adsdéctsd foml argf 0B6-10 aaarnoaionms dmt@ronefl of 8% %fb@i apmy adr bfn at ons

?Q?bénigw““ syl Ry | NofSa0p e dPbon Soielol OF Ei BRI o 78

het er 0% gk%x'of%f 8%aﬁ>oﬁaa&&9§1 At GAFmMb @B héteﬁ)cpabakynbmss s&bc&nhﬁemsf rom N,
S( O)O , 5-7 menbered 10 heterocycl oal kenyl of - n atomns

andol- Zuﬂietléz oh¢tastosel ectestbdf rferm NN, S(S(:‘C@lb-zz andp@.0,angd| |>- %E‘F‘F may be
substi ted e n at ons,
ot or odieroatloslia T o Grism gy 48,°F SRR Sk fgfé’?“eﬁp oo

S(=0) 0_2aanduQf whidtcaay by bubsfitiedBwitial Bt Fdt,ems,  het er ocycl oal kyl of 3-6

carbon at ons and 1-2 heteroatons sel ected from N, S(O)O , and 15 O,
cycl oal kenyl of 4-8 carbon ato and h aI bon
at onms eﬁi:llg 1&“@“@%@@?(@9@@@ L@ re&, P%dtof“}s §%‘%)€ aﬁ(iigl ; i ch may

be subs oY ﬁ&m&dwkwmaﬁﬁa@ma@t kikbxpbf 1-66 car bon
at ons, tfl enyfJ H\%ttogls%ia%g?%’glﬁﬁél?%yns SaI Iiynyl of 2-6 carbon atons, hal oal kyl

of 1- 6®&rdmaltoms,©rrs, hydrogen, nitro, hal ogen, NR19R20, A-OR19, 20

A- NR19R20, and A-R20; R19 and R20 are independently sel ected from hydrogen,
al kyl lgé%g ar bon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6
car bon hal oal kyl of 1-6 carbon atons, and A- R9, or

16 i5 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

RS is selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
20  heteroatoms selected from N, S(=0) 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(=O0). 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

25 R and R'S 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)y, 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, 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

30  heterocycloakenyl may further be fused with phenyl or a 5-6 membered heteroaryl of 2-5

6



R19 and R20 are independently selected fromaryl of 6-10 carbon atons,
heteroaryl of 2-9 25 carbon atons and 1-4 heteroatons selected fromN,
S(O 0_2 awo 03/02my? coal kyl of 3-8 carbon atons, cycl oal kemrglr/ush2/36186 car bon
atons, 5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het er 84 Boand 9= 7andE(Dr;im1d&d wherein one or
hetero(%%f/ittg:)c{}?cs)a?rﬁéeﬁ[‘fqt Fgfheg&(%atégg? géolér?tat o?n; an% (1)%22 h t ons ,sel e F%ﬂ fromN,
()(BS‘/‘@ Kk

S( O 0_@orst th@carbtbteatem ig aiid Hetareeystopbiybar ReFrOSHHC ?IH’ By ehe enyl
may further be fuse n 6. menbered heteroaryl of 2-5
car bontodt G, %ilr&fvihlgl EFS&E%WE‘@@’F@& 7 WD 03/ 027112 PCT/ US02/ 30176
fromN, S(=0)0.2 and 0, and/or wherein one or nore of the carbon atons in

said petger aeat&l adhkakylost 1h@to@fumyatxblﬁ@|amenyu ofi:$ ddooxitoing.eadtadooyo) , al |
of which may be substituted with 1-3 of RIQ;, R4 is selected from=0 =S,

ancs OR212-8 carbRR atoiss, haldalkyeat, 1- %Faﬂ&lla‘io@ssér%ef”éd from al kyl of 1-8 carbon
at ons, al kenyl of 2 8 carbon atons, al kynyl of 2-8 carbon atons,

cycl oal, ky! gﬁ%ﬁ%@ B&rhf%t @Tga%,sx %'tcgﬁ’é KeRYdarflf of2-8 Gddaostoat ans 1-6- 7

menber &d 1 carbon atons and 1-2 heteroatons sel ected
from Mete@gﬁmsosae@ew fBQmaNd S(—D)mnbmde@, hestlenadey colo Bk eidono A8 car bon

t d 1-2 10 _het er pat | ect S f whi ch
I e e R S e T S R i

from o oprerdbadn® saeaen HoRITEN, Cyeio)aL kany| O9f and- 8-7canbobered ors,
aryl &car on atons, and heteroar rbo

heter Ohét@fmyclazﬂkenyﬂ ofi3i-¢ Iqanbay dhems a@c@dh@t@r@am%s ec’?(gff"’lﬁl Sgr&% R5 and
R6 are indep mber ed het erocycl oal kyl of 3-6
car bonan%pe)ﬁlg gW {ﬁ{l}ay& b%dcf‘teflrs 5{ d fromN, S(=0)0.2 and 0 and 5-7
menbered heterocycl oal kenyl of 3-6 carbon atons and 1-2 het eroatoms

sel ect @d if ;08B B0 8nyD-of 6- tha@on\attemslhntemyi ¢fe2€r@<1§19<ln gamgyanddnty sai d
het er ocycl oakeny further

d d
het er oAplgroadms Ssleéf&ébgﬁnlat%n@(aﬁ?&ljziea%d h(gt ])Cg)?ﬁﬁ% %fg%s%l %aét?on”% oiheN
>(=0) 0y Seeceaal B t ) d
hfat ez 0 ete?oncgflgal}& gt%i%?%lg%gggtz H&&E;%fén%m di zed&jtnon S(@ ii m\ixllgglr ein
sal?}sl fln}étfgél@g}keﬂﬂalf Wyd cabors@tbmhshaddretergeictrallieanl of i FaronSfig 44 k2d with
1 o i
S(=0) zﬂ;g‘@roapgr@ s%@ﬁo&%&%@)e%ﬂg bR%ﬂ oﬂ%&%%jé&?@%@%&ﬁa of

RIO,

R3 is selected from alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
. 19
carbon atoms, haloalkyl of 1-6 carbon atoms, hydrogen, nitro, halogen, NRYR*, A-OR",

20  A-NRPR¥, 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

RY and R® are independently selected from aryl of 6-10 carbon atoms, heteroaryl of 2-9
95 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-, and
O, wherein said heterocycloalkyl and said heterocycloakenyl may further be fused with

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

7



25 R5 and R6 are independently selected from hydrogen, hal ogen, nitrile,
nitro, hydroxy, alkyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons,
al kynyl oWo23@2mar bon atons, hal oal kyl of 1-8 carbon at o®ET/tsbkanys of 1-8
carbon atons, hal oal koxy of 1-8 carbon atons, cycloal koxy of 3-8 carbon

at ons, FaRRR8, g A%%ﬁd 8 3an W62 3WRéfbin %n%'%7ﬁ388 ofi-the %ﬂgonQatoRfégm sa1d
QAN é( , (=0 OR24, C(=0) NR24R25, A—Cﬁs Cé
30 andhétefa(cyﬂwﬂaﬁm&te@cmao@mtmﬁomdl@sbm §6196 al f@’hé‘%'i 1maY by f rom 0

and ( S bected from hydrogen, alkyl of 1-8 carbon atons,
haloal§§%88§aﬁggg&éﬁ atoms, and cycloal kyl of 3-8 carbon atons; R23 is

sel ected from hydroxy, al koxy of 1-8 carbon atons, hal oal koxy of 1-8 carbon

5 at onR* j@sbctadchaablonxg, #fd GR8; carbon atoms, or R23 is selected from

cycl oal kyl of 3-8 car bon’ at ons, cycl oal kenyl of 4-8 carbon atons, aryl of
6-10 carbon atons, and heteroaryl of 2-9 carbon atons and 1-4 heteroatons
sel &ct &d fSrhYd’fqgenaSE 0)0-2, and 0, all of which may be substituted with 1-3
of R10, or R23 is sel ected from 5-7 menbered het er ocycl oal kyl of 3-6 carbon

at oms Eﬁld sketected froltfd Qﬁ{logr'éarﬁgﬁ Q&hﬁdalf(éﬂlrbm Doartlir&d s, Zlkyaytos2-8

menber éd eterocyc eny of 3- carbon atons and 1-2 heteroatons
sel ect edrbbncatorh, @plo‘é(k-yd))o@ 328 qmimmeﬁttﬂms,aﬁxﬁlodﬂéftné’} 6 yict sarbey | ateme 3di d

e o kM TR SLCE PSS ) PO R0 B RS 0

er oatons selecte

S(=0) O-R=0ofndarf, 02RAA8-7 VYﬁ@ﬂthr@d Q[wer@éycmﬂ&nsblf of 36 cartbanatamsrmdi h2sai d
het erocycloal kyl or 15 heterocycl oal ken

nmay. be OX|d|zed t.0 ) .» Wherein
saill héeterentyn$ seddisd from Na$GFO da:e@l@r@c%lgP% hich 793y b Bfémgng‘%'ﬁigt‘gd with
1-3 of R40; with the proviso for A(OR22)-R23 that mhen R23 is selected from
hydr oxy, ’al koxy of 1-8 carbon atons, hal oal koxy of 1-8 carbon atons, and
cycloalkoxy of 3-8 carbon atons, Ais not CH 20 R24 and R25 are
i ndeperRfentlRf aseindeicaderttyose dutedrfome nyclaalmoféfs ¢arbore atopsneystasiienyafic eny |

of 2-6 carbon atons n, at ons \ car bon
at oms, b §atRon RPFIS, W?Qggqﬁn@%@@%n %bé%a(% i;@scefdé%lt%o %%%@4

cycl Oalﬂ%éroaﬁz)m’s)’ “afl o?%ﬂ?&ﬂmﬂ&Qﬁubsﬁﬁﬁé(p@itK@fBYdel@foﬁ 6 carbon atons, aryl of
6-10 carbon atons, and heteroaryl of 2-9 carbon atoms and 1- 25 4

25}:)1;{ ??é ? g;l quﬁe;rg (il;deegerfu{e(r)lgly Iglelegz(ed Oo(f)n % 7 r%ggbgred %eterc?gycilc\)’g kyY| Fg % caebon
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 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

20 selected from N, S(=0)o., and O, and/or wherein one or more of the ce}rbon 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”, S(=0),R*®, A-C(=O)R™, A-C(=0)OR*,
or A—C(=O)NR24R25 , Or

25 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,
oycloalkoxy of 3-8 carbon atoms, A-R?, A(OR™)-R%, NRR, A-NR"R”, A-QR¥, Q-
R, Q-A-NRYR%, C(=0)R*, C(=0)OR*, C(=0)NR*R?, A-C(=O)R™, A-C(=0)OR™,

30  and A-C(=0)NR*R”;



of R10, or R24 and R25 are independently selected from5-7 nenbered
het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=0)owb,03mem15-7 menbered 9 WO 03/027112 PCT/ US02/ 30PT6/US02/30176
het er ocycl oal kenyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,

0, S(=@){sliectediHLOMNEB[<DY L er ocycl oal kyl and said heterocycl oakenyl rmay
further 1be fused with phenyl or a 5-6 nenbered heteroaryl of 2-5 carbon

atoms and 1-3 heteroatons selected fromN, §( :%) Zlogf 0] and/tor wher ei n
one or RibiseselsictedHeors dydiosemadng of d-& garhom ajegise 8&9’ | Caron atoms,

het er ocy¢l oal yl b idized to C(=O, wherein said heterocycl oal kyl
or sai ﬁx‘ﬁgﬁ? @acolfgé aé%‘?ﬂﬁﬁll&g’ be substituted with 1-3 of R10, or R24 and
R25 conbi ne, together with the nitrogen atomto which they are attached, to
form aR?51d seeEbE Rt hethexec yikbopldfyl-8 afrt®neatoms bbaloalkexs 0&d8 ragbon

het eroatons selected fromN, . S(=0)0.2, and 0, a 5-7 nenbered

het &r o@lpens ank eypealgrxy i g-¢ caBIh28Sn¥ and 1-2 10 heteroatoms sel ected from
N, S(=0)0.2, and 0, or a heteroaryl of 2-9 carbon atons and 1-4

het er ogpoe ' L RA1RE 0808 Yaibea koths, aelosikitlyl et 48 aastohosakmey | may
furthegzb?s?%@%ﬁgm&t%%d%eﬂxl or a 5-6 rrenbgjryed he?}ér%ﬁgw ﬁf 2-5 carbon
atons and df 8-lfetbonntoms, and| heterearyt 0b AN caonpytoms Y, befARPOMSwher ei n

one or re.of the bon [ i I I 10

et or ocqereaieat Siopang E an oLy ity BrhBERRE AR KB oTCG ar 1
substituted with 1-3 of Rl; R26 is selected fromal kyl of 1-6 carbon atons,
al kenyIR2fis 2sefecedlr Bom 3t mhemisdrid meteradycabkyl adr boncabonsatothalasdl kvl of 1-6
carbon atons, A(OR22)-R23, and A-R23, or 6 IS | ect ed, fr0 oal kyl of
3- 80cahstsrogewpscleeiod figa) Neﬂ;ls((:)@ﬁé Gn‘géfﬁzﬁ’r‘?mé’ﬁfag}e erg?%ﬂoagl?eﬁgf%%‘ %gr bon

at ons, h | 1 of OfL] hIMErARANT -8, At afierein? Gakkel ect ed
from N,C%%%goﬁ)o%s?aagﬁdlg }%Fel%%?"&smi&éh maybe subst | ﬁfg&%mh 1-3 of R10, or
R26 i s Imarestcalifyl am Said heterbeschukhmlenay furthss bryfrsedf wih @hesfl f8r# atons and

1-2 heterpat sel ec from 0,  S(= - -

het er od?%‘PB%rF‘Eg%ﬁ 0g O%E% ¢ E‘?rb%{dﬂmﬁtagﬁsl'g%\lgre%aﬁ)%%gieger%%itn%%qi’yeg ®d from
N, 0, SLAODO aRd/oVRElcRlif ohdi & mbes ef aky chibah kyrdmarinl sail Hethetprlodidl oakeny!
may further be fused with phenyl or a 5-6 25 ,manbc?red hetl%rﬁ(%yl o'fd 2-5
carlson tetaeeycinatkeny nist leg oaidized ©eCETORIVRsEM 114 SEIE9YPARYLET ¥ %nd/ or

wher ei gvgqr}ggﬁoeaﬂ%%%%ykg&bgw%ggﬁ@_rgsofiﬁiosai d heterocycl oal kyl or

het ero e 0X to C(=0O°, wherein said heterocycl oal kyl
or said heterocycl oal ken%/I may be sub%gi tuted with 1-3 of R10;
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;

20 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-

R23, 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-

25 4 heteroatoms selected from N, S(=0)o.2, and O, all of which may be substituted with 1-3

10
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)2, and 5-7 membered



R27 is selected from hydrogen, alkyl of 1-6 carbon atons, al kenyl of 2-6
carbon atons, 30 al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon
atonms, amdoA3@2Aj2or 10 WO 03/027112 PCT/ US02/ 30176 R27 ipsTasbmaiied from
cycl oal kyl of 3-6 carbon atons, cycloal kenyl of 3-6 carbon atonms, aryl of

6- 10 CRLBOR,ALARE: 1 8slehationoasyd anf 1-2 h8teedtdmssetotatsromnt Q,-(=0xter oat ons
selectec} fromN g—OO , and 0, all of whjch stltu ed.wth 1-3
of RlOWheJreerzﬁldH@t@e%@lﬂaél@’lfqi’dn‘ﬁ%d HetrspRysloakenyh s YOE%P f Wil g™ ¢ ar bon

el %Yt oF g és S PI%[B} e quro Iﬁ)é apbed cérﬁgrg‘awllns a- 3@1)6%r3at01ﬁ§‘ delectéd menber ed

het er oB carpon atons eteroatons selected from
N, 0, §omOND. =OMrensd rosmdzlor h&?kﬁiirocoylelm’.ramlopd oéirtbe mb@nh@tpmsm@ys;ald)akenw

mayfurther ‘be fused with phen or a 5-6 r rq

car bonhetemenclazliiyll 03 h@?@ﬁﬁé@%ﬁ%ﬂyé emay ke ?’i’ng‘ﬁ?‘ﬁl ’“’s@og)@ 8‘1%‘?%8 6%1gand/ or
wher ei ane t Bajrkyl or 10

het er oBEEIOSYS R%E&O‘% <2 He?ocfﬁgﬁ 9185@&& %b?@thfédhﬁﬂ?f-@%f(ﬂ y

wherein said heterocycloalkyl
or said heterocycloalkenyl maybe substituted with 1-3 of Rio ; R28 is
sel ect @d* f1dR?’ kysibdgetogethbkyith tie nitrégenatdroto whishgheyatr eHgehegstofomn g a1 pon

& 20 R4 metpbio brist ey B Al PRy Soyare | AR PR A R an
A- , 5 OF beredeh&@sloegclddlieanyt | D8l kayrborfat@nsd andrbdn at ons,
cycloagﬁﬁ?ﬂz’ ﬁBB%Gag%ﬂ;%%mat&orrs aregb Ol?dﬂg 10 ¢ &??on atons, heteroaryl of

2- 90 c athberoatimsmselaiad fnoml\hél(%@hat a0 s@ adeatesaary} plofry Qarbep-Aiyes yad idy o) all
of whi be subst.i t ut I Hef @80 5- 7
menber g’ﬁteﬁ(é%{%?%c qr%gls.@fﬁ% §9%1$a1ﬁ lb%%dqu?%%%feg%@ldagerﬁgéﬁ %Ie{:ﬁg? oAt oIS

sel ect ggscfinAm phendt orSa( 5:@)Remberad Hetbrodryeifider ebdreitems eyd Ilfﬁalllﬂt@m?ﬂoméf 3-6
carbon atons and 1-2 heteroato selected fromN, 8 %rb-%%a 20 lﬁkg%del n said
het er osyletted fiop Naﬁ(f@a{z GmIHQ[ apg/ey e rRA OtRgrer A AR e PHSY It n

phenyl r ab ROyt Aef adehlmdy b

het er ogie{eﬁ%cygroslkgfglgﬁ %8&%%% Iﬂéy ot gﬁlgﬁlgg a%/ 8? wherein oneyore nor e of

t hgscarspbdtitated wathi 1,3 eﬁRH) het er ocycl oaI kyl or 25 heterocycl oal kenyl nmay be
oxi dized to ( 0) wherein said heterocycl oal kyl or said

Al kyl ot e Skshe, CArRERpIaR SgRbrd @l uo Rl £ 5 1O

car bon atons, al kynyl
car bon c%}%ﬁﬁatoxﬂ%%hlkyi ofof-6 Labof afdaes) AFOBRMS-RABR22R7RES, and A-R23, or 11

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

20  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)., wherein said
heterocycloalkyl and said heterocycloakenyl may further be fused with phenyl or a 5-6

25 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(=O), 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,

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

10



WO 03/ 027112 PCT/ US02/ 30176 R30 is selected fromcycl oal kyl of 3-6 carbon
atons, cycl oal kenyl of 3-6 carbon atonms, aryl of 6-10 carbon atons, and
het er oar yWwomB/027192 car bon atons and 1-4 heteroatons sel ecPea/dsonsail
S(=0o0_2, and 0, all of which may be substituted with 1-3 of R10, or R30 is

sel ectpd Eraaetéa M&?@?&baﬁ hett S60yInOgbiy) cs@loaﬁee&ybaf Bncaharetomsd 1-2 5
heteroatom; sel ect ed romKI S(=0 o_2, and

het er omyk bf)@l—](éngtﬂbonfat@ms, amhh’bféwaﬁtlcﬂﬁz -Qnepraon aﬁE‘EseF‘%‘gtl Aﬂ!?e@g?aé%?ed from
N, 0, S(= 1d I i Brgecycl oakenyl
may fuf eﬁ 11{1\%288 ' %ﬁear%{;& or a}{%g@@s{rir%%hgragg%ﬁéﬁe?ﬁ%r yl of 2-5

carbon atons and 1-3 heteroatom; selected fromN, S(=0)o_2 and 0, and/or
wher ei p2ope sQéctb® eo@f 57hgeadefdnhatonpcloalkdadt 3h@tc@rh§>@y_ﬂ0m§| wd 1ot 10

het | oal k I b idized t | kyl
or Séfﬁeytgméém%m@?%w@ﬁythﬁb R R B e P
R0 conblne.. LageLier i hhlfgal ieges 8bAMY 0 QAN eFORhelaren asidched, 1o

form a® ered eterocyc oal kyl of 3-6 carbon atons and 1- 25
het er opétamByEelkdt adl faidmetrocydoaiansl mayafnnh@ beaﬁae ¢ withnphepggor a 5-6

het er ocycl oal kenyl rbon ato ted from
N S(=oFDb zredmr@aryf)?fs 3 Sietior iyt o 155 afiph sHEkel MRANDSEDRS

het er OQ:%(P?? anﬁ/bci Feﬁé’m 6he TRYmHE c$fuﬁ>1%t ¢a'frwnedto\Mst h1 §a2i® heferddyoloalRyD or s

sel ect e rom al k of 1-6 carbon atons, al kenyl n ato

ar.b
al kyny hetelfoc?elﬁalke@d bmay dteovidizedite (), Freneits s Iélr{a%?ﬁma?t’ paLky qurR%
A- C( =Q) R24, A— 10A- NR27R28, or 20 R29 is sel ected
f rg( m cPEFESY ot })lénaé’% aﬁﬁgg%te?WﬂB%f,

cyc oal kenyl of 3-6 carbon atons,
aryl of 6-10 carbon atons, heteroaryl of 2-9 carbon atons and 1-4
het er 0@t2b{§Bse§&tdaCﬁ@1ﬁ h}fd&@&ll\lalkgi( &0)-6. @rbandoms, alkenydfofwhd @Wbﬁﬁmns
substituted with 1-3 of R10, or I%ﬂgls Zlel ectgd farltg S-AR! men?g_r
het er oelkyhplalokyP- %fca@‘)@ @05 nhakg gh d f;léteroa’t Om;R?‘ée ct ed from N,
0, S(= ra&Nd ped ey -o | aftC 0 cardbor-at ons
and 1- g‘)(hef%r oat oCr:r’s gﬁ?\gigfed fstr;?r??ii\l 0, S?L%ﬁﬁ 2, V\,h(elﬁrcgl n said

het@r ogy(eOeR ¥R,and sai d heterocycl oakenyl may further be fused with
phenyl or a 5-6 nenbered heteroaryl of 2-5 carbon atonms and 1-3

het er oat,ps sel ected fr N = RAMNT WheEahiboangods, nore of
t he ca%b2 ‘Eﬂtf’s‘f%fﬂmsg gorg:klgleor%%gc% Pkﬁf}gdr tggc})cgcl oal kgn may be
oxi di zegh1tyF ¢ -SAbomtaedres, mefemailylhﬁ’tZaQ @a;}crolncmmw land 1 -4 hetgroatpps Se ected

Eg[r? [chcfgyr@yc l &ilﬁgf(r)]% lz, aql%yO ba?l c?fuvs?}iglll ﬁf%r %e s%stuglted Wltﬁf ZB 1t0R10 1(% WO 03/027112

R® is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
20  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)p2, 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
25  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(OR?*)-R*, and A-R*, or

11



R7 is selected fromcycl oal kyl of 3-8 carbon atons, cycloal kenyl of 4-8
carbon atons, aryl of 6-10 carbon atons, and heteroaryl of 2-9 carbon
at ons andw®-0d/0bater oat ons, all of which may be substitut @eTSOR3@IE of
R10, or R7 is selected fromb5-7 nenbered heterocycl oal kyl of 3-6 carbon

at oms @t leecied fRGh &lyORBIYE of glse@ér@al hifoan) blycl&{lk&)yD o2 3ah darbompthnts, 7
menber ed ]heterocycl oal’kenyl of 3- carbon atons and 1- cllf‘)ji[ %oatom;

sel ect eql fof ol O\, caﬁ(crnO)t@H@, andl heterwnér%ﬁ A-9 garhon 1fiqres 3y PANG sai d
net er ogyel onkeryt ) {Ur NEY DB (0GB S, Dprber od

het eroé eteroatons selected from N,
S(=0 0_ 2 and 0, and/or wherein one or nore of the carbon atons in said
het er oyt ipakleyied Ofrorh0 57e ntsntheyed hatbﬂoemlbalkyly ob3-oxéadhaedtoms @iddr2 wherein

d het | oal kyl d o 7 het "
Sﬁlbétl befemaians slecie 8831&3' ;&(wép 596 S nyﬁrg'_e\f‘ e@%a%mg ﬁ?z N
24 (= %EE& %m(g) %i h?@ehﬁt ) s@fem@lzﬁom '%I C(GO)SB:(;))O% G{ldifRsaidor A-

5, is se

C(=ON ected from hydrogen, nitrile, nitro, hydroxy,
al kyl qafsteﬂoo@clealkpbmcasmmetmdyelnykeuyf maysfugther befitsed vaﬂbnhen%pkyrﬁyﬁ of 2-8

b t hal | kyl - b | k t
el ool EepeEid oigoR) BbA gD, Aaye ik froi oS ielleq SN BEROR. 2 00
A( CRZZ) C? 76%&61116‘05‘8%?33&6 6¥ BeRZRborala%s 1IQSAdNR2@S¥R%510a(E(yi=®)rR24

(=0 O3 A Q=0 Fed, A C(=0 ORed, and A- X E; 5 and
phao nadmmtoo&albh&emyicmpydiﬂ exidiged go t%@ofwheml paich Betgrosye 9?1 It ﬂfatsa

d
175" i RERpYAR ARy MBI A RRER 5T - 1, - napht hyr i i n- 414 - one,

d | rret h )1125 2nd REtdaybade, Pepethir (vt ied digcbgdn- qiomeo adiichythpy aregittaghst ioyformian- 4( 1H) -

di et hysl -1 meprberadyhetaroaisioaiiol Pt gratondians 9nd 1-3 hstereatons st B one,
1,5-di VE%L%' aﬁa(geﬁhglﬁ%éﬁ@erea fibteRicPabaIRERN | of 3.63cadphtdiymns dind- H21

H) one

( nEltshyI}&mam()ms"se(ldeterbﬁhml NJ S(FOhex and Qyor) a Beteroprsd of 28 Grehnm aigps #ihl-4( 1H) - one

i et h@etezoa(t‘ﬁﬁf iyl ofiigh may ke SV 1ot TRyl ) - 1. 8- napht hyri di n-4( 1H) -
one, or 1-(3- chlorophenyl)-2-(4-norpholinyl)-1, 8 -napht hyridin-4(1
H) - one. R7AROIeRfedaEdiR GlkyDbS 1-B@aibox atvins) alkienyllof @e6 carborpatomdsallognyl of m a (|)

wherein Rl is selected fromal kyl of 1- B, 240f
car bon cattemsatomskhplpplkyk 05 1g6 cabpp FHOEE ot a%‘daka@g{ 8(11(3% 27112
PCT/ USO&/_W&R% A-NR¥R, or

20 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., 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
25 carbon atoms and 1-2 heteroatoms selected from N, O, S(=O)2, Wwherein 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

30 heterocycloalkenyl may be substituted with 1-3 of RIO;
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Rl 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, cycl oal kyl of
3-8 carbowoaBorH12 cycl oal kenyl of 4-8 carbon atons, 5-7 wemhsSoBnan176

het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,

S( =0) G 30deids siBRhyRIoAlgPIR SRR S lecmai;ﬂ@ﬁms cirbGr Bomarwiwh at ons
an

eteroatons "sel eCted from N, S(=0) ‘? \A{]ee%jglns d
het er oafy6-16 adatbph amuS,smddhﬁ@péer(b@fca %&?Ib@ﬁﬂtmﬁﬁﬁn drt hererentoms By O wi ¢
phenyl or a 5- d. tyl, of 2-5 carbon atonms and 1-3 heteroatons
sel ect‘@@cb%hqs‘q%&%f& fgel 893 »3hd/ or wherein one or nore of the carbon
atons in said heterocycloal kyl or heterocycl oal kenyl may be oxidi zed to
(=0 , jl lig afeleptriicRomB¥-Denendkredi istdroayichelid tdf 3-63 caborlgomr1OdG 4-%el ect ed

f
16" Cantironomoesich RNy S0)ps abarhs - MrenbeciteE R eRpi b a8 oYl ©f
at ors, h@ g&‘q' o4 12 et gétBﬂfa Qs ﬁ%I{(WVSfJOg@z Gn@a0h ovheatia exid

hal oal % car on a cycl oal koxy car bon at ons, ryl of
6- 10 cmtagay@@anaﬁ,anh&faﬂ hetepkydbalengl may foithcathsniisethwith pheng! et Sr®at onms

ﬁﬁc? th%gajbgfm N@%}éﬂﬂf@ g S?’%g?%toé’?l\lg é("’ l%%ﬁ%i%%%de& H;ﬁl é%f )%'2 6 carbon

atons, ., £ Yfla?ﬁ/bdfexgﬂér eifll ot @r GO QT ﬁ%%ﬁoom%t@m@&ﬁbﬁﬁ@dlemmthI oal kyl of
3-6 carrbon a 1-2 heteroatons selected fromN, 0, and

S
5- 7o mehé&esoegclodikenyt anasc beam@md tofC(E308, whelsBh S@éoh?éefaﬁw(‘%a%)ﬁyq h&t éarl at ons

sel ect d fro 2 1) 2hater I K¥R%and said
het er o ?ﬁelloﬁéi&]%%‘?nyﬁr%ﬁ)qu? g tue% il}lsl\ggfggmkt I’\%Qﬁin?ﬁzorggﬂg plawrrenbered

het er 0@551 Yo, (2}(;0)@@2{) ﬂ)mmé‘*m?ﬁq I(=B) 1Rt eh (=R, felée@EWR ¥r omPN,
S(=0)0 and 0 5and/ or erein one or nore of the carbon atons in said

het er o€eORdR Bf of het erocycl oal kenyl nmay be oxidized to C(=0); R13 is
selected fromal kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,

al kyny ol sefacbe @én%%%g@n  nifialigatdy! afl de 68 canbaniaiatkenyiof oal kyl
of 3-6 carbon cycl ocal kenyl carbon atons; R and fR12 are
i ndependeedrbyn Stﬁhﬂpﬁlkyh}ﬂ mcﬁ@r&y@i‘bg@e@mSahzklqukﬂf of11-8 cahopgAtoms Skoxy Ay enyl
of 2-6 car bon at ons n n 0@'&%5 Qfordks; G- car bon
at ons, 3:9%?1’%%1?‘19%5 Bﬁ‘lo%ﬂ% 3)/% 8c§nca 061”%01?19 e fo%ﬂ’ﬁ%xglf@ 2 "1 )B? |
at ons; 30 A RZB;_G}{Z@CWH{Q\SOQQ_NR@R”MA-Q B¢ a@m%ﬁ &- APNR R %eﬁgfro ,2- 8
car bon atom; al’kynyl car hon atons, ,and #0fs. 1-8 carbon
oo, CTHONERYICOMINRY HETA o e BE AeC-OJOR™ Ad A2LRENR R, 1

and pharmaceutically acceptable salts thereof, with the provisio that the compound is not:

20 1 ,5-dimethyl-Z-(methylamino)—7-(4-morpholiny1)- 1,8-naphthyridin-4(1H)-one, 1,5-
dimethyl-2-(methylamino)-7-(4-methyl-1 -piperazinyl)-1,8-naphthyridin-4(1 H)-one, 1,5-
dimethyl-2-(methylamino)-7-(1-pyrrolidinyl)-1 ,8-naphthyridin-4(1H)-one, 1,5-dimethyl-
2-(methylamino)-7-(1-piperidinyl)-1,8 -naphthyridin-4(1H)-one, 1,5-dimethyl-2-
(methylamino)-7-(4-methyl-1-pip erazinyl)-3-nitro-1,8-naphthyridin-4(1H)-one, 1,5-

25 dimethyl—Z-(methylamino)—3—nitro—7—(1-pyrrolidinyl)-l,8-naphthyridin—4(1H)—one, or 1-(3-

chlorophenyl)-2-(4-morpholinyl)-1,8 -naphthyridin-4(1H)-one.

. 1.
Another aspect of the invention includes compounds of formula (I) wherein R" 1s

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
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RO is selected from hydroxy, al koxy of 1-6 carbon atons, cycloal koxy of 3-6
carbon atons, O A-R14, NRLl'R12; or RO is selected fromaryl of 6-10 carbon
at ons, hewerosmeyh2 of 2-9 carbon atonms and 1-4 het er oat onwCydaisezsm|ds f r om N,
S(=0)0.2 and 0, cylcoal kyl of 3-8 carbon atons, 5 cycloal kenyl of 5-8

car b°%ﬁ}soééfecteg[ﬂso@rfea%ﬁéﬁmUvaé%rﬁatbﬁlts,i f#&8ky ok [2-9 cdrboh aRifls and 170 i s

sel ect'ed from ered heterocycl oal kyl of 3-6 carbon atons and 1-2
het er datt@osome| widotl firomm N, SKEOM)0. andirfd, eyepaksl pindPpspogn atoms,

N S Copbeeanei-s e ol o REPERRd s iE (R R dACT TTom
het erogmcllqgkﬁa&lo;m fadlekfear fhen f Nsed(=@).h phedyD, oand 576 niénbreeder ed

het eroaryl of 2-5 carbon atons and 1-3 heteroat ons, sel g{%t eg}]féé_ra N,
S( =0) Chezeroayvibalkengindf 316 erberiatpmenencot-2nisierogpms slectedpiEom N-oWg Die sai d

het erocycl oal kyl or.. . heterocygl I Il A& (5COusedvher ei n
sai d h@%éebog‘{l}‘e%ﬂ’afa&@Ihegefocggfoéﬁ(ygg#éE%%:ﬁy}éelg%é?}{%er?gféh glaéﬁgeﬁlsubsti tuted with
1-3 of wRlQneRlidor 8 556lB6hBsed MemrenyCoRLKY barbén Atd@nc anddn3 dictameatoms

cycl oal kenyl of 5-8 carbon atons, 5-7 . 15 nenbere

7 het er ocycl oal k of 3-6
car bonsekatadsiremd, B(20het arbl B OSRNEENRRerF &ﬂr?\lf’gﬂ?(@%% OBRY ﬁ?\f& and 5-7

menber het er cl HIRIBLOTE @rD) 1 12f WEiCBAat bes

sel ectﬁ%erp%cﬁ?ﬁgﬂé)(@%%fg@la%@&&? gTaIS]a%f whi ch na(?/( bg substituted with 1-3
of 190 R1QibsiRRitddswitiRLBRE®R %20 R15 is sel ected from hydrogen, alkyl of 1-6
carbon atons, al kenyl of 2-6 carbon atons, alkynyl of 2-6 carbon atons,

cyl coal kyl of 3-8 car.bon .ato cycl gal ken f; A- 65-7
menber Bd%ylﬁ é%le‘?f%gemdaifﬂﬂlgﬁ?»qf}’-d&’%’aL@%e“af‘ %}Lr%é’ ?611 n%ceﬁ?%?%@%? %IE%ISJHEEI 65 el ected
fromN m§§]rfgt))9182alﬁ&g’1 Qf 2% darPBThRRRJaIRGlR 0B CYE barhbik atouls, bilogdk@ afdrbon at ons
and 1-2 eteroatons selected fromN, S(=0)0.

2 and 0, A-R9, C(=0) RIS,
C( =0) NeiRh@ atof5, Skexy eNHSbew goms, Bapdkeek Jr-gnrﬁaﬁ’roﬁ at%’?“l%bc-‘/%ﬁ?aﬁ)‘)&%‘%on

t , t | of 2- i leated f N
8 25 oob R s GG ednnty tto s e f Lo
m

at Q8B hirerbatRrEbesleded atqh 0Ny Sl(@@)doy kndTO,3NR  BRiFH 6@ QR , NHR',
het eroatons se|.ected from N, S(= ) : N/
03/ 027MEC(P©TRBSUE/S@%§@: ﬁé?@i)@%g ﬁéfa@%nﬂﬁ%“’%?’glﬁagylc%g %08%5120;38&3&%% 1-2
het er 0%{7?5%1(&% ﬁ??%ﬂ c&?gﬁna%ms?(fﬁXl@er@oerﬁﬁﬁet@nocﬁlbalﬁffl ythd-shcartson ftems
ed w -3 of R10, or

substit ,
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

20 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);

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

25  cartbon 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;

30 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;
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R 8 is selected fromal kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atons, and al kynyl of 2-6 carbon atons, all of which may be substituted
with 1-3 wDodabogen or al koxy of 1-6 5 carbon atons, or RC3/Se2/201R9; R16
is selected fromal kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons,

al kynylRoof RreBred GRGR ARSIk Ao BIcariin Rbns| Sysleblkoredf f3-6madoyl of
6- 10 carbon atons, het'eroaryl of 2-9 carbon atons and 1-4 10 heteroatons

sel ect etbnis; OAR* S(RORD; 2rand 0, cycl oal kyl of 3-8 carbon atons,
cycl oal kenyl of 4-8 carbon atons, 5-7 nmenbered heterocycl oal kyl of 3-6

car bon 34,08 . 80% Ax 215K R QR SELRC B o M oSKzB0 admaghaOr 4and 5-7

menber Keny arbon atons an -2 heteroat ons
sel ect g@icfsapimdN sefocred) Gotr MNBEO)@ landf Ophiyidvaiiay o€ B8bsarbemtasemei th 1-3

of R10, or 15 R15 and R16 conbine, together wt.h the.pityogen atomto which
they arcaclastkenshefis-& GRS, qlﬂé%févla‘al%wyg? S@%ﬁﬁ%‘fﬂ&ﬂ léé 8%@ and 1-4
het eroatons selected fromN, S(=0)0.2 and 0, or a 5-7 nenbered

het er ogyclo -BqC egm [ aBRrRpEodik?l BetR60aibEE B@heanaddl-Lrom N,
S(=0 oﬁgcekasng&gé,%%-oéforﬁe%e?{e hg‘i%er oc§/cpogl k%lnyl of 3-r6 car bon ?égms and 1-2

het er odicortatant sdtatd fromi, (=600, @ ah’t7onerbrsedhefcrsyelonkent 8EYCl oal ky!
Tortber Sartiser BPEar 10 T2 FeRaD e HenER s SO b o pbteif sa P

eroatons sel ected from

N, §( =%%F<?cg%1&<31k91 R0 Q4IRrMARBERIGikeg 1By fulthiee beffusddewithphomyl atrang-6i n sai d
het er ocycl oal kyl "or het erocycl oal kenyl may be oxidi zed 0 %nzsg)_ all of
whi ioh rmagmibered bdserontyl o 8-nparhon agmsfangkile’ ﬁsrqagol%geﬁei@ff‘é‘dé‘?m yOIal kyl of

3-6 carbqn.ato et erocycl oal kyl = -at &alitvlZor

et or odPang: SOV R PO SRy el o ghe, BBl AR i A herdRRI o1

subst i the@scycWatkenl fhagf beRbRIdind 8 (0% evlertiadsaid deteaddygloalyl Dr Gaidar bon

at ons, hal oal kyl of 1-6 carbaqn q%(‘)/m %cfj{il@gen, nitro, hal ogen, NR19R20,
A-OR', hetqupergiatkeadnay kosrbsiisA iRl 67 £12 PCT/ US02/ 30176 RL9 and R20 are
i ndependently sel ected from hydrogen, al kyl of 1-6 carbon atons, al kenyl

of 2-6 ﬁag?&ﬂec Gin cgﬂflﬂé'lﬁyll of%-8 2arBof atobRNcyl eilliEenyhaef H8lckisbon afonds; 6-7car bon
atons, and A- , or 9 and R20 are independently sel ected frgm algyl of
6- 10 cambobered bawrodyeloelyh p§ B-®rarpon atanscanrdbr? Betereatomsaselectedn e ¥at onms

sel ect g (=f0r)o(? zman'\é Cf( a?)do 75-?7 %r]egnb%redc Két&%@if&gélk&fyl 3r83-6 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,

R2is NRR!®:

20 R 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)., and O, 5-7 membered heterocycloalkenyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)y, and O, A-R’, C(=O)RY, C(=O)NHR",

25 S(=0),NHR'®;

R!8 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(=O), and O, and 5-7 membered
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carbon atons, cycloal kenyl of 5-8 carbon atons, 5-7 nenbered

het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
S(O) 0-2 awo 08/0281% menbered heterocycl oal kenyl of 3-6 carlarusar/amge and 1-2
het eroatons selected fromN, S(OO0-2 and 0, wherein said heterocycl oal kyl

and Sahgt %%%&‘6&19 %@ e@BélarbHﬁYatérM bie 1 -D0RetbiosReh skl deteiOfrpieNy B(=d)oa 5- 6
menber e eroar carbon atons and 1-3 heteroatons selected from

N, S( @)@OZalhmﬁwHLchmuy/hﬁsubﬁtetn‘@dNVlthrﬂé ofRmppe of the carbon atons in said
het er ocycl oal kyl or het erocycl oal kenyl may be oxidized to C(=0, all of

whi ch f 1=S, and
OR21; T YispsipeRd qf%?‘cuk‘éﬁﬂf i Sy’ g Siler e 2 %oﬁqﬁgﬁ%%& SRS,

at ons, Eblﬁe&i/ﬂonoitoﬁs &1 WKIGh ala91HR, suEdtlklthd/ kit 1- thalogemmlmm 1-6

cycl oal of 3-8 carbon atons, cycloal kenyl of 4-8 carbon atons, 5-7

menber eelrbheafemctylcl oal kyl of 3-6 carbon atoms and 1-2 heteroatons sel ected
fromN S(=00-2 and 0, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon
at ons g. 5‘%[9'20 het eroat ons selected fromN, S(=00-2 and 0, all of which
may be ubl uted with 1-3 of R o0; R5 and R6 are independently sel ected
from cycl oal kyl of 3-6 carbon atons, cycloal kenyl of 4-6 car bon at ons,
phenyl nglﬂ(ielléﬂﬁd)ﬁm‘i alkylhettle8 oanbyh alofspalkenyaphard eerbapsatems Alkysyl 6ed-8r oat ons,
all of which may Ag{gpstltuted with 1-3 of R10, or 25 R5 and R6 are

i ndepeﬁé@ﬁflla?’négef‘%‘ﬁ ffomis selected from5-7 nenbered heterocycl oal kyl
of 3-6 carbon atons and 1-2 heteroatons selected fromN, S(=0)0-2 and O
and 5- RifpnRes c%‘é?lﬁ@ﬁl CYELQD dagiyl atorhs,Sadberoanybofi 262 carbomathntks-dhdnktter oat ons

sel ected from N, 2 and 0, wherein_one re.qf the carl%on atons in
saild H@temabfuys:w@bﬁcr@yll fmtht é(o@)@l &g k@ny?y"%‘&}}ggeo%% -Bi BT FEE0)

wh & ‘
ohosi a0t 7§ Gbof B k1 dheriftly BElRcaensal ﬁ‘%i‘éféy%’iaa”@so”z?s%lfm
E%%%ﬂl’f@&za%@séﬁaéd Gom0) WRB(R% 2 S(éﬁ@ 2@!263ndA5CZ =Op &fe

- = Or -

from hM%@f@ﬁlanﬁPﬂg@n3 6n? 911 %tom(t%lrapflgl <] %&?@%@g%@aﬁ@%ﬁ F (?(nglbg(r:lt -

at ons, hidi fa$ 85 Btiakaith #3kofM/P, #f 2-6 carbon atons, hal oal kyl
5 of 1- %d %grt;watlom;ﬁa | koxy of 1-6 car bon atoms, hal oal koxy of 1-6 carbon

“ OIF?S 1 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)p, 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

20  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 RIO;

R? is selected from cycloalkyl of 3-6 carbon atoms, heterocycloalkyl of 3-6 carbon atoms

25 and 1-2 heteroatoms selected from N, S(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, NRR?, A-OR", A-NR"R® and A-R*;
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cycl oal koxy of 3-6 carbon atoms, A-R23 , A(OR22)-R23, NR27R28, A-NR27R ,
A-QR9, Q@ R29, QA NR4R2s, C(=O R24, C(=0) OR24, C(=0 NR24R25,
A- C( =0 R0 0dve(1xD) OR24, and A-C(=0) NR24R25; Q i s sel ect edTfusors@’and
S(=0)0-2; 10 R22 is selected from hydrogen, alkyl of 1-6 carbon atons,

hal oal kel .. QfR20 a& ak Heﬁfy‘)é&ectedaﬁ’tﬁn ‘hy@ﬂogéd eyl of 135 Earbant biomspdlenyl R23 i s
sel ected afnr dlr al Koxy o -6 carbon atons, hal aI kox al}dré 6 carbon
d

at ons, oﬁmi w;h&hw&xd»rhs;@ksofyl 8f B- @wmmtgm&dﬁiloa&}fyl RE3-6 ga

cycl oakg of 3-6 carbon atons, cycloal kenyl of 4-6 car bon atons, 15
phenyl & @fd nonocyclic het eroaryl of 2-5 carbon atons and 1-3 heteroatons
selected from N, S(=00_2, and 0, all of which my be substituted with 1-3

of RIOR!0fndREB ar$ m‘éi%b&ﬁl%ﬁﬁiy Eélected frdmnaybef @0 heltbencad:qmd; dwtckaaryloff 2396 car bon
atons and 1-2 heteroatons selected from %g 0%0%2 anﬂ(é,z g nber ed
het &r oegtbbmatanamgnd d4 Bewroaiemns seleged Homa Ny X Oo-hapd Fagd cted from

0, 2 Wnr' SR QP RetaloePEodlRyl S 36
hetero&éf@?%ﬁowr R %kgneﬁo%gysﬁog&kenamszngyﬁy%ge OXI%HI)Zth tg@locl(@yo , Wherein
sai d hekBbesheahiyl-20hetemiathnize seeaed dtapal Ke fYP)omagnd &, stBsmpmaeied wi th
1-3 of Rio; with the row o for A R23 t hat i el.egted from
hydr ox ﬁ'letemch(@%lk@ﬁyl pfg-6 e %ﬁtog{smé?tgrgﬁgwy%&ﬂ *"?r}é‘)‘?@’ ggof étagﬁs and
cycl oa|d<q)3,§r¥/ d%&&gpwozﬁﬁ Nhd Aid ﬁeter%gyd]@ikeﬁ%ﬂ mBP fuding t2fmsal with

en eIry S&ect e

i ndepend y rogen, al kyl of 1-6 carbon atons Ikenyl
of 18- 6 pharybon adt-6 MBembdrky hyleraskylHfQ-5 spbon a&mmnd had beiereglomseselectedc ar hon

atoms, and A-_R23, 1 27112 6 4 Qqjare

[ ndeper‘ﬁf)?é‘fht]\?A Séé%%taé‘f] ér 3?{51@%‘1’ PR (Tnec(-?rll gﬁ)ggcar%%ncaé;ﬁ%néﬂﬁ%y?ogl kenyl

of 3-6 h%t%f&?aoa 5 heBRIRYEloalRbisy] rimowcklumbeb aiE)y4ll of vihid may ben at ons
and 1- eroat ons sel ected fromN, S(=00_2, and 0, all of which may be

subst i tsubstitirted with - -'SOBR R10, or 5 R24 and R25 are independently sel ected
from5-7 nmenbered heterocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons

sel ect h&dordhd 5-7 nenbered heterocycl oal kenyl of 3-6
car bon%gt ngecéndﬂgm_%%é@érgoatorm selected fromN, 0, S(=0)0.2, wherein one

or nore of the carbon atons in said heterocycloal kyl or heterocycl oal kenyl
15 R*!ishydrogen, 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
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

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

R’ and R are independently 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

25 R° and R® are independently selected from is selected from 5-7 membered
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) and O, wherein one or more of the carbon atoms in said
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), wherein said
30  heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of R', A-R®, A-
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may be oxidized to C(=0), wherein said heterocycl oal kyl or said

het erocycl oal kenyl may 10 be substituted with 1-3 of R10, or R24 and R25
conbi ne, wogewbAN2 Wi th the nitrogen atomto which they ar@catusazbiEds to
forma 5-7 menbered heterocycl oal kyl of 3-6 carbon atons and 1-2

hetero s eesked (LORY, CEOTNRE'ES?, Srd)R™ A BFONRIHharedO)OR™,
hetero@}ﬁéﬁ&%l (’)ft3-}gbcar bon "at ons a%d 1-2 heteroatons selected from
N, S(=6)A-A=OaNR ®¥ar a nonocyclic heteroaryl of 2-5 carbon 15 atons and
1-3 heteroatons, wherein one or nore of the carbon atons in said

het er ogycl pal kyl. or het er ocycl e L1 =40 =6, | of
wni ch FagnbR’ i indinep oy 518 RoirEirolTBY npBatl s EF LB ol o
1-6 capppp @itk kartlyl of 2.3 @rivardens,alloymy] oARi6/caybonodtoms,alegdiesion
atons, hal oal kyl of 1-6 carbon atons, A(OR’PZT?-C?@%, anfg ﬁyRZg oF 280 R26 is
sel &ct efl 1fG caboycatomisk pikosy of- 156 caansn atomsnial qalkoxy 9t Sify FArBen ?ﬁnmr bon
at ons, h | o | G_Ret argary IR0 fNRY7R2E A RRATREE -RAYQL- 3

net or ost St oEF B ARPR AR, AE OB T Ny r@é%i iy bey

subst i & 3L AWNRA'RE: 3CONREY, C(e0)ORE', IG=ORNBEREY A1@mOR ,Ae%é?— OR™,

het er ocycl Oa'%!y of ,3-6 carbon atons and 1-2 heteroatons selected fromN,

0, S(=@pdAX( RSB nenber ed heterocycl oal kenyl of 3-6 25 carbon atons
and 1-2 heteroatons selected fromN, 0, S(=0)0.2, wherein one or nore of

t he car hhosal%eler ocycl oal kyl or heterocycl oal kenyl may be
oxi di ze E%l%‘g :8?{] wheréi nsogéi d heterocycl oal kyl or said

het erocycl oal kenyl may be substituted with 1-3 of ; 7 i.s sel ected from

hydoog %2 isadelegtedaforn hydeenonkytod tsd caPr #AMSy %al@g]@l;ﬁgﬁ E%rf’aﬁhogni?ms’:so

al kynyl of 2- ar.ho al oal kyl of 1-6 carbon atons, and A-R23, or

19 WO @3?63?3‘13?1?%!9 f%&%&?rggt?'?g’ R27 is selected fromcycloal kyl of 3-6

carbon atons, cycloal kenyl of 3-6 carbon atons, phenyl, and nonaqcyclic

het er o lis efleed famn Hodratypatkoancf1-6 dachar eemsnhaloaikery @f I ooy,

S(=0)0_2, and_O, azht of txg{gich ma%be substituted with 1-3 of R10, or R27 is
6 RbER

sel ect @tPms 8Rd 5YCPOFHENTET %1 ¥al kyl of 3-6 carbon atons and 1-2 5
het eroatons selected fromN, 0, S(=0)0.2, and 5-7 nenbered

het er ogyeoalikeny broff cyialkflaltos catbonmtans] cdycRaliehglr ofd-6nertmal gomed from
N, 0, S(=0)0.2, wherein one or nore of the ca(i)i%g?e?etéoqs in.,s
[

hetBr ophehydadridmonncykbe betewgol 6hE0<{RON AP AL Pgs S%f"%lﬁf,ﬁo%her ein

sald narRio6yC] 8al b BF whthhYILOGHELAHENS orREY obe substituted with

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)o-2, wherein one or more of
20  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'%;

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

25  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-

R23, or
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10 R28 is selected from hydrogen, 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 carbon atons,
A- R23, C(w())omm,nz 26 25 30 26 24 24 C(=0)OR C(=0) NR R S(=@C7RSH2/8(170) R
A-C(=O OR and A- C(=O NR24R25, or R28 is selected fromcycl oal kyl of 3-6
car bonpat AR %Y&hﬁ%égl Bty &ﬁec%dﬁﬁcﬁﬁlrcgﬁaalﬁymm -6 cifbophesiyd, cycioalbent| i

o}

heteroar n datons and het eroat ons sel ected from N
S(=0) ogfzs G oatbOn atdrhs qfhew_k?ill, ahd megpobyclisubrteroanyl @d An tcarbpnaeteips pag 1-4r R28 s

1o ol B RS IR ot

heterogyoc% al kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
?0 2, wherein one or nore of 20 the carbon atons in said

het er ocycl oal kyI or heterocycl oal ken may_.  be oxidized to =0Q) , wherein
caid hatt bangidR/ 2 |awmﬂ9pend¢ntbaseépct¢étm cm%bkréﬁilﬁ emc@éﬁ?h‘bfg'? F%ﬁb% with
1-3 of 0,i | ected f 6 n 0 akikeexyl of 2-6
car bon? Q{rgman Illgjn]gﬁ%e%?’to % Sélgg%(ﬁoﬁgﬁét gﬁﬁsbhasﬁiéﬁ%ylﬁrg r5§7 car bon at ons,
A( OR22hefeb3yclafittedyl B23,6 eirb@battid® ands I—Qdieﬁmba?tdmfs rsdmztcejf flouaNk9) SE0)8-6 car bon

atons, cycl oal kenyl of 3-6 carbon atons, }yLO E rlr]lép c1 teroaryl
of 2- 5 vderdinanarsmerand the e dpwsip said eé%‘f Ptk er@? 1 and 0,
al | of Waheh JBYEE:s Sgw Wﬁ%ﬁe% Wid Bet@ro%yélt)alﬁ}por fhid ﬁ’é’t@robﬁcl@@l&cﬁ@l ﬁﬂyf rom5-7

menber 8§ het erocyc 0 carbon"atons and 1-2 heteroatons sel ected
f r oin NpeQubsBre) ¥itB,1-anfiRE; @ menber ed het er ocycl oal kenyl of 3-6 20 WO

03/ 027112 PCT/ US02/ 30176 carbon atons and 1-2 heteroatons selected fromN,
0,

Q
o S oo i, SR y IR Byt e BN Mailtdo s,
sai d h%tﬁﬁﬁﬁﬂb%}e‘aé}iekeh‘bcﬁloa df Mtcﬁfbbﬁ)afdrﬁﬁhﬂtbhylhematdirﬁs sakdxixtdi mme\a Wi th
1-3 of 0, R25 and 0 conbi ne, t her '%}tlge ni,itro Eomto
whi ch tSﬁe@)oar @nétQa@héﬁ mezmhemdnh%terosyeﬂo i %%3 & 8’&y96?f8% | of 3-6
car bon a%eﬁogag%andelé ted hlef\logg%yézs&de@t&da B{oﬂm:%hc heter&rfl & 2-8ndrfdn a 5-7

rrenberélﬁ enyf 6 carbon atons and 1-2 " heteroatons
sel gct egbrhig amdN]- ﬁ(m%rﬂaté’ms,amﬂlefhm ognea ommone/cllfl theheabppaptyms ol 32 car bon

t d 1-3 het t f  whi t f. R10;
She 20 TREmaelogtiber eerrarioale Y G lzelon UET bt g Saltet g &
car bon af ongeq dithyiny br @10, 2- 6

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

20 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)o.2, and 5-7 membered heterocycloalkenyl of 3-6
25 carbon atoms and 1-2 heteroatoms selected from N, O, S(=0)o2, 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,

30  alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, and A-R®, or
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carbon atons, hal oal kyl of 1-6 carbon atons, A-R23, A-C(=O W, A-C(=0 OR24,
A- C(=0) NR24R25, A-NR27R28, or R29 is selected fromcycl oal kyl of 3-6

car bon atwoesg/oeymet oal kenyl of 3-6 carbon atons, phenyl, POCRASYTBI1C6

het eroaryl of 2-5 carbon atons and 1-3 heteroatons selected fromN, 15

S(=0) Op2:,, a0l d;iaolnll ngéloxelg ﬁ@f Wcaﬁ’@mﬁ&t@ﬁn&' tydl ket Bf 3-63caborRadmspr R29 i's

sel ected from er et erocycl oal ky of 3-6 carbon atons and 1-2
het er ogh@iyh aséhmadeutlit heterddryloyf 25§ capan aomaned §-Iheigteniemscelected from

N o, 5 Sna Al i e R B R o saia

heterocycl oal kyl or heterocycl oal kenyl may be oxidized to 20 C(=0), wherein

sai d hgee ldh 97 grhtbehat RéteoypdiGdkKens [3-6revartoa stobst aidutledd wit h
1-3 ofRR 6@%%%&?(2 sel ected frgm cycl oafd ¥I of 3-

car bo
cych oahkteroptonsf selecdcliothdd, @t SFEQ)o-2pinényl m%@ﬂﬁ‘ihﬁ@%ﬁﬁa}ﬁ?ggil"éé@l of 2-5

carbon at ons, and ato f i @gfwith 1-3
of R10CE" Shon it 122 BELETAGT Phecidl BofN IO, %ﬁ?%ﬁ%ﬁ?@%%%&gf 3-6

car bonyat effforRRtbnds & shidt Eét@@b?cﬂ‘ﬁalﬁﬁl ﬁchetdroi:ydnalkbm&s(may be2oxidiged tand 5-7
menber ed heterocycl oal kenyl of 3- rbon nd 1-
sel ect €0}, orherein sgiddeterocysinglig] Oéﬁﬁg g‘ﬂ%@&@?’?‘@a be %%Fé&&%a‘%'he car bon

at ons |1\[,\1%s iid, heterocycl oal kyl or heterocycl oal kenyl nay be oxidized to
C(=0), in said heterocycloal kyl or said het erocycl oal kenyl may be
substituted 21 WO 03/027112 PCT/ US02/ 30176 wth 1-3 of Rl% A-R23,

A- NRR4ARZS is &leef)IRRem }C}‘(dn@eﬁ]:\’ﬂkyl Q‘,( b@)mgmssqlk@}é REG-6 gar @(14@1@@ 4,

A- O OR24, O ar pitril
1o, HyEsy. 241 RO SETE. HPBUR aPhsd ST pan O ER R R e e,

al kynylc@b)@r®, cai(ROINRERIS, gfu ARy AOC(=D)&2tarhe©(=ﬂ)®R§‘f, adtdoxp-of 5
1-6 carbon atom; @Im(\)Ial koxy o] 01) carbon atons, cycl oal koxy of 3-6 carbon

at oms, CK=RPSR> R(omzz) R23, NRR7TR21, A-NR27TR28, A-Q R29, Q R29, Q A- NR24R25,
C(=0) R24, =0) OR24, C(=0) NR24R25, A-C(=O)R24, A-C(=0) OR24, and

o
A-C(=0 ﬂ%ggéz’t%daﬁgmﬁgﬂéw lbtf'scélch%oﬁ‘%ﬁﬁﬁ’st 2bb1BarkahlSoft e raadonvitérhs,t he

provi si e Co

1, 5sdi romtemj manc(dyehdnyetmmrm)ofz-f( 4arhm ghoisiang [1y3 hetgraatnses spjeciedi fiem MNH) - one,
1, 5-

di net hﬁ(‘Q)O(Zn@tdh% Ahoich may besthgitated WiBdrho Ryt 5 1, 8- napht hyr i di n- 4(1H) -

one,
di met hnizg 2 (JERLchM ABING)7 Inéitbdvd Mteldrstiyolphikyll ,of - Bxpbarhym i afoms 40d H-2o0ne,

1, 5-di et hyl - 2- (et hyl am no) - i peridin a i 1 one,
1, 5-di rt@tdngdtgrzs sélected )i(‘rom N, (—8)0 2? p(f 5-7 me%beregl heterogycioa}{ en91 of f% H) -
carbon atoms and 1-2 heteroatoms selected from N, O, S(=0)o.2, wherein one or more of
20  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(OR*)-R*, and A-R%, or

25 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., 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

20



(et hyl am no) - 7- (4- met hyl - 1- pi perazi nyl )-3-nitro-1, 8 napht hyri di n-4(1H) - one
1, 5-

di met hyl -wo(omsehyt ani no) - 3-ni tro- 7- (1- pyrrol i di nyl ) - 1, 8- naphtusyz/sain- 4( 1H) -
one, or 1-(3- 15 chlorophenyl)-2-(4-norpholinyl)-1, 8-naphthyridin-4(1

H) - one ., i NOAS 8 1LDGelcRiSithd QledidORbHEN,OF SEHDY, §,Mveladreirne or mprevent i on of
di abetes, 1 nlcuding Type 1 and Type 2 di abetes,_ and rel ated, |§§Eders by

admi ni gHer etrban ainsain saidpoaterdcyfloallid arnbesaropyrioalkenyaaey FesBrd&rs ' nel ude

mat urity-onset diahetes of 1h oun giymng Wigbet es
adul t d_ A)"V%C’F%é?‘ﬁé’ﬂ?eé?(i}'(‘f%’?g(yg §’f garug%létg@g&? ?I%ﬁ%?%‘g% red fasting gl ucose
(IFGQ, 1gest@tipnal diabetes, and netabolic syndronme X. |n other

enmbodi ment's, ‘met hods of the invention provide for the adnministration of a
conmpound_of the invention in_conbination with a PPAR aggni.st, an insulin
sensi t R7eand R’ cembinsripeethecyith fheimizegen 3iap & %(PP.PB&E%?W gaﬂcélﬁé{t? Ot Gicose

out put élf,‘ﬁ’glﬁlh%gg %gt@o%g@ﬁglggﬂoﬁ%g 6RSiofRSRd 17 hbietakor® seldteed!ficin NPPAR

agoni s 0Sl one and pioglitazone. 25 Sul fonyl ureas include
gl i bengt=2mj,deand|0,Meps-7i sembetdohgeroppiialienyhrod 3 pirkom étoms gud i In2
secretagogues include G.P-1 P, PAC{VPAC recept.o 0NJ1SLcS,. tin,
nat egl ihgieratomsaedacied Fpad, $Qa=$3@¥aiaﬁf1 Ot ﬁnsa%ce{%&ﬁha%?oagﬁﬂi &nf;zp? r%?%éﬁ

chl or pr.ARATLAY. 3 Al 5l S8 whith iBlugOSbGIRGRAWIL DBIWRS,iné| ude acarbose,
mglito and vogl i bose. A hepatic gl'ucose output |owering conpound is

netformn. 22 WO 03/027112 PCT/ US02/ 30176 | n another enbodi ne tf Het hods
of 1bhe R*hiseslkeitod fromoslkpleofflop carhen a@misnikenyaef &b Grbop &t Yot Fhe

invention in_ combinati gn wit edugtasey)rPi pideoyorMi @otinic

acid, &ngt%g}ﬁ%%@s?%né]Fﬁgoﬁﬁlﬁnﬁ\%%ﬁd ﬁer; va?ti ve, dént? hypertensi ve
dr ug, Qf(:@leRﬁRﬁ,AQNRg{KZﬁ dgirug. Anti-obesity drugs include a (3-3 agoni st,
a CB-1 antagonist, and a 5 lipase inhibitor. In another enbodi nent of the

i ti , t hod id the t t i
Seconddry il B RS olob Ren GHED A3 DT Yk Sadop oty
Or 0N G, 8K R Snod R0 RERARAXI 0T corpbifla@irddmbindbietirliabeidentodriimalN.y,

nmet hod Invention provide for increasi ng the sensitivity of 10
paner es(0)hetml ©edll of whichmayrhsusubsiiteted wéthdgdgliB, > BY admi nistering a
conmpound of the invention. Insulin secretagogues include G.P-1, G P,

PAC/ VP %ﬂig%%gqtcf’e[geﬁ%%ﬁJi SnemBGES Heldloo BRLAI dF 9%, oiiBEA | dtbrflt G, 12

repagl i de, grinepiri or propam de, and gli pi zi de.
The pr gaeRbatbmy salbiied Sohe Nof@rS{=p)0y bk $-T orepberadsheserdeynteatin ¥l %5—& he
treal rrecr;}rbon 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
20 C(=0), wherein said heterocycloalkyl or said heterocycloalkenyl 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

25 R’ is selected from 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)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

21



15 oftdi abet FIS gnd rel ated di sorders. These and ot her aspects of the

I nvention w e nore apparent fromthe follow ng description and cl ai ns.
DETAI LED WB3GRAT: ON OF THE | NVENTI ON The invention rel at ®Tgsps@Enéy to
napht hyri di ne derivatives of the formula R4 /UR3 XZNR2 RL 20

wher ei }i@Nes gFRY, A)-<R23,Y Aa‘Nﬂ24§2$,@(ﬂd) 1{526’(1%(2:@%21’ Iﬁ}(:®NR?432%}YSé=@2R,26, Where R is

hydrogen or~ a substitlent such as or R7, as described above for

f or mul @({:(D)RM,RX—,C(F@)OR@“, and-GEQINR ™R35 odef i ned above for formila (1). The
i nvention also relates to conmpounds of fornula (1), described above, and

to conpeund f.fornul.a (I1). 1 P '
R7) T reseegtedigdn BV fhebn, igfe ffe, RRR ARV GRIBOT AR, affon T 205
cor r espagighibsh RomsRAkyid ofRd6 citbon RonanHalRlkyl ofebpeattionaliyms, alkokgraful a (1).
Such conpounds may be used in the treatnent '

! f di abet d I
g. S6r Flelrcz ice;rbon atopehalaplsaryehi-6 arRon; HOBHt qy@}%a}l@lxgtogégg Safgg?wﬁ{ﬁ’%}?gtée'gf

ornmul g, .\ descrd QMR8 N R0k Frer ogh. 24p2h 'i[yﬁﬁf'
rel ate t’oAé%ﬁpé)&%ds (ﬁﬂf‘g’r %W%I’) é%r’ei%qg?’ glsﬁglﬁlelnlj ,’e%i ch rﬁlasnbe
subst i taEelorf 0EONRFRRIACRD)RS, NF&GRZ)@RZ‘E@nds‘&-Céﬁp)éﬁ{éﬁlzsf rom cycl oal kyl
of 3-6 carbon atons, heterocycloal kyl of 3-6 carbon atons and 1- 2

2 SE)E[ ??a;[l}g ggar%%lpgﬁ%g Y ];?r@gegfa%&& ﬁsf&tg 251(?)@%%&{}]@1 %@I pg g{[igi(?ot;‘?t\(l)\%% %p&lw nélﬁg f_og car bon

X, PSS el gy sy s oo, e

et | dsmethph atrmsthy oo o sty dip NI A S R ) one, 1,5
dimethyl-2-(methylamino)-7-(1-pyrrolidinyl)-1 ,8-naphthyridin-4(1H)-one, 1,5-dimethyl-
2-(methylamino)-7-(1-piperidinyl)-1,8-naphthyridin-4(1H)-one, 1,5-dimethyl-2-
(methylamino)-7-(4-methyl-1-piperazinyl)-3-nitro-1, 8-naphthyridin-4(1H)-one, 1,5-
dimethyl-2-(methylamino)-3-nitro-7-(1-pyrrolidinyl)-1 ,8-naphthyridin-4(1H)-one, or 1-(3-

15  chlorophenyl)-2-(4-morpholinyl)-1,8-naphthyridin-4(1 H)-one.

Methods of the invention provide for the treatment or prevention of diabetes,
inlcuding Type 1 and Type 2 diabetes, and related disorders by administration of a
compound of the invention. Related disorders include maturity-onset diabetes of the
young (MODY), latent autoimmune diabetes adult (LADA), impaired glucose tolerance

20  (IGT), impaired fasting glucose (IFG), gestational diabetes, and metabolic syndrome X.

In other embodiments, methods of the invention provide for the administration of a

compound of the invention in combination with a PPAR agonist, an insulin sensitizer, a
sulfonylurea, an insulin secretagogue, a hepatic glucose output lowering compound, an o-
glucosidase inhibitor or insulin. PPAR agonist includes rosiglitazone and pioglitazone.

25  Sulfonylureas include glibenclamide, glimepiride, chlorpropamide, and glipizide. Insulin
secretagogues include GLP-1, GIP, PAC/VPAC receptor agonists, secretin, nateglinide,
meglitinide, repaglinide, glibenclamide, glimepiride, chlorpropamide, and glipizide. o~
glucosidase inhibitors include acarbose, miglitol and voglibose. A hepatic glucose output

lowering compound is metformin.
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rel ated disorders by adm nistration of conpounds of formula (1). Preferred
nethods relate to the treatnent of Type 2 diabetes. In nethods of the

i nvent i orwoagfpuunds of fornula 15 (1) may be adm ni st er e@Cirrusovsdizsaat i on
wi th PPAR agoni st, insulin sensitizers, sulfonylureas, insulin

secr et agogues andthtd ubinerd; AbH6AS bERE entdRRbPpicRide fonthel adadihistiatidoof anot her
enbodi nent, conpounds of formula (1) are admnistered in conbjination with

an  HVE @uipauad ueft theeinverttiobi inogombingtier mit aciFMGCop | 8deetne WBHIGEL rant, a

fibric aci.d. derivative, an anti- ertensive,.drug. t{-obesity drug.
Lo e e RS B e O

adni ni gh@lBkitOdrul! ERhti-BbediyeHABS ISACRNEP-Y agadisica OB-duataghes, and tao
increase the Sensitivity of "panCreatic beta cel [s to an insulin

secst et digagpuiehibdr. WO 03/ 027112 PCT/ US02/ 30176 GCeneral Preparative Methods
The conpounds of the invention nmay be prepared by use of known chem cal
reactions and procedures. Nevertheless, t |.OW tic
schenes ar erfn ﬁﬁ%tggn%(? frgelgioxﬁﬁlél‘@%g’&lé?neﬁ%dé %lr?trﬁéwg?%l g)gqgéﬁ%%ﬁ%gi&gf this

i nvent ippfentlbst NofMscendargalatidsedf pRaletesyIsach exagintesrthwid gxpess enseth bel ow
in the experinmental section describing. the working exanples. In general,

conpouhasneie Eseshupheochrpmorgtoms, any dwgyngiced dighelfed fromthe appropriately
substituted nicotinic acid through several routes sumarized in Fl ow

Dagram |t Gidatty, SROROUNDe @k [REMBR drblide (B mbiRasil HBYscRGitipRpRSr ed from

the 10 appropri y substituted nicotinic acid through the route
surmar ipaedteatic Bétaveetls agraninstlin Sbeetopae, hyadogyistsdngee poBpawdDbideam | and

V denonstrates_that the routes. used Sy ' mul a () be

appl i ed" Y& ggﬂ}'npﬁé ilzsécrﬁ@_g%ﬂeé ’(nlcf‘ﬁ%e Ef’ﬁrg'lr oﬁﬁ]e?éﬁm ! nrecfﬂtérwaﬁglgérs am |l to

|V mayRecged tousntidees aRghighiad) a fégb%%hﬁdé}m appeapihiee! vy glimepisidet ut ed

nicotinic acid. 15 Flow Diagram | R5 X::x | N\X AC3 X 55
chlorpropamide, and glipizide.

The present invention therefore provides compounds and methods for the treatment
15 of diabetes and related disorders. These and other aspects of the invention will be more

apparent from the following description and claims.
DETAILED DESCRIPTION OF THE INVENTION

The invention relates generally to naphthyridine derivatives of the formula

R4
9] R3
T
Y.
\Z " R2
b

20  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’ , RS or R7, as described above for formula (I). RI, R2, R? and R* are
as defined above for formula (I). The invention also relates to compounds of formula (I),

described above, and to compounds of formula (II)
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6 ROSOCI2 6 RORINH RI1 OHor (COCl)2 RC R1I5R726NH R N X R7I

0 R\ NRI5R16 16 15 X =halogen R R N‘)/NHR R7N RIHN ITI( X base Rg ())( "
R6 R N NwNRISRHG2 R1 (1) when R2 = NR15R16 R3=H R4 = =@CTABXMD108/ 027112
PCT/ US02/ 30176 Flow DiagramIll 0 O R5 O HO&ORa R5 O O 6 R5 0 0 6 n-BuLi s
Base, CWFf RORa R\ OHJ. Med.plhem RA ORa 17 R7 | N X R X R7 N RL7W
WR17 R7 | N X 198629, 2363 1 SRI6NH| R5 0 R6 0 0 R5 0 0 Rs HCl /AcOH Rs

| \ | ORa Base R6 1 \ \ ORa 7 15 16 7 5 16 7.8 R N
RIHN NRISR16 &l NNRRRNNNRRRN

ay

wherein R, R, R? " RY, R¥, R” and RY correspond to R!, R% R?, RY R, R® and R’
respectively, of formula (I). Such compounds may be used in the treatment of diabetes

and related disorders.

5 In one embodiment, the invention relates to compounds of formula (I), as
described above. In another embodiment, the invention relates to compounds of formula

(1), wherein R! is phenyl, which may be substituted with 1-3 of R R?is NRPRY, 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)o2 and O, both of which may be substituted with 1-3

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

hydrogen, nitro, halogen, NRR*, A-ORY, A-NRYR? and A-R*, and R*is=0.

In another embodiment, the invention relates to methods of treating diabetes and
related disorders by administration of compounds of formula (I). Preferred methods relate
to the treatment of Type 2 diabetes. In methods of the invention, compounds of formula

15 () 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 (I) 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.

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

beta cells to an insulin secretagogue.
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R Rl\(l) when RR3 = NR15R16 M+-NR1I5R1 R5 O1 O~ OR R4==0 M = K, Na, Li R6l

\'' Y 'a R7 NNJIII\W17 Rl hydrolysis and decarboxyl ati on such as1HCI/HOAc
R5 0 R5 OWO@3LZRBA or oxone Rs R or H2O2/ HOAc R7 N N S(=OptTarsmyjoishen W S
R71 NNW17 RL RL (lI) when R2 = S(=0)1.2 R17 (1) when R2 = SR17 or OR1l7

Eg?;/ ﬁzgrﬁlﬁﬁpza%ég’eﬁetﬁow RS 00 R 00 R5 00 nCPBA or oxone Rs ORa or
\ ORa \ when W=S 1 | 17 RZT NNI S Ro R7 N
N S2-Rb R7 NNW R R Rl X =hal ogen hydrol ysis and decar boxyl ati on h
as HCl/ HOAcp, Wzé%{)%ﬁ@ of Bk %enti hYhaitbe prapdi¥d toudd ofRenoti c%lfgmi‘daN V\Rigc
RL (1) when = or Rgzl-}Rl%Rle: =0
reactions and procedures. Nevertheless, the following general synthetic schemes are
presented to aid the reader in synthesizing compounds of this invention, with more
5 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 D (R* is =0) may be prepared from the

10  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 (IT). The routes shown in
Flow Diagram II to IV maybe used to synthesize Formula (II) from appropriately

substituted nicotinic acid.

15
Flow Diagram I
R® o
6
X_ _X R l\ N—x
AIC|3, \“/ 7 I~ X
RNy
RS O RE O
=6 socl, - R1NH12
Xy SoH  or(CocCl, Xy~ cl R15R1ONH
[ heesu
R N7 X R N7 "X
R O
R® X N 15516
16515 1 NR™R
X = halogen RPRPN_NHR 7 I A\ RTHN
R X
l base
R O
R~
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5 26 WO 03/027112 PCT/US02/30176 Flow Diagramlll 5 R5 0 R5 0 SOCIZ or 6
RO R6 I OHRINH2Z R6 OH (COCl)2 RI €GO R7 NX R7 NNRL R7 NNRL RAR2 R5
0 R5 0 RowRa@3m2711aci d, base, or heat R7 N N R2 R7 N NRL RPCTRS(2/301en R3 =
H H2O2/ HOAc- R2=SR17 R4 = =0 R2 = S(=O 1_ZR17 5 Flow DiagramIV R5 0 R5 0O
RS 0c RE OHRINHZ R NZZ OHR6 RR7 N X - -'" R7T NNRL R7 1 NNR1L O Dbase
<ORd CN alkylation R5 0 R5 0 or reductive amnation R or netal-nedi at ed

coupling R6 acid/heat R5 0 0 R6 CRd R7 Ne N NR1I5R16 R7 NN NH2 CN R1 R1

R7 NNRL (1) when R2 = NR15R16 lag{ )Rc = activated ester such as
- C(=0) OPh- NO2 or -C(:O)CI R4—— aryl
/U\)I\ORa

R® 0 O
__nBubi -BulLi RO _Base, CWp CW R OR?
N OR® 17
J.Med. Chem. I rR17x 17
1986, 29, 2363 7 > WR
R N~ X

RINH
R15R1?6NH

RS 0 O
6
/ 16 R = 1516 Cl
R” R1 R15R N 21 NR'R 1 NR5R16
()when RZ=NR'R' Mt NRIERT 5 °
R3=H RS ©
R4 == M=K, Na, Li RS

hydrolysis and decarboxylation \

such as HCI/HOAc

6 mCPBA or oxone R
R Y or HaO5HOAG Y
-
“ when W =38 N N wr1?

R N7 N7 s(=0).2RY R’
R! R
(hwhen R?=8(=0)15 R" () when R2 SR'7 or OR"?
R3 =H R =H
R4 - R4 ==0
5
R o O mCPBA or oxone o 5 R o Q9
RSI%KUIU\O or H202/HOAC M‘\ORa R WH R I X I OR2
7 IN/ N| S-RP Twhenw=s N” > S0,-RP R™ N N7 WRY
R 1 - 14 Fl{‘I
R R
= hydrolysis and decarboxylation
X =halogen such as HCI/HOAc
W=8orO
R? = alkyl, aryl s
b = alkyl R O
Re
X
T,
R1
(when R2=SR' or OR"
R®=H
R*==0
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X = halogen 10 27 WO 03/027112 PCT/US02/ 30176 Flow DiagramV R5, O X x N
AICI3, RT X 5§X R8x RS O0SOCO2 RI~-NH N OH or (COCl)2 N O R15R16NH
)P 11 R7"wbDoxoRA1Z X R8! R8 R5 0 16 15 1' )LI_NRI5R16 X=raTagen3®7Q N~NHR
R~ 1 RI~HN R8, X base R5' ON R7/~1 NI NR1I5R16 RV R' (I1) when R2 =

NR1SR16 R 3'= H R4 = =0 5 TheppwCPidspam LI ds used in the above flow
di agrans coul d be purchased from commercial sources, prepared according to

Fl ow Diagram VI, or prepared according to literature in this field (Biorg.
Med. Chem Lett, 2001 475-477; J. Prakt. Chem 2002, g83,, Eur. J. Og.
Chem 2001, 13 i 0J. O 1Chem s20Q0, O65 49LBor J. em 1997, 40,
2674; Bi oong “oghem” V&t . B ToH 1183902 g pa |en ®38156, etc.). 10
R7 N/ X R™ N7 NR! NR!
l RZ/U\RZ
R5 fo) R5 O
R® | RS I __ acid, base, or heat R® | = N R?
RN NTR? RN R R
R1 17
(1) when Ei;o H202/HOACI_>R SRO)1 A7
5

Flow Diagram IV

RS 0O RS 0O . RS O
8 R'NH R®. R c
ij%ﬁko“ — (et — 1 r*"

7 R N7 ONR! R™ N° “NR!

0]
base <U\ OR¢
CN

alkylation 5
R° O or reductive amination R> O _ .
R® N or metal-mediated coupling R® N acid/heat R®E 0 ©O
= | I R® d
l pZ 7 > X OR
R N7 N7 ONRR'E R™ N7 N” TNH, - CN
R’ R R™ “N” “NR!
(1Y when R?= NR15R16
R3=H -C(=O)R° = activated ester such as -C(=0)OPh-NOz or -C(=0)Cl
R*==0 RY = alkyl, aryl
X =halogen

10
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Fl ow D agram VI
POCI3 R e O HO

OR5 R5 O O R6 CN hal ogenation R6 CN NC~L NH2
base conc.

HOR7 NX R Re = alkyl

acid or

such as
HSXM X =

hal ogen Mwyorodlogysis heat R5 0 acid or base R5 0 acid or baPETAISRY3IMA7RB ORe

hydr ol

ysis R6 OH 4 hydrolysis RNH2 R7 NX R7 N X R7 N X 28 WO 03/027112

PCT/ US02/ 30176 Further mani pul ploivap@aedimformula (1) (when R4 is =0) and
is =0) could lead to nore diversely suQstltuted conpounds.

(rr)y (when R4

These mani pul ati ons i ncl ude

met al - medi at ed
FIl ow D agram VI

coupl i ngs, reductions, oxi

| illustrates alkylatiom%,a
formations in Fornmula (1) when R2 =

aromatic nucl eophilic s

NHR16.

A ons,

d d 1

imlar tr

st tuti ons,

sations, etc. 5
a, xand sul f onam de
n&f ormati ons coul d be

carried out RFnoForn%i (1) whe&h o= R16 10 Fl ow Di ggr an1VII R5 R4 R6
R3 R16 R7 O%oabz ~\ g\ O “RIR16 R6 \ R R3 ? R18 RL6 urea RS
R4 R7 N R% meti on_R6_Ra %61‘5 /~n~'hi~oe R7 N RL N{
X
" R¥ RE \ RS O
X = halogen R16R15N\“/NHR1 RTW
re
l base
R® 0O
N7
R7 N N ONR™R™
R® R
(Il) when RZ-NR“’R‘6
8=H
R4 ==0
5 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.).

10

Flow Diagram VI
R® R
T R® cN  halogenation RE L CN
NC\)J\NHZ l ~ such as POCly |
—_— s
HO” N7 0 R TN X
H
R® = alkyl acid or base conc. HpS04
X = halogen hydrolysis heat
5
Q acid or base . R® o acid or base R® O
i hydrolysis R
OR® hydrolysis R | X OH ydroly: | N NH,
o
X R N7 X RN X
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for O- Nmatio~ H RS R4 R R3 R7 NNN R16 Rl SO02R18 Fl ow D agram VI 1|

and I X illustrate transformations at R3 in Fornula (1). These

t ransf or n&DIo3/g71eDul d al so be applied to R3' in Formul a (PCI/usas3@2 WO

03/027112 PCT/ US02/ 30176 Flow DiagramVIII RS R&A ORS R4 R5 R4 s

Rs

al kyl ati on Fglrth%n@p@n%oﬂﬁ%ﬁﬁ‘l 2 I(D)! (wBleh Mt i$ @)band| (IPRwdEn RR7isN-G) R2 R7 N

NR2 R7 N = al kyl “or aryI5FIowD|aramIX5éd
R4 net@uldreeidate @hdre Rlisersaly combgtituteg  eerapaundp RTheseRglaH&%’@H%tlp H

R5 R4 R5
RNR R7

NNL R R7 I RDC RL.RL R R4 R ction Rs
NH2  RMOmpEe épp]@ﬂpl}?ﬁﬂ SRSy r@ﬁ%n?éllﬁe 1&%@%%@%8%,’“@%&%,

amide formations, etc.

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

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

in Formula (IT) when R = NHR'®.

10 Flow Diagram VII
RS R*
R6 N R3
I | 16
RN NN R
"?1 II?15
RS R*
X R3
(L e
RS R? N |.1{1
18
R® 0” R
X
I l
5 4
R™ NN R® R
I|?1 “ R3
| | 16
_R
N” NN
1 18
_R
R'S N
RS R*
3
T
,R16
RN
R'" SO.R™

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

transformations could also be applied to R* in Formula (ID).

15
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met al - medi at ed coupling or alkylation or reductive amnation RS R4 Rs
NRI9R2 R7 NNR2 Rl 10 15 30 WO 03/027112 PCT/ US02/ 30176 Fl ow D agram X
il lustratwe ogmeiipl ati ons of R4 in formula (1), which coulpdTaiSszi301be used
on R4 in fornmula (Il). Flow DiagramX 5 R5 0 RS OHR5 OR' s 3 R6 R3

al kylation or R6 R3 R I | qumqjig_ﬂ-amvml Mtsunobu X R7 NN R2 R7 NN
R2 R NNR2 RRLRR5 OR5 RT NNR R NNRRR 31 W

03/ 027112 PCT/ US02/ 30176 Flow Diagram Xl illustrates nmanipul ati ons of R6
in formula gl These mani pul at i qQps Fgoul d al so be appli qg t@ RS and R7 in
: w b
|

).
formula (IWR, 3 O R7', and R8s in flornula (allk);lgﬁoné F&eo agram XI R5 R4
H2, Pd/RS N NS OH N OR™
| / | ([)\1129 R&Im 7?()\/%\/\2 Mitsunobu 7]5)\)%:
R N7 N7 R? R NN R RIZONTONT R
& R R

RY = alkyi or aryl

5 Flow Diagram IX

R R R R metal-mediated R
8 , 6 - . RS
Rm halogenation R X X coupling reaction ‘
| ] — [ 1 |
7 “ 2 7. 2 R™ N
R N I}l R R N Il\l1 R
R’ R
R

5 R
3
A | R
] 7 N R?
|'?1
=5 RS R ‘ 5 R
& duction NH
R® X nitration R A | NO, redu o | 2
-_ -
R N7 °N” "R NN
ki 3

R4
6
R &
l
7.
RN N7 R? R
Fl{1

metal-mediated coupling l

or alkylation _
or reductive amination

RS R*
RN N7 OR?
§1
10
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Rl RS R4 Suzuki reaction R6 R3 R6B (OH)2, RICNR2 I|l R Rh RS R4 Heck
reaction R , RB3 Rh = Hor alkyl RSRA 3R RRRR-NNL R R, RR=H,

aryl, hetWDGlaAOglh;lZC( =OR24, C(=OORR4 h XRR RR5 Ra PCT/IRMNMNIGR2 1.

hal ogen-nmetal E R3 E+ could be al kyl halid, aI dehyde, R exchange \ CQ2,
di sufi de, Ragnl DRlan?X iftstRtdY HerRfilatRins JfeR‘ah-fordilat(BdwREhRouldatsnat i on
R27R28NH R2714128 R3 R~ NN R Rl Mtal-nediated R5 R4 ether R 90H
f or mat bouseR29 @\ infrm@e (IR~ | N N | R2 R 32 WD 03/ 027112 PCT/ US02/ 30176

Flow Diagram XI'l1 illustrates mani pul ations on R7 of formula (1). These
mani pul ati ons could also be applied to RS in fornmula (1), RS’ and R7' in
formula (I11). Flow Diagram X
5
5 5 OH R5 ORZ1
6 R Q 3 RE R R3 alkylation or R® R3
R AN R” " reduction | X | Mitsunobu | X |
LA, 7NN 2 RN N7 OR?
R N N7 TR R N7 N7 R \
l|?1 R1 R’
RS 0O R° S
3 6 3
RAL A R RAL R
(T — I,
RN N7 R? R SN” N7 R
& 3

31



Flow Diagram XIl RS R4 CO, catalyst R6 R3 |igand, base RR401 - 1 2

RRAOHO NRR RS R4 R6 R3 Ni(dppp)Cl2 RTMgBr R7 ::~ NNl RR R R5 R4
R6 R3 bawe,3B28CH 9 R5S R4A RO N*NR2 R5 4 X NN R2 6PRTRS82/8019% | R1
base;, RRZ9SH R R X = halogen or -OSQ2CF3 R2Z9S NN R2Z R R5 R4 R27R28NH R6

R3  27R28RN\rywN Biagfaim KP hstides @¥nifiBatitsd ofNRNiN RPmuk K)33 These
manipulations could also be applied to R’ and R’ in formula (I), R”, R”, and RY in

formula (1I).

5 Flow Diagram XI

RS R4
H Rr3
H,, Pd/C | SN l
R ONT N7 OR?
R
RS R*
6 3
Suzuki reaction R | e | R
RB(OH), RPN R
|'Q1
R" R R*

i 3
Heck reaction RN\~ X | R Rh = H or alkyl N N
RS R4 R - l NN R2 R, Rl = H, aryl, heteroaryl, C(=0)R**, C(=O)OR

Rl h R
3 Z "R

I
R R,
(T T — 5 R
R N N7 TR? 3, _
b1 1. halogen-metal Ev R®  E* could be alkyl halid, aldehyde,
R exchange | _ | CO,, disufide, RCOCI etc.
2.E* R N [?] R2
R1
Metal-mediated 5 4
amination R> R .
= T I
R NN R?
R1
Metal-mediated R R4
;t;ge(; :{ormation R20 I N I R3
RN ONTR?
R1

32



WO 03/ 027112 PCT/ US02/ 30176 Flow Diagram XI1I illustrates mani pul ati ons on
R5 of formula (I). These nmanipulations could also be applied to R7 in
formul a (Wp,03@37112and R7" in forrmula (I1). Flow D agram Xl PCTHSRI3EH7R4 6 R 3
R6 R3 base such as LDARI | R7T I NNR E+ RT NNRR RR R RAERAI 63
R6 R base Sffhy adiabPAnRXII/ illustRitesRinaniNiddions Ran R’ RE ForhuR2 (DRITIRBe5 E+ i s
al kyl halide, aldehydes, halo CO2, 02, activated. ester tc. Flow

Di agr amaﬁ&lp\ﬂahbh:umul(éales be Iﬂppltq%éﬁgfs &t femns®), 8 %’grﬁa f 16;@3 gr oups

which are present in Fornula (1) or (I1). 34 WD 03/ 027112 PCT/ US02/ 30176

Fl ow Diagram XIV am de formation O. Rm \, N urea formation H ON.Rm H
\, N sulfonam de formati on SCRig® Plagkkm XiIkyl ation Y R Rk XY Rk, RL = H,
al kyl, hal oal kyl, cycloal kyl, aryl, heteroaryl reductive, F~ Rk N Rm =

al kyl, hal oal kyl, cycloal kyl, aryl, heteroaryl apin ’ on X = halogen 0 Nu

. . . 3
= nucl eophi | es such as car bani on, Cangatadyst al cohol R° R
ligand, base R0 o
R*OH Ly R
0] R
RS R*
6 R3
Ni(dppp)Cl R N
R’MgBr R’ N/ ,I\l R2
R1
RS R*
R® R®
base, RZ0H _ 2 | S l
5 4 RS0 SN N R?
R> R |§{1
6 3
R | N | R B
x N ['\11 R 29 R® R®
R base, R“SH l X l
X = halogen or -OSO,CF; R¥s” N7 N7 OR?
IIR1
RS R*
RZ7R28NH R® N R3
- I I
27R28RN ,I\l R2
R1
RS R*
CN° RALA R®
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OH O reduction I\'-ORk fornD am de aton ~NRW Nu hal ogenation X Nu" OH
OH oxidation O reductive am nation NRKR reduction HNRKRI ORm al kyl ation
or Mtsumabw3@pi2N. Ove RrivpBr m O O oxi dati on oxi dati onPET/USH2/3017@€duct i on
reduction reduction - -NO - -NH2 35 WD 03/027112 PCT/ US02/ 30176

Al ternativepfoar 'ﬁlagiaxhbxﬁl GREROEA dEarbsiatibnc bidRE ofn f@ﬂneﬂa:c(fbpdﬁrﬁds of the

present invention (a) the stereoisoners _ther eof Zﬁ

phar manenipiiatibhsyembd e hbhpplidite B ithrasta (I B% iR grEA S her eof , (d)
the protected acids and the conjugate acids thereof and (e) the prodrugs
thereof. 5 (a) The Stereoi soners The stereoisoners of t hese conpounds may

i nclude, but are not limted qﬂowlﬁagﬂ%ggmmns, di astereoners, racemc

m xtures and conbi nati ons thereo uc stere0|soners gan be prepared and
separated using cenvegti onal technlques ei t her by Ere th? enanti omeric
starting nat egd al b ssepaBa Qg}lqeﬂprs of R the 10 present
i nvention. |so y|'nclude i C jfsoners. s of geonetric

i somers includeXb not Ilnlqu to, cis isg phs isoners

R
across a doubRe bdnd. ¥ ofher isoners are cont enpl at ed q@nng t he conpounds
of the present inventfRon. The

R*
R® AN | R® base such as LDA
R N7 N7 R E’

I|?1

E* is alkyl halide, aldehydes, halogen, CO,, O, activated ester, etc.

Flow Diagram XIV illustrates the transformations of some functional groups

which are present in Formula (I) or (ID).
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i somers nmay be used either in pure formor in adm xture with other isoners
of the inhibitors described above. 15 (b) The Pharmaceuti cal |l y- Accept abl e
Sal t s Phawowmseetiizal | y-acceptabl e salts of the conpounds @®CTiUse2/priesent
invention include salts conmmonly used to formalkali nmetal salts or form
addition salts of free acids ppfwDififaRegEe. The nature of the salt is not
critical, provided that it is pharnaceuiically- acceptable. Suitable
pharnaceuticalIyéawe@pmablQ‘adk%ﬂﬁddition salts may be prepared 20 from an
i norganic acidfor from an d?gaq#% aci d. Exanples of such inorganic acids
are hydrochlofic, hydrobrom c;* hydroiodic, nitric, carbonic, sulfuric and
phosphoric acid. ,&ppheesiate ordanic acids may be selected fromaliphatic,
cycl oal i phat i ct—aromatic,—> heYer®tyclic, carboxylic and sul fonic classes
of organig acigds. Exanples of afNganic and sulfonic classes of organic

aci ds i n&l'édes th are not Iingé d to, formc, acetic, propionic, 25
succinic, glycplEETGPHESAYe, | actic, malic, tartaric, citric, ascorbic,
glucuronic, maleic, fymarjc, Pyruvic, aspartic, glutamc, benzoic,
anthranilic, mesyld.tn Salicyckicrgrc4- hydroxybenzoic, phenyl acetic,

mandel i ¢, enboni %Ih}agoanrmi\leg _».met hane &IRFohalky! haloe'tylha’ﬁ@%‘mafybgﬁ‘e@?ry'
benzenesul foni ¢, qaajecoRkem c, 2 Ay dROx It Frprls GrePdnt ¥ "8t lenesul fonic, 36
WO 03/ 027112 PCTFUSYZ] 30176 " sul f anifCee byl oheaorL A, oSyl 1, b Stear .
al geni c, N-hydroxybutyric, sal,gycllé, ga Actaric and gal acturonic acid
and conbi nations thekgof . ) “The" Taut omers Tautoners of the compounds of
the inven®ion are e assed by the present 5 invention. Thus, for
exanpl e, xaorar | includes its hydroxy tautomer. (d) The Protected Acids
and the Conjugate Acids-The profected acids include, but are not limted
to, esters, hydr parmee" iaahRVés, am des and sul fonani des. (e) The
Prodrugs 10 The present invention includes the prodrugs and salts of the
prodrugs. Formation of prodrug§ is well known in ghe art in order to
enhance the proper tadogsatoh thgﬁgg;ent cenpoungd; sqﬁﬁeproperties i ncl ude
solubility, absprption, biostabifity and rel ease tifte (see "Pharnaceuti cal
Dosage For mHand| Drug Delivefy S¥§tens"'(Sprh Editiyg , edited by Ansel et
al ., publafpy Wl | i gigior W | Ki ng, pﬁ@FW27m29P,(199H which is hereby 15

i ncor por at ed by[T ef eaemae) . Cormonl y usweeRprodrugs™are desi gned to take
advant age of

-

alkylation

or Mitsunobu e \f‘ =
fl\ R™MgBr ?
}1 rIl,OMe . }IJJ\Rm

? i o, P
idati oxidation
fL,;S;,:{ oxidation . ;{S;H{ - ;,IZS;H{
s s reduction A reduction W =i
=1 = "
reduction

?'NOz —> "%‘NHQ
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the maj or drug biotransformati on reactions and are also to be considered
within the scope of the invention. Major drug biotransformation reactions
i ncl ude Nwoealokmhati on, 0- deal kyl ation, aliphatic hydroxplCattison3oias omat i c
hydr oxyl ati on, N-oxidation, S-oxidation, deam nation, hydrolysis

react i OY&rndaliv FYHANDENENCospbdndki on and acetyl ation (see 20 Goodman and
G | man 7 s The Pharmacol ogi cal Basis of Therapeutics (Ninth Edition),

editor Molinoff et al., publ. by MGawH Il, pages 11-13, (1996), which is

hereby i nc%p@{&[@d?{ t}{eeé&ﬁlﬁﬁﬁ@s) of tHe pR&GeSt lﬁ@éhtﬂ')heﬁé (@rhe Regbizemeosage
| evel s of the conpoun

his invention ty gl cal | gém?re from b(ldgt 0. 001
550 gg ttheradfp (i) tH@pl%ﬁac@gmdiy-ycc?mabllﬁiﬂmh?r &on the Gutorpers gher thepout I
asi,s a iven in a single
dose orpr?fﬁ"tﬁ‘% %‘?lﬁ%ﬁpch%‘g SQUJugYE §8g§%§a?%\%86§y%%%%u %&ﬁé} ?J%fog/ 30176 °

typicall y range from about 0.001/75 ng/ kg to about 10,000/ 75 ny/ kg,

pr ef er abl ﬁ from . about 0.005/75 ng/ kg to about 1,000/75 ng/kg. The total
dai I5y g can be admnistered to the patient in a single
dose, or in rrul tiple subdoses Typi cal |y, subdoses can be adm nistered two
to six tinmes_ 5 per day, e erab to four er_da even
nore prefer %!eys'fﬂﬁﬁls%lef%o ?ﬁenﬁ%‘glﬁﬂ%’rn A dpey Eﬂb@‘é‘i cmtglﬁ %8 ]il& ﬁ%@ﬁg’t e

rel ease,LARIMAL SiRhbaREs! SheanR kiU fiiciRnftidationt f didose tBudblain
the desite con’tro over the diabetic condition. The dosage regi nen to

pr event sterboisahers giaueber ptepatfedf andmﬁep@vat@n’t’eﬂlilg) carveniiopl isehniguesc t9%n or

di sorder, or to otherw s alin t ion
Wi th ¢ Mkt SEREIHGHS SRET R COsodt Y Shefthird RBndt & BRfikdGacBM: | O
sel get egleddt %%ﬁﬁ&@ncgowfshmay \&ﬁélu@é edthettiaCisomsrs. Tlﬁamﬁpl‘eacifogwmetrm ude,

but are not limted to, the type, age, weight, sex, diet, (f(l)ﬂ dlcal
condi t | isemers indhedes bij asemot ilﬁ’éteé R 1S 1PYMEP Wﬁ@nﬂ}sgglﬁgseacr?%ﬁé" 3 ]te

adm ni stration h SvafiohVi Tye

effi cac@{her bﬁ%’laﬁr Frﬁclaekl ne‘%{h@g{eﬁﬁ%ﬂ%l CS(T%E g‘?%???%é; %?er%tﬁe particul ar

i nhi bi t ReBere kP Bedusedhetheein uid fonugr del advrextyres yathepthes isepiery gédhe and
whet her the inhibitqors are adm nistered with other active ingredients.
Thus, tikgib &6@&‘3&‘3@@6@ Yf-actual |y enpl oyed may vary widely and therefore
deviate fromthe preferred dosage reginen set forth above. Pharmaceuti cal
Conposi tions For t he prophyl axis oy treatnent of the conditions and

di s detbs The Pharmageyticallyzcoeptablg conpounds of this invention can be
adm ni stered as the conpound per se.

(o
St

Pharmaceutically-acceptable salts of the compounds of the present invention
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

20 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,

25  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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Al ternatively, pharnmaceutically-acceptable salts are particularly suitable
for medical applications because of their greater aqueous solubility

rel ati ve wo oshatiinf the parent conpound. The conpounds offCrhsopsEsent
invention also can be adm nistered with an 25 acceptable carrier in the
flor m ol funRiar ERGGHEy feling@RAR. t leitic, ThikcRiy 1 Neliydrutbubic, astiegtiihl e i n
the sense of "being conpatible wth the other ingredients of the conposition
and nugalaa:tmﬁcduelgaﬂno@lreni&talcgdallélcéﬁ@ﬂna@%s‘lhémpﬁe reci pient. The carrier can
be a solid or a liquid, or both, and preferably is fornmulated with the
conpound as a unit-dose conposition, for exanple, a tablet, which can

cont ai iic)fTheMaatpaiets 0. 05% t 0o about 95% by 38 WO 03/027112 PCT/ US02/ 30176
wei ght of the active conmpound(s) based on a total weight of the dosage
form OQher pharnmacologically active substances can al so be present,

i ncl udi ng otrhgtbmesNpp ted somperfdsofithe tifentior arenenconafasseddby g Peesendi ti on.
The active conpounds of the present invention na ?e adm ni stered by any 5
sui f abliaveptien elhusy for sxaBplg: ?Emg?l‘@'lf Xl Shy%%}(}n{%l CUY7 cal conposition
adapted to such a route, and in a therapeutically effective dose for the
treatnment intended. The active onpounds and conpositions, for exanple,
may be @)FheProtectediAeifsp ,h : 1%9111%/, nasal ly, pulnonarily, nucosally,
parenterally, intravascularly, intraperitoneally, subcutaneously,

intramuscularly or topically. Unit dose forunulations articularly orally
10 admi ni st bl protasted @sisle mstuds) A0f e Qe ﬁunﬁ?dt g‘bl &t Sobﬁ%’&ﬁ? S

gener al ont ai f | fromabout 0.001 to about 500 ng,
prefera ﬁY/alfVF%%ﬂh{e}l%%sua?ﬁg}lgé@%ﬁsfo about 100 ng, and nore preferably from
about 0.01 to about 50 ngy, of the active ingredient. In the case of

phar rrac(gﬁ}i cfal ?136 Eg:tccept able salts, the weights indicated above for the
active refer to the weight of the pharmaceutically active ion
derived fromthe salt. 15 For oral adm nistration, the pharmaceuti cal
conposition be i.n f. f XRAIRIE.  Rreahside, a
suslﬁensi on, ’[g’%%é?‘?ﬁ?ts%énn?%g 1%25 %,thealg Ilsagﬁugtg I on, lg Og?}%%gglﬁksot her liquid
form Theaphaismelukioa itofpost tin enddr stoperdfaacalthe prapgeidsnot Hie PYER of a

d it taini ) ti L .the.acti i edi I f
adm i e UHBRIORSeh BERAS NG SRPBR B RAIs i Ft PR G

| act OS%PIzEH:Ir?@Lc%?ﬁeazSzB&fagQ FWOEkd 1568 1DHINES $Rrenst ekt Edidgnalieddst ds,
cel lul ose al kyl esters;

talc, stearic acid, nagnesium stearate, nesi um
oxi de, Amal wm Andpwdl byuWildns of Wilkispgsi 2730 €3PPurviaclydp d'%,‘?fe@r%& atin,

gf g](%ihgl igg(%na%f%@ﬂ @Sf?e elrgjlcre]: .t %orrgﬁ)(l)r}gll Iusnéal &X&fu%k iaijeO@gsi gn%@ 45 %kepeﬁilvﬁﬁ‘&hﬁy bt

the major drug biotransformation reactions and are also to be considered within the scope

of the invention. Major drug biotransformation reactions include N-dealkylation, O-
dealkylation, aliphatic hydroxylation, aromatic hydroxylation, N-oxidation, S-oxidation,
deamination, hydrolysis reactions, glucuronidation, sulfation and acetylation (see
20  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
25 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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tabl eted or encapsul ated for convenient adm nistration. Oral delivery of

t he conpounds of the present invention can include formulations, 25 as are
wel | knowwoiog/oehe2 art, to provide i nmedi ate delivery or prPaTarsgzsh1o6
sustained delivery of the drug to the gastrointestinal tract by any nunber
of nechani "ﬁf&{ﬂi ' kbabnabbat 10060/78ahgie, pleferabdy dranot

i m tege{ygﬁgg?rge SO uﬁog%g@g}rglelhg/ugpensi ons, fast- %I’i gs%l ving tablets or
capsul aisout 6.005/76 guglkg tadtiont £,00078metlegyr ati ng tabl ets and the |ike.

Prol onged or sustained delivery fornulations include, but are not |imted
to, pH sensitive 30 release of the active ingredient fromthe dosage form
based on t hghe bataigiaity @dsecdt dable drgocanth@ 3fodusterzd pothegativnt i 265 N& | |

i ntestine, s|low erosiqn, of tabl.et or, capsul.e, .rejf. i i : omach
based 60set pieln HH %él?bdﬁﬁﬁpﬁmﬂ@ilyoﬁu%flﬂ%esf%’ﬁ %lag%nﬁ}élg‘{%} d?tgvé’ esg’?gﬁ%%f t he
dosage £ 0 tieBipBIdRE ahdeventh&etprefatably @aito tiee énegmat i ¢
rel gasggroéaﬂélgf%%?'\%sgéﬁd;rflromlpt heégﬂtc:l(a)sage formp The i[}tende effect is to
ext end pehéayt | Desesean de inviermedhdte heledse form oy sugipingd peiease JPen FEISIERY | ver ed

to the site of action.b ni pul ati on ©f i e form Thus,
ent eri éff‘é‘iﬁ’é(%%logtﬁﬁbtﬁgﬁ?éﬁgg’%%élitoéﬁr @Srﬁl arbgflpg(ggfr?%?rgase formul ations are

within the scope of the present invention. Suitable enteric coatings
include cel | ul ose acet ate pht hal gt pal yvi t Ak alifheti
hydr oxypr opﬁJl Alge- CeIPeht g%BreEfFﬁhEF%{t &' gngﬂéﬁlﬁgﬁ}’ %&Sao e;)ilr%sr s“of et hacr ylic

acid afagncgﬁ&ha&&ix&ﬂder, 2% ikl ofFREY prRo&dce heaild oPheamdebéticomnditionpasi theons
suitable tor oral adm nistration can be present e(iJ in . discrete u%tas, such

as l0apsuinbmaticascimst eompasitong o theppresaih egtion i 1f iz geepigange wi

pr edet er m ned .anount., of e fio thEtyRE ESRMyeighy, €8%,1 ON;  as
a powd ALY OF FS0T (Lér ?Sea%&gkss%?lhg?’%ﬁt %‘r%q}g?gggtggrt\%’i on }?neigr? ag]uggous or

non- aqugQUand indkdichl hdawnasf diel subijevtwiteeseveritynaf dhe idfseadel tharowe . As

i ndi cat ed, such conpositions can be prepared by any, 15 sui.f abl hod of
phar ma@gmigistestionn c phasacelogicat e gonstde 1°E‘§i SYH ned é%%o ?%Utll on e&hdez%’

i nhi bi t o Dy ' YWHI60 088 paRRalat inHilites employed véhaticr @ssor y

i ngr edipglﬁ%(:?ﬁﬁgnésg%r?g@gc?ﬁ)?ﬁg conposi tipO[]S _are prepared by un%f ogm y ‘and

i nt ismatdehy dailrirx ispgernhie utilingd, ind ovifether ihe Enbabifqrg @regadspingstered Y1 efed solid

carrier, or both, and.thep, if necessar [ [ RdustelvFa1d

exanp| éctiy fn.%‘?‘g‘fnt%agrhblé’ ﬁ’f’e 5?%%”6?“%0%%%@2?‘%8 ?a %ygl ng a2 20 powder or
gr anul gferford H&iAt8 kot thepeefcRBl dcxagd teginiéd det forth abovenr e accessory

i ngredients. Conpressed tablets can be prepared by conpressing, in a

sui tabl e machi ne, the conmpound in a free-flowing form such as a powder or

gr anul es§,.0Md-ahad1 bR th a binder, lubricant, inert diluent and/or
surface active/ di spersing agent(s). Ml ded tablets can be

For the prophylaxis or treatment of the conditions and disorders referred to above,
20 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

25  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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made, for exanple, by nolding the powdered conpound in a suitable nmachine.
25 Liquid dosage fornms for oral adm nistration can include pharmaceutically
accept ablwoanibaions, sol utions, suspensions, syrups, andPe€eTivS02/30176
containing inert diluents comonly used in the art, such as water. Such

cOnpos }N%igﬂ{‘ $f TRY a@hROcHRBIHES baddd sty anbel veigh dsthuelotigegfoagen®ther

emul si fyirng and suspending agents, and sweet eni ng, _flavgri ng, an
per f unpirgmageogisallyl@ctive 6@stizizesl 2arP@iRo USo 2resenty aOCIpHAE nefber, e9rpRgunads

conposi tiaons suitable for.buccal (sub-lingual) adm nistration include

| 0zeng¥¥ dﬁ*ﬂﬁ%‘?aﬁ‘aelﬁoé&%ag’ﬁﬁﬁc%’?(ﬁﬁ%é present invention in a flavored base,
usual |y sucrose, and acacia or tragacanth, and pastilles conprising the
inhibitors in an inert base h as gel ati.n and I r.nse and
acacia. 5 FePFACHYS c?ﬁ@PPB?‘fspaf gﬁﬁ QFeﬁ?ﬁaﬂPﬁ’W(’é’t Py ?%%%%%@Stg%g I ea? y may be

I n the J0fm Qe ?ﬁéf@r‘%ﬁr Brth8 IR EE L QHSiaSaltRAl EorBpeHitidreadapjeddd isoch sol uti ons
or suspensions. These °“sol utions and suspensi ons nmay be %:ep red from
ri

steri | eopewster & arthgrapenticely redlective dess for thendreatrent igiengd sSAEVedi | uent s

mentioned for, use in the.forpul ations f ra - 1| I

conpouFAEPPRAAS AR PURRGSTHORS; %}Jrv\%xtag’?p?e’ po é’? hy elﬁggg%d;ggﬁm&?%%&%rgg%igﬁ ene

gl ycol na@iihanglimGRFily, Oi huckaliyonpeestenlly, pesvascutily, sesapestokilly,benzyl
al cohol, Sodium chloride, and/or various buffers. O her adjuyants and
modes efbcuthmconsiy, riatraropscalasly eiciopicalhy Wl eloge ERiamtationsy P?ég?}haéryrr&@gﬁti cal
art. Phar maceut i cal | i bherdiiecdrpiiggfing and
t hd? i e Ct]éa%iepﬁgllrt %%%g%ﬁ@gﬁgégﬁg%{s% ?%)ﬁegg?%t e%i%’n\%enti gﬁ can %e pr epar ed
by any epémpleefruldbokinmonl tolfbotesthinguesfeaiblpframmaboyt 0.80% mede abeti¥Png t he

conponents. The abqgve, consideratjons in regard ef f.ective.for tions

and adihiasd mare BFPfﬁﬁlélé’efg‘ﬂ? é‘gouatrde&\/\fé’lq 0 tng(gﬂlg'r ﬂ% ﬁﬁeacé\rf? }ng}éegléf ngr feﬁjglgscri bed

in st a%gfef gf %ﬁéﬁ&%@ﬁ&aﬂ%’?&c@?ﬁ%lgsaﬁ ethd Wi phite Saficated \dbové dor dlesactivec! udes
s for 0

met hod e treatnme di abetes and 20 rel ated dj seases.and

condi t iingredierefes trcthe meti gd of Srmbeimassuticadly geiéye ioR dﬁﬁﬁ%ﬁ%@z‘ﬁ ¥ to a
subject in need thereof, a therapeutically effective anbunt of one or nore
compounds of forrmula (1). Conpounds of fornula (1) nmay, be used jn nethods
of tshe i nverftor oral admimigtedtiongihe ehemmceusisehcaepagitigapes be ke @HT%%%’ E‘Ht h Type

L 209, 1B SHEBE:FBon i IRHIB IS e Fh i dobh et
liquid form. The pharmaceutical composition 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

20  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,

25  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

30 release of the active ingredient from the dosage form based on the changing pH of the
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that may be treated or prevented using conpounds of forrmula (I) in nethods
of the invention include: Maturity-Onset Di abetes of the Young (MODY)
(Her man, wp0al027112 Di abet es 43: 40 (1994)), Latent Autoi mumreTlisabstiies Adul t
(LADA) (Zimret, et al. D abetes Med. 11:299 (1994)), inpaired glucose

t ol er aggan (hiEhhe ( E¥RQEb5iGOBMH tdbie d@Rapshle, WEORMATid 2oRETH bB8E/BOMT6
C assification of D abetes Mellitus, Diabetes re 2 é.ggtgpt 1 85 (1999)),
i npai r@hyswaésammgflfglchﬂigefo{mlﬂ@}l()I(aC‘}%%qhé%OH of ﬂé 0S8 A B 1iHsRSYl 1991)),

gest at j.onal f@)abgqﬁﬁ%aé b lof 961 Aﬂf%?ﬁés%%f Zdﬁ%ggﬁéﬁl thalgkagB ekl i C

syndro e used in nmethods of the
i nvent irpg 1ﬁt@nderdee’ﬁect & @e@@amaﬂm tﬁl@mpﬁﬁo(b(ﬁved wdheh de {divpaireg Coleeiletise on
Classification of Diabetes Mellitu

t 2
(1999) )dehwamws@é @ﬁ@ af wtecau@wmmmﬁaa@e ot eég%s?ﬁ 7. 2fhé§e Ee§1°‘°)é’?‘t8§¢ h
hor mone ge%l scoBl %ﬁfrﬁﬂ%f%l%ut foﬁﬂ&ia%dégaﬂe ’Wiﬂ‘ﬁﬁdthg' ROFd 88 thdptigent t hat

maylncﬁlﬂ abetes 1nc are not limted t pyrimnil, nicotinic
acid, igVen€o€.01Suitshie dﬁtenp rmemtya’tgsl 1nc1ud¢1y¢lhﬂ®emﬁhamth@@tﬁaﬁ@]éﬁ@ yigretategent s,

a- |nterferon and drugs ot t HV infecti and

conpouridthalte, thﬁéroﬁylé@gﬁltm ecﬁﬁ}ﬂf?ﬁe H’é@‘a]ﬂ@ o p %{P%Qggmergﬁ? COI‘%O%%U on

vmth a ESe@NpEDE. conpounds known to those skilled in the
CL@ dga?@et%%c%{lcf&%f gl gget ers and related disorders. Alternatively, the

nethods and conpounds descri bed herein may be used, partially or
conpl et el y gﬁﬂt{) QaLhR o§1ﬁ§ﬁ@§ﬂtabﬂe5fopgfﬂp%Hﬂl‘i’fﬁstfﬁtlohod’amﬂeapl{eﬁehtddHyl al so be
I'n co

adm ni stere |nat| n wth other known therapies for the, treatnent
of di ahf#sceste niss) usdbingasPRAPSuGo Niashets, tnzkngesy |our thletyr eRFY, CHRANEG Ponyl ur ea

secret agogues, a-gl ucosjpdase |nh|b|tors z lin

secr et éﬁ@fgqﬁeé'@ ‘ﬁ@g‘?ﬁ‘?’g BP@%&%@“S&PB‘BP“‘P ov\f/let?1 ?%résgntsﬁ()édtf b %éguwpﬁsdgnd anti -

obesi t Yo Qiiigs o5 USI01EH6F ARUGENEBY iDen agirons si mmdqmumhqmd ocaraueit-ent | y

with or 20 follow ng adm nistration of the conpqund of for mul lig %W | nsul in
|

i ncl udes—vmeﬂvrlwﬁg-laﬁ)@i engigion. Agindirgieforush cg%osﬂg?r}ﬁﬂaatbied)ﬁ%pa
E Eﬁﬁ ﬁgs(uﬂglﬂg n?%g? f lpﬂg\%a%go\%ﬁfl%naﬁﬁ%e #p bherERAR 1§H§3H§§b&1§h&{ the

R agoni st may I'nl cude agonl sts of
PPAR- &, inBAR(Y), an@RARcrier (‘armchoccmtnonattummmfortlvmreoerccﬁfﬁméem@fe diengs) stibuni t s

of PPAR. PPAR agoni sts.include, for rosi,glit e

pi ogl i teeReide. the gC‘SBP‘?S(‘.#RHSu A%, PERPETSS ﬁﬁcﬁ%@hlx oalndg&ngr%%éw g(ﬁlq%mﬁ i

gli ”Ep'ﬁqh%f[ T(g)h\lvf?ﬁ R Qﬁﬁ@bg?me@n&twcﬁh'sﬁhé ichi@ier, orObdf,Ogiddee, if mletdssdrgy s t hat
u atin

may be use intre di abet es when admini st ered with a COIHPOUI’]d of
f or mul eshepingitieprodectater @@«miﬂe rfi gblet ean bmprepagd by pegpressing or molding a

20  powder or granules of the inhibitors, optionally with 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.

25 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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Insulin sensitizers that may be useful in treating diabetes when

adm nistered with a conpound of forrmula (1) include thiazolidinedi ones and
non-t hi azwbiodioerad: ones. Hepatic 30 gl ucose out put | oweri ng@Crarspysmads t hat
may be useful in treating diabetes when 42 WO 03/027112 PCT/ US02/ 30176
adm ni st er gg}, ) \gt'nh HuBcfomnapistit E@ramw dof Huctdic(subléingedlj crdministratiorh as

A ucophage an d ucophage XR Insulin secretagogues that r(%q(gg useful in
treat iingludé dbehess vreprisizgi i oongroand e oreser FYSEHRR &t 21 HPRETRP3S% i ncl ude

| f I d | t
2goni StesilE e, Fi Aeatagr FHR 1@S§°ﬁpé“n§‘$1§’eg‘nffﬁ%’§ﬁ§|“?%§ﬁ3| ar de,

9' i m%{é%@h a%@e?d‘cﬂaﬁ@%l?c&@m oﬂédcfbsélaﬂ@acﬁd:’ 1 includes derivatives of GLP-
onger half-lives than native G.P- 1, such as, for exanple, fatty-
aC| d derivatized G.P-1 and exendin. In one enbodi nent of the invention,
conpounds  Ofof BLHHAL Fok gareﬁﬂéﬁﬂ WaREniktatANBbmataxpie, whish be ris thé form of
secretagogues to Increase the sensitjvity of pancreatic beta a@.éels to the
i nsul i ayeeny et agoBapieods) iOtoNo LTEe oijdcl PR ACHTORS %?uSQP%OIbSe u

met hods _of the invention i Vhatine@se or

Ant i - oBeqns 2gd SHPPHERS Y %prfg‘%ﬁgglitogi) &eﬁi‘fg@?& Y’a ant %gonllégt S, gppetl te

suppr esgsaitst teUehridfs of AdihxBmMledtiondd dor ase nia (Hde rfomhnléatlonanﬁbrl Prfdise

i nhibitors, such as, for exanple, orlist Xeni c? gpgjg, I) forrrul a

(I) rraydrailmbrabenuséfdﬁel POARATRER SIBY B &lissalyatt oAy PPE'C |oh with
S CO datQot L&At 1, dbabet it Heak 1@&&0&01 Such

drl]J s PHe %&8%% feghragol l(?lch{t%qs@ééQ%aﬁuﬂ (Hr educt ase |nh}: bitors,

ni cot i ghGuRGhthridei duﬁl/oratandusmffmst Odirer s¢ljuaents fdmodesel admBIsitgn Yes |

Compounds of fornul a al so be u ed in conmbination with

anti - hWH@éh‘éﬁ@l@kﬁ?%@thgﬁﬁme UGl @y anpl e, a-bl ockers and ACE

inhibitors. 20 Such co t herapi es may be adm ni stered i n any conbination of

two or nore drugs ound of for i with an
i nsulin senﬂl@ﬁnzf’@ﬁ‘lt&%‘f}ﬂy aweatﬁgf% &3l §F‘B‘§?nlﬂﬂﬁsg‘3 r)ﬁg&ﬂg g?{ag?{tgs q%gy be

admi ni g fif red e‘!‘t%i R@n%&ﬁtﬁ?n@fofwfn%m e pl@pé’fE@Sytalnynﬁ thawelldsownbed
above. *Teérns sed herein, various terns are defined hel ow. \When
i ntip od wzﬁhﬁglued efpintmacy, sutteapadngiaing thawemppemtor hhabqyesopsifggtions n

enbodi nent (s her e e arti,cl @k Qrtl Nt ended
to neak°§ ‘2? %"rt’é(eg?@“% éOHSranﬂt?ﬂjgll%lﬁé%thoélﬁpceer%%\%ggdre _?5%2 I%I%?drrrlgl ! conly;trl sing",

"incl ugd}Adre ABEHbEAAN kfafidard textbooks.

Methods Of Use

The present invention also includes methods for the treatment of diabetes and
20  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 (I).

Compounds of formula (I) 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

25 also delay the onset of diabetes and diabetic complications. Other diseases and conditions
that may be treated or prevented using compounds of formula (I) 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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43 WD 03/027112 PCT/ US02/ 30176 are intended to be inclusive and nmean that
there may be additional elenents other than the listed elenents. The term
"subj ect "'wa30gAd2 herei n i ncl udes mammual s (e.g., humans amdTarsozsiizg. The
term"treatnment” includes any process, action, application, therapy, or the

like, QaMIRGEHD oR FiHRIECMellitas,| Diibags L dre rmn(Smppng) &55(1,999)); daplalméd. cal
aid wwth the object of inproving the subject's conditi

i ndi r edadting glucaseoliF @y (Eharlgsy @gr@lssﬂt@b_@i 49 79@0H(ﬂ9t1?)0r¥eﬁtlauﬂ?aidﬁ | n t he
subj ect rase ans the amount of each
agent %{&%&?{»@1@@% %2@@&?” Ple‘%%%i & dé‘\él i nprovement in a diabetic
condition or disorder 10 severi ty whi | e avoi d| ng or mnimzing adverse
side effects, associat vvi h h erm

" phar maceut .QOAW%}‘HQ%B@%F% ae(l ﬁa?setrah %gﬁﬁédesc 1irhtg Z{FX@QB%E%?%%% ate
for sus%ebcfhdﬁr}l)&%m%&@é (B?dp@ﬂL@émmﬁt& dreClassificaibnug’” Dialbeﬂemdédlims,corrpound
that is a drug precursor that, following 15 adm ni st rE@i@oggto a.s

and sulRiebetenCarebBopPoh); 355(1889))er$‘@@3 %eéowya%ﬁs%l@ chﬂmc\‘?}
Co to t t
e st B pBEhIN Sox BB BhER st ind Sl PRE R e RSO LR ess,

PSTon a prodrug Is an acyla edform
of the |gt 49 indGEEAiEBEtes THelulgl bawareg ndefintitetli wnspypiwind] miqotinichacids r uct ur e

of the conpounds: In the groups, 20 radicals, or noiet] defl ned beI ow,
t he nurghegocofticonis hpfrenzod hyrgldohqrewne&raﬂnepeaw EGRts, @3l tr‘?fﬁ% lé%" E%f 1-8

car on a | kyl . The use of a termdesignating a nonoval ent
i'cal" %ﬁﬁé‘%‘é"'a&f@’\}%a? ‘radical is appropriate shall be construed to

deS| ghate the di vaI ent radi cal and vi ce versa. Unl ess ot hervvi se specified,

convent i onal defl 1§I§ea911enatom

val ences are %801518& eve &Q’Hrh%h?ggvgﬁt s an g% oups. Wen

isy mf(’()' Sco‘fz%ﬁhtﬁ)‘ﬁ wifir @fdﬁfloﬂaﬁ thegepiks anﬁ/di*&f)ﬁiPSuﬁds lﬁlog'lndu ﬂ)h(WhISki'}lled én fheraved by

i nking group A, grou and grou Rln rder th

at t achn@ntheofrogtpjest Oﬁ4d1$@9t€?3/a0‘i YfP 33‘?&3@9@%@& t%‘% ic{: any

positiq Obnfibu QG OHR ibdi% ié?ﬁa 2b%tu§9(l_l ﬁ)aﬁfa'ily%tr Wb lefal@%c@nﬁﬁ!ﬁtl&ﬁthefdppked to

any p05|t|on on group K rma stable struc ure and group R nay be

l'i nked to o . .
15 Compounds of formula (I) may also be administered in combination with other

known therapies for the treatment of diabetes, including PPAR agonists, sulfonylurea
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
20 following administration of the compound of formula (I). 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-3 or any combination of two or three of the subunits
of PPAR. PPAR agonists include, for example, rosiglitazone and pioglitazone.
25  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 (I) include acarbose, miglitol and voglibose.
Insulin sensitizers that may be useful in treating diabetes when administered with a
compound of formula (I) include thiazolidinediones and non-thiazolidinediones. Hepatic

30 glucose output lowering compounds that may be useful in treating diabetes when
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any position on group Qto forma stable structure. 5 When synbol s such as
"A(OR )-R'" is used, it refers to a group which is forned by susbstituting
group A wwoOhibeitin2 group OR and group R and the attachnmentCafusols@7gr oup

"A(OR )-R" is any position on group Ato forma stable structure. Goup OR

and groun . é&?@f lbpkBand 8 RIMURAS) ihélade ARtgrminpsikhtas Glocophagsambl e
structurems%b hllgt?taecr mb" hal ogen" rg?ers to a hal agen r,adiqci%)l selﬁct ed from

f 1 uor oGluehptage Xibr cimsulimsedreldgoguh dhat anash be Aisgipl 0 tEqaipg Qe UR at ed

al i phatj c hydrocayrbon radical.. " Al KyKk" Ny

unbr an@%HISéFQQyW“ rotepo af’rfrpff”érgulgxb"%@ﬁéﬁeglﬁlforr\%ﬁi&g%%q Eglﬁg%?gﬁps 15 t hat

gr e SL&@QQ lhﬁjLFh?i &ral BXC/ 9P ROPFecEbi apatisty, becvetinneateghiniden meglitioiieat oms and
ranche y

groups containing fromthree to ten.carb ons her
exaimp| mpaglinidey dglitsenkipnideyr glimepiridas C‘hjfoép@i)?tﬁ}dﬁhtgﬁmg?l %ﬁéﬁ ’d‘FB‘S%s
containing.fro ta,sj x _car [ hm@re0 .
cont ai %ﬂi@“ﬁ%ﬂﬁﬁﬁw 1 ogg§g%g§ﬁ gghg,%{%%gg@l ﬁ%?sﬂ? gfg}ﬁ?si’ ?rlgarrglei ?FZd by
D L Lt oy, pe AL gt o
, 1-di me et hy (tent-buty .an e |ike. . MR . e
"Al k", fdmluéﬁémrd used imeepkinafien Wﬁhtm%ﬂp SeTERBPFHE 'S ??%aﬁg%eﬁ%ﬁéﬁgfﬁ?" al k" or

"al kyl refi AL ing to the above definition of

"al kyl Qf %S?eaé&%%%fe’éﬁs t%@?ﬁ?lgglglg%cas&ggﬁékoxy", "al kyl thio", "al kyl am no"

refer to alkyl groups linked to a second group via an ?xggen, sul fur, or
éperyy

ni 46 ogen at Gompomekpet: fowveily (D2GafHedsot be rasedan gasthggs: o oA al kyl
group in which one or npre hydrogep .atoms are . d, Wi a n at ons.
This t epmbinaticn, 3k prti-ghessly é%ﬁ:ps‘g%'gﬁes ¥ 31{“%? f‘ﬁ‘ﬁg‘?}&éﬁﬁiwg@ﬁ%’ %g

prefer ggtq% tg%bﬁ%gg\g@&rfeéa@t& €sudh kY fodQuiie, Situsiaining @deridid)hanhlipaser nor e

fluro or oro. m "hal oal koxy" refers to hal oal kyl groups linked to
a 30 sedsitds, gudugs, raxampxygistat Xemsal)The term "al kenyl " refers to a nono
or polyunsatuarted aliphatic hydrocarbon radical. The nono or

pol yunsat urat ed al i phatd ¢ 0 b ieal; Bl Sfahe ligaGtiorriea 45 WO
03/ 027112 P F@gﬁ%‘ﬁ%ﬁf‘%ﬂn@ér oﬁl-aaé’a@%bo%g dq'ﬁgllgc%ond. "Al k%r:yl Trefers to

bot;h br.gpshaforRhuirhEahacnig dsehid treag tipidpdisordenshin disbednartisptspa¥uchal |y or
fully hal ogenat ed. Exanpl es of "alk | " include, ..al ken 0, .hat are
strai ghirugshiasindes bl age 0y lisniged o M %’ry%refd%ﬁ?ﬁ W]S“]?IJ%)I ’er#oélg‘¥cb%ﬁcﬁ btélié ons and
branc h%%d%%&l%@%&t&%%ﬂFffbrﬁ%ﬁcﬂ-léﬂv'aﬁvés.r Bnlfduaes éDfotatlaqBrihanalad beresedt her

in combination with anti-hypertensive drugs, such as, for example, B-blockers and ACE

inhibitors.

20 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
25  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

. . . M 39 [13 1 I3
there are one or more of the elements. The terms “comprising”, “including” and “having
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5 exanpl es include al kenyl groups that are straight chain al kenyl groups
containing from two to six carbon atons and branched al kenyl groups

cont ai ni ngofsoeTithree to six carbon atons. This termis exensor/siled by
groups such as ethenyl, propenyl, n-butenyl, isobutenyl,

5~ Mt Nyl fen fio Aol bitlan Pk ERIhay BEAdIINInal dRagnid othanidhrtthe | ke.
10 The term"al kynyl™ refers to a nono or pol yunsatuarted aliphatic

hydr océisfedelemreatdi cal . The nono or pol yunsaturated aliphatic hydrocarbon
radi cal contains at | east one carbon-carbon triple bond. "Al kynyl" refers
to both branched and unbranched al kynyl groups, each optiognally partially
or fully har[\ngmﬁi‘adbjeaifasrpb@ﬁméinTrmﬂudpmmamai&(m&umwwmlan@%ﬂps t hat
are straight chain al kynyl groups containing fromtwo to ten carbon 15
atonms and branched al kynyl groups containing fromfour to ten carbon atons.
Ot her  exanqheseriiretdatea? knctudes amsoprpsess eatiomrapplcatmingtheraphiairih@likgny |

groups containing from two to six.carbon ato nd br.anch . gr oups
conbai rivhetein powbiestingldiag,a Bupappemg; 1§ pEOv: E‘e?‘é?%rﬁﬁdsW@ @%p |J$%£e by

groups éﬁ’gfﬂ%r%%g? ;spgfé%fﬂ’ s cOIRRIN irectBF by MkrectBN Gr lshRvink itﬂf@?m@fbss'[ﬂe ofarm

"cyclo o the nmono- or” polycyclic anal ogs of an al kyl group,
as def icoaditiabovdisordat indbe stjeatwi se specified, the cycloal kyl ring may be
attached at any carbon atomthat results in a stable structure and, if
substituted, may be substituted at any suitable carbon atomwhich results
in a stabl e Ter yhidse e “tHexaeptiedlyaffeci’ oahdaps reouamsoms af ecasht dg&Ried

cycl oal kyl. groups contajning fro hree to ten car a5 :

exanpl @émlﬁétpi?ééﬁ%tm F?hegg‘?ﬁlﬂ]f}émﬁ%ﬂ‘{eéﬁl% Y2 arbg{e%gf %{@@l %rgrl %)gﬁerat ons.
EXEH%P' kY ﬁt§,y$/h$@|al$¥ﬂdir%r BH RSiniMGhddRivee | sty effydts assoclacddutvith  the yivenpent yl
cyc ohexyef, cyclooctyl,” cyclononyl, cyclodecyl, norbornane, adamantyl, and
t he | i khera3dtitimeatnmantn " cycl oal kenyl" refers to the nono- or polycyclic

anal ogs of an al kenyl group, as defined above. Unl ess ot herw se specified,
t he cycl oal kenyl ring may be attached at any carbon atomthat results in a
stabl e st r ucEherternafipharinbcetissily acseptablermpantthakiis stibieet iR BaPRIRPIELS t abl e
car bon fatom.t ha resulttsli n ,[stabl e structure. Exanples of 46 WO

03/ 027 192V5¢HAR %518 PRIEFval kenyl groups are cycl oal kenyl groups
containing fromfour to ten carbon atons. O her exanples include

cycl oal kenyl__gr oups, cont aj ni four to six car 9 dExerpbat

cycl oal keny! T 6T s PFAEYS, loloey %ﬁ?ﬁlg%%%,tﬁ%ty%%%gﬁ?}ény S,Orcyc’l ohqxe%gyl ,

nor pomeng,inARetidd® d dubfoct and subsequent absorption, is converted to an active species i7
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,

20 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 definitions of

terms controls and conventional stable atom valences are presumed and achieved in all

25  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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5 The term "heterocycl oal kyl" refers to the nono- or polycyclic structures
of "cycloal kyl" where one or nore of the carbon atons are repl aced by one
or nore aworms/02iimziependent|y chosen from nitrogen, oxygenpPCarussubfiaé at ons.
Any nitrogen atom maybe optionally oxidized or quanterni zeg,b andb any
sul fur MY : i R8Rioh bnrbEh Aed. foAh alddbbssirativer WoswipsPewyfbed, the
heterc%gﬁcyfoéﬁn%}l@e%si ng#r%a&?b%? cagt(rtﬁa%:hed at an car‘i)on ag&om r .het er oat om
t hat rlaget te anypasitidnain grosp Autetfarre aztrble $tfu°§l§6§¥ SRR A R eB‘é’Eg‘fle)osti t ut ed
at any suitable carbon atom or htth? tomwhich results in a stable

to futich SR

st r uct3YPOSHERRPBIEEY P SRS BEYET 0 1 groups are saturated

het erocycl oal kyl groups containing fromtwo to nine carbon atons and one
to four heteroatons chosen indepengentlﬁ fraomnitrogen .%ﬁ%en eqotl; 15
sulsf ur at on@hekspmpole suchfasiidl @Rk} 1owe wfeg?fééfbwo I RoPBRSt Pho,
pyrazi no, . tetrahydrof urang, [ acheber sfauil @ahkenyl "
refer SSUFBSt’ctWéngngﬂ%g Ao‘pﬂlbgp@lc%fgwg%?dpgékﬁuye%i&g?&%f:?;/cl oal kenyl "givm%r e one
or nor @A@R’})h@’ 6 AR P PESIRGIOOM g A &pfamenistble stractare. rfgioup ARnind group

i ndependent 'y chosen from ni trogen, oxygen gr sulfgr atonms. Any nitrogen
at om nByhaybe pinkethig any pPesfien 9B §BP fﬁﬁ%ﬁ%&‘rﬁﬁta} WSUHHE any sul fur at om maybe
optionally oxidized. Unless otherw se specified, the heterocycl oal kenyl
ring my be attached at any carbon atomor heteroatgmthat, results in a
stapl e st r uTheteemahdogéd” refestoi 4 balegen mdigalslosied fram (e, chlere, R{OWmY; ¢ abl e
carbon atom or heteroatom which results in a stable structure. Exanples of
25 het@f’@é9cl oal kenyl groups are saturated heterocycl oal kenyl groups

containing fromtwo to nine carbon atonms and one to four heteroatons
chosen i ndependently from nitrogen,

oxygen, .or sul fur. atqns. Ex | es of
het er ocycl oThk el “abiryineers toca a@@gﬁ%@y&mca%gpﬁ%?ﬁgf u@ﬂ'} ?ﬁ%gt he
like. 30, The te "cycl.oal 1 r } pRotudeadd & the
for mul ¥ bﬁg%éwg%%w}br?r}c@% ggixlé%q%%gl%%é%oﬁ%%ked o a }ggg%ur%g group
Vi @5 N 0% WEesraddhe Bhair AIKYOz0ap O AiRinp ERiUSO@ 1801 PatboTlatoraeer! braRgice ref er s
to a nonoval ent radical of the formula, -C(=0) - | and =)+~ oal kyl ,
i .e., afkyhlgkupssonip Ay e i 99 WB‘&“CL("@“% ?etﬁ%n%fgig rpc%%qun\?lfa)ge%%nyl
group CL=0Q), | g | By EordiathinBefons 6BS b bikt @dbod stomsyantloal kyl
aryl, ou eﬂflégr]agé%@gﬁa&hgwﬁ%gl of a%yl _grlogpsO i nclude -C(=0 Me ( gtyl ),
- (=0 GrihchychlRplr gpys cobta{miyg fromrthyspite sitoprbon atongsy. g igPyis ?’fiﬂ‘?@ﬂ&aﬂ% cetyl),
and the like. The ter ;lz’ire %ﬂyl, }g_le);Oepgl p 1t_&eﬁfy%e9h§ﬁf93§fo‘fx91)mﬂodinﬁfhyﬂ)@hylcyC' ic

ar onat by groups such as met
20  (tert-butyl), and the like. It may be abbreviated “Alk”. It should be understood that any

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 oxXygen, sulfur, or nitrogen atom,
respectively.

25
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

30  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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carbocycl es, for exanple, phenyl and naphthyl. Unless otherw se specified,

the aryl ring my be attached at any carbon atomthat results in a stable
st ruct ur ewernd/0271fi2 substituted, 10 nay be substituted at aerCTEILsm/ahme car bon
atomwhich results in a stable structure. The term"aryl" refers to

non- SU%?M oL &6sh asu1s vandl 3Aﬂdeﬁylﬂﬂbfefmﬁli whswmbd un@dnmwedraékmwl nore of
the fo

h a - | kyl, k
ol Kenylsnup Chach oy Remsly octs r@?qu%a,tpd Framg 0§ SR P a oo

al koxy, cycl oal kox: 5 ¥ %Q{gﬁ)hﬁb NHVE and
- N( Me) @?enyéjg-r &ﬁ% arefgr éﬂ al?am g‘lkﬁgfl 5?90;?4 cart %g%?;glcff(g aeid AT the above
subt si fibfis O GraRcHedr dikedyl Reoupy h@htalirﬁhgd‘rom tthree d:pttem r¢a1tbloy as@msc@&@r gr oups
to forma stable structure. It may be breyl be

under secopleshimcludeyelkaybigrraws it taéﬁ‘r Fraig trfé"a’éha ggyil %?upsa?oyl? a1n18g "% refers
to anal o cordin f t&@hing @ thred @ siexabphe, terns
such aL gi’r%ﬁg ‘Ona a%%g{%&&%@%&eﬂﬁa%ﬂiﬁﬁé &Jrﬁef elpgto ar y? r oups Ilnked to
a Secopdn@l Ot thﬁnai’s exangsiifiedsby f groups 3ﬁcbrasnﬁﬁlpm!jemf@n%ﬁ€ rdgarhi vel y.
The term "heteroaryl” refers to a sta [gferably, 5 or
6 nenisebeanylndiesd ﬁdb‘i‘tcz gyl 8"R@tﬁ°é’i’ﬂ??{¥8y€°8?ﬁn§e°§?‘% sr{ ﬁe?er ocycl e

radi cal. Each heteroaryl contains 1-10 carbon atons and from l1tob

het er oat ons i ndependently chosen 25 from nitrogen, oxylg)gn ang sul fur,
whaoei n any Theltbum “bidyeylattms tmy mpm @nmoﬂymg@tuar@ﬁd. dinhatic Aygr Hi t r ogen

het t t |y b di
Cpeci { FSBEALL e RS R gty PR by RO ) ool BE R Lo R o

or car RQR., %Eu%mltthﬁfe baRUl talkvhyia rsfe@dotoebahrumaheé aadu dnbiahclmdbalkinydt ed, may
be substitute

at any suitable heteropatom omthat. ults in a
st abl e gstupsiceasheoptiphelly eertiatlyer efﬂB&rlgalogenﬁe$ dpé‘@ @#%ﬁ‘uy f?u ps t hat
are non:substit ut or t Wint fvoOfdcteflcafbone  of
t he fo|ak(¥wb§§“’3?%ﬁ}% ehStP‘l %Cﬂ% ﬂ%@‘lﬁ ﬁ@p%h@%{%%% oal Kyl . C2- O
al kgny latonssd ake braabdaldsanly krouf ctifiamlitgy tﬁy)kn, fonirt footen caehng, aqur S, o - o

N ﬁxﬁ)y.’z;:a?ndggeg: és'teﬁ?l%ﬁ&pups”h@ i b2, Tith o LeouPss TR T o,
car boxyll G, afd Chp, bk 28Rl ed?xd Phanchét ﬁk?ﬁ’ﬂ Yoroupsiohtiiting &dirclus tessighvagwnf ur anyl

t hi enyl’, "pyrro oxazo t hi azo i m dazol yl, pyrazo xazol yl,
i sot hi alzcﬁhsyl Thlsd)eadllazmdnypl;ﬁddrb}azmlllw Suqhe*llsr ethyyli PTOPbﬁlﬂdP%ti’%flyPnfﬁV‘n di nyI
pyridazjnyl, pyrimdinyl, pyrazinyl, indolizinyl, indolyl, isoindolyl,

benzofd%ﬁnyl benzothienyl, indazolyl, 5 benzinidazolyl, benzothiazolyl,
bengoxazol yl, benzisoxazolyl benzi sot hi azol ylI , purinyl qui nol i zi nyl
ui nolinyl, isoquinolin C|nnoI|n I ht h zi.n i

q Y The tgrm “cycloa )fky ” refers to theymonoF-) or po ycychcy analo%éJ IOP Ollklypgljoup,

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
25  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.

30 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 that results in a stable structure. Examples of
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qui noxal i nyl, naphthyridinyl, pteridinyl, carbazolyl, acridinyl,

phenazi nyl, phenot hi azi nyl and phenoxazinyl. Terns such as

"het er oarybeg27112 het er oaryl t hi 0", "heteroaryl am no" ref @CTiusohaties oary
groups linked to a second group via an oxygen, sulfur, or nitrogen atom

10 r esc§féﬁ>ta1'k%§§/1ygro{[$se afcedy¥oall@Ryll @oaps cartaihimpt fromafoly to tmasarhdrastomtie
subsequently deScribed event or circunstances E‘SLY g{/ may r%(())t ggeur, and
that tOthedesemplesi meludaceysdesdkeanyk [oHAS s CHRIE RS B, &Mt B8 Feuivst ance

occurs_and.i nst anc in Whi | e ¢ r é‘{%@ﬂt&n 1" oluRehyly 15
subst | BXRERETY WQO??F%‘M gwgﬁptlﬁéluggyfycra I cal r?gy or ma}{y g%{l be substituted
and t hagdhdhigne, d8Seilikel on i ncl udes both substituted aryl radicals and aryl
radi cal s having no substitution. A conprehensive |ist of the abbreviations

utidized by organic chem sts of ordinary skill in the art appears in the

first issue.of .each. bhefdouwonale Bfon®r dRNbElycyeliestsictuyes bhis | st
is typical ?ghepli%lglent}lé%h%gag&%g Igefenti tl gd §tnandar% Ki st of Abbreviations.
20 The«ghlaryiawharsomeartmireed thacabom atoist are aerlaced| byagisr SVPSL B8 ut i | i zed

by organic chem sts aof ordinary skill in.the art . i or at ed
by ref exdeppndenthoehqsen S aitgeen, rﬂxé’g‘?rh\%ﬁﬁf%rn?empﬁ'e%g% gﬁgéf%%e% ?és) are

i denti fj i % it gt | RUfue alah!l @ tiptonElle roxidized. CAS
ver si o%ét?ﬂgirllg@%gcggé(?%&q@%lnt\gﬁ{/&déﬁgd B%K Si cs,a 67t hayéj(cje. ﬂ5t1986-1_2>\z} i nsi de
cover . Uakesdbihemvibaspesifiedaths mmmmw% sRg Oy Beotttashechy Ay e Pﬁ%qnbns are

used throughout the di.sclos th I A idd: 2C12
ot hy| BHEEGRRGR G rordl o s bt AR Sl YLESEIRRR Al
03/ 027 132 RCT4bIS0 2430 1oFbhetdloASRY walthydswlts irs aditalie striidtutee  FiyBmalearfydr ous

magnesi um sul tate DMSO di net hyl sul f oxj d Et CAc et hyl et Et 20
di et hy hetetokgeloalkyl3gionps ase ﬁ@tp@pﬁdﬁ@terwckvﬁ?yé GEpS wt&é}%aiﬁor%%%g )t((?s EIE

carbon atoms and one to four heteroatoms chosen independently from nitrogen, oxygen, or
15 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

20 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

25  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.

30 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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HC hydrochloric acid 10 Hex hexanes 1H NMR proton nucl ear magnetic
resonance HPLC high performance |iquid chromatography K2C03 potassium
car bonat ew@92@281zesi um car bonate 15 NHACL ammoni um chl or ipda@/uset/a@7¢ i qui d
chromat ography / mass spectroscopy MOH net hanol M5 ES nass spectroscopy

with el eC”ﬁ*ﬁm&m OHGER SR MBhdatek banal of 20 fatchiasG¢-O)relytuaki-de RT

retention tine hour mn mnutes Pd(OAc)2 pall adium acetate 25

ml (ij 8 Ip S{eﬁﬁc:{/doeakﬁl 3 éd EIFDDI?:HQW bp hﬁ%@ﬂkiyh EhecTy d}iﬂﬂ@é TietipcSsPAFFOBR 13§91yl Ve
ylL.f ormam de. I
hydr oc B1OYPi ég )waflj?f?]f‘hf’alﬁ%ai@ﬁr ?‘Pét h %Fgergﬁﬁtg@%%h %ﬁéﬁ)gﬁd’lfc ?F??Sj ﬁ: trJnmd'eI'LC
thin | gyefoaffll PRBHAHs 3P AYy] g}_cﬁg’sﬁlﬁdhﬁddlqa&el)m (@cétgll), HEED) CH,-cyclopropyl
t et ramet hyl €t hyl enedi am ne WO 03/027112 P jUSOZ/ 30176 BINAP 2, 2

- bi §( d(mmWHyﬂﬁwbﬁ),ﬁ@X—@)qHﬁhr{ﬁlﬁﬁWWPtYH@% the likedr oxybenzot ri azol e hydrat e
NaH sodi um hydri de MeMyBr net hyl magnesi um brom de 5 DPPP
(di phenyl phosphi no) propane DVE di net hoxyet hane

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,
10 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,
15 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,

20  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

25  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 that results in a stable structure. The term “heteroaryl” includes

30  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, thiol,
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Al C13 alum num chloride TEA triethyl amne CS2 carbon di [

met hyl iodide t-BuOK potassium ter%/- but oxi de KHVDS pot gls::JL];nl de 10 W

hexanet hywaiosiokazz de Li HVDS I'it hi um hexanet hyl di sil azi de PCIaGB/3E06lI um

E%/pcﬁlbr onmte 15 Br2 bromne Conc. Concentrated Pd/C palladiumon carbon

FL O ehhanal, o ATTRN 2 FAGNRONE SR imahiiess deticdtPbikit as Alremy) phosi ne
S hydride L I Tthium diisopropylamde SOC12 thionyl | oride 25

VGl rietehgleoytkdlginybxazblybr trieolDMARIAzalylrepyIgeii, spyZP tlnds ool

4- et hyl nor phol i ne  AcOH acet.ic_acjd 25203,. sadi ' H-TEE

sul f urexedueslyl, ¢replyle BB ﬁhlwg’iarﬁi%@g’( :%‘%‘%h éuk%ﬁ}c}lt iﬁrzns04
;i_l ljj_m n}ﬁ}?ﬁ%ﬂﬂ” RlolizZihyl CifiAA2 7i,]séi¥1d51gr/ Y3AZJ(BRARYE bARNhienyl, indazolyl,

, 1'-(&zo |'car onyl') -d|.p| peri di ne EDTA et hyl enedj am net etr aaceti.c .aci d
CC12 FOsehznillazol 2; benzoiihiezadyly bhzgsazebylh herzisoxareyl, é’@%ﬁliﬂ?li‘lﬁ?oc?}%i purinyl,

quinolizinyl, quinolinyl, isoquinolinyl, cinnolinyl, phthalazinyl, —quinazolinyl,

quinoxalinyl, naphthyridinyl, pteridinyl, carbazolyl, acridinyl, phenazinyl, phenothiazinyl
and phenoxazinyl. Terms such as “heteroaryloxy”, “heteroarylthio”, “heteroarylamino”
refer to heteroaryl groups linked to a second group via an oxygen, sulfur, or nitrogen atom,

10  respectively.

The terms “optional” or “optionally” mean that the subsequently described event or
circumstances may or may not occur, and that the description includes instances where the
event or circumstance occurs and instances in which it does not. For example, “optionally

15  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.

20 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.

25  Abbreviations and Acronyms

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

the following meaning:

CH,Cl, methylene chloride
THF tetrahydrofuran
30 CH;CN acetonitrile
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5 Preparative Exanpl es Exanpl es of preparations of conmpounds of the
invention are provided in the follow ng detailed synthetic procedures. In
t abl es 1Averid/o2ZAji2t he synthesis of each conpound is referemasd2back to

t hese exenpl ary preparative steps. In tables 1B and 2B, 10 the proposed
synthesis of each conpguusl, i s rghigidenseddinacdulfate t hese exenpl ary
preparative steps. Al reactions were carried out under a positive pressure
of dry argon or dry MgSQugen, amkydmssenagnpsip@dulfai§netically unl ess

ot herw se i ndi cat ed. itive Ligu solutions were transferred via
syringe or cannul a, aﬁﬁ’rf?eatroduggﬂe%ﬂg%%?{g%cti on vessel s 15 t hrough rubber
septa. Commerci al graggohgagent sighseetstd vents were used without further
purification. Unless otherw se stated, the term concentration under
redsced pressure’ ref&®to usdiettylgthgiichi rotary evaporator at
approximately 15 mmo . Al res are reported uncorrected in
degrees Celsius (O. %}’Aﬂ ss ot hé&%ﬂgéﬁ%nﬁdi cated, all parts and 20
percentages are by volgynme. Prot ¢ggdfolgn nucl ear magnetic resonance (NWVR)
spectra were neasured with a Varian I\/brc,Léry (300 WMHz) or a Bruker Avance
(500 MHz) spectroneteCQith eit K8RODRASKIAES 0. 00) or residual protonated
sol vent (CHCL3 6 7.26iyMNeCH 6 3.130;,chNECa86id 2- 49) as standard. The NMVR data

of the synthesized exanpl es, whi are not disclosed in 25 the foll ow ng
detigi | ed charaterizatifms, are ibexagseenents with their corresponding
structural assignnents, WO 03/ 02711(% PCT/ US lefe%Q&a?n%e The HPLC- MS spectra
wer e obtai ned using a t - PRCYEP JULTHA4PEES EGUT pped with a quaternary

punp, a variable wavelgsgth det qgé}p{erﬁﬁl&la@éelﬁﬁﬂd&ﬁbnﬁtoﬁk@hypro C- 18 col umm
(2 x 23 nun, 120A), and a Finnigan LCQ ion trap nass spectroneter wth
el ectrospray ionizati deC@Bpect r PospiBmMsEEINAE from 120- 1200 anu using a
variable 5 ion tine acgordi ng tao, t. of ions in the source. The
el uents were A 2% Cl-iif%ﬁﬁlﬁ vvatcg%ltl%%g%Z% TFA and B: 2% water in CH3CN
w tfy 0.018% TFA. G adidniclel ut i anmbniomchifddB t o 95% over 3.5 minutes at a
flowrate of 1.0 nL/m n was used W&;lgan init'hal hold of 0.5 mnutes and a
¥ PRESSRRCCEOOPY) nyt es.

final hold at 95% B ofL@M ni nutliggid SREPRAtOREAR
MeOH methanol
MS ES mass spectroscopy with electrospray
NaHCO3 sodium bicarbonate
20 NaOH sodium hydroxide
RT retention time
h hour
min minutes
Pd(OAc), palladium acetate
25 Ni(dppp)Cl, [1,3-bis(diphenylphosphino)propane]dichloronickel(II)
DMF N,N-dimethylformamide
EDCI 1-(3-dimethylaminopropyl)-3 -ethylcarbodiimide
hydrochloride
LTMP Lithium tetramethylpiperidine
30 BuLi butyllithium
TLC thin layer chromatography
TFA trifluoacetic acid |

TMEDA tetramethylethylenediamine
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10 El emental anal yses were conducted by Robertson Mcrolit Labs, Madison
NJ. The results of elenental analyses, if conducted but not disclosed in

t he fol | oworg/oeatai | ed charaterizations, are in agreenenPSTWSO3AIN€i r
correspondi ng structural assignenents. The foll ow ng specific exanples are
presented to illustragenppe i nvent-bRUipRNSIREsSRN0)FQI Bllaphthy]) as descri bed
herein, but they should not be construed as limting the scope of 15 the
invention in any way. HORter nedi khwdmxybenzetrigeelehgesies- net hyl - ni cotinic acid
COON C NCd 20 thhgldéfu-ll A sol uti.on ofr@é)di umnitrite (2.73 g, 39.6 mmol)
in water (15 nL) was ed sl owct’lm%ly% ol ution of commercially avail able
(Maybridge) 2, 6-di chl sigBrTet hiflethylthg@iebinaibemided. 5 9, 22 mmol ) in
concentrated sulfuric acid resulting in evolution of heat and brown gas.
TheS mi xture was stirr8®PBt roon{dighgsalphostin®BioPa™ i n, and then heated 25
to 60 Cfor 7 h. The l 4t i on 0 C and then water (15 nlL) was
added. The 53 WO 03/ 12 PC?’?%@%@%%%%Q resulting white precipitate was
collected by filtrati enchnd washiethiih bhloeddane. The aqueous filtrate was
extracted with Et OAc (FBX) and the conbi ned organic extracts were dried
over MySO4 and concentFét ed in FU8 a0 residue was conbined with the
white precipitate toqafford 2, 6;4di ~4-nmet hyl -nicotinic acid (4.39 g,
97% as a white soli d:C%ZS LCVS %fgblgmﬁgl@len MH+: 206. 3. Method 2
Congentrated nitric adMad (14 nimnettsdisldted to cooled (0 C concentrated
sulfuric acid (43 ) intaining the internal tenperature below 10 C
After addition, the alty Kpn xt uP® %@ﬁ%&%@tﬁxa‘% 70 C and comercially

avai | abl e (Avocado) 2ggndpghl or godsshiin WBkARiétAyiaRithAGNi trile (20.0 g, 107
mol ) was added. The tenperature was raised until the internal tenperature
of the reaction reach&H N T. HthigmihexgaethyldisHazifeat i ng was st opped and
after 2 h, TLC anal ysi veal ed t.hat ction was conpl ete. The
reaction m xture vvasll\iagj(’)ﬁ%ed tog?&ég%hplggn%gﬁlg@ure, and slowy added to ice
(1G9 g) wth strong a@rf ati on. bidmeinsolid was filtered and washed with cold
water (10 nmL). The solid was dissolved in 15 EtOAc (100 nlL) and the

sol ution was dried ov&Onfa2SO4 SRBCEHRICENt rated to give 2, 6-

Pd/C palladium on carbon
EtOH ethanol
NH; ammonia

20 NaOMe sodium methoxide
PPh; triphenylphosine
NaH sodium hydride
LDA lithium diisopropylamide
SOCI, thionyl chloride

25 MsCl methanesulfonyl chloride
DMAP 4-dimethylaminopyridine
NMM 4-methylmorpholine
AcOH acetic acid
NayS,03 sodium thiosulfate

30 H,S0;4 sulfuric acid
CHCI, chloroform
MnO, manganese(IV) oxide
LAH lithium aluminum hydride
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di chl oro-4-nethyl-nicotinic acid (21.0 g, 96% as a white solid: Rf = 0.20
(1:1 EtOAc:Hex). Internediate B: 2,6-dichloro-4-nethyl-nicotinoyl

chl ori de wO@B/022® CI N CI A solution of 2,6-dichloro-4-netlayiusaz/aaré ni c
acid (3.94 g, 19.1 mmol) in thionyl chloride (18 nL) was heated to 80 C
for 2 h. After coolingpbpe sol utli’qazodesutsamydeadipipatidide i n vacuo to give
2,6-dichloro-4-nmethyl-nicotinoyl chloride as yellow oil. It was carried on
25 to the next step wiHINOAt fur ehwlenstiamineieffaagsiic 2Pt s transf or mati on can
al so be acconplished [ alyil , ¢l j ' talytic DM in place of
thionyl chloride. 54 e é’%@hﬁgffgﬂ‘%%h&?m ernmedi ate C

3, 3-dichloro-1-(2, 6-dingdN®y 0- 4- eedilyn nipjtei di n-3-yl ) -propenone O C C C
N Cl A solution of the 2,6-dichloro-4-nethyl-nicotinoyl chloride fromthe
pregious 5 reaction in CH2Cl2 (10 nL) was added slowly to a cooled (0 Q)
and stirred slurry solution of AIC13 (2.54 g, 19.1 mmol) in CHCl12 (54
m.). After 15 mn, vinylidene chloride (1.5 nL, 1.85 g, 19.1 mmol) was
added tg 108 R fesdr OPW se. The reaction was allowed to warmto room
tenperature and was stirred overnight. The m xture was poured over ice and
the ice slurry was acidified using 1 N HO (50 nL). Stirring was continued
for 20 mn { ' eWibih afdiptehdddd328) thelhe
conbi ned or%ﬁ?@q‘?&x?fg{: g&tl%fgyg%%ﬁ%ﬁﬁf@%& and co%centrat ed in vacuo

to gi veolowingi ddthibedosynilfeticGprdeatintasr ol tablest bkl ansly 2Adithe ?_éﬂ'ﬁﬂlf)SiSpP% 6é%ne
I(—|£e1x2ét %QH;’Z’“&% tsgqseiféﬁilcglfl l@?l% %f%ésel'eg\e/rsnp ary p%ép%?dtiv%ps. %?f‘ab?es g §n<p2ﬁ7 (4:1

\1- I(\ﬁ G-éilﬁ:? ﬁlﬁ}légésga‘lsﬁ%éaw oPYdabidli ddmdroxhd - B, Befbrepeadh®nod awi theseprergeplarle O HN

preparative steps.

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

15  through rubber septa. Commetcial 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

20 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
MesSi (5 0.00) or residual protonated solvent (CHCl3 & 7.26; MeOH & 3.30; DMSO &
2.49) as standard. The NMR data of the synthesized examples, which are not disclosed in

25 the following detailed charaterizations, are in agreements with their corresponding

structural assignements.
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A solution of aniline (4.04 nL, 44.4 mmol) in TEA (6.2 nL, 44.4 mmol) was
added slowy to a cooled (0 © and stirred solution of

3, 3-di chlwo®3i027122 6- di chl or 0- 4- net hyl - pyri di n- 3-yl ) - pr op@cansot/a12@ g,
14.8 mmol ) in dioxane (50 nL). The reaction 20 was allowed to warmto room

tenperat urer ﬁ‘é‘%ﬂ@?—l@[ﬁ § &ﬂa%@fenb&%eﬂ laX HetvetWPsckafONCGNTHRLEd i n
vacuo until nost t ol vent was renoved and then the resi dueMV%A 55 WO
c

03/ 027 ¢qpRETViISa Aty pivipyt adrisile Wavelegth aletector sebditd Wt ¥ (3X).
The conbi ned or.

and coRteht IS¢l np',{’i\;gééfﬁ%gﬁgﬁf@a aB% he%ﬁxml‘%g%{aﬁ T, ap%yﬂe ﬁ Kﬁ{?&é}lﬁlg?iogue

usi ng %1 éf%c)%%pr’é‘?%orﬁﬁa\fﬁml {pecfa Hefddcafed fromt IR0 1200 amu vsing a variable

pyri di n- 3- bi s- phenyl'am no- pr openone _as yel | ow sal i 40 9% :
LCVB Rion tithe 8cctding i thlb’lﬂum]lgggf ipns mfthe gowpge. (T@GPY 8. Vﬁré&c G}" &ﬁ?éﬁﬂ’gdl ate E

Z:I CRI' et & i tQ.kSég/oenge 5 2 RNGHN ANeARN Rkl 0Bl s vPAL Gyardié#ﬂt Rufioane O

1- (2, 68 oI bt 3. P)iihetedat3-fidv) rae 8F hisalpheinytaamserowitli an prdPenone
(2.17 g, 5.45 mmol ) and t-BulK é .1Q)<F1JB 9.81 ninol)gjﬁ%dloxane §5§5”L) was
heat ed okl @00.6 noieteniaghta firHe0ldatP5%6rP WAL BBNYES 8KL LW FAFH?S R-vacuo,
diluted vmtth wat er and extracted with Et OAc. The conbi ned organi c extracts
were WASHEE with brine, dried over Na2SO4, and concentrated in vacuo.
Silica gel flash chromatography of the residue using 1:1 EtOAc: Hex

ded 7-
{1 8] napht nyirarRa naRa e BB RO EIHERUL Pk Mpdion R 0 5 52

mn, Mgsults %%1&%1&@1—51&133585 (if: cbnﬂildﬁlébblhiem)t dibéleseadr mnthe doHevingndetzitedal so be

acconpllshed by using the conbinati.on of other r.ot ) s such as
DVF, arsharmiqEzZeiqms, &e e peseaes 8 aheé’écor’fﬁﬁil?nd%‘eg \?@)8 B ﬁ / US02/ 30176
Internedlate F.: 2,6-dichloro-4-(trifluoronmethyl)nicotinic acid F F F COON

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

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

COOH

2\

Cl Cl

20  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

s 10 60 °C for 7 h. The solution was cooled to 0 °C and then water (15 mL) was added. The
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Cl NC Method 1 5 A solution of NaNO2 (9.59 g, 139 mmol) in water (95 ni)
was added slowy to a solution of comercially avail abl e (Cakwood)

2, 6-di chlwo®3427142 ri f | uor omet hyl ) ni coti nam de (20.0 g, 77Pemwaisp2/sai7€onc.
H2SO4 resul ting in evol ution of heat and brown gas. The m xture was

stirre i Blleck&l By NEltaneh taa@ Nwadhedtveith hex#8. CTher 18 h.
The so%u@m% @ F"é%&?gv%% CC %n P};en water (15 nm) was 10 added. The

resul t hqugons ﬁttmt@wm&sxteaﬂwhwttb EtAACH3E) 20l G@(?Olahlﬂe‘i RESABISANTAE YW Gani ¢

t t d t
r1 1 ur SReov S e B, LR | D6y SO0 ooy pobAHE with Tad Gpiigue vas
2 6 di ﬁ%;ffﬁtgfe‘]to (atffo&a Iztmalem%wmraemﬂqﬁwmn@ 86 44.39 19 99%) A5 W white solidof f - whi t e
MeOH)', ' H NVR (d6-DVBO, 300 MHz) 8 8.18 (s,

1H)5 1ﬁcmﬁﬁd120®mncMIrﬁN@6@13 3 nL) was added to cooled (0 C conc. H2SO4
(60 mL) maintaining the internal tenperature below 10 C. After addition,
the acid m xture was heated to 70 C and commerci ally avail abl e (Maybri dge)
2, 6-di ohdtlod2 4- (trifluoromethyl)nicotinonitrile (20.0 g, 83 mmol) was
added. The tenperature was raised 20 until the internal terrperature of the
reaction reached 100 T. After heating for 1 h TLC analysis rev ed t hat
the reacti omomtmmMmtoeacuﬂ' ¢ mbpawes addedits copled (@ EC L ensicayratest ‘&%6‘

tenperature, and sl ow dde ice (100 Sty and

ext r aceeid ¢ o) fEﬁl?@"(lég(?h *PEF@“%F‘@‘%?%WF 9%%’%’ vve{be & g%ggd&gb %é \%gg hed with
bri ne. The sqlutiopdds 7057 W OfniRdtiblly PO LER2(B0tdd) 26ididhlavel- Na2SO4
and concentrated 1 n vacuo to give 2,6-dichl oro-4-

( t riof | weatioriicbtionitribo20) g, 147inemel) /a3 agdedggbhe tymperatust pasised vol . re =
0.30 (9:1 PC12 H VR 3
| nt J (mygp%g-épe?uge egpdiion réaq:?? T c 349+ %n@th% hl:gtnfgswas]d't&ppe

or o- uor onet nicotinoyl chloride F F
F COClan&hfitd £h, TLEUnbilykieRethled, tﬁatdhesi‘elaoman wagq tompletgoTharesattidn) mixdetei ni c

T S s R kB8 5o o8 P il 1

The solid was filtered and washed with cold water (10 mL). The solid was dissolved in

15 EtOAc (100 mL) and the solution was dried over NaxSOq 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

COClI

|

=
X
N~ Cl

20 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

25 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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concentrated in vacuo to give 2,6-dichloro-4-(trifluoronethyl)nicotinoyl
chloride as a 10 yellow oil which was carried on to the next step w thout
further pwoioBiogat:t on. This transformation can al so be acecmiSozbmEds usi ng
oxalyl chloride with catalytic DMF in place of thionyl chloride.

| nt er Mk alidit .

3,3-dic oro | -(2,6-dichloro-4-(trifluoronethyl)-3-pyridinyl]-2-propen-I-on
e FOC 15 C NC A solution of the

2, 6-di ghl I G ) I hbfle fromthe previous
react| g’fg (i?inﬂ{[}i&&(%(f?Eﬂﬁﬂqﬂ%{%gggﬁ?ﬂgﬁ%ﬁfﬁgﬁa cooled (0 C) and stirred
slurry solution of A1C13 (4.4 g, 33.0 mnol) in CH2C12 (14 nlL). After 15

mn, vinylidene <chloride (2.6 nlL,, 330 i@nol) was added to the m xture
dropwi se. The reaction was 20 allojedlto _larmto roomtenperature and was

stirred overnight. The m xture uregd @ver ice and partitioned with
CH2Cl12. The organic |layer was ¢ ected and cooled to 0 C 58 WD 03/027112
PCT/ US02/ 30176 before TEA (4.(@ int, %3 mol ) was added. After 15 min, the
ice bath was renoved and the reaction was allowed to warmto room

tenperature and stirred for addj t e .sol washed
Wi '[rﬁ 1N lIfICI Nﬁﬁ@@l Ofaﬂ"t? &ét‘gﬁg‘lor?h ni?ﬂB’iﬁ‘I“t?%Pgﬁ] &ﬂ%&@ gléd%tr%\r{\%%gh a pad
of sil 'rg Qﬁ Q?cﬁ‘{&‘@ %Qdécmmpylt@ atc%oﬁatif(or’d) ﬁacﬁstﬁ‘te@.m@fyosoﬂut{o&, 6 5

u

di chl or oronet -3-pyrid }1/4 ]-2-propen-1 -one: qix %@ 959% as
a br owof ilCl; (215@1\@ 1TE mmdspm @Huclz@%m) Refter 3 5 4ain( Poghdone chirdeddbdi at e | -

3, 3- d I I h fl I | -0
ve. P P 1R 19 ignoloan e thE R BIRN, ’%ﬁ.ﬂf’*ﬁ%ﬂ’ﬁ%%i%"pe”
mol ) 'Whrfﬁ% 1088 t%nfﬁeratl%@?anms)sn%& ovaﬁh@d sﬂm\nhmmre vas poateddoved i® and
stirred solution of "3, 3-di chl oro- 1%2 6-di chl or

(trifl woddrechsiry3vasacidified psinol NrEGEEOmh eSt(fgég gy congipugd far20ymin,
di oxane 0 e to ShbRed @ ERelcad ure and
f%st |aIn§1 Zcﬁerb\[ﬂéez%rodﬁl Wgrsr]g)&fac%ﬁ Wit d&z@v‘@%() THEE ol QPEhnk
were dried over Na,SO4 and concentrated in vacuo to give 3,3-dichloro-1-(2,6-dichloro-4-
methyl-pyridin-3-yl)-propenone (4.22 g, 77 %) as a yellow oil: LCMS RT: 3.25, MH":

284.3, Ry=0.47 (4:1 Hex:EtOAc).
Intermediate D:

15  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 cooled (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

20 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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m xture was treated with 10% HCl and extracted with Et20 (3X). The conbi ned
organic 15 extracts were washed with brine, dried over Na2SO4 and
concent r awed3siomrivacuo. Silica gel flash chronmatography ofPCrhsozr/aareue
using 6:1 Hex: Et OAc gave 3,3-dianilino-I-[2,6-

di chl of.0- i NBEAYed h Ald - Phdédiisined oagicaxtracts ofdre whi t e
sol i d ‘{@ﬁéﬁ%ﬁ%,&"{%%a: mﬂﬁ%{/&@%hg%@bﬁ/ésgx%oo MHz) 812.%?112,? s, 1. 9. 20
(br s, wased Witl9Swdter, did)l, over N®SO7. 2@ concenioatpd in gsuq.s, Sifigy -gekeflash 60 (6.1
Hex: Et QAc). 59 03/.0271 PCT/ US02/. 7 Edi A -

e i | SO OBTPbY o2 then Essifve 5% uid L]Pz%r‘r’g?%’gy %jtig% T{S@h@é%%]{’ vrametyl
H)-one%;,r@- 351123 Gl inblpfopanshelaeyéiow solid (2.22 g, 40 %): LCMS RT:

3, 3-diani 1{%%0¥1ﬁf§2?1%1?%1§7ﬁ?r§1;10_p§?}5(’§[n” fl ugromat hyl()- 3-pyridinyl]-2- 5

pr open3.R1 anie; MIEP: 3982, B 627 td1 HeaddOACBUOK (28.5 nL, 28.5 rmol, 1Min THF)
in dioxane (200 nL) was heated at reflux overnight. The reaction was

cool ed, concentrated in vacuo, treated with saturated NH4Cl and extracted
wi t h Efténmeddn® E: The conbi ned organic extracts were washed with brine,
dried over MgS™, and concentrated in vacuo. Silica gel flash

chromat ography of the residue using 6:1 Hex: Et OAc provi ded 2-anilino-7 10
chl or 07lCIgbang im&h§1-1iphlenygl: B pherytamino- BHAA Smiaphthyiridin-drene one (11.2 g,
9599 as an off- white solid: LCVMS RT: 3.00 mn, MH: 416.7, Rf = 0.25 (3:1
Hex: Et CAc). This transformati on can be acconplished by using the

conbi nati on of other aprotic sol such as DMF, and THE with ot her
bases such as NaH. Internedi ate ¢hl oro-5-fl uoroni coti noyl
chloride COCI F aNCl Cl A sol cially available (A drich)

2, 6-di chl oro-5-fl uoronicotingg =23.8 muol ) in thionyl chloride
(15 nL) was heated at reflux for 3 hl_ AMter cooling, the solution was
concentrated in vacuo to give 2, 6- | or o-5-fl uoronicotinoyl 20 chloride
as a brown oil which was carried o t he next step w thout further
purification. 60 WO 03/027112 PCT/ US02/ 30176

A mixture of 1—(2,6-dichloro-4-methy1—pyridin—3-yl)-3,3-bis-pheny1amino-

10  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,SO,, 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-

15 [1,8]naphthyridin-4-one (1.297 g, 66%) as an orange solid: LCMS RT: 2.52 min, MH:
362.3, R;= 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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This transformation can al so be acconplished using oxalyl chloride with
catalytic DMF in place of thionyl chloride. Internediate L:

3, 3-di chlwo®3i027122 6- di chl or o- 5- f| uor o- 3- pyri di nyl ) - 2- pr op@aTivsonso17© Cl F /
I GO 5 C NCOC Asolution of the 2,6-dichloro-5-fluoronicotinoyl chloride
fromthe previous reaction in CHCO 2 (25 nL) was added slowy to a cool ed
(0 O amermadiate By slurry solution of A1C13 (7.9 g, 59.5 mml) in CHd 2
(25 mL). After 15 min, vinylidene chloride (4.75 nL, 59.5 mmol) was added
to the m xture dropwi se. The reactjon was allowed to warmto 10 room

t enper dttudichteno-4neixiflooremethybyicptinigiacid The ni xture was poured over ice and
partitioned with CH2A 2. The organic | ayer was col |l ected and cooled to 0 C
before TEA (8.3 nL, 59.5 mmol) was added. After 15 min, the ice bath was
removed and the reaction was allowed to warmto roomtenperature and
stirred for an additional 30 m'Ip.F he solution was washed with 1N HC ,
NaHCO3, and water. The organic | r was passed 15 through a pad of silica
gel and concentrated in vacuo to laf fendu3, 3-di chl oro-1-(2, 6-

di chl oro-5-fl uoro-3-pyridinyl)-Z-pfopen-1-one: (6.1 g, 9099 as a brown oil:
1H NWVR (d6- DMSO, 300 MHz) 6 1H, J= 8.4 Hz), 7.56 (s, 1H), Rf=
0.76 (3:1 Hex: EtQAc). InterFFedia e
3,3-dianilino-I-(2,6-dichloro-5-fluoro-3-pyridinyl)-2-propen-l-one 0 HN F
I NH C NC 20 61 WD 03/027112 PCT/ US02/ 30176 To a 0 C solution of
3,3-dichloro-1-(2,6-dichl oro-5-fluoro-3-pyridinyl)-2-propen 1-one (6.70 g,
23. 2 mmyabthod M di oxane (50 nmL) was added TEA (9.7 nlL, 69.6) followed by
aniline (6.3 nL, 69.6 mol ). After 1 h the reaction was allowed to warmto
room tenperature and was stirred overnight. The m xture was concentrated
in vacuo untA koliEsh o NaNO,©.58 @), VBN mmel3 in eney (5 mh)l wakeddedmowbistodue was

diluted with water and extracted with. CH2C12 (2X). The cgnbi. opgani ¢
ext r actsoluiiene waghed V\ﬁ({nﬁm%@g}’, dr PelaBifer Na(ég@ood-g PR

(trifluoromethyl)nicotinamide (20.0 g, 77 mmol) in conc. H,SO, 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

10 added. The resulting mixture was extracted with Et;O (3X) and the combined organic
extracts were dried over MgSO,4 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 (ds-DMSO,
300 MHz) & 8.18 (s, 1H).

15  Method 2

Conc. HNO; (13.3 mL) was added to cooled (0 °C) conc. HzSOs4 (60 mL)
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

20  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,0 (3X). The organic layers were combined and washed with brine. The solution was
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and concentrated in vacuo. Purification of the residue by silica gel

Bi ot age chromat ography provi ded

3, 3-di aniwore/k7(2, 6- di chl or o- 5- f | uor o- 3- pyri di nyl ) - 2- pr opemAIS02/80126 as
yellow solid (4.2 g, 49%: LCVS RT: 3.47 mn; M#: 402.6. 10 Internediate
N 2-gpid i nRed- q@d%zsm- 6arfdl UebcchtrmBenylr 1y8eusaphd hygiveli 2. é-dichldp-4ene O C

NNH Anxt L
3, 3-di aﬁﬂ&nﬁmﬁ&lﬁﬁ@twm hidr@94- &1 §8Y0-m- py atfivhie sobdpr Bpen O2%REL (2.3 g,

5.7 I - By 1) & j ne (80 nL) was stirred at
80 lgn%}%gg;ﬁ?éﬁﬁ %é@ﬁ%ﬁ%ﬁ%%ﬁ%@ @oﬁ?@m rated in vacuo, diluted
with water and extracted with Et OAc. The conbi ned organi c extracts were
washed with brine, dried over Na2SO4, and concentrated in vacuo. Silica
gel f| bdermediadort® ogr aphy of the residue provided
2-anilino-7-chloro-6-fluoro-I-phenyl -1, 8 naphthyridin-4(1H)-one (1.0 g,
5099 as a light yellow solid: LCVS R‘lll': 2,60 mn, MH: 366.8. This
t r ahsf 2sordichlonodatiriaopgnethEpisetiasid ghlaridesi ng t he conbi nation of ot her
aprotic solvents such as DM, and THE w th other bases such as NaH.
I nt er medi ates N1-N12 were synthesized from
3,3-dichloro-I-(2,6-dichloro-5-fl oF3- pyridinyl)-2-propen- 1 -one as
above for Internmediate N using the dppropriate am ne: 62 WO 03/027112
PCT/ US02/ 30176 Intermediate N1: O JBCI 1. Z NNNH F LCVMS RT: 2.81
mn, MH: 402.3 5 Internedi ate N2: \OIF Il j F d XNN-1 H

Cl N~ ~Ci

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

10 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-1-011e

15

A solution of the 2,6-dichloro-4-(trifluoromethyl)nicotinoyl chloride from the
previous reaction in CH,Cly (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

20 allowed to warm to room temperature and was stirred overnight. The mixture was poured

over ice and partitioned with CH2Cl,. The organic layer was collected and cooled to 0 °C
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F LCMS RT: 2.73 min, MH: 402.4 Internediate N3: 0 't~ Cl N 10 LCVs :
2.30 mn, MH: 298.1 Internediate Nd: O CI NNN H 63 W 03/027112

PCT/ US02/ 801038271 CVS RT: 2.88 mi n, MH+: 394. 3 I nternedi at ®CAIS0OEBO1IFG / o' - 1
C NNNH O 5 LCVMS RT: 2.78 min, MH: 426.3 Internediate N6: O F C

G N NG ek B 33 nfiRoifval added: Ahd4-13 mikd) tHenioe bathowar endéied @ndF
the reaction was allowed to warm to room temperature and stirred for an additional 30
min. The solution was washed with 1N HC1, 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-

5 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

e
Fl:OHN

10 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-
(trifluoromethyl)-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

15  extracts were washed with brine, dried over Na;SO,4 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) 512.24 (br s, 1H), 9.20 (br s, 1H), 7.95 (s, 1H),
7.12- 7.42 (m, 10H), 4.82 (s, 1H); Ry= 0.60 (6:1 Hex:EtOAc).
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d NNN 6 H 64 WO 03/027112 PCT/ US02/ 30176 LCMB RT: 3.07 min, N
378.2 Internediate N80 O F O NN H 5 LOVS RT: 3.15 nin, Mb: 422 4
Internmediwp@sm®i® FC NNN ,-OH,-O O-1 LCVB RT: PCIUSI/B0170vH:
486.3 10 Internmediate NIO: 0 F O NN Nomd H LCVS RT: 2.22 nin, M
294.2 15 Intermediate NI1: O O NNNF 3 HF 65 WD 03/027112 '
PCT/ udnprzediz® J: LCVB RT: 3. 05 ni n, MH: 430.4 Internedi ate N12:

2-anilino-7-chloro-1-phenyl—5-(triﬂuoromethyl)-1,8-naphthyridin—4(1H)—one

A mixture of 3,3-dianilino-1-[2,6-dichloro-4-(trifluoromethyl)-3-pyridinyl}-2-

5  propen-1-one (12.9 g, 28.5 mmol) and -BuOK (28.5 mL, 28.5 mmol, 1M in THF) in
dioxane (200 mL) was heated at reflux overnight. The reaction was cooled, concentrated

in vacuo, treated with saturated NH4Cl and extracted with EtOAc (3X). The combined
organic extracts were washed with brine, dried over MgSOs, and concentrated in vacuo.
Silica gel flash chromatography of the residue using 6:1 Hex:EtOAc provided 2-anilino-7-

10 chloro-1-phenyl-S-(triﬂuoromethyl)-1,8-naphthyridin—4(1H)-one (11.2 g, 95%) as an off-
white solid: LCMS RT: 3.00 min, MH": 416.7, Ry = 025 (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 NaH.
Intermediate K:

15  2,6-dichloro-5-fluoronicotinoyl chloride

F~ COCl

|
Ci N Cl
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

,0  chloride as a brown oil which was carried on to the next step without further purification.
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O FNCO ~ XNH N5 LCMS RT: 2.51 min, MH: 468.3 |Intermnedi

G NNNH LCGVS RT: 3.10 mn, Mt: 430.4 10 Internediate 0:d ate MBS OFF
2, 6- di chlwomaiogutz noyl chloride 15 COCI aNCl C A sol ut ipam/ush2/30176
commercially available (A drich) 2,6-dichloro-nicotinic acid (2.0 g, 10.4
mmol ) A hﬁh&ﬂ%at | Qhiafe Hehlodthplisnes ubigabesyt cl&tidGvitocatalytic DWIF én
cooling, the 20 solution was concentrated in vacuo to give

2, 6- di platesfthivngbtlilodd. chl oride as yellow oil which was carried on to the
next step without further purification. This transformation can also be
acconpl i shed using oxalyl chloride with catalytic DMF in place of thionyl
chl or i Bgernfe@iaW.03/ 027112 PCT/ US02/ 30176 | nternediate P
3,3-dichloro-1-(2,6-dichloro-3-pyridinyl)-2-propen-l-one OC C C XN Cl
A solution of the 2,6-dichloro-nicotinoyl chloride (1.0 g, 4.76 mmol) from
the 3,3-dichloro-1-(2,6-dichloro-5—ﬂuoro-3-pyridinyl)-2-propen-1-one

o dl

F/I /CI

N

5 clI” N7 el

A solution of the 2,6-dichloro-5-fluoronicotinoyl chloride from the previous

reaction in CH>Cl, (25 mL) was added slowly to a cooled (0 °C) and stirred slurry solution

of AlCl; (7.9 g, 59.5 mmol) in CH,Cl, (25 mL). After 15 min, vinylidene chloride (4.75

mL, 59.5 mmol) was added to the mixture dropwise. The reaction was allowed to warm to

10 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 1IN HCIL, NaHCOs, and water. The organic layer was passed

15  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 (de-
DMSO, 300 MHz) & 8.43 (d, 1H, J= 8.4 Hz), 7.56 (s, 1H), Rp=0.76 (3:1 Hex:EtOAc).

Intermediate M:

3,3-dianilino-1-(2,6-dichloro—5-ﬂuoro-3-pyridinyl)-2-propen—1-one

20
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5 previous reaction in CH2Cl12 (5 nL) was added slowy to a cooled (0 C) and
stirred slurry solution of A1C13 (0.64 g, 4.76 rmmol) in CH2C12 (20 m).
After 15 worzoriimyli dene chloride (0.38 ni, 0.46 g, 4.76PpcAmsbd/3mas added
to the m xture dropwi se. The reaction was allowed to-warmto room

tenper at ur egnd V*?%oﬁlhbﬁ bed, 30&@1&1&(9 hl(z 6Im11@ﬂox5.ﬂﬁ@fompyndmﬁngﬁup@d over
ice and was acidified using z Stlrrlng was contlnagdfor

20 mi nland (6.7€ nghunmnol\)\/asdlexm%(éﬂeadd)vWQSkﬁ EEA PIHPL, §he) HRBERSY or gani ¢
t t 2 d Mt
55 G eniliar G55 15 G0 EiSh o et f B e RS ShERbReY 36 RorkP yfilin o )

a li ghEenég&Ht&‘@ il v was sHTMBVét@%l?’Th@QQXmWhS &)Iﬁer&&tedilm vicwo ﬁnttill, mQSH) 7. 40
(d 1H); é 1  Hex EtOA\E1 351 rrredlate
Q 53, 8f ‘dlea;nmenbwhs x(emoaeﬁmmh@n @1633?}9\4‘? Wﬁﬁ l}tﬂéwgfhaﬁé?ﬁ and gxisacted PANH o N

A f | 1.01. 1 |
GGRRl B sombRst PG e PRl g e, iegRvENaSD,L Tl )
3 3 ;j' ahd SE&IcEnt(‘éie(:(goﬂl QJ?J:LQ{I_ ﬁ @unﬂ@atmﬂ iadi thd )reﬁeiqﬂézi dpersilicaorgel (Biotegg, 3. 69
mol i n di oxane . e reaction wed to I (0] roo
t enper shipmeategiaphaaprozidet rJedrdippaing: k-6 d%@”‘r%‘ $pe- Qﬁ\égn@l& )27112
PCT/ USQZ) 304, SONGENLE 3060 [ MGRH0 3Untid: RS 40861 he sol ven ok

renoved with watef and extracted with Et OAc (3X).
The conblned organi c extracts were washed wth water, dried over Na2SO4

gcentnﬁﬂfgién vacuo. Silica gel flash chronatography of the residue
u5| X gave 3,3-dianilino-1-(2,6-dichloro-3-pyridinyl)-2- 5
propen | -one as pale yellow solid (0.69 g, 49%: LCVS RT: 3.81 min;, M
384. 2. _|Int,

2-ani | i4 n%}uﬁngﬁr%ﬁm 56'1’1‘8"“‘? p?egyl'l -ncﬁpgﬂryréd 6}1H¥1yr| din-4(1H-one OC N

NH A mxture of 3,3-dianilino- I-(2 6- di chl oro- 3-pyridi nyl)-2-propen-I|-one
(0.08 g, 10 0.21 mmol) and NaH ( 0.809 g, 0.23 mml) in THE (6 nL) was

heated to 80 C overnight. Fm
oI N | N l N/©
@ 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

15 °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

N2,804, 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

20  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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The reaction was cool ed, concentrated in vacuo, diluted wth water and
extracted wiwth EtQAc. The conbined organic extracts were washed with
brine, drwed3oran2 Na2SO4, and concentrated in vacuo. Sil ipca/upet/3fir@sh
chr omat ogr aphy of the residue using 3:1 Hex: Et CAc provided

2- ani | i@ f{sdftk &,0- | - phenyl - 2, 3-di hydr o- 1, 8- napht hyri di n-4(1H) 15 one (49
ng, 68% as an off- white solid: LCMS RT: 2.56 mn, MH: 348.2. This
transformati on can be acconplished by i t he conbi nati on of other
aprotic solvents such as dioks h ot her bases such as t-BuOK
68 WD 03/027112 PCT/ US02/ 30176 ;
3-(2-chl oro-6-net hyl (3-pyridgly) ONOpmIpafidate O O Ot N ClI Et hyl
3-(2-chl oro-6-net hyl (3-pyridyl))-3-oxoprtbpanoate was prepared by the 5
general procedure described in the @ nal of Medicinal Chem stry, 1986,
29, 2363. The product had: MH: 24 .,F;CNB RT: 2.33 and 3.06 mn
(keto-enol). Internediate T:. Ethyl

(22) - 21[dMS |01 ©F Siryeaiiil40233pyr i dyl ) ) car bonyl ] - 3, 3- di net hyl t hi o- pr op- 2-
enoate O OCEt SMe 10 NC SMe Cs2CO3 (24.0 g, 72.5 nmmol) was added to a
solution of ethyl 3-(2-chloro-6- nethyl (3-pyridyl))-3-oxopropanoate (7.0 g,
29 1), : 290 nL). The reaction mxture was cooled to -10 C and
aftgrnféwﬁﬁﬁggggg'(8.7 m., 145 mmol) was added. Stirring was continued for
2 h and Mel (4.5 nL, 72.5 mvol) wasPadded. The reaction was 15 slowy

warnmed to roomtenperature over - and fi ed. The filtrate was
concentrated in vacuo to prov|de]|etHyl
(22)-2-[ (2-chl oro-6-net hyl ( 3PYrNOYN yl]-3, 3-

di met hyl t hi opr op- 2-enoate as a yellfM/dﬂl t hat was used w t hout
F

purification. LCMS RT: 2.79 mn, 345.8. A variety of alkyl halides
can be used to quench the generat ul fur anion.

LCMS RT: 2.73 min, MH': 402.4
Intermediate Nj:
O
pe el
< A
Ci N N N
)\ H

10
LCMS RT: 2.30 min, MH": 298.1

(0]
F
XL
Cl N N N
o)

Intermediate Ng:



20 Internmediate U 69 WD 03/027112 PCT/ US02/ 30176 Et hyl

(2E) - 3, 3- bi s(phenyl am no) - 2-[ (2-chl or o- 6- et hyl (3- pyridyl))-carbonyl ] prop-2
- enoate WO@3@Et112NH N CI NH A sol ution of ethyl PCT/US02/30176
(22)-2-[(2-chl oro- 6- rrethyl(3 pyridyl))carbonyl]-3,3- 5

di et r te3941K00. nmg, 0.28 innmol) and aniline (0.076 n_, O0.83
mml)rtém'llgg %ggﬁm’? I3[\/\/?5 heated at reflux for 18 h. The reaction was
cooled to roomtenperature and concentrated in vacuo. Silica gel flash

chr omat ogr a of the residue using 1:1 FEtQAc: Hex provided ethyl

( 2E) - Interige 1@%’ A&yl ani no) - 2- [ (2- chl or o- 6- i net hyl ( 3-

pyridyl))carbonyl ] prop-2-enoate (55.6 ng, 44%: LCMS RT: 3.56 mn, M
436.3. 10 Internediate V: Kthy O
7- et hyl - 2- met hyl t hi o- 4- oxo- TEphgny hydridl no [2,3-b] -pyridine-3-
carboxylate O OOt NN S AN m., 43.5 mmol) was added to a
solution of ethyl (22)-2-]
6- met hyl ( 3- pyri dyl))carbonyl]-3,

¥ oymet hyl t hi oprop-2-enoate (5.13 g, 14.5
mml) in DVSO (72.5 nlL). The red on solution was heated to 70 C for 18 h
and then cooled to roomtenperatufe. The solution was diluted with EtQAc,
washed with water and brine, dried _over Na2SO4, and concentrated in vacuo.
Trituration of the resultlng orange oil with Et20 afforded sonme desired

pr oflucLCRS RTY 278 amins®IH 'd42688di t i onal product was obtai ned by 20 silica gel
flash chromat ography of the nother |iquor using 1:1 Et OAc: Hex. The two 70
WO 03/027112 PCT/ US02/ 30176 purifications provided ethyl

7- met hﬁ-lt Tté‘N' 1 hi 0- 4- oxo-| - phenyl hydr opyri di no[ 2, 3-

b] pyr| car oxyI ate (2.87 g, 56% as a yell ow soI id: LCMS RT: 2.85

MH+: 355. 0. o
T 1y
ol SN NN

H

LCMS RT: 3.09 min, MH": 434.5

peole
O

10

Intermediate Ny:

r=z
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Internediate W 5 Ethyl
7- et hyl - 4- oxo- | - phenyl - 2- (phenyl am no) hydr o-pyridino [2,3-b] -pyridine-3-

carboxyl awe 0®@1CEt N N N a H A solution of ethyl PCT/US02/30176
(2E) - 3, 3- bi s(phenyl am no) - 2- ((2-chl or o- 6- net hyl ( 3-

pyri dy Rhogxhhﬁﬁppﬂgtgmggte (85.0 ng, 0.195 mpl) and t-BuOK (67 ny,
0. 60 Mo I'n di oxane (2 nL) was heated at reflux for 48 h. The

reactlon was cooled to roomtenperature and concentrated in vacuo. Silica

gel ﬁﬁh %%iﬁggfography of the reS|due using 3:1 Hex: EtOAc to 100% Et OAc

gave e Byl - 4- oxo- | - phenyl -

(phenylanlno)hydropyrldlno[2 3- b]py0|d|ne 3-carboxylate (39 ng, 49% as a

white solid: LCMS RT: 2.80 n b . Qo This transformati on can be
el oo Pt

acconpl i shed by using the 15 cp bt her aprotic solvents such as
DVF and THE with other baseg,s WO 03/ 027112 PCT/ US02/ 30176

Internedi ate X Ethyl H
2-[ (4-chl orophenyl )am no] - 7-neth 0Xx0- | - phenyl - hydr opyri di no-[ 2, 3-
b] pyri di ne-3-carb oxylate O O CEt HC 5 KHWVDS (0.5 Min toluene, 0.84

m., 0.42 mmol) was added to a cooled (-78 C) solution of 4-chloroaniline
(71.4 nmg, 0.560 nmol) in THE (0. 70 ). After 2 h, a solution of ethyl

% ﬁﬁﬂqdﬁﬁxgzurphenylhydropyr|d|n0[2 3-b] pyri di ne- 3-
carboxéﬁnﬁsqﬁqgié ’0.28 nmmol ) in THE (0.70 nL) was added resulting in

i mredi at e fornatlon of an orange solution. The reaction was slowy warned
to rooghtengﬁra re, 10 stirred for 21 h, and quenched wi th saturated
aqueou ®fHe aqueous solution was extracted with Et20 (3X) and the
conbi ned organic extracts were wastted with water and brine, dried over

Na2SO4, and concentrated in pacyo. [Silic elofl ash chromat ography of the
residue using 1.1 EtOAc: Hex ¢ e| t hyl xi;%j/

2-[(4-chl orophenyl ) ami no] - 4- NZ~R
o H o
-

LCMS RT: 2.90 min, MH": 486.3
10

Intermediate Njg:

LCMS RT: 2.22 min, MH*: 294.2

0
« |

c” N NN

F I H

15 Intermediate Ny;:
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1- phenyl hydr opyri di no[ 2, 3- b] pyri di ne- 3-car boxylate (30.0 ng, 25% as a

white solid: 15 LCMS RT: 2.98 mn, M+ 434.0. Internediate Y:

5- Br onp- 2wiydoony2 6- met hyl ni cotinc acid O Br OH OH A solpairitusa2/af17éNaOBr

was prepared by adding Br2 (11.4 g, 3.66 nL, 71.3 mml) to 20 a cooled (O

C) and; shid R§93 99! |MH+oa3d\1¢10H (7.8 g, 196 mml) in water (90 nmL). This

solution was warnmed to roomtenperature and was then added to a sol ution of

72 WO 03/027112 PCT/ US02/ 30176 commercially available (Al drich)

2 hydrﬂfy 6- net yl pyridine-3-carboxylic acid (10.0 g, 65.1 mmmol) and NaCH
odHNY in water (30 ml). After stirring for 5 min, the mixture

Was cool ed to O C and carefully acbdified wwth conc. HClL. The precipitate

was filtered and dried oveF to affmrd

5- br omo- 2- hydr oxy- 6- met hyl ni Cpt i id g, 99%: 1H NMVR ( DMSO- d6)

8.25 (s, 1H), 2.41 (s, 3H); 32 ElL.énest al anal ysis cal cul ated for

C7H6Br NO3: C, 36.23; H, é;i 6404;4 Br, 34.44; Found: C, 36.07; H,

2.44; N, 5.91; Br, 34.43. I nt er medir [

2, 4-di chl or o- 6- et hyl ni coti ni c ad f OOH 10 NC A solution of

commercially avail able (Maybrid ‘ot hyl 2, 4-di chl oro- 6-

met hyl pyri di ne- 3-carboxyl ate (1-029, 4.3 mol) and NaCH (342 ng, 8.6 mol)

in water (1.7 nmL) and Ve CH (1.5 m_) was heated to 80 C for 4 h. The

m xsur @OMSRHCQCﬁlmeTJMHISI46§-35O% H2SO4 and filtered. The solid was washed

with cold water and dried to give of 15 2,4-dichl oro-6-

met hyl pyri di ne-3-carboxylic acid (582 ng, 66%: LCMS RT: 0.70 mn, M

206. 2. Iﬁtgﬁggﬁrgg'q\gge AA (Sane as Internediate BB):

3,3-dichloro-1-(2,4-dichl oro-6-nethyl-3-pyridinyl)-2-propen-l-one C O Cl
O

Fo o F
Cl” N7 NN i
H
F
LCMS RT: 3.10 min, MH': 430.4
10
Intermediate O:
2,6-dichloronicotinoyl chloride
15
= COcCl
|
Cli 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

20  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.
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Cl NC 20 73 WD 03/027112 PCT/ USO02/ 30176 The conpound was prepared
according to the procedure described for Internmediate BB below LCMS RT:
3.13 m n,WwbH3/02382%. 6. | ntennedi ate AB (Sane as | nternedi aP€TRE)2/30176
3,3-dianilino-I-(2,4-dichloro-6-nethyl-3-pyridinyl)-2-propen-l1-one C 0 HN
\ /] %MJHP Gte P The conpound was prepared according to the procedure
descri or eintermedl ate BC below. LCMS RT: 3.06 mn, M+: 398.7.

I nt ernedi ate AC

(22) - 333 o‘h 111%90.11 @?Mﬁf gloggb%ﬁuﬁn&hﬂoﬁcﬂp 2nAYédddi nyl ) - 3- (i sopropyl ami no) - 2-p

ropen N d 3,3-dichloro- 1
-(2,6-dichloro-5-fluoro-3 -pyridinyl)-2-propen- 1 -one (374.0 ng, 1.29
nmol ) was di ssolved in CH2C12 (5 nL) and gooled to 10 C. Aniline (120.0 ng,

1.29 15 mmol) and isopropyl am ne (765 , 1.29 mmol) were added dropw se
as a mxture in 3 nL of 1,4-di oxgney TEA (@897 nL, 6.45 mmol) was added
and the reaction m xture was roomtenperature and left to stir

for 2 h. The di oxane was renoved ih vggu and the brown resi due was
partitioned between Et OAc and saturated aqueous NaHCOB The aqueous | ayer

was extracted with EtOAc.. The .conbj ned organi.c

03/ 027112 P&TFUBHOR 9616 2. GHSHEE-RePHne, ?%ﬁdﬁrﬁ hEod gg fﬁﬁ’g&ﬁgﬁ‘l i

Conge”}) %9 rba{l:t ﬁ‘iﬁ'@:Hzf,’Hr(s frﬂL()%ésOa[adea srokwy td £8bsleR(U)npdBintdgenyi | i ca
phy

ogra eluting wt Hex: Et OAC rovi ded
(22) 3selntibn nd-AMdlR (G64licc I4|7(6rmn®1)‘ lru@HnCBz 2P md)-nyAfersly mispyglitensi no) - 2-

chloride (0.38 mL, 0.46 g, 4.76 mmol) was added to the mixture dropwise. The reaction
was allowed to warm to room temperature and was stirred overnight. The mixture was
then poured over ice and was acidified using 1 N HCI (15 mL). Stirring was continued for

10 20 min and the product was extracted with CH>Cl, (3X). The combined organic extracts
were dried over Na,SO;4 and concentrated in vacuo to give 3,3-dichloro-1-~(2,6-dichloro-3-
pyridinyl)-2-propen-1-one (0.88 g, 68% ) as a light yellow oil: 'H-NMR (CDCls, 300
MHz) & 8.38, d, J = 8.4, 1H). 7.40 (d, J = 8.4, 1H), 7.10 (s, 1H); Ry = 0.51 (4:1
Hex:EtOAc).

15  Intermediate Q:

3,3-dianilino-1-(2,6-dichloro-3-pyridinyl)-2-propen-1-one

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-
20  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
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propen-|-one (45 ng, 10% as an off-white solid: LCVMS RT: 3.63 nein, MH:
368.2. 5 Internediate AD: 4-N trophenyl 2-{ [3-(trifluoronethyl)phenyl]

am no} ni cwpimara122 0/ NOO N NH CGLCF3 To a warned @¢0/US0)/3@a6pensi on
of niflumc acid (10.0 g, 35.4 mmol) and 4- 10 nitrophenol (4.9 g, 35.4

ol ) b8 GHRGAR i 80cublinti@sospdd etk slodisprRskemovel. ERCrefidic8wgs ddted nmol )
in CH2C12 (20 nmL). The reaction was stirred for 16 h, and then %(%I ed to

room t eithevaitnand, extiaeted oviili E@AW qUidectoabingd reqRie S¥IRBHWRS Washsd t he

aqueous weL acts

wer e \/\B’é’hé%a?% g‘ﬂec&é‘f@é&\faé I’CIOEel nc%l\jgergzﬁlaﬁé%d Sq@‘%géeggg%}g%}?&%{gg?g}gved in
vacuo, ok Eé&ﬁh{ee&ﬂy% M@}EORU’fHefxl g4leby,31dharilind- m¥(a,16+cbchlwot-3‘rp]ﬁe&myma2C12 to
afford4 Ni t rophenyl { [3- r|quorometh® %@{%}? icotinate (4.5
g, 81%proppCVBIRES palmllﬁwohm@ g4 LGHS o’?ﬁe]oé ?’ ¥s02/ 30176

I nternedi ate AE: Ethyl 2-cyano-3-o0x0-3-(2-{ [3-(trifluoronethyl)phenyl]

am no}-3- pyridinyl)propanoate OO C1 0 ---, NNHN \ CF3 5 To a stirred
m xt ur éntednedédte R524 ng, 21.8 mmol ) in toluene (20 nL) was added dropw se
ethyl cyanoacetate (3.7 g, 32 7 nunol, 3.5 n). The slurry was stirred for
1 h and then 4-nitrophenyl lil[B (tr|fI uoronet h henyl ] am no }nicotinate
(4.4 g2-anillivo-Frobloro-xpkernddSddi ﬁeo-ile?amplﬁhyttﬂmr W€ stirred for 1 h and
then quenched with water (20 nlL). CH2Cl2 (30 nL) was added and the |ayers
were partitioned. The organic | ayer was 10 washed with brine (2X) and dried

over Na2SO4. The solvent was rempved®in vacuo and the residue was purified
by silica gel flash chromatogra 1 t@l Hex: Et OAc) to

oS

A mixture of 3,3-dianilino-1-(2,6-dichloro-3-pyridinyl)-2-propen-1-one (0.08 g,

10  0.21 mmol) and NaH ( 0.009 g, 0.23 mmol) in THF (6 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 3:1
Hex:EtOAc provided 2-anilino-7-chloro-1-phenyl-2,3-dihydro-1 ,3-naphthyridin-4(1H)-

15 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.
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afford 3 Ethyl 2-cyano-3-0xo0-3-(2-{[3-(trifluoronethyl)phenyl]ami no}- 3-
pyridinyl)propanoate. (6 g, 87%: LCM5S RT: 2.83 mn, MH: 378.0.

| nt er nedi WO®3AE711415 PCT/US02/30176

2- Amino-1-[3-(trifluoronethyl)phenyl]-1,8-naphthyridin-4(1H)-one O

aNN' NHg , CF 8 4. {6 WO 03/027112 PCT/ US02/ 30176 Ethyl 2-cyano-3-o0x0-3-(2-1[3
-(trif 8ot yl)phenyl] amino } -3-pyridinyl) propanoate (2.0 g, 5.3
nmol ) was heated to 120 Cin a mxture of conc. HCL(4 nL) and gl aci al
acetic [ 2 [ ' ] re was cooled to room

t enper E?%Flg' &'%)Oﬁéﬁﬁtaﬂ?%ggngwg?g)\%vbggbdﬁn :6%% of NaOH pellets. The m xture
was extracted with 5 CH2C12 (3X). The conbi ned organic extracts were washed
w th saturated agueous NaHCO3 (10 np) awd brine (10 nL), dried over MySO4,
and concentrated in vacuo. The resi¢ue s purified by prep-HPLC ( YMC- Pack
Pro C18 Colum, 150 x 20 mm | . D¢ $0- Y%QOEHM3CN in water, 20 min.) to
afford 2-Am no-1-[3-(trifluoro h henyl ]-1, 8- naphthyri di n-4(1H)-one
(880 ny, 55%: LCMS RT: 2.03 mn,NM—ip.P 306.3. 10 Internediate AG

7-chl oro-6-fl uoro-2- (i sopropyl am no) - 1- phenyl -1, 8-napht hyri di n-4(1H)-one O
FCA \ANNN- H (22)-3-Anilino- | -(2,6-dichloro-5-fluoro-3

_pyridi nyl ) Eshyli 3c@rabisyo-2rmeibyl(> ppridyidhi rXeRFaPgueaten Wiy, PEPHGE MHiof° was

di ssolved i.n 4 f ( ) ; 860%% disperie on in
oi I? mésneéald‘%aC%nagF%%%%da%@Sr‘l’gé‘é%l %g‘t{eg tcg Cg%e%éﬁﬁﬁlcligr ““argon for 2 h.
The r egedduethdd: XVIBY e248a% LM &T: 2B 3 andr.Oempetkataser®land diluted with water
and the aqueous | ayer was extracted with Et QAc. The conbi ned organic
extracts were washed with brine, dried over MgSO4 and concentrated in
vacuo. 1hefhddigati:on of the residue using Biotage silica gel chronmatography
eluting with 100% Et OAc to 95:5 20 Et OAc: MeCH provi ded

7-chl oro-6-fl uoro-2-(isopropyl am no) - 1- phenyl - 1, 8- napht hyri di n- 4(1H)-one
(21 g Ed¢R 7522 Whidre-6Smkthd1(3L3valyR)carbonyl] 3, FrdinhéthyltB®MPp-2-

enoate

O O
= OEt
| \
\N cl SMe
10 SMe

Cs,CO3 (24.0 g, 72.5 mmol) was added to a solution of ethyl 3-(2-chloro-6-
methyl(3-pyridyl))-3-oxopropanoate (7.0 g, 29 mmol) in THF (290 mL). The reaction
mixture was cooled to —10 °C and after 15 min, CS; (8.7 mL, 145 mmol) was added.
Stirring was continued for 2 h and Mel (4.5 mL, 72.5 mmol) was added. The reaction was

15  slowly warmed to room temperature over 18 h and filtered. The filtrate was concentrated
in vacuo to provide ethyl (22)-2-[(2-chloro-6-methyl(3-pyridyl))carbonyl]-3,3-
dimethylthioprop-2-enoate as a yellow oil that was 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.

20 Intermediate U:
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77 WD 03/027112 PCT/ US02/ 30176 |Internedi ate AH:

2-ani li no-7-chl oro-6-fluoro-5-nethyl-I-phenyl-I,8-naphthyridin-4(IH-one O
I I "ai GVOM3MR2NI2H s A solution of LTMP [freshly prepar @dTatS0D3d@76 r om
tetramethyl pi peridine (227.2 5 ng, 1.62 mmol), TMEDA (188.3 ng, 1.62 mmol)
and n- Bgd éﬁ £)BAlpisdHRyaHRh)}2- [(Q-cﬂlﬁ‘o-é—%e‘i‘l@l%ﬁ%@ﬁ1&ﬂ§§e@1bﬁnyﬂ]lﬁ%|-23—d (-40 O
and stirred solUtion of  2-anilino-7-chloro- | uor o-

1- phenghedte 8- napht hyri di n-4(1H)-one (200 ng, 0.54 mmol) in THE (10 nmL). The
reaction mxture was warned to 0 C, for 1 h and then re-cooled to -40 T.
Mel (766 ng, 5.35 mmol) was added and the reaction m xture was allowed to
warmto roomtenperature and 10 wasQOsti®red overnight. The reaction was

guenched carefully with water Etthen extracted with Et OAc. The
combi ned organi c extracts were| waghed \vvllgl brine, dried over Na2SO4, and
concentrated in vacuo. Silic basNH @at ogr aphy of the residue using

1:1 Et OAc: Hex afforded

2-ani | i no-7-chl oro- 6-fl uor o- 5- net - phe 1, 8- napht hyridin- 4(1H)-one
(184 ng, 88% as a white solid: LOMZRT: 2.74 min, M+: 380.3. This 15
transformation can al so be acconplished by using other am de bases such as
LDA. 78 WD 03/027112 PCT/ US02/ 30176 |nternediate Al:

2-ani | i no- 7 hl @haidr f lofior @hil- IOf(Bﬁ)jI—{@-&mmﬂofd-ﬂmﬁqﬁeqiymﬂy}))baﬁon@mﬁthyri di n- 4
(IH-one F3C0O0C NNN 6HAsqut|onof LT pr epar red at 0 C
from tétm%fhﬁ]ﬁlﬁwrﬁpp?e?fioéfen@()@ B8, fgS mmoh) ang Fig1e) Od?f %é D110

mol ) ﬁ?—fh@ E’SHL? Wl h@ ﬂ&x 38 130! 1ide ﬁcht;BHEwas(c%ofEH)to ‘P@ﬁn ﬁ’!ﬁ%‘fﬁl@ a

cool ed rre utlon of 2-anilino-7-chloro-6-fluoro-I -
pheny! ahd &onegniteyir Izﬂllmezlb( 1Hjlicangel (fle@h dmpm@o@aghymmbithe residupising hil) . The
reacti

trifl u%,t(aég Sgl %)]%)glgiehgr e%h)g 4an&Et) fgey bls?p%englamlno) 58[(5: chf\({‘rao EXnethyl(&

pyridyl))carbonyl]prop-2-enoate (55.6 mg, 44%): LCMS RT: 3.56 min, MH': 436.3.

10  Intermediate V:

Ethyl 7-methyl-2-methylthio-4-o0x0-1-phenylhydropyridino[2,3-b]-pyridine-3-

carboxylate

Aniline (3.96 mL, 43.5 mmol) was added to a solution of ethyl (2Z)-2-[(2-chloro-

15  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 ovér N2,SO4, 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

20 silica gel flash chromatography of the mother liquor using 1:1 EtOAc:Hex. The two
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mmol ) was added and stirring was continued for 2 h. The reaction was
quenched carefully 10 with water (50 nL), warned to room tenperature and
extract edwaioBlo2HITDAC . The conbi ned organi c extracts wer @CRAShB1M t h
brine, dried over Na2SO4, and concentrated in vacuo. Silica gel flash

chro r dyieie - 4EbXAAL- hyh idi [2 3-
ani | %&%&ﬁporglgrgﬁalg(lljoragl&??%ﬁﬁh}{l%é(eﬁ Zitl uoroac&gg rép};]n ht i 1din-4(1
H) - oneblpFiidines-c&beRylais (287 igy56%) sl oyeliny isefid: | EUBIRRT: 32 %fﬁ*h‘e

462. 3. ani on generated 15 from LTMP deprotonati on can be quenched W th
ot her %ﬁ%gtrophiles i ncludi ng carbon dioxide and 4-nitrophenyl acetate.

I nternedi ate AJ:

7-chl or o- 5- net hyl - 2- [ met hyl (phenyl ) am no] - 1- phenyl -1, 8- napht hyri din-4(1H)-o0
ne 0 bytenpadiate W9 WO 03/027112 PCT/ US02/ 30176  Mel (0.10 m., 228 ng, 1.6
nnDI) was added to a stirred suspension of K2Q03 (23.5 ng, 0.17 mmol) and

2-ani | 7-chl 5- thI-I- hth d 50 ng,
0. 15 eyl metmig-po- rppensielhsepmtpel AR e S P aiBhS- <7, T2

was over Q%ggﬁw The reaction was quenched with water (5.0 i) and extracted
with 5°% “The conbi ned organi c extracts were dried over Na2SO4 and
concentrated in vacuo. Recrystallization of the residue using Et OAc

af forded 7-chl oro-5-nethyl -2- [ et hgl (ghenyl)

am no] - 1- phenyl - 1, 8- naphthyrldl H) lone (18 ng, 35%: LCMS RT: 2.24
mn, M+: 376. 6, Rf= 0.76 (4: 1 « EHOAC'EtInternedlate AK: 10

N- ( 7- chl or o- 5- net hyl - 4- oxo- I--~- - ro |, 8-napht hyridin-2-yl)-N -(

4- fluorophenyl)-N phenylurea O'Na No N 00 6 4-Fl uorophenyl
i socyanate (45.0 ng, 0.33 mol) mﬁ;ijﬁ ed to a stirred solution of
e

2-anilino-7-chloro-5-nethyl-I-ph 8- naphthyrldln 4(1H) - one (100 ny,
0.276 mmol) 15 in CH2C12 (3 nl) h, an additional equival ent of
4-fl uorophenyl isocyanate (45.0

A solution of ethyl (2E)-3,3-bis(phenylamino)—2—((2-ch10ro-6-methyl(3—
pyridyl))carbonyl)prop-2-enoate (85.0 mg, 0.195 mmol) and #-BuOK (67 mg, 0.60 mmol)

10 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: 2.80 min, MH' 400.0. This transformation can be accomplished by using the

15  combination of other aprotic solvents such as DMF and THF with other bases such as

Nall.
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ng) was added, and the reaction stirred for an additional 16 h. The
reaction was concentrated in vacuo and the residue was dissolved in EtQAc.
The sol utworsmeraimashed with 1 N HCL, dried over MySO4, @cd/usozsEnds r at ed
in vacuo. Purification of the residue using reverse phase prep-HPLC

af forded N-(7-chl oro-5-nethyl -4-oxo-1|-phenyl-1,4 20

di hydrBlt?LmBidilﬁé?)PFt hyridin-2-yl)-N -(4-fl uorophenyl )-N-phenylurea (2.2 ny,
1.6%: LCIVBRT347m'nM—I+4991Rf 0.52 (1:1 EtCAc: Hex). 80 WO
03/ 027112 PCT/ US02/ 30176 |Internedi ate :

2 anl | Etlyl2-HH#tchlarophenydonsnpkTmethyl- irﬁé?f;lrnhensl-h&BWPP{Wi“bﬂ B3r(1f1)-one ©

dd d Pﬁ’d‘?{}' -ﬁ:aern%éQtem 1.52 mol ) and 12 (390 ng, 1.52 mol,) were
adde

2-ani |l i no-7-chl oro-5-nethyl -1-phenyl -1, 8-napht hyri di n-4(1H) - one (500 ny,
1.38 mmol) in DMF (10 nL). The mgxtupe was stirred for 30 min and then
poured into an aqueous solution of sdturated Na2S2C3 (10 nlL). The aqueous
solution was extracted with Eonbi ned organic extracts were
dried over MgS&™4, and concen vagoo, Silica gel flash

chr omat ogr aphy of the residie dsi 4N ~¢! Hex: Et OAc af f or ded
2-anilino-7 10 chl oro-3-i odo- 5- I-I-p enyI 1, 8- napht hyri di n-4(1H) - one
(380 nmy, 56%: LCMS RT: 3.45 m : 488.2, Ri= 0.5 (2:1 Hex: Et OAc).

I nt er nedi ate AM

2-anilino-7-chl oro-6-fluoro-5-(1-hydroxypropyl)-1-phenyl -1, 8-napht hyri di n-4
(1 H- one GHO C NN 15 A -40 C sol ution of

2- ani | | no- 7IéHiNﬁ)&(%Sme@dne,p@méﬁymL@@MW%Nﬂeﬁ tg @gpleddn® Qoo ny,

0.274 ) A | A& 23hlay
pr epar éEI ‘lTHE‘ %)aﬁﬂ’él%(—ﬁ@‘ts % mnllop% iR Q&%%qﬁﬂggﬁ? at” 0 C for 30
mn.). sJﬁﬁlonSéf \é@yw &&Bazrlznmylwwzié@lmhmﬁhyﬂwp@nmm be@pyiidlmmbd to
warmto O C for . The reaction_m xture was C(&)A% (1
carboxylate (100 mg, 0.28 mmol) in THF (0.70 mL) was added resu tlng 1n immediate
formation of an orange solution. The reaction was slowly warmed to room temperature,

10 stirred for 21 h, and quenched with saturated aqueous NH4Cl. The aqueous solution was
extracted with Et;O (3X) and the combined organic extracts were washed with water and
brine, dried over Na;SOy, and concentrated in vacuo. Silica gel flash chromatography of
the residue using 1:1 EtOAc:Hex gave ethyl 2-[(4-chlorophenyl)amino}-7-methyl-4-oxo-
1-phenylhydropyridino[2,3-b]pyridine-3-carboxylate (30.0 mg, 25%) as a white solid:

15 LCMS RT: 2.98 min, MH" 434.0.
Intermediate Y:
5-Bromo-2-hydroxy-6-methylnicotinc acid

@]
Br. = | OH
NS

N° "OH

A solution of NaOBr was prepared by adding Br, (11.4 g, 3.66 mL, 71.3 mmol) to
20 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
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C and propional dehyde (159 ng, 2.74 innol) was added. The reaction was
stirred at -30 C for 2 h before it was slowy quenched with saturated
aqueous NMO@B/027MhE M xture was extracted with Et OAc and tha/usoyamire | ayer
was dried over MgSO4 and concentrated in 5 vacuo. The residue was purified

by 511 bRkl RN SRATBAIDARMo06 A B Rtach Lutonghc acid (10.0 &

chl or o- ydr oxypr opyl ) -"1- phen 1 -naphthyridin-4(1 H)-one
(120 ng5.1 1B7Y)) and NaQHh(1.8 g5 96 unncu%:mswmr (%). mh).midter RLFENE £ou5 zr.nndjhﬁer

el ectrophil es suc isulfid . se. q C i anpl e
T 10" Biar rabSesipbing  Cronpeng p et bR T B AR TP 6
A sol utkieRq%hd dried over MgSO; to afford 5-bromo-2-hydroxy-6-methylnicotine acid (15.0

2-ani | 1 no-7-chl oro- 5- metgnyl -

| - ph | -1, 8- ht hyri din-4(1H) - 95.0 ,
D o omm s Hibtci SA B, s e 85,0 12
mL t , .. oad tq ot .
I B R, A s, B SO B s

combi nedi4f NI 5/0at BS 3weBe concentrated in vacuo, and purified with Biotage
silica gel chromatography using 1:1 EtOAc:Hex to afford

2-ani |l i no-5-net hyl -1-phenyl -1, 8-napht hyridin-4(l H-one (84 ng, 98% as a
pal e  yablowisoy @ambSMptdicat@BAN N, M+ 328.4, Rf= 0.1 (1:1 Et OAc: Hex),
82 WO 03/027112 PCT/ US02/ 30176 Example 2:

5- Met hyl - 7- nor phol i n-4-yl -1 - phenyl - 2- phenyl am no-1 H[ 1, 8] - napht hyri di n- 4one
O N B A Mo c@tid

7-chl o?lb%\gi-xlr%grﬁyl -1 - phe%ﬁlﬁz- phenyl am no-1 H[ 1, 8] naphthyridin-4- 5 one
(68.3 ng, 0.189 nmol) and norpholine (0.05 nm., 0.48 mml) in dioxane (3 m)
was heated to 80 C for 2 d. The re@cticon was cool ed, concentrated in
vacuo, diluted with water and extract with Et OAc (3X). The conbi ned
organi c extracts were washed with “bni ne®Hdri ed over Na2SO4, and
concentrated in vacuo to give 5- It] (- nor phol i n-4-y1-1-

phéfyl - 2- phenyl am no-| H[ 1, 8] napht hyr i di n- 4- one (67 ng, 92% as yellow
solid: LCMS

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,SO; and filtered. The solid was washed with cold water and dried to give of

15 2,4-dichloro-6- methylpyridine-3-carboxylic acid (582 mg, 66%): LCMS RT: 0.70 min,
MH": 206.2.

Intermediate AA (Same as Intermediate BB):

3,3-dichloro-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one

cl O cl
/| Z ¢l
N

N~ Cl

20
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10 RT: 2.33 min, M#: 413.4, Rf= 0.49 (EtQCAc). Example 3:

5- Met hyl -1 - phenyl - 2, 7- bi s- phenyl am no-1 H [1,8] naphthyridin-4-one O~ 1| ~
I 1 1 ~ NvNoslopy1iH H 6 A m xture of PCT/US02/30176

7-chl or o- 5- net hyl - | - phenyl - 2- phenyl am no-1H-[ 1, 8] napht hyridin-4 15 one

(15.1 ng, 0.042 nmmol ), aniline (2 drops), Pd(QAc 2 0.0 mmol ),
CsZCCBThe( dfnoung, wi, reparad apcording te)thaprqeedisg H%Gﬁ %B%Z‘?JFﬁn’gi‘e)dl "%%Jﬁf (0.5

s_hea The reaction was quenched with water
and xR L@R%ai‘ﬁ %ﬁ%&@ ]gd% %&I'Ee conbi ned organic extracts were washed
brine, dried over Na2SO4, and concentrat ed in 83 W 03/027112

PCT/ US02/ 30 uo to | ve .5- Wyl - phenyl 2, 7- bi s- phenyl ai ni no-1 H [
1, 8] napk Wiatrﬁfhﬁjg%ﬂ%as(%l%’meﬂﬁw @Q ; RT: 2.57 min, MH+ 419.5, Rf=
0.18 (Et OAc). Exanple 4:

|2:OamN| %gfdlluglmgglgqgs&%{ghlogp Ilnfeltlijy .r39f)r3?rti(i}}lnlyl))-2-propeﬁﬂh5m” din-4(1H-one F F
2-anilino-7-chloro-1-phenyl-5-(trifluoronethyl)-1,8-naphthyridin- 4(IH)-one
(10.0 ng, 0.241 nmol), Ph3P (6.00 ng, 0.024 nmol) and phenyl boronic acid
(36.0 ng, 0.290 nmmol) in DME was treated @ 2M K2C03 (0.482 nlL, 0.964
nmmol) and Pd(QAc)2 (1.35 ng, 0.00060nt ’he m xture was heated at refl ux
for 24 h. After 10 cooling to rgqQm ture, the mxture was diluted
with water and extracted with organic layer was washed with
brine, dried over MpSH, and n vacuo. Purification by
preparative HPLC (10% CH3CN in water w . 1% TFA to 95% CH3CN in water,
10 g/ min, 10 mn) provided 2-anilino-1,?di phenyl -5-
(trifluoromethyl)-1, 8- naphthyridin-4(lH-one (45.0 ng, 41%: LCVS RT: 3.76
m n 15 MH+: 458. 4. EX I : . :

, ° The gc?mpound v?e:;p prgpaSred according to the procedure described for Intermediate

BC below: LCMS RT: 3.06 min, MH": 398.7.

Intermediate AC:
(2Z)-3-anilino-1-(2,6-dichloro-5-ﬂuoro-3-pyridinyl)-3-(isopropylamino)-Z-propen

10 -1-one

O HN :

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

15 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
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;.

The aqueous layer was extracted with EtOAc. The combined organic extracts were
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2-anilino-7-benzyl -5-net hyl -1 -phenyl -1, 8-naphthyridin-4 (1H-one 0 CCN N N
6 H 84 WD 03/027112 PCT/ US02/ 30176 To a solution of

2- ani | i now®-0sioband- 5- met hyl -1 - phenyl - 1, 8- napht hyri di n- 4( 1 HCTarse2/6@o® r ug,
0.277 mmol) in THE was added N (dppp)Cl2 (37.0 ng, 0.069 mml). After

stirri g,gsc}_[egrwﬁh ibgjng,, dgg@gyérnp@seﬁi 4hd skttt (2Mcuol. Bbrification 2f%e m nol )
was adde dropw se via syringe and the m xture was_al|lowed to_stir for 24
h. TherayiduewstngnBsotagaysidics hesll chirerhatogmplpcielsing Witk 16iL110q " i BRCEIORR.  The

organi c | ayer wa hed. bri pe, .. dri 2y and: in
Vacuo. DI cat 8 B prapara o R R R RO AR 8 106 e
to 95%,CHREN. 4t (MBHEY 10%9 adthd SirrwhifkGoliin LCMORITAR63 2nin, MH: 368.2.

ani | i no- 7- benzyl - 5- met hyl -1 - phenyl - 1, 8- napht hyri di n-4(1H) -one (47.3 ny,
41%: LCV5 RT : 2.85 min, MH: 418.3. 10 Exanple 6: Ethyl{

[ 7-ani kﬁt@xlﬂ?eﬁié? aps- phenyl -4-(trifluoronethyl)-5,8-di hydro-1, 8-naphthyridin-
2- yl] sulfanyl} acetate F F FO S NNNOG®G H NaH (60% di spersion in oil,
18.0 ng, 0.434 mmol) was added to a cooled (0 G 15 and stirred solution
of et hyNiteophapylPaéidt(tiBup@noshyphepylamingpicptingtenye. After 0.5 h, -
2-anilino-7-chloro-I-phenyl-5-(trifluoronethyl)-1, 8-naphthyridin-4(1H)-one
(150.0 ng, 0.361 innmol) was added as a solid in a single portion. The

m xture was allowed to warm to roem t welNgbure and was stirred for 24 h.
The reaction was quenched with watjpr & extracted with Et CAc. The organic
| ayer was washed with brine, & ] hSO4, and 20 concentrated in
vacuo. Purification by preparlg
to 95% CH3CN in water, 10 ni/nNn, N® nmin) provided ethyl {[7-anilino-5-
0x0- 8- phenyl -4=(trifl uoronethyl)-5:8-di hydro-1, 8-napht hyri di n-2-yl ] sul f anyl
}acetate (50 ng, 53%: LCMVS RT: 1 mn, MH: 500.2, Rf=0.24 (1:1

Et CAc: Hex). 85 CFs .

To a warmed (40 °C ) suspension of niflumic acid (10.0 g, 35.4 mmol) and 4-

10 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

15 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.
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WO 03/ 027112 PCT/ US02/ 30176 Exanple 7:

[ 7-ani | i no- 5- oxo- 8- phenyl -4-(trifluoronethyl)-5, 8-di hydro-1, 8-napht hyri di n-
2- yl] suwbangbthiacetic acid F FFO HOS NNN O 6 H 5rea@dot/i80 ny, 4.0
mmol ) was added to a stirred solution of ethyl {[7-anilino-5-

0X0-8-p i fl uoronethyl)-5, 8-di hydro-1, 8- napht hyridin-2-yl]

sul f any %%lgg{hae'géﬁ' (30.0 ng, 0.060 mnol) in agueous EtOH (10nmL EtOH in 4nL
H20). The m xture was allowed to stir for 4 h and was then concentrated in
vacuo. Leact i on was AGidifdeed . -gxtracted with CH2Cl2.
The or gyﬁﬁé ZI'CS';%]?%\/\%’é\@%#?g@dg\;/%@q%%%%?bé%ﬂﬁgnggﬁ}centrat ed in vacuo.

Puri fi caytiamyDprepampateat i ve HPLC (10% CH3CN in water 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 hyridi n-2-yl]sul fanyl }aceti
c acid (19.0 ny, 66%: LCMS RT: 2. n, M+: 472.1 Exanple 8 15

2-ani |l i no-1-phenyl -7-(1-piperidj AL LA uoronet hyl ) -1, 8- napht hyri din-4
(1H-one F F FOGN NNN6 Hj| 8§ WO\Q3/027112 PCT/ US02/ 30176 To a

sol ution of N°>NH N
2-anilino-7-chloro-I-phenyl-5-(trifluoromethyl)-1, 8-naphthyridin 4(1H)-one
(100.0 ng, 0.241 mnol) in dioxan 5 nL) was added pi perdi ne (40.9 ny,
0.481 rnol). The mixture was |eft tir at 80 C overnight. The m xture
was cooled to roomtenperature, pourecP':|3nto IN HO (1 inL) and extracted
wi th CH2C12. The organic 5 extracts were conbi ned, washed with saturated
aqueous NaHCO3, dried over Na2SO4, and concentrated in vac o.aﬂga esi due
was spur i fi edTdy siiret mgetus of Natde?4 ss AbStsgelgRyoluens QZOEPéch ;e‘{ 0

provi dey 2-ani | L0o- L Rhenyh(I7(d P PRbld! N¥rp- the bbbyapangidul tor 1.18-
and then 4-nitrophenyl 2- {[3-(trifluoromethyl)phenyl]amino}nicotinate (4.4 g, 10.9 mmol)

was added. The reaction mixture was stirred for 1 h and then quenched with water (20

mL). CH,Cl, (30 mL) was added and the layers were partitioned. The organic layer was
10  washed with brine (2X) and dried over Na;SO4. The solvent was removed in vacuo and
the residue was purified by silica gel flash chromatography (5:1 to 2:1 Hex:EtOAc) to
afford 3 Ethyl 2-cyano-3-0x0-3-(2-{[3-(trifluoromethyl)phenyl Jamino} -3-
pyridinyl)propanoate.(6 g, 87%): LCMS RT: 2.83 min, MH': 378.0.

Intermediate AF:

15  2-Amino-1-[3-(trifluoromethyl)phenyl]-1,8-naphthyridin-4(1H)-one

X

P

N NH,

o)
|
N
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napht hyri di n-4(1H)-one (89.5 ng, 80% as a pale yellow solid: LCMS RT: 2.76
mn, M+ 465.5. 10 Exanple 9:

2-ani | i now®-0p@27122 oxo- | - pyrrol i di nyl) et hoxy] - 1- phenyl - 5- ( PCirfusepsanet hyl ) - 1
, 8- naphthyridin-4(1H-one F FFO O CN-~ ONNH NaH (60% di spersi on,

20.0 ng, 0.514 mmol) was added to oled (0 Q. and. 15 stirred.salution
of 1-(2- hyddgiylet hyl )2—93!8559#64“?-5r(%gﬁ’rﬁi'?‘?él}le@gﬁl}glb’%%%]WBP§‘BIW“%W@ Af t er
0.5 h, .prcg)_aj}g%tﬁ I(%P & P._3 plﬁrenr?l lv_v%s_lzeatcd to 120 °C in a mixture of conc. HCI (4 mL) and

2-anilin trifluoronethyl)-1, 8- naphthyridin-4(1H)-one
(178 nylaciul 428icavid 2 mA3 faddiikd Tie reacsioh mtixiure was coded tnont SMpsriitenhe

1 xt heated to 13Q.C f 8 | i t t
That o ot Reviaiedusnaiet aapenn aark: pefes . ot ol JRBbobaRana ol o,
Et O8c. Jhgqon e Orﬂ@xsﬁlbﬁ@fa_ YREHEdeiabR RereDivagiRd Witheshrawed MyS&es and

conCentrated 1 n vacuo. Purificati on by preparative HPLC (10% CH3CN in
vat er WAHCO; (% HEPandbess4I0HBTN dried waeeMgSOa and/aenpentratedivrcudsr BRg ded

2-aniling-7-[2-(2: -| - | i, di - z f et hyl )-1
2 R Vi B L R RO G P el G Y 455 b ;S0 )
Thi s t’/rO%‘S(fl@fdmtihOsﬁat@@md)‘miﬁgCt@r’r@ﬂﬁi)rah@@kxﬂﬁﬁous[imf(griﬂmd’refneﬂpﬂphémd]_sb8-\/ent s
such as DMSO,” THE 87 WO 03/027112 PCT/ US02/ 30176 % gl oxane with

t enper ataphibsridippt(bi)-oae BS30ang.tHé&de W\?*M:@:OESGB%M@? OPy- avai | abl e

al koxi des can al so be used in the absence of base. Exanple 10:
2-ani | i no-5- (hydroxynet hyl ) - 1- phenyl - 1, 8- napht hyridin-4(1H -one HO O 1 1 |
OF 10N Nnt¢rmeédipteAG:

7-chloro-6-fluoro-2-(isopropylamino)-1-phenyl-1,8-naphthyridin-4(1H)-one

0]
I
NS
Cl N N N
O
(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,
15 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

20  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.

77



A solution of LDA (38.2 mml, freshly prepared from n-BuLi and

dii sopropylamne) in THE (53 nL) was added to a cooled (-78 C and stirred
suspensi owWoO 03f02731ani | i no- 5- net hyl - | - phenyl - 1, 8- napht hyr i diPeTA{Seto1060e (2. 50
g, 7.64 mol) in THE (100 inL). The resulting m xture was stirred for 1 h,
and then l%%ﬁ Ag@s was bubbled, 10 through a fritted glass tube, into the
bot t om Of e reactl on vessel . The m xture was stirred overnight, with
conti nued bubbling of oxygen with slow warnmng to roomtenperature. The
reactign edeaw 1t Ne - idin-2(KHy-6xen extracted with
CI-|2C12(2 %?%gﬁbﬁge"g ﬁ%‘teoh\s/va\f@t lﬁgﬂewﬁ%zéo}ﬁgnd concentrated in vacuo
to afford an orange solid which was recrystalized fromEQAc to obtain
2-ani | i no-5-(hydroxynet hyl) 15 1-phegyl -1, 8-naphthyridin-4(1H)-one (1.38 g,
53%: LCMS RT: 2.01 min, Mt 344 3 Rf = 0,22 (95:5 CH2C12: MeOH). 88 WO

03/ 027112 PCT/ US02/ 30176 Exanpi€

2-ani lino-I|-phenyl -5-(1-pi pera \nr\}/ 8- napht hyridin-4(1H)-one HN N
O NNH A solution of Cl

2-ani | i no-5- (hydroxynet hyl ) - 1- pheny}b<3, §I napht hyri di n-4(1H) -one 5 (180 ny,
0.52 mmol ), N, N-diisopropylethyl am' 0.10 m., 0.52 nrol) and SOC12 (0.12
m., 1.57 nmml) in CH2C12 (7 nmL) wasstirred at roomtenperature for 2 h.
Excess SOCl2 and sol vent were rem)ved in vacuo to afford a browni sh solid.

Crude 2-anilino-5- (chloroneth - 1-phenyl - 1, 8- napht y - 4( &g)mone was
used wi t houtA felntitreof LIME {fre yawpan_ed:uvswﬁ fromsfetramgtiny) ﬂb@‘é‘z 10 DMVF

1 dded..t
O™ i o oS EROD: RG] 853 vk ROEGE] A pbutd) ot L2l THE
0. 041 r(y%ﬁ)(\g%& , A4d6d kSQROSIBY (40t ?mi Etgred(s@hﬁﬁﬁzqﬂz arﬁlnz&7f¢htﬂr() 6—ﬂ;mo
r I he I n | ne
Eiag'? egzlt-dlemﬂ ng\?éhﬁhb’@ﬁltn"‘(éééP% (3% m&ﬁfm@%%@%%@@% ﬁfé rat ed in
vacuo. R%&E s RNZ5R4 R PR, abt Y& id-Reh Pe-dodted EA-401°EHILH (@06l m@tsas) of the

resi dué’

2- ani | immol) madgtéd i the pequazmmwmmllqweﬂ 18- WepHOHPPIAPRPL AR akhe (8. 0
0,
. 10 37w/gs s%?‘reh Q)?/er-ll’_lll:é%lt S q'lhe reac%m n was quenc%ed car%fulWIth %&;a%er%SO %&) and then

extracted with EtOAc. The combined organic extracts were washed with brine, dried over

Na,SOs, 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

15  transformation can also be accomplished by using other amide bases such as LDA.
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WD 03/ 027112 PCT/ US02/ 30176 Exanple 12:

5- Met hyl -1 - phenyl - 2- phenyl am no- 7- pi perazin-1-yl-1H[1, 8]

napht hyriworms42ame O | I1"0L NNANN O-~N) H S A m PCOrESws0176

5-met hyl - I - phenyl - 2- phenyl am no- 7- pi perazin-I-yl-1H 5

[ 1, 8] napht hyri di n-4-one (22.6 ng, 0.055 mml) and MsCl (0.083 mml, 0.006

m.) i nlnteEm2da® A0. 8 nl) was stirred at roomtenperature overnight at which

time the solvent was renoved in vacuo. The resulti ng resi due vvas puri fied

by prep-TLC to give 7-(4- methanesul fonyl - pi perazin-1-yl

- pheny b-agilpfeehyhloni-6efldorie-T-ph8iykdpiteiflyeroacety b&@apht M%&P-“ '0 ‘Uvs RT:

2.36 mn, MH: 490.3. 10 Exanple 13:

5- et hyl (- phenyl - 2- phenyl am no- 7- ( 4- propi onyl - pi perazin-1-yl)-1H [ 1, 8]

napht hyridin-4-one O N N N HON_©A nixture of

5- et hyl - | - phenyl - 2- phenyl am - pijperazin-1-yl -1 H 15

[ 1, 8] napht hyri di n-4-one (21. - 052 , propionic acid (0.004 ni,

0.055 mmol ), EDC (11.9 ng, 0.Q6 P(7.6 ng, 0.062 mol), and

NVM (0.006 mL, 0.062) in CHB 2N(0 ’8 ) was stirred at roomtenperature

overnight. The reaction was dllutﬁjZEA h water and extracted with CHO 2.
S

The conbi ned organic extracts were hed with 0.5 N HOJ and brine and
concentrated in vacuo. The residue purified by 90 WO 03/027112
PCT/ US02/ 30176 prep-TLC eluting with 100% Et OAc to give

5- et hyl - I - phenyl - 2- phenyl am no- 7- (4- propi onyl - pi perazi n- 1- - lH-[
1, 8] napht hy n gilutios «fierNID [freshiy p8patpd al TS frem tezraz@thﬂmneﬂwli"ﬂ
Exanpl e

5 L 1](-)4n-1mol) TMEDA (127.8 mg, 1.10 mmol) and n-BuLi (0.688 mL, 1. 10 mmol)] in THF
(5 mL) was added to a cooled (-40 °C) stirred solution of 2-anilino-7-chloro-6-fluoro-1-
phenyl-1,8-naphthyridin-4(1H)-one (100 mg, 0. 273 mmol) in THF(lO mL). The reaction
was stirred for 1 h and then cooled to -78 °C. Methyl trifluoroacetate (350 mg, 2.74
mmol) was added and stirring was continued for 2 h. The reaction was quenched carefully

10 with water (50 mL), warmed to room temperature and extracted with EtOAc . The

combined organic extracts were washed with brine, dried over Na,SOy, and concentrated
in vacuo. Silica gel flash chromatography of the residue using 3:1 Hex:EtOAc gave 2-
anilino-7-chloro-6-fluoro-1-phenyl-5-(trifluoroacetyl)-1, 8-naphthyridin-4(1/)-one (71
mg, 56%) as a light yellow solid: LCMS RT: 3.43 min, MH": 462.3. The anion generated
15 from LTMP deprotonation can be quenched with other electrophiles including carbon

dioxide and 4-nitrophenyl acetate.
Intermediate AJ:

7-chloro-5-methyl—2-[methyl(phenyl)amino]-1-phenyl-l,8-naphthyridin—4(1H)—0ne

79



5 2-anilino-5-brono-6-fluoro-7-nmethoxy-|-phenyl -1, 8-naphthyridin-4(IH)-one
Br OONN 6 HA solution of LTMP [freshly prepared at 0 C from

t et r amet hwbpspenizdi ne (785.4 ny, 5.6 mol), TMEDA (651 n@CTHIS62/80106 ) and
n-BuLi (3.5 nL, 5.6 nml)] in THE (10 nl) was added to a cooled (-40 Q)
stirred sol 'Mélc{t@ 19f mg ang |n'1 10y, @nﬁh&gms hda®d fox ¥titred Quspension of K2003
phenyl -1, 8- napht hyri di n- 4( one , 104 mmli mTEé rrlhi The
react i @28.5 mg Ok 7emmned) ma@mlm T @ﬁot%mﬂ‘r}’é'ﬂdﬁ@nylp\ Searphthpridipdlidl-xt ur e

was coole -di b r 4570 gmol )
was add8g® Oﬁge&qéﬁuﬂgﬁ \JXE& & m{‘gm?ﬁnq_%us S Ogld g%ﬂ%{?@dmfo R %g% t he
react i Qs VRRABKITEdhE Geh AR WaSTRBERhed Qvitin dJateEX(L’SE(BmI@daNd bhtreE:teﬂAmthThe

conbi ned organic extracts were washed with brine, dried_ over ,@Ela2804 and

conéentht@ted The vambined irepnie egbpcts [vese deisd avst é&aé@h@éfco{l??@tf ‘Yue usi ng

Et OAc afford - -

2- ani | i"A8%- g[??fﬁ%ﬁ%lh?art{?gr gt hnZes) %‘%?yufm% hEetOy g fffgrdﬁgpncﬁlfrr 7 glnrlﬁt%}(dlzl—b - one

(101 &%ﬁ’é@;rh@le ith ] bil-plyeyl - @W—Imphlhglndlh@b@sflmine 217 mgBA%)MEEMART:3. 91 WO

03/ 027 / 2/ 30176 Exanp 15:

7- Met hﬂz‘llmﬁhé/ﬂy‘l 376GpRen{ érﬁﬁﬂo‘)‘ﬁ&@%ﬁ)rl dino [2,3-b] pyridin-4-one O
"CN AN N 6 H Ethyl 7-methyl-4-oxo- | -phenyl-2-(phenylam no) hydropyri di no

[2 3-b] pyridine-3- 5 carboxylate (67 ng, 0.17 nmol) was dissolved in a 2:1

HC1: Ac Qrfegoediatedd<( 8.5 nL). The reaction was heated to 120 C for 5 h then

cooled to roomtenperature. The aqueous solution was washed with Et20 and

then neutralized with 2 N NaOH and extracted with EtOAc lge conbi ned

or giani Né%thbcoé-mﬂwlmehphﬁnﬁ It dibydr ‘é‘éasa’i’ﬁlél&%“ 4 brine,

dried and concentrated in vacuo to provide

7- et h “Olroli '%ﬂ ﬂ%eg&f&%nyl ani no) hydr opyri di no[ 2, 3- b] pyri di n- 4- one (40

ng, 72%: LCVS RT: 2.28 min, MH+:328.4. Exanple 16:

2-aniIino-5-ch|oro-7-rrethy|-|-phe | -1, 8-naphthgridin-4(IH-one CI O
i
N

l
N N/gO
4-Fluorophenyl isocyanate (45.0 mg, 0.33 mmol) was added to a stirred solution of
2-anilino-7-chloro-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (100 mg, 0.276 mmol)

15  in CHyCl, (3 mL). After 16 h, an additional equivalent of 4-fluorophenyl isocyanate (45.0

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 HCL, dried over MgSOy, 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-

20  dihydro-1,8-naphthyridin-2-yl)-N'-(4-fluorophenyl)-N-phenylurea (2.2 mg, 1.6%): LCMS
RT: 3.47 min, MH": 499.1, Rs= 0.52 (1:1 EtOAc:Hex).
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NNN H 15 A m xture of
3,3-dianilino-I-(2,4-dichloro-6-nethyl-3-pyridinyl)-2-propen-I one(100 ny,
0. 25 nmmolwoan@2111BuOK (42 ng, 0.38 mmol) in anhydrous di opamaSpZ301izg was
heated to 80 C for 4 h. The solvent was renoved in vacuo and the residue
was dissolved in EtOAc. The solution was washed with water and brine,

dri ed bvemelg8OAL: and concentrated in vacuo. Silica gel flash

chromat ography of the residue using 1:1 92 WD 03/027112 PCT/ US02/ 30176

Et CAc: Hex gave .

2- ani | RrmilieosTrichlayoB-odotmethybflephanyl-1 S-rapithynidingt LHOPE) - one (13 ny,
14%: LCMS RT: 2.47 min, MH: 362.6.

2-ani |l i no-5-chl oro-7-nethyl -1-phenyl -1, 6- napht hyri di n-4(1H)-one was al so
isolated (68 ny, 75%: LCMS RT: 2.248min, M+: 362.6. This transformation

can be acconplished by using theseg ti ey of other aprotic 5 solvents
such as DM and THE with ot her basgs é,U(’:\E/’NaH. Exanpl e 17: Ethyl
8- y

7-ani |l i no-3-fl uoro-5-0x0-8-p d¢0- 1, 8- napht hyri di ne carboxyl at e
O FOI'l ~NNN Oel H H
2-ani |l i no-7-chl oro-6-fluoro-1-phen , 8-napht hyri di n-4(1H) - one (200 ny,
0.55 10 nmmol ), DPPP (12 ng, 0.030 1), Pd(OAc)2 (6.0 ng, 0.028 mml),
and Cs2C33 (114 ng, 0.42 minol) was dissolved in a 1:1 mxture of EtCH (3
m) / DMF (3 nL). A balloon filled with COwas attached to the flask and
the solutio | ied syi - . her) was adaddtoal ethitiwint h CO by
evacuati ng trkﬁg%gI(gisifnfgb?’nglnxgﬁd&zeﬁ%%éﬁ%f]iﬁllgf ?%%eq lask with CO This was
r epeat ednitd-Trehlobes anethjiekpheryl-l fenapbihyridind ¢l 7me(50Armgr 1.48 o1 5

stirring_all of the starting material_.h been .con ction
was coodt WF(S?QH&BI f]%fi’rﬁlé’ft&%y%s. Se“ﬂ? fgﬁsgtrfllgnan\?atge%?ﬁrgggﬁgwa%h % %%(c and
was WasheHolot Batheited Na, 506, grmlﬁﬁmi Thé ayifbunsiution ves tetthctadrig BeAe. Na2SO4,

and concentrated in vacuo. The crude solid was triturated wt hSElt 20,
filt er heanubihedeadganic grivastsevery|drivd gyen Yg80s.apd sepesngatsd i yacuo. Silica

Fgg By lmj;el ! eh 9o !gfa%ﬁ;rr] APRG A RGila:5 36 R MEREEOAS affotdedDlanflipn sol i d

10 chloro-3-iodo-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (380 mg, 56%): LCMS
RT: 3.45 min, MH": 488.2, Ry= 0.5 (2:1 Hex:EtOAc).

Intermediate AM:

2-anilino-7-chloro-6-fluoro-5-(1-hydroxypropyl)-1-phenyl-1,8-naphthyridin-4 (1H)-

oM,
T O
cl” SN” NN
@H

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

one

15
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20 81 %: LCMS RT: 2.63 min, MH+: 404.4 93 WO 03/027112 PCT/ US02/ 30176
Exanpl e 18:

7-ani | i nowB-0Bloemnd- 5- oxo- 8- phenyl - 5, 8- di hydr o- |, 8- napht hyPicaiuse2/21¢car boxam
de O FHNNNN H A suspension of ethyl

7-anil i é%ﬂlecexol"c& 89 0 Mt@rreactiod nBixture was cooled to -30
napht hyr %n\gésgﬁérg? ggegl)[gsya ny, 00 12 m*ml?, and NH4Cl1 (10 ‘{%03
or 16 h

m’rDI ) P@and mef”mt@hﬁdb (N [=] I(@ 2i Mlﬁmﬁdee(lg The sppefioRM@s §t11qrq:
' oomq_':fg ﬁrggfogéﬁqu ﬁﬂx@flﬁ@u p%wgg 8atura%c? qu{%XuJ NHLERUHR M MAREIWAG Wi th

wat er
7-ani | .xpse ﬁidf WHR rE%O'i_AcOaif?l BeRheM a§eBwas dred ovdr BigSaphnliwohetinteted-ivar boxam

de as a yellow soli ng, 719 LCVS RT: -1.93 375. 3., This
t r asf owamaki dl“rheaamdquaapsl@ﬁ@bbsa%lbml|f§1ﬁ]éélhliﬁ>§lat%€'@g@fl tf’%;{d LBOIPPHG Wit h

NH3. Ex

7-ani | © |ﬁ8npﬁgrﬂé’9%§§lﬁygmmpﬁl I1 @enXl 1§-naﬁ Wd]g Agllcr}? ﬁn%ro(ll2 8- rnllapht hyr| d
i ne- 2- oaq hexaghie selid: NNONVIS ®TH 3. om{, eMHI*: AD4.3- r@hﬁyd:le@m@hﬂesgsucbrﬁénw

8-di hydro-1, 8- naphthyrldlne 2- carboxyllc acid (50 ng, 0.14 mmol),

N, O di itisuHidetpar ksqysediio aeeneh dh®ior i de (39 ny, 0.40 mmol), HOBT (28 my,
0.21 mmol ), EDCl (40 ng, 0.21 mmol) were dissolved in CH2C12 20 (3 nL). To
this solution was added TEA (78 uL, 0.56 nmol). The reaction was stirred
for 1Bxamplt Mas diluted with CH2C12, washed with 0.5N HCl, saturated
NaHCO3, and brine. The organic |layer was collected, dried over Na2SO4, and
concentrated in vacuo. The solid obtained was triturated with Et20 and
dried teamlive57methiyl-lruhenyhbStmphthyridinr4(EHpne 5.

0x0- 8- phenyl - 5, 8-di hydr o- 1, 8- napht hyri di ne- 2- car boxam de as a |ight yellow

solid (34 94
0
sevs
N~ >N~ °N
s}

A solution of 2-anilino-7-chloro-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one

(95.0 mg, 0.263 mmol), TEA (0.65 mmol), and 10% Pd/C in FtOAc (2.5 mL) and EtOH

(2.5 mL) was stirred under Hj (1 atm) for 3.5 h. The reaction mixture was filtered through

15  apad of Celite using EtOH and EtOAc to rinse. The combined filtrates were concentrated

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),
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WO 03/ 027112 PCT/ US02/ 30176 ngy, 59%: LCVS RT: 2.28 mn, M#: 415.2. This
transformati on can al so be acconplished by coupling the appropriate am ne
wi th t he wormsegpendi ng acid chloride. Exanple 20: PCT/US02/30176
7-acetyl -2-anilino-5-nethyl-I-phenyl-1, 8 naphthyridin-4(1H-one 5 O N NN
O H To a suspension of 7-anilino-N methoxy-N, 4-di net hyl - 5- oxo- 8- phenyl -5, 8-
di hydr Bxémgle?apht hyri di ne- 2- car boxani de (100 ng, 0.24 mol) in THE (5 nl)

at 0 C was added MeMgBr (3Min Et20, 322 ulL, 0.97 nmol). The suspension
becane a red 10 solution. As the reaction proceeded the solution lost its
red cobdviethid-Zanodpholinhéyl-tpheinyR-pherylaminge b d 1,81 mephthygidin-danaHacl
diluted with Et OAc, and washed with brine. The organic |ayer was dried
over Na2SO4 and concentrated in vacuo. The crude residue was purified by a
Bi otage silica gel chromatography igg EtOAc to afford 7-acetyl-2-anilino-

5- et hyl -1 - phenyl - 1, 8- napht hyri di -on s alight yellow solid (65
0.?@(&@ e 21:
N oronet hyl ) -1, 8-napht hyri din-4

ng, 74%: 15 LCMS RT: 2.63 mn,
(1 H-one FFFO OSNN H To i sdfiution of nontnorillonite K10

2-anilino-7-(butyl sul fonyl) -A>ghe

(107.5 ng) in CHC13 was added” 13 uL 20 water.

2-anilino-7-(butyl sul fanyl)-1-phenyl {trifluoronethyl)-1, 8- naphthyridin-4
(1H) - one (25 ny, 0.06 mml) was then added foll owed by oxone (85.2 ngy,
0.14 inmol). The 95 WD 03/027112 PCT/US02/ 30176 reaction was allowed to

b1 Ui sh- ar eert TS B e S ount s of
CHC33. ond (0683 inlg, 0ASS mmsl)tané morphrdient(.85 el (v &/ moud) ingliexang (JeIl)fragsh
chr Onathggtgg F%c? ySOL{’SCi ?c% 23 d1 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,SQq, and concentrated in vacuo to give 5-methyl-7-morpholin-4-yl-1-
phenyl-2-phenylamino-1H-[1,8]naphthyridin-4-one (67 mg, 92%) as yellow solid: LCMS

10 RT:2.33 min, MH': 413.4, Ry= 0.49 (EtOAc).

Example 3:

5-Methyl—1-phenyl—2,7-bis-phenylamin0-1H-[1,8]naphthyridin—4-one

A mixture of 7—ch10ro-5-methyl-1—pheny1—2-phenylamino-1H—[1,8]naphthyridin—4-

15 one (15.1 mg, 0.042 mmol), aniline (2 drops), Pd(OAc), (0.27 mg, 0.001 mmol), Cs,CO;
(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 Na;SOq, and concentrated in
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Hex: Et OAc provi ded

2-anilino-7-(butyl sul fonyl)-1-phenyl-5-(trifluoronethyl)-1,8 5

napht hyr iwore3At7id) - one as a yellow oil (13.8 ng, 46%: LCWETREBL2/3N116, M
502. 2. Exanple 22:

N[7-a t bkl | Bra@hinyddia=-4-ofe GaPht hyr i di
n- [2 %MU %esu ongﬁlﬂ?he‘éﬂbjbi% p‘ﬁ@ﬁﬁﬁ‘iﬁlhfngH g Tgﬂa sol ut :Qolr? ofy

2- ani I inipp 38%):h LOMS lRTpBéﬂythMHrﬂi? ﬁdiﬁn@tlﬁﬂi)oﬂcm napht hyri di n- 4(1H)-one
(100 nmg, 0.241 mmol) in DVMSO (5 nlL) was added nethyl sul fonam de and K2C03
(76.5 nmg, 0.554 nmol ). The reaction was stirred at 120 C for 24 h. The
react i @xamphsi:t hen cooled to roomtenperature, quenched with water and
extracted with Et20 The organic |ayers were dried over MgS™, and
concentrated in vacuo. The crude residue was 15 then passed through a plug
of sil RCmilRs-1¢l-aiphedyls (ﬂi?lfhoi:oﬂeﬁLyﬁtmmaphtl@ridlﬁ}QmBonbO-l to afford
N-[ 7-ani | i no- 5- oxo- 8- phenyl -4-(trifl uoronethyl)-5, 8-di hydro-1, 8-napht hyri di
n- 2-yl]met hanesul fonam de as a white solid (4. 4 ng, 4% : LCMS RT: 2. 45,
M 475.2. 96 WO 03/027112 PCT/ USP2/ 30176 Exanpl e 23:

7-anU no- 3-f | uor o- 5- oxo- 8- phenyl F-5:-8F d hydr o-1, 8- napht hyri di ne- 2- car bal dehy

de O NNNG H 2-anilino-6-flugto-#:(hydroxynethyl)-1-phenyl-1,
8- napht hyri di n-4(1 H)-one (100 5 27&@| ) was dissolved in 4.5 nL
he reaction was heated to 70

CHC13. M102 (311 ng, 3.05 My S
t|on mixtuge was filtered through celite

C under argon for 3 d. The
and concentrated in vacuo. Po¥fficaty by silica gel flash chromatography
i ded 7-anilino-3-fluoro-5-o0xo-

eluting with 3:1 to 100: 0 Et OAc: Hex §
8- plienyl - 5, 8- di hydr o- 1, 8- napht hyri di ne- 2- car bal dehyde (15 ng, 15% as a

white solid: 10 LCMS RT: 2.18 mn, MH: 360.2. Exanple 24:

7-am no- 2-ar lslo?uquo?l ' le alnilin-o ;]-el[%ro -pﬁeny?%hgtltllﬂlgcl)rgrlnre]thyf)lll_g-ngﬂﬁhyndln-
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,COs3 (0.482 mL, 0.964 mmol) and
Pd(OAc), (1.35 mg, 0.006 mmol). The mixture was heated at reflux for 24 h. After

10  cooling to room temperature, the mixture was diluted with water and extracted with
EtOAc. The organic layer was washed with brine, dried over MgSOs, and concentrated in
vacuo. Purification by preparative HPLC (10% CH3CN in water with 0.1% TFA to 95%
CH;CN in water, 10 mL/min, 10 min) provided 2-anilino-1,7-diphenyl-5-
(trifluoromethyl)-1,8-naphthyridin-4(1H)-one (45.0 mg, 41%): LCMS RT: 3.76 min,

15 MH": 458.4.

Example 5:

2-anilino-7-benzyl-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one
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OHRZNNNN 6 HPd/C (30 ing, 1.75 mml, 10% was added to a 25 nL round

bottom flask and was 15 bl anketed wi th argon.

7- (al | yl awprap2221ani | i no- 5- net hyl -1 - phenyl - 1, 8- napht hyr i diPeT/uB0db§170ne ( 150

ng, 0.392 mmol) was dissolved in EtOH (2 nL) and was added to the Pd/C

fol | oved by el haRcS! 1. A ALhfrd 8- R4AyPL-phlhnd3 Smgiihyrithed(lebaticon vas
or

heated to at which time it was cool ed to roomterrpeig(ature

di | ut eql08i tg, BX@Acmand) irf THFewesd addadoNiApemClz 67-0rRee, 14460 Bmolney

concent . at ed i vac t he.resi pu i ca gel
chr oratWEEea9Ry Witk %n%%ﬂe%%o hg‘frff}&m@g p# é%/llglcéj’ %lerqn%ﬁgl ) nggd%

03/ 0271‘1 wWikel Mé%% 108 the mixture was allowed to stir for 24 h. The mixture was

ani | i nog‘% met hyl -l -H%Eenyl -1, 8-napht hyri di n-4(1H) -one (182 vrv’rgsheg%r{%eas a

yel bowqgseiched WlﬂhOIVE IFKI?I arxd @pﬁramed s tOAg3 The og@@ﬂa@rz\gas
aoa:“ || Id%g%%xéﬁ\m%%ﬁ‘y rre& hgn%nt{atg@ h¥J€u|o PRGHdatibn %y%@;%}z{l%fe'}@ﬂ’mﬂm one O

Suspensi on o
7-ani | iNeN@id bv‘elféf %ﬁr@x% B A BeIngh CH 8Nl inhyaten-10,18E /min, 10 min) provided 2-

napht hyri di ne- 2- car boxyl ate (100.0 0..25 1) i HE (2,4. added
LA& (émlrhalo 7nh<mzyl-ifwé 1ﬂ1ﬂ)enakb§vﬁaggfhwém-i@$ﬁo)ﬁ? I(&-g & %&rﬁ%n%%@as

reacti ‘Qag%s O‘Mﬂ%i gnched with EtOAc (10 nlL), was left to stir for 15
mn and Wasconeentrated i n vacuo. 10 The resiude was taken up in CH2C12
(10 mL) and IN HO (5 nL) and was left to stir for 30 mn. The |ayers were
sepir ated ard the aqueous | ayer was extracted with CH2Cl12. The conbi ned

*aQPrS ts were washed with brine, dried over MgSO4, and concentr at ed
in vacuo. Trituation with Et20 provided

e e e L S e e T O

26: yl]sulfanyl}acetate

NaH (60% dispersion in oil, 18.0 mg, 0.434 mmol) was added to a cooled (0 °C)

\/OW/\S

15 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
‘;0 room temperature and was stirred for 24 h. The reaction was quenched with water and
extracted with EtOAc. The organic layer was washed with brine, dried over MgSOs, and

20  concentrated in vacuo. Purification by preparative HPLC (10% CH3CN in water with
0.1% TFA to 95% CHsCN in water, 10 mI/min, 10 min) provided ethyl {[7-anilino-5-
oxo-8-pheny1-4-(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).
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2-anilino-7- [(4-nmethoxyphenoxy) nethyl]

-5-nmet hyl - | - phenyl -1, 8-naphthyridin-4(1 H one OO 1 | ONI / \\ |l N6 H
98 WD 03/WD030271PLCT/ US02/ 30176 PCT/US02/30176
2-anilino-6-fluoro-7-(hydroxynet hyl)-1-phenyl -1, 8-napht hyri di n-4(1H) - one
(62 ny %n&g@.nnnl) was di ssolved in CH2C12 (1.2 mL). 4-nmethoxyphenol (22
ny, Ofﬁ mol ) was added foll owed by Ph3P (91.8 ng, 0.35 mmwol), and ADDP
(88.31 ng, 0.35 mmol). The reaction was left to stir overnight at room

t enper atur e.under ag He A C fa fidm-2eacti on was
filtergly'a épsf#??gggawgEﬁggﬂggﬁ??gﬁggk%%“ggﬁﬁggqgPJ????Cation of the

resi duglugfaiglidicediegddsi | i ca gel chromatography eluting with 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 din-4(1H)-one (30.0 ny, 37% as a white solid: LCMS RT 2.87 nin,

MH+: 464. 2. 10 Exanpl e 27: F
7- et hoxy-5-et hyl - 2-[ net hyl (phenyl) 1- ph | -1, 8-napht hyridin-4(1H)-on
e 0---"ONNNO and Exanple 287
2-anilino-7-ethoxy-5-et hyIHQa\-gme« LE -napht hyridin-4(1H)-one O
-'"~ON NN 15 99 WO 03/02711% PC 30146 and Exanple 29:
7- et hoxy-5-et hyl - 3- et hyl - 2- ["net hyl (p | ) am no] - 1- phenyl -1, 8- napht hyri din
- 4(1H-one 0 "-'~ONNNO

5 NaOH (160 mg, 4.0 mmol) was added to a stirred solution of ethyl {[7-anilino-5-

oxo—8-pheny1—4-(triﬂuoromethyl)—5,8-dihydro—1,8-naphthyridin—2-y1] sulfanyl} acetate
(30.0 mg, 0.060 mmol) in aqueous EtOH (10mL EtOH in 4mL H,0). The mixture was
allowed to stir for 4 h and was then concentrated in vacuo. The reaction was acidified
with 1N HCI and extracted with CH,Cl,. The organic layer was dried over MgSOs, and

10 concentrated in vacuo. Purification by preparative HPLC (10% CH3;CN in water with
0.1% TFA to 95% CH;CN in water, 10 mL/min, 10 min) provided {[7-anilino-5-oxo-8-
phenyl-4-(trifluoromethyl)-5,8-dihydro-1 ,8-naphthyridin-2-yl]sulfanyl}acetic acid (19.0
mg, 66%): LCMS RT: 2.50 min, MH": 472.1

Example 8

15 2-anilino-1-phenyl—7-(1-piperidinyl)-5-(triﬂuoromethyl)-1,8-naphthyridin-4(1H)-one
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6 1 5 To a suspension of 2,2,6,6-tetranethyl pi peridine (153 ng, 0.18 ni,
1.08 mol) in THE (10 nL) at 0 C, was added n-BuLi via syringe (1.6 M
0.68 nL, wo08/0emmwt) and TMEDA. The reaction m xture was ®Cirrusen3fios 1 h
under argon. The reaction m xture was cool ed to -60 C using an acetone/dry

bat h d 2- | 7- h
Ilcg n:pht ﬁ; Lok ?aprillél"(@gﬁ? %‘ﬁ’g‘ 1(“%(% }ﬁiﬁ}f %?‘%%et%béog %arpgt}%]rdiuhge as a

sol uti (AE'IH orileo bble 1(1? fbat rrﬂi'(ﬁ ) ﬁfo‘%ﬁe @§ ity Wisealide@ pigerlline WB0.owAg, added

via syrn dOPRmBedidtt Bn s allowed to warmto foomtenperature and
stirred. 480) rmﬂaBl)h The siatune svhe tbfiaigustio as80 8G lovernight. oThW@IG(‘Q@F ¢Aojedsied Et OAC

20 niL dded d th | o SO4
bad Cohewnisapgais bodianiovne Hdd dits ted S el cFhoys | TR ofafile, YOoH
Chr ?O %99@?%@&&%8& %/agﬁéd]‘glgl Qauﬁhféﬁca qtieous MNuHIE S dﬁe@bOMdZSOa,SandIS

, nJ)I e 28: (11 ing, 10 % E>i1arrpl e 29:
( 16 ny coﬂe’bn%}tted zEmnm e The: remdue Was purified by Blotage silica gei chrmoatograp

2-anilin fl I a O NNGBG
20 613 HAc e boRPERS 2 PG PR B s ko e gD .0 0
(100 NMGhaphtfyddia- 4’(111;1? bné ngﬁ%l  R0%) as/\/aspa@@lgiel@vad()lRPhB@MS( m %76 tif01 ol )
rreth{/) Zi nc ori 0.819 nL, 1.64 mmol) and the reaction was
heat ed MH+7=E65C5for 18 h. The 100 WO 03/027112 PCT/ US02/ 30176 reaction was
then cooled to roomtenperature and poured into a solution of EDTA in
water (2.5 g/20 inL) and extracted with Et20. The organic |ayer was washed
wi tlle brExampla®d concentrated in vacuo. The residue was then taken up in
MeOH and filtered. The filtrate was concentrated in vacuo to give
2-ani lino-6-fluoro-7-nethyl-|-phenyl-1,8- 5 naphthyridin- 4(1H) one (83.0
ng, 89%-anmﬁws ~RF2-Gxod Bppinolidiviyetlmag]-A- p@ah&(@l@romtwr 8-

(2E) - 3-( nil.i.no t hyl - 5 oxo0- 8- phenyl -5, 8-di hydr o-1, 8- napht hyri di n- 3-
) 2 prebERe B TR
F
F——F O
O
=
X0
~"N07 NN ”

NaH (60% dispersion, 20.0 mg, 0.514 mmol) was added to a cooled (0 °C) and
15  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-(triftuoromethyl)-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 NH,Cl and extracted with EtOAc. The organic layer was washed with
20 brine, dried over MgSQ,, 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-(2-0xo0-1-pyrrolidinyl)ethoxy]-1 -phenyl-5-(trifluoromethyl)-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
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H 6 10 To a suspensi on 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 ®PB3027192 nl.) were successively added Pd(QAc) 2 (0PTO/UsY2/30106 003
mol ), Ph3P (5.2 ng, 0.02 mnol), TEA (0.03 nL) and nethyl acrylate (17.2
my, O ' i &%%Pﬁiﬁ- 8tsolkftsC Commes@dlyedvdilabe for 64
h. Theaﬁ%?}i@!&e ‘%-lltf)l?zgi ed af%g?pﬁggﬁgﬂea?ﬁﬁ%n in vacuo was vvayghed w th water
and exttkasides caw tlso Bt @&d.in II® abhenceofhatec | ayer was dried over MySH and
concentrated in vacuo. Purification by prep- HPLC provided nethyl
(2E)-3-(7-anilino-2-nethyl -5-o0xo-8-phenyl -5, 8-di hydro-1, 8-

napht hyBxiaghpte- B3yl ) - 2- propenoate (10.0 ng, 24%: LCMS RT: 2.61 min, Mi:
412.3, Rf= 0.26 (1:1 Et OAc: Hex). Exanple 32: 20

(2E)-3-(7-anilino-2-nethyl -5-o0xo-8-phenyl -5, 8-di hydro-1, 8-napht hyri di n- 3-yl
) - 2-  PROAFRNG-G-@§deoxXPnidthia)-1-phenyl-1,8-ndphithytidin-4(1HY}0nNO 03/ 027112

PCT/ US02/ 30176 To a suspension of

2-ani | i no-6-[ (E)-3-nmet hoxy- 3-oxo- | -propenyl ]-7-nethyl -1

phenyl -1, 8- napht hyri di n- 4( 1H) HOne (JOO ng, 0.025 mml) in CH3CN (2.0 nlL) was
added IN NaOH (2.0 nmL). The suspensjon was stirred at roomtenperature for
18 h. The mxture was diluted ter (X nL) and extracted with Et OAc.
The organic |ayer was 5 dried qv A @ concentrated in vacuo to
afford (2E)-3-(7-anilino-2-net hyN-5NoxoN

8- phenyl - 5, 8- di hydr o- 1, 8- napht hyri 3'—"y| )-2-propenoic acid (6.2 ng, 63%:

LCMS RT: 2.37 mn, MH: 398.3, Rff 51 (Et QAc). Exanpl e 33:
3-(%¢-anilino-2-nethyl -5-oxo-8-phen 5, 8-di hydro-1, 8-napht hyridin-3- 10
yl)propanocicacid OO HO\ | | \

A solution of LDA (38.2 mmol, freshly prepared from n-Buli and
diisopropylamine) in THF (53 mL) was added to a cooled (-78 °C) and stirred suspension
of 2-anilino-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one (2.50 g, 7.64 mmol) in THF
(100 mL). The resulting mixture was stirred for 1 h, and then oxygen gas was bubbled,

10  through a fritted glass tube, into the bottom of the reaction vessel. The mixture was stirred
overnight, with continued bubbling of oxygen 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;SO, and concentrated in vacuo to afford an
orange solid which was recrystalized from EtOAc to obtain 2-anilino-5-(hydroxymethyl)-

15  1-phenyl-1,8-naphthyridin-4(1H)-one (1.38 g, 53%): LCMS RT: 2.01 min, MH": 344.3,
Ry=0.22 (95:5 CH,Cl:MeOH).
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N NN®G6 HTo a stirred suspensi on of

2-anilino-6-[(E)-3-hydroxy-3-oxo-I-propenyl]-7-

met hyl - | -Wwbheayb7ihz 8- napht hyri di n-4(1R)-one (40.0 ng, 0. 10@®Ccmms0y/341me MeOH

(2.0 nL), 15 was added Pd/C (5.3 ng, 10% wei ght on carbon) under an argon

at ”DSpﬁ%lﬁple gl I owed by the addition of ammonia formate (19.0 ng, 0.30
|ngle portion. The reaction mxture was heated at reflux for 2

h, cooI ed and f||tered The filtrate was diluted with water (10 nlL) and

extracted.w t hy I H\%ﬁ' SO and

concen lﬁé‘fl rP va 5(1 Qﬁ)ei’ﬁzg@lhfetﬁ%‘is gg&%aglhmwglt)g?@and dried in vacuo
to afford 3 20
(7-anilino-2-mnethyl -5-o0xo- 8-
oicacid (34.5 ng, 86 %:
Et OAc: MeOH). 102 WD 03/0271
2-anilino-6, 7-di net hyl -1 -phenyl -
Exanple 35: 5
2-anilino-7-ethyl-1-(3-nethyl phelyl
suspensi on of 2-anilino-6-brono- Yihet‘yl
one (203 ng, 0.5 mml) in THE (10 n at m)sphere of argon was cool ed
to -78 C. A solution of n-BuLi in es (.0nL, 1.6 mol, 1.6 M was
added and the suspension 10 was stir¥éd for 10 mn at 0 C until it becane
a clear solution. Excessive Mel (0.2 nm, 3.2 mvol) was added, and the
reaction was stirred for another 10 min. The reaction was quenched wth

sat ur at ed a@ueohmoNHdiCI(amlﬁlorﬂ_ﬁhy&lmW]@ﬂ) Qllﬂ.flelﬁﬁl)l Snephiineidig-¢t 1iDeontas

tracted wit
C)C()nggf’:ll(f%g]\gg’ Sﬁg Q{ﬁ% 5am gqjléﬁéggne uri f| egéj%?%ﬁdggﬁ%%éﬁd(oafzf ord
2-ani | ipo- 165771119&&&}2&1%2@12 g&nnblmylsn&ecsammttaylpeﬂmm £ DH). - Brvess SOChy, 329
LCVS RT: 2.33 mn, = 0.39 (EtOAc)

2 ani | iand-spleenhytere -rémom fy veswen{a yifords anbronk sdidn- 449 Zomiinery 3 mJ,
Rf 502/0 \e@hslo%rr'lse%lﬁpl-p'llnqu-l?ﬁs-n%)h?ﬁﬂﬁhlp-ﬁ%%ne LQYR R-I;use@ S¢ithbit  Mutther356. 3

purification: LCMS RT: 2.50 min, MH": 362.3.

nyl - 5, 8- di hydr o-1, 8- napht hyri di n- 3- yI)propan

: 2.31 min, MH: 400.4, Ri=0.61 (4:1

/U392/30176 Exanpl e 34:
phthyridin-4(1H-one O XN NN 6 H

—

hyridin-4(1H-one O NNG6 A
- phenyl - 1, 8- napht hyri di n-4(1 H)

10 DMF (1 mL) was added to a stirred suspension of crude 2-anilino-5-(chloromethyl)-1-
phenyl-1,8-naphthyridin-4(1H)-one (15.0 mg, 0.041 mmol), N,N-diisopropylethylamine
(0.036 mL, 0.21 mmol), and piperazine (36 mg, 0.21 mmol) in 1,4-dioxane (2 mL). The
solution was heated to 50 °C overnight, cooled to room temperature and concentrated in
vacuo. Reverse phase preparative HPLC (0.1% TFA in CH;CN and water) of the residue

15 gave 2—anilino-1-pheny1-5-(1-piperazinylmethyl)—l,8—naphthyridin—4(1H)-one (8.0 mg,
37%) as the TFA salt: LCMS RT: 0.71 min, MH": 412.2.
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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 uwwedsworiguench the 20 generated aryl lithium 102CWDS0B302¢7112
PCT/ US02/ 30176 Exanple 36: Et hyl

7-aniIE19% eg | oro- 3-fl uor o- 5- oxo- 8- phenyl - 5, 8-di hydr o-1, 8- napht hyri di ne- 2-
carboxy1 R O O0; NNN hO 5 A suspension of ethyl

7-ani li no- 3-fl uoro- 5- oxo- 8- phenyl - 5, 8-di hydro-1, 8

napht h )9 Qs 19 AW i-pene THE (10 nl)
in an N %@§Eﬁé¢§ggf?§%g@ﬂgﬁéépzgﬁﬁaﬁngp?ggﬁgs A%béﬁ?g m., 5 mol) was
then added to the suspension, and the suspension was stlrred for 2 hat O
C and then cooled to -78 C and treatedowith CCL2FCC1F2 (94 ny, 0.5 mmol).
The reaction was stirred for another| 10| hour at O C before being quenched
with saturated aqueous NHAC1(2.0 t 10 nmL) and extracted with
Et CAc. The organic |ayer was driedkov d concentrated in vacuo.
Purification of the reS|dL6: Yy p ep-N—IPL E‘Evi ded Ethyl 7-

ani | ino-4-chloro-3 -fl uoro-\\gvN -8-p @ -5, 8-di hydro-1,

7

8- napht hyri di ne-2-carb ox¢fate (13.2 31%: LCVS RT: 2.80 min, M
437.1, Rf= 0.78 (EtOCAc). 15 Exanple 37:
7-ani |l i no-4-chl oro-3-fluoro-N, N-diisopropyl 5- oxo0- 8- phenyl 5, 8-di hydro-1, 8-

napht hyri di ne- 2- carboxamde CI ON N N LDA was . nmade Ey adqﬁag BuL
(0.31 mL, 04 mmulixtue 6 ML t o S20etlyl- é@b@@éﬁ@rﬁnﬁ@m@%ﬁiﬁ’ T 1y Ff in THE

15 mL
<(51n| Pi nil gfnPPé‘glV%d@ﬁb%g@f%i'é‘%n@@Sﬂ’?%é l\{s% Q Iﬁr;lro |1 d(l) ?1%6 2 IE:)alrn boxyl at e
(40. 0 ray,c1OBLmMLYRRs)stitrad aivaylr tenperbire Lemnighy aummalmtmerfcbs phizer WAS ar gon

was cool ed to -78 C. LDA was, added and the .suspensio S stJrr for 2 h
at 0 Cremevadhén veeel edThe respliing residue was punﬁeg %y prepnfl\,,@ to~give ’??4

methanesulfonyl-piperazin-1 1-y1)-5-methyl-1-phenyl-2-phenylamino-1H-
[1,8]naphthyridin-4-one (3.4 mg, 6%): LCMS RT: 2.36 min, MH': 490.3.

10  Example 13:

S-methyl-l-phenyl—2-phenylamino-7-(4-pr0pionyl—piperazin—l-yl)-1H-

I
.

[1,8]naphthyridin-4-one

/\H/N\)

o)

A mixture of 5-methyl-1-phenyl-2-phenylamino-7-piperazin-1-yl-1H-

15 [1,8]naphthyridin-4-one (21.0 mg, 0.052 mmol), propionic acid (0.004 mL, 0.055 mmol),
EDCI (11.9 mg, 0.062 mmol), DMAP (7.6 mg, 0.062 mmol), 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
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and treated with CC12FCC1F2 (94 ng, 0.5 mmol ). The reaction was stirred for
anot her 104 WD 03/027112 PCT/ US02/ 30176 hour at O C before being quenched
wi t h sat uwated2agqueous NHACL(2.0 nlL) and water (10 nl). TPoa/mqusnos
solution was extracted with Et OAc and the organic |ayer was dried over
g’gggﬁ A RNGERA LR 1009381 AC RYT §ibE CRbeRR1-0 phihl- - plidrtimiby- TRkep- HPLC
7- ani | propiodybpipemzih- il)ditbf K Naphthgodindpyde 6.0 ws S7¥heniMS &dihydro-1,8 5
napht hyri di ne- 2- car boxam de (20 ng, 41%: LCVMS RT: 3.02 mn, MH: 493. 3,
Rf = 0. 780, NBt'8)3: Exanpl e 38: 2-[(4- Met hyl benzyl ) ani no]
-1-[3-(trifluoronethyl)phenyl] -1,8-naphthyridin-4(1H- one 0O NANN CL
H 10 CF3 A mixture of

2- am nBxamplg-1¢t r i f | uor onet hyl ) phenyl ] - 1, 8- napht hyri di n-4(1H)-one (50 nm,
0.16 mml ), CsCO3 (160 ngy, 0.49 mmol) and 4-net hyl benzyl brom de (35 nyg,
0.25 mmol) in THE (3 nL) was heated to 80 Cin gws%@ﬁ%l%ﬂbe for 16 h. The
r eatt i dranikinnsS-hyemecd-flaorosGmathore! phepEl-Linaghtyx B&ater (3 nl).
The m xture was 15 extracted with CH2Cl12 (3X), and the conbi ned organic
extracts were dried with Na2SO4 nd _concentrated in vacuo. The residue was
purified by prep-HPLC ( YMC- Pack 8 Columm, 150 x 20 mm|.D.; first

run: 20-80% CH3CN in water, 1%gin; cond n: 50- 90% MeCH in water, 20
mn.) to afford 2-[(4-Methyl ben I)larrilo]-
(trifluoronethyl)phenyl]-1, 8 04p yNi diMi- 2¢1H) -one (2.2 ng, 3%: LCMS RT:
2.75 mn, 20 M+: 410.2. The folloﬁj g Bpecific exanples are presented to

illustrate the invention related tqQ rmula (I1) as described herein, but
t hey should not be construed as |i g the scope of the invention in any
way. 25 105 WD 03/027112 PCT/ US02/ 30176 Internedi ate BA:

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-
10  phenyl-1,8-naphthyridin-4(1H)-one (507 mg, 104 mmol) in THF (20 mL). The reaction
mixture was warmed to room temperature. After 1 h, the mixture was cooled to -30 °C
and 1,2-dibromotetrachloroethane (457 mg, 1.4 mmol) was added. After 30 min, water
(50 mL) was added slowly, and then the reaction was warmed to room temperature and
extracted with EtOAc. The combined organic extracts were washed with brine, dried over
15 NapSO., and concentrated in vacuo. Silica gel flash chromatography of the residue using
EtOAc afforded 2-anilino-53-bromo-6-fluoro-7-methoxy-1-phenyl-1,8-naphthyridin-4(1 H)-
one (101 mg, 16%) as a light yellow solid: LCMS RT: 2.75 min, MH": 440.3.
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5 2,4-dichloro-6-nethylnicotinic acid CIl OOH N C A solution of
commercially avail abl e (Maybri dge) ethyl 2,4-dichl oro-6-

met hyl pyrwoioa@2Aaizar boxylate (1.0 g, 4.3 mmol) and NaOH ( 242/usg2/3@76 rmol )
in water 10 (1.7 nL) and MeCH (1.5 nlL) was heated to 80 C for 4 h. The

m Xt ur g, Mas a6 di fied using 50% H2SO4 and then filtered. The solid

col | ect ed s washed with cold water and dried to give of 2,4-dichloro-6-
met hyl pyri di ne- 3-carboxylic acid (582 ng, 66%: LCMS RT: 0.70 mn, M.

206. 2. gydi BB i idino[2,3-b]pyridin-4-one

3, 3-di gh g?{c?}iﬁd]%lgén !gﬁghf%}rﬁ%%@r)rlg%rfwgfl&?r[izdi r]IW) -2-propen-1-one C O- Cl
Cl NC 2,4-Dichloro-6-nmethylnicotinic acid (8.7 g, 43.0 nmol) was m xed
with SOC12 (31 nlL). The resulting mxture was heated to 80 C for 2 h and
concentrated in vacuo to give 2 acid chloride as yellow oil. The oil
was then dissolved in CH2C12 ( nd sol ution was added to a cool ed
suspensi on of A1Cl13 (21.3 g, NN CH2Cl12 (50 nilL) at 0 C After
2 hat 0 C vinylidene chloride t‘Z.l , 80.0 mMmvl) was added to the
above suspension. The resulting m@e was then left to warmto room

tenperature and stirred overnight e reaction m xture was poured into
crushed ice and the resulting 25 m Xture was extracted with CH2Cl2. The
conbi ned organic |layers were cooled to 0 C and TEA (14.9 nL) was added.

After 1 h of stirring, the organic |ayer was washed w t % uegus HC1l
(100 ni), wdithyl (mﬂmlﬁ-omiﬁher(ﬂé’@(%ﬁl}xlaram)lwﬁr g@fz,?{&f@@??ne- ol vent s

were remved, | h Macu i . [ i ough a
b oy ol B bl Rl SRS DUICLAEOHMRRBIE SnL |, Ty 0ug
3, 3- di GBA®I0A-Was( Boafeddioctl(0?@® f&05 - theh fopbled-toyropui teynippraturpr ofenaqueghe (5. 2

At or nisplgeRyva Wb PACCHE O H S B HE D et S By GBI Sl or i de
with a gl Yideombined organic extracts were washed with saturated aqueous NaHCO; and
brine, dried over anhydrous Na;SOs, and concentrated in vacuo to provide 7-methyl-1-
10  phenyl-2-(phenylamino)hydropyridino[2,3-b]pyridin-4-one (40 mg, 72%): LCMS RT:
2.28 min, MH":328.4.

Example 16:

2-anilino-5-chloro-7-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one

Cci O
=
Jeal

N N N

@ H
15 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 MgSOsa,

and concentrated in vacuo. Silica gel flash chromatography of the residue using 1:1
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amount of DMF. Internediate BC 5
3,3-dianilino-I-(2,4-dichloro-6-nethyl-3-pyridinyl)-2-propen-l-one / C 0
HN\ H NvGOlosseBet ution of = P IC1)>CT/Us02/30176
3,3-dichloro-1-(2, 4-di chl oro-6-nethyl -3-pyridinyl)-2-propen-l-one (5.2 g,
18.0 ”E%jxc Hex g%eda%ﬁﬂl% £ 81%0&4-7 rﬂ\aﬁ%/lcloﬁlhéhgl u«s-@pﬁzhandlmmﬂ)mﬁe(@sl i,
55.0 and m., wer e added drop r actlon
mi xt ur mg;vas%’,lﬂ mmsm 2a<t7 mm;MHr 362:6. ean@mhmo -pblere-dripe éi]rh‘PBquY & h. The

sol vent s re re in cuo. e wa id+.e asging it

t hr ougRaR mﬁﬂﬂi )WE%WG%F%ﬁﬂ?ﬂmﬁpgﬁéIﬁ%dﬂgq gfﬁgg t egggﬁgﬁf%?g grOV|de
3, 03 di ‘3@2 ! "I‘Piﬁ trz(r@foﬂm@ﬁ&h&&r&‘a@c ghsﬂed%ymﬁnlgdhm@dmblﬁaﬁqar afngierlapotie (7.1 g,
999 : : VH+: 398. nt er medi at es BAl, BBl1l, BCl, BA2,
BB25 Bgﬂvmasw qsrmwraeleHF itk otherbascraiiiie Nafbun above for BA, BB and BC
starting with the appropriate known starting nicotinic acid (Eur. J. Og.
Chein. 2001, 1371). Internediate BAl: 20 4, 6-dichloronicotinic acid Cl O |
:C%HB cci:l Eﬁ:aﬁmtenilf]dl(ate BBL1:

, 3-dichloro-1-(4, 6-dichloro-3-pyridinyl)-2-propen-l-one C OC I
25 Cl 107 WD 03/027112 PCT/US02/ 30176 yI )r\terPredPate BC1: PNIC
3, 3- di @thyl TranilinpB-AudiocHrono-8-phemyl-5-diyiirelSmpaphshyridiggsarhoxyl®teN \ H- 0

2-anilino-7-chloro-6-fluoro-1-phenyl-1,8-naphthyridin-4(1H)-one (200 mg, 0.55
10 mmol), DPPP (12 mg, 0.030 mmol), Pd(OAc), (6.0 mg, 0.028 mmol), and CsyCO3 (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
solution was saturated with CO by evacuating the flask followed by back filling the flask
with CO. This was repeated 3 times before heating the solution to 70 °C. After 4 h of
15  stirring all of the starting material had been consumed and the reaction was cooled to room
temperature. The solution was diluted with EtOAc and was washed with water. The
organic layer was collected, dried over Na;SOs, and concentrated in vacuo. The crude
solid was triturated with Et,O, filtered and dried to give ethyl 7-anilino-3-fluoro-5-0x0-8-
phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxylate as a light brown solid (900 mg,

20  81%): LCMS RT: 2.63 min, MH': 404.4
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G N 5 Internediate BA2: 4,5-dichloronicotinic acid d O C O4 10 N

Internmedi ate BB2: 3, 3-dichloro-I|-(4,5-dichloro-3-pyridinyl)-2-propen-I|-one

553CL'O'$W)WMT7§a.g g_vhfl \'N Internedi ate BC2: 20 PCT/US02/30176
ianilino-1-(4,5-dichloro-3-pyridinyl)-2-propen-l-one ~ |

cl H o @\{\?03/027112 PCT/USOZ/30176y )ExarrBI ep39: o oM

2-ani |l Tno- I oro-7-nmet hyl -| - phenyl -1, 6- napht hyridin-4(1H -one CI ON N

6 H5 A mxture of

3, 3- d| ni L.L Nos
mo. 0. F8nErs Hibfe-f-s -325?%@165““@“@%3 e eane. (4 L)

was heat ed to 80 C for 4 h. The solvgnt was renoved in vacuo and the

resi due was di ssol ved
F
LK
HeN N NN

A suspension of ethyl 7-anilino-3-fluoro-5-oxo-8-phenyl-5,8-dihydro-1,8-
5  naphthyridine-2-carboxylate (50 mg, 0.12 mmol), and NH4C1 (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,0, provided
7-am'1ino-3-ﬂuoro—S—oxo—S—phenyl—S,8-dihydro-1,8-naphthyridine-2—ca;rboxamide as a
yellow solid (32 mg, 71%): LCMS RT: 1.93 min, MH*: 375.3. This trasformation can

10  also be accomplished using EDCI/HOBT coupling with NHs.

Example 19:

7-anilino-N-meth0xy—N,4-dimethyl—S-oxo-8-phenyl—5,8-dihydro-1,8—naphthyridine-2-
carboxamide

15

7-anilino-4-methyl-5-0x0-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxylic
acid (50 mg, 0.14 mmol), N,O-dimethylhydroxylamine hydrochloride (39 mg, 0.40
mmol), HOBT (28 mg, 0.21 mmol), EDCI (40 mg, 0.21 mmol) were dissolved in CHxCl,
20 (3 mL). To this solution was added TEA (78 uL, 0.56 mmol). The reaction was stirred for
1 h and was diluted with CH,Cl,, washed with 0.5N HCI, saturated NaHCOs3, and brine.
The organic layer was collected, dried over Na,SO4, and concentrated in vacuo. The solid
obtained was triturated with Et,O and dried to give 7-anilino-N-methoxy-N,4-dimethyl-5-
o0x0-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxamide as a light yellow solid (34
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in Et OAc. The solution was washed with water and brine, dried over MySO4,
and concentrated in vcaco. Silica gel flash chronmatography of the residue

usi ng 1: IwO@3BeAL: Hex gave PCT/US02/30176
2-ani|ino 5- chI oro-7-met hyl - | - phenyl - 1, 8- napht hyri di n-4(I H -one (13 nyg,
14% . dé‘&a 362vrd 2sani I thnsiohRso <aetay bk - phenyl -
16na d|n %g?one(GSrrg 75% : LCVMS RT: 2.24 m.n, Mi: 362. 3.

Al ter na&dovf@ih}s!hedtﬂ"}e:owhhg thetapproptietel athibewith thecspaespanding #rdd shlfdde. pases such
as NaH and other aprotic solvents such as THE and DWF. 15 Exanpl es 40 and
41 can be prepared in the same manner as that for Exanple 39 above.

Exanpl €x4@ple 28- ani | i no- 7-chl or o- | - phenyl - 1, 6- napht hyridin-4(1H-one OC N
N 6 H 109 WD 03/027112 PCT/ US02/ 30176 Exanple 41:

2an|n08chlorol-h hth di n- - O NNC/ H
Exarr;ﬂ :g—aggtyl-g-anmno-S-nQet yf/l Jhenyln flg-nap l{yri(ﬁ ﬁt@ﬁ?—oﬁé‘ €

2-afi li no-5-chloro-7-nethyl -1-phenyl -1, 6-naphthyridin-4(1H-one O NNG6 H
To a solution of O

2-ani lino-5-chloro-7-nmethyl-I-p 6- hyri di n-4(1H)-one (80 ng,
0.22 nmol ) in THE (3inL) was_addled N|(| pp (24 ng, 0.044 mol) at room

10 tenperature. After stirrin aNfeWwWmrmutes MeMgBr (3M, 0.59 nilL,
1.76 mmol) was added and the

j xtureJywasHal lowed to stir for 24 h. The
m xture was quenched with IN HC1 axtract ed with Et CAc. The organic
| ayer was washed with brine, dried ®ye MySH, and concentrated in vacuo.
Purification by reverse-phase preparative HPLC (10%

To a suspension of 7-anilino-N-methoxy-N,4-dimethyl-5-oxo-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,0, 322 uL, 0.97 mmol). The suspension became a red

10 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,S0,4 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%):

15 LCMS RT: 2.63 min, MH": 370.4.

Example 21:
2-anilino-7 -(butylsulfonyl)-l-phenyl—S—(triﬂuoromethyl)-1,8—naphthyridin—4(1 H)-one

F
F——F O
=
oj_ I |
ZTN"g NN
@H

N

To a solution of montmorillonite K10 (107.5 mg) in CHCI; was added 13 uL of
20  water. 2-anﬂino-7-(butylsulfanyl)-1—phenyl-S-(triﬂuoromethyl)—1,8—naphthyridin—4(1H)—
one (25 mg, 0.06 mmol) was then added followed by oxone (85.2 mg, 0.14 mmol). The
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CH3CN in water with 0.1% TFA to 95% CH3CN in water, 10 rL/mn, 10 mn)

provided 15 2-anilino-5, 7-di net hyl -1 -phenyl -1, 6- napht hyri di n-4(1H)-one (31

ng, 40% :wWDOMB2RT2 1.51 min, MH: 342.4. 110 WO 03/ 027112PCPAK028024 30176

Exanpl e 43:

20 al\llm ! 'r@&:’u@n (vpd/g\rﬁtogliéhatmsﬂp)foﬂzmtd?)fbodl 1@heeiyturd. , Afeaphtihitie sdhutiod (vidd) - one N
m xt ure of

2-ani | |brxgh5blutshfgrcﬁn7inrmtdn>ahd qugﬁialmd@demh%WWMOmWS apppts hEHC80 ny,

0.22 nd d| hyl am ne i & dhgxane (3
iy vaotoaiale Vo Bn conbr S et Stich o6F ik cfvonthu iRy dyglaaxane |
concentigt- AN Ged di DUirElEhoM {(butyistl&sny@R T phérylSe@tdltdrogetiiyBt g€ was
extracted with Et OAc. The 10 conbi ned or anl cC extracts Werg \g/sghed wth

bri e, mphtpiriding(1 oS0 2 el veoih £t mar #0) i HCVab:

2-ani |l i no- 5- (di met hyl am no) - 7- net hyl - | -phenyl 1, 6- napht hyri di n-4(1H)- one
(74 ng, 91%: LCVS RT: 1.86 mn, MH: 371.3 Exanple 44: 15

Et hyl [ (Bxaamlé 2210- 7- met hyl - 4- oxo- | - phenyl -1, 4-di hydro- 1|, 6- napht hyri di n- 5-
yl)sulfanyl] acetate OS O NN H 111 WD 03/027112 PCT/ US02/ 30176 A
solution of 2-anilino-5-chloro-7-nethyl-I-phenyl ht hyri di n-4(1H) - one
(200 no¥- [q»aﬁmmmwrplﬁnm«mmmmnmlhaﬂeﬁhmw1,8mapzmerpima’cet ate (0.12
m., 1.1 %-fﬁn (0.23 nL, 1.65 mmol ). The reaction was heated at
refl ux YHpeBAnGUUeREmIGeacti on m xture was cool ed, concentrated in vacuo,
diluted with water and extracted with 5 Et OAc. The conbi ned organic
extracts were washed with water, bgine, and dried over Na2SO4. Sol vents
were renoved in vacuo and the re]gi ug yvas purified by reverse-phase

yeewe
SN N

O W

10 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»COs (76.5 mg, 0.554 mmol). The reaction was stirred at 120 °C for 24 h. The reaction
was then cooled to room temperature, quenched with water and extracted with Et;0. The
organic layers were dried over MgSOs, and concentrated in vacuo. The crude residue was

15  then passed through a plug of silica gel eluting with 1:1 Hex:EtOAc to 9:1 CH,Cl,:MeOH
to afford N-[7-anilino-5-0xo0-8-phenyl-4-(trifluoromethyl)-5,8-dihydro-1,8-naphthyridin-
2-ylJmethanesulfonamide as a white solid (4.4 mg, 4%): LCMS RT: 2.45, MH": 475.2.
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preparative HPLC (10% CH3CN in water with 0.1% TFA to 95% CH3CN i n wat er
10 m/mn, 10 mn) to provide

et hyl [ (2-wpioBiopr17 - met hyl - 4- oxo- | - phenyl - 1, 4- di hydr o- 1, 6- PCT/US02/30176
napht hyridi n-5-yl)sul fanyl ] acetate (120 ng, 49%: LCMS RT: 3.07 mn, M

446. 2 E@vgpl e 45:
[ (2- anlEl I NO- 7- et hyl - 4- oxo- | - phenyl -1, 4-di hydro-1, 6- napht hyri di n- 5-
yl)sul fanyl] acetic acid HOOS O NN 6 H15 Agueous NaCH (2N, 1 nl) was

added r SO . blvvkbAdensere 1 henyl -
1, 4- di F?Oa‘ﬁh lif&&’%"%o‘% |eﬁ§l5§§%%lf%a1ﬁ%§}hh bﬁ%‘e?ﬁ‘%@(%obng, 0. 23 ﬁrmuy

in EtO—| (8 nmb) at roomterrperature The m xture was allowed to stir for 4 h
and was concentrated in vacuo. The rgeaction mxture was acidified with 1IN
HC1 and extracted wth CH2Cl1Z The drganic | ayer was dried over MySO4 and
concentrated in vacuo. 20 Purif cét ony by 9 er se- phase preparative HPLC

(10% CH3CN in water with 0. 10T H2N in water, 10 nUmin, 10 m n)

provi ded [(2-anilino-7-nethyl-4- oyo I- pﬂenyl 1, 4-di hydro-

1, 6- napht hyri di n-5-yl )sul fanyl] ace acid (56 ng, 60%: LCMS RT: 2.61
nin, M+ 418.2. 112 WD 03/027112 P S02/ 30176 Exanple 46: Ethyl
N-(2-aniIino-?-nethyl-4-0xo-|-pheny|- , 4-di hydr o- 1|, 6- napht hyri di n- 5-
yl)glycinate ONHO TN~ a-:;Il NN 6 H 5 To a solution of

2-ani | i no-5-chl oro-7-net hy I-I-

o 22 mol ) i 2RerEir@H6-(Bron-Y -(Mem&éylgﬂymeggl gtﬁ%ﬁﬂg it 4(41{% B2 &’E de (46
[ ef |5u)(2 1$%r%d%maﬂ%vég%ssgﬂlea%n » mi-CGRCITT RO, 3 PEnS3%5 RRolRwshedded at
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
chrdmatography 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:
10 LCMS RT:2.18 min, MH": 360.2.

Example 24:

7-amino-2-anilino-5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one
)
fkfi e
48
HoN N N~ °N
O

Pd/C (30 mg, 1.75 mmol, 10%) was added to a 25 mL round bottom flask and was

15 blanketed with argon. 7-(allylamino)-2-anilino-5-methyl-1-phenyl-1,8-naphthyridin-
4(1H)-one (150 mg, 0.392 mmol) was dissolved in EtOH (2 mL) and was added to the
PA/C followed by methane sulfonic acid (0.041 mL, 0.63 mmol). The reaction was heated

to 80 °C for 3 d at which time it was cooled to room temperature, diluted with EtOAc and
filtered through celite. The filtrate was concentrated in vacuo and the residue was purified

20 by Biotage silica gel chromatrography eluting with 100% EtOAc to provide 7-amino-2-
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The reaction m xture was cool ed, concentrated in vacuo, diluted with water
and extracted 10 with Et OAc. The conbi ned organic extracts were washed with
wat er, brwpaz/oemized over Na2SO4 and concentrated i n vacu®CTNise2/8@36 due was
purified by reverse-phase preparative HPLC (10% CH3CN in water with 0.1%
TFA to - [} -of¥ (1B2tAg PA10¥) aLa Sty solid:

N-(2- ar?gﬁl n?@ w;}m—@%ﬁolx%%lgl?}gh{é%mgﬁ? di h(yldro % 6-)6,) i

napht hyiGMS BI52y01)miny MHa363343 ing, 46%: LCMB RT: 2.16 nmin, M+ 429. 3.
15 Exanpl e 47:

2-[(2-anilino-7-nethyl-4-oxo-1-phenyl -1, 4-di hydro-1, 6-napht hyri di n-5-yl ) sul
fanyl ] Bxdmptyad:opropyl acetamide 7 HNO S O N N6 H 113 WO 03/027112

PCT/ US02/ 30176 To a m xture of

[ (2-anilino-7-nethyl-4-oxo-1-phenyl-1,4-di hydro-1, 6

napht h;qr.mﬁhﬂoﬁ-(}ibr)mwyﬁmwlb sanethyblqﬂneﬂyx P,8- nmhtl@zr@ﬁnFAfbH)-onEDCI (18 nmg,
0.10 inmol), ng, 0.10 nmol) and cycl opropyl am ne (0.004 nL, 0.06
nmol ) in CH2C12 (5 m_) was added TEAO(O 02 nm., 0.14 innol). The reaction
solution was stirred at room5 tenperature for 24 h before the m xture was

diluted with CH2C12, washed with 1, urat ed aqueous NaHCCB3, brine
Ve vacuo.and t he re;idue was

and dried over Na2SO4. Sol ve.s
purified by reverse-phase prepafratfNveNHPIN (T0% CH3CN in water with 0. 1%

TFA to 95% CH3CN in water, 10 rrL/rrin©0"r'ﬁn) to provide 2-[(2-

ani | i no-7- et hyl - 4- oxo- |

- phgnyl - 1, 4- di hydr o- 1, 6- napht hyri di n=5=y| ) sul fanyl]-N 10

cycl opropyl acetam de (13 ng, 59%: LCMS RT: 2.55 min, M+: 457.1. Exanple
48:

To a 0 °C suspension of ethyl 7-anilino-3-fluoro-5-oxo- 8—phenyl -5,8-dihydro-1,8-
2-anilino-7-methyl -1 -phenyl - 5- 222tr|fluoroethox 6naﬁﬂ |h A@gln-4(11
3) - one naphEBydlige-2naxboxyla® 15009 inpg, (b2 oEmmelhét TS @8 L) yaq a gﬁ s added

to a SUCB%BSI 081 qu l\{"f‘lill-fﬁod{?)ﬁ)\blse over 10 min. After 5 min. the react1on was slowly

quenched with BtOAc (10 mL), was left to stir for 15 min and was concentrated in vacuo.
10  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,Cl,. The

combined organic extracts were washed with brine, dried over MgSOs, 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":
15 362.3.

Example 26:

2-anilino-7-[(4-methoxyphenoxy)methyl] -5-methyl-1-phenyl-1,8-naphthyridin-4(1H)-

one
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di spersion, 44 ng, 1.1 nmmol) in DMSO (4 nL) at 0 C, and the m xture was
heated at 60 C for 1 h. The m xture was cooled to roomtenperature and a
sol uti on wb 03/02mit i no- 5- PCT/US02/30176

chl oro-7-net hyl -1 - phenyl - 1, 6- napht hyri di n-4(1H) -one (200 ng, 0.55 nmol) in

DMSO (2 nl) was added. The resulting mxture wa t 50 16 h.
The react i od-amlivowe-8uoE-Trikydsgomesdhyl bb@hewhlpﬁ-aaﬁﬁéﬁmé’e 2& Fﬂileextqfﬁéct ed

with CHC The anl Wigl. I or (2dmey ern 78y SO,

and coﬁr&ge#tzvgtlelal a%c SSOR%’%e res%%%@sﬁl%) pul?kle?{() gﬁle{; a Bi o?age silica
gel chmgR®t aaE aphed f2lotveBtARh,Fe®) .8tng,00.8¥ inteol}- i ADIP (88.31 mg, 0.35

met hyl -1-p | -5-(2,2,2-trifl uoroet 1, 6-napht h di n- 4( one (159
ny, 68%1110 L&Grqaworzwesslqﬁﬁtﬁ stif pyerpig ta&f()’GF t%ml??lg‘f%? %‘?‘Jﬁﬁ?{g&‘n %E%%a%es

acconp ég %ﬁ@%{%x aH&é(f' Pthe Pe41Ebn FRE Qitlﬂeféds @ﬂ'h\éeﬂﬂ&ﬁteswéfé‘ccﬁl%e%d ihHacasd

di oxan era ures appropriate for these solvents. Commercially
avai | atﬂuﬁﬁaétkfﬁ)@fdbﬁ redfine aking Bletags gitica geltcheoradisgnapky elutipgsidth 7:3 ;9o

03/ 027112 PCT/ Us02/ 30176

2- ani | iE@ApHASt hptovidedx - F‘nEgH‘é’ ﬁuolroz [ Wﬂ’roéy]?heémﬁ%)pnhetﬂl%]rl VAR car boxyl i
¢ acid i (30.0 mg, 37%) as a white solid: LCMS RT 2.87 min, MH":

2- Ani li nghgﬁuﬁ?o %Orre'gh I-nllg’phe(r?yl 1, 6-naphthyridin-4(1H-one (1.0 g, 2.8
5 mmol ¥64DPPP (64 ngy, O. 15 mmol ), Pd(OAc)2 (31 ng, 0.14 nmol), Cs2CO3 (580
ng, 4:20 innol) were dissolved in EtOH (10 nL) and DVF (10 nL). A ball oon
filled wth COwas attached to the flask and the solution was stirred

Vi gor oBaynplelte fl ask was purged with CO for 5 mn before it was heated to
70 C. After 4 h the m xture was cool ed to room terrperature and diluted

with EtOAc. The ed over
Na2so4.7- P%Ht%%@ﬁ“?‘é‘%&&“’fﬂa \é@&ﬁf} tfe(ﬁﬂwg‘sdﬁ)r ?ltiéur ated with
Et20 to give ethyl
2-ani | i no-7- met hyl - 4- oxo- 1| - phenyl -
carboxyl ate (800 ng, 71% . The et
m), and THE (20 nlL). To thi { n was added KOH (3N, 10 ni)
and the nmixture was stirred at9rolim raturefor 6 h before it was
extracted with Et20. The aqueous Iay@S was acidified with 2N HO to pH =

, 4 dih dr g- 1, 6- napht hyri di ne- 5-
er then dissolved in MeCH (5

1 and the product precipitated out o e solution. The solid was filtered
and dried to give 2-anilino-7-methyl-4¥oxo-I|-phenyl -1, 4-di hydro-1, 6-

napht hyri di ne-5-carboxylic acid as a white solid (683 ng, 92%: LCVS RT:

1. 75 mand Example 28:

2-anilino-7-ethoxy-5-ethyl-3-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one

Eft@

15
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MH: 372.9. 115 WD 03/027112 PCT/ US02/ 30176 Exanple 50:

2-ani | i no- N- et hoxy- N, 7-di net hyl - 4- oxo- | - phenyl -1, 4-di hydro-1, 6

napht hyr iworansriizar boxanide , N O 00 \I \I NN H / 5 PCT/US02/30176

2-ani |l i no-7- met hyl - 4- oxo- | - phenyl - 1, 4- di hydr o- 1, 6- napht hyri di ne- 5- car boxyl i

c aC| éﬁQarH] e .22 inmol), N, O dinethyl hydroxyl am ne hydrochl oride (64
ny, 8 HOBT (89 nmgy, 0.66 nmol) and EDCl (126 ng, 0.66 nmol) were

di ssol ved |n CH2C12 (9 nmL). To this solution was added TEA (120 ulL, O0.88

mol ). Wéthox;e&@thﬁﬁ-mﬂlyl&imtfthml(lﬂmnyl.l)amﬂaﬂdl nhgnsdrhoﬁrpéﬂhtkiyflﬁﬂmz C12,

washed \ﬁoﬁ 5N HCl, saturated NaHCO3, 10 and brine. The organic Iayer was

col | ect’ )91‘?‘? ed over Na2SO4, and concentrated in vacuo. The solid

obtained was triturated with Et2

2-ani | i no- N-met hoxy- N, 7- di net hyl -

napht hyri di ne- 5- car boxam de as a

2.08 mn, MH: 414.9. This transfQr i | so be acconplished by

coupling the appropriate amineQGu th the c'}‘)rrespondl ng acid chloride. 15

Exanpl e 51:
5-acetyl -2-anilino-7-methyl-I-phenyl @- napht hyridin-4(113)-one 0 Y] \I
NH/I \ 116 WD 03/ 027112 PCT/ US02/ 30¥76

napift hyr i di 8-SRV HEo B e PG A VIS L e (5 ).
To thisrgr (10 mL) at O °C, was added n-Buli via syringe (1.6 M, 0.68 mL 1.08 mmol) and

TMEDA. The reaction mixture was stirred for 1 h under argon. The reaction mixture was

andndried to give
- ofo-| - phenyl -1, 4-di hydro-1, 6
eII SO|Id (50 nmg, 55% LCVS RT:

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
10 THF (5mL). 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 NH4C] (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

15 follows:

Example 27: (35 mg, 32 %), Example 28: (11 mg, 10 %), Example 29: (16 mg, 14 %).

Example 30:

2-anilino-6-fluoro-7-methyl-1-phenyl-1,8-naphthyridin-4(1H)-one

yeals
o'

20 To 2-anilino-7-chloro-6-fluoro-1-phenyl-1,8-naphthyridin-4(1H)-one (100 mg,
0.273 mmol) in THF (5 mL) was added Pd(PPhs), (13 mg, 0.001 mmol) and methyl zinc
chloride (2M, 0.819 mL, 1.64 mmol) and the reaction was heated to 75 °C for 18 h. The
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stirring suspension at 0 C was added MeMgBr (0.19 nmi, 0.56 mmol, 3Min
Et20 . The reaction was stirred at roomtenperature for 6 h and quenched
wi t h sat uwatoad2agqueous 5 NHACL, diluted with Et QAc, and washdambomsdains bri ne.
The organic | ayer was collected, dried over Na2SO4, and concentrated in
vacuo. 45 i B GeferBiut age SineliCiato @eblution @ERPAaRhY usi ng
Et CAc relégﬁ%r{%]%(&gﬁ;[%e@m&?de % g%retyl -2- gnl | ino-7-methyl-]|-

pheny!| wateh{ RS20 yli)ckind- e‘lx(tthbi)edonél BaOa Thegorgayie|lpysi vers| washeEwithpringsoy :

LCVMS RT:  2.20 min,

2-ani | i#Ab SMaTRERH i Vﬁf@ny%g%r?sfd}’lefvi’a&atgg?r&dﬁwlu)p n %Ienapﬁl%glrt? le(e 1H) - one

Cr3 0 e Hyad | HAD Qe tdOgive 2- an111n0 6-fluoro-7-methyl- l-phenyl 1,8-
7- nethylt[r\% [n%tn:o en I ) am no] -15g1hen | -5 trlfluo;onethyl) 1, 6- napht hyri

di ns 4@hp1|)thymhn@v;m)eone1(83]0 INg, 39%) D@MS RT Fia ME ookt hy|

fl uor osul phonyl di fl uor oacetate (0.78 nL, 6.10 mml) and 2- 20

ani | i no-5-chl oro-7-net hyl -1-phenyl -1, 6- napht hyridin-4(1H)-one (2.0 g, 5.50
mol ) iBxampM31(15 nL) was m xed with Copper(l) iodide (1.05 g, 5.50 mmol)
at 80 Cfor 6 h before the mxture was filtered and concentrated i n vacuo.

The resi dye diJ 2C agiMlyfiigns. and
dried i‘%‘ﬁﬂ\é@“&’- @ﬁﬂlt%s'n\ﬁg’ry 7% 2&7313@@] g&:lé}gl andbe %l resi ug was
purifi @éﬁf(ﬁ&e silica gel chronat ography using 1:1 117 WO 03/027112
PCT/ US /3 Et OAc: Hex to provide

2-anilino-7-methyl-I1-phenyl -

(trifluorgmethyl)-1, 6-naphthyridin- 4(1H)-one
as a light yellow solid (4% 9
Met hyl - 2-[ met hyl (phenyl ) am no]

:/T@GS mn, MH: 396.2. 7-
- 1- phenyl -5-(trifluoronethyl)-1, tNyriNi n¥4(1 H - one (270 ng, 12%

was al so isolated: LCVMS RT: 2.32 min, @ H10. 4.

10 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
obtained after concentration in vacuo was washed with water and extracted with EtOAc.

15  The organic layer was dried over MgSO, and concentrated in vacuo. Purification by prep-
HPLC provided methyl (2E)-3-(7 -anilino-2-methyl-5-ox0-8-phenyl-5,8-dihydro-1,8-
naphthyridin-3-yl)-2-propenoate (10.0 mg, 24%): LCMS RT: 2.61 min, MH": 412.3, Ry=
0.26 (1:1 EtOAc:Hex).

Example 32:

20 (2E)-3-(7—anilino-Z-methyl—S-oxo-8-phenyl-5,8—dihydro-1,8-naphthyridin—3-yl)-2-
0 0]
seels
NS
N N~ N
s}
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5 Exanple 54: 2-anilino-7-nethyl-I-phenyl-1, 6-naphthyridin-4(1H-one O N
NH /I 10 To a flask contai ning
2- ani | i nowb-0siokand- 7- met hyl -1 - phenyl - 1, 6- napht hyri di n- 4( PEHrAs0z3(110 ny,
0.03 mmol) in EtOAc (2 nL) and EtOH (2 nmL) at roomtenperature was added a
drop of _TEAy, andaRibfsidul Gealdlling.gR)-a0hitiahed-dabolpBegusaiiie EL0L,

y S purged wth

2 ng). The System and | eft _stlrrlng at room tenperature
over ni ghényl-1 Bhesphtaeidina( ifH)xdner(0 wes 0f025tremeD) inrfdH €AW E2AMmlak Wes #diedacuo to

o O L9 B0 gy BB M 4 s o

2-ani |l iLne-9-(4- | - Tap lat-dayticilal 1H) -
ave 0 R T B B A S T 007 A B anber uf Al wkb

chasgedried bherMgas0l and coacehiratred i vaeep iy EHrdyRENA-(Tranglino-2-methyl-5-0xo-

napht hyri di n-4 -one (72 ..0. 20 I = y1\DQr-aunt cid (36
mo. 0. S-St SIS0 Rigbry ot BRARS R G RS

| - 2C3B (3540 388 .31 0.53 (MoAa@nd DVE (2 nL). The mixture was heated to
90 C 2°d. Wafer was added to 5 the reaction mixture and it was extracted

wi th CH2C12. The organic |ayer was dried over Na2SO4. The residue after
concentgxgltn' k3N vacuo was triturated with Et20 to provide 2-

ani | i no-5- ?4- met hoxyphenyl ) - 7-met hyl - | - phenyl - 1, 6- napht hyri di n- 4( 1H) - one
(54 ny, 63%: LCVMS RT: 1.92 mn, MH: 434.5 Uilizipg, the above described
pr oc ed Gr@sarfilimo-2 rmethykfioxoessphenyl-5:8:dby deo-28opapghyrid®=3 conbi nati on, a
vari et3r/¥ of For oul adl conpounds were prepared using the appropriate

stdlti mea&q%a and the representative procedure described. These results
are summarized in Table 1 A

O O
SNTNTON
»)
To a stirred suspension of 2-anilino-6-[(E)-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),
15 was added Pd/C (5.3 mg, 10% weight on carbon) under an argon atmosphere, followed by

the addition of ammonia formate (19.0 mg, 0.30 mmol) in a single portion. The reaction
mixture was heated at reflux for 2 h, cooled and filtered. The filtrate was diluted with
water (10 mL) and extracted with EtOAc. The organic layer was dried over MgSO, and
concentrated in vacuo. The residue was washed with water and dried in vacuo to afford 3-

20 (7-anilino-2—methy1—5-oxo-8-phenyl—5,8-dihydro-1,8-naphthyridin—3-yl)propanoicacid
(34.5 mg, 86 %): LCMS RT: 2.31 min, MH': 400.4, Ry=0.61 (4:1 EtOAc:MeOH).
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Table IA© 15 Exanple Structure LCMS [MtH Representative RT Procedure
(mn) 56 O 2.07 413.4 Internediate C Z, AA, AB N O and Exanple 16,2 N
ANl N H Wwolo3sZ71iNH O 1.85 357.3 Internediate Z, AA, AB acd/Bezsqpie / 16, 2
N NN'C 119 WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCVB [ MrH| ’
Representative RT Procedure (mn) 58 H 1.67 412.2 Internediate Z, AA AB

(N) an&xmxplepl4e N 16,2 N NH 59 2.18 411.4 Intermediate Z, AA, AB N O
and Exanple 16,2 N N N

2-anilino-6,7-dimethyl-1-phenyl-1,8-naphthyridin-4(1H)-one
O
=
paele
N° "N” °N
<l

Example 35:

5  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

10 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 MgSOy4 and concentrated in
vacuo. The residue was purified by prep-HPLC to afford 2-anilino-6,7-dimethyl-1-

15  phenyl-1,8-naphthyridin-4(1H)-one (55 mg, 32%): LCMS RT: 2.33 min, MH': 342.4, Ry
= (.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, Ry =

0.40 (EtOAc). Other electrophiles such as aldehydes, carbon dioxide, disulfides,
trifluoroacetates acid chlorides and other alkyl halides can also be used to quench the

20  generated aryl lithium.
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H / | 60 10 0 2.02 358.4 Internediate Z, AA, AB and Exanple 16,9 N Al N~
NH /I 61 F 2.54 382.3 Internediate F, FF OG H |, J and Exanple 1 N
NN H 620038288 432.4 Intermediate O P, Q R and ExanpiCa/usodBi7éd 120 WO
03/ 027112 PCT/ US02/ 30176 Exanple Structure LCM5 [MrH Representative RT
Procedg;(%nm(eﬁ@) 63 0 2.63 296.3 Internediate O P, Q Rand \ | | | /

€

Exanpl N H 64 F 2.89 426.2 Internediate F, F FOG H, I, Jand
Exanrple 9 ONNN H

Ethyl 7—anilin0-4-chloro-3-ﬂuoro-5-oxo-8-phenyl—5,8-dihydro-1,8—naphthyi’idine—2-

carboxylate

oW @ H

5 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

10 hour at 0 °C before being quenched with saturated aqueous NH4Cl (2.0 mL) and water (10
mlL) 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, Ry= 0.78 (EtOAc).

15 Example 37:
7-anilino-4-chloro-3-fluoro-N,N-diisopropyl-5-oxo-8-phenyl-5,8-dihydro-1,8-

naphthyridine-2-carboxamide
Cl O

oA, Nl
Aade

LDA was made by adding n-BuLi (0.31 mL, 0.5 mmol, 1.6 M) to

H

20  diisopropylamine (50 mg, 0.5 mmol) in THF (15 mL) at -15 °C. A suspension of ethyl 7-
anilino-3-fluoro-5-0xo0-8-phenyl-5,8-dihydro-1,8-naphthyridine-2-carboxylate (40.0 mg,
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 CCL,FCCIF, (94 mg, 0.5 mmol). The reaction was stirred for another
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6 65 F 3.00 426.2 Internediate F F Olnternediate F, G H I, J and
Exanple 4 NN N 66 0 3.02 410.4 Intermediate F A B CDE OF F OH and
Exanpl e 5WON3j21ie Nl / H 67 OF 3.00 464.2 Internedi ate PCT/US02/3H76G, H, |
Jand FFOHOF Exanple 4 1/ Sci NN'C 121 WO 03/027112 PCT/ US02/ 30176

Exanpl.e_ St r Hekur i -
CEa PSR RS b b 2
/tE: : omL§) 6%etighedusSsolutdsh ®ad etterchddivih EtOAR @dRhe areanic layemas drigdnpl e 4 N
NH O70 0 2 .50 471.1Inte({rrediateF . . .
over MgSO; and concentrated 1 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-1,8-
5  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

10
A mixture of 2-amin0-1—[3-(triﬂuoromethyl)phenyl]-1,8-naphthyridin—4(1H)—one
(50 mg, 0.16 mmol), CsCOs (160 mg, 0.49 mmol) and 4-methylbenzyl bromide (35 mg,
0.25 mmol) in THF (3 mL) was heated to 80 °C in a sealed tube for 16 h. The reaction
was cooled to room temperature and quenched with water (3 mL). The mixture was
15 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% CH;CN 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)-0ne (2.2 mg, 3%): LCMS RT: 2.75 min,

20 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.

25
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FG H I, Jand FHOF F Exanple 6, 7F FOHOIl I I / ~SNNNOG®6 HT71
0 2.73 390.4 Intermediate 0, P, Q Rand Exanple 4 NANH 72 0 2.73 408.5
I nt er rediwDa3/00711P, Q R and Exanple 4 NNF HI / 122 WeCOA/O2F@ 1

PCT/ US02/ 30176 Exanple Structure LCM5S [ MrH Representative RT Procedure
(mn) 73 0 3.30 396.4 Internediate O P, Q Rand Exanple 4 SrNN 6\ H
74 0 3.41 370.4 Internediate O P, Q R and nNN Exanple 5 N/ NH

Intermediate BA:
5
2,4-dichloro-6-methylnicotinic acid
cl O
= | OH
NS
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
10 (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 myg, 66%): LCMS

RT: 0.70 min, MH": 206.2.

Intermediate BB:
15
3,3-dichloro-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one
ci o d¢
@ Z el
NN
N~ °Cl

2 4-Dichloro-6-methylnicotinic acid (8.7 g, 43.0 mmol) was mixed with SOCl, 31

mL). The resulting mixture was heated to 80 °C for 2 h and concentrated in vacuo to give

20  the acid chloride as yellow oil. The oil was then dissolved in CHCl, (10 mL) and the
solution was added to a cooled suspension of AlCl; (21.3 g, 160.0 mmol) in CHxCl, (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

25  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 HC] (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-

30  6-methyl-3-pyridinyl)-2-propen-1-one (5.2 g, 46%): LCMS RT: 3.13 min, MH": 284.6.
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75 0 3.56 396.5 Internediate O P, Q Rand / Exanple 5 NNN'C76 0
3.39 404.4 Internediate O P, Q Rand O0"IrNAN/ Example 5 N 6 H 77 0
2. 69 370.wO0loawerinedi ate O P, Q R and Exarrpl e 5 NN N PETHSIB3@7Q. 59

g?:‘?/ ?JSI ) eéﬁgdi " O' F;'%fdQ R and Exanpl e -J--\ N N H 123 WO 03/ 027112
e, B e i o et

H | /aB0uiofDMPB. 394.0 Intermediate A B, C, D, E 0 and Exanple

Intermediate BC:

5 3,3-dianilino-1-(2,4-dichloro-6-methyl-3-pyridinyl)-2-propen-1-one

Cl O HN/©
ey,

“
SN el
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
10 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.

15 Intermediates BA1, BB1, BC1, BA2, BB2, BC2 can be prepared in the same
manner shown above for BA, BB and BC starting with the appropriate known starting
nicotinic acid (Eur. J. Org. Chem. 2001, 1371).

Intermediate BA1:

20 4,6-dichloronicotinic acid

Intermediate BB1:

3,3-dichloro-1-(4,6-dichloro-3-pyridinyl)-2-propen-1-one

¢ o o
@ )
g

25 Cl N
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NNNO j FH FOHF 810 2.88 376.4 Internediate S, C T, U Wand | /

Exanple 15 N NNH / 82 0 2.42 348.3 Internediate S, C / T, U Wand I
| / Exanpwe 038271 N N 'C / 83 1.69 426.2 Internedi ate (RCTAJSOZ#17AB and
Exanple N O 16,2 14- NNNH / 84 0 3.87 480.4 Internediate A B, C D,

E,  ALaBdhediNpiiExanple 4 / / H 124 WO 03/027112 PCT/ US02/ 30176 Exanple
Structure LCMS [ MtH] Representative RT Procedure (mn)

3,3-dianilino-1-(4,6-dichloro-3-pyridinyl)-2-propen-1-one

O HN

Cl N

Intermediate BA2:

4,5-dichloronicotinic acid
Cl O
NS
N
3,3-dichloro-1-(4,5-dichloro-3-pyridinyl)-2-propen-1-one
cl o ¢«
>
N

3,3-dianilino-1-(4,5-dichloro-3-pyridinyl)-2-propen-1-one

e

10

Intermediate BB2:

15

Intermediate BC2:
20
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85 Olnternediate A B, C, Db E, AL and NN N Exanple 4 --CH 86 0 2.43
283.6 Internmediate S, T, Vand | | Exanple 15 \NNS/ | 87 0 2.82 626.4
| nt er rediwoes3/ox1B, C D E and Exanple N NN 2, 13 0--r RCNOSoB@7E86 389. 1
Internediate 88 HNO O K, L, M N F AM and / Exanple 1, 13 NNN'0O6

89 HO O 0 2.56.372.3 Internediate Z, AAL AB \ and Exanple N NNI/ 16
h?i\l L %m\gél;%% ﬁl 504.2 Internediate A B, C, Db E and Exanple 141 2 12
2-anilind-S-)chloro-7-methyl-l-phenyl—l,6-naphthyridin—4(1H)-one

ci O
N/
&
muﬂj

5 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 BtOAc. The solution was washed with water and brine, dried over MgSO, and
concentrated in vcaco. Silica gel flash chromatography of the residue using 1:1

10 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 and 2-anilino-5-chloro-7-methyl-1-phenyl-
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.

15 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
N/
Cl/éjﬁ:\lj\N
s}
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0 125 WD 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ MHH]
Representative RT Procedure (mn) 91 0 2.50 518.3 Internediate A, B, C
Db E OawooBwarmpte JIJNNNNZ2,12 NH OA92 02.71 566. BCIIMSEY/HEA at e A
:B,tC, Da_Et/EnﬂEiarrple JNNNN'CO NH OS93 0 2.54 417.4 ’
nt er medi at e , L, M N \ / and Exanple 2 rNNNNO®6 H 94 .

342. 4 Enmpwdtate S, T, U Wand / Exm;rrpl e I5 NNN'C 95 091.3124% 2
Internediate A B, C, Db E / and Exanple 2 JN NNNH 1ING6 '

2-anilino-8-chloro-1-phenyl-1,6-naphthyridin-4(1H)-one

Example 42:

2-anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one

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

10  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 IN

HCI and extracted with EtOAc. The organic layer was washed with brine, dried over

MgSOy, 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

15  2-anilino-5,7-dimethyl-1-phenyl-1,6-naphthyridin-4(1H)-one (31 mg, 40%): LCMS RT:
1.51 min, MH": 342.4.
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96 0 1.74 412.1 Internediate A B,C D E [/ and Exanple 2 JNNNNH HNJ 6
126 WO 03/027112 PCT/ US02/30176 Exanple Struct urerrECMS [ MtH]

Repr esentwDiod@2R12 Procedure (min) 97 O 2.75 411. 2 | nt er mediratse2/30476 B, C,

Db E and Exanple 2 GNNNH\ H98 O02.70 397.2 Internediate A, B, C D,

E /aﬁg anple 2 CNNNN\ H99 0252 399.4 Internediate A B, CD
. . . ) ) ) 1E
and Exarraplgé 2 NNNNH 100 0 2.80 488.6 Internediate A B, C, D E and

Exanple 2, . N -1 _—
P S—anilino-y-((lglinll\ﬂth)lfllamlilno)%énethyl\f-l-phenyl—l,6-naphthyridin—4(1H)-one

N7 0
N ’z
m
N° N
<)
5
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
10 combined organic extracts were washed with brine, dried over Na;SOq, and concentrated

in vacuo to give 2—ani1ino—5—(dimethylamino)—7-methy1—l-phenyl-l,6-naphthyridin—4(1H)—
one (74 mg, 91%): LCMS RT: 1.86 min, MH": 371.3

Example 44:

15 Ethyl[(2-anilino-7-methyl—4-oxo-1-phenyl—1,4-dihydro-1,6-naphthyridin-5-
yDsulfanyl]acetate
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-lr 101 0 2.89 459.7 Internediate A, B, C, D, E [/ and Exanpl 2

102 0 2.54 441.6 Internediate A B, C, D, E / and Exanpl emZ) eN N N N CN) n
127 WO OSWO_Z)?/M‘BlPCT/ US02/ 30176 Exanple Structure LCMVS [ WEHUS02/30176
Representative RT Procedure (mn) 103 0 2.40 383.5 Internediate A, B, C
D, EI 11--Z, Al 1 and Exanple 2 -' -

| nt er medi at é solutipn FofOanmlmo- -Clﬂs’f%ﬂneﬂEXJa]ﬁBIPf‘élYgl 6 f}aPPthE/ﬁf?“n{l‘ﬁﬁl B 1 105 F
2:51 480t Y & R AL SuBe (168 )Qv% added Sthéi] 2o fEAERLR0A2 ), DI N T
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
5 EtOAc. The combined organic extracts were washed with water, brine, and dried over
Na,SO,. Solvents were removed in vacuo and the residue was purified by reverse-phase
preparative HPLC (10% CH5;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-oxo-1-phenyl-1,4-dihydro-1,6-

naphthyridin-5-yl)sulfanyl]acetate (120 mg, 49%): LCMS RT: 3.07 min, MH': 446.2.

10  Example 45:

[(2-anilino-7—methyl—4-0xo-1-phenyl-l,4-dihydro-1,6-naphthyridin—5-
yl)sulfanyl]acetic acid
HO O

m
<)

15 Aqueous NaOH (2N, 1 mL) was added to a stirred solution of ethyl[(2-anilino-7-
methy1—4-oxo-1-pheny1—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 IN HCI and extracted
with CH,Cl,. The organic layer was dried over MgSO, and concentrated in vacuo.

20  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-7-methyl-4-ox0-1-
phenyl-1,4-dihydro-1,6-naphthyridin-5-yl)sulfanyl]acetic acid (56 mg, 60%): LCMS RT:
2.61 min, MH': 418.2.
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Exanple 8 rN NNIT N1 / HNJ H6 107 0 2.65 433.4 Internediate A, B, C, D,
E / and Exanple 3 N NNNHH | \ 108 0 2.60 437.4 Internediate F

A B, C D, Bvob3j2711and Exanple 3 N N N H H 128 WO 03/ 027112CPTR02802¢ 30176
Exanpl e Structure LCIVS [ MMH] Representative RT Procedure (mn) 109 O 2.71
453.4#%‘%% %ate A B, CDE and Exanple 3 aN NNHH 110 0 2.53
449. 4 rreateABC, D,EandExarrpIe3 NNNNHH111 O 2.65

433.4 Enfly rl{lmg Ianl]mo ﬁmeﬁiylcél 0X0- l-phellyfj‘{I g (ﬁﬁﬁﬂ«%l £6 :f',api}ltlﬁj/rhl,lﬂ >

yDglycinate

To a solution of 2-anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one

(80 mg, 0.22 mmol) in EtOH (8 mL) was added glycine ethyl ester hydrochloride (46 mg,

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

10 with EtOAc. The combined organic extracts were washed with water, brine, dried over

Na2,S0, and concentrated in vacuo. The residue was purified by reverse-phase preparative

HPLC (10% CH;CN in water with 0.1% TFA to 95% CH3;CN in water, 10 mL/min, 10

min) to provide ethyl N-(2-anilino-7 -methyl-4-oxo-1-phenyl-1,4-dihydro-1,6~
naphthyridin-5-yl)glycinate (43 mg, 46%): LCMS RT:2.16 min, MH": 429.3.

15  Example 47:
‘ 2—[(2-anilino-7—methyl—4-oxo-1-phenyl—l,4-dihydro-1,6-naphthyridin—S-yl)sulfanyl]-N-

cyclopropylacetamide

HN O

m
s}
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H6 H112 O 2.84 461.5 Internediate A B, C, D, E [/ and Exanple 3 N N N
NHG6 H113 0 2.08 387.4 Internediate A B, CDE HO/ and Exanple 2 NN
N NH6 HobdoD122 46 433.4 Internediate A B, C D E /PprandiSexanpée 2 N
N NNHH 129 WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ MtH|
Represent ati Pr re oe( mrp)akiks, 0. A8ds-3- L | - B,
CDE |/ d17Y§n§£Ex§Rrr%ﬁgH2 of MR-y, et A% # phShg lpﬁtqg’r%ﬁgodil’gfe A,
B, C, D, maphthyeidih-yYegdfamyDaceticl acid KRN, 19.05 tnmol)l EDGI (180812440 04mmol),

I nte

M43 (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 stitred at room
5  temperature for 24 h before the mixture was diluted with CH,Cl,, washed with 0.5N HCI,
saturated aqueous NaHCOj;, brine and dried over Na,SOy4. 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% CH3;CN in water, 10 mL/min, 10 min) to provide 2-[(2-
anilino-7-methyl-4-ox0-1-phenyl-1,4-dihydro-1,6-naphthyridin-5-yl)sulfanyl]-N-
10  cyclopropylacetamide (13 mg, 59%): LCMS RT: 2.55 min, MH": 457.1.

Example 48:

2-anilino-7-methyl-1-phenyl-5-(2,2,2-trifluoroethoxy)-1,6-naphthyridin-4(1H)-one
CF5

kO O
b
ﬁé;t”@

15 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

20  was cooled, poured into ice water and extracted with CH,Cl,. The organic layer was -
washed with brine, dried over MgSQO,, 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

25  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.
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DE ON/ and Exanple 2 N NNNHH 118 0 2.58 372.2 Internedi ate
DE \ / and Exanple 9 ~"ONNNG6 H 119 0 2.20 454.4 Internedi ate
, DvB o3fo2amzl Exanple N NN N'ONH O 120 O 2.55 286/us01/8(126 nedi at e
s D, E /E)a(md :Exagpl e ~NNNN2 13 ON H 130 WO 03/027112
anple Structure LCVS [NH Representati ve RT Procedure
%@%{%2 552.2 Internediate A, B, H]C DE / and Exanple N NNN"C
O "N,/ H O- 122 0 2.44 516.3 Intermediate A, B, CDE
2-anilino-7-methyl-4-oxo-1-phenyl-1,4-dihydro-1 6-naphthyr1dme—5-carboxyhc acid

CT.

>rr>r
Ns\wmww
OOOO

, 1

2-Anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one (1.0 g, 2.8

5 mmol), DPPP (64 mg, 0.15 mmol), Pd(OAc), (31 mg, 0.14 mmol), Cs2CO;3 (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

10  dried over NaySO4. Solvents were removed in vacuo and the residue was triturated with

Et,O to give ethyl 2-anilino-7-methyl-4-oxo-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

15  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.
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[ and Exanple N NNN'C 2,13 ONJ H 123 0 2.28 429.3 Internediate A, B,
C,DE / and Exanple 3 ~NNNNOHH124 0 2.45 431.4 Internedi ate
1T Ljworg/or7iiM N, / AH and N N N\ Exanple 2 O H 12PCO/B0A301362. 3
Internediate F/ \ K L, M N/ and Exanple 9 ONNNG6 'O 126 0 2.51
360.3 Internediate F K L, M N AHand / Exanple 1 N NN H 131 WO
03/ 027 1xnpdTpQS02/ 30176 Exanple Structure LCVMS [ M+H] Representative RT
Procedure (min) 127 0 2.30 346.4 Internmediate F K,L,MN, \ I I I / AH
and NN N Exanple 1 H

2-anilino-N-methoxy-N,7-dimethyl-4-oxo-1-phenyl-1,4-dihydro-1,6 naphthyridine-5-

carboxamide

5 2-anilino-7-methyl-4-oxo-1-phenyl-1,4-dihydro-1,6-naphthyridine-5-carboxylic
acid (80 mg, 0.22 mmol), N,0O-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 NaHCO;,

10  and brine. The organic layer was collected, dried over Na;SOs, and concentrated in vacuo.
The solid obtained was triturated with Et,O and dried to give 2-anilino-N-methoxy-N,7-
dimethyl-4-oxo-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.

15  Example 51:

5-acetyl-2-anilino-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one
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6 128 2.70 374.4 Internediate OK, L, M N, F AH and Exanple 1 N N N
6 129 - 2.69 438.3 Internediate K, L, M N O and Exanple F; 9,14,4
N N 1/ 13®02386271428. 3 | nternedi ate

14, 4 ONNN H 131 2.74 468.3 Internediate 2 K, L, M N and Exanple

2, 14,4/ %mﬁém%ﬂq\ﬂﬁ&nﬂ% QAL IPR RN LB0RUR0LEE  Exanpl e

Structure L

preséntative RT Pr

| nt er megihdiygidine-5-carboxamide (60 mg, 0.14 mmol) was suspended in THF (5 mL). To this

5

10

15

20

stirring suspension at 0 °C was added MeMgBr (0.19 mL, 0.56 mmol, 3M in Et;O). The
reaction was stirred at room temperature for 6 h and quenched with saturated aqueous
NH,C], diluted with EtOAc, and washed with brine. The organic layer was collected,
dried over NaySO4, 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 dlight 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

jeeNe
Q

7-methyl-2- [methyl(phenyl)amino]-1-phenyl-S-(triﬂuoromethyl)-l,6-naphthyridin—
4(1H)-one .

and Example 53:

CFs O
N/
Qé;g@

A mixture of methyl fluorosulphonyldifluoroacetate (0.78 mL, 6.10 mmol) and 2-
anilino-5-chloro-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-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
CH,Cl,, washed with water and brine, and dried over MgSO,. Solvents were removed in

vacuo and the residue was purified by Biotage silica gel chromatography using 1:1
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K, L, M N and Exanple O9, 14,4 F ONN 6 H 133 0 2.37 364.3
Intermediate S, F T, U Wand Exanple 15 \NANNH F 134 0 2.40 362.3
| nt er rediwDae382711C] T,V, Xand \ / Exanple 15 NN N 6 H 1P8TWSB2/3@7862. 2

:mg;madi ate S, T,V,Xand Exanple 15 NN AN 6 HCl 136 0 2.28 346. 3
71 TR ot g7 FRL Ry Mot 110- 8
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.

5  Example 54:

2-anilino-7-methyl-1-phenyl-1,6-naphthyridin-4(1H)-one

o)
N s
m D

N N

<l
10 To a flask containing 2-anilino-5-chloro-7-methyl-1-phenyl-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 Hy and left stirring at room temperature overnight.
The reaction mixture was filtered and concentrated in vacuo to provide 2-anilino-7-

15  methyl-1-phenyl-1,6-naphthyridin-4(1H)-one (8 mg, 91%): LCMS RT: 1.22 min, MH":
328.3.

Example 55:

2-anilino-5-(4-methoxyphenyl)-7-methyl—1-phenyl—l,6-naphthyridin—4(1H)-one

OMe

20
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WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCMS [ M+H Representative RT
Procedure (mn) 138 0 2.27 346.3 Internediate S, T,V,Xand Exanple 15 \N
NN/ F WwWOM3A381D) 2.41 362.3 Internediate S, T, V, X anaCTbsampiige 15 \ N
NN/ C 6 H140 0 2.36 358.3 Internediate S, / AO\ T, V, X and Exanple

%ﬁl m m N 5 ETA'? E%é%’ %?L@ef%éalag& %@%é}ﬁ%ﬁ?g'aﬂl&og ~chl6¥o- Twmét‘hym -gtglyl-EBganpl e 15

Internediate S, T, Xand \ | | | /
ggg' gap]aﬁlyn&dml\dl\;ﬂH)tbnkl(% ng) .03 B6WI)3 4+m¢th®xw1iﬁlabﬂb0romcmcgl Bomg 0.2hd
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
5 the reaction mixture and it was extracted with CH,Cl,. The organic layer was dried over
Na,SO4. The residue after concentration in vacuo was triturated with Et,O 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
10 in combihation, 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.

Table 1A:
15
Example Structure LCMS|[M+H] |Representative
RT Procedure
(min)
56 o 2.07 | 413.4 |Intermediate
) s
N~ O and Example
= 16,2
0,0
N N® °N
<)
57 SNH O 1.85 | 357.3 |Intermediate
Z,AA, AB
~ | | O and Example
SNTONTON 16,2
<)
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H . I \ F 134 WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ MtH]
Representative RT Procedure (mn) 144 0 2.60 406.3 Internediate Br Y, S,

T, U W wodsfeixample N NN/ 15 H 145 ,01 0 5.35 434. 4rcatsanadirate Y,
S, T, U W and Exanple 15, 4 NNN HI \ 146 F 3.43 470.3 Internedi ate
F, F FO-6Ht+JandExanpte 61+ t7—S NN AT ] 3
| nt er nEdPRPE F F FO G H, ﬁ%cﬁ%re Exanpl e 6 ~|L%§, y J gﬁ@:ﬁ%ﬁaﬁws 148 F
2.59 541.3 Internediate F, .
(min)
58 H 1.67 | 412.2 |Intermediate
N Z, AA, AB
[ j and Example
N~ O 16,2

2.18 | 411.4 |Intermediate
Z,AA, AB
N~ O and Example

16,2
le NI @
O

59

2.02 | 358.4 |Intermediate
Z,AA, AB
and Example
16,9

60 ~No o

61 F 2.54 | 382.3 |Intermediate F,
G,H, I, Jand
Example 1

2.58 | 432.4 |Intermediate
O,P,Q,R and
Example 4

62
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FFOG H I, Jand O Exanple 6, 7, "1 ~ | I/ 13 N, OH 149 F 2.66
525.2 Internediate F, FFOG H |, J and Exanple 6, 7, ONI1 | I / 13
Y'~ S N NWH0302H12 135 WO 03/ 027112 PCT/ US02/ 30176 Exanpl ecstusorsure LCVS

[ MFH] Representative RT Procedure (min) 150 F 2.49 483.4 Internediate F,
F F O g H17 3 and Examy ~0 T N N N NLCMS| (MR épresenthlide F 2. 38
4553 [PEE&PSbai ate F,  F rF@[JES‘%&%H, I, J and e 8,] ﬁrgéd@rg '] I ~NN
NN OHHG®6|152 F 2.60 499.4 Internediate F, (i O G H Ij,Jand Exahple 6,
~ 1 1 11/ 13 .
roN 63 O 2.63 | 296.3 |Intermediate
- 0,P,Q,Rand
. /@ Example 4
J
~ N N° °N
s ] H
64 F 2.89 | 426.2 {Intermediate F,
G,H,1,7Jand
Example 9

3.00 | 426.2 |Intermediate
Intermediate F,
G,H,1,Jand
Example 4

65

3.02 | 410.4 |Intermediate
A,B,C,D,E
and Example 5

66

3.00 | 464.2 |Intermediate F,
G,H,1,Jand
Example 4

67
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NNH O153 F 2.95 547.4 Internediate F, FF OG H 1|, J and Exanple 6,
7, N~111, 13V I SNNHI\ 154 F 2.19 482.3 Internediate F, F --F
O G H IwodbsmediExanple 8, 7, iNI1 I / 13 NNNN O H HCI360x108/ 027112
PCT/ US02/ 30176 Exanple Structure LCVS [ M+H| Representative RT Procedure

(mn) F12 07 4823 1n fate F, F F RegtBsbnkxaepl e 8, 7,

~, 13?3‘?‘%PK“INN o H 1 158188 454 3 |nteér§€ Miéprce(ﬁlrg)e H oo, J
)

and Exanple|8, 7, HN/ 13 NNNN OHG6 H - 2.18 524. 3 Internediate

i 2.98 | 500.3 |Intermediate F,
G,H,1,Jand
Example 4

68

2.57 | 432.3 |Intermediate
0,P,Q,Rand
Example 4

69

2.50 | 471.1 |Intermediate F,
G,H, 1, Jand
Example 6, 7

70

2.73 | 390.4 |Intermediate
O,P,Q,Rand
Example 4

71

2.73 | 408.5 |Intermediate
O,P,Q,R and
Example 4

72
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FFOG H I, Jand OExanple 8 7, / 13 ~-NNNN OHG6 H 158 F 2.44
530.3 Internediate F, FFOG H I, J and Exanple 8, 7, N113\ I | "IrN
N N H 159wPb 03/09812168. 3 Internediate F, F FO G H,1,Jand Bxamsoz3@y67, N
13 INNNN OHH 137 W 03/027112 PCT/ US02/ 30176 Exanple Structure LCMS
[ MEH] R Etat it ve RI I-’rg)[ﬁﬁ: g€ (mn) 160 | RIGnPI8 [Repridentativgl| at e F,
FFOE?RI:[—]I?I%,Jand Exarrpe%, 7, N~1 11 1?‘!/~2\bcéﬂulr:e\lOHHF
F 161 F 3.15|/442.3 Internediate F, F F O G I-émi) J an Example B I/ -S
NNN 73 3.30 | 396.4 |Intermediate
O,P,Q,Rand
Example 4
74 3.41 | 370.4 |Intermediate
0O,P,Q,R and
Example 5
75 3.56 | 396.5 |Intermediate
O,P,Q,Rand
Example 5
76 3.39 | 404.4 |Intermediate
0,P,Q,Rand
Example 5
77 2.69 | 370.3 |Intermediate
0,P,Q,Rand
Example 5
78 2.59 | 356.3 |Intermediate
0,P,Q,Rand
Example 5
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H I \ 162 F 328 456.2 Internmediate F, FF OG H |, J and Exanple 6
", ~SNNN"0 HI \ 163 F 2.26 471.3 Internediate F, FFOG H I, J and
Exanpl e owo03/027t2 H2ZN 1 I N S NN O I\ H 164 F 2. 34 485pr8TiusvEsaredi at e F,
FFOGHI,Jand Exanple 6, 7, HANI / 13 I-INS NN OMH 138 W
03/ 02732 PCTYSO2/ 30176 Exanpie Structure L £ sntatlve RT
Pr oced&igmpj?m n) 165 Cl 0 ?@pﬂk}’ri 398. 4 Interne@?gmfmﬁfﬁnﬁlg%j Exanpl e
eN NIJAN 16 H I F ;
(min)
79 0 2.74 | 408.4 |Intermediate
O,P,Q,Rand
~4
| /@ Example 4
F NS
N~ "N” °N
H
80 1.60 | 394.0 |Intermediate
A,B,C,D,E
and Example
1,10, 11
81 2.88 | 376.4 {Intermediate S,
T, U, W and
Example 15
82 2.42 | 348.3 |Intermediate S,
“ T, U, W and
Example 15
83 1.69 | 426.2 |Intermediate
Z,AA, AB
and Example
16, 2
84 3.87 | 480.4 |Intermediate
A,B,C,D,E,
AL and
Example 4
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6 F 2.88 542.6 Internediate F, F --F 0 G H I, J and Exanple 8 N N NN
H\I \I 167 F 2.66 495.6 Internediate F, FF O G H I, J and Exanple 8
N N OwDoslo1A® F 2. 20 441.5 Internediate F, F FO G HpcCirjusanshi7&xanpl e
__'01- HOB fi NNNNHH169 F 2.76 453.5 Internediate F, F FO

Aand—Fxanpte—8—N-N-H N H T 139V VTR TISIRL3D176
| EXERPIGE ure Lovs [ M CEZ‘epresent ative R %‘{yfﬂie ur i%éﬁu?é M FF
430.3 Iptermediate OHO K, L, M N, Al F(me}rrll)d

Intermediate
A,B,C,D,E,
AL and
Example 4

85

2.43 | 283.6 |Intermediate S,
T, V and
Example 15

86

2.82 | 620.4 |Intermediate

A,B,C,D,E
and Example
2,13

87

1.86 | 389.1 |Intermediate
K, L, M, N,
AM, and
Example 1, 13

88

2.56 | 372.3 |Intermediate
Z,AA, AB
and Example
16,17,7

&9

2.41 | 504.2 |Intermediate

A,B,C,D,E
and Example
2,12

90
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FNNN H \ 171 F F 3.14 428.4 Internediate K L, M N, Al OO and
Exanple 1 F NNN 6 H 172 0 2.72 477.5 Internediate F A E,C D E and

Exanpl e 2wonNsme™1® / H F 173 F 2.72 495.5 Internedi ate PCTRSFIBIG6 H,

[, J
and

Il \\ Exanple 8 N CNNNG6 '"O174 F 2.72 495.6 Internmedi ate F,

F FO

G H,

o

PCT/ US
(m n)

213

pic

A I D N =4

8 0- _ CNNNN

6 Exanple StructuFe LCMS [ M+H]

(min)

VR
?qQTe

MOIPRPreddntative
sent at lipy&eeltle Pr 04

edure

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

96

1.74

412.1

Intermediate
A,B,C,D,E
and Example 2
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175 F 2.77 487.5 Internediate F, F FOGH,1,Jand Exanple 8 1 | OLH NN N
NHI\ 176 0 2.43 437.4 Internediate F A B, CDEO\N I I | / and Exanple
2 N N NWoH3mk712 177 F 3.13 502.5 Internediate F, F FO @®CHUS)Z3Mmd6

I

r
Exanple 6, 21 | | 1 / ~NNN O-"b/ O\ | H178 F 2.93 488.3

| nt er ng@ate F, F FOGH, | EXanpi e o, 179 F
2,41 ABEBPM er medi ate F.° oG H T, B Séxwéﬁ{pﬂ%jﬁﬁgdﬁﬁ%ﬁ& N N N
OH /1]

|

(min)
97 o) 2.75 | 411.2 |Intermediate

= A: Ba Ca D: E
o | | /@ and Example 2
N

98 ) 2.70 | 397.2 |Intermediate

= A,B,C,D,E
l | /@ and Example 2
N" N |

99 0o 2.52 | 399.4 |{Intermediate
y A,B,C,D,E
L - | | /@ and Example 2
N N N N
o)
100 O 2.80 | 488.6 |Intermediate
P A,B,C,D,E
- | | /@ and Example 2
(\N N” NN
<shduel
101 o 2.89 | 459.7 |Intermediate

/ A,B,C,D,E
| | /@ and Example 2
N N

102 o) 2.54 | 441.6 |Intermediate

y A,B,C,D,E
o | I /@ and Example 2
STONTNTONTON

127



141 WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ MtH]

Representative RT Procedure
AA, AB awooBxzimie N N |

FA B C D

E

HO and Exanpl e

(mn) 180 HOO O 2.56 372.3 Intennedi ate
NI/ 16, 17, 7 6 H 181 O 2. 19 203Boy/snies nedi at e
NNNZ17,7 OH F 182 F 2.39 425.4

21

| nt er et ateTF—F FO G H [ ExXanpl € 17, [[ISFRH] [RepredeniiveN O H
183 0 PUHBPRY7 4 | ntermedi S E A B G D 354 & a]rrplr(fi le |2 NNN
17, 18§ OH F 184 F 2.88 424.4 Internediate |, .k |--F O|G i , J|and
Exanplle— 17,7 \_/ 19 20 (min) :
103 | 0 2.40 | 383.5 |Intermediate
% A,B,C,D,E
A\ S || /@ and Example 2
N N N N
H | H
104 F 2.44 | 467.5 |Intermediate F,
F FO G, H, I, Jand
~ Example 8
(O
N SNTONTN
- @ H
105 F 2.51 | 480.4 |Intermediate F,
F FO G,H,1,Jand
P Example 8
L) O
(\N N” N ﬂ
A @
106 F 1.80 | 466.4 |Intermediate F,
F FO G,H,1,Jand
= Example 8
WS
N7 N7 NN
" @ H
107 0o 2.65 | 433.4 |Intermediate
= A,B,C,D,E
\©\ | /@ and Example 3
N7 N7 NN
H | H
108 O 2.60 | 437.4 |Intermediate
F = A,B,C,D,E
\©\ | | /@ and Example 3
N7 SN NT N
H H
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N NN OH 142 WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ MtH]
Representative RT Procedure (mn) 185 | 2.27 402.2 Internediate 0 Z, AA
AB and Bxermploz71®2 0 16,9 N N 6 H 186 FV F 2.41 408. 3 | nt ecrachozas@76 Z, AA,
AB- OO0 and Exanple 16, 9 N N6 H 187 F 2.50 426.3 Internediate FF Z, AA
AB t"aIIAI anpte— O T L% 1346, 9 T 1T ~ N 1 1\1@@] ;

| nter (ESEPEL /110 0 7, AA Rigoetie, Exanpl e ~ / JII%T/IQS([N N]H) CQ%%S%F 2. 66
456. 4 |I nternedi ate F,

(min)
109 O 2.71 | 453.4 |Intermediate
cl y A,B,C,D,E
\©\ | /@ and Example 3
N7 N7 N7 N
H @ H
110 2.53 | 449.4 |Intermediate

0
O A,B,C,D,E
- \©\ m /@ and Example 3
N7 SNTNTN
H @ H
111 O 2.65 | 433.4 |Intermediate
| | /@ and Example 3
N7 SNTINT N
H @ H
112 O 2.84 | 461.5 |Intermediate
| | /@ and Example 3
N7 SNT NN
H @ H
113 0 2.08 | 387.4 |Intermediate
| | /@ and Example 2
HO NS NN
H © H

2.46 | 433.4 |Intermediate

O
|| /@ and Example 2
©/\N SNTNT N
H © H

114
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FFOG H I,Jand Example 9" --"O NN N H 143 WO 03/027112 PCT/ US02/ 30176
Exanpl e Structure LCMS [ MtH] Representative RT Procedure (mn) 190 F 2.88
462.5 | ntwpmastate F, F FO GH 1,Jand | Exanple 9 | e @CWUSodBH7¢1 H 191
F 2.98 452.4 Internediate F, F FOGHI,Jand Exanmple 9 VKI'~ON N HH

/1 192 %aﬁl 480- 3 Tnterngghdhe v F F O G [[lEME [M+IEJ‘|<Re feyamhe |9 F | |
| e Fk N FH el 193°F 3.10 440.1 Intefnggi fte F, |prhok@eG H|l, Jand
Example 91 | I, (min)
115 O 2.64 | 451.3 |Intermediate
p A,B,C,D,E
| - /@ and Example 2
/©/\N SNT NN
H @ H
F
116 O 2.61 | 463.4 |Intermediate
P A,B,C,D,E
| | /@ and Example 2
/©/\N SNTNTN
- H © H
O
117 0o 2.03 | 440.4 |Intermediate
y A,B,C,D,E
C\ | | O and Example 2
NSNS NN
H @ H
118 0 2.58 | 372.2 |Intermediate
P A,B,C,D,E
|| /@ and Example 9
A0 SNT NN
O’
119 O 2.20 | 454.4 |Intermediate
y A,B,C,D,E
“ | I /@ and Example
(\N N7 NN 2,13
Yol
0]
120 0o 2.55 | 496.4 |Intermediate
P A,B,C,D,E
“ | | /@ and Example
(\N N“ N7 N 2,13
angiol
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O1 NNN HI/I

194 2.51 398.1 Internedi ate

Z, AAL AB TO 0 and Exanpl e

196 F
/1 197
| ~ ~0~~N

16, 9 | I~ NNN'C I\ 144 WO 03/027112 PCT/US02/ 30176 Exanple Structure
LCVS [ MtHyvORepeAaSENt ative RT Procedure (min) 195 F 2.99 P03/usod/siies nedi at e
F, FFOG H I, Jand Example 81 I I ~/ NNNN \ I HHF\I
3.05 FEs—oonternediate F o Fr0G H T, J Rpqs[ENET[ReFeddnfile
F 2. 47EX8BP% | nt er medi at e i CﬂEeF OG H I, ?I@Ind EX&r'Pﬂo%ecﬁxré“' |
NNN[OHI :
(min)
121 o 2.52 | 552.2 |Intermediate
P A,B,C,D,E
| J@ and Example
N SNTONTON 2,12
S\S/N\) @ H
122 0 2.44 | 516.3 {Intermediate
7 A,B,C,D,E
| | /@ and Example
N SNTONTON 2,13
5\1\) |
123 o 2.28 | 429.3 |Intermediate
P A,B,C,D,E
o I | /@ and Example 3
~ N” N7 NN
T © i
124 O 2.45 | 431.4 |Intermediate
F K,L,M,N,
] J[:j AH and
(\ NN N7 N Example 2
- @ H
125 0 2.45 | 362.3 |Intermediate
Fe s K,L, M, N
| /@ and Example 9
SO7 N7 NT N
O’
126 o) 2.51 | 360.3 |Intermediate
F K, L, M, N,
@ |/£> AH and
N~ NN Example 1
@ H
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/11
N N
1-1
a

Exanpl e Structure LCVS [ MtH Representati ve RT Procedure

411.3
201 O
202 0

198 0 F 2.57 453.4 Internedi ate

OHG6F F 199 0 2.70 440.2 Internediate F/ Cl-r
andwBampiiez N NN 17 H 01 1 F 145 WD 03/027112 PCPCUSGREZ/30146

FK L M

termwdiate —F 17— F M N2 H N ang dofeiTRi-a1] [ReMedehtakive
XyEDlEL s 4 |nternedi%f“eC|“feF K L M N \zan Exa]np}olge&reN N
F 2.76|440.2 Internedi ate (min)
127 0o 2.30 | 346.4 {Intermediate
F = K: L: Mo Na
| ./[:::] AH and
SNTSNTN Example 1
@ H
128 2.70 | 374.4 |Intermediate
O Kn L: M: Na
F. AH and
= Example 1
48
N N N
@ H
129 2.69 | 438.3 |Intermediate
K,L,M,N
and Example
9,14, 4
130 2.64 | 428.3 |Intermediate
K, L, M,N
and Example
9,14, 4
131 2.74 | 468.3 |Intermediate 2
K, L,M,N
and Example
o 9,14,4
IO
o7 SNT NN
@ H

132

F/ K L, M N/ and Exanple 2 NN

N2 O

(min) 200 0 2.19

H F
NNH F



F:]~- KL MNL OI / and Exanple NNNDbH ~~/ F 203 0 F 2.76 481.5
Internmediate F/ K L, M N \ / and Exanple 2 ~-NN'NNOH F 204 0
2. 69 481.%Oloawerinedi ate F F K, L, M N2 and Exanple 2 NPNTNS®/B17& 205 O
F 2.23 411.3 Internediate F/ K, L, M N1 H N and Exanple 2 N/ 17,18 OH

146 Eg([fgm(‘[};)"' T2 PCTOS02/ g0 f8e EXanpl e b”“‘i‘dM%[ | RMbtlentative
EN é&% I nt e

Repr es ye RT Proceduré 1 n) 206 0 2.27 ppRdiate F K L,
AC, AG and HExanple 2 I NA\NNNOj H .
(min)

132 E 2.77 | 456.4 |Intermediate
K,L,M,N
and Example

0 9,14,4
IO
So7NTONT N
@ H
133 0 2.37 | 364.3 |Intermediate S,
= F T, U, W and
| | /©/ Example 15
>
N N N
H
F
134 0o 2.40 | 362.3 |Intermediate S,

P cl T, V, X and
[ O Example 15
SNTONTN
135 0o 2.46 | 362.2 |Intermediate S,
_ T, V, X and
| I /@ Example 15
NS
N N N
136 0 2.28 | 346.3 |Intermediate S,
= T, V, X and
| I Example 15
SNTONT N
H

137 0 2.32 | 342.3 |Intermediate S,

= T, V, X and
- l l /@\ Example 15
N N N
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207 F 3.12 490.3 Internediate F, F FOGH |,Jand Exanmple 17 Ol |1 I, NN
NF H OL I 208 F 2.55 461.3 Internediate F, F FO G H, 1,Jand Exanple 17,
18 H2N | Wolos/oF1IN N O ~H | F 209 F 2.62 503. 4 |nternediparash/301/6 F O G
H I, J and Example 8 ~I I ~ NNNNF OH 6"F 210 F 2.82 531.5

I ntermediaters—F FOG & 1..-J and Exanpl & V-1 chtativdll WO
03/ 027 EXS9PEL/ US02/ 30176 %(ué:rt%gfje Structure L%%/I[I\[/HH] ] ffgésﬁﬁ@atlat ve

(min)
138 0 2.27 | 346.3 |Intermediate S,

= T, V, X and
| | /@\ Example 15
SNTONT N F

139 0 2.41 | 362.3 |Intermediate S,

Pz T, V, X and
| | /@\ Example 15
SNTNTN cl

140 o 2.36 | 358.3 |Intermediate S,

pZ o) T, V, X and
| I j@ Example 15
NS
N N

141 O 2.32 | 358.3 |Intermediate S,

= O T, V, X and
| | /©/ : Example 15
SNTONTN

142 o o~ 2.36 | 358.3 |Intermediate S,

T,V, X and
~ 1 | Example 15
NS
N° °N

143 O 2.35 | 364.3 |Intermediate
= F A,B,C,D,E
| | and Example 1
SNTNT N
© H
F
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RT Procedure (mn) 211 F 2.54 491.4 Internediate F, FFO0O G H 1, J and
Exanple 8 o ~~ NNNNF HH F 212 F 2.93 531.4 Internediate F, F FO
G H |,Jaod30fiExanmple 8 1 | / NNN H F 213 F 2.47 2e1/Usot/sit1e6 nedi at e
F, FFOG H I,Jand F Exanple 8 ~ NNNNI / HH F 214 F 3.02 476. 3
I ntermediaterf, —F F OG & dged and  F EXanpes1y [M-M¥NRegresehiadi¥d| F 2. 75
cathiple] I
492, 3mrFE e E‘Edl ate F, F I—ngé, ﬁ I, Jand F Bxgmplie 9 lpRdsdhiic ON NN
(min)
144 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 F 3.43 | 470.3 |Intermediate F,
FO G,H, I, Jand
p | | /@ Example 6
AN SN N N
O
147 F 3.43 | 470.3 |Intermediate F,
F F O G,H,1,Jand
= /@ Example 6
48
Y\s N~ N7 N
O
148 F 2.59 | 541.3 |Intermediate F,
F—F O G,H, 1 Jand
Example 6, 7,
@N I @ 13
S N N™ °N
T 5
149 F 2.66 | 525.2 |Intermediate F,
FO G, H,I,Jand
C\ = | | /@ lligcample 6,7,
N X
S N N N
T :
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H F 148 WD 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ MtH|
Representative RT Procedure (mn) 216 F 3.14 476.2 Internediate F, F F O
G H |, woand27iexanple 9 NN NF H F 217 F 2.83 492. 3rcmtusonsdiate F, F
FOG H I,Jand Exanple 9 o~ I NNNi ,F H (t:~F 218 0 2.15 349.1

| nt er megiateTF K1 MINS i e 2 NN Y, 62.3
I nt or nESPEPE] F K L MN TG Exampl e H&E%Wﬂllﬁmrgsdfﬁ@ﬁ
(min)
150 F 2.49 | 483.4 |Intermediate F,
F FO G,H,I,Jand

z Example 8
] O
\/O\H/\N SNTOSNTN

151 F 2.38 | 455.3 |Intermediate F,
F FO G,H,1,Jand

- Example §, 7
aee
HO\(\N SNTNTN

152 F 2.60 | 499.4 |Intermediate F,
F FO G,H, 1, Jand

Example 6, 7,
PEAWS :
- j]/\s N”NTON

153 F 2.95 | 547.4 |Intermediate F,
F FO G,H,I,Jand

Example 6, 7,
PNV e -
Nj]/\s SNTONTN

154 F 2.19 | 482.3 |Intermediate F,
F FO G,H,1 Jand

Example 8, 7,
4
PGS z
- N "N °N” °N
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220 0 2.87 505.4 Intermediate FFFAH K L, M / I 1 1 1/ N2 NNNN H
H F 221 02.90 396.3 Internediate AH K, LM F Nand NN NI/ Exanple 1
F\ HF Iwobd@xmr 03/ 027112 PCT/ US02/ 30176 Exanpl e StructraraShiZiE7¢ M+-H
Representative RT Procedure (mn) 222 3.23 424.3 Internediate AH, K, L,

M O E%Iﬁl\fl@ Example T KN F - _ T, 228 CS [RE-H IReptedenag (i at e
AH, K, [L, N2 and F 1 Exanple 1 NNNH F g Procedure

(min)
2.07 | 482.3 (Intermediate F,
G,H,1,Jand
Example 8, 7,
13

155

156 F 1.95 | 454.3 |Intermediate F,
G,H, L Jand
Example 8, 7,
13

157 2.18 | 524.3 |Intermediate F,
G,H, I Jand
Example 8, 7,

13

158 F 2.44 | 530.3 |Intermediate F,
F FO G,H,1,Jand

= Example 8, 7,
el i
\H/\N N7 N

159 F 1.99 | 468.3 |Intermediate F,
F—FoO G,H, L Jand

= Example 8, 7,
H | - 13
N .
- N” SN °N
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224 3.02 424.4 Internediate OAH K LM N2 and F I I/ F Exanple, 1 N NN
H F 225 0 2.12 401.3 Internediate A B, C D E and Exanple /I | I~ HON N
NN/ 3, WOo®okfiite | ~ 226 O O 2.45 459.4 Internmediate K, PCTNMSOM3 0126 F |
I/ and Exanple 2 N NNNOMH/I 150 WD 03/027112 PCT/US02/ 30176 Exanple

Struct dﬁg@:ﬁ?vg v Repr esscﬁpz rve RT PT Oced?%%\[lﬂ?l{\l% Réfrefdnthtige 9 487.5

€
I nt ern FK L M N F and Exanpl e ocedrE! 228 0 0

2.37 447.4 Internmediate F K, L, M N, Al .
(min)

160 F 2.74 | 598.3 |Intermediate F,
F FO G,H,I,Jand

Example 8, 7,
H ) O 13
N NS
N” "N° "N° °N

161 F 3.15 | 442.3 |Intermediate F,
F FO G, H,1,Jand

~ Example 6
- ||
8 SN N7 N

162 F 328 | 456.2 |Intermediate F,
F FO G,H,I,Jand

= Example 6
JUee
S N N N

163 F 2.26 | 471.3 |Intermediate F,
F—Fo G,H,1Jand

Example 6, 7,
498 e :
HZNj]/\s SNTNT N

164 F 2.34 | 485.3 |Intermediate F,
F——Fo G,H,1,Jand

Example 6, 7,
H ] O 13
- N\n/\s SNTNTN
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and Exanple 2 N NNHH229 0 0 2.60 374.3 Internediate

wb st amnd |

Db E 0,9 I I j and Exanple

and Exanple 1 N N6 H 230 2.78 390.1 Internedi ate
/| Exanple 1 N NN 'O 231 0 2.09 421peTIUuspEsaredi at e

NNNN'CHH e 232 0 2.44 483.2

—_

%F‘c

ent at i\

27112 PCT/ usé?%ﬁ&%

e RT Procedure

Exanpl e St
(mn) 233 O 2.51

u

L

| nt €

NeNnfive

(min)
165 cl O F 2.71 | 398.4 |Intermediate
= Z,AA, AB
|| and Example
N™ °N” °N 16
@H
F
166 F 2.88 | 542.6 |Intermediate F,
F FO G,H, I Jand
~ /@ Example 8
48
(\N N” NN
<hadiie)
167 F 2.66 | 495.6 |Intermediate F,
F FO G,H, I, Jand
= Example 8
“
\j/A\N N NN
168 F 2.20 | 441.5 |Intermediate F,
F FO G,H,I,Jand
y | | /© Example 8
HO NSNS N
H [f:] H
169 F 2.76 | 453.5 |Intermediate F,
F FO G,H, I, Jand
Example 8
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A1 B1 C1 D, E 0~ I
| nt ernedi at e
| nt er medi WD®3/027118,

A B,

/ and Exanpl e
C,DE and Exanple 3 N\HH 235 0 2.84 428.4

C D E O and Exanple N N N/ 17 O H 286/u30230176 400. 3

NNN22 H\ H

234 0 2.44 383.2

Internediate A B, C DL E O\ j and Exanple NANN'OOH1 1 \ 237 O
2. 30 22 dnternediate A , D EHO and X 4| 0 H 238
O 2. 50| B! | nt er medi at e%ﬁtﬂ% C D E Nj @B%m 1?*’0 ecutefive 7. 13 O
H 152 MWD 03/ 027112 PCT/ US02/ 30176 Exanple St r(Jc #Jre LCNG'
Repr espnt ative min
170 3.05 | 430.3 |Intermediate
K,L,M, N, Al
and Example 1
171 3.14 | 428.4 |Intermediate
K,L,M,N, Al
and Example 1
172 2.72 | 477.5 |Intermediate
A,B,C,D,E
and Example 2
173 2.72 | 495.5 |Intermediate F,
G,H,I,Jand
Example 8
174 2.72 | 495.6 |Intermediate F,
G,H,I,Jand
Example 8
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RT Procedure

(mn) 239 O 2.18 441.5 Internedi ate

0") A BB CDE NA1|j

and Exanple NN N 17, 7, 13 O 6 H 240 0 2.44 399.4 Internediate A, B,
C, D E amaomsaephz HN N N 17,7, 13 O 6 H 241 0 2. 66 455P8TIushzsaredi at e
A B, CDE N;?N~|j and Exanple NN 17, 7, 13 O6 H 242 O 2.79 427.3
| nt er negh-at ABC D E NI 7 @nd Exanmpt € N WA vif [R3predenbitike 243 0
2.58 4FF Bt or medi ate  ATEWE, D E N/ ap il & pIR A NNJO7,
13 OH s 244 0 2.58 457.3 Internediate S" A, H C, D and Exanpl e
NN'Q17, 7/ 13 OH (1) :
175 F 2.77 | 487.5 |Intermediate F,
F——F O G,H,1,Jand
. ) Example 8
N7 SNT NN :
H H
176 O 2.43 | 437.4 |Intermediate
_ F A,B,C,D,E
| | /©/ and Example 2
e i O VN Y
H H
F
177 F 3.13 | 502.5 |Intermediate F,
F F O G,H,L, Jand
p Example 6, 21
: N Nl N” :
O//S\b N | H
178 F 2.93 | 488.3 |Intermediate F,
G,H, 1, Jand
Example 6, 21
179 2.41 | 426.3 (Intermediate F,
G,H, L Jand

Example 17,7
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153 WD 03/027112 PCT/ USO02/ 30176 Exanple Structure LCVS [ M+H]
Representative RT Procedure (mn) 245 O 2.80 447.5 Internediate A, B, C
D, E H \waoaneriExanple O N N H 17, 7, 13 246 0 2.97 48PC3/usnr/arnedi at e
A B C D EC H\ I | and Exanrple \ I ONNHI / 17, 7, 13 247 0 3.30

481. 3 fnatermediate A—B—Co O£ H 7T and EXa S A TREL D ddtatide | 7 13
Cl |/Fé‘2’§‘1° 3.05481.7I;§%¢6nt%iate A B, ‘?W/L ;EﬂgpleHON
NH17, 7, 13 C / 249 0 1.99 371.4 |nterned@ A B,|C D, PN 1+ / and
Exanpl NNIN'C17 18 O 250 0 2. 82 384 4 Y8 %diatd —A—B—CD E
180 HO__-O 2.56 | 372.3 |Intermediate
7, AA, AB
and Example

16,17,7

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,Jand
Example 17,

18

2.18 | 407.4 |Intermediate

A B,C,D,E
and Example
17,18

183

184 2.88 | 424.4 |Intermediate F,
G,H,1,Jand
Example 17, 7,

19,20
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/ and Exanple N NN'C 19,20 O H 154 WD 03/027112 PCT/US02/ 30176 Exanple
Structure LCMS [ MtH] Representative RT Procedure (mn) 251 O 2.94 398.4
| nt er rediwo®3/0291B, C, D, E and Exanple 01 N N N 17, 7, 19, 20T/U80234270 3. 22

426.4 Internmediate A B, C, Db E OI s and Exanple NN N 17, 7, 19, 20 H
253 0 o5 4i24internedig A B, C D E Of\cfr l SeutNell ' O 7,
19, 20[PBEI "5 10 404, 4T T Eomed] ate A, B, L BUEIE gﬂl: mple N NN
17, 7,119, 20 0 H 255 0 3.19 438.4 |nternedi ite. A, B, [C D 0 / jand
Exanplee NN N'C7_ 19 20 OH min) .
185 | 2.27 | 402.2 |Intermediate
o Z,AA, AB
\L and Example
0O O 16,9
LA
SNTONT N
sl
186 F-F 2.41 | 408.3 |Intermediate
\[ Z, AA, AB
o O and Example
16,9
4080
SNTONTON
O
187 F 2.50 | 426.3 |Intermediate
F F Z,AA, AB
and Example
9 16,9
O
N\
N N N
@ H
188 2.43 | 386.1 |Intermediate
)\O 0 7, AA, AB
and Example
sele
SNTONTN
O
189 E 2.66 | 456.4 |Intermediate F,
F——F O G,H,1,J and
. ) /@ Example 9
A0 SN
<l
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256 0 2.96 432.4 Internediate A B, CDE \ \ ( / and Exanple N N N 17,
7, 19, 20 0 H 155 WD 03/027112 PCT/ US02/ 30176 Exanple Structure LCMVS

[ MMHl RepwessmtAati ve RT Procedure (mn) 257 O 3.16 466. 2Crniser/smadé ate Cl
\A,BC,DEl/andExarrpIe NNNZ217,7, 19, 20 6 H 258 0 2.80 398.5

| nt er rediate—F——A—B—C€B5; e Exanpte—ON 1 qcéiative |259 0
295 JEETIFht or medi ate VWORR B, G D E /thE}y Wﬂeb S{}eal 7, 19, 20
OH 260 0 2.80 438.6 Internmediate A, B, C D and E<arrp N[N N 17,
7, 19120 Q6 H 261 FE 0 3 06 450 3 | nterpedidB |a 1" and
Exanpl|e 190 F 2.88 462.5 IntermedlateF,
F FO G,H,1, Jand
Z ‘ | /@ Example 9
F S
0" "N” "N °N
B <l
191 F 2.98 | 452.4 |Intermediate F,
F FO G,H,1,Jand
yZ Example 9
409
V\o N“ NN
@ H
192 F 3.12 | 480.3 |Intermediate F,
F——F O G,H, 1,7 and
Z Example 9
R ]
X707 SNTONTN
O
193 F 3.10 | 440.1 |Intermediate F,
F——F O G,H,1,Jand
= | | /@ Example 9
/Lo SNTONT N
@ H
194 2.51 | 398.1 |Intermediate
Z,AA, AB
O O and Example
16,9
=
a8
N N” °N
O
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N N N

'C 7,

19, 20 O 6H 262 0 3.05 450.4 Internedi ate
and Exanple NN N 17, 7, 19, 20 O H 156 WO 03/027112 PCT/ US02/ 30176
Exanpl e Svouwsweme2 LCVS [ MtH] Representati ve

FA B CDE /

RT Procedur e P263502/101961 376. 2

Internediate F/ \ K L, M N HO, and Exanple NN 17,7 0 6H 264 0 2.44
374. 4 taterppdiate—F Kt Nt Exanpte N ST Yool H 265 0
2 50 ABBEPRNt or nodi ate \SRCEE M N Bnd Exuale N ACh ﬁpéiecsﬁ 7719,20 0
6H 266 0 2.68 442.4 Internediate F K L, M I\& )1 and 1‘I(:)xarrpefe 5 N NN
17,7,19, 20" 10 H 267 0 2 97 4705 |nternediat ™l :
195 F 2.99 | 505.4 |Intermediate F,
F FO G,H,1,Jand
Y Example 8
48
/©/\N N" NN
H H
196 F 3.05 | 513.5 |Intermediate F,
F FO G, H, 1, Jand
Y Example 8
L) D
@Q\l SNTONT N
@ H
197 F 2.47 | 455.4 |Intermediate F,
F FO G,H, I Jand
Z Example 8
L)
AN SNTSNONTN
H H
198 0 E 2.57 | 453.4 |Intermediate
Fe s K, L, M, N;
| l and Example 2
N N
199 2.70 | 440.2 |Intermediate
K,L,M, N»

and Example
17
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K, LMNF\ and Exanple NNN'O7, 19, 20 O6 H 268 0 2.53 376.3
Intermediate F K L, M N and Exanple 9 ONNNH sl 157 WD 03/027112
PCT/ US02/\80138271Exanpl e Structure LCMS [ MtH] Repr esent at i PeT/UR2/Brocedur e
(mn) 269 0 2.28 405.4 Internediate F K L M N and Exanple 2 N NN N H
6 H 25 35466721 nte I—I Ivand ; O N AN N
H / zgﬁal’ﬁpﬁ 70 390.2 Int §€Hl%%l?ate i\‘/b Qe fgﬁm@@% ONNN
6 HO|272 O R. 20 417.3Interrred|ateFK L Al
(m11’1)
200 2.19 | 411.3 |Intermediate
K, L, M, N2
and Example
17,18
201 O 2.48 | 453.4 |Intermediate
F F K, L, M, N,
| | /©/ and Example 2
ONTSNTONTN
o/ H
202 2.76 | 440.2 |Intermediate
K, L, M, N;
and Example
17
O\| ©\H
F
203 0 F 2.76 | 481.5 |Intermediate
F. = /@ K, La MaNl
| | and Example 2
NONTINTNTN
L es
F
204 0 2.69 | 481.5 |Intermediate
K, L, M, N,
and Example 2
205 2.23 | 411.3 |Intermediate
K,L M, N;
and Example
17,18
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and Example H2N NI NI 17,18 / N'O 6 HO 273 O 2.38 386.3 Internediate
l 11 A B C D Eand Exanple NNN'C 7, 19, 20, OH 6 H 25 274 O 2.63

440. 3 Intwomwagzate Oy | | | A B, C, D, E and Exanpl e NPNRTNS0Z3017¢ 19,
20, OH H 25 158 WO 03/027112 PCT/ US02/ 30176 Exarrpl e Structure LCVS [ MHH|
Repr esent r%%jée RT—Procedur (L) 275 0 2. 83[[¢ g .R e@ﬁg@lve Cl A B,
C DE d*Exanmple 141 N , 7,19, 20, Oﬁq{ 2 gd 79 479.3
Interrﬂedlate F, G H 1, Jand | 'O Exanple (mmNNN
206 O 2.27 | 383.4 |Intermediate
K, L, AC, AG
and Example 2

3.12 | 490.3 |Intermediate F,
G,H, I, Jand
Example 17

207

208 2.55.1 461.3 |Intermediate F,
G, H,I,Jand
Example 17,

18

209 F 2.62 | 503.4 |Intermediate F,
F FO G,H,1,Jand

= | | /@\ Example 8
ONTSNONTN F

210 F 2.82 | 531.5 (Intermediate F,
F F O G,H,1,Jand

yZ ‘ | /@\ Example 8
NN SNTNTN F
H
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277 CF3 0 2.58 451.2 Internediate F, G H I, Jand / | | Exanple 8 ~N N
NNOQ H278 0 2.58 356.4 Internediate FY, S, T, U W F OHF 0 and
Exanple WwW0B,039271 N N H 6 279 0 2.79 404.4 Internedi ate YPCT&SoF301thy W and
Exanple N NN/ 15,4 H 6280F02934224Interrred|ateY S T, U W
and Exanpi 7 LWN_W WO 037027112 rrple
Struct l?? ‘aaI%&RB [ MMFH Representative RT Pr ocedl ‘n %‘%ﬁ% 384. 4
Internmpdiate | Y, S, T, U W Y XN1L | / and Exa F FIOH

211 F 2.54 491.4 |Intermediate F,
F FO G,H,I, Jand

= | | /@\ Example 8
AOSNTININ N F

212 F 2.93 | 531.4 |Intermediate F,
F FO G,H,I,Jand

. F Example 8
T 1)
NONTNTONTN

213 F 2.47 | 491.4 |Intermediate F,
F FO G,H,I,Jand
= | | /©/F Example 8
AN
H H
F
214 E 3.02 | 476.3 |Intermediate F,
F FO G,H,1, Jand
= | | /©/F Example 9
/L N
(0) N N N
H
F
215 F 2.75 | 492.3 |Intermediate F,
F FO G, H,I,Jand
— | | /©/F Example 9
AN SN N
H
F
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OHIl / F 282 00 2.50 442.2 Internediate F (423 +Y, S T, U W F/ | |
Il \ H2O + and Exanple F NNN/ 1) 15,34 H | \ 283 0 0 2.26 372.4

| nt er rediwDa3/0ki@2, S, T, U W rNI / and Exanple N N @CTEISBZB(H%F I\
/HOF284002.294274Interrrediate Y, S, T, U W N\ [ | | and

Exanpl ge=N-N-35—31 285 R
Y, S,r? GX0PPls) 11 and ExarrS?t&‘Ct‘NéKl N 15, U3L1) £3 @g%{wm

N NHN %,?@@EQ T a5160

384.4 Intermediate HOY, S, T, U W and Examl.e
WO 03/1027112|PCT/ US02/ 30176  Exanple Structi @&‘)\v LMrHE—Represenptiati ve
216 F 314 4965 |fntermiodate 1:’,

F FO G,H, 1, Jand

p Example 9
JuLs
0" "N” "N" °N F

217 F 2.83 | 492.3 |Intermediate F,
F FO G, H,1I,Jand

~ | ‘ /@\ | Example 9
AN SN N F

218 O 2.15 | 349.1 |Intermediate
F. K, L, M, N3

| | /k and Example 2
CONTSNTNTON

219 o 2.01 | 362.3 |Intermediate

A K,L,M,N
| | /@ and Example
HOL S S N 17,25

220 o 2.87 | 505.4 |Intermediate
AH, K, L, M,

F F F
\©\N leNlN/Cr -

221 0 2.90 | 396.3 |Intermediate
E AH, K, L, M,
Z | | N and
SN N Example 1
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RT Procedure

| nt er nedi at e

2.33
2.87

Q Q |l nt

(mn) 287 0 0 2.01 386.4 Internediate
Exanple NN N'O 31, 32, 33 HI
T, U W Wwolosl2711and Exanpl e

Y, S T, U WOandExarrpIe

\ 288 0 0 2.42 396.5 Internedi ate
NNN'O15,31 H |

HOY,S T,UW \ | and
Y, S,
\ 289 2Ppre7/ubBD3@76

15, 31 AAN'O NH 6290 00

LAY

nt

oxr
T ||CUI aL C

er nedi at e

W

U, anmd—E5
§tm%tudl' U W 0 and

(min)

i

P

3.23

424.3

Intermediate
AH, K, L, M,
N and
Example 1

223

2.67

396.3

Intermediate
AH, K, L, M,
N2 and
Example 1

224

3.02

424.4

Intermediate
AH K, L, M,
N2 and
Example, 1

225

2.12

401.3

Intermediate

A,B,C,D,E
and Example
3,7

226

2.45

459.4

Intermediate
K,L,M, N, Al
and Example 2
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292 0 0 2.01 397.3 Internmediate Y, S, T, U W HENI| / and Exanple N N

,,C 31, 32, 13 15,31,32,13 H I~ 161 WO 03/027112 PCT/ US02/ 30176 Exanpl e
St ruct ur ewD@MB271M-H] Representative RT Procedure (nmin) 298TMWS02/N100 399.5
Internediate Y, S, T, U W H2N/ and Exanple N NN 'O 31, 32, 33, H 13
| 294F——263461 3 tnterngdiateF,—F F O G ' aRke 17, 18
HoN N REPBTH F 205 0 2. SBUIYE 5| nt er medi a%%}‘% [Wfﬁrg@g:% anfl Exanpl e
2 NNNN/

(min)
2.69 | 487.5 |Intermediate

K,L,M,N, AI
and Example 2

227

2.37 | 4474 |Intermediate
K,L, M, N, AI
and Example 2

228

2.60 | 374.3 |Intermediate
K,L,M,N, Al
and Example 1

229

2.78 | 390.1 |Intermediate
K,L,M, N,
AM and
Example 1

230

2.09 | 421.2 |Intermediate

A,B,C,D,E
and Example
22

231

2.44 | 483.2 |Intermediate

A,B,C,D,E
and Example
22

232
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cczz

zonm

) H ,~- 6 296 0 0 2.27 425.3 Internediate Y, S, T,U W \ s and Exanpl e
NN'0O15,31,32, 13 H/I 297 0 2.43 392.3 Internediate Br"- Y, S, T,
W/ ameolsapphiz N N N 15 6- H 298 0 0 2.40 398.5 | nt ercedisar/a17é¢r, S, T,
W \ and Exanple N NN 'O 15,31 H 162 WO 03/027112 PCT/ US02/ 30176
anple—Strueture tEVS Mg Representati ve R RfS Rede@eMaticdP 0 O
28 APRHPRh¢ er redi ate YOS Uw H O\ and %ﬁﬁng?gm%]y$&a'g%i5,31,32, 13
H 300 F 3.18 490.0 Internediate F, F F O Gﬁnm)l’ J ang CE' anple 9 ON
N 233 O 2.51 | 497.2 |Intermediate
A,B,C,D,E
o d Exampl
N | and Example
@\N N~ N7 N 22
H | H
234 0 2.44 | 383.2 |Intermediate
A,B,C,D,E
and Example 3
235 2.84 | 428.4 |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
238 2.50 | 427.4 |Intermediate
A,B,C,D,E
and Example
17,7, 13
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F 2.90 462.3 Internediate F, F FOGH I,Jand F Exanple 9 ONNN H
F 2.90 418.3 Internediate F, FF OG H I, J and Exanple 1 N NN
303wb 02/08812118. 3 Internediate F, F --F O G H, |, rcansotB3Er@nple 1
H F 163 WO 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS [ M+H|

r esentatiye—RT Procedur T du4 02770 - K, L,

N TERERR g Exanpl e e AN 357%@8 31\/15413416 g*’éﬁgﬁ? redi at e
FIFOGI|H I, J and FExarrpIe8~IIICmm)NNI\

2.18 | 441.5 |Intermediate
A,B,C,D,E
and Example
17,7,13

k- aiul

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

2.58 | 457.3 |Intermediate

A,B,C,D,E
and Example
17,7, 13

244
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OH F 306 F 3.03 502.2 Internediate F, FF 0 G H, I, J and Exanple 8 N
NNN Q F\ HF I, 307 0 OH 2.68 358.0 Internediate S, T, U Wand
Exanpl e 280N3/0eMN12N H | 308 O 2.40 358.4 Internediate ARCTRSOZ3O@7E \ | |
| / and Exarrple 9 ON N N 6 H Utilizing the above described procedures for
I nt er negi-at ant—exafptes, et rTconbi gvrr For mul a |
corrpou'liiﬁ’efél En be prepared %Elf t he appropri a]?L@M star]tRE 1%§éﬁta?1rve al and

the represenfati ve procedure described. These ’JFr}‘)L)unds g]f © uéfurma ized in
Example -Structiire

Tabl e 1B, 164 WO 03/ 027112 PCT/ US02/30176  Tadf¥MB Exanple Sty

Represntadi e Procedure 309 R Internediat e 230Aa44hR |Eiegrmediatscafpl e 16,
4 NNN A,B,C,D,E

and Example
17,7,13

2.97 | 481.8 |Intermediate

A,B,C,D,E
and Example
17,7,13

246

3.30 | 481.3 |Intermediate

AB,C,DE
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

2.82 | 384.4 |Intermediate
A,B,C,D,E
and Example
17,7, 19,20

250
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H 310 Internedi ate Z,

| nt ernedi at e
Z,

21

AA, AB

O AA WAB3ard12 Exanpl

AA, AB and NH 0 Exanpl e

NH O AA, AB and Exanmple 16, 2 N NNH 311
and N H O Exanple 16, 3 N NN 6 H 312 Internedi ate
e 16, 2 NHONANN 6 H 313 HO @cCirnisez/sadsé at e Z,

16, 2, 7

N AN NJOH 165 WO 03/027112

N2/ AN 7
PCT/ US;%.éaﬁ}\be:

I nterm
315

P
U

21

| - ]
CAAITPTr ©

AA, AB

St %tu"’t gre 9Representa
an Exanpl e 16,

oS

(min)

P

ToCe

D O
di ate Z,

251

2.94

398.4

Intermediate
A,B,C,D,E
and Example
17,7, 19,20

252

3.22

426.4

Intermediate
A,B,C,D,E
and Example
17,7,19,20

253

3.05

412.4

Intermediate
A,B,C,D,E
and Example
17,7,19,20

254

3.10

424.4

Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

255

3.19

438.4

Intermediate
A,B,C,D,E
and Example
17,7, 19, 20

256

2.96

432.4

Intermediate
A, B,C,D,E
and Example
17,7, 19, 20

155



AA, AB and HN O Exanple 16, 2, 7, 13 NHONNN H 316 Internediate Z, H
N AA, AB and Exanple 16, 2, 7, NH O 13 NNN 6 H 317 HO O Internedi ate
Z, AA ABOana281D Exanple 16, 6, 7 N NNH 166 WO 03/ 02CTa’02/30176

PCT/ US02/ 30176 Exanple Structure Representative Procedure 318 ~O O

| nt er megkabslelZ, AA AB andugcRrexanple 16, 6 [LAIMY E\/IHH] Repidienthfi®d [Medi at e
Z, AA| AB and HN O Exanple 16, 6, 7, 13 S O jNyN Procedure

(min)
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

238

259 2.95 | 412.5 |Intermediate
A,B,C,D,E
and Example

17,7, 19,20

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

3.05 | 450.4 |Intermediate
A,B,C,D,E
and Example
17,7,19, 20

262
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H 320 Internediate Z, HN AA, AB and Exanple 16, 6, 7,

321 HO O Internediate Z, AA, AB, and

SO13 NNN H
ro O Exanple 16, 9, 7 N NNH 167

WO 03/ 02 W023Pe7A1JS02/ 30176 Exanpl e Structure Represent alPCrasPr/soesur e

322 -, , =

OO lnternediate Z,

| nt er redixatmple],
324 Internedi ate Z,

HN O AA, AB, and Exanple

323 AA, ABStragtgreHN 0 Exanpl e fitemv®

IRy

(min)

M

i{%pregén(t’atwe
by cldurd

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,LM,N

and Example
17,7, 19, 20

266

2.68

4424

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

268

2.53

376.3

Intermediate
K,L,LM,N
and Example 9
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\ NANNH \ 325 Internediate Z, AA AB, and OO Exanple 16, 9 N NN 6
H 168 WD 03/027112 PCT/ US02/ 30176 Exanple Structure Representative
Procedur ew032@2711n1 er redi ate Z, ON AA, AB, and Exanple 16pC3/us@/®1% N N 6

H 327 Internediate Z, --N AA, AB, and Exanple 16, 9 OONNN H 328 0
Interneffixatpley, S, T, U W sndctuexanpl e 15, 34TLAMA]IVMNINREprelediiiiz? ©
Intermediate ¥, S, T, U Wand RT Procedure
(min)
269 0o 2.28 | 405.4 |Intermediate

peele i
and Example 2
T T R

270 o 2.35 | 406.2 |Intermediate
NG , ] /@ K,L,M,N
and Example 9
AN SN
@ H
271 0O 2.70 | 390.2 |Intermediate
K,L,M,N
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
17,17, 19, 20,
25

273

2.63 | 440.3 |Intermediate
A,B,C,D,E
and Example
17,7, 19, 20,
25

274
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\ Exanple 15, 34 N NNG6 'O 330 OHO Internedi ate Y,
Exanple 15, 34 NNNG6 'O 331 OHO Internediate Y,

Representative Pr ocedure

332 NO Interrredi ate Y,

S, T, U Wand

S, T,U wand \
15, 34 NvHNoBlo711269 WO 03/ 027112 PCT/ US02/ 30176 Exanpl e PEIrsor/snes

S, T,U wWand \ |

15, 4
N6 H
335 0 {

B

D | nter

medi ate Y,

0 333 oy
| nt ernedi at e
\ N/ /S, T, U Wa

Loy

frate Y,

S
T, U, Wand

'I

e

T
min\)

aels

Exarrp

e

275

Cl

2.83

468.3

Intermediate

A B CD,E
and Example
17,7, 19, 20,
25

276

2.79

479.3

Intermediate F,
G,H,1,Jand
Example 8

277

2.58

451.2

Intermediate F,
G, H,1,J and
Example 8

278

2.58

356.4

Intermediate
Y,S, T, U W
and Example
15, 34

279

2.79

404.4

Intermediate
Y,S, T, U W
and Example
15,4

280

2.93

422.4

Intermediate
Y,S, T,U W
and Example
15, 4
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6 H336 0 O Internmediate Y, S, T, U VWand H\ | |
NNN 6 H337 00 Intermediate Y, N/ S, T, U, wand h\ ag;ﬁpllg 15" 34,
N N N ' OWoH3/027e2 W 03/ 027112 PCT/ US02/ 30176 Exanpl e StPportusomsorre
?I?iprgseﬂt ?Itl\AepPrloggguLe 338 0 Internediate K, F/ \ L, M N Exanple HO
) - I?:ll N 1O 0 TT o009 U Igtr!ﬁ([: UI ate U, P, '&Cﬁ 1[’M+ﬁ fé'@érﬁatﬂv%, 25, N N
'NI/r /ZG;E’?NHFE?OﬁO ANN~ F Int8riediate F, G H, ,R¥ @hd QP@@Me 31, 32 HO
(min)
281 2.78 | 384.4 |Intermediate
Y,S, T, U, W
/@ and Example
15, 34
%* @
282 . 0 0 2.50 | 442.2 |Intermediate
_ (423 +|Y,S, T, U, W
F" % e | /@ H20 + |and Example
N~ N7 N 1) |15,34
s}
283 0 0 2.26 | 372.4 |Intermediate
Y,S, T,U, W
HO f I l /© and Example
N™ "N” °N 15,34
HO E
e
HO F
284 0 0 2.29 | 427.4 |Intermediate
N — Y,S, T, U, W
| - | /@ and Example
N~ "N” °N 15, 31, 32, 33,
O ”
285 0o O 2.19 | 413.4 |Intermediate
N _ Y,S, T, U, W
H - l | /@ and Example
N” °N” °N 15, 31, 32, 33,
O ”
286 O 0 2.15 | 384.4 |Intermediate
Y,S, T, U, W
HO% and Example
N é ﬁ 15,31, 32
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341 0 Internediate A, \ B, C, Db Eand / Exanple 1 and NN N"C AK INH O
342 HO O Internediate Z, AA AB and 0 Exanple 16, 31, 32, 33 NNJ N 6 H
343 0 I ntwpmed2ale A, \ B, C, D, E and / Exanple 1 and RCWuUSat/armedi at e
AK INHO 1/ 171 WD 03/027112 PCT/US02/30176 Exanple Structure
Repr es| rye Procedure mternedr at € M DR edrestnthti®) /
P 83 ROng N opeang

Exanpl 32 NNNOH I nternmedi ate ApTB / | Exanpl e
1and NNN{CAK NOF RT ProBedifd

(min)
2.01 | 386.4 |Intermediate

O 0]
o p Y,S,T,U,W
- | | and Example
N~ "N °N 15,31, 32,33
@ H
o 0 2.42 | 396.5 |Intermediate
Y,S, T, U W
/ bl > 2 2
N~ "N °N 15,31
H

2.97 | 430.6 |Intermediate
Y,S, T, U, W
and Example
15,31

288

289

290 O 0o 2.33 | 398.6 |Intermediate
Y,S, T,U W
and Example
15, 31, 33

2.87 | 432.4 |Intermediate
Y,S, T,U, W
and Example
15,31, 33

291

2.01 | 397.3 |Intermediate
Y,S, T, U, W
| | and Example
N~ °N” °N 15,31,32,13

292
HNT SN
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346 O Internediate 0, P, Q R and N O Exanmple 17, 25,
HO O Intermediate Z, AA AB, and O Exanple 16, 31, 32 NNNG6 H 348 F
| nt er rediwoa®3®2711F FO G H, |,Jand Exanple 31, 32, HO 33prca/usp2/s01 N N ' O

OH349 O Internediate 0, :,-, Ilrj~1, P, Q Rand O/ Exanple 17, 25, N
N N ' Q=+

NNHZ26/ 6 347

— a4 a o) P

Pr ocediramP

170
[

P—WO-031 02711
0 O I nternedia

P [JS0271 30176
s )

~ L,

EX
M

S
RPN

(min)

ﬁpr};ﬂo Rér&ec@Ryepent ati ve
I

ﬁ)&g&ﬂ@m O NNN

293

0
HoN

2.00

399.5

Intermediate
Y,S, T, U, W
and Example
15,31, 32, 33,
13

294

2.63

461.3

Intermediate F,
G,H, I Jand
Example 17,
18

295

2.54

445.5

Intermediate
KL MN
and Example 2

296

2.27

425.3

Intermediate
Y,S, T, U W
and Example
15,31,32,13

297

243

392.3

Intermediate
Y,S, T,U, W
and Example
15

298

2.40

398.5

Intermediate
Y,S, T, U, W
and Example
15,31
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O H351 FiInternediate F, FF OG H I, J and Exanple 31 0 I,

352 Olnternediate AA B, C DL Eand O | / Exanple 31 1-1 \ NNN

353 1 | ntwopmsdtate Z,
354 0 Internediate A, B, C, D, E and HO I

Exanple 16, 31 O 0 AA, AB and 0 | pCWuSodBd1f6
/Exarrple31 32, N NN

355 0
173 WO

Legdiate K F Tohyeile N and HO T/ LF(Z(MB'P[*R 1R eprésentdtve N
3/ 112 PCT/ US02/ 30176 Exanple Strugtgie| Repr epgleb@ikve
(min)
299 2.28 | 411.4 (Intermediate
Y,S, T,U, W
=
/@ and Example
15,31,32,13
300 3.18 | 490.0 {Intermediate F,
G,H,I,Jand
/©/ Example 9
F
301 F 2.90 | 462.3 |Intermediate F,
F FO G,H,I,Jand
y F Example 9
48
<07 NN N
H
F
302 F 2.90 | 418.3 {Intermediate F,
F FO G,H,I,Jand
p /@ Example 1
a8
N N~ °N
ol
303 F 2.66 | 418.3 |Intermediate F,
F FO G,H,I,Jand
= /©/F Example 1
98
N N N
H
F
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Procedure 356 O Internmediate O, P, Q R and Example 17, 25, NNH 26 H
357 0 Internediate A, B, C, DL EAJ and \ | / Exanple 1 NN N 358 0

I ntermediwoa3m711Z | \ B, C, D, E and Exanple 1 and N N [RCIrniser/sadé at e AL
H 359 Internediate Z, 0 AA, AB, and Exanple 16, 5 N NN 6 H 360

| nt er rpeiater Z—AA —AB; O Exanpie 16, I Of-H T Aleeve
Hxample ﬁﬁlctuge LM [\I v ]F&

I nternedrate Z, AA AB, Exanmpl e 16,4} NN L W03/ 027112

PCT/ U$02/ 30176 Exanpl e Structure Representat i(r\glen)
304 O 2.70 | 403.6 |Intermediate

AN~ K L M,N
L | | /@ and Example 2

305 2.52 | 503.6 |Intermediate I,
G, H,1,Jand
/©/ Example 8
306 3.03 | 502.2 |Intermediate F,
G ,H I Jand
Example 8
(\N N N’ ;
O F

307 2.68 | 358.0 |Intermediate S,

T, U, W and

/@ Example 25

- 308 2.40 | 358.4 |Intermediate
A,B,C,D,E

/@ and Example 9

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
5 starting material and the representative procedure described. These compounds are

summarized in Table 1B.
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Procedure 362 O Internediate K, F L, M N, and Exanple 2 GN NN NH 363
O Internediate K, F OL, M N, and Exanple 2 GNNNNH O1-1 364 0O
| nterrediwoa32711F% / CI L, M N, and \ Exanple 2 | r N NPHET/USD2/38%6 O
Internediate K, F L, M N and Exanple 2 6 cJNNNN H 366 O Internedi ate K

FL M N and / Exanple 2 GN N K.peHB 367 O Internediate K, F L, M N,
and Exanple 2 GNNNNH

Example Structure Representative
Procedure
Intermediate Z,
AA, AB and
Example 16, 4

309

Intermediate Z,
AA, AB and
Example 16, 2

310

Intermediate Z,
AA, AB and
Example 16, 3

311

Intermediate Z,
AA, AB and
Example 16, 2

312

313 Intermediate Z,
AA, AB and

Example 16, 2, 7




O~ 175 WD 03/027112 PCT/ US02/ 30176 Exanple Structure Representative

372 0

Procedure 368 0 Internediate K, L, M and Exanple 2 NN H 369 0
| nt er nediwo®3k2711% L, M N, and Exanple 2 GN N N N F t FiPCFB#D3076
Internediate K, F N, M N, and Exanple 2 NNN GNH N 371 0 CN
I nt er medi g2 . G D E andgificturd I:xarrpl € 2 ON[ReNednHtivEN
I nt or modi RER PR ¢ D E and SN e 2 NN N N ﬂh‘ Ty
314 ~O O Intermed1ate Z,
\]f AA, AB and
NH O Example 16, 2
=z
‘1.0
N "N” °N
<)
315 Intermediate Z,
AA, AB and
HN._O Example 16, 2, 7,
¢ :
NH O
=
1), Q)
N N N
e}
316 Intermediate Z,
AA, AB and
HN._ O >
\i Example 16, 2, 7,
NH O 13
=
o8
N~ N~ °N
<)
317 HO._O Intermediate Z,
\i AA, AB and
S O Example 16, 6, 7
=
90We
N~ °N N
<)
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373 0 Internediate A NB, C D Eand \ Exanple 2 GNNNN /I N 176 WO
03/ 027112 PCT/ US02/ 30176 Exanple Structure Representative Procedure 374 0
| nt er rediwDa3m711B, C, D, E and Exanple 2 N\N N O G H 3PeTwsSozsm@réredi at e
A, B, C, D E and Exarrple 2 NNNH Gternediate A, 376 th In B, C, D,

—

E and NN anpte 2 NG Inter medi at e reBent&iveD, [E and S
Exanpl e 2 KRG G 378 OIntermeg'lge A B C Dﬁ(ﬁ
318 OO Intermediate Z,
\E AA, AB and
s O Example 16, 6
=
L0
N N° °N
@ H
319 Intermediate Z,
AA, AB and
HN. O Example 16, 6,7,
\E 13
S 0]
2
X
N N N
@ H
320 Intermediate Z,
AA, AB and
HN\EO Example 16, 6, 7,
s 0 13
=
"1
N N N
<)
321 HO.__O Intermediate Z,
\E AA, AB, and
o O Example 16,9, 7
Z
408N e
N N N
@ H
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Example 2 NNNHI/ G379 O Internediate S, T, V, X and Exanple 15 N N
NG / ~O 177 WO 03/027112 PCT/ US02/ 30176 Exanple Structure

Repr esentwDiod@2Runcedure 380 O Internediate S, T, V, X a&ea/Usosanpl e 15
\N NN 381 O Internedi ate S TV, X and Exanple 15 and NN N)

I nt er nedifate—Ad—Tb—N=\ gediate S, T, [Réprefedtafivé Exanple 15
and \N N rj3‘,-1\5Jl?rtermed| ate AJ %WI ntermedi ate SPrfcedu}é and Exanple 0 15
~ MHeredtate N/ and I -
NNS-16 ’23234 Q—tnt .</‘6 5 ——V-and mallplclntermedlatez’
AA, AB, and

Example 16, 9

mg

323 Intermediate Z,
AA, AB, and
HN.__O Example 16, 9, 7,
\E 13
O 0]

324 Intermediate Z,
AA, AB, and
O £l b]
HN\E Example 16,9, 7,
o o 13

325 Intermediate Z,
O\ AA, AB, and

Example 16, 9
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15 NN S'-,0 6 385 O Internediate S, T, V and Exanpl e

15 \NNS'-,-10',

178 WD 03/027112 PCT/ US02/ 30176 Exanple Structure Representative Procedure
386 0 I ntwormmadealZz S, T,

Internediate A, B, C, D, E and Exanple 2 GNNNHNG&N\N 388 0

V, X and Exanple 15 N N')

~, NPC38780030176

| nt er nedi pte ST, Vamd Exanple. N, . NS0 15 6 38YRPtahehRed ate S, T,
V and Exarrgf(%mpl-e 15 S" S 6 3§§’ugh*ent ernedi ate S, ﬂ_ipce&ﬁrex andj{- Exanpl e
o 326 Intermediate Z,
C\N AA, AB, and
1 Example 16, 9
O O
jeal
NS
N N N
<)
327 \ Intermediate Z,
~N AA, AB, and
1 Example 16, 9
o O
~
JeaWe
N N N
<)
328 o Intermediate Y,
= S, T, U, Wand
- | | Example 15, 34
N™ °N N
<}
329 o Intermediate Y,
= S, T,U,Wand
< Example 15, 34
N N N
O
330 OH o Intermediate Y,
% S, T, U, Wand
“ | | Example 15, 34
N~ °N N
e}
331 OH 0 Intermediate Y,
. S, T, U, W and
o Example 15, 34
N N N
e}
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~NJ NAL a--N391 0 Internediate S, T, V,Xand <,N Exanple 15 A N LNH
179 WO 03/027112 PCT/ US02/ 30176 Exanple Structure Representative Procedure
392 0 Intwomsgalz S, T, V and Exanmple O 15,21 "\ N AN SPOT1/US02/3898 O

Internediate S, T, V and Exanple 0 15,21 CN N1 I s\ Ol / 394 0
| nt er medi at Ex@nple, | V and Exanpl &trctre | O 0 15, 21 \ NRbbrbserfativ@9° | O
Internmediaje A, B,/ C, DL Eand / | | Exanple 1, 12 |p:fNely6 O
332 Intermediate Y,
S, T, U, Wand
Example 15, 4
333 Intermediate Y,
S, T, U, Wand
Example 15, 4
334 0O 0 Intermediate Y,
N0 Pz S, T, U, Wand
- | | /@ Example 15, 34
N N N
<}
335 o) 0 Intermediate Y,
N = S, T, U, Wand
0o ] Example 15, 34,
N °N” °N 13
9}
336 0 0 Intermediate Y,
S, T, U, Wand
m = T /@ Example 15, 34,
X 13
N N N
<}
337 : 0 0 Intermediate Y,
Z\N = S, T, U, Wand
H o . Example 15, 34,
N N N 13
<}
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396 O Internediate Z, AA, AB and ,N OO Exanple 16, 17, 7,19 N NNH
| 397 N O O Internediate Z, AA AB and / Exanple 16, 17, N N N\ |
H 180 WwO03302M142 PCT/ US02/ 30176 Exanple Structure RepP€IAsasi1ve

/
18
Procedure 398 | Internediate Z, AA AB and C Exanple 16, 2 N ONNNG6 H

\' 399 \ |nEgumpdilate Z, [/ AA Auefg Exanpl e 16, ZFR%re@HtatiNe N NN H
400 \Q Internedigte Z, N AA, AB and C Exanple 16, Zpyocedure
338 Intermediate K,
L, M, N Example
31,32
339 0o Intermediate O,
P,Q,R and
Example 17, 25,
26
340 Intermediate F,
G,H, I, Jand
Example 31, 32
341 0O Intermediate A,
= B,C,D, Eand
- It /@ Example 1 and
N~ °N” °N Intermediate AK
e
342 HO___O Intermediate Z,
AA, AB and
0 Example 16, 31,
_ 32,33
T 1)
N N N
@ H
343 0 Intermediate A,
= B,C,D,Eand
I /@ Example 1 and
N~ °N )1 Intermediate AK
<l
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NJ O13 NNN 6 H401 -OO Internediate Z, N AA AB and C Exanple 16, 2
NOANN 6 H 181 WO 03/027112 PCT/ US02/ 30176 Exanple Structure

Repr esentwDi@®Rincedure 402 N Internediate Z, AA AB amdT/(Baspre 16, 2
rNh) NONNN 6 H403 CN O Internmediate Z, AA AB and \ Exanple 16, 9 N

N AN / H @84—t—tntermediate A NI B C D E anfRefsmmlioel,] 10, / | |
V11 N NRERRe Taos |l nter medSIEUR 7 B C D, E[$86kdure

344 Intermediate A,
B,C,D, Eand
Example 31, 32

345 o) Intermediate A,

y B,C,D, E and
| | /@ Example 1 and
\N N~ N Intermediate AK

Intermediate O,

P,Q,R and
| /@ Example 17, 25,
26

Intermediate Z,
AA, AB, and
Example 16, 31,
32

346

347

Intermediate F,
G,H,I,Jand
Example 31, 32,
33

348

349 Q Intermediate O,

= P, Q,R and
0. Js I /@ Example 17, 25,
N7 N” NN 26
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Example 1, 10, HN O 11 L NNN\ C H \ 182 WO 03/027112 PCT/ US02/ 30176

Exanpl e Structure Representative Procedure 406 O Internediate A, B, C D,
E and BExappBe27i2 10, HN O 11 NN N H 407 |Internedi at e PAT/IBV2/M170, E and
HNI Exarrple 1 10, 0 11 NNN H 408 Internmediate Z, AA, AB and Exanple

16, 2, 7, ﬁe NH-O—N-NN—i 409 TTITeTTEd at € ZRcAserfiiva@nd| Exanpl e
16, 6, 7,

Procedure
Intermediate K,
L,M, N and
Example 31

13
13

350

351 Intermediate F,
G,H,I,Jand

Example 31

352 Intermediate A,
B,C, D, Eand

Example 31

Intermediate Z,
AA, AB and
Example 16, 31

353

Intermediate A,
B,C, D, E and
Example 31, 32,
33

354

Intermediate K,
L, M, N and
Example 31, 32,
33

355
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SO'I I ~Il NNN 6 H 183 WO 03/027112 PCT/US02/30176 Exanple Structure
Representative Procedure 410 Internediate Z, /| AA AB and Exanple 16, 9,
7, HNOWBDIMNN H \ 411 O Internediate Z, N O AApcaRsansh17&xanpl e
16, 9, 7, r0013 NNNH 4120\||nterrred|atez AA, AB and Exanple 16,

2, 7, NH © NN-N-G6HAE3O0~intermediate Z, ON[RSreBRagad |[Exanpl e 16,
6, 7, SO SRR N N (it ﬁ?cedure
356 0 Intermediate O,

= P,Q,R and
IS D Example 17, 25,

‘\O SNTNT N 26
7 @H

357 o) Intermediate A,
= B,C,D,EAJand
| | /@ Example 1
NS
| iNj Il\l
358 O Intermediate A,
~ I B,C,D, E and
| | Example 1 and
SNTNTN Intermediate AL

Intermediate Z,
AA, AB, and
Example 16, 5

359

360 Intermediate Z,
AA, AB, and

Example 16, 5

Intermediate Z,
AA, AB, and
Example 16, 4

361
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6 H 184 WD 03/027112 PCT/ US02/ 30176 Exanple Structure Representative

Pr ocedur e

414 Internedi ate Z,

O O AA, AB and Exanple 16, 17, \ | | \ |

7,13 N N WO 08/0291445 Internediate Z, ON O AA, AB and 0 Examprasts3olly, 7,13

NNNH 416 Internediate Z,

AA, AB and Exanple 16, 17, HNO O 7,13 NN

NH 417 fotermediate =z 1 AK EXanpr e 16, ThepreblNiZavd 7113 N N N 6
H 418 N1 ﬁ‘f‘é?%%i ate 2 A ASTESES 00 Exanpl 6 oo T N N N
362 0 Intermediate K,
F~ L,M, N, and
48 @ Example2
N N N N
O \© H
363 O Intermediate K,
F s O L, M, N, and
~ | /©/ Example 2
O\l N7 N7 N
H
O
364 0 Intermediate K,
F~ Cl L, M, N, and
| | Example 2
NS
N N N N
@ i :
Cl
365 o Intermediate K,
F~ L, M, N, and
| | /O Example 2
NS
O\l N7 N7 N
H
366 0 Intermediate K,
F .~ L, M, N, and
| | \/©/ Example 2
NS
N N N N
@ :
367 O Intermediate K,
F - O L, M, N, and
~ ] | Example 2
N N N N
0. f\r H 0o
- ~
O
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H 185 WO 03/027112 PCT/ US02/ 30176 Exanple Structure Representative

Pr ocedur e

419 Internedi ate Z,

AA, AB and S O Exanple 16, 6 N N N 6 H 420

I nt er rediwo®3d2711AA, AB and MN S/ O Exanple 16, 6, 21 NPHT/U$84/30176
I nternedi ate Z,

| nt er nedi

AA, AB a

AA, AB and Exanple 16, 6

SONNN 6 H422 a-s

edi ate Z,

at-e—7-—TAA—AB a0 EANILE 16, 6 N N N TReARnlit6"
X
EXEHE N e 16, 6 O S OLOTBE N NN H Procedure
368 0 Intermediate K,
Fe s L, M, N, and
- | | P Example 2
NSNS SN
H H
360 0 Intermediate K,
Fe s L, M, N, and
g | | Example 2
N N N N
F H o F
370 0 Intermediate K,
F _~ N L, M, N, and
N
e | | | Example 2
N7 SN ONT NN
H
| A
N
371 0o CN Intermediate A,
p B,C,D, E and
- | | Example 2
N N N N
J <l
CN
372 0 Intermediate A,
P B, C,D,Eand
- | | II\J Example 2
N7 NN ONTTN
H
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J and Exanple

ernedi ate
NNN'O



WO 03/027112 PCT/ US02/ 30176 Exanple Structure Representative Procedure

529 F Internedi ate F,

531 F Internedi ate F,

IN H O 532 Fdunternmediate F Fe P Q-G H 157 Jand  Exa el3/H 1 I \I N
. ! Sthrcture ' " @eﬁréﬁente{tlve
N H H xgm@% F I nternedi ate tEl Procedure .
483 ~ 0 Intermediate Y,
N S, T, U, Wand
=
- - I /@ Example 15, 3
N N N
@ H
484 ~0 Intermediate Y,
)\\ o) S, T, U, Wand
0 Hijflj\ Example 15, 3
LK)
N N N
@ H
485 HO Intermediate Y,
)\\ 0 S, T, U, W and
o HNm Example 15, 3, 7
48
N N N
@ H
486 H2N Intermediate Y,
)j 0o S, T, U, Wand
© HN—~ Example 15, 3,
GOSN
N N N
@ H
487 \N/ Intermediate Y,
S, T, U, Wand
o)\\ i Example 15, 3,7,
peeB
SNTONTN
@ H

F FOGHI,Jand Exanple 9, 7

I 1\ HO NNH HO

5390m3betiezr nediate F, F FO G H |,Jand Exanple 9 YCTWSHR/BOIFG H 6

—

F FOGHI,Jand

/| Example 9, 7, 13 1 I \I O NNH
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F FOGH,I

,Jand Example 9, 7,
descri bed procedures for

13 0NNH H O/ Uilizing the above

I nt ermedi ates and exanples and Flow Diagrans | -

Xl 'V al oneworosioe7ienpnbi nat i on,

prepared u3|ng t he approprlate startlng mat eri al .

a variety of Fornula I

nr\l oD —72.a-4

conporadaISoasNIbe 5

These conpounds are

sunmari zed

= bte—1C—267 7T12—PCTUS027 T@REe LC Exanpl e
Structure| E&34PRdp 0 NN N/ @‘WON'JNNNE(%;%’%\ CJl ON NN
\ 537 0 NO| NN NI=) Ru.ssen N-N-S—\53g U0

N H

488 Intermediate Y,
Q S, T,U, W and
~N Example 15, 3, 7,
)\\ 0 13
BsesVe
SNTONTN
@ H
489 Intermediate Y,
O S, T, U, Wand
N Example 15, 3, 7,
O//\\\ 0 13
T
48
N N N
@ H
490 Intermediate Y,
o S, T, U, Wand
Example 15, 3,
N—~ 13
o~ L
N N N
@ H
491 \._O o Intermediate Y,
o S, T, U, W and
/N = | | /@ Example 15, 3,
SNTONT N 12
@ H
492 Intermediate Y,
° S, T, U, Wand

Example 15, 3,
24 and
Intermediate AK
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N NO \ 208 WO 03/027112 PCT/US02/ 30176 Exanple Structure 540 0 N A~

O~y /1 5410 ~1 1 NNO [/ |
544 0 N WO093/027112545 S N NN H /I
PCT/ US02/ 30176 Exanpl e Structure

542 0 /1
546 OH N N N \|

\NNO-1'\ 543 0NS O/l

H 209/0802/08/©27112

Example Structure Representative
Procedure
493 0 Intermediate Y,
S~ S, T, U, Wand
4 I /@ Example 15, 34
N N N
O
494 Intermediate Y,
Q o S, T, U, Wand
Example 15, 34
S—~
so¥s
N N N
s}
495 o) 0 Intermediate Y,
S~ S, T, U, W and
@ - | /@ Example 15, 34,
N N N 21
QO
496 Intermediate Y,
Q o S, T, U, Wand
0 Example 15, 34,
21
497 Intermediate Y,
S, T,U,Wand
Example 15, 34
498 O Intermediate S, T,
NC—_~ U, W and
o | | /@ Example 15
N N N :
Q
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547 0 C N NN\
ONNN HI/I

03/ 027112wBb 3802/ 30176 Exanple Structure 553 O O

H 548 JD O N N\I

5561 0 O NNNH /1

H
552 0

/ 549 O\
r' NAN N

NANNH / \
H/ I 210 WO
PCT/US02/30176

Example

Structure

Representative
Procedure

499

L) )
O @

Intermediate Y,
S, T, U, Wand
Example 15, 31,
32,33,13

500

@m‘%&gﬁj

Intermediate Y,
S, T, U, Wand
Example 15, 31,
32,33,13

501

7 MI/ESLQ

Intermediate Y,
S, T, U, Wand
Example 15, 31,
32,33,13

502

Intermediate F,
G,H, L Jand
Example 17, 25
and Intermediate
Al

503

Intermediate F,
G,H,1,Jand
Example 17, 25
and Intermediate
Al

504

Intermediate F,
G,H,1,Jand
Example 17, 25
and Intermediate
Al
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NNNH 554 O~ ---

OO~rNANN 6 H 557 aN O N\
03/ 027112wBb@3/802/ 30176 Exanple Structure 559 0 N ~ |

ONJI NNN H

NNA | H

\ 555 0 N D ~--
\ 5568 O NN H\

NNN 6 H 556
211 WO
| PCTNUSBR/B01761 560 O

Example Structure Representative
Procedure
505 Intermediate F,
G,H,1,Jand
Example 8
| @
N
= @ H
506 Intermediate F,
G,H,I,Jand
% ) /@ Example 8
NS
2N NN NTON
9 @ :
507 F Intermediate F,
F FO G,H,1, Jand
o = ) O Example 8
J
&/N N” N~ N
@ H
508 F Intermediate F,
F—/FO G,H,I Jand
CUOS WS .
a8
(@] N N N
@ H
509 F Intermediate F,
F FO G,H,1,Jand
@ Z | | /@ Example 9
[
NS0 SN NN
@ H
510 E Intermediate F,
F FO G,H,1 Jand
= /@ Example 9
48
[ j O N N N
@ H
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YTIrfifr

H /1 563 0 HN I

NNNH 561 ON O"N

NI

N H /]

~NNH el
564 0 0 Nk NI
212 WO 03w023017A1PCT/ US02/ 30176 Exanple Structure 565 0 PREINS0/3007AN NJO H

562 0 H2N I | \ |
I /1l HNNN H

Example Structure Representative
Procedure
511 F Intermediate F,
F FO G, H 1 Jand
% ) O Example 9
Nor ™o SN SN N
P @ H
512 F Intermediate F,
F FO G,H,1,Jand
= Example 6, 21
O LI
S N N N
o H
513 F Intermediate F,
F FO G,H, I, Jand
Zal = | | /@ Example 6
I
NN SN NN
@ H
514 F Intermediate F,
F FO G,H,1,Jand
% /@ Example 6
48
©/\s N~ NN
@ H
515 F Intermediate F,
F FO G, H,1,Jand
z Example 9
a8
NC™ N N N
@ H
516 F Intermediate F,
F FO G,H, 1 Jand
V Example 8 and
~ | | Intermediate AK
Ho [ ONTONTONTON
\/NTN\) H
0]
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56 ~N~NNI IN\VH / 1\ 567 0 P-X5IXTIcCH / 1\ 568 FF

6 0
NNN H / 569 FFFO\ 1H1 1 NNN\ H /11 550FFFONI N

/\
FOJ
N N\l OwHO032131200 03/ 027112 PCT/ US02/ 30176 Exanpl e Str wcwurse2/5416 FFFO

Example Structure Representative
Procedure

517 Fo Intermediate F,
F——F O G, H,1 Jand

% Example 8 and
| Intermediate AK
N™ °N

518 Intermediate F,
G,H, 1 Jand

Example 31, 33

519 Intermediate F,
G,H, 1, Jand

Example 31, 33

520 Intermediate F,
G,H,1,Jand
Example 31, 32,

33,13

521 Intermediate F,
G, H,1,Jand
Example 31, 32,

33,13

522 Intermediate F,
G, H,1,Jand
Example 31, 32,

33,13




\' NNH
/ H574 FFF O NI
O H2N | Wwo\o3/odyiee N H
577 FFFO N NN 6 H

[ | 572 FFFO NI |

C NNH/
~NNN/ H 5755 FFF O

573 F F F O NzzlI /

N Nl N~ N\
NNN O6 H576 F F F

/214 WD 03/027112 PCT/ US02/ 30176 PETArsp?/8013 r uct ure

578 FFFHH/-NNI I

Example

Structure

Representative
Procedure

523

Intermediate F,
G,H,1,Jand
Example 31, 32,
33,13

524

Intermediate F,
G,H, I, Jand
Example 31, 33

525

Intermediate F,
G,H, I, Jand
Example 3, 24,
13

526

Intermediate F,
G,H, L Jand
Example 3, 24,
13

527

Intermediate F,
G,H, 1 Jand
Example 3, 24
and Intermediate
AK

528

Intermediate F,
G,H, I Jand
Example 3, 24
and Intermediate
AK
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YNNN OH 5799 FFFOH O "NI JN /-"ONG6 H580 FFF ONNN\ 6
H 581 FFF OO9DNNNN H UWUilizing the above descri bed procedures for

I nt er mediwDag/02mad2 exanpl es al one or in conbination, a variPemusot/3Hos nul a |1
conmpounds were prepared usi ng the approprl ate 5 starting material and the

repr esent gtt-ve ceduredescr ESE TESUITS alRoneLiitRiiczed in Table
2A. 215 \/\DE %7112 PCT/ US02/ 3§‘ﬁlgtmlérabl e 2A ExarrpIE (ﬁlﬂgture L CVB RT
[ MFH Reppesentatjve (min) Procedure—582 + 2 39 372 1, #cu ate \O O
BA, BB, BC 34 Exarple N1 / 39,48 NH / 583 O CHuBeiged
Intermedipte BA BB, BC NH 0 & N 39, 46G H5LN
Example 9, 7
530 Intermediate F,
G,H, 1 Jand
Example 9
531 Intermediate F,
G,H, I, Jand
Example 9, 7, 13
532 E Intermediate F,
F FO G,H,I,Jand
. Example 9, 7, 13
H \NI N| N
N\\(\O H
o]
533 F Intermediate F,
F——F O G,H,1,J and
= | | /@ Example 9, 7, 13
o SNTONT N
L N~(° i H
0]

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
5  prepared using the appropriate starting material. These compounds are summarized in

Table 1C.

207



/1 584 1 1.93 401.3 Internediate O BA, BB, BC and Exanple NH 0 39,43 N
a, NN H /1 585 2.04 418.3 Internediate BA, BB, BC O and Exanple N
39,42 | IwpDe3peNI2H /I 586 \0 0 2.25 358.4 Intermedi ate PBAUSBB301BC N and
Exanmple N NI / 39,48 H 216 WD 03/027112 PCT/ US02/ 30176 Exanple

Structure LCVMS RT [ MtH] Represent E}E&M@l@ﬁ n) Procedure 587 2.89 412.1
Intermediate O O BA, BB, BC and anple ~I I 1/ 39,48 NN H 588 1 1.89

415. 3 Internedi ate Bxample Structure
534 NOz ©

qe¥e
O

Jeade
Q

536 ] [Nj

Jeade
@ H

535

537 0
Jease
- |
N N N
@ H
538 0
=
JeaUe
N N S
539

L0110
0

208




IN BA, BB, BC and Example OO0 39,48 NI | I~ NN H 589 2.57 398.3
nternmediate BA, BB, BC O O and Exanple 39,48 ~I | NNo H/I 590 O~

I
1. 92 457.woloawernimedi ate ON BA, BB, BC and Exanple O 0 ¥@rA%o02/301r6 N NI /
H/1 591 F F 2.41 408.4 Internediate BA, BB, BC OO0 and Exanple 39,48 N
I I/ NN H217 WO 08027112 PCTUS02 30176 Exanpte Stiructure LCMS RT
]
[ MMFH Representative z%”{.gﬁ%éié”r ocetdtre g&g&ﬁre
=
98
N N O/W/
541 0
= S
1D
N N° O
542 O
=
a8
N é O T j
543 0
=
QR
N N ﬁ
O
544 0
= O
aS8wuy
N N~ S
545 S
1 O
98
N” °N” °N
<l
546 OH
=
SaNe
N N N
<l
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592 2.52 386.1 Internediate ,-~0 O BA, BB, BC and Exanple N1 | / 39,48 N
H /1 593 | 2.46 402.2 Intermediate O BA, BB, BC and Exanple O O 39,48
~I 1, N NVOHM3/02111594 2.12 441.1 Intermedi ate ON BA, BB, BEcCTarsd2z/Exaéeple O

039,48 'J H WI I I ~NN H /1 595 HZN O &N, 1.79 371.9 Internedi ate

BA, BB, BC | ;_ ing E’“"ag{‘fﬂgg NBICI Sg’St?ugdturéﬂ H—7/159p Cl 0 2.36 398.3

547 | o~

4
~

| nt ernedi at e

D

549 @
0
l

550 OH O

551

O
|
iN)
552 o
|
(Nﬁ
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\' I J~- jo, and Example N N 39 H F 218 WD 03/027112 PCT/ US02/ 30176
Exanpl e Structure LCMS RT [ MtH] Representative (mn) Procedure 597 ClI O

2. 57 390.woloawezrimedi ate BA, BB, BC\ and Exanmple N N 39PHTH983@728 400. 2
Internediate BA, BB, BC 0 O and Exanple 39,48 N NH 599 2.56 422.0

Internediate '1-~0 —BC It 1 I anmpte v 11 1/ F 39,48 NN H
F 600 2.74 414.1 |nSE§§§§?§ e——314—6—6 %ﬁ?m'o, BC—and—Example \ | | | /
39, 48 NN H 601 21 43 398. | nt er pedi at e
speele
- |
N7 NN
@H
554 O
Soeele
N" NN t
@H
555 0
N T T
H NS
N” N7 N
@H
556 0 0o
spee!
NS
N~ NN
@H
RGN i
L)
H
SN NN
@H
558 @\ 0
peeVe
SNT NN
@H
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BA, BB, BC \ / and Exanple

Exanpl e Structure LCMS RT [ MtH] Representative (mn) Procedure
422.1 I ntwormsgeatZz 0 F BA, BB, BC and Exanple

603 |
39,48 NN H [/ |

F F OH and Exanpl e

NNbH F 219 W 03/027112 PCT/ US02/ 30176

602 | 2
\ N1 N/ P&I/us82/b17Ct ~F
2.45 408.2 Internediate 0 O F BA, BB, BC 1 11 and Exanple NI |
CA—F 60 F 6202396 3 tmternmediate BA, BB, BC |
Wf“m@?%z N-N—H :Sj‘ﬁlf\, F0—2-145440.3 | nternediate
559 (¢
O XTI
= SNTSNT N
@H
560 o
/\N 7
P L
N N N
@H
561 @\ 0
),
o SNTONT N
@H
562 0
L
SNTONT N
@H
“ L i
NT T
H NS
N N N
@H
564 )OJ\ 0
R beawe
H
SN II:II
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OH AN BA, BB, BC F and Exanple F 39,42 N'C 6 H 606 1.96 383.3
Intermediate NH O BA, BB, BC and Exanple |j N\ I | 39,43 N N H 220 WO
03/ 027112wB@3/018302/ 30176 Exanple Structure LCMS RT [ M+H| pPReprsezanrat i ve
(mn) Procedure 607 2.20 484.3 Internediate BA, BB, BC OO O and Exanple
NN j,,&ﬁxcﬁh@”“ 2 19 471[L. 3 Internediate NH
| I 1 II

NF ~ 3943 ¢ NO FrE-SH=N
0 BA BB BC and E‘.%“&Sg’lé .

AN} e

o, '-1-@ TN~ 1IN 1

566

567

568

569

570
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609 0 2.33 419.4 Internediate BA, BB, BC F F OH and Exanmple 39, 43 NHO
N~ \ ~NN H / 610 0 1.86 454.3 Internediate F BA BB, BC N OH and
Exanpl e WO0)0382H189,43 N O\~ 1 N NI H 221 WO 03/027112CPURILB02¢ 30176
Exanpl e Structure LCVS RT [I\/H—I] Represent atlve (m n) Procedure 611 1.22

483. 2 Internedi ate BC anuEx ch 39,43 NO NNJO HO
2.11 411.4 |nter nedi ?{%@%3 BA

BB |\| u o. e

572

573

574

575

576
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39,43 N~ NN H / | 613 1.55 426.0 Internediate (N) BA BB, BC and
Exanple N O 39,43 NN H 614 0 1.98 413.0 Internmediate C BA, BB, BC N O
and Exanpwe 03897148 N NJ H 222 WO 03/027112 PCT/ US02/ 3017 @CTHsanpiies
Structure LCVS RT [ MtH]| Represent ative (m n) Procedure 615 0 1.88 370.3
Internediate V OH BA_BB "\,url—dll pte—tv 1T 11/ 39,42 NN 6 H 616
0 1.73 356.3 Interng ;Xﬁremle.,A, éﬁu% xafpte—NN 39,42 H 617 \ 2.53
488.3 Intermediate |/ RO BA,

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
5 starting material and the representative procedure described. These results are

summarized in Table 2A.
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F OH and Exanple N F 39,43 CNJI ONN H / 618 F 0 2.30 427.3

Intermediate F BA, BB, BC F OH and Exanple ONH O 39,43/ NNG6 H619 N

1. 68 405.wolmwvermedi ate | / BA, BB, BC and Exanple N, IPCIr/uso?/3@% 55 N NH

223 WD 03/027112 PCT/ US02/ 30176 Exanple Structure LCVS RT [ MtH|

Representative (mn) Procedure 62239%%53 25 449.2 Internediate BA, BB, BC
2.

O and Exarrpl e N 39,55 1l ~ 00 418.5 Internediate BA, BB,
BC anpd—Exappte—O0-39 55 -
" Exampl¢ '~ “Structure LCMS RT [M+H] [Representative
(min) Procedure
582 |\ 2.39 372.3 |Intermediate
o o BA, BB, BC

and Example

NZ ) /@ 39, 48
XN N
H

583 O -OH 2.05 401.2 |Intermediate
T BA, BB, BC
NH O and Example

NZ 39, 46, 45
[
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 o0 2.25 358.4 |Intermediate
BA, BB, BC

jeale Y
NN | 39, 48
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NI I~ NNH /I 622 C 2.19 438.3 Internediate BA, BB, BC O and Exanpl e
N39,551 I I, NN H UWilizing the above descri bed procedures for

i nt er mediwoes/ozmd2 exanpl es al one or in conbination, a variremyuset/3Hos nul a ||
conpounds can be prepared usi ng t he appr opr| ate 5 starting material and

the re atTve proc escribed.—Th 0 S B meELZed in
Tabl e %Hl? 4\ WO 03/ 027%%/ US02/ 30176 Eq‘ﬁ/{)ﬁcg@gB gxﬂlfggl e@%ﬁ%ﬁédﬁﬁlgé
Repr esentative P.Locef*"m 623 0 tnterpadi-atBe &J\L G ore—40, N N
N ' C Exafpl e 40, H 49, 47 624 0 Intler meddt e BAi12 Ethtemeﬁlakl and
HO N N ' C 40, 00 625 0 Internediate BA, BB, BC
and Example
m I >
588 | 1.89 415.3 |Intermediate
N BA, BB, BC
I and Example
0O O 39, 48
LD
NN
<)
589 2.57 398.3 |Intermediate
Y BA, BB, BC
O O and Example
39, 48
L O
NN
O
590 O/H 1.92 457.2 |Intermediate
LN BA, BB, BC
\L and Example
o o 39, 48
N/
SJeue
N° °N
<)
591 FF 2.41 408.4 |Intermediate
\[ BA, BB, BC
O O and Example
39, 48
L O
NN
<)
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NBA 1, BB 1, BCO and N N N Exanple 40,
BA1, BBI, N BClL and HrN N Exanple 40, NN, H43 and y \ Internedi ate
AK 627 OwDnBeeTezli ate BAl, BB1, N ~ | ~BCl and H ~N / NPRT@SEXanp e 40,

N NJ H 43 and Internediate AK 628 O Internmediate BAI, BB1L, N\ BCl and

0") I H 43 626 0 Internediate

i0O N
PCT/ U
| nt er

Exa
Fx am

502173 u% 5

edi-ate

E;<arrgl o WrEfire n

ure Repressg

It

n:@?l Vl% ’EI’ /(;E

!

W%%béés%ﬁtéﬁ%

7592

2.52

386.1

Intermediate
BA, BB, BC
and Example
39, 48

593

2.46

402.2

Intermediate
BA, BB, BC
and Example
39, 48

594

2.12

441.1

Intermediate
BA, BB, BC
and Example
39, 48

595

1.79

371.9

Intermediate
BA, BB, BC
and Example
39, 49, 47

596

2.36

398.3

Intermediate
BA, BB, BC
and Example
39
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N BA1, 13131, \ BCl and NN'0O40, O H 31, 33 630 O Internedi ate BAl,
BB1, O N BClL and N N Exanple 40, 0 H 31, 33 631 0 Internediate N BA1,
13131, NWwooB@i7iand N N 'O 40, O H 31, 32, 33, 47 632 Orcatssamadirat e BA1L,
BB I, INN\V I BClL and N N -0 40, 0H31323347 633 O Internediate N

o

BAl, 1313% Ct—atrd—N- Fe—40; H-33 P I N L g S Edj ate N
BAl. [ 5¥&ble NT717 Béi S@EéJN N Exarrpl e ‘Z@ﬁ%ﬁ H T?@z gegj Wfé]zza WO
03/ 027112 PCTJ 1US02/ 30176 Exanple—Stuct e RiHesedt atjve - 2ot

597 cl o 2.57 390.4 Intermedlate

N7 BA, BB, BC
| | and Example
X
N~ °N 39

and Example

O 39, 48

2.56 422.0 |Intermediate
BA, BB, BC
E and Example

O 39, 48
N

598 3.28 400.2 |Intermediate
\( BA, BB, BC

O

N e

™

599 )\
o)

2.74 414.1 |Intermediate

600 )\
0 BA, BB, BC
and Example

F

0
N @/ 39, 48
XOSNTN

: |

601 Cl O F 2.43 398.4 |Intermediate

/ BA, BB, BC
N | and Example
N
N” °N 39
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Pr ocedur e

635 0 Internedi ate
636 0 Internedi ate BA1, BB 1,
| nt er nredi wDa®3/0X11537 0 | nternedi ate

BAl, BB 1, N BCl and N H Exanpl e 40,
O N BCL and J N N Exanple 40,
BA 1, BB 1,

31, 33
H 17, 25 and
O N BC pamdishe/pd1Exanpl e

40, H 17, 25 and Internediate AJ 638 O Internediate BAl, BBl1, aOy BCl
and N—N-Exampie—40; 6639 0—tnten [ 2 BC |
and d FERPIR Exanpl e 40L§? ﬁuEFS 640 0 Interr('rlgl§|)af7x BQW?H%Bﬁe?;rgzﬁaﬁvé
602 )\ 2.57 422.1 |Intermediate
o o F BA, BB, BC
and Example
N~ 7] 39, 48
NN
f H
F
603 L 245 408.2 |Intermediate
o 0 F BA, BB, BC
and Example
N ] 39, 48
NSNTN
o
F
604 F O 2.02 396.3 |Intermediate
A BA, BB, BC
F OH and Example
39,42
605 F O 2.15 410.3 |Intermediate
N BA, BB, BC
OH and Example
39,42
606 A\ 1.96 383.3 |Intermediate
NH O BA, BB, BC
and Example
N7 7 @ 39, 43
NN
@ H
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BC1 and O N/

N H Exanpl e 40,

48 227 WO 03/027112 PCT/ US02/ 30176 Exanple

Stucture Representative Procedure 641 O Internediate O BAlL, BB I, C N BCl
and (O NNoHsarpmhiz 40, 6 H 48 642 0 Internediate BAl, BBPCT/US0#3BEGL and
asy N'N Exanple 40, 11 0, H 44,21 643 0 Internmediate BAl, BB 1, NI \
BC1 ang—S—N-NExanpte—4{ 6 Ha4644 07t Fate B L DY\
BC1 ap&uReN Exanpl e 408 44 645 011 é%r;fngé R atle™MEhT %e?ﬁénﬁ%“{\’ BO and
| NCN-N__O 4D 6 H 43 646 0 |nterpedi-ate —on ccure
607 ’ ™ 2.20 484.3 |Imtermediate
o 0 BA, BB, BC
o} and Example
N F>81\ 39,43
OH
[ ] F %
N° O
N/
e
NSNTON
@ H
608 2.19 411.3 |Intermediate
Q o BA, BB, BC
NH and Example
N* | | /@ 39, 43
NSNTN
@ H
609 O 2.33 419.4 |Intermediate
kaH BA, BB, BC
F and Example
@ 39, 43
NH O
v
L
X">N"ON
@ H
610 o O 1.86 454.3 |Intermediate
N F% BA, BB, BC
OH
N F and Example
[ j 39, 43
N~ O
L
NN
@ H
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BA1,

BB1,

\ / BCl and N N "O 40,

PCT/ US02/ 30176 Exanple Stucture Representative Procedure
| nt er rediwo®3/oBAlz 13131, N/ | \
I nternmedi ate BA, BB, BC and Exanple

O H 49,47 228 WD 03/027112

647 0O

BC1 and N N Exanpl e 4@CT/tS0t3136 648 0O
39, 17, 25, 26 0 0 14- NNH 6 649

HO O WW—W %7 3T 3R] 3
of 6400 fef nedi at e oty | é}M.gtRT [MFH] °[Repkesentative
(min) Procedure
611 ~NT 1.22 483.2 |Intermediate
BA, BB, BC
and Example
[N 39, 43
N~ O
N/
S8we
N N
@ H
612 2.11 411.4 |Intermediate
O BA, BB, BC
N" O and Example
N7 \ l /© 39, 43
NN
@ H
613 l 1.55 426.0 |Intermediate
N BA, BB, BC
[ j and Example
N~ O 39, 43
N/
O
N N
O
614 0o 1.98 413.0 |Intermediate
[ j BA, BB, BC
N~ O and Example
39, 43
O
NOSNTON
@ H
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ON No

13131,

\
.

/[ BC2 and N Exarrpl e 40,

N BCl
BCl a

BCland N N N Exanpl e 40,
BClL and GN N N 'O 40,
Exanpl e SvoasuoeBA1Repr esentative Procedure
H 31, 32

H H 43

/1

651 0 Internedi ate
01 H 43 229 WO 03/027112 PCT/ US02/ 30176
652 0 | nt er mediraeraSoBA76 BB2,
14, HO\ O 653 0 Internedi ate

e

N
i iz}

¢

NN |:xanp|
D 40,

g

6 H 43706
Cr 6 655

3 ?ﬁi\ﬁ%dl

X [gﬂqﬂAJ

ééﬁtja .
%&ﬂm@ tive

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
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BA1,

\

BAl, BB1,



\
and

40,

BC1 and N N ' C 40,

Representative Procedure

Exanp
and ~
N mi

BAl, BB1,

BAl, 13131,

0 H 49550,51 656 0 Internedi ate BAl, BBI1,
~SNN'O6 H44 657 0 Internedi ate

N N Exanpwe 0402711H 5H 43 230 WO 03/ 027112 PCT/ US02/ 30176 PCEASDBETEt uct ur e
658 0 | nt er nedi ate

| Emarﬁpleo

Examl e

JHLI-U

40,
40,

659 6—"1nter

E

H N J%ﬂ‘lr‘?eao 0 Interrlrllé

H-44

R
i at.e
min)

B

l A>A£WH%1

Procedure

620

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.

224

N/ BC1l
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BCland N N
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661 O Internmediate BAl, BB1, N\ I I | / BA and N N Exanple 40, V O\ H
49,47 1~ 662 0 Internediate BAlL, BBI, _O1l I / BClL and S N N Exanpl e
40, 11 GWOoBtozA121 663 Internediate 0O O BA, BB, BC andPErarspt/a170 39, 31
Nl I NN H /1 231 WO 03/027112 PCT/ US02/ 30176 Exanple Stucture
Representative Procedure 664 0 Infgglgrggi ate BAl, BB I, N, I BClL and NN N
Exanple 40, H H 43 665 Internediate , BB, BC and Exanple 0 0 39, 17,

25, 26 Example Stucture Representative
Procedure
Intermediate
BAl, BBI,
BC1 and
Example 40,
49, 47

623

Intermediate
BAl, BB,
BCl1 and
Example 40,
31,32

624

Intermediate
BAl, BB,
BCl1 and
Example 40,
43

625

Intermediate
BAl, BBI,
BC1 and
Example 40,
43 and
Intermediate
AK
Intermediate
BA1, BBI,
|IBC1 and
Example 40,
43 and
Intermediate
AK

626

627

Intermediate
BAl, BBI,
BCl1 and
Example 40,
17,25 and
Intermediate
Al

628
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N
' C 40,

I~ NN H [/ |
0\ H44,21

666 0 I nternedi ate
I/ 667 O Internedi ate

BAL,

BAl, 13131,

o( 1,
BB I, I,

BCl and S N N
BCl1 and N N

Exanpl e 480 0302H1219, 50, 51 668 0 Internedi ate BAlL, BB | PCTNSO2/301F6 BC1 and

N N N Exanpl e 40,

\ -~

NH43 12..

0 669 0 In

termediate BAl1, BB I, | C

BC and N N N

e

©

Stucture Repr e)s@ ra

+U

I'I I'I 4
e Procedure

gg%é 037027112

| nt er nedi

T—"ﬁ%&{éﬁim Exanpl e
at Brochil; ! Al BB, BC

629

Intermediate
BAl, BBI1,
BCl1 and
Example 40,
31,33

630

Intermediate
BAl, BBI,
BC1 and
Example 40,
31,33

631

Intermediate
BAl, BB,
BC1 and
Example 40,
31, 32, 33,47

632

Intermediate
BAl, BBI,
BC1 and
Example 40,
31,32, 33,47

633

Intermediate
BAIl, BBI,
BCI and
Example 40,
31,32, 33,47

634

Intermediate
BALl, BB,
BCI and
Example 40,
31,32, 33,47
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and Example \ I I 1 j 39,3 NN 6 H671 O Internediate BA 1, BB 1, \ /
BA and N H Exanple 40, 55 672 0 Internediate BA'1l, BB1, O\ / BCl and
S N N Exawplos/oz012 / O H 44,21 673 0 Internedi ate BAl, BBCI/usoB&li7and N |
N N Exanple 40, ~~NH 43, 12 11 0 674 0 Internediate BAl, BB 1, \ BCl

and N N Exanple-40 70131065 0 _Internedrat I, / BClL and N
N'O40, O\ |[FseRlglsy 233 | Stucture ?eﬁ%éemaﬁe
rocedure

635 o) Intermediate
N BAlL, BBI,
| | BC1 and

Z NN Example 40,
@ H 31,33
636 O Intermediate
NN ‘ BA1, BBI,
A\/O | | BCl1 and
Z NN Example 40,
H 17,25 and
Intermediate
Al
637 O Intermediate
N BAI, BB,
o | BC1 and
g Z>SNTON Example 40,
H 17,25 and
Intermediate
Al
638 O Intermediate
NN BAI, BB1,
| I BC1 and
0" NN Example 40,
@ H |48
639 0O Intermediate
BA1, BBl
= X 9 5
L) e
N0 NN Example 40,
@ H )

640 O Intermediate
N BAI, BB,
| | BC1 and

0" NN Example 40,
i H 48
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WO 03/027112 PCT/ US02/ 30176 Exanple Stucture Representative Procedure 676
Internmediate N BA, BB, BC and Exanple O 039, 17, 25, 26 NI NN H /I
677 0 Intwomagzatz N1 \ BA BB, BC \ | / and Exanpl e NPNTAS0HZ01a60d H
Internediate / AL \ 678 O Internediate (Ct JO BAl, BBl, 1 BCl and N N

'0 40, 3 H H-1—679—ptntermediate —BAT BB — N5 1= md N N Exanpl e
40, g N H 43| BSTRIE D 680 0 | nt T HEH At 0 BAL 331113‘3Ilr prae
rocedure
641 0 Intermediate

BA1, BBI
\ 2 2
. N | @ BC1 and
SN0 NN Example 40,

l/ fH 48

642 o) Intermediate

BAl, BB1
\ 2 M
ol | @ BC1 and
S 7 N™ °N Example 40,

o) i H 44,21

643 O Intermediate
BA1, BB1
= A > ’
Y | @ BC1 and
X S ZSNTON Example 40,
H 44
644 0O Intermediate

BA1, BB1
\ 2 2
N | /@ BC1 and
SN NN Example 40,
i H 44
645 0o Intermediate

BAl, BB1
\ 2 2
N | @ BC1 and
Z>SNN Example 40,

43

Intermediate
BAI, BBI,
BC1 and
Example 40,
49, 47

646
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~I I 1~ ONN Exanple 40, i H48 I\ 681 O Internediate BA 1, BB 1, NN --
111, BCLand NN"'O 40, OMH 49, 50, 51 234 WO 03/027112 PCT/ US02/ 30176
Exanpl e SvoasueBA1Representative Procedure 682 | | nternmediPaTfaSID3BO BA,

BB, BC and Exanple (N) 39, 43 12NONN 6 H683 0 Internmediate N\ BA,

BB, BC and Ex e TiNN—39; Ftermedi g 084 Cl 0
Intermediate |BACTRB] N/ BCl gﬁlgwﬂé NN Exanpl e ﬁ‘r(fcree]:irh; Hl685 NH2 0

| nt er nedi at e a7 Intermediate
NN BAl, BBI,
I | BC1 and

\K\N Z NN Example 40,

o @H 0

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

N BAL, BB,
C\ | | BCI and
A N Y

Example 40,

H iH 43

651 O Intermediate

N BAI, BBI,
| | BC1 and
ZS NN

Example 40,
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N),,, BA, BB, BC ~,( \ a and Exanple 39, 3, 24 NN 6 H 686 0
Intennediate N BAl, BB1, BCl and O N N Exanple 40, O\ H 17 687 O

I nt er nediwDa®3/08A12 BB1, N 1 / BClL and N N Exanpl e 40, OPCTHS493076¢ 235 WO
03/ 027112 PCT/ US02/ 30176 Exarrpl e Stucture Represent ative Procedure 688 0
I nternedi ate [BA2 —t |u N-N"Exanmpig, H 31,32,33 O ~
689 0 Internedi aglp N BAl BBI % | BCl anc %t@ ample 40, OHG6

H 22 690 O | ntlernediat
652

ocedure
Intermedlate
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, BB1,
BC1 and
Example 40,
49, 50, 51

655

Intermediate
BAl, BBI,
BCl1 and
Example 40,
44

656

Intermediate
BAl, BB1,
BC1 and
Example 40,
43

657
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\ N/ BClL and ~ NN N Exanple 40, 3 H H 691 O Internmediate BA2, BB2, \ (
/ BC2 and N N Exanple 41, _ H55 692 0 Internediate BAl, BB1, 0 1 BCl
and 11 SwHNosloExarpl e 40, ~O H 44,21 693 0 Internmedi ate pPBAASOBBIING N O C
BC1L and N N Exanple 40, H 17,25,26 236 WD 03/027112 PCT/ US02/ 30176

Exanpl e Stuct yre—Representative Pgpocedure 69401 p BAl, BBI1,
BC1 and N Exanﬁ? °l 0\ H 17, 5@?5%% I/ 695 0 %ﬁ%g%ﬁgﬁéte N~ \ BAL,
BB1, | | | BCl_and H2N\ N N/ Exanple 40, TOCeaUre

658 0] Intermediate
BAl, BBI,
BC1 and
Example 40,

49, 50, 51

659 O Intermediate
N BAI, BBI,
| | BC1 and

(\N Z NN Example 40,

NS [ij H 43

Intermediate

O
N7 BAIl, BBI,
/i\ || BC1 and
s XN Example 40,
o [

Intermediate
BAl, BB1,
BC1 and
Example 40,
49, 47

660

661

662 O Intermediate

N BA1, BBI1,
o) | BC1 and
N~ °N Example 40,

44,21

Intermediate
BA, BB, BC
and Example
39, 31

663
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O\ H17,18 1/ 696 0O Internmediate BAl, BB1, N/ I | BCl and HZN N N
Exanple 40, 3, / | H24 697 HOO Internediate BA BB, BC N/ I I I \ and
Exanpl e NWHR0392711%7,25 H/ | 698 N Internediate / BA, BBpPCBTSozsd7&xanpl e
0 039, 17, 25, 26 NNH /I 699 0 Internediate BA2, BB2, BC2 and N N

Exanpl e 41, HKHSE5—SSC237FWo63£027112PCTUS0230Q170 l e Stucture
Repr esent ati ve Esagwldilre 700 0 158 Hedi ate O N gé’@ nta%g , N\ / BCl
and rocedure

664 o) Intermediate

N BAl, BBI,
| | BC1 and
7 N” °N Example 40,

ORI

665 Intermediate
BA, BB, BC
and Example

39,17, 25,26

666 O Intermediate

NP BAI, BBI1,
9 I | - BC1 and
S N Example 40,

il
N
/_&') i H 44,21

Intermediate
BAl, BB1,
BCl1 and
Example 40,
49, 50, 51

667

668 O Intermediate
N BAI, BB,

| BC1 and
(\N Z NN Example 40,

\‘:S?/N\) H 43,12
0

669 O Intermediate

N BAl, BBI,
P | BC1 and
N™ °N Example 40, 3
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16 N N Exanple 40, OH 49,50 701 O Internediate

N 39 54, and
13131,

BC1 and N N Exanpl e 40,

( / BC2 and N
AN N Exanpl e 41
Stucture Repregs

| nt ernedi at e

NH O AK 702 O Internedi ate
BEOa@2™NIN N Exanple 40, 3 H Hb 703 0 Internedi 2Cca/tBA/301BB |,
O H 49,50,51 704 0 Internedi ate N BAZ,

BA, BB, BC and Exanple N

Cl

N\

BAL,
13132, \

E %?51% 238 V\os%lggg

cnnfafl\ Z06

Ot mtermedi
7112 PCT/
AT |

Nt or

US
A
Tt CT 1

ive

B2, N BC2 and
Exanpl e

LAV A

670

e
A4 TCUT

Intermediate
BA, BB, BC
and Example
39,3

671

Intermediate
BAl, BB1,
BC1 and
Example 40,
55

672

Intermediate
BAl, BB,
BCl1 and
Example 40,
44, 21

673

Intermediate
BAl, BBI,
BCl1 and
Example 40,
43,12

674

Intermediate
BAl, BBI1,
BCl1 and
Example 40,
31

675

Intermediate
BAl, BBI,
BC1 and
Example 40,
49, 50, 51
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BAL, BBI, NO\ I I I, BCL and N N Exanpl e 40, H 17, 25, 26 |~ 707 O
Intermediate BA 1, BB1, NOI |I | BClL and N N Exanple 40, O\ H 44 708
0 | nt er redoaB®271BA1, 13131, N/ \' 1 BClL and ~N N N ' O 40PCTNjSp3/3017¢1 43, 47
O\l 709 N~ Internediate BA, BB, BC and Exanple O O 39, 17, 25, 26 N |
I~ NN H /I OO intermedirate A 1318tV IR -amd ~ON N 'O
40, i H 48 I\ ESame | er nedi at es%‘? 13132, N ro(fé%fm%

676 AN Intermediate
@\l BA, BB, BC

and Example
39,17, 25,26

677 O Intermediate

7 | BA, BB, BC
|- /O and Example
NN 39, 54 and

Intermediate
AL

@ H
O Intermediate
cl N BA1l, BBI,
| | BC1 and
NN Example 40, 3
O Intermediate

N BA1l, BBI,
| | BC1 and
N N™ °N Example 40,
o[
/L%/NJ H 43, 12
O

680 0 Intermediate
BAl, BBI,
BC1 and
Example 40,
48

678

679

681 Intermediate
BAl1, BB,
BC1 and
Example 40,

49, 50, 51
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N N Exanpl e 41,

H 31

Stucture Representative Procedure

Exanpl e N N 3954 and

NZL AR

/

N BA1,
N \ BA, BBPCBT@S0Z/3Enel
| NHO AK 714 O Internedi ate

N1 / BC2 and
/ \ BCl and N
and NN N N Exad

| N |
r@r N—IN

mle 4

| ] 4-4
Exanpre 471;

e 40, 3 H

H-34
Vil

75101t
6 0 I nterng

R

T ™~

" 682

Intermediate
BA, BB, BC
and Example
39,43, 12

683

Intermediate
BA, BB, BC
and Example
39, 54 and
Intermediate
Al

684

Intermediate
BAl, BB1,
BC1 and
Example 40, 3

685

Intermediate
BA, BB, BC
and Example
39,3,24

686

Intermediate
BAl, BBI,
BCl1 and
Example 40,
17

687

Intermediate
BAl, BBI,
BCI1 and
Example 40,
49, 47
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O\ 239 WO 03/027112 PCT/US02/ 30176 Exanple
712 O Internedi ate
and N N Bxemplog714D, 3 H H 713 O Internedi ate
| nt er medi at e

BB1, | BC

BA2, BB2,

Al, BBl, CNN
BB1, 0 / BC



I / \ H17,25,26 717 O Internmediate N, BAl, BBI,
Exanpl e 40, H 48
Repr esentwDiod@2Runcedur e
Exanmpl e 40, OH 49, 50, 51 719 O Internedi ate

oLl o

718 O I nternedi ate

BA2, BB2,

BCl1 and

Exampl e 41, 3
41, H 34 721
O I nternedi at €

R

2

nmedi at e BAT,

BAZ,—BB3
\ BCl and RP

ReprEitiatg
Proce u%m

el 40,

6388

720011t eré%éigﬁlete
0

Intermediate
BA2, BB2,
BC2 and
Example 40,
31, 32,33

689

Intermediate
BAl, BB1,
BCl1 and
Example 40,
22

690

Intermediate
BAl, BB1,
BCl and
Example 40, 3

691

Intermediate
BA2, BB2,
BC2 and
Example 41,
55

692

Intermediate
BAl, BB1,
BC1 and
Example 40,
44,21

693

Intermediate
BAl, BBI1,
BCl1 and
Example 40,
17,25, 26
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"1-0 N N
[ 240 WD 03/027112 PCT/ US02/ 30176 Exanple Stucture
BA 1, BB 1, rpcB@Samsbice CcO
\ BC2 and N N

N N Exanpl e
H 55 722



BA1, BB 1, HO\ ,

Internediate BAl, BB I, N |,

BC1L and S N N N Exanpl e 40,

O\ H 44,45 723 0
\ BC1 and N N N Exanple 40, 3 H6 H 241 WO

03/ 027112wB@3/018302/ 30176 Exanpl e Stucture Representati vePRrasensries 724 0

| nt er nedi at e

BAl, BB1, N/ BCl and N N N Exanpl e 40,

H 43,47 O 725 0

I nternedi ate [\ BA BB,
AKE 726 0 1 AUEamRled: ¢
17, 25. 26 727 |0l nterd

BAl B

ard tlﬁé%l%}

edi-at e BAIl .

FeN—39,—54
BC1 and N

& sen'taﬁfv@

I'OCC 111'

nediate NH O

40, \ H

694

13131
o

Intermediate
BA1l, BB1,
BCl1 and
Example 40,
17,25, 23

695

Intermediate
BAl, BBI,
BC1 and
Example 40,
17,18

696

Intermediate
BA1, BBI,
BC1 and

Example 40, 3,

24

697

Intermediate
BA, BB, BC
and Example
39, 17,25

698

Intermediate
BA, BB, BC
and Example
39,17, 25, 26

699

Intermediate
BA2, BB2,
BC2 and
Example 41,
55
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N BClL and Exanple 40, 3 NI/ NNH®6 H728 0 Internmediate N BA2, BB2,
BC2 and N N Exanple 41, H 34 I\ 'I 729 O Internediate N AN BA2, BB2,
BC2 and NvBampiie2 41, 3 242 WO 03/027112 PCT/ US02/ 30176 PETArspt/a01% uct ur e
Representative Procedure 730 O Internediate 1, ON-1 I\ BBA 1, Cl1 and N

N Exanpl e 40, —§—H-557H—730—tmterpediate —t—¢ ——C1 and N N N
"0 40, 3 1 H|EFIE t er modi ate SBATCER | F | fﬁg S(;jéadgr?d

700 O Intermediate
BA1, BBI,
BC] and

Example 40,
49, 50

Intermediate
BA, BB, BC.
and Example
39 54, and
Intermediate
AK

701

Intermediate
BA1, BB1,
BC1 and
Example 40, 3

702

Intermediate
BAl, BB1,
BCI and
Example 40,
49, 50, 51

703

Intermediate
BA2, BB2,
BC2 and
Example 41,
34

704

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

705

238



~~0O N N Exanple 40, F F H 48 733 0 Internediate N/ BAlL, BB 1, I \ | Bd
and N N N Exanple 40, 3 HH 734 HOO Internediate BA, BB, BC O and
Exanple 38003027132 N | I~ NN H /1 735 0 Internedi at ePCBAK02/BB1¢ \ | N
, V.1 BCL and N N N Exanple 40, 3 HH/I 243 WO 03/027112 PCT/ US02/ 30176
Exanpl e Stuct ure-Regresentative Pg uur e 736 F 0 i l ate BAl, 131
31, \ N, \ BcCl EXamdie | 1N N N ExarrﬁfLib &0, 3 HH/ g‘ %6 \)r?t er medi at e

BA1, 13131, rocecure

706 Intermediate
BAIl, BBI,
BC1 and
Example 40,
17, 25,26

Intermediate

N BA1, BB1,
o || BC1 and
~~ \H/\S \ N Example 40,
H
O

707

44

Intermediate
BAl, BBI,
BCl1 and
Example 40,
43,47

709 Ny Intermediate
Q : BA, BB, BC
Vs
o}

708

and Example
39,17, 25, 26

710 0o Intermediate

N7 BAl, BBI,
| @ BC1 and
NN N Example 40,
H

48

Intermediate
BA2, BB2,
BC2 and
Example 41,
31

711
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BC1 and HO N N Exanpl e 40,
Exanple 40, 3 HH/ |

BC1l' annd N N\

| nt er nedi at e
[ | 244 WD 03/

(
and Exanpwe oB/ot7142 39, 49, 50, 51,

yaagd

CT/ US02/ 301 78"

NN/ 25 H [ |

H O31, 32, 33 738 O Internediate 1
739 Internedi ate

aN

7N O BA, BB, BC

740 H NRCT/USA2/8rimedi at e
ON BA, BB, BC 0 and Exanmple N1 I | e 39,17,25,11 NNH / | 741 N

épie‘\iil

lieplge%enté’tfve

Procedure

712

o)

Intermediate
BA1l, BBI,
BC1 and
Example 40, 3

713

Intermediate
BA, BB, BC"
and Example
39 54 and
Intermediate
AK

714

Intermediate
BA2, BB2,
BC2 and
Example 41,
34

715

Intermediate
BAl, BBI,
BCl1 and
Example 40, 3

716

Intermediate
BAl, BB1,
BCl1 and
Example 40,
17, 25,26

717

Intermediate
BAl, BB1,
BC1 and
Example 40,
48

240
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Exanpl e Stucture Representative Procedure 742 O Internediate BA 1, BB 1,
14, BClL and N N Exanple 40, O6 H 42 743 0 Internediate N BAl, BB1, i ,
BC1L and NwNoBwammt e 40, H 42 744 0 Internedi ate BAl, BBPTI/USEZ3I01BCL and
\ ONN Exanple 40, H 42 745 O Internediate N\ BBA 1, BB Cl and 1, N N
"0 40, 6 H 42746 o fmternmedrateq BAL BB —HO /HBC] NN Exanpl e 40,
¥ @re cﬁ%% Ri R%S )
0

I )
6 H 17,25 747 P 1AM fedi ate N BAL |, HO BCl Al %‘ O Exanpl e 40,
D

H 49 50 51 ks Procedure
’ ’ ’ 718 Intermediate

BAIl, BBI,
BCland
Example 40,
49, 50, 51

Intermediate
BA2, BB2,
BC2 and
Example 41, 3

719

Intermediate
BA2, BB2,
BC2 and
Example 41,
34

720

Intermediate
BAl, BBI1,
BC1 and
Example 40,
55

721

Intermediate
BAl, BB,
BCI1 and
Example 40,
44, 45

722

Intermediate
BAl, BB1,
BCI1 and
Example 40, 3

723

241



245 WD 03/ 027112 PCT/ US02/ 30176 Exanple Stucture Representative Procedure

748 0O I nternedi ate

40,

BA1, 13131, HO |
51, 25 5&0.03/0871¢2 749 O | nternedi ate
s H 49, 50, 51, 25

C1
BAl, BB1,
~ 6 750 O Internedi ate

N, BAl, BB1,

BC1 and N N Exanpl e 40,

H 49, 50,

HO BCl a@cd/usod301@ Exanpl e

, BCl and N

H Exanpl e 40,
N H Exanpl e 44,
H Exanpl e 40,

e

E_a 55

$ Ib‘UI dLe \
ate \ I

ermediate—\ ! ]

751
752 0
7530

g&%” ciitatiys
RLCAULE, 4

13131,
31,

BCl1 and
BCl1 and N

724

mmp

Sadle

Intermediaté
BA1, BB1,
BC1 and
Example 40,
43,47

725
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100 ONI I N\ ¢ H H 291 W 03/027112 PCT/ US02/ 30176 Exanpl e
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Denonstration of the activity of the conpounds of this invention is
acconpl i shed throu fro, X ViV mvivo assays that are well
known in the art. Ir”Ekﬁh “rcceduﬂgﬂﬂﬁm}“'ﬂf“Vstar rats (270-3309Q)

t AP t Hor o

wer e fasted overni gh en ven either vehicle or |conmpound by oral
gavage. Two or three hours lfa e I QEEWeDs i ntraperitonea
dose of gl ucose (2g/lkg). Theg i g d LEi;B ycose using a

G uconeter (Bayer (Corporati|o awakay” I N JNst>prigr to the glucose

dose and 15, 30 and |60 ninutes aftermard The aflea unddr the glucose curve
was cal cul ated by the trapezoidal nmethod fo

1003

1004
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10 both the vehicle and treated aninmals, and the percent reduction in the
gl ucose AUC by the conpound cal cul ated. A typical positive effect of the
conpound wedniea1t n a 12-20% reduction in the AUC rel ati PeTIUs02/Ba7AUC of
the vehicle-treated group. Conpounds of present invention were found to

have a B god aquEE%Rﬁ? :oweri ng effect in this in vivo assay. The invention
may be er specific fornms without departing fromthe 15
spirit or essential characteristics thereof. The foregoi ng exanples are

i ncl uded by ration Accor.di t he sco

nvent | on | s DeRRrEion b S o coBRomaR ot S nilert Rk Rrigst o

03/ 0271#zo Izl»)ﬁ%/e?e%?o@nd%%b@ss af dre Gl ERWnIif thelar® conpound of the
formula | 5 R4 6 R7 ~N N (I') wherein RL is selected from al kyl

of 1-8 carbon atoms, al kenyl of 2 8 carbon atons, al kynyl of 2-8 carbon

at ons, mﬁté&a fedfide:! s selected fromaryl of 6-10 carbon atons,
heteroaryl of 9 carbon atons and 1-4 heteroatons sel ected from N,

S(=0) 0_ 2 and 0 cycl oal kyl of 3-8 carbon atonms, cycloal kenyl of 4-8 carbon

at ons, we 8#%&?4}?6&@%%% leaBdd O?Veﬁugﬁtre{?iﬁ'}he@ég’é?elﬁﬁg véhiéle or

het er oat ons 2 and O nber ed
het er ocyahpainkdryydralogavdg® Twp bothred looves kb, meZaﬂaevteeer gm:mmmmpanibechlf rom N,

S(=0 0 . Wh i j d t | kyl d id t | k |
oy (ARG PSR LRl DRy EeG R IEL o RIAGEF Si0, GRBATSIE P
carbon @bﬂi@aﬁoﬁnﬁflﬁhé’wmt BN PAlsOPBorSRI 86 tedskoks ABkNandSI 530 End? 68 RfinGtes and/ or

wherein one or nore of the cargign atons in said heterocycloal kyl or
het er ocylé¢rward chlye angmyndrs thoglugesestrieovas(catyplaied bothopperrida ynasieod for

substit f i t dr oxy,

hal g%en%tﬁq}l‘? Véhflcli gd grgarl &(&mm%tjrso ah@ thse egciegng?edget (:;HC%rt%egl AUb yk@%yl of

2- 6 car befp@indndalcdhtsy.nyl typical posmve 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.

The invention may be embodied in other specific forms without departing from the
15  spirit or essential characteristics thereof. The foregoing examples are included by way of
illustration only. Accordingly, the scope of the invention is limited only by the scope of

the appended claims.
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2-6 carbon atons, hal oal kyl of 1-6 carbon atons, al koxy of 1-6 carbon

at ons, hal oal koxy of 1-6 carbon atons, cycloal koxy of 3-6 carbon atons,
aryl of owo®3paribon at ons, heteroaryl of 2-9 carbon at ons Pamdst2/#017€94 WO
03/ 027112 PCT/ US02/ 30176 heteroatons selected fromN, S(=0)0.2 and O,
NRIIRLZ2, oA m@ OR11, C(=0) NHR11, NHC(=O R13, NHS(=0)2R13, S(=0) 0_2R13,
S(=0) 2NHR11, cycloal kyl of 3-6 carbon atons, cycl oal kenyl of 3-6 carbon
at ons, BSWNHat isrelaimeeded: het er ocycl oal kyl of 3-6 carbon atons and 1-2

het eroatons selected fromN, S(=0)0.2 and 0, and 5-7 nenbered

het er ocycl oal kenyl of -6.carpbaon atons and 1-2 heteroatons selected from
N, S(=0)0.2 ﬁi 1%POUW&ﬁ§&ﬁf?ﬂ§33 het er ocycl oal kyl and said

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

het eroaryl of 2-5 carbon atonms 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 ocycl oal kyl or hetgrocyclqglkenyl may be oxidized to C(=0); R13 is
sel ected from al kyl ofRR1-6 carfRon atons, al kenyl of 2-6 carbon atons,

al kynyl of 2-6 carbon atons, hploal kyl of 1-6 carbon atons, cycloal kyl of
3-6 carbon at ongf . ’ of R8-6 carbon atons; R11 and R12 are

i ndependent |y sel erl, al kyl of 1-6 carbon atons, al kenyl
of 2-6 carbon atong 6 carbon atons, hal oal kyl of 1-6 carbon
atons, cycl oal kyl prs, and cycl oal kenyl of 4-6 carbon
atoms; Ais sele

-8 carbon atons, al kenyl of 2-8 carbon
atoms, al kynyR 3NCar bon~fons, ~and hal oal kyl of 1-8 carbon atons; R9
is selected from hydroxy, al koky of 1-6 carbon atons, cycl oal koxy of 3- 6
carbon atonms, O A-R14, NRL1R12R'or RO is selected fromaryl of 6-10 carbon
atoms, heteroaryl of 2-9 carbon atoms and )4 heteroatonms selected fromN
S(=0)0.2 and 0, cylcoal kyl of 3-8 carbon atons, cycl oal kenyl of 5-8 carbon
atons, all of which may be substituted with 1-3 of R10, or RO is selected
from 5-7 mentiEa het er ocycl oal kyl of 3-6 carbon atoms and 1-2 heteroat ons
selected fromN, S(=0)0.2 and 0 and 5-7 nenbered

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

of 2-8 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,
cycloalkenyl of 4-8 carbon atoms, 5-7 membered heterocyclc;alkyl of 3-6 carbon
atoms and 1-2 heteroatoms selected from N, S(=0)y., and O, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)p.2 and O, wherein said heterocycloalkyl and said heterocycloalkenyl 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
294



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 heterocycl oal kyl and said 295 WO 03/027112
PCT/ US02/\801038271net er ocycl oakenyl may further be fused w PaTasSenyi17€r a 5-6
menbered heteroaryl of 2-5 carbon atons and 1-3 heteroatons selected from
N, S(=0)0.2 and [ n hesag o 1in said
het er ocycl oal kyl g? eﬁd}t é@%g%ﬁ%(glg ol ﬁ %(y@ﬁ 3&%@2?&%% C(rb%Ua érein
sai d heterocycl oaU(yD)mHRgalm{ﬁet@)Rﬂ yBIH&#@QR% PED)OR éuBG-t(]))ﬁNH@dlvm th 1-
3 of Rl; R14 is selected fromcy| coal kyl of_ 3-8 car bon at cycl oal kenyl
of 5-8 carbon at §hgoalkylzohdbpedraen miares gglonlanily et 410 gar 013:&1"‘15’6% g?oms and

1-2 heteroatons P%?ﬁg&dhg&%yoalﬁrg}% -6 @a'i]ISjonh atodi amd 1 -EHEEE80ms

het er ocycl oal keny n at and eteroatons selected from
N, S(=0)0.2 and Ogseladted ﬁ‘bmm; ShO)ayalhxbOsahxtﬁﬁtmbmﬂemdhhteﬂoc&cloﬁlk&iﬁ ofR2 is

sel ected from NRL 6, . S d OR17; sel.ec fro drogen
al kyl of 1-6 car bgr%la%rbi% SlogTcaHly |- 2oRelgogOs Wda%ﬁﬁ %ﬁ%mﬁ
carbon atoms, cyl Ga@dsykaiheRrd: Raraﬁ&maﬁmaﬁ het&xs;lcﬁﬁk&%nxhapﬁrﬂfeﬁ b@ar bon
atons, 5-7 rrerrbered het erocycloa Kyl 3-6 carbon atoris and 1-

het er oat ons sel ec fiesdd fwrithrphenylSf a@)@n@némwsdd;et@oayl ok earbdn atoms and 1-

het | oal k f 3 6 2 het I t d f
N 5(20)0. 2 ana 03 BeedOes St O Niedh: 8 SopBiPRigeri gRp S 1O

sel ected from ar thdi)é o@‘tﬂ@c@r@dhb@fbn@di PN%aid MeteesQaloXlkyDbr Be@rae lbﬂﬁeny’it ons
and 1-4 heteroatons selected fromN, S(=0)0.2 and 0, cylcoal kyl of 3-8

carbon atons, cychsaItesridizasito £80%ar bon at ons, 5-7 nember ed
heterocycl oal kyl of 3-6 carbon atons and 1-2 het er oat ons sel ected from N,

(50,0,7,and O a0 B BRIHBEEANTHILOCKEhPRLHETIB] oF § Rl oms

and 1-2 heteroatons selecte of which may be
substituted wth ak3nglfofR216, caﬂ»pnlalcﬁns saballet p€d-G cabomabteyls, ofcldalléyladr bon
atons, al kenyl of on at Qs of .2-6 carbon atons, all
of which may be séb%?%ﬂ% 38 ﬂ°¥01§alﬁs?ylﬁ£?oé%ﬁb% AAMEoxy of 1-6 carbon
atons, or

! 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)y., 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)y, 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
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296 WD 03/027112 PCT/US02/ 30176 R18 is A-R9; R16 is selected from al kyl of

1-8 carbon at ons,

at ons,

al kenyl of 2-8 carbon atons, al kynyl of 2-8 carbon

amoAasRI711Dr R16 is selected fromaryl of 6-10 car lpem/tshosE]6
of 2-9 carbon atons and 1-4 heteroatons selected fromN

het er oar yl
S(=0)0.2 and 0, cygl - on 1yl -
atons, 5-7 rrenber%‘%el%ﬁﬂ%e{rkgg lcrflg%%&%rg?e gl-@%&gg?hb@*ﬁgfgllné e%ﬁ %{ﬂ%ée@
het er oat oms sel ech&6robfydrof\N2-5 &iFéd) @tomaand 0.-3 diretbréetomsesiveteddfrom N,
het er ocycl oal kenyl of 3-6_carbon atonms and 1-2 heteroatons sel ecte
N, S(=00_2 and 0SG{Pp-2 and whiasf/ofavheran oang 98 perg0f dheyrarRon atpnyt IRy

B

att ached,

to forma

ero

car bon

from
or R15

s and 1-4 het eroat ons

sel ected fromN, §id@Brodydoalky,oreriddheberdoyrbrtiengldninebe sdstititabivikh(l-of 3- 6

carbon atons and

1-2 heteroatons selected fromN, S(=0)0-2 and 0, 5-7

menber ed heterocyélO K kenyl of 3-6 carbon atoms and 1-2 heteroatons

sel ected fromN, S(=0)0.2 and 0, wherein said heterocycl oal kyl
het er ocycl oakenyl pivey detictcleforR@yldeamkel BE BB BABEY htofs

het er oar yl

het er ocycl oal kyl
whi ch may be subs

dydodlkemmperegl

of 2-5 carbon atons and 1-3 heteroatons selected from N,
S(=0 0_2 and 0, apatbon ataer &7 menkered heterosydpalkleof 3 phomplems 4nd Isdi d

BetiFloR i 88 SR oSt BE Fedollg st aRbap et

carbon atons, al kaégtocOflodkénytaf B@cagh@Boms and 18 keterphtoafs s2teBteddrdmon

at ons,

hal oal kyl

of 1-8 carbon at i.s sel ected from

and said

of
of 1-8

aryl

ons, A-R9, or . Rl17
of 6-10 carbon at BeSEPes andy Y obwhishanay-hesyhstitufed withand 01R45 het er oat ons
selected fromN, S(=0)0.2 and 0, cylcoal kyl of 3-8 carbon atons,

cycl oal kenyl pof
carbon atons an

Sdg%ae%eg%yngaqg%(gzq_zﬁlmﬁgﬁ het er ocycl oal kyl of 3

het er oat ons ected fromN, S(=00 2 and 0, an

menber ed het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons

sel ected from N,

of Rio;

297

B( :03) wlepted rfipro hydrdgens aligi ofhl-fresartive. atemsstlkenyd of An t
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), 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'%;

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)o2 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

296
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WO 03/027112 PCT/US02/30176 R3 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 wod30271¢y| coal kyl of 3-8 carbon atons, heterocyeCoaiskyboiod 3-6
carbon atons and 1-2 heteroatons selected fromN, S(OO0_ 2, and O,

cycl oal kenyl of 4-&.c%ggn atonms, and heterocycl oal kenyl of 3-6 carbon
atons and 1-2 hetgrolé ¢ selected fromN, S(OO0 2 and 0, all of which may
be substituted with 1-3 of RLO, or R3 is selected fromal kyl of 1-6 carbon

atoms, al kenyl of R2i§ sgadteDfiot0e8 of aldoamydn atehs,2lengBe BB catbofbiontk| oal Kyl
of 1-6 carbon atons, hydrogen, nitro, halogen, NRI9R20A-OR', A-NRL9R2o0 and
A-R20; R19 and Realksnd of Adeqrebnrpetioms, and| A8 & from hydrogen, 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 %{:} Ra, L dently
selected from ar yﬁmﬁg%@gﬁ%&car oa?\ﬁg?fgﬁmsl?,8 ca%p?ﬂt@rg?,?fet%ﬁ@rf%?%ﬁ%%ﬁ@fgt ons
and 1-4 het er oat oaenseanddtétetbroatontd, seB{c@d0from 2N,a88(6:00-» ayl @oestckoalkydfof 3- 8
carbon atons, cyclaal kenyl of 5-8 carbo , .b-7 menbered

het er ocycl oal kyl éfg §@rg°%aart%‘8ﬁ é‘(Y‘i%ﬂ%{(%Y ‘?_ft grg 108 aHGmS: %éerIBE‘PB?feﬁar om N,
S(O 0_2 and 0, 5- K.oRphgsfrRgihes 0a¥6h ARldseni |1 -PhetdofionfsdeRerdFtamy, and 1-2
het eroatons selected from N, S(O0 2 and 0, wherein said heterocycloal kyl

and sai d het er ocy8(dkenyd Oyayd Srmemberoe hétawspiclaitkenyl phdrhydarkun aoBs 6
menber ed het eroar

N 8200 2 and 0t FaiEPnedre T o s 0D BT AR o'

het erocycl oal kyl eibsherdrwiy cl3atidenyl may be oxidized to C(=0, all of
whi ch nmay be substituted with 1-3 of R10; R4 is selected from=0 =S, and

OR21; R21 is hydrogen, qr R21 is se|lected from al kyl of 1-8 carbon atons,
al kenyl of 2-8 caRg%ﬁ’daR%n%o,mblﬁ Koggtherowith the prrogem atoiy e WhiGh: sy #G|  of

3-8 carbon atons, Ot?éﬁg%cp ab kfgﬁ%gla hQbrotiy? éﬁ?’-? QAR CtBms 2hd 1B HE&E§Homs

het er ocycl oal kyl 6 carbon atons -2 heteroatons selected fromN,
S(=0)0.2 and 0, asaleded/frorehei(€0)-22881 W10B3-0 2TdnlirerTFtISORN GOk 3-

heterocycl oal keny|6 CglbeISI h‘g)rr?sae{n Olrl2 %tet%%satgnqg sejléc%e(f' ﬁgr%rﬁ,aé@@o_zs %Ing%,es%f rom

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)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'%;

R 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,
S(=0),.2 and O, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, S(=0),.2 and O, all of which may be
substituted with 1-3 of R";
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N, S(=0)0.2 and 0, all of which maybe substituted with 1-3 of Rl; R5 and R6
are independently selected from cycl oal kyl of 3-8 carbon atons,

cycl oal kewglo3ot7142 8 carbon atons, aryl of 6-10 carbon atomeT/tsnzi3died er oar yl
of 2-9 carbon atons and 1-4 heteroatons, all of which may be substituted

with 1-3 of ? s&%ot%?g ﬁgofaf)r £ ch%SH g)%fsnggt%m%grl %%beéjcirgg g%)gne mber ed

het er ocycl oa on a ons "an oafons se rom N,

S(=0)0. 2 and104 Béteroators se&merfﬁﬂn mw(omcama} I@n:yshlkgf 0338 daaddw%omgons and
1-2 heteroatons selected fro 2 and O rein said

het er ocycl oa R"Wocéfﬁlﬂa]gﬁﬁ of %@FW@@?&Q%&‘%W heF?ﬁ‘gﬂt‘?fW ﬁﬂ@(‘rte‘bgoﬂh@e%(%t h
phenyl or a 5 (?aﬂ{eﬂ @ff% cgé bo fat&a?oa(hﬁ %?oclﬁf A0S 9f316?barbon

het er oat ons &€ ecte rom wher el n one or nore of
t he carbon attoms aml salmbtdreatemmsylebmélﬂwﬂ N rS(ORteandc@g hlb af keigh magrebe be

oxi di zed to in jd het erocycl oal kyl or said heterocycl oal kenyl
may be subs%ﬁ%@%ﬁ 310fs OfOIRI0, A R23, A-NR2AR25, O(=0) R24, (=0) OR24,
C(=0) NR24R25, S(=0)2R26, A-C(=O R24, A-C(=0O) OR24; or A-C(=O) NR24R25, or R5

and R6 are i@@@@l&@é@ﬁ&n%ﬂd}fﬁ&f £4d JafBb‘i’Da'i’M% %ﬂ&ﬁgl&f@@gﬁ‘ﬂonﬁbﬂé bRy ﬂi tro,
hydr oxy, al kyl of 1-8 carbon atons, al keny carbon at ons, ynyl ,

of 2-8 car boh 226 sabontritnos hatvallrl af &- 6cearb@n atomsprdy deslgRiox i tnof halogem;ar bon
at ons, alo f~to8 o at 2ocycl oal koxy of 3-8 carbon atons,
A- R23, mﬁ%ﬁ%@%m@g@%m-qm9 Q R29, O A-NR24R25

( O)R24 C(=0 OR24, C(=0O) NR24R25, A-C(=O R24, A-C(=0) OR24, and

A- C(=0) NR24R25 R Sndsk?‘)em mznepmen@y salebt&( £OthyArogddR 2alksl sfl-6hgdnf r om
hydr ogen, al kyl of 1-8 at ong, hal oal of. 1-8 . carbon atons, and

cycl oal kyl of 3-8 2% %}t@ -6 grbon atogysy @EY@’&IO??M%W%?W%%&X} of 1-8

carbon atons, hal gghlgcpéybogfatgms %nggrﬁerb ratons, and cycl oal koxy of 3-8
carbon atons, or R23 is selecté rom cycl oal kyI of 3-8 carbon atons,

cycl oal kenyl of 4- 8, car 90 n atons, of 6-10 carbon atons, and
het eroaryl of 2-9RcapibR Z@Qm‘d@fﬂ@@ﬁﬂ & dect@Ciousayl 966780 cabongtems 1- 4

neteraLore sel okl Bo ool i B gpiN g on
het erocycl oal kyl o&n@66 cyasdiioyl oXt3081Barbon 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)y» and O, 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(O)y.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)¢., 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

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 membered heterocycloalkyl of 3-6 carbon atoms

and 1-2 heteroatoms selected from N, S(=0)., and O, and 5-7 membered
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and 1-2 heteroatons selected fromN, 0, S(=0)0.2, and 5-7 nenbered

het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, 0, S(=0p®3@27mherein said heterocycl oal kyl and sai d hetrerasyrboakenyl
may further be fused with phenyl or a 5-6 nenbered heteroaryl of 2-5

carbon atons and e nd/ or
wherei n one or m}geéég&i %ﬁl%%&?ﬁ%%%a%ago% ?%Jlgs g@d“ﬁeﬁ?ﬁ%ﬁgﬁ%og}l@% {i)ﬁonﬁ

het er ocycl oal kenyN, $&D)heamixd dlzethvhioh &5 Gk subdtiewted Wﬂhdl—ﬁofh@t erocycl oal kyl
or said heterocycl oal kenyl nay be substituted with 1-3 of R 0; with the

provi so for OR22 t 3 is.selected fro al koxy of
1- 8 carbon aﬁ%ﬁﬁ aIaFf‘aI“lég’i? 4\,?}’?1831 H?dbgﬁmaﬂﬁ‘flr%ﬁkﬁlnap‘%g aglgflnka‘g&rp

carbon atons i8R Nthy heetaedied oy om
hydr ogen, al ??’y?%an?% glo%f carﬁfll at ons, aFEgr(l)y ?%Mﬁ car bon %%%ms aI kynyl
of 2-6 car bosartadnoatems had beilheydroatoms,lalBofozelublomaafoemestlaﬁdd with133 0BR'°R24” and
R25 are mdegendently sel ected from cycl oal kyl of 3-6 carbon atons,

cycl oal kenyl®%of 3-6 carbon atons, aryl of 6-10 carbon atons, and
het eroaryl of 2-9 carbon atons and 1-4 heteroatons selected fromN,

S(=0)0. 2, ang’ Gad RF hreqhdémh@éhtwl&eedwﬁm wiefthevdd KetdroBydiallZL Of 306 R24

and R25 are independently selected from5-7 nenbered heterocycl oal kyl of

3-6 carbon atasban ateensiaml Red detssraberss §élleéf@t1eﬁ30m rEmSKEO)g, ang( @0}1’@1 é -7and 5-7
member ed het erl%%&%d%%ke%&% ogﬂ(fe 33f £3" bow, lltﬁ andNd2 }le?ﬁngh‘?ﬁgrﬁ

sel ected from erein sal erocycl oa sal d
het er ocycl oakemy, S(&Q)Jmﬁ@JWMeﬁmﬁﬂhMrbbyclqu)ahd eaud&efer(ﬁcynbahﬁm%d

L il ) Bkl iR
S(=0)0_2 an aid
het er ocycl Oaé}g%k aﬁ& e%reg%{é% Q@l)legt%@ﬂon{]ﬁ}’S@ §% MQW&WH&&% one or

PCT/ US02/ 301 oxl | zed wher el n d het erocycl oal kyl or said
het er ocycl oatnkengf thewprbive derbs in saitldutawdyieloalky] of hm’@cydloall@mylanw m5

conbi ne, toget, he .ni t.r og: tom ich .t to
form a b 7 netiferalb Heb Sulfiin SHEhP el b b HRlrE ook RES
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’ and R® are independently selected from hydrogen, halogen, nitrile, nitro,
hydroxy, alkyl of 1-8 carbon atoms, alkenyl of 2-8 carbon atbms, 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—R23,
A(OR®)R®, NRYR%, A-NRR%, A-QR%, Q-R®, Q-A-NR¥R%, C(=O)R%,
C(=0)OR%, C(=0)NR*R*, A-C(=0)R*, A-C(=0)OR**, and A-C(=0)NR**R*’;

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

*2 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

R* is selected from cycloalkyl of 3-8 carbon atoms, cycloalkenyl of 4-8

carbon atoms, aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon
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and 1-2 heteroatons selected fromN, S(=00_2, and 0, a 5-7 nenbered

het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, S(=0 OwD,03med1D, or a heteroaryl of 2-9 carbon atons amdTArS42/30176

het er oat ons, wherein said heterocycl oal kyl and said heterocycl oakenyl rmay

further be fused T - 1 6Y.9a 0 ;@ar bon
atons and 1-3 heta‘éﬂrr%g?ngrlg%ﬁté&é?@gﬁ@gﬁq@ﬂ?ﬁﬁﬁd@? Zyoghélydof)’ %alrléf g’rhmql\i\lherei n
one or nore of t heaycles ubstitatedrmith h-3s#fiRd’, et er ocycl oal kyl or

het er ocycl oal kenyl may be oxidized to C(=0), all of which may be
substituted wth 1,3 of Rip, R26 js selected fro | kyl. of 1-6 carbon
atons, al kenyl ofRz%-l%S‘ﬂﬁ"rtB‘gﬁ'og’c g-rjsr,nemgiaqgghv?er%cfyc{?{ag(ytaf%% YPEHEODS| oal kyl
of 1-6 carbon at opg, j- (%%Atbﬁ%?»sele&émm@ﬁ,,o,os%J@;)@z,l Sinc 8L EGhihefdOm

cycl oal kyl of 3-6 carbon atons, cycl oal kenyl of carbon atons, aryl of
6- 10 carbon at ondheteaonychelkenglarfy3-6 chrbRn Staray ol -2 dietsneatamd sdledted&oar oat ons

selected fromN, .S(=O , and 0, al f whi.c may, be, substitut.ed with 1-3
of R10, or R26 iﬁs(& é&@&z’f‘fy eFetL sﬂ%%ﬁ@%ﬂoﬂgle 7Y ﬁgﬁe’fgﬂmlﬁkﬁ‘é‘y car bon
atons and 1-2 hehgf aaiRiheSRLEr weth pHeam bk al5-6 &Eh&ed hetstéurhl 6f DESTDEr d
het er ocycl oal kenyl "of 3-6 carbon atonms and 1-2 heteroatons selected from

N, 0, S(=00 2, whathosiatomapel hdthetwestemsselrsied fam NabGNes end Oy erdakeny|
further be f M - t 2.
Carbon atoms and Tl B &8 pafol BN B o REeBL e |

wherein one or nmifeerédycidatkensl bamnyat bes dxidisal d thet@Ea)y clvdmkdiy| wid

het erocycl oal kenyl may be _oxidized to C(=Q, erejn said et erocycl oal kyl
or said het er ocydIsEPREAKHEY sHd @WWFIPG%‘EW%\M’%%{’% SHfute‘%"Hﬁ 13%)¥V\0
03/027112 PCT/ USQ2030176 R27 is selected from hydrogen, alkyl of 1-6
carbon atons, alkenyl of 2-6 carbon atons, alkynyl of 2-6 carbon atons,
hal oal kyl of 1-6 carbon atons, and A-Iz%i or R27.is selected from

3,
cycl oal kyl of 3- ewitlatheoprosisorfer ACQRT DR kthaywhet R3: & selestddofomtbodxyar yl  of

6-10 carbon at Orrsdlko%(r}lfd o? e{_%r 8%5) }1 gc]:)mg,_ %aﬁ)%fk%)%r) 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)s-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,
0, S(=0)o.2, and 5-7 membered heterocycloalkenyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)y,, 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
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atons and 1-4 heteroatons selected fromN, S(=0)0.2, and 0, all of which
maybe substituted with 1-3 of R10, or R27 is selected from5-7 nenbered

het er ocycwoaBkyiiinf 3-6 carbon atons and 1-2 heteroat ons PeglEso2/ad7é r om N,
0, S(=0)0.2, and 5-7 nenbered heterocycl oal kenyl of 3- 6 carbon atons and
1-2 heteroatoms S d from. ) 0

het er ocycl oal kyl &llﬁ%scgl he!t@ 8 c%hgﬁeé% Isal%d Vﬁk?%rrg% e fggedsa\}\cnlth
phenyl or a 5-6 rﬂmmedm:d:balﬂﬁgrmaybéstﬂjstlﬁﬁ&lwﬁhirltﬁoasfﬁff’mm and 1-3

het er oat ons selected fromN, S(=0)0.2 and 0, and/or wherein one or nore of

t he carbon atons i.thshet erocycl o het er oc cl oal.ken may be
oxidized to C(= O)f{ﬂvﬂ’i]g @2 11&F=yﬂ%f{t€9ro‘}é%%§amg§;gerbpo (awhl% ﬁley ard
het erocycl oal kenyéttaaﬁea *@@ oMb St 5 Huhegnel hleaer&yefod@ Qf 3B &aibdnSRbREt ed

from hydrogen, alky 1-6 carbon atons, al kenyl carbon atons,
al kynyl of 2-6 camidoh%hab@matotmals&lzdcteﬁl frah N, §(=6H. bcanda(f)ons’b' 7 merRdGed

A (20 NR2ARZS, eV TUSEIEES o1 Brosm 9ot B Ky hegtrogoms Aegbl T,

cycl oal kenyl of 3N6 g éeemorhr@t OT5or aarmbte@éarﬁ &P xar baBort A6Hs ﬂﬁiqwaryl of
2-9 carbon atons 1-4 het er oat ons sel ect ed fromN, S(=0)0.2, and 0, all

of which maybe shﬁi@@&t?m@ethﬁtqllh spick heterqrygloallyl me@ saxl deteseayeloakensin 5. 7

menber ed het erocy. %IJ%%A fu%e@ wor1g gﬁ t.QNBs. 68’39@&%%%&&?8@ ggntz _gel ected

fromN, 0, 0) menbere eterocy car bon

atoms and 1-2 het i@t 0ms aﬂdl e ledlerbatoms sblectdd fiBprN) S(fit))omﬁde) ané/ai d
het erocycl oal kyl and sai d heterocycl oakenyl may . far%i]g be fu%%d Wi th
phenyl or a 5-6 n¥REFENeENG&f dpoigr OF th carban atems i ik Goteioryclpetayiugh2/ 30176

carbon atons and ﬂeé’fo%&%‘lcﬁdﬁl&é% pqﬁf%ees&ﬁ&eﬁwa %f(aﬂp)& whthd nfhy B@d/ or

wherein one or nore o rbo atons in sa erocycl oal kyl
het er ocycl oal keny$ubmﬁt3atekiem&xlﬁlquét} to C(=0O, wherein said het erocycl oal kyl
or said heterocycl oal kenyl nmay be substituted with 1-3 of R 0; R30 is

sel ected from al kﬂk 19 gelé}cted f:r'grh% yl o%?%sdaﬂ?olnka orXs aﬁgen o6f f—grcgr%gn %{o%lrg,s’

alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, A(OR®)-RZ,
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)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 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., 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
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al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, A(OR22)-R23,
and A-R23, or R30 is selected fromcycl oal kyl of 3-6 carbon atons,

cycl oal kewglo3027132 6 carbon atons, aryl of 6-10 carbon at eag/Uusazsb176

het eroaryl of 2-9 car bon atons and 1 4 het er oat ons sel ected' from N,

S(=00_2, and O, éleé‘f’%i ﬁ%t eggc}' o’fqt@gm‘%ﬁ'}t%’gé)’ Alenl %Q’f 2% R30 i's

sel ected from 5- 3-6 carbon ato

het er oat ons sel e&hﬂﬂnfalt@m Nkl Sfiz‘—G)dartibn adords, hraloalkeiod rledl carbon atoms

het er ocycl oal kenyl of 3,6 carbon atons and 1-2 heteroatons selected from
N, 0, S(=00_2, v@l‘i‘é% Rn:88i d het erocycl oal kyl and sai d heterocycl oakenyl
may further be fused with phenyl or a 5-6 nenbered heteroaryl of 2-5

carbon atons and g% 3; BALSEAHABySEAIRA SB bR, atShis L feldalRidgl B 38nd/ or
wherein one or nore of the carbon atoms in said heterocycl oal kyl or

het er ocycl oal ken;darhmyatbms,oany&ho/fe@l@ @atb@nca)tomsmwdehetemsd Oﬁw%@eqbaﬁ’@qml oal kyl
or said heterocycl oal ke be substi r. R25 and
R30 conbine, togét aﬂ’/ﬁwﬁj’ I?eﬁ%ro HOP}Sﬁﬁléﬁt g&%’ NM%O%)H’ ?ﬂi? qu} #hched,
to forma 5-7 mrﬁ@wsd@%@f@wﬁﬁmlmw,@ff 3-6 carbon atonms and 1-2

het eroatons selected fromN, S(=00_2, and 0, a 5-7 nenbered

het er ocycl oal kenyl .of 3-6 carbon atom; and 1-2 heteroatons selected from

N, S(=00_2, and &, i pelgctpd fiorb arky megperzd detespdystoalits s Jahgarpon atoms

het er oat ons, all e ;

05! 609119 per UsEIabTicteiBnitesaupat ol R o gpk?ﬁ o3, fihg BP meifoerdt ons,

al kenyl of 2-6 cdiemocyatoatinyl of kgroptbonfatdnbamhtBdetadatoss shlattedifiop] of 1 6
carbon atons, A-R23, A O R24, A- 4R25 7R2

or R29 is sel ectgﬁ Or 8%&@4 %E%rﬂﬂ ab‘ﬂ‘%t %’%ﬁ?‘%@ %Hdo?%g"ﬁg QP@S‘W?? of 3-6

carbon atoms, aryhaphiriet beCREQP i Pyl Bﬁfaes-ewﬂnbeﬁedaq&eréﬂwaﬂ 224 OB

and 1-4 heteroatom; selected fromN, S(= 2, 0, all of which nmay be
substituted w th cart®ngforrd and b3 moil’tgms @ele@@@&om NirS6=Qonend &) ead/or

get gz 283’8' (2)a| ;xlj \gheff‘?iﬂgwgea?)ggrqor%t e cargon agonl;se 8T AR R”t%ro%%lgglkﬁd of romN,
heterocycloalkenyl may be oxidized to C(=0O), wherein said
heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of

RIO;

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¥, §(=0),R*, A-C(=O)R**, A-
C(=0)OR*, and A-C(=O)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 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)y2, wherein said heterocycloalkyl and said heterocycloakenyl
may further be fused with phenyl or a 5-6 membered heteroaryl -of 2-5
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het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, 0, S(=0)0.2, wherein said heterocycl oal kyl and sai d heterocycl oakenyl
may furthwoobe2flised with phenyl or a 5-6 nenbered het er o2CYIUS0L/3@76

carbon atons and 1-3 heteroatons selected fromN, S(=0)0.2 and 0, and/or

wherein one or NoggL&f atbﬂﬁ aﬁanb?ﬁetatog gga&&u%daﬁ&\ers@s@% 20%hl€y'an9/for

het erocycl oal kenyl may be oxi di zed O, wherein sal eterocycloalkyl
or said heter occhba1€keny¢ qragotze oﬁmltmstcalﬂoun eadoms tih shidB Imferoda'cloa]ﬂzyl 08

| ected f | k 8 b t | | 4-8 carb
Stoms. aryl Cor b hgSestdekentl et den o BRGET o1 Sof C G s Bt 1. and
1-4 heter oat o, hé%éﬂocﬁfloéﬂl@%cd} sﬁﬁYhé@&o@éhﬁlkeh?I ﬁgy%tsﬁbs]kf‘r@te@fwnﬁlﬁ3 o?r R7 is

selected from5-7 nber ed het erocycl oal kyl carbon atons and 1-2
het er oat ons sel ecRed fromN, S(=0)0.2 and 0 and 5 7 menber ed
het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,

0002 and 0. e gln.sdl RASHNEIS SRR Lo bRt

may further be fuse

carbon atons andalkyylhegtes @ﬁﬂa@ﬂ&teﬁﬁd agloskttyf 60 M6Nartin—&pHhs 2A EORFPR>@nd/ or
wherein one or nore of,.the carbon atons in said het erocycl oal kyl or

het er ocycl oal keny?ndn%yR bePT oxi di zed to C(=0), wherein said heterocycl oal kyl
or said heterocycl oal kenyl nmay be substituted with 1-3 of RI10,

A(OR22) - R23, A- ROQ0
SE =0) 2??26 A-C( = ol)QRzrz% &é@éow@ﬁ%of3%(@9,%%%@?&1?%30%/ 027112

PCT/ US02/ 30176 Ruarben g@lnm;taeyi ofr Wrgamqmgemmsmand iHeteroarik pH 2~ 9nydb01xy

al kyl of 1-8 carbgn atons, n car K aof  2-8
carbon atons, hal 8??371“@1’411 éci{%soﬁflecgetdo%n I g)i)obfah‘flﬁg%l B8Rt ons,
hal oal koxy of 1- 8mapbbeibsatReBwitB)cd @k Royy of 3-8 carbon atonms, A-R23,
A(OR22) - R23, NR27R28, A-NR27R28, A-QR29 QR29 Q A- NR24R25, C( =0 R24,

C(=0) OR24, C(=0) NRg4R25, A-C(=0)R? and A C(=0) NR24R25: and
phar maceutical | y %cclérﬂ’kﬁ‘leé é‘%ﬂl 37 ﬂ#?@?@?ﬁd het‘?ﬁOPYPl‘?ﬂ]éVlmfo}rﬁs‘ia@OPh%@mﬁ he

cormpound i's not: a11nd $- A BRI sEBREDH AN, §(EH) TP RE % Whdhbdred
8- napht hyridi n-4(1 H)-one,
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from

N, O, S(=0)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)y., 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)¢.2, and O, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)p2, 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'?;
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1, 5-di et hyl - 2- (et hyl am no) - 7- (4-nmet hyl - | -piperazinyl)-1, 8-napht hyridi n-
4(1 H)-one,

1, 5- di retwgplo3@27umet hyl am no) - 7- (1- pyrrol i di nyl ) -1, 8- napht rgmiwsoz3od e
Hy-one, 1,5-dinethyl-2-(nethyl am no)-7-(1-piperidinyl)-1,

8- napht hyri di n- 4(JosH) - on 1, 5..dj yl 42 ( Ny £-.( 4= |- 1

- pi perazinyl)-3-nit lligoge%cgédnfé%ﬁta;]]g}rl :ngi%_c&{b%nlq)@@%%é!l{%ﬁ&ﬂﬁz Zcérﬁoﬁ%ﬂﬁé,

1, 5- di et hyl - 2- ( rekyil aFi 16) cadboti htofrs,” h{ldalRylr 60116 icingpbi -atorfs, @it e i di n- 4(
1 H one, or 1-(3-chl orzpphenylﬁ 25 (4- mor s)hohi gyl ) -1,, 8znapht hyridin-4(1
H-one. 2. The &m$dBndAoCE@PIHN A-GUROMNRNRR4 A-NR=R"PT The conpound of

claim1, wherein R3 is selected fromcycl oal kyl of 3-6 carbon atons,

het er ocycl oal kyl 3- o, nge 462 LLRAU0E158kaxA 8834 om N,
S(0 0 2 and O, L8 i3s0enRh ] na;e/&’glggusiglbgﬁ[?t%%aggé L piopss Byclos ﬁ%, or R3 is
sel ected from al kydrbeaf atdns, anyi b616-Ht canson htehsahkigtoanf]l of-59 carboorateansns,

hydrogen, nitro, hal ogen, NR19R2Q, A-OR', A:NRI9R20,and A-.R20. 305 WO
03/ 027112 PCT/ Uso@’?lsb%%efefqﬂto%éeq%@p’%ﬁé‘hg(“ o NS O o SBIEhAT bd Roo
are i ndependent | yopeligeaadiaf [ amitdregen, al kyl of 1-6 carbon atons,

hal oal kyl of 1-6 carbon atons and A-R9, or wherein R19 and R20 are
i ndependent |y sel egt ed from phenyl, nonocyclic heteroar%% of 2-5 carbon

atoms and 1-3 hetRF datsolested diase t5et nfeherer, hesgroyyrlaliad pf D6 cetponcdImy| of

3-6 carbon atons,_ 5 nhered h [ | oal kyul Qf ~3- 6 rd and
1- 2 het eroat ons saé}%elfzggetﬁ(@%w gé?%%%‘%l%% %‘;‘ S&h%%’ézi r?ﬁ gnﬁ?g?e@ﬁ%}é@of t he
carbon atons in sidterobril@iloawt boalckyakbompatoras ank il & Eeerobon(s(selepted dtdm of

which my be substituted with 1-3 of R 5. Th@é{f%ou q@of claim 11
wherein R3 is sel¥ePedFPlm wpercinpay hefsroczciga saig heffgocycloakeny

het er ocycl oal kyl = I f£om N,
S(O0_ 2 and O, bolftPl yﬁ&vﬁﬁéﬁﬁ%&gt@?gu %%{u%t-g?gm{e?%%%agh%%g%@grg% i's
sel ect ed from al kedrbaf atdm6 andrl bBbheteroatoms shikkied|foph N iS(20%h-2cad Kb rpndiodns,
hydrogen, nitro, hal ogen, NR19R20, AléO?laR A-NR19R20. and, A- R210'1 alnd R4 is
=0. 6. The conmpoulASER &% BOre,AE Ry FaiRY® alorgs @Osaécf&efeﬁ%fgﬁg?iggntofy

Sf' ect eddf ,&0{:29 hygkt@aeolodkéyil Qhayl- BeCashanedt aps, Cpabpal kidreial daid car bon
atons and A-R9, or

heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-3 of
R

R’ is selected from cycloalkyl of 3-8 carbon atoms, cycloalkenyl of 4-8 carbon
atoms, aryl of 6-10 carbon atoms, and heteroaryl of 2-9 carbon atoms and 1-4

heferoatoms, 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)2 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, 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 R, A(OR®)-R®, A-R® A-NR¥R®, C(=0)R*,
C(=O0)OR*, C(=0)NR¥R* , S(=0)R%, A-C(=O)R*, A-C(=0)OR*, or A-
C(=0)NR*R%, or
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wherein R19 and R20 are independently sel ected from phenyl, nonocyclic

het eroaryl of 2-5 carbon atons and 1-3 heteroatons selected fromN, S(OO0 2
and 0, cwolosabyt of 3-6 carbon atons, 5-7 nenbered het ePecryushvaiiky| of
3-6 carbon atonms and 1-2 heteroatons selected fromN, S(OO0_2 and 0,

wherein one Rf 1§T’9él@ct&f ﬁohh\% %é}p@mﬁleo%&rd hydfd:d, Qﬁéy?ro?qyswaﬁdgﬁﬂé{onﬁgﬁy bee

oxidized to =0, maybé substitutéd wth 1-3
conpound of d eityhof 2 &W@b@l ptoRe, alkyn\YfRDSRﬂ%carb@l atdtns, hzdm;ihyimf 168 cabanm 7,

wh R15 | m_hyd -6 t

L

car bon at onsofnd c’lar%n dft@h@rmq{?é nn(@ﬁzr-R%qlﬂWH?ﬁ M-Nﬁ@@@? O R QZ) R*A- R9

C(=0) R18, Cé 0)NHR18, and § O 2NHR18: | 306 WO 03/.02¢117 PCT/ USO 130176
C

R18 is sele e%l-NRqu phe&FFORA DN TP het GFEANR'RT, 2$5C(.%@)Bon atons and

1- 3 heteroat _Q 24565=0) 0. 2 and 0, cyl coal kyl of 3-6 carbon

at ons, and 58{;]?91)9%%& equh (6})cyc oal kyl of 3-6 carbon atons and 1-2

het eroat ons selected fromN, S(=0)0.2 and 0, all of which may be

substi tut ed aidighatm3cenficdROacceptatitd Balisshaatddyl of 1-6 carbon atons, which may

be substituted with 1-3 of hal ogen or al koxy of 1-6 carbon atons, or R18

is A-R9; and S sel from al k of 1-6 carbon atons and A-R9, or
gléﬁ} %ecge %&0

R16 is selecY erlﬁfﬂ]v‘ﬁ‘r? RURRRUPAIS ROthet er oaryl of 2-5 carbon atoms and
1-3 heteroatons selected fromN, S(=0)0.2 and 0, cycl oal kyl of 3-8 carbon

atoms, and 5t 3-dimeeT-eqdmReiyRraayL]-pakdeyphoiyB-163-sasi 1-2
heteroatom; sel ect eg f?om N, S( Wé)-g‘ﬁz gﬂr)m 0yga ﬁ}? %(g%qma&%
substituted with 1-3 of R10, or Rl15 and R16 corrbl ne, together with the

ni trogen at ohviamghyER-(metylamiso)- k{4-metud 1 -niperpginm)d . Sroerbéhpeidinc het er oar vl
of 2-5 carbo ﬁZgﬁg and 1-3 heteroatons selected fromN, S(=00_2 and O,

or a 5-7 nenbe het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroat ons
selected fromN, S(=0)0.2 and 0, wherein one of the carbon atons in said
het er ocycl oal,kydimethyl-2-(methylamino)-7-(1-pyrrolidinyl)-1,8-naphthyridin-4(1H)-one,

1,5-dimethyl-2-(methylamino)-7-(1-piperidinyl)-1,8-naphthyridin-4(1H)-one,

1,5-dimethyl-2-(methylamino)-7-(4-methyl-1-piperazinyl)-3-nitro-1,8-
naphthyridin-4(1H)-one,

1,5-dimethyl-2-(methylamino)-3-nitro-7-(1-pyrrolidinyl)-1,8-naphthyridin-4( 1H)-

one, or
1-(3-chlorophenyl)-2-(4-morpholinyl)-1,8-naphthyridin-4(1H)-one.
2. The compound of claim 1, wherein R* is =O.

3. The compound of claim 1, wherein 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-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%,
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may be oxidized to C(=0), all of which may be substituted wth 1-3 of R10
9. The compound of claim1l, wherein R2 is NR15R16; R3 is selected from
cycl oal kyWoaB/037162 car bon at onms, het erocycl oal kyl of 3-6 ca&cCwEarso2/atioes and
1-2 heteroatons selected fromN, S(OO0_2 and O, both of which may be

Z,l[J grsél t#;?g Eﬁrc])n%)fo%&g f Rfa? 9 rwl{é% ih ils% Ged.d fn(a e@ldgﬁihr %flec%edfsfr r bon

car ro en, ogen 9R20

A-OR 9, A- NR ey 1 AfR26 ,cafbl@d aRdns, &al%@lkyBGi?lmdBBaSrD'a?thzmﬁ’(EFRﬂW/ 30176
10. The conpound of cI aim9, wherein R15 is sel gcged from hydr ogeg al kyl
of 1-6 carbothesginn®,” @pilc Baq K¢ ipgepgndentlys selgetedt PBER L ERIROFY

het e 00yl o3k itulef® 8 SRR YR Yook roABR S eg olhd rom N
sel ected fr @ngybkaldyl offorcarbdn atohs} Bi7aaemberod hz'eeﬁoograloblhuyl af hﬁscaabujl 1-3

het eroatons selected fromN, S(=0 a cyl co of 3-6 carbpn
atoms, and Stomsbk?dgt W@P%é@%‘%@a‘%‘?@ﬁ\?ﬁo@@% 1 r%chS’HE OLgTa°

het er oat oms @&%ﬁ&ﬁgt E{sqms%id Tekerle Iﬁlo%ll@’['ﬁia@t bea(!nhdi%d YOCEHOYTEY o vhich

substituted RI8 i s al kyl of 1-6 carbon atons, which may
be substi t utnexy bvé suibstitu®dofith hélaf@é or al koxy of 1-6 carbon atons, or R18
is AA-R9; and R16 is selected fromal kyl of 1-6 carbon atons and A— , or

R16 is selected from phenyl. ocv.cljsc. _het er o) ns and
1-3 hetSZr oat ?B?é‘&&é’g 4?%?&%@%“530185&6 tgggééﬁl g’%log ﬁf%? %@I{gar bon
atons, and @t&n%@ﬁ%?@ldﬁﬁ@@6@9—)6(‘daﬂj®h|ﬁydm@£nd3}-@ lcewrbmnatseiaaeaﬁdnﬂm

het er oat ons sel ected from N Sg 0.2 and 0, all whj ch may be

subst i t ut ed Sk anddD drotireHhHwhish nryHesubstiuted Faihnt- ﬁ@th o§Bther with the

nitrogen atomto which they are attached, to forma nonocyclic heteroaryl

of 2-5 car bap Al QRN ol iy f‘?r@é&PGﬁ a%&h@q{a?&'alﬁﬁod’ﬂ s St Rosand 0.

or a 5-7 ne eterocyc car on atons, and 1- 2 het er oat ons
sel ect ed fr diydihgen, nitro, halogen, NR¥R’ 0 A-ORY A—NR ’R* and A-R*® and

R*is =0.

6. The compound of claim 5, wherein RY and R? are independently selected from
hydrogen, alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon atoms and A-R®, or
wherein RY and R? are independently selected from phenyl, monocyclic
heteroaryl of 2-5 carbon atoms and 1-3 heteroatoms selected from N, S(O)o.2 and
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)o2 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 NRPR!®.
8. The compound of claim 7, wherein

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)RY,
C(=O)NHR'®, and S(=0),NHR'®;
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S(=0)0.2 and 0, wherein one of the carbon atons in said heterocycl oal kyl

may be oxidized to C(=0), all of which nay be substituted with 1-3 of

R

308 WO 03w023017A1PCT/ US02/ 30176 11. The conpound of cI ai mCIaIsoyaliect ed
fromthe group consisting of F O F FOFBI | I/ ~I | NNNNTFINN N 6

/1 RIFsk | 1
'Oi] T RI N \lil ! H :\I Nl ﬁg_l's selegte(f @OEI Iﬁfgn?l rﬂonoéychlc Weteréarﬂ (9 2N5 t&rhén MQ{H H él

\'\ FF0OOOO L3 llet‘treatemSAbleNedl\IﬁNm\l\INS&O)b-lz lahd 1, csmgalm @362
PCT/ US02/ 30176 | aFtoms and 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)y, 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 atoms and
1-3 heteroatoms selected from N, S(=0),.2 and O, cycloalkyl of 3-8 carbon
atoms, and 5-7 membered heterocycloalkyl of 3-6 carbon at&ns and 1-2
heteroatoms selected from N, S(=0)o, 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). and O, or a 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)o.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 NR'°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-ORY, A-NRR? and A-R%; and

R*is =0.
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FtF OO OONNNNNNIVHH "1~-0 0 FFO NNNNNNNHHI\ "I FF
FFOFFO ~-ONNNONNNjH\M H F FFFOFFO/ \VF V1 I V1 ONN
H ~N N NWom3o2i1122 H1 / F F and 310 WO 03/ 027112 PCT/ US®RT3Ga781760 F

44-~-N NNNb OH F 12. The conmpound of claim9, wherein R19 and R20 are

i ndependgnt | y1868b@E6EHA @i N¥NHRGEN, al kyl of 1-6 carbon atoms, hal oal kyl
of 1-6 carbon atons and A-R9, 'or wherein R19 and R20 are independently

sel ected from phem@., nonocyclic heteroaryl of 2-5 carbon atons and 1-3
het er oat ons sel ecRedsfselootedifros( yddogenaalityl O 1-6ycettmal dtaths, efylc8alByloaiHOn

atons, 5-7 nenbered, het eroc oal kyl ,of 3-6 .cat bon to and 1-

het er oat ons sel ecEEROF P FHSN?’lgéP?f)nEé_/rﬁd ﬁﬁtamﬁ?d&ﬂbﬁ?#ﬁ'gﬁéf%? & Seantzﬁlfl'z
heteroatoms selected from N, S(=0), and O, A-R’, C(=OR,
C(=0)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), 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(=0),, 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 atoms and
1-3 heteroatoms selected from N, S(=0).2 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(=0)o, and O, or a 5-7 membered
heterocycloalkyl of 3-6 carbon atoms and 1-2 heteroatoms selected from N,
S(=0)o> 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'°.
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the carbon atons in said heterocycl oal kyl may be oxidized to C(=0O), all of
which may be substituted with 1-3 of RLO 13. The conpound of claim1l1l or 9,
wher ei n RBOI0g/0sBlECt ed from cycl oal kyl of 3-6 carbon atomsr/usyzsoaé kenyl
of 4-6 carbon atons, phenyl, and nonocyclic het eroaryl of 2-5 carbon atons

and 1-3,het f e th 1-3 of R10, or
R5 is éél ec'?%%%%%u%@é%%ﬁ%%er eglg%tg?grroglct%%y Oﬁl%&jgsg% carbon atons and
1-2 heteroatons selected fromN, S(=0)0.2 and 0 and 5-7 nenbered

het er ocycl oal kenyl of 3-6 carbon atons and 1E2 heteroatons sel ected fromN,
S(=0)0.2 and 0, wherei® one or nore of theF bon atons in said

het er ocycl oal kylr. af_ hdt er ocygl oal kenyl may | idized to C(=0), wherein

sai d heterocycl oa ’k/yl| or| @ et erocycl (oF: na substituted with
1-3 of R10, A?wR%,\ NR24R2.5; ' ) NR24R25,

S(=0) 2R26, C(EO) { 5 or R5is selected
from hydr ogern 1 itrile, n|t al kyl of 1-6 carbon
atons, al kenyl of 2- bon at ons, al kynyl of 6 carbon atons, hal oal kyl
of 1-6 ~carbon atonms, a koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon
atonms, cycloal koxy of 3-6 carbon atonms, A-R23, A(OR22)-R23, NR27R28,

A- NR27R28 A-Q R29, FQ R29, Q A-NR24R25 C(=0) R2&, C(=0)OR24, C(=0 NR24R25,
A-C(=O RN, A-C(=OfFoR24,0and A-C(=0 NR24R25; 8

PCT/ US02/ 30176 R22 ils skl ected _from hydr ogen, @ of 1-6 carbon atons,
hal oal kyl of 1-6 Cc#r bpn a nd cy ; c atons; R23 is
sel ected from [ O i bo S afkegxy of 1- 6
carbon atons, an of 3 6 car i 3 is selected from
cycl oal kyl of/ it ons, cycl oal ken car bon atons, phenyl,

and nonocyclic het eroa of 2-5 carbon atons and 3 heteroatons sel ected
fromN S(=00_2, and 0, all of which nmay be substTtuted with 1-3 of R10,
or RR3 is selected from5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons
and 1-2 heteroatons; sebected fromN, 0, S(=0)Q.2,0and 5-7 nenbered

het er ocycl oal kenyl car fon at ons er oa/t@ selected from
N~ °N” °N N” "N” °N

o/
T=Z
/2
z
T
T=Z
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N, 0, S(=0)0_2, wherein one or nore of the carbon atons in said

het erocycl oal kyl or heterocycl oal kenyl nmay be oxidized to C(=0), wherein
sai d het ewoapobnat kyl or said heterocycl oal kenyl nmay be swlogtisousade with 1-
3 of R10; with the proviso for A(OR22)-R23 that when R23 is selected from
hydroxy, al koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon atons, and
cycl oal koxy of/ 3-6 carbon atoms, A is-not-CH R24 and R25 are independently
sel ected fromjhydrogen, al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon
atons, al kynyl™~of 236 carbon atons, hal o@ kyd of 1-6 carbon atons, and
A-R23, or R24 and R ted frgmcycl oal kyl of 3-6
carbon atoms,Fc Ike of 3-6 carbpn 3§ 5 |, and nonocyclic
het er oaryl of e qe~sel ected from N,

S(=0 0 2, and oN alN off which may be sub |tte with 1-3 of R10, or R24
and R25 are |ndepntly sel ected from 5- 7-frepbered heterocycl oal kyl of

3-6 carbon atons § 1-2 heteroatons sel ect romN, O, S(=0)0.2, and 5-7
menber ed het erocychoal kenyl of 3-6 carbon atdns and 1-2 heteroatons
selected fromN, 0, S(=00_2, wherein one or nore of 312 WD 03/027112

PCT/ US02/ 30176 the carbon atoms in said het e,gocycl oal kyl or

het er ocycl oal/ﬁxenyl may be oxidized to C(= \A%]\A%r ein said heterocycl oal kyl
or said heterogyclal kenyl may be su stlt th 1-3 of R10, or R24 and
R25 conbi ne, tggetr WI he nltroge ato ch are attached,
to forma 5-7 e gd h ocycloal kyl of - 6 licar on 5 and 1-2

het er oat oms <€t NOMN, S(=0) 0_2, 7 "Wenter ed

het er ocycl oal kenyl ff B-6 carbon atons erldat ons sel ected from

N, S(=O00_2, and r a nonocyclic heteroaryl -5 carbon atons and 1-3
het er oat ons, wher one or nore of the carbon in said

het erocycl oal kyl or heterocycl oal kenyl nay be oxidized to C(=0), all of
whi ch maybe substltut,ged with 1-3 of R; R26 #s sel ected fromal kyl of 1-6
carbon atons, al kenyl of 2-6 carbon atoms Iky)nyl of 2-6 carbon atons,
hal oal kyl of 1-6 caFbpn qtoms, A(OR22)-R23,

A0 L

and
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and A-R23, or R26 is selected fromcycl oal kyl of 3-6 carbon atons,

cycl oal kenyl of 3-6 carbon atons, phenyl, and nonocyclic heteroaryl of 2-5
carbon atwomsapdi2 1-3 heteroatons selected fromN, S(=0 OPrPer/tzaz3@re al | of
which may be substituted with 1-3 of R10, or R26 is selected from5-7
menber ed heterocycl oal kylb of 3-f6 carbon atons and 1-2 heteroatons sel ected

fromN, 0, S(=0 05% menbered heterocycl oal kenyl of 3-6 carbon
atons and 1-2 heteryat |eI 6 d from N, 0, S(=00_2, wherein one or
nore of the sqggqn ﬁ i 2 het er ocycl oal kyl or heterocycl oal kenyl
may be oxidized tq C(=0 ,N vvl‘gr eln said heterocycloal kyl or said
het er ocycl oal may ubstituted with 1- 3 of R1O; R27 is selected
from hydrogen, 4 kyl of carbon atons, al kenyl of 2-6 carbon atons,

al kynyl of 2-6 carbon at F hal oal kyl of 1-6 carbon atons, and A-R23, or
R27 is selected fromcycl oal kyl of 3-6 carbon atons, cycloal kenyl of 3-6
carbon atons, phenyl, and npnocyclic heteroaryl of 2-5 carbon atonms and

313 WO BB/ 027ha pompqundspielagn 9swherem Reét andoBi s indaperdeatly fselsaies frasp=0) 0. 2,

and 0, all Lch 2 t ed. 3 R H»s selected
from5-7 mm%%&hg[@?/gg?g | %g[F (%yz%t&g]%’ l%légmégr%%ﬁ6§ %’r??s[ %toa{l(r?\%la{gé étOZr oat ons
sel ect ed frowhédeirD,R'E( & ®R?2, aranthdspdhdertiip eschattedh dtoai oshenlhalkasyicliof 3- 6

carbon atons and 1-2 heterpatons selected from N, 0, $(=0Q.0 wherei n one
or nore of tMETEARBAS 2at 67RON pfowgiand Ind betesrajemy atlrgied gpmﬁét g&»@y@%al kenyl

may be oxi di @egydiQnfi=93-6 MhSbE afbmsS %Lﬁﬂkﬁiﬂfgéagﬂéé#reélcwahk 8er%@(55 g?itrbon

het er ocycl oal kenyl y be substituted wt is selected from
hydr ogen, al &yisahd 1-FBheterobtoms atlectsd frahkNNH(O)ob ard 6, whenehooneairanesre odil kyny!|

of 2-6 carbon atgns,  hal oal k of 1-6 rbon, at o A-R2 = 4,
& =0 croe, et Rt R bopiosye sl bR RS 8o alg o T et

A- C( =0) NR24R2ay bekutatitbdwaRl ecé@e’f rom cycl oal kyl of 3-6 carbon atons,
cycl oal kenyl of 3-6

13. The compound of claim 1 or 9, wherein 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)¢» 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(=O)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, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-6 carbon atoms,
cycloalkoxy of 3-6 carbon atoms, A-R”, A(OR*)-R%, NR¥R%, A-NR*R%, A-Q-
R”, Q-R®, Q-A-NR¥R%, C(=0)R¥, C(=0)OR*, C(=0)NR*R?, A-C(=O)R*,

A-C(=0)OR*, and A-C(=O)NR*R%,
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carbon atons, phenyl, nonocyclic heteroaryl of 2-5 carbon atons and 1-3
het eroatons selected fromN, S(=00_2, and 0, all of which may be

substi t utwo osioe111- 3 of R1O, or R28 is selected fromb5-7 wmemhsSonan176

het er ocycl oal kyl of 3-6 carbon atonms and 1-2 heteroatons selected fromN,

0. (=002, and gert, UBiEHES Bl fEhSACKRNPRE K8 ML il 1GASRAR R0 and

1-2 heteroatons sel ecte rom erein one or ‘nore of the
carbon atons in seirbon teinemdygtioalkklydf 36 cadbbarntays;| oal kenyl nmay be
oxidized to C(=0O), wherein said heterocycloal kyl or said

het er ocycl oal keny] ,;may be bstituted with 1- 3 af 0; R3D is sel.ected
from al kyl of 1- 61{%3&? Bﬂﬁ“ﬁ‘f%ﬂ@,hygf%é’n@m’& Oél'é @MOlgf’&?&aikoéV@ﬁyl of

2-6_carbon atoms,abgbe&h&&ﬁs HMa doRaf@i DR 328 Qibon ALRRZE) - R23, and A-R23,
or R30 is selected from cycloal Kyl of 3-6 carbon atons, cycloal kenyl of 3-6

carbon atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and
314 WO 03/ 027112 RCTisssBeted(fions cydloglkiieofBdncashen gwmse cxdodlkenyl Nt 436=0) 0_2,
and 0, all of which, may, be _.substituted w,t -3.0 b Q, I el ected
from 5-7 nenber ed® %‘f%ﬁ?&?cﬁbﬁﬁf@ 6?0@9%015521?%%321%{ 8%;3 Fiilg n?gfgm%é{lgr oat ons
selected fromN, 0.3 RicsOOme sehtbdShrdmMETBEf®Y.,, fiet ©r alt il whick enyt bef 3-6
carbon atons and 1-2 heteroatons selected from N, 0, S(=0)0.2, wherein one

or more of the casubsituiadowidh {3 of& d orhet er ocycl oal kyl or het erocycl oal kenyl
may be oxidized to C(=0), wherein said heterocycloal kyl or said

het erocycl oal ke”yk””i‘@ysef%%teﬁ%b?ﬁistﬁh%ﬁ&éd‘h&%?%ﬁ&lgﬁ%f 26 Eon3emK30

conbi ne, together with the nitrogen atomto they are attached, to
forma 5-7 nmenberaedl het deemptdnmakdydtedifran ON,cax EGROMt0aBd Bhdndmbered

h lected f . S(=0).0. d 0, a.5 7 nenbered
et or ocycl oal keny PgPeIEHRi DT tRtonchicms 0% 1ok e SR OME CePBddE  r om

N, S(=00_2, and §, Of =0RN0GWkdif SRS N ORoW off thd- Sarbet RdmatigNEaiand 1-3
het er oat ons, al | of which may be substituted with 1-3 of R10; and R29 is
sel ected from al kisteropydogkyzr hetereaysleslkenylany be oxidized to GfHOh whesHE

said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of R'Y;

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
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* 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)p., 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
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al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, A-R23, A-
C(=O R24, A-C(=0)0OR24, A-C(=O NR24R25, A-NR27R28, or R29 is selected from
cycl oal kyWoaB/037162 car bon at ons, cycl oal kenyl of 3-6 carb@acTatSomsg17@henyl ,
nonocyclic heteroaryl of 2-5 carbon atonms and 1-3 heteroatons sel ected

from N, S(=0)0. 2thcadihdd atdhls iQf sl hetrdtByloRRyl 61 hét%tdcvélﬁglk%ﬁhnéy $eof RI10,
or R29 is selected from 5-7 nenbered heterocycl oal kyl of 3-6 carbon atons

and 1-2 het er oat 6¥gized| et edCEOmM N’Vh@elnS(ﬂ@)lO heterpericlgalikyhremser said

het | oal k t | ted f
et ogyeh ol Keris gl o R OO AL AR R, SRR O 38 SOt frem

het erocycl oal kyl or heterocycl oal kenyl may be oxidized to C(=0), wherein

sai d heterocycl ogPkyid RP saniinfefogethey withahk aitsdgemayorheo swikieli ithiayt @8 wi th 1-
3 of Ro 315 WD 03/027112 PCT/ US02/ 30176 _ 14. The_ conpound of claim 13,
wherein R5 is sePicheds toriomnay 81l merpereds hetergexcigalion oft Hftscartomedioms and

whi oh maybe substt trel g SRR SR On gIE TR T EmbBer ©F

het er ocycl oal kyl heifrody@oakerydof 3t630a;b<aﬂatomszln&étkhaa1toaums sidctedt feainf r om N,
S(=0)0.2 and O, rein on f the car atons, i teroc oal kyl
m(ay %)e oxi di zed mgt_(@@? @@P&aﬁnwcw ngi‘eé‘?r%r ’fg%l? Oﬂé’)f’% dé/ﬁgsti tﬁt ed
with 1-3 of RLO, n&eRRBms WRAARRSoncC(orONRRE. oﬁ(m@» @a%en ol EOINR2AR25,

S(=0) 2R26, A-C(=O) R24, A C(=0) OR24, or A—Céj =0O) NR24R25, or R5 is selected

f rom hydr ogen, hhbtg@syploaikylr o leteroicycloglkenydimepsybe akidideddd GO)cal dn

at ons, hal oal kyl 6 carbo y. of 1-6 carbon atons,

hal oal koxy of g“%‘é?@’olﬁe A tﬂ%&d%g%@y of 3-6 carbon atons, A-R23,
A(OR22) - R23, NR27R28 A-NR27R28, A-Q R29, Q R29, Q A-NR24R25, C( =0 R24,

and A-C(=0) R24; R¥Zisissleced ﬁﬁtrﬁdkjflrdfm@yaib@gﬁﬁmsﬁdl]@dyl of 2-b-darboardimns,at ons,

hal oal kyl of 1-6 . carbaon atons, and Kk 6 carbon a; R23 is
sel ected from hya\kéﬂX}O e?lft&%ﬂb"%@wfn%%@ ﬁ‘d g@t?rﬁarb%ﬁt@’éﬁsk {QRo %Ei

carbon atoms, ang,gyct®0alkoxy of 3-6 carbon atoms, or R23 is sel ect ed from
cycl oal kyl of 3- 6 car on atoms, phenyl, and rmnocyclic het eroaryl of 2-5

carbon atons and- 1:3 het er oat ons sel ect ed
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)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";

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
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fromN, S(=00_2, and 0, all of which maybe substituted wth 1-3 of R10, or
R23 is 5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het er oat ow® isebaect ed from N, 0, S(=0)0.2, wherein one of rog/usar/buans at ons
in said heterocycl oal kyl may be oxidized to C(=0), wherein said

het er ocycl oal kyl Y t of 0. Wi o for
A(OR22) - R23 t hat aﬁe}h&%&@&% éefe?ect eéc%f ro%ﬁ@&’? o@d o, \31 &/E%?%%bgar bon
at oms, hal oal koxysubktithted wigh borof®&'Qre, and cycl oaI koxy of 3-6 carbon
atonms, Ais not CH R24 and R25 are |ndependently sel ected from hydrogen,

al kyl of 1-6 carbog . atons, hal ga 6 car A-R23, or
316 W 03/ 027112 RCTiF Gdseed o >- hz&% lelz@efa?BéP aﬁ&’@d’&?&éﬁﬂ@s@?@ét ed
from cycl oal kyl 0&«#1@ g@t@ﬁ;%msagagaed RREAW, oa;@é: %,ocamls -9 Ihefhsél@@ryl of

2-5 carbon atons and teroat ons sel ect’ed’ 2, and 0, all
of which may be hmibmtycﬂmﬁllesilyhpf Br6lcagbapf atfhe and i - meramnmleawé from

dependent | | df mber ed  het | f 3-6_carb
atonb and 15 het B it SHEOBe SRR pismoR, Mot 0826y 6108 aiBPa R G of t ne

carbon atoms in Sﬁétgro SA1RAYR ek sl odR¥nyIRRa Qkﬂﬁéd‘t@ Gwherdigr ei n
sai d heterocycl oal kyl e%tlxaty lg% subst(:ﬁt’yﬁt ed %/I\nt }Q% of RlOCX;e pR24 and R25

combi ne, toget her said hﬁemhﬁclmlkyldgéﬁlddtemmwh&me@kﬂ ltlh]ébe awkstited withdd, t o
forma 5-7 merrber?d et erocycl oal kyl of 3-6 carbon atonms and 1-2

het er oat ons sel ec romN, S(=0)0.2, and 0, or a nonocyclic heteroaryl
of 2-5 carbon atons and 1-3 heteroatons, wherein one or nore of the carbon
atons in said het RFfoigyeleort kydm rmzylrdgenoaclkyll atéti6taar‘tﬁ(n=a€ﬁ)»msahlkenydfofvﬂ46ch may

be substituted W|th1 of R; | ect ed yl _of 1-6 carbon
atons, hal oal kyl &#rben ﬁo@ésr ?}Bﬂl}’lé)?@ﬁécaf %@%m(glrfg 156 gorbongtomsg | g
sel ected from cychogBkyl—PR2B-65HRZN @jmq%@ﬁe ), 1A RIRYCIAL C
het eroaryl of 2-5 carboél (gi)toms'déang(Ij ﬁLteroatoms sefected  from N,

S(=0)0_2, and 0, EHO)IR m—@é?OHéRsB%sDrtut ed with 1-3 of R0, or R26
is 5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

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)p,, 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, 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';

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(OR22)-R23,
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
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het erocatons selected fromN, 0, S(=00_2, wherein one of the carbon atons
in said heterocycl oal kyl nmay be oxidized to C(=0), wherein said

het er ocycwoaBlyiiizray be substituted with 1-3 of R10; R27 ipsTasomstieed from
hydr ogen, al kyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon atons, and

A-R23, or R27 is gal I kyl sRf0y3; Bak2HPaN &t kL ReRy! . and
nonocyclic heterog?yﬁ%ﬁgggéogc%r eglnﬂgﬂtnoﬁrﬁ’ssgilcﬁi’-% hef er oat ons seil%gct ed
fromN, S(=0)0. 2, substtuted veith 1-8fofifti’,ady may be substituted with 1-3 of R10,

or 317 WD 03/027112 PCT/US02/ 30176 R27 is 5-7 nenbered heterocycl oal kyl
of 3-6 carbon atogw .and 1- heter oat gns l.ected fram 0, .S(=0)0. 2,
wherein one of th clarsglﬁﬁteétffﬂ?% S@I"ﬁn e&“ﬁ%ﬁ%@%@%ﬂl@!9?%'6n%§kog‘egél%ﬁdi zed
to (=0, whereingppiith LBRIRAIREY GbIRakE onTBY, 08 SFHORL, taull €317 WhiMbdred Of
R10; R28 is selected from hydrogen, al kyl of 1-6 carbon atons, hal oal kyl of

1-6 carbon at onshetgropgdoaliginybpR34 cafferGitors end 2-gtaRamrsisclested diamR26,
A-C(=O R24, A-C(= _and A-.C(=0 NR24R25 i | ect ed f
cygl( oal) kyl of g( glggza ’béﬁ‘%amﬁ%ﬂﬁw OrerWBEe;:? f:%lé h%?‘zf%eo%%?? el 553515

carbon atons and HetdobRilGdRAlR Hetcs6d yRaB@nflesy Bt oxiBl0xO CZ=zORRthedeinal | of
whi ch may be substituted with 1-3 of R10, or R28 is 5-7 nenbered.

het er ocycl oal kyl ##d Betgroguelplkylerowi heteroaychoallisaylmnan be sebstsigited il It r om N,
0, S(=00_2, wheregi R@\r,:gr of the carbon atonms in said heterocycl oal kyl may
be oxidized to C(:e)?, wnerein said heterocycl oal kyl nay be substituted
with 1-3 of R10; R30 is selected fromal kyl of 1-6 carbon atons, hal oal kyl
of 1-6 carbon at BffsandARBRaMbiARRUNogether Witk nitrogRBAtdns te svlEct dwyfarom

| oal kyl of 3-6 b , |, and | i t | of 2-5
Cabon at o and HANHER BE oha L EektEed Koo Raatal ) SE SR MenSL | o
whi ch may be subsjid pheRbtWohidmk sblQkedkBm RI S(ﬁm_zj gnbO! asnbeeRbered

het erocycl oal kyl of 3-6 carbon atons and, 1-2 eteroatons selected fromN,

0, S(=00_2, wher bsteropyrdoatkenyhef 8 ersbomastoms and A-Lheterontomes stepteddiomy|  may

\?VI € i ﬁX'lfi'BZg? }Qi Oc(lgl,o‘)i(= o_g,ra%ldrb,so 'a%o&%&c%c%e)(e%ﬁ?i gfyi-S %og%‘c&ﬁ@aﬁﬁ' fyted
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 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

R? is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=0)q,, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)y2, 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 0f R,
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R25 and R30 conb
attached, to for
1- 2 het erweatodg71
het er oaryl of 2-

substltyﬁed @hép

sel ected from a

I ne, together with the nitrogen atomto which they a

re

m a 5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons and

selected fromN, S(=00_2, and 0, or a noMETWS2/80176
5 carbon atons and 1-3 heteroatons, all of which may

ﬁ?&mgf %}?e}én\f@ 19§é19 &4 %ﬁg&%ﬁ%ﬂ/ 2ald @arbEi%

on at ons,

be
9is

carbon atons,

A-R23, A-C( @))Rﬁﬂ,phénﬂ( —@)dﬂ%ﬁdnoc&elﬁ( i@)d&dﬁ%ﬁ&m 2/ NRPYRR latomor a2 -3 s

selected fro
het er oar yl g] 9‘)‘/’
S(=0 0_2, and O,

Sl BAE HPishanato 03 RS ARt St ReePEet o f rom N

all of which nmaybe substituted with 1-3 of R10, or

R29 is

5-7 nmenber edgheg @rwﬁﬁéﬁ{b@?édkyéte&t:y&oﬁkﬁ%fb% AlBateid ahd21-2 "Rk A8k TS

sel ected from N,

0, S(=0 2, wherein one of the carbon atonms in sa

i d

het er ocycl oabélwted;ﬁl@nbé\l oﬁ(ﬁheohndooqvﬂ@emvma ef ﬁh@@adaonh@tp@ﬁomyealéal kyl
5., The f cl d
oS rr AT b oty 1 oo WERERE i Rler s B A bEE, °G

may be substjtut
fromthe gro (9

F OeN Il IN Mstitutdd withNi,3 & HR'6 JMHN NAGR*R¥YN §=Q'N @{=®)NRP¢,N
" C(=0)NR*RZ, $(=0),R*, A-C(=0)R*, A-C(=0)OR*, or A-C(=O0)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(OR®)-R®, NR*R%,
A-NR”R%E, 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)¢-, 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)y.,, 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%;

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;

2% and R are independently selected from hydrogen, alkyl of 1-6 carbon

atoms, haloalkyl of 1-6 carbon atoms, and A-R*, or
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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)y,, 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)-2, wherein one of the carbon atoms in said heterocycloalkyl may
be oxidized to C(EO), 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, 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'’;

R? is selected from alkyl of 1-6 carbon atoms, haloalkyl of 1-6 carbon
atoms, A(OR*)-R*, 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 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, O, S(=0)y., 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 R1;

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
317
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and 320 WD 03/027112 PCT/ US02/30176 16. The conpound of claim11 or 9,
wherein R6 is selected fromcycl oal kyl of 3-6 carbon atons, cycl oal kenyl of
4-6 car bowoaBoaH]12 phenyl, and nonocyclic heteroaryl of 2PETaz0WBEN7@t ONB
and 1-3 heteroatons, all of which nay be substituted with 1-3 of R10, or

R6 i's selected frem & %4 TEABEEd NRIGLORNSGR! /b O Tadif) SRHAOMENORS and

1-2 heteroatons sel ected do an 5-7 menbered
het er ocycl oal kenyheteroatdons seketedfromt DD, S@ﬂzmlmbmrmtorfmlme sebhacttemsf r om N,

S(=0)0.2 and 0, wherejn_one or of the ca at g aid

het grgc%/cl oal klyl g saie herERYE} Ogﬁqyﬁe‘??%’ tﬁﬁﬁé‘ i rmzc%ob’o “Ysjf(b et‘?’ﬂ)‘t ) ta()xﬂjer eltﬂ
sai eterocycl o i e substituted w
193 of R10. A Rzgﬁ&woﬁ%rzloalﬁg fﬂa’?féﬁﬁb%& & f‘@ X ’y O(=0) NR2AR25,

S(=0) 2R26, A-( O)R24 A- C(=0O OR24, or A— O)NR24R25 or R6 is selected
from hydr ogen, haR%gersszlecned ifioine hydrogenp alklyy df ds6ycarark gtomst halodk¥anfHoh

at ons, al kenyl of rbon, abo | ad oal kyl
of 1-6 carbon at ? gf r@%osfé @X‘%f‘g%s @rﬁﬂ}gﬁ? &y%gl; % >car bon
atons, cycl oal koAyc@io)ﬁ%pp@(i@ij%‘cuﬁa,A_&(:E@ RQAR@?Z) R23, NR27R28,

A- NR27R28 A-Q R29, QR2Y9, O A-NR24R25, =0 R24, C( =0) OR24, C(=0 NR24R25,

A-C(=O R24, A-C(=Q)OR24, and A-C( —O?NRZ R25 R22|s selectedfr%rﬁagl
hydrogen, al kyl oR 1liseelestadoiontygloalkyhphattcgarben apn@s nhgp o080 and

cycl oal kyl of 3- 1 ?EB&? qt dg d fbkoxy of 1-6
carbon atons, ha?%%%g% %}Qrﬁs car kog?lssg%l%rrls?%eft cyc an? oexy of 3-6
carbon atons, or SD)s, andl@ciled Whidmnmeybé adistigptedofitB163 R Bomr at ons,
cycl oal kenyl of 4-6 carbon atom; phenyl and nonocyclic heteroaryl of 2-5

carbon atonms and _3s 3 het eroa Iect O S 0. and all of
which may be subBti tlrsl R erf 3he GI"m?;?’f 118’11 &2?? g@é%legggﬁ %%

nmenber ed het er ocygig@htnls sRfecRdGd@N @) S@i@)}a& wh&ginlong d’f&h@é@@drpa[’fﬁm§9| ect ed
fromN, 0, S(=O0_2, and 5-7 nenber ed heteroc_ycl oal kem(/) of 3-6 carbon

atoms and 1-2 het Br gaidorhstesesystoali] f mayn by, oxdize =v) CEOItEhessin s4e or
more of the car boﬂetg}o%%oﬂﬂylstﬁa}ﬁbe 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-RZ 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_, 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)y.,, 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,, 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
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321 WO 03/027112 PCT/ US02/ 30176 heterocycl oal kyl or heterocycl oal kenyl may
be oxidized to C(=0, wherein said heterocycloal kyl or said

het er ocycwoaBikeny? may be substituted with 1- 3 of Rl; w PaTiUse2/provi so for
A(OR22) - R23 t hat when R23 is selected from hydroxy, alkoxy of 1-6 car bon

atons, hal oal koxy Hﬁﬁy 6 G

atons, A is not ieq?a‘%?i({ %%g] gp?%éepen g%t%}:cgﬁ%e @g O?rlo?n h rogen

al kyl of 1-6 car batmmsatA}Rﬁ | iK™ of- cz(—@)@aF“bmcm#emRz“aFSkmsz6{282 6
carbon atons, hal oal kyl of 1-6 car bon atons, and A-R23, or R24 and R25 are

i ndependent |y sel 8Eted from cycl oal kyl of 3- 6 carbon atons, cycl oal kenyl
of 3-6 carbon atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons

and 1-3 het eroat ORQQ %eée?é'ét&ﬂﬁ”t)ﬁp%sﬁ‘éalky@@f@)-@.cgnboﬁ%ﬂoﬁs p?lvleh%/ oMot gdlicmay be

substituted with 1-3 of R10 are i ndependentily selected from
5-7 nenbered het betswopcyloaf I2y5 caftbog-Bowsirdndnl-dt betsroatodnsl s¢ledtest drooathbns

car bon atons . and S Doet QLA Rt BaY BH SRRGMN "0 S 0680: 9 wher i n one

or nore of the carbon atons in said heterocycl oal kyl or heterocycl oal kenyl

may be oxidized R® G =Xy, mﬁﬁe&ﬂnhaabdydm@meylosycj ea&dfwn QkonsAliadd 1-2
het er ocycl oal kenyl maybe substituted with 1-3 of or R24 and R25
conbi ne, toget her hfergatampeselediedEen I\étQ)rﬁ(T@)MhW@ﬁreﬂrh@%e efrtee cbemmateEl, to

forma 5-7 nenber I t

het er oat ons sel ecgﬁgdﬂﬁ gﬁrﬁﬁxgy\ﬁ?@d&% gl%and 8)%@{2%@ ]}@ @@)«a}f Sfferéin® said

het er ocycl oal kenyhetefocgelbakkst oy batubsttuamidvith 2-3het R oat ons sel ected from
N, S(=O0_2, and 0, or a m)nocycllc het eroaryl of 2-5 carbon atons and 1-3

et or 0y ol oaTEy FOBPOREL e Bt Tomly Hoa B g8l oo 0 =0), al | of

whi ch may be substl tuted with 1-3 of R o; 322 WD 03/027112 PCT/ US02/ 30176

R26 is selecte KCom al kyI of 1-6 carbon ato alkenyl of 2-6 carbon
- ffi

O
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al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, A(OR22)-R23,
and A-R23, or R26 is selected fromcycl oal kyl of 3-6 carbon atons,

cycl oal kewglo3o27132 6 car bon at ons, phenyl, and nonocycl i c Pegtesovarygé of 2-5
carbon atons and 1-3 heteroatons selected fromN, S(=00 2, and 0, all of
which may be sypstituted with 1-3 of R10, or R26 is selected from5-7
nmenber ed het eraaycl oal kyl of 3-6 carbon atons and 1-2 heteroatons sel ected
fromN, 0, S(=00]2, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon

atons and 1-2 rgatons selected from N, S(50 0_2, wherein one or
nore of the carlbon tonms in said heterocycl oa? kylj or heterocycl oal kenyl

may be oxi di zegFt =0) , rein said hete 6c I k sai d

het er ocycl oal l\g b stituted with is selected from
hydr ogen, al Kyl "of %¥-6 "t¢arbon at ons, al kenyl ar on atons, al kynyl
of 2-6 carbon atong,~ hal oal kyl of 1-6 carbon ato nd A-R23, or R27 is .
sel ected from cycl yl of 3-6 carbon atons, Ikenyl of 3-6 carbon
atons, phenyl, and~>Nwnocyclic heteroaryl of 2- 5 bon atons and 1-3

het ercat ons selected fromN, S(=00_2, and 0, all of whi ch may be
substituted wth 3 of R10, or R27 is selected from 5-7 nenbered

het erocycl oal kyl qgf 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=00_2, and menbered heterocycl oal kenyl of 3-6 carbon atons and
1- 2 heteroat ons cted from N, 0, S(=00_3, w ereln one or nore of the
carbon atons in sdid heterocycloalkyl or hete ocycl oal kenyl may be

oxi di zed to C(EQ pherei n |d het er ocyclFegkk s

heterocycloal ke ylbe tltuted W th 1 1’2’ is selected
f rom hydr ogenyoa ro egarbon atons, al ke of ~12- 6 car bon at ons,
al kynyl of 2-6 carbo hal oal kyl of 1-6 carHon fat ons, 323 WD
03/ 027112 PCT/ US02/ 3 6 A-R23 C(=O R24, C(=0 : C(:O) NR25R30,
S(=0 2R26, A-C(= '& - C(=0) OR24, and A-C(=0 R25, or

f)fiQ L&Q
e} SO

Mfm@ Jea¥s

/O\/\N

O’
and
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R28 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 ow® is@baCt ed from N, S(=00_2, and 0, all of whicrCrasonsn176
substituted with 1-3 of R10, or R28 is selected from5-7 nenbered

Lo 00t oo oBbyTad P Tt % Delsiomamm aciegiadfron

0, S(=0 , an ere het'érocyc atons and
1- 2 het er oat carboms edtenise dytloakkenyl, of),4-6( sipOn 2atombe rphienylpremdomonoeeliof t he

carbon atons, i n said ef er qcycl oal kyl _or_het erocycl ogl kenyl, may b

oxi di zed to @@‘@)afylv\ﬂ@gé% rFa%Qi BOHst %94)01)7% n’&%‘?rR?th’ér a@aP Which may be

het erocycl oaglhﬁﬂwted@g[hq% stpstituted with 1- 3 of 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)-R23, and A-R23,

or R30 i s seReéds edledted ooy &47ombibered heRr@ycmaliyh of Bemnsarbay efoow| dodnk 2 of 3-6
carbon atons hepyl , and nQcycl i t e oaryl .of .2-5 .cagbon_at ons ,and
1-3 het er oat B rofg%gct 8§e‘ft$%m , S?\gO)h%(t__gj,r)O%m&n%, Q1 190gs é\?ﬁi cfre ‘firege
substituted WetbfdccldalbnyR1YE, 3-8 caiilh bon&ehRL 1 &0 héteRyiioms/ sélBARRE ideh N,

het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
0, S(=0) 0_2, Ser{dosand (b yBwred on et @erscyicthe sitben plongt inFagl keierperrleallods and

1- 2 heteroat \ . = , ejk f the
carbon at om8ﬁet§§%§&gﬁg@3{l g‘%cb{yo"é‘? lyzﬁ%(tg%%gt%éwg%{cq goazlljld[ %ejfgrogcrlr(gg}ﬁ ﬂeo(%

oxi di zed to &fi&Qeterodieicailenylsaiag teequbstitoied! wah Kyd odrR$aneR™, A-NR*R>,
het er ocycl oal kenyl ' bstitutgd,mth 1-,3 of 0,, or R25 a R30
conbi ne?/ tog@%@ﬁ‘z\jﬁ%@%q%ﬁﬁﬁi ?98@?‘?5%50 :tQ)ZBﬁi éh%%ii%aﬁec(:é? r}ﬁé’éj, to
forma 5-7 rrg@g_r@@hﬁ?@ké’r&cycl oal kyl of 3-6 carbon atons and 1-2

het er oat ons sel ect'ed from N, S(=00_2, and 0, a 5-7 nmenbered 324 WO

03/027112 PCT/US02/30176 heterocycl oal k.er%l of 3-6 carbon atons and 1-2
het er oat ons Beliesdleated from hydrogspi@logen, ninl¢, oitrop hydrorpnakylaifilc6 isetbenoar y|

of 2-5 carbo to d.-1- et er oat all, of ich nmay b uhst .t ut ed
With 1-3 of %f%‘;s’ éﬁ%&% of :E-g’ cargon atoms, 81’{5yny1 5f2-8 tarboh & oms, Xalogllqsrl (%S b
carbon atoms, alkoxy of 1-6 carbon atoms, haloalkoxy of 1-6 carbon atoms,
cycloalkoxy of 3-6 carbon atoms, A-R*, A(ORZZ)—R23 , NR?R%, A-NR*'R*, A-Q-
R”, Q-R¥, Q-A-NR*R?, C(=0)R*, C(=0)OR%*, C(=O)NR*'R%, A-C(=O)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

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)», 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)p,, wherein one or more of the carbon atoms in said
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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 R20,038210{2-0) OR24, A-C(=0) NR24R25, A-NR27R28, or RPETIS0yal1ect ed
from cycl oal kyl of 3-6 carbon atons, cycloal kenyl of 3-6 carbon atons,

phenyl, nonocycli I - : C6Y. SRaL B

sel ected from N, %?tg%;cg@g@{%inoé%%fe?ozf?fﬁg@%iIf:} %gﬁg%e&gﬁbéﬁ’ut ed wth 1-3
of R10, or R29 i ssaéhetetoesiclbalbph ds#idriienderyetbaliengl may bk eabskiftedwitB-16 car bon
atoms and 1-2 heteroggfons selected fromN, 0, S(=00-2, and 5-7 nenbered

het er ocycl oal keny o6R"3-6 carbon atons and 1-2 heteroatoms sel ected from
N, 0, S(=00-2, wherein one or nore of the carbon atons in said

heterocycl oal kyl @tnhheé gf&@@b%pﬂ(bﬁﬂwwmt%&@%iigwe&&i omQydrier ei n
sai d heterocycl oal kyl or said heterocCycl oal kenyl may be substituted with 1-

3 of R 17. The cdkpuoynef ¢f6 ariom atomswHelasllioxRe of sl-$ecaboe datpmemand

cycl oal kyl of 3-6_carhon (o) all, of whic y be substituted with 1-3
of RI0, or R6 is %?%33]?‘8%"%%@%@}‘?{8%&%‘&@7 ocycl oal kyl of 3-6 carbon
atons and 1-2 heteroatons selected fromN, S(=00-2 and 0, and/or wherein

one of the carbonR*airdnB> iafe MmdesbnbieitBr etaceddokddsHydrapen bakixdifdi-g eatbbn C(=0) ,
wherein said heterocycl oal k@g@ may be substituted with 1-3 of 0,. A-R23,
A-NR2AR25, O =0) Retams; akeny] oR24, cagqonpyime.atiomyl of 2) capbag. atpmgshatyaris)

A-C(=0O OR24, or A = ; i.s sel ected from hydrogen, hal ogen,
ot o QAR o PR, b

nitrile, nitro, hydroxy, tarbon atons, hal oal kyl of 1-6
carbon atons, A-R23, A(OR22)-R23, NR27R28, A-NR27R28, A-Q R29,
S(=0) 0- 2- R29, S(=RjDafd R’N\r2d Rfeperdently GRR4tedClrom) NRAdstey, ofA3-(CeathprR2 4,

A- C(=0) OR24, and Afggzogl\lfz RZ@ %23 6V\D 3/027112 PCT/ US02/ 30176 2 1is
sel ected from hyd?8gen, <& Oi?ﬁﬁen of &0 £PBOR W%, PRS2 RS | MOPOPCEC car bon
atoms, and cycl oahé¥oaBfl oF £-5CadrBaN afin¥ Bind R23 hderdbfst @ibctadofrofiy o, 0XY,
al koxy of 1-6 carbon atons, hal oal koxy of 1- 6 carbon atons, an

cl®@al kyl of 3-6

cycl oal koxy of 3-B(=Qubond&deHwf vhichrnay besubstibgedewith  ohefdy

carbon atons, phenyl, and
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)p, 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 said heterocycloalkyl or said

heterocycloalkenyl 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),.,, and O, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)y.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
heterocycloalkyl or heterocycloalkenyl may be oxidized to C(=0), all of
which may be substituted with 1-3 of R'’;
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nonocyclic heteroaryl of 2-5 carbon atonms and 1-3 heteroatons sel ected
fromN S(=00_2, and 0, all of which nay be substituted with 1-3 of R10,
or R23 iwoslognted from 5-7 nenbered heterocycl oal kyl of PETAISoZBMON at ons
and 1-2 heteroatons selected fromN, 0, S(=00_2, and/or wherein one of

the carbon atoms {s §§i’lg°tp‘ﬁhﬁﬁ10£% O@qldgé/ bSBNo g nSirl glegll&cgrb@}ﬁa@m%

wherein said heteroc e substitute

provi so for A( OR&kyRADft2hEcarbvbee atoRR3 haleakkgl eﬁﬂédcafrbmtbmd,rﬁ@R”) Rlzakoxy of
1-6 carbon atons, cﬁéol%) koxy of 1-6 carbon atonms, and cycl oal koxy of 3-6
carbon atons, A j an ' R24 and R25 are mdependently selected from
hydr ogen, al kyI of 1-6 car bon atons, hal oal kyl of 1-6 carbon atons, and

A-R23, or R24 andrR2p s%[&tédn@&ﬁ%é@amlyyoﬁgt@emsnfaf&m CyElbaRbY | ofof-63- 6
carbon atoms, phenyl, and monocyclic heteroaryl of 25 carbon atoms and

1-3 heteroat ons sabe vths syl andma@poydic kateroaryl af P- 5o¢aﬂm ghmgepdbe

substituted with e ind elected from
5-7 nenbered het i’?ogﬁsﬁogéWﬁelegfeﬁﬁ%mcﬁrzggﬁé)éﬁ’oﬁ%fgn & osé:oons
selected from N, gihstiffedBh 2.3 R} @r wherein one of the car bon atons in
said heterocycloal kyl may be oxidized to C( O) wherei n said

het erocycl oal kyl _pmy be substituted with 1- or R24 and R25

conbi ne, toget her Rwi Isrsetagtedfram gt membsrgd BCWXﬁO%IKﬂyOfé -8 cahon AW, to

forma 5-7 nenbergd hes gL K?/a%g?@g?lg&ggfﬂﬁﬁqg r*mnog?) ONBd ARdndmBere

het er oat ons sel ect ed from cfic 326 WD 03/027112
PCT/ US02/ 30176  hb¢teroogelydlkergi of 3wheriBimatoms aodl 1thbetematoors seteoted fromsai d

het | oal kyl di t O | I b bstituted
Wt a3 o R0 Nt (-Blecin, o AFkeToorTle b RS, S oal kyl
of 1-6 carbon at H&Erocﬁél%ﬁ)ﬁr'ﬁ%ﬁaro@@%a&e@l%aﬁbe B8 1§ €203, Qehek&iam

cycl oal kyl of 3-6 carbon atons, phenyl, and nobnocyclic heteroaryl of 2-5

carbon atoms and $2i@hpterasyelaalisyiorseiddetesacydioadiannd mgy bepebstitutethwith 1-al | of
whi ch may be subsg b ted with 1-3 of R10, or R26 is selected from5-7
menber ed het erocycl oal Ryl of 3-6 carbon atons

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?7 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)y.,, 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

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,
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and 1-2 heteroatons selected fromN, 0, S(=00_2, and/or wherein one of

the carbon atons in said heterocycl oal kyl may be oxidized to C(=0,

wher ei n swod3letiez ocycl oal kyl nmay be substituted with 1-3Pefi/iRLD30IRR7 is
sel ected from hydrogen, al kyl of 1-6 carbon atoms hal oal kyl of 1-6 carbon

atons, and A- R23 23@( C@géﬁgée@?(gﬁzsfgeg@car bon 3 O q{% (‘C(c.@%zan Aat ons,

phenyl, and m)nocycl ic t er oat ons
sel ected from N, CG(@}O)R)"_,&,ndaﬁndf(ﬂD)MR%“R@t omhi ch may be substl tuted with 1-3
of R10, or R27 is selected from5-7 nmenbered het erocycl oal kyl of 3-6

b t d_ds 2 het t t 0, S(=0 d/
wher ain oneof - tRe Geie S OIS B e DY BB RYTONRTETORD di zed
to ¢(=0), wherei Ehrﬁ | diolifal gﬁéﬂ‘ﬂ’%&%‘cw{c ﬁ@é‘ro@x‘%rl HDH bdbtiLatoddstalld =3 Of

R10; R28 is sel ect ed rom hydr ogen 1-6 carbon atons, hal oal kyl of
1-6 carbon atorrshetérom;s &let@)d?ﬁ@m@ S{f@%a a®] Q) N&Z@ﬁ?muchsm’:@) beoe,

A-C(=O R24, A-C(= 4,.a (%é?;llg))NRz4R25 or R28 is selected from
cycl oal kyl of 3-654 %6‘# ]{ﬁb?‘ré ey, nonocyclic heteroaryl of 2-5

carbon atons and 1-3 heteroatons selected fromN, S(=00_ 2, and 0, all of

whi ch may be subsie% gtséréct@ﬁtfrbniﬁw afenfBbbed BételB2fclodky adfedsb adrfonattods 7
nmenber ed het erocycl oal k -6 carbon atons _and 1-2 heteroatons sel ected

fromN, 0, S(=0 0am lgh t@roaomaﬁ selpctethdrase N.3®7 SEPh3s 62 113 Pembessd2/ 30176
h b |
the carbon atomns h&el%% a{i%q"y{ 9EY® &%J%Atoﬁ@%nﬁ) t%’ %t%g'ls g legl(fg;@o% -

wherein said heterocyc stltute
sel ected from al kil (Oj SI-(B)OQaMdmremtmms orhmlo&aloﬁyﬂheoéar&erﬁ at@andan sadons,

A(OR22) - R23, and R30 | ected f | b
ag ons, )phenyl anan ete‘i?ﬁﬁ‘ﬂ%%}%ﬁ’lloéhhéf%g’@gg nlﬁlfnr“gng éc oaﬂt%%ré) é{‘ﬂ’&fcar on
het eroat oms sel ec&a?@' hetfefd%YMBhlkﬁ(arQhﬂi%teré&%&lkeﬁ!ﬂ m@f bYRLERARY whE 1-

substituted with 1- is selected from5-7 nenbered
het er ocycl oal kyl B)fofR% carbon atonms and 1-2 heteroatons selected fromN,
0, S(=0)0.2, and/or wherein one of the carbon atons in said

het er ocycl oal kyl . xi gl ze = ej s N r al kyl
may be substit ut ega:’,/\lf ?%e%@%gglé a%t%%f g()_(%‘bon X{'QI%E, dllgen%‘épz Q%&l%oﬂ%yo%s?
alkynyl of 2-6 carbon atoms, haloalkyl of 1-6 carbon atoms, A(ORP)-RZ,

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)y2, 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)y.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 0of 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, a 5-7 membered
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R25 and R30 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 erwatose7isel ected from N, S(=0)0.2, and 0, or a nNOMOTWSOR/B0176

het eroaryl of 2-5 carbon atons and 1-3 heteroatons, all of which may be

substituted with &Féf%l&&g&l% B%a?o%hea(ﬁ%ggaﬁd P@l@téﬂﬁtoﬁﬁg Sélé@te@ %rolﬁpn

at ons, hal oal kyl car at ons
A-C( O) NR24R25, ANNB(%‘D?Q@ and Ox of@&omec@bémtem:hrylrafrﬁ-iyarbmaaﬂoms auﬂ 193 6
carbon atons, ph

h
het er oat oms sel ec@%%ro?‘t;’m@gao ij"‘é%ld@)‘%ty esa]ﬁ%mﬁe‘fiﬁ’l@ﬁof é\#ﬂ e ;nsbgnd o

substituted with 1-3 of RlO or R29 is selected from5-7 nenbered

het er ocycl oal'kyl R¥ i3:8.4&1 fAQH aﬁéy%?l 633fhoh-aforN€ tafiteAF (TTB6 88bEE hdehsf r om N,
0, S(=0)0.2, and/or wherein one of the carbon atons in said

het er ocycl oal kyl afkynybefckeb diarhent atomsy kdpalkylwpBiei parben iy ehdeychoal kyl

may be substitute s 65’271 zP / US02/ 30176 18. The
conmpound of clai ﬁ@%&é‘oé@ﬂ%ﬁn@ﬁ éﬁgg |}§§ gf OO0 FBI I I\ |
I\ NNNHCNNNN 6 HF O FFOCQ I | ~NNNI ~NNNNI, HHNH
\I 1~ 00 F ~R¥P i sblebledfidne c%lbhlkﬂllcof BleHtdrbon 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)o., 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(=0), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3 of R,

17.  The compound of claim 16, wherein RS is selected from cycloalkyl of 3-6 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)o.; and 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'’, A-R*, A-NR¥R?, C(=O)R*,
C(=0)OR*, C(=O)NR*R%, S(=0),R%, A-C(=0)R*, A-C(=0)OR*, or A-
C(=0)NR*R% or

RS is selected from hydrogen, halogen, nitrile, nitro, hydroxy, alkyl of 1-6 carbon
atoms, haloalkyl of 1-6 carbon atoms, A-R*, A(OR?)-R*, NR*R*, A-NR”R”,
A-QR%®, S(=0)p2-R®, S(=0)2-A-NR*R*, C(=0)OR*, C(=O)NR™R”, A-
C(=O0)R*, A-C(=0)OR%, and A-C(=0)NR**'R%;
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I\ ~\V F OFFOFBI1 I I, 1 1 I, NNHS-NNHOO rN2Nl IN N O XN

NINO OS,N) HH 329 WO 03/027112 PCT/US02/30176 F OOF FOHOI | ~I 1/
NNNS NWwHNBl2HiH6 OOFol | I/ H2NII~INNNNNPT/II-SOIZB(H76'I O
(ONO) FH2NII Il 1/ NNN~NNNN HQG'j HI~ /I [/ and 19. The conpound

of claim1 or 9, jhe gélgctgf grgﬁlblgﬁrgégehglkw ﬁmn %?’c% d;{iaﬁhs Cl{alc?au@yl Jrargon

at ons, cycl oal kenyl nonocycl het er oar yl
of 2-5 carbon at osmbadlorhs,3nl el elpaliylonts- 6abﬂbomhtom;;ch may be

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)¢.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,

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;

4 and R® are independently selected from hydrogen, alkyl of 1-6 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, phenyl, and 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* 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

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, monocyclic
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substituted wth 1-3 of R10, or R7 is selected from5-7 nmenbered

het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons selected fromN,
S(=0) 0. 2 wod302amz 5-7 nenbered heterocycl oal kenyl of 3-@®cxarsbvsniaé ons and
1-2 heteroatons selected fromN, S(=0)0.2 and 0, and/or wherein one or

nore of the car bohetieiBandios#heleil 66 OGY Chdh %Ydm@fn Qﬁ‘d ﬁEt@ﬁ%?‘gBQlkﬁenyl
kyl

may be oxidized to C(=0), wherein said heterocycloal
het er ocycl oal kenyFHQYd%ﬁ Qé‘édlé%@t(?(t:@edlv&ﬁwhﬂchn&y@b sEdituted wRRA3 -3 AF RER4R25,
C(=O R24, C(=0) OR24, C(=0O NR24R25, S(=0) 2R26, A-C( O)R24 A—C( =0) OR24, or

A- C(=0) NR24R25, o0R2R e nitr dr oxy,
al kyl of 1-6 carbon zYiSt (k)e?n%c?gd ﬁﬁ{? glkM 8¥nlhé/ @g t?gﬁnsathc?:lf?ﬁ{ zLI y{]§|°a 0.6
carbon atoms, hal efinksyA(OR)-RE, (aadbﬁol{” 380 WD 03/027112 PCT/ US02/ 30176
atons, al koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon atons,

cycl oal koxy of 3:6¢carb A(OR22) - R23, NR27R28, A- NR27R28
A—QR29, Q R29, ‘AN %ﬁéﬁidt qgﬂcﬁm?kbé( Ob%ﬁzaarb@q —tymso 4henyl, and

A- (=0 Re4, A- C( nfdn 14 F@H\‘E% '
hydr ogen, al kyl of 1- gr bonoﬁg ha 65?%':0#1{32 d fgsﬁéé%%t%glsasteg%ed and
cycl oal kyl of 3- 6ﬁ@mltio$(ﬁ)@mnd@:alluofv@mmnayeubmbsmuteﬁdmms AR of 1-6
carbon atonms, hal oal koxy of 1- 6 car bon atons, and cycl oal koxy of 3-6

b t 3. | -6 b t
L om Rent of " 4T RIBRISEE 7 '] BB S O S o of 2-5
carbon at ons and arid :B-zhleembaah@r@le%@demrﬁwa)oga;@)o ?(an@)cﬁ)_v%aerélﬁ%ng’o a'7' of

whi ch may be subtltuted with 1-3 of R10 I's selected from
menber ed” het er ocy®eotAReN atpms3ing saigy b@iﬁroﬁlf@ﬂﬁkylam(dY1b620hleh®do®t GﬁBOL:eI ected

fromN, 0, S(= 0)03 ﬁ,{gq(ﬁhez]g%;@ e t‘é{eal e | -afio.3-6 carbon
atons and 1-2 het‘évrgrgtomls se?e t %ﬂ%ﬁom Jug&}’ d%i g¥ 5 /’or wher ei n one

or nore of the carhon atons in said heterocycl oal kyl or heterocycl oal kenyl
may be oxi di zed-tB- O@S@)ﬁc‘ted«ﬁﬁ&nehydrog@, dikybbé i @coecbanitink, logRylht 1-6

het er ocycl oal keny ) byted with 1- 3 of R10; with the proviso
for A(OR22)-R23 t aé%%rﬁs’ﬁfg g sé’lrect ed from hydroxy,
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.2, 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-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'Y:

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*R3, 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)-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.,, and/or wherein one of
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al koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon atons, and

cycl oal koxy of 3-6 carbon atons, Ais not CH R24 and R25 are independently
sel ect ed Wooniobpdz ogen, al kyl of 1-6 carbon atons, al kenpCTafSo23@7€ar bon
atons, al kynyl of 2-6 carbon atons, hal oal kyl of 1-6 carbon atons, and

A-R23, or R24 anehdRR&bati emmdeﬁem@te hiteyocsElbarie ehdyr béndscycﬁmlawxl@gi} 3-6
carbon atons, cycloal ken

g of 3-6_carbon atons henﬁ fé% g nonocyclic
heteroaryl of 2- 3vhesimerid hetsrasyalqalkyl mayhe Ei}béﬁ‘i‘@ﬁﬁw’é]é SRt r om N,
S(=00_2, and 0, all of which may be substituted with 1-3 of R10, or 331 WD

03/ 027112 PCT/ USqas ﬁgiﬁzgc@%gmga%yﬁ%? 18 Bt SREAII oA Arech edlhom 5- 7

menbered heterocyc car bon atons and teroatons sel ected
fromN, 0, S(=0pni, Aﬁ@ﬂ R radileRéY ohet er ocycl oal kenyl of 3-6 carbon
atons and 1-2 heteroatons selected fromN, 0, S(=0)0.2, and/or wherein one

f th o} t i ' I |.0al k I
Ty Do oxi di zod Ko Ot dr AR P Er By RGN Py PR and "
het erocycl oal kenylongByclieheidtdfil beRed citbbd) atbud &id B@Ohet%atB%é RS

conbine, together with the nitrogen atomto which t are attqghed to
forma 5-7 menbediom NeB&i®oyaind4).lelllof sthich gaxhbe B&Stlmmlthéﬁobf
het eroatons selected fromN, S(=0)0.2, and 0, a 5-7 nenbered

noter ooyl oal kenyen gf o CRLRON R 8 edr 2, DEEVPSE caRLEEE from

N, S(=00_2, and nmonocyclic er oar on-at ons cand 1- 3
het er oat ons, and/aml lvmhdételroatoﬁm%edﬁcteﬁ)ﬁ'emdﬂ OhS(ﬂaﬁ)QO:{hcﬁdrOWEerem @i of
heterocycloalkyl het er ocycl oal kenyl may g oxi di all of

whi ch may be subélfq eUPRY afprhs, 11 -siid eteiasyClpgllyl mayebe Zq’dr B’mqﬁf@gﬁl of 1-6
car bon atons, al ke ofg ReEroTEHORYBHR: sub@ﬂﬂ?&’é&%ﬁﬁ"i ofgiegibon ators,

hal oal kyl of 1-6 carbon atons RJ6 is sel ected
from cycl oal kyl of 3-6 ¢ rbon atons, cycl oal kenyl of 3- 6 car bon at ons,
phenyl , and nono&Jchnd Rhe?@nb@ﬁytogétﬂlelz withdhe bfrogen atematnowhith 3hdyeser oat ons

sel ected 1rom N, 3(50) Qeroris! 30 utdoefls 1Sy TBiCor SERHAbEths LD 1-3

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 Rm;

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)y., 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/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,
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R26 is 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 nenbered

het er ocycWoaBkeny: of 3-6 carbon atonms and 1-2 heteroat on®C3aiSezsmEds f r om
N, 0, S(=0)0.2, and/or wherein one or nore of the carbon atons in said
het er ocygl oa t er.nc I o (=0, wherein
sai d he%/%r ocglé? Iﬁé?/ ooscgdgl%igb%gtegeg&c oalég(zurfﬁgn%ﬁ %eiﬁsubstl tuted with 1-
3 of R10; 332 WD 03/027112 PCT/ US02/ 30176 R27 is selected from hydrogen,

al kyl of 1-6 carbon at : aI kenyl of 2-6 carbon al kynyl of 2-6
carbon atons, haF car bon atons, and R27 is sel ected
fromcycl oal kyl of]| 3- ¢ rbo cycl oaI kenyl bon at ons,

O& of 2-5 caybg heteroatoms

phenyl , and O
selectedfr%gjjS( O)02Hand0 all of { may bd s&ubstltuted with 1-3
of R10, or is sel d from5-7 nmenbered hetero oal kyl of 3-6 carbon
atons and 1-2 hetero selected fromN, 0, S(=A0Q_2, and 5-7 nenbered
het er ocycl oal kenyl of 3-6 carbon atonms and 1-2 heteroatons selected from

N, 0, S(=00_2, and/or wherein one or nore of the carbon atons in said

het er ocycl oal kyl or heterocycl oal kenyl may be oxidifzed to C(=0), wherein
sai d heterocycl oal kyp or said heterocycl oal kenyl F Fbe¢ substituted with 1-

3 of R; R28cis sel ested frem hydrogen, al kyl of rbon atomns, al kenyl
of 2-6 carbon 5, |l k of 2-6 carbon atoms “ hal o Ik 1-6 carbon
atoms, A-R23 24N ) OR26, C(=O) N 6~ C(=0) R24, A-
C(=0 OR24, and A-C(=D NRR4R25, or R28 is s I dfr elloalkyl of 3-6
carbon atons, cycl nyl of 3-6 carbon at phe nmonocycl i c

het eroaryl of 2-5 n atoms and 1-3 het eroatoms ct ed fromN,

S(=00_2, and 0, all of which may be substituted W|t 1-3 of R10, or R28
is sel ect ed from5-7 nenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het er oat ons sel ected frjom 0, S( =0) 0_2, %ﬂbered
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het er ocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, 0, S(=0)0.2, and/or wherein one or nore of the carbon atons in said

het er ocycwoaBkyiiinr het er ocycl oal kenyl nmay be oxi di zed t oPClASp/30her ei n
sai d heterocycl oal kyl or said heterocycl oal kenyl nmaybe substituted with 1-
3 of R10; 333 WD 03/027112 PCT/ US02/ 30176 R30 is gelected from al kyl of
1-6 carbon atong, al kenyl jof 2-6 carbon atons, b of 2-6 carbon
atons, hal oal ky]| of 1-6 cdrbon atons, A(OR22)-R23, A-R23, or R30 is
sel ected froROCY 3- 6-Ca bon at ons, cyc /da enyl of 3x6 carbon
atons, phenyl, 0 C y oaryl of 2 ongl apd 1-3

het er oat ons  sel ect ed leom N, %( =0)0-2, and 0 aﬁl d‘l' whllc may be
substituted with 1-3 of '! R30 is selected from nber ed

het er ocycl oal kyl of 3-6 on atons and 1-2 het ero sel ected from N,
0, S(=0)0-2, and 5-7 ne het er ocycl oal kenyl carbon atons and
1-2 heteroatons sel ected from N, 0, S(=0 0-2, and/or V\/nerein one or nore
of the carbon ato i§ said heterocycloal kyl or het%ocycl oal kenyl may be
oxidi zed to C(=0O, whgrein said heterocycl oalg<yl or |[said

het er ocycl oal ken be tituted with 1- or y and R30
conbi ne, togethek, he rogen atom t g, \hi the lar tached, to
forma 5-7 menber &8 hdt eNocy?l oal kyl of 3-6-cafboN atbnsN and 1-2

het er oat ons s cte omN, S(=0)0.2, and 0, @ 5-7 pwe her ed

het er ocycl oal kenyl -6 carbon atoms and 1-2 heteoms selected from
N, S(=00-2, and O, a nonocyclic heteroaryl of 2-5-Carbon atons and 1-3
het erocat ons, all of which nay be substituted with 1-3 of R10; R29 is

sel ected from al kyl of 1-6 carbon atons, al kenyl of 26 carbon atons,
al kynyl of 2-6 &h ¥, hal oal kyl of 1-6 carbopi atons, A-R23, A-

C( =0 R24, A =6)\.0 4R25, A-NR27R2& is selected from
cycl oal kyl ™5 ca | oal kenyl of 3 |car[ on @ 5, phenyl,
nonocycl i c het er oar ' at ons sel ected

fromN, S(=00-2, and O, afl (Bif V\/mch may beo\‘) l
and

19. The compound of claim 1 or 9, wherein 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 RIO, 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, 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'°, A-
R%, A-NR¥RZ%, C(=O)R*, C(=0)OR*, C(=0)NR*R”, S(=0),R*, A-C(=0)R*,
A-C(=0)OR*, or A-C(=0)NR*'R*, or

R’ is selected from hydrogen, 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
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substituted with 1-3 of R10, or 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,03apd15-7 nenbered heterocycl oal kenyl of 3-6 @arhsnzatiosns and
1-2 heteroatons selected from 334 WO 03/027112 PCT/ US02/ 30176 N, O,

S(=0) 0. 2, and{mks WikeioR l%gal%n %lh?s Pﬁloﬁlﬁ&@géf 8f li"?inca%&f'ﬁo %@alk X
heterocycl oal kyl "or heterocycl gal e oxi dized V\%grel n
Od%% WORPwith 1-

sai d het er ocp€Beatihon eﬁonsalAdRﬁetAé Qd{%,aNRgmﬁ AFN)RB& ,sAb@

cycl oal kyl ol 3 BReR bor Cins. TN an ORISR ¢ RAEPBhry A1 2.5

carbon at ons (gAQ)ARP, afWeA KICAHNRBR?I | of which may be substituted with 1-3
of R10, or R7 is selected fromb5-7 nenbered heterocycl oal kyl of 3-6 carbon
atoms and 1-2 hetgroatons selected fromN, S(=00_2, and/or wherein one of

the carbon atons & iswleetedéf@mbwlﬁxg@alaﬂyyl ‘afdy6 barbow attimse Haloalkg) el -6

wherein said heter tiduted with 1-3 of R10O, A-R23,

A-NR2AR25, C(=0) RZ %%Xi%f‘%ac%@ y@@k—‘% Wﬁﬁ@ ag? 1) 2R26, A- C(=0) R4,

A-C(=0 OR24, or A-C(=O NR24R25, or R7 is selected from hydrogen, nitrile,

nitro, hydroxy, aRRYis se]fectkdﬁﬁronahjahnxﬁtadi{Wy offiad ceabday htonfs, AalGalkénsbehl -at ons,

al koxy of 1-6 car bon at ons, hal oal kCﬁ of 1-6 _carbon atons, cycl oal koxy of
()

3-6 carbon at ons, 042193 AloMHRBD §YRoakonyef A garbon aiQRSTELS. A- O R29, O R29,
Q A NR24R25, C(=0)R24, O(=0) OR24, C(=0)NR24R25, A-C(=0) R24, A-C(=0) OR24,
and A- C(=0 NR24R2R? R2&]dctedS8bMCdRIballR B gl rc%@ﬁ‘ ,at@ﬁl;kya chalk%nﬁ &g Jgon

atons, hal oal kyl of 1-6 carbon atons,” and cycl oal kyl 3-6 carbon atons;
R23 is sel ected f cahphypdnsy phengyl, k‘mdymolflOGl/Cl@C h@ﬁrbelr)’la)férﬁsszarhen etiismnd of 1-

6 carbon atonms, a Iko oR, at o 3 sel ct ed
from cycl oal kyl ?%ﬁéerog %‘?C?%%"Bhﬁaﬁ? Bzﬁﬁd %noa&,&?w@ ‘%‘e’ingy Sryl  of
2-5 carbon atons @mtlw&1®ﬁherp@mw§oﬁel ected fromN, S(=00_2, and 0, all
of which may be substituted vvith 1-3 of R10, or R23 is selected from5-7

menbered heter ocytﬁzpal Kk and 1-2 heteroatons sel ected

-6_carbon a
fromN, 0, S(=0)0 ﬁeﬁtﬂd %Er%? ﬁn%‘éereé Deierpsyaarlsghons neatran sam
het erocycl oal kyl Hﬁd’ 102 nedetShdRd sbRcfl dm 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)-2, 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 RYY;

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

** 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)y.,, and O, all of which may be substituted with 1-3 of Rw, or
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wherein said heterocycl oal kyl may be substituted with 1-3 of R10; 335 WO
03/ 027112 PCT/US02/ 30176 wth the proviso for A(OR22)-R23 that when R23 is
sel ect ed womaiobmdr oxy, al koxy of 1-6 carbon atons, hal oalPkeRs0D80116 6
carbon atons, and cycl oal koxy of 3-6 carbon atons, Ais not CH R24 and
R25 arelndepend I y,5el got eglof r n I 1-507 C L BHLrept ONB
hal oal kyl of 1- quﬂ;r bo?l1 a{ﬁomsgre %ﬂi&égéﬁ Sel-lx’gdﬁ&gng%%Snge%ﬁndeégﬁdently
sel ected from cydieﬁ’mb@cloaﬁ{yl 3f B-ccaatbmmnatoms amkl -2etergatoma sclectod froycNj ¢

het er oaryl of 2- 5 C n ato and 3 hetero cted.fromN

S(=00_2, and 0, @ OWﬂI@h ered Jirkarpgiaalk Wfﬂ%%é CYPORAPIY, Ro4
and R25 are '”de%ﬁgﬁﬁtﬂe% J)lﬁgts@l@ctfeHWN7 OTBJ(héljoezdandW%% Qhefent bAabky! of
3-6 carbon atons an ﬁeteroatom; sel ecfed from 0, S(=0)0.2, and/or

wherei n one of theoraritha carhmmsatpmssalsdld M¢recﬁdqa1ksda1rkhﬂtem93¢1®ék@yl di zed

to C(=0), wherein said het roy ma bttu th 1.3 of
R10, or R24 and PB% clbehtﬂ otﬁet eby ?ﬁ? %8?‘?’02? g‘fﬁw SIM;%II(gh t hey
are attached, tqlefté%sépc%aﬁ{eﬁym%a%é@&bshﬁ{t&mﬁmlmﬂlorof 3-6 carbon atomns
and 1-2 heteroatons sélected fromN, S(=00_2, or a nonocyclic heteroaryl

of 2-5 carbon at ong and 1-3 heteroatons, and/or wherein one of .the carbon
atons in said hetRT caddioasorypinerdggdieer oty theetitrogercatopy to gihichotheyren my

be substituted w 3., 0f rbon

at ons, hal oal kyl ét?‘ %Edés tégaﬁr)lg}(g 525121%1&1%%&%%&@%%% gglgx(l; R%%Oljf a%rﬁ@

ﬁel ected }‘r o][n (Zzygdrﬁlal Eyﬂetaf)atoma ﬁ}jac&ﬂbmﬁnh af,0860)phemdl O, arﬁéw mmbmyd:l [ c
eteroaryl o car bon nd 1-3 heteroa el ecte N
S(=0)0.2, and 0, BIFTORHC %ﬁ‘?ﬁ‘é;i?%% Orfarbopdems %‘tgﬂ\?&eﬁ?{o t"%lséf’leﬁig%éﬂr R26
Is sel ected fromﬁe%( @m%@@ Bﬁ&%&% 1@%{9&&1‘0&50&%@%@%@ -3and 1-2

het er oat ons sel ect om N /or wherein one of the carbon
atons in said hetlmtezroaytoinsahkd/br rvd;preble mel mn mede o6 thg e@bon g dnnsaidi d

heterocycl oal kyl mé/rocyclosaﬂ?ﬁt hetterocy oalikenylsm%{r bl:él(()))hdlzé:gé3 to C(=0), all of

which may be substituted with 1-3 of RO,

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(OR22)-R23,
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)y,, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0).2, 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';
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WO 03/ 027112 PCT/ US02/ 30176 R27 is selected from hydrogen, alkyl of 1-6
carbon atons, hal oal kyl of 1-6 carbon atons, and A-R23, or R27 is selected
from cyclwelokpb7ief 3-6 carbon atonms, phenyl, and nonocyclpCg/user/anoaryl of
2-5 carbon atons and 1-3 heteroatons selected fromN, S(=00_2, and 0, all

of which may be SK”%E's%}éE&‘:Q ﬁ%rfll'hyam%beﬁfal Oof Pe ca%’o?l ét%m%%lﬁ@ﬁﬁq)ffzr em 5-7

menber ed het erocycl oal kyl of 3-6°carbon a and 1-2 heterodt oms sel ect ed
fromN, 0, S(=0)OcZbornatdfnsy allhey]eif 2-©oabod atotrtsehaiaadbyimfa]t-&mrblon aggnsg

het er ocycl oal kyl %ti%_q,om dized to (=0, wherein said heterocycloal kyl
may be substitut et 1¥3 of R10; R28 is selected from hydrogen, alkyl of
1-6 carbon atons, hal oal kyl of 1-6 carbon atons, A-R23, A-C(=0 R24,

A-C(=0 OR24, and RYGe=RNRIHMRER, cycRaIkFL8f B §ﬁb@1@taﬁ;ﬁ1sf rcgﬂfbﬁlkéﬂﬂaifkyb of 3-6

carbon atons, phenyl, nonocyclic” hetéroaryl -5 carbon atons and 1-3
het er oat oms sel eceasborf atomsNphenst, 2oyl gnonocyel I@teraanyl of 2wh¢achpmatgmp and

ﬁg?gﬁ Iowzzfga}mk;r gf’?’?%é%%m%%o#ecg%ango lﬁgbg‘:@"ﬁe{u{éﬁ?&t })ln%fr%{e{i%e Iﬁ%ﬁbﬂ om N,

0, S(=0)0.2, and/ aibsitaesdeiith 0:3eofK'® drhe carbon atons in said
het erocycl oal kyl may be oxidized to C(=0), wher ei n sai d heterocycl oal kyl
may be substituted,wth 1-3 of Rl: R30 is select ga (;(gt]al kyl. of 1-6 carbon

atons, hal oal kyl Bf %-% eE'@Fith?m 551 sppsbepgdpeiope KOpgazhongtomRsy | g
selected Trom cyCLRRIKY heffoafoihs GALARY RN, OPIROB),,, ARG sTORERKGLHC

het eroaryl of 2-5 carbon atons an ons Ssefected fromN
S(=0) 0_2, and 0, hdtérooyclodikartyl wh§-toearisarbaioins lanéd-ZAMthromto&mcﬁeleRﬂed fran  R30

is selected from5s- maer ed t erocycl oal k of rbon atons ..and 1-2
het er oat ons sel ecﬁeé ;ﬁﬂﬁf ’aﬁg/%’é("bﬂ ?nezgﬁ\é?%? °Br%°%§ m3ad " car bon
atoms in said hetgiQeyedOakiydr H@&yodg@o@ndeﬂylzrﬁ@ly b@oﬁﬁm@h to o§d9@y eiter&ai d
het er ocycl oal kyl mai/ be substituted with 1- 0, or WO 03/027112

PCT/ US02/ 30176 hetgrorggoelisilprrreid heégeqw@alkmvhmgh be ﬁubah&g%wabdm to
whi ch they are agtoflﬁlmed, to forma 5-7 nmenbered heterocycl oal kyl of 3-6
carbon atons ’

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*, $(=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, cycloalkenyl of 3-6
carbon atoms, phenyl, monocyclic heteroaryl of 2-5 carbon atoms and 1-3
heteroatoms selected from N, S(=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.2, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, O, S(=0)y.2, 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;
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and 1-2 heteroatoms selected fromN, S(=00_2, and 0, or a npnocyclic
het eroaryl of 2-5 carbon atons and 1-3 heteroatons, all of which may be
substi t utwo eafoe111-3 of R10; R29 is selected from al kyl offCITABIZ3NDON
of 1-6 carbon atoms, A-R23, A-C(=0 Rz24, A-C(=0) OR24,
A- C(=0) NR24R25, ARNRZ%GBREted fidim RS bfS1-6 8ArB6H S@nls! AL Slroad mon%mﬁ%fS

carbon atons, phenyl, nonocyclic “heteroaryl of 2-5 car on atomg ang
het er oat ons sel ecelkgnyk ofid-§ cart®p-«1910s, halaatigyl ©f 1eff barbbn ahrinedy Af@R* DR,

atons, hal oal kyl

substituted with
het er ocycl oal kyl

1- 2R10, or R29 is selected fromb5-7 nenbered
5ds%

0, S(=O00_2, and/or wherein one of the carbon atoms in said
het erocycl oal kyl méYiselaxddiramdeicalityTar 3-6 Wb dodi & chatienpcycs gal kyl
may be substituted with 1-3 of R 21. The conpound of claim 20 sel ected
fromthe group cofi&pPen alpgsephenyd gd monpopclinhegenqaryl gf RIS pprbopatomsiand s | 1

120NN NN NN Frosith PRt O Sl o R, P of et mi e

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)¢-2, 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! 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, a 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
N, S(=0)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, 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)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)¢.,, and 5-7 membered

heterocycloalkenyl of 3-6 carbon atoms and 1-2 heteroatoms selected from
334
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t%rbon atons and 1-2 heteroatons sel ected from N,
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FF FFOFFOIl I 1/ HI I '"a HNS NNN-r--"--NZ~-| NNN OHOHH

FOFFONNN/ SNI NI NI/ OHHG6 6 00O HHN-jr NI I NI/ N1 | 1/
O H O N Nwhiowor71k2 339 WO 03/ 027112 PCT/ US02/ 30176 F O FPEQUS02/80170N N N 1
1" NNNNOHpHHN I/ O0O~~~111/ ~1 1 SNNNNNNI/ OHO™
H

00SNNN/ N, %,%F@%g‘j ahd/dr 'WhePeih 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,

20.  The compound of claim 19, 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 RY or

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)R*, C(=0)OR*,
C(=0)NR¥R%, S(=0),R?*®, A-C(=0)R*, A-C(=0)OR*, or A-C(=0)NR**R*, or

R’ is selected from hydrogen, 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®, NRR*® A-
NR¥R?%, A-Q-R%”, Q-R?, Q-A-NR*R?%, C(=0)R*, C(=0)OR*, C(=0)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

R* is selected from cycloalkyl of 3-6 carbon atoms, phenyl, and
monbcyclic 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)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
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/ and 22. A conmpound of the formulal RS R4 3 R~-~-NNR2 R (l) wherein
Rl is selected fromal kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons,
al kynyl wb030871¢ar bon atons, and A-R9, or 340 WO 03/ 0271P2TRGSII/HE0R/ 30176
Rl is selected fromaryl of 6-10 carbon atons, heteroaryl of 2-9 carbon

atons and 1-4 hefgy Cgﬁcf s%eﬂof%@ﬁ”) e @b“%(en@%,@se@é@e@ﬁoﬁytﬁldﬁﬁéykyl of

3-8 carbon atons, on atons, 5-7 nenbered

het erocycl oal kyl akox3r Gafca-r&)@arboat atomsaricdlablidxigebErloat carboms edtesns,ednd r om N,
S(=0)0.2 and 0, and 5 é het er o ycI og.lfienyl of 3-6 carbon atons
and 1-2 heteroat o%i?l%aél?oé‘éfto ?aéh?rhﬁ"m@:( nd 0, wherein said

het erocycl oal kyl and sai d heterocycl oal kenyl may further be fused with

phenyl or a 5-6 ne#hgned IaFet ﬁaeﬁénuéntgf se?ec&d%rﬁ%»d@g@ﬂsalkﬁw 116 darbon

het er oat ons selected from N, S(=0 and O, aRg or wherein one or nore
of the carbon at mtemsrhaéﬁlkylf@étle&wb@aj@tmwndd% gverocycl oal kenyl may be
oxidi zed to C(=0),all of which maybe substituted with 1-3 of R1O; R10 is

sel ected from ni tﬁ nil e kengFﬁ)&%ﬂ}éQg RRANEAC }clé)alk ﬁ?f X Qé)rpon at ons,

al kyl of 1-6 carbon %11%0 carbon a

carbon atons, hal actainkybh@lfyl 1arﬁl aRhbeRliatetBoargl kf»zys @ﬁrbibn &t@m lam‘h 1-&at oms
hal oal koxy of 1-6 carbon ataons,  cycl oal koxy of 3-6 ca{ ryl of
6- 10 carbon atons etﬁ@ﬁfé’mﬁa?@}?“@ﬁ ﬁ%mg Narbdhoat 8A¢ @nall1 é}aéfa ®ns

selected from N, R11R12, C(=0) OR11, C( O)NHR",

NHC( =O) R13, NHS( %%Eﬁ%ged@?% z!glga“]‘ S(=0 2NHR11, cycl oal kyl of 3-6
carbon atons, cycloal kenyl of 3-6 carbon atons, 5-7 nenbered

het erocycl oal kyl R 3a8l cRfbonret omspendantly 2 stlected odtams 5-2elmeubeted r om N,

S(=0)0.2 and 0, an d_heterocyc r-bon,.at ons
and 1-2 het er oat oHE™ QBY%‘E%%H H PO %}96‘? lgﬁgﬂﬁoatoms Seflcf HAN
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)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(OR22)-R23, 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?S 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 R'?;
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wherein said heterocycl oal kyl and said heterocycl oakenyl may further be
fused with phenyl or a 5-6 nenbered heteroaryl of 2-5 carbon atons and 1- 3
het er oat owe 0setBact ed from N, S(=0)0.2 and 0, and/or wher eiPaTarse2/8r76 nor e of
the carbon atonms in said heterocycl oal kyl or heterocycl oal kenyl nay be

oxidized to (= mR”@Q-%IFitg%ﬁoﬁP#ﬁgo R &¥1- 6cgar‘t;on6at81§§ t’l@di’oaﬂ&ﬂ%@l -@l kenyl

of 2-6 carbon atons carbon atons, hal oal kyl of 1-6 carbon
atoms, cycl oal kyl catbon Befis,cadboR*3oons, and cycl oal kenyl of 4-6 carbon
atonms; R1' and R12 are independently selected from hydrogen, alkyl of 1-6

carbon atons, alkenyl o 6.carbo o) | kyn of . 2-6 r bon

hal oal kyl 341 osy%ﬁ{fiédpé?ﬁbﬁg‘i)%ﬁdf gfé( '%boé’a%%ﬂs DD 8’9]‘il oal kyl
of 3-6 carbon at oBpo@BHc B¥etR@IKENE @fbondatéms ahBON3 He@Bators tsaeaedl ected
from al kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons nyl of

2-8 carbon at ons, fremdN, {6k 9nd Of all ofgwhish ey betsghssituird with lsép’éBtK%/z@rfrom
hydr oxy, al koxy of 1-6 carbon atons, cycl oal koxy of 3- 6 carbon atons,

O A-R14, NR11R12; | et %&F .
het er oaryl of 2- 9Rca1§ E%ﬁCégﬁﬁonngg ’Fg]eﬁb%%qa%ée@rrggdgﬂﬂ}geﬁajc?g:grb?%om S
S(=0) 0_2 and 0, caddcpalteydrostbmsIecBcted tivamn I\at@rﬁ(—(l)(yg lanéddok esrhﬁfeimbnéoﬂ car bon

atoms, all of which may be substltuted Wi 1-3 of R10,. or el ected
from 5-7 menber edt ﬁe‘faét?%’(:?%a}nr(ﬁ?l dpetesogy lﬁ’érfnéi’d??s‘)x‘g}?ﬁdfozbé er oat ons

sel ected from N, ‘?ﬁ%g%?e @é@gog% q{TﬁH]a BersiRaed Raler- 9oy Ri®al kenyl of 3-6

carbon atons and teroato ect d from N, S(=0)0.2 and 0, wherein
sai d het erocycl oal kyI and said heterocycl oakenyl may further be fused with
phenyl or a 5-6 nﬁnbesddcte&élombﬁd’f%enoﬁl@l 8f tardsvhoraatoms, kaheplkyl Dt 1-6

het er oat ons sel ect fromN, 0 _ or e 4Qps nor e of
the carbon atons ?a%ﬁ' ?t(ffmshét% @yé?éﬁ? AQ;( ﬁgé roggcl‘%g( ﬁ!ﬁi? %ail be
oxidized to C(=0Ogr Wherein said heterocycloal kyl or said
het er ocycl oal kenyl may be substituted with 1 3 of R; R4 is selected from
cyl coal kyl of 3-8 garbon atons, cycl oal k of 5-8
y y RE8 is selected from cy)clloalﬂyl ot“3 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),.,, 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(ORZZ)—RB, 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 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)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, 5-7 menbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het eroatons selected fromN, S(=0)0.2 and 0, and 5-7 nenbered

het er ocycWoaBkeny: of 3-6 carbon atonms and 1-2 heteroat on®C3aiSezsmEds f r om
N, S(=0)0.2 and 0, all of which may be substituted with 1-3 of Rio; R2is
NR15R16; R 5 is 5 30f . - . = s b .arél kenyl
of 2-6 carbon atsﬁc;jrrsed?lha ky%}ﬁ}f&%%{%égg cgglggﬁyela?lorré%n g{?ﬁ?%ﬁ%l&l gﬁ‘%?—rg car bon
atons, cycl oal keattakhaf, td-f8rme ar HGnmembersd hsteroayeltabayk df¥eb entboy citarab kyl  of

3-6 342 WD 03/027112 PCT/ US02/ 30176 arhgn_at anms and_1-2 het er oaj.ons
sel ected from N, @%i:é‘)zoheierﬁﬁtﬂn@,se ctpd ‘%@Hﬁg’r éé—'cﬁéf’e‘?r@g?e %541 REMAYBE 3-6
carbon atoms and geeoRst ?f‘ 024 O4FBon 2618 CNA -5 hefBrdhtonts, =) 8F whRRnA bé- R9,
C(=O R18, C(=O NHR18, °"S(=0)2NHR18; R18 is selected fromaryl of 6-10

carbon atons, hetsbsiinidd voth 12~39)f&?é?;bon atons and 1-4 heteroatons sel ected
fromN, S(=0)0.2 and 0, cylcoal kyl of 3-8 carbon atons, cycl oal kenyl of

4-8 carbon atons,,h-.7 red heter cl aal kyl of . 3-6. carbor and
1-2 het eroat ons s%l elétsggeggﬁoﬁ?lﬁ,am{%(ozfgf'é.cf%é)ﬁdxﬁfnsaggloglk 7 Prieg?rrbbe?éerggﬁ

het er ocycl oal kenydtofh, A=16"CALOED)REDIEC(EDHR 2Ahe-@)DRC RS, ANREREY from
N, S(=0)0.2 and 0, all of which may be substituted with 1-3 of R10, or RI18

is selected from®@& kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,
and al kynyl of 2-6 carbon atons, all of which may be substituted with 1-3

of hal ogen or al ke®yisQbrelef £éh ngﬂoﬁk N5f ?%rz 9% ;'gt%gir%', ?tﬁ%nn}gllﬁoh&:y%ﬁé ect ed

from al kyl of 1-8 carbon atons, ken 0 , al Kynyl of
2-8 carbon at ons, haerdardd RE, 2-6r cdfidh atnsehettled Heteoatamy | seteicted- fOmc AL, bon

atonms, heteroaryl_of 2-9 carbgn_. atonms and 1-4 het eroatong, el ected fromN,
S(=0)0.2 and 0, c%ﬁé%%@&%iﬂﬂ 0§YV§10216{{1®’21?]6 ﬂiﬁ%?e%c%}? g’?l@ylorof 4-8 carbon
atons, 5-7 nmenbered heterocycloal kyl of 3-6 carbon atons and 1-2

het er oat ons sel eck®d; fseRBleM, fronSG=D Membersdcthderodytlodikyl dTEH&AMDN atoms
het er ocycl oal kenyl of 3-6 carbon atonms and 1-2 heteroatons sel ect e(fj from

N, S(=0)0.2 and 0anda}{ ksteropipe Sﬁlggtg@ from N, O, S(=0)y.2, and/or wherein one o
the carbon atoms in said heterocycloalkyl may be oxidized to C(=0),

wherein said heterocycloalkyl may be substituted with 1-3 of R,

21.  The compound of claim 20 selected from the group consisting of:
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substituted wth 1-3 of R10, or R15 and R16 conbine, together with the
nitrogen atomto which they are attached, to forma heteroaryl of 2-9
carbon atwom3andid-4 heteroatons selected from N, S(=0)0reTarsd2®ni7or a 5-7
menber ed heterocycl oal kyl of 3- 6 carbon atons and 1-2 heteroatons sel ected
fromN, S(=0)0.2 ang 0, 5-7 nenbered heterocycl og kenyl of 3-6 carbon

atonms and 1-2 heterga 5 selected fromN, S(=¢ nd O, wherein said
het er ocycl oal kyl ang d 343 WO 03/027112 PCT/ U302/ B0176
het er ocycl oakenyl unt her fused with phen 5- nber ed

het er oaryl of onI tg nd 1-3 het er qat el ecte om N,

S(=0 0_2 and ZndNor N erNel n_one or nore @he NearMonNat ofrs i n said
het er ocycl oal4¥ < cl oal kenyl may xi di zed t & C(=0, all of

whi ch nmay be substitu with 1-3 of R10; R3 is selé¢ d from cycl oal kyl of
3-6 carbon atons, hete ycl oal kyl of 3-6 carbon ato#s and 1-2 heteroatons
selected fromN, S(OO0_2 and 0, both of which nay be substituted with 1-3
of R10, or R3 is selected fromalkyl of 1-6 carbog atons, haloal kyl of 1-6
carbon atons, hydrogen, nlotro hal ogen, NR19R2 A 9, A-NR19R20 and

A- R20; R19 and R20 are ind pendently sel ected from hygrogen, al kyl of 1-6
carbon atons,pal keny carbep atons, alky 2- 6 caxbon at ons,
hal oal kyl  of 6 lﬁ A-R9, or_ Rl19.an andependent |y
selected fro 10Ncarmon at ons, h€t\e®oaﬂ\yl f A9 Carbon atons
and 1-4 heteroat sel ectdd flom N, S(00_ 2 and 0, LgyFcoal kyl of 3-8
carbon atons, cycl oal ken @ 5-8 carbon atons, 5- nber ed

het erocycl oal kyl of 3-6 casxbon atons and 1-2 heteroa sel ected fromN,
S(O0_2 and 0, 5-7 nenbered heterocycl oal kenyl of 3-6 carbon atons and 1-2
het er oat ons sel ect ed fr(_am N, S(O0_2 and 0, wherein gaid heterocycloalkyl
and said heterocyclo édmy further be fused wt 'I_J nyl or a 5-6
menber ed het eroaryl of car bon atom; and 1-3 hetefoatons sel ected from
N, S( O)02and0 an n in said

rei e or of t
het er ocycl oalky! h erlocy Io may bg |d|<e ( all of
u t|§ute|l§ WiN'h NZ 3¥%f % N7 N

whi ch may be RlO

5 @H @H

N~~~
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R4 is selected from=0, =S, and OR21; R21 is hydrogen, or R21 is sel ected
fromal kyl of 1-8 carbon atons, al kenyl of 2-8 carbon atons, al kynyl of
2- 8 car bowoasoem)2 cycl oal kyl of 3-8 carbon atons, cycl oal lempuso2/sif176l- 8
carbon atons, 5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons 344 WO
03/027112 PCT/ US02/ 30176 and 1-2 heteroatons selected fromN, S(=00_2 and
0, and 5-7 nenbered Beterocycloal kenyl of 3-6 atons and 1-2

het er oat ons sel ectled flrom N, S(=0)0.2 and 0, all i ch maybe
substituted wthjl- R1 and R6 are ifdep y S ted from

cycl oal kyl ok 3 . cycl oal kenyé\o 4-B_cabg ons, phenyl,
and nonocyclic het"{erorylm of 2-5 carbon at o&sNana‘ 1-3 hé&teroatons, all of
whi ch may be s@bstituyted With 1-3 of R10, or R3 and are independently
selected fromis sel d from5-7 nenbered hetero oal kyl of 3-6 carbon
atons and 1-2 heteroatons selected fromN, S(=0)O0. d 0 and 5-7 nenbered
het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from
N, S(=0)0.2 and 0, whereipgn one or nore of the carhon gatons in said

het er ocycl oal kyl or hgteglocycl oal kenyl may be oxi di to C(=0), wherein

[ smi d erocycl oal kenyl “fay” by subStht uted with
1-3 of R10, (=20 R24, C(= =) NR24R25, S(=0)2R26,

A-C(=O R24, A-C(= )01&4, or lr-)lh‘ =0) NR24R25, ndNRGI':”are i ndependent |y
selected from hydPogen@ ogen, nitrile, nitr@H h@xy, al kyl of 1-6

carbon atons, al kenyl 6 carbon atons, al kynyl -6 carbon atons,
hal oal kyl of 1-6 carbon ons, al koxy of 1-6 carbon ons, hal oal koxy of
1-6 carbon atons, cycloal koxy of 3-6 carbon atonms, A-R23, A(OR22)-R23,
NR27R28, A-NR27R2s, Q B29, Q@ R29, Q A-NR24R25, C(70)RR4, C(=0) OR24,
C(=0) NR24R25, A-C(=0 C(=Q)OR24, and A-C(=ON 5; Qis selected
Wil = of & car bon
- BRlcarbon at ons;
galoalkoxy of 1-
is selected

S

at ons, hal oal

at ons, and
R23 is selected fitom hydfifox al koxy of 1 arbon dt ongs,
6 carbon atons, ahH cy al koxy of 3-6~Ngarbhen atons,

fromcycl oal kyl of 3-6 pon at oms(,1 cycl oal kenyl of
an

22.

@

wherein

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

of 2-8 carbon atoms, and A-R® , Or
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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 eafoet112- 3 of R10, or 345 WO 03/027112 PCT/ USO2/P8OMR62/3(R28 i S
selected from5-7 nmenbered heterocycl oal kyl of 3-6 carbon atons and 1-2

het er oat ons gk geleetdd fiFomimhll 0£6-16(cakhod.- a?om@ﬂféte’ioa}ylmg lc@fbon atoms and

het erocycl oal kenyl of 3-6 carbon atons and 1-2 heteroatons selected from

N, 0, S(=0)0-%hetgrnsitennsaentedoomay, eS(UO)otmndc@r exstoadiesd o 3rdhcashgrgatoms,
het | oal kyl | i
oai ' het or odyERRIRRYY S FS MR oLy Bl B Bt Bk SEFR PSR 1.

3 of R10; Wiakdind Bed proéte@atotis se(eaaaamm S(kab,. Magd 332adiss7 amdnﬁs&@ﬂ from
hydr oxy, al koxy of 1-6 carbon atons, hal oal koxy of 1-6 carbon atons, and

cycl oal koxy hsteracysloalieniyh of Simsarban jatorpg pnd-2 ﬁg:bfer%@mmsglegt,e@ froeNendent | y
selected fr 0, ar bon
atons, al ky%az 2 - caritl)é%&hzastg1 %irr%etgﬁgg}?%gﬁgv Hd %E?dihgtje ga}]lﬁéar%%nrgafand

A- R23, or REértm"rcbd?ﬁﬁeamth picapleade fté yneneieeat hae:terbmymofﬂes oabky latarfis 3- 6

car bon atoms cycl oal ken 3-6 on. at ons and npnocyclic
o or oar o1 G Y R sieltied im0 5ROl o S i i opd BPRe
S(=0 0_2, anﬁ* e edrbofa¥l GR &Ry &%réw%ﬁiamﬂt&dhwe;&yaoﬁk&t 1Rhgy & R4
and R25 are in ependently sel ected from 5-7 "nenber ed gterocycl oaI kyl of

3-6 car bon atatisedtiod”(£0),aH ef shohtoapbssibstitued Witlo k3N R S(=0)0.2, and 5-7
menber ed het erocycl oal kenyl of 3-6 car bon atons and 1-2 het eroatoms

sel ected from N, S( wher ei n nor.e..0 0 om; in
sai d heterocycl oé?wﬁ Se&ﬁgffé 06“%? 0%1 e’n Yéro }baloéen zggf t%o'p‘1
wherein said het Qi’c@ﬁyCdH@ﬁMfM% earbsﬁad)msban@ﬁﬁcofcz 6&b1ib©ﬁ)akoﬂm3a11&gﬁyl of

substituted with 1-3 of conbi ne, together with the
nitrogen atomto %l‘@Fb%@&’méi ]éaloedh’la‘éﬂ'ué@ c3rho §Hamsa a‘l‘ako?‘yn‘\‘afnlf)'ér“é’ﬂ on

et e copcl oo i ALY T e el P SpLapigl on N

1-2 heter oat ons sayleof e@ 10 raanbon atoms, heteroaryl of 2-9 carbon atoms and 1-4
heteroatoms selected from N, S(=O)» and O, NR'R', C(=0)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
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)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)p, 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;

! 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
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N, S(=0)0.2, and 0, or a nonocyclic heteroaryl of 2-5 carbon atonms and 1-3
het er oat ons, wherein one or nore of . the carbon atons in said 346 WO
03/ 027112wB@3h302/ 30176 heterocycl oal kyl or heterocycl ozCrarsyt/3arey be
oxidized to C(=0O), all of which may be substituted with 1-3 of Rl R26 IS

sel ected from al kyk 104 cakbbh %ﬁﬁogyﬁéﬂl@’of@ b eon%ktords anﬂacry%ﬁl

al kynyl of 2-6 carbon atoms, hal oal kyl” of 1-6 carbon atoms, R23
and A-R23, or R26 4iGscasboreaiome; f r om cycl oal kyl of 3-6 car bon atom;
cycl oal kenyl of 3- 6 carbon atons, phenyl, and nonocyclic het eroaryl of 2-5

carbon atons and roat S cted from N, S and 0, all of
whi ch may be subéAHS Sﬁ?e \HOFH%@ *% g)onoqiorﬁﬁba“feélg'g@g@tdé@opr%?ﬁl%’ 7
menber ed het er ocy eikgalkofl2-®tarBorbateaisDai IRl cuIBy] oBNB daronhib@E;0at ons sel ected
fromN, 0, S(=0)0.2, and 5-7 nenbered heterocycl oal kenyl of 3-6 carbon

atons and 1-2 heteroatoms selected from N, 0, S(=0 2, wherein one or

) 0
more of the carboR At seetadrram hadrops alkeser e I IcR pn@&ﬁﬁepﬂrl@%mmﬁ%enw

may be oxi di zed t ) i 4 g 1thet erocycl oal kyl or said
het er ocycl oal kenyI% C%)fggteor%wugs%llteutlgg R %Trl 3 of R10; R27 is selected

from hydr ogen, L% of 1-6 carbon atons, al kenyl of 2-6 carbon atons,
al kynyl of 2-6 caRbas saltectmt Jronalagdl dfyd- 1 @fcatbo atambohetab anyb ,of 239|al:a1¢bo|§23 or

Car bon at one, - phers A hoNEymEaketel Bamy T SO s SheHe b and

1-3 heteroat ons 53183%8611 hoBR) HcloAikdayPof 5-PEbéh ahds, 21 oWWHEh FRY tRe
substituted with 1-3 of RI10, or R%Z is selected from b5-7 nmenber ed

het er ocycl oal kyl &tbsgtwedwithdrd efiRinsor and 1-2 het eroat ons sel ected from N,
0, S(=00_2, and 5-7 nenbered heterocycl oal kenyl of 3- 6 car bon atons and

L2 et rcalom S8 9esgdhs il M Ryl B MIGIEIN, 008 M PIE,S' (1

oxi di zed to C(=0 andvhex Eét&oa&ms&efﬁﬁtedrfb@md‘ﬂ OB(=0)) . and S)ilud:l 5 7 membered

het erocycl oal kenyhetero%yagalls(gnlgf tolf 5u6t cacribc\)l}nl étgm%_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), wherein
said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-

3 of R'Y;

R is selected from 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(=0)y, 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'?;

R is NRPR!S;

R" 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
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3 of R10; 347 WO 03/027112 PCT/US02/ 30176 R28 is selected from hydrogen,
al kyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons, al kynyl of 2-6

car bon atwos3/obalval kyl of 1-6 carbon atons, A-R23, C(=0pRI41S012$01@Q) OR26,
C(=O0 NR25R3, (=0 2R26, A-C(=O R24, A- C(=0 ORz4, and A-C(=0) NR24R25, or

R28 is sel ected framony#bRahky l-Dhedrddtdiay E)&ébt@é%ﬁlN%@i@ﬁ,l kiayo, 9f7 3-6
carbon atons, phenyl, nonocyclic heteroar%/316 of 2-5 carbon atoms and 1-3
d

het er oat ons sel ectigmbered bﬁﬁeNCYSQai@IWIZOf Cﬂbomhﬂolmfa%ﬂf%hMmabmlS

ﬁg?; L)E:;E:Iega\le;P (])sFI%%tf%g Eé}%oolﬁ’r ﬁ%ﬁ%ﬂl& & - ’er aﬁ%lgrémggs@mf’r om N,

0, S(=0)0.2, and @(¥oygwme‘|3,ed 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 sal1 het er ocycl oal kg or het erocycl oal kenyl may be
oxi di zed to C(=0) R witpdesied Famgamk ek poldy earben ripmse hetgrgagyl of 2-9” carbon

from altyl of 1.6 iR aRPLY tRkdoE bbb ahin X, ST apd ek chRELLS: °G

2-6 carbon at ons, 3k&l adiday htoofs, byGloakeh;dnoﬁt@&scarB\(rﬂﬁﬂjdeZﬁ-ﬂ n&ﬁd;ef-bdRZB or
R30 lected f 6 b : | oal k f 3-6
carbon atoms, - phelSEREa ey Eerbonataroar - Jrtenidis duehientiand
1-3 heteroatons 5@(£©§o%dmﬂ@%&“5 "/ana@ogpea’he a@loaﬂdehyémf 3‘A@b&Boﬂab6nﬁe

substituted with 1-3 0 or R30 is selected from nber ed
het er ocycl oal kyl @ﬂdS-ZSh@anfamsabbn@d feomal NL-SE=0Ohend 4, mﬂﬂsofsxelhlehnw ter om N,

0, S(=00_2, and 5- 7 @rocycl oal kenyl of 3-6 carbon atons and
1-2 het er oat ons se}lbsé]tt%g) tﬁ% Rfeﬁ S( =0)0_2, wherein one or nore of the

carbon atons in said heterocycl oal kyI or heterocycl oal kenyl may be

oxi di zed to C(=0) R'Mseekitd fivai dkileifareeabboalokis| alkénys af 9-6 carbon atoms,
het er ocycl oal kenyl be substituted with 1- 3 of R10, or 348
© y y and aﬁ<ynyl 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%;

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

alkynyl of 2-8 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)y.» 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)-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 R'®, or

R' 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)¢ 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, 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
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WO 03/ 027112 PCT/ US02/ 30176 R25 and R30 conbi ne, together with the
nitrogen atomto which they are attached, to forma 5-7 nenbered

het er ocycWwoaBkyiiinf 3-6 carbon atons and 1-2 heter oat ons PEEIES02/8d76 r om N,
S(=0)0_2, and 0, a 5-7 nenbered heterocycl oal kenyl of 3-6 carbon atons and

1-2 heteroat ons Sﬁét@ﬁ)tcgaoél{eﬂglgmgz ﬁéﬂ?g) Q%ﬁse@%t}ppr}éé?@l %f OABCHEIbEred

heteroaryl of 2-5 carbbdn ato eteroatons, "all of which nay be
substituted wth het8roafyl RH02-Sacatb&? Atomss el ekB etbtéroatomal dejdctelf o6 Ngar bon

oo, S KEDr o 6, SR Sl U B2 RGN B
A NROTR2S, or R29nLsrs3ehiBalaithnd RABROEYAbARLIY maY Béaﬁd%at%@rc@mrrﬁm of

cycl oal kenyl of 3-6 carbon atons, phenyl, nocyclic heteroaryl of 2-5
carbon atons and %hihhet ey vhstintedsatletBed R ;om N, S(=0)0.2, and 0, all of
which may be substituted with 1-3 of R10, or R29 is selected from5-7

fromn, 0, Sted ot efGoli area b aihy BRSatudag R Ci 5ot on

1

atons and 1- ZohrtmA0AD ABBroaRn@Cictdbtdd fom NY, S(0). 0D Obdth offkend Mmapibe or
nore of the carbon atons in sgid heterocycloal kyl or heterocycloal kenyl

may be oxi di fbgtitgedopithy-3 effer-a'n  sai d het erocycl oal kyl or said
het er ocycl oal kenyl may be substituted with 1- 3 of Rl; R7 is selected from

cycloal kyl of3 qi@el@@ﬁe@%ﬁ%@ of CL6 | QRLIHE I¥Ins OhatBaIRyICEF RO carBbRBomPhenyl ,
and nonocyclic heteroaryl o -5 carbon atons” and 1-3 heteroatons, all of
whi ch may  behgdrbgér, nitte Halaper) NR'3REf ARIRY, AINR7RPsandeA-8Eed from 5-7
menber ed het erocycl oal kyl of 3-6 carbon atons and 1-2 heteroatons sel ected

fromN, S(=00_2 and 0 and 5:7 d, h | gal kepyl of 3 b
toms and. 12 ot B o8t SSPARFRRoT P vt rBa B ian iRy oldagBofner el n

one or nore of theaRl AREARLODNE daibsPatems EkAyP6Y 260kt atbihs, haloalkyl
het erocycl oal kenyl may be oxidized to, C(=0), wherein said heterocycloal kyl

or said het erocycPbhitikampn aams, Bed doBstFt uted with 1-3 of R10, A- 349 WO
03/ 027112 PCT/US02/ 30176 R23, A-NR24R25, C(=O) R4, C(=0) OR24,

(=0 NR24R25,  S(=RI2EZH 2Pl inidfRAdently selected from aryl of 6-10 carbon atoms,

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)o» and O, 5-7 membered heterocycloalkenyl of 3-6
carbon atoms and 1-2 heteroatoms selected from N, S(O)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)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 =0, =S, and OR?*%;
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 membered heterocycloalkyl of 3-6 carbon atoms
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A-C(=O OR24, or A-C(=O NR24R25, or R7 is selected fromhydrogen, nitrile,
nitro, hydroxy, alkyl of 1-6 carbon atons, al kenyl of 2-6 carbon atons,
al kynyl oWo023@2mar bon at ons, hal oal kyl of 1-6 carbon at oreT/tsbkanyge of 1-6
carbon atons, hal oal koxy of 1-6 carbon atons, cycl oal koxy of 3-6 carbon

atoms, A-R23, A( Oﬁ%?l?ﬁ?&ero%@@%ﬁcteﬁ‘ R O’% legmembered
Q A- NR24R25, C(=0) R24, C(=0) NrR24 R-C( o)R24 A- C(=O OR2

and A- (=0 NR24R25¢temMclp¢1h¢Iry&0éa{6i wbtbryatamseapd dsl hetsmlatosnStstwmctﬁdffromu t h t he
ro o that the

5. d;“rrzlt hyl - 2- ( met %Sgp%é?n‘iia %?%Wéi?&“ilﬁme)s“?w%teﬂ%ﬂ}h?r"f& f-4(1 H)-one,
1, 5-dinethyl-2-(nmethylam no)-7-(4-nethyl - - pi perazinyl)-1, 8

-napht hyri di R® #Hd1RM)are Hﬁdep@ndently selected from cycloalkyl of 3-6 carbon atoms
5-di net hyl - 2(rrethy|amno) 7-(1-pyrrolidinyl)- 8 - napht hyri di n- 41

H) - one, 1, 5cxflekdnyl obd- ér@éltbﬁyIamﬂﬂ&a@}lenb’l,(a@dgnqj@py@m%ﬁgroqry of 2-5 carbon

8- napht hyri di ( } 10
1,506 ot yi "R Rfmoms, o ofwhighmay besubsttyted i 163 PR 0% g
napht hyridin-4(1 H)-one, 1, 5-dinethyl-2-(methylam no)-3

-ni tro-7-(1-Byraml Rﬂlarylﬁldépenaent}yapdﬂbdftydlfcbm # ( Selddtedofiom G-7 Imé@bered

- chl or opheny ph yI ), - - napht hyridin-4(1 23, The
compound of %tﬁlioﬁyéﬁgﬁ 8‘? ogﬂaopsatogls £ z@éqr%?@a Q%W’Bh?@%%n
al kyl of 1- GSE;@ QQn@bodﬁﬁ 5- ?M{eﬁ%fé%eté?z)cﬁkﬁlkeﬁgfm% RLBBE atomsaddefber ed

het er ocycl oal of 3-6 carbon atons and 0 WO 03/027112
PCT/ US02/ 30 1h@er0h‘®m§r ssmot@ddim N (@) fx oxh O whfreld) the2oramdre(of the R&cbon

O R18, NHR1 S NH R1 I ed f.
Er:(ono)cycl ic ﬁéff’g%olgrsﬁ% %%erﬁcgﬁ%ag%)ﬁooﬁ %ﬁééﬂ%ycg%y(enl %‘*elg e%é‘?%grrg §E_Ty ted
from N, S(=OmBerirafiid Qetefbwya@akg%r $iid ﬁet@ro@%lb&lﬁen}ﬂﬂr@e@ﬁbe adtifrtedl WRRDEr ed
het er ocycl oal kyl _of 6,carbop atons an pgg er oat oIr{gRof el ected, from N,

S(=0) 0. 2 andl@, o]’ 6fR3mf?er1R nﬁy Sé—OB% s¢(ﬁq} WEDN S€10):Roh R18 i s
al kyl of 1-6 AQ@(%RZ‘?EAQ@O)\MW@,%'mb(i’@)ﬁkmﬁtﬂ, futed with 1-3 of

R’ and R® are independently selected from hydrogen, halogen, nitrile, nitro,

hydroxy, alkyl of 1-6 carbon atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6
cartbon 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®)-RZ, NRYR%, A-NRPR®, A-Q-R®, Q-R®, 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%;

Q s selected from O and S(=0)y.5;

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, cycloalkenyl of 4-6
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

345



hal ogen or al koxy of 1-6 carbon atons, or R18 is A-R9; and R16 is selected
fromal kyl of 1-6 carbon atons and A-R9, or R16 is selected from phenyl,
nonocycl iwohanernearyl of 2-5 carbon atons and 1-3 het er o@Consoyslhiect ed
fromN, S(=0)0.2 and 0, cycloal kyl of 3-8 carbon atonms, and 5-7 nmenbered

het er ocycl oal kyl i3 t ik t rom N,
(=0 0_2 and 0, a 3 SQ[\AE@@%% YD Bl sdtll-l%arto g%‘é(\%ﬂt mﬁf%%i%oﬁg’g% R15

and R16 conbi ne, ambétmhetematdmst bfdecnted rfmymrN a0 1B(+0)owhiané i-ﬁetylelabaed
attached, to for

het er oat ons sel egff“?iﬁmw Cl IYE?E%)‘SS‘E@%”&‘?\;@OI%E a’(%‘li @etgr%fr’:tgat ONE&%B%

heterocycl oal kyl of &: @%OQOW&}QHBO@%1@@%?%@%&9& sebistiadsdigom N,
S(=0)0.2 and 0, whérein one of the carbon atons in said heterocycloal kyl

may be oxi di zed tbeter@cy@lqall@rlIordiﬁtmnyclmaﬂcayylbeassbmsxldtzad@dC\(\f(ﬂh whegeinf Rio ;
R19 and R20 are |nd enden el ected fro en car bon
atons, hal oal kyl et%roﬁ%‘%l%%hﬁé’tr&ﬁ]éﬁ?fﬁ % %%%P%F% %W&EI%ZO are

i ndependent ly sel gngéP from phenyl, nonocyclic heteroaryl of 2-5 carbon
atons and 1-3 heteroatons sel ected from N, S(O)O 2 and 0, cycloal kyl of 3-

6 carbon atons, 5-7 nenbered heteroz\g aI Ky § 6 carbon atons and 1- 2
het er oat ons sel ecWéll the BiovNo fgr YORY)H dﬂ@t Wmérl%a is eectest rppy ydsexstne 351

V0 03/ 027112 PCT/ ol 39118, GARRORAARO Tl dr PERCEARUE! By iy be

oxi di zed to C(=0O ed wt and R5
is selected from q;dxiadiaixkqomeﬁ ca’ﬁbcﬁl amnbpﬂ1m@rm{, phenyl , and rmnocycl iC
het eroaryl of 2-5 carbon atons and 1-3 heteroatons, aII of which may be

oL er ooyl oal kvl B apaR e aia g neh Aottt oy iRt AR 156 CaOR  om N

S(=0)0.2 and O, angdaradisl 8F R-6QAELARN atdhl§ dPBf 2-BtAfBoni Aomai Hloalkyl
het er ocycl oal kyl f//vﬁ’be oxidized to q—O), whérein said het erocycl oaI Kyl

may be substi t ut eef (Wchrbon atosts, RIDA-RRI3, 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(=0) NR24R25, or

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

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, a 5-7 membered
heterocycloalkenyl 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, wherein one or more of the carbon atoms in said

346



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 ons, hawoaBkony2 of 1-6 carbon atons, cycl oal koxy of 3-@cCxarsSbvsniaé ons,
A-R23, A(OR22)-R23, NR27R2s, A-NR27R2s, A-Q R29, Q R29, Q A-NR24R25,

C(=0) R24, and A- G alRAZor! doemeRd B! &o)ohi b
car bon at ons, halcgaig)l?g?é%afﬁ%ﬁ ﬁ%chﬁggﬂ&gg%ﬁ%%ﬁ nd cycl oal ky(Fégof)’ 31230 car bon
atons; R23 is sel @ﬂnicxhdnefyrbfmdbytﬁntndwitlalﬁmfﬁl%f 1-6 carbon atons, hal oal koxy

of 1- 6 carbon atonms, and cycl oal koxy of 3-6 carbon atons, or R23 is
selected fromcyclLeal kyl of .3-6 rbhqn, at ons henyl , . a nocyclic
ot or oaryl | of . 2: SReds SUFFIG B g of 1 FbaF bty LT e R
S(=0)0.2, and O, alklgnﬁfof\@h@ ChrbBRYtdIgs, TRty bf €4 Mirbdh domhsOA(GRE)-RET, R23
is selected from 5- nbered heterocycl oal'kyl of 3-6 carbon atoms and 1-2

het er oat ons sel eceedAfROmrN, 0, S(=0)0.2, and/or wherein one of the carbon
atons in said heterocycl oal kyl may be oxidized to C(=0), wherein said

het er ocycl oal kyl . b i i - : 07142

PCT/ US02/ 30176 wi hlstﬁglee%%?%‘;’éé&’?%ramlﬂ g&%)éﬁééo‘? %gqmsgﬁégl%gﬂlﬁsi ect ed

from hydroxy, al kakyn abmb; phedgt, bod adbmtsclidisdierahiybry 26f catbénh atemsemndat ons,

and cycl oal koxy of 3-6 carbon_atons, Ais not CH R24 and R25 are

i ndependent |y sel ¢t E‘?ferpﬁf@}ﬁsh%?EﬁcEf‘éig%PmaNkysﬁ=®l0-2alar61 Qarago‘ﬁdwg’fcgn‘ﬁ?y sl oal kyl
of 1-6 carbon at op®, iR HiRe3 o35 1°R%4 and R25 are independently sel ected

from cycl oal kyl of 3-6 carbon™ atons, phenyl, and nonocyclic heteroaryl of
2-5 carbon atons arzld 1-3 heteroatons selected fromN, S(=00 2, and 0, all
of which may be Babistseleated dranm th7 m@nberedrheerooyclmilkylaefd3 oG kaneatoms

i ndependently sel ected, from5-7 menber ter ¥g}oal kyl . of 3-8 carbon
atons and 1-2 het 8?&03?0%8te§0§l§°é1&5t ggleftle%ﬁcf{fl%’o,& %3: ‘bzi?fl&asngllwm rggei n one
of the carbon at OH&eﬂoﬁ%lcﬂ@dlﬁenymef 8rPEabd ALY landBY2 hete@siothZRibcted f£diO) ,
wherein said heterocycl oal kyl may be substituted with 1-3 of R10, or R24

and R25 conbine, Nod@t RETOW2t WhSHRINNPRG e ROt o T GlPen atpay gy gaid
attached, to formgededi 0BG il RIARMGVRRMYE oLiiizdd fo €RLOP iRk GHB

said heterocycloalkyl or said heterocycloalkenyl may be substituted with 1-
3of 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,
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)y.,, 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)o2, 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-

3of RIO;
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and 1-2 heteroatons selected fromN, S(=00_2, and 0, or a nonocyclic
heteroaryl of 2-5 carbon atons and 1-3 heteroatons, and/or wherein one of
t he car bowoaBomH1i n sai d heterocycl oal kyl may be oxi di zed PCo/uS(z8)76 al | of
whi ch may be substituted with 1-3 of R; R26 is selected fromal kyl of 1-6

carbon atons, hal ggf ks\’éel&iedlﬁ@lncl@s]fd?ggbél, aleores 14 c4Baa 'a{r?%%, laﬁd&ﬁylﬁbf@%’ or
en an

R26 is selected fromcycl oal kyl o -6 cafbon atons, ,
nmonocycl i ¢ het er o&espon gfonss, Blkyaylhef-atcarbon atmins] halonkkyk pH hibormsb@edtems,ed

o ""R26 i sel ect TNy S1n Y IR Ko SRT KT S HaghRE: AR L &t o
and 1-2 heteroatorm:ggxbg%ﬁtgﬂiAr@(mo)NR@‘fst,(@O)o. 2, and/ or wherein one of

the carbon atons in said heterocycl oal kyl may be oxidized to C(=0),
wherei n said heterggycl Oalql%’lﬁr may be substituted with 1-3 of R o; 353 WO
(0)

03/ 027112 PCT/ USOF 3tp15abect msCysdaatief «d 3¢ satbry diterge eyclaalignylost 3-66
carbon atons, hal I car - r 7.1 el ected
from cycl oal kyl 0%@%_5%%031%6%}%&%1,0%?9 ﬁ@%@?@"’a&ﬁgd"f@ﬁﬁgg"%‘? iaE: e?ﬂed?%)'z’ryl of
2-5 carbon atons &edrcbtdnhetlectodt Hhom BelKeOdh, dndom, MIl S¢=3i6h 2nayprid 0, al |
of which may be substituifed with. 1,3 of RIO, or R27 is selected from5-7
mermber ed het er ocy SPSEHSH WEh 12 @f Rar¥on atoms  and 1-2 heteroatons sel ect ed
fromN, 0, S(=00_2, and/or wherein one of the carbon atons in said

het erocycl oal kyl m8Y idh@]R¥dddféa0s-v an&htiAd heﬂeé&?abal@ﬁbmme&e%&w&hﬁal Kyl
may be substituted with 1-3 of Rl; R28 is selected firom hydrogen, al kyl of

1-6 carbon at ons, ahdllodlheigroaiémy -selecisdrfsom Nt EhsS(ER)RR ANdCH-IOpRAMbered

A (-0 NRoaRes, | o RORSTBIAE b prB et oy eE R sl e e

phenyl, nonocycli N, OetREON.y| whdreid- 9n€ asrbaidra@tsimtheadaibdn 3atbek in0 dkids
selected fromN, _S(=00_ 2, and 0, all of which may  be substituted with 1-3
of RLO, or R28 i s heraszelgalkyl grheterocyainalenztimpebe osidjeddaiGyO).orheseis car bon

atonms and 1-2 he : = , rein one
of the carbon at éﬁ%ﬁ%@f@ﬁﬁféﬁ%@%@%P%l/?all%?lsgf r%9§§i83?§%&tﬁ 0 e1:OI) ,
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(OR*)-R%,
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).;, 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;, and 5-7 membered
heterocycloalkenyl of 3-6 carbon atoms and 1-2'heteroatoms selected from
N, O, S(=0)o2, 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-
30ofR!, or
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wherein said heterocycl oal kyl may be substituted with 1-3 of R; R30 is
sel ected fromal kyl of 1-6 carbon atons, hal oal kyl of 1-6 carbon atons,
A(OR22) - ReB,03mem1A- R23, or R30 is selected from cycl oal kylpCafus8z/éhiear bon
atons, phenyl, and nonocyclic heteroaryl of 2-5 carbon atons and 1-3

het eroat ons sel eciped Rm&ln‘%lﬁé %@thgr waBdnd mtﬁd%enoaftorﬂm)%ggﬂ are

substituted with 1-3 of R10 O 1s selecte romb5-7 ne
het er ocycl oal kyl eftadded, toafolona &t7 membered ]ietaohﬁﬂcmﬂthafni-&@lrm mrdm‘sr om N,

0, S(=0)0. 2, d/ f ot
het e§ ocilcl oal E;I Or@%{‘%ﬁﬁ% ne geclfc’i:t?é(] ca an Aa?)d Ehé’[ ePspperedal kyl
may be substitut egepidc clé&lﬁe@{l} o305 ceﬁ"ﬁoﬁg%m\é@ngq/ @ggtélge%to%gée%%@e%/ #0476 R25

and R30 conbi ne, together with the nitrogen atomto which ey are
attached, to for mNaS6=Q)onpmded.aut amaomcyclychaterbiayl obH2- 5$aﬂ>0naittdmmarat bfs and

1-2 heteroatoms sel ect d fr @) n 1€ heteroaryl of
2-5 carbon atons ARGOF @%gﬁ?f@{cﬁ{g Q'%ﬁ?dbétﬁtufﬁﬁi‘@& ﬂ'&f%h%e ’saaﬁsti tuted with
1-3 of Rl; R29 is selected from al kyI of 1-6 carbon atons, hal oal kyl of 1-6

carbon atoms, A-R23is sae&éd:@bﬁQﬁkyll&f@G@rMétonA 4kers)] DIR24ARAFonAtdve 7R28,
or R29 is selected_fromcycl oal kyl of 3-6 carbaon atons, phenyl, gnnocycl iC

het eroaryl of 2-5akypHorf Atforasbehatoms; hﬁE{aH?Yéé’{fdné cgeoBcatamsi Ao N
S(=00 2, d 0, 1L 24b d - f R10, R29
S(7002 and 0. eilopeilihoiaies eukple et ki & of IO, of 29 1

het erocatons selected fromN, 0, S(=00_2, and/or wherein one of the carbon

atons in-said het &% otsysclanwdkﬁd)mrmzyldaﬁcyb)of 3i-@ eatbow atixO)cycloalrendi of 34i d

het | oal kyl be subsiituted wit R | ect.ed. f
Cycloal Kyl of 3 GRHPR G B R el iRy O LEBL AT e h 1. 3

of R10, or R6 is gebaionth fsél@éfb@ ﬂorﬁemb%r(e@)of}etaﬁaogy@hoaf kitlictPfma3r Becar bon
atoms and 1-2 heteroatonms sel ect ef from 0)0.2 and 0, and/or wherein

one of the carbonsubstibiies with 43 of Retasr ocycl oaI kyl nay be oxidized to C(=0,
wherein said heterocycloal kyl may be substituted with 1-3 of R10, A R23,

A-NR24R25, C(=0) R4 5 selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms

and 1-2 heteroatoms selected from N, O, S(=0)y.,, 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'%;

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)p» and O, and/or 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 1-3 of R', A-
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C(=0 OR24, C(=0 NR24R25, S(=0 2R26, A-C(=O R24, A-C(=0) OR24, or A-

C(=O NR24R25, or R6 is selected from hydrogen, halogen, nitrile, nitro,
hydr oxy, wabloglo2fiz 1- 6 carbon atons, hal oal kyl of 1-6 car pomn/tsvpsmE76 A- R23,
A(OR22) - R23, NR27R28, A- NR27R28 A— Q R29, S(=0)0.2-R29,

S(=0) 0_2- A NEZARRR G2 QCRAR SEORARSONR IR MLEQ RS, and

A- C(=0) NR24R25; " 355 WD 03 76 "R7 I's Sel écte rom
cycl oal kyl oA—G@@)@%Zﬁ@mAaC(ﬁ@)NRﬁ%R ybr and nonocyclic heteroaryl of 2-5
carbon atons and 1- 3 het eroatons, all of which nay be substitut ed with 1-3

o 0 1 T BT SRR LF SMT A e i or T,

the carbon ah@ewyliof 2-6 adrBol 8loRIsOEKGhAJITKYE caBYn RRRX halbaIRYl 6101-8cafBon
wherein said heterocycl oal kyl my  be substituted wth 1-3 of R10, A R23,

A- NR24R25, CptegsRalkoxy0pEDbaReznn ato:(ns@lm&msof B-@ytmrogoms, oela)irxy,

A- C(=0) OR24, 2301, h f Q h]yr an, ~m2drile,
nitro, hydro%@?’ 6A3%6?n gtf)mfl:% ca’r (Rﬁit)g{ﬁssﬁ{ %‘I}E}IRI@) g(g ar%gin ’at ons,
al koxy of 1-6- Aqqm%ﬁ[{”@t aE-0)RA| oat«a@ypRAt, 16(3»_0 2&@%% atou=OIRA) oal-koxy of
3-6 carbon atoms % ﬁ%@?’ NRO7R28, A- NR27R28, A-Q R29, Q R29,
Q A NR24R25, de“( O’ RCE=0) NR24R25, A-C(=0) R24, A- C(=0) OR24,
and A-C(=0 NR24R25 24. The conmpound of claim 23, wherein Rl is sel ected

from al kyl og\n@?&rﬁgf&g?algﬁ&g% 1BesiAnRer Or RL is sel ected from phenyl,

nonocycl i c heteroary on atons and 1-3 heteroatons sel ected
fromN, S(=0)0.2 and 0, cycloal kyl of 3-6 carbon atons, all of which may
be substi t ut withihe provis® thét the compoursl isebect ed from al kyl of 1-6 carbon
atons, and hal oal kyl of 1-8 carbon atons; RO is selected from hydr oxy,

ko o LSO A LR Ry, Lo SRR AL T B

atons and 1-3 heteroatoms sel ected from N, S(=0)0.2 and 0, cylcoal kyl of

3-6 carbon apeatimethyl-R-(afethpbantino J¥8y(4-meetlsylbis pipetariag] v, §-haghtByrddin-R10
4(1H)-one,
1,5-dimethyl-2-(methylamino)-7-(1-pyrrolidinyl)-1,8-naphthyridin-4(1H)-one,
1,5-dimethyl-2-(methylamino)-7-(1-piperidinyl)-1,8-naphthyridin-4(1H)-one,

1,5-dimethyl-2-(methylamino)-7-(4-methyl-1-piperazinyl)-3-nitro-1,8-
naphthyridin-4(1H)-one,

1,5-dimethyl-2-(methylamino)-3-nitro-7-(1-pyrrolidinyl)-1,8-naphthyridin-4(1H)-

one, or
1-(3-chlorophenyl)-2-(4-morpholinyl)-1,8-naphthyridin-4(1H)-one.
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

350



25. The conpound of claim 24, wherein Rl is phenyl, which may be
substituted with 1-3 of Rio 356 WO 03/027112 PCT/ US02/ 30176 26. A nethod
of treatiwg@os2pnreventi ng a di sease or condition sel ect edPCrarso/sm7gr oup
consi sting of diabetes (Type 1 or Type 2), maturity-onset di abetes of the

young (VOO | 3l gukOLpRUDE digbehessathl CheOB) A paiceegiucose

tolerance (I1GI), 1Tnpalired fast | ng gl ucdse gesfatl onal efes nd
nmet abol i c syndroﬂﬁom}ﬂdﬁmndﬂ(ﬁ@)za&mlﬁ; stering to a mammual an effective
anount of a corrpound of claim1 or 22. 27. The method of claim 26, wherein

sai d di sease or ndi |on i abet es 28. The t hod
of claim27, Wner}g s %"é‘?"&e é’i@nﬂr é?fé’pﬁ? %ﬁeﬁoéﬂ;r[;?gg égaﬂ?%@?@é MS9. The
met hod of cl ai M 263 1ekkdAGhs SABREL ﬁbﬂﬂNaS’(mO%?EﬁDnGylé‘oaﬁEﬁ%f@g@Bér%n an
insulin sensitizer, a sulfonylurea, an 1nsul'in secretagogue, a hepatic

gl ucose out put | ahomas, agl &Grmn@mhdl;edahetqgfglcmaﬂ@ﬂ d)és3e6| jopi aterns @nd ilmdul in in

5. whor ei n sai o PRAREEEnIARc T took of SRR i Ggh 1o B gy e T

pi oglitazone. 31. Suggtﬁufmtvhgﬁl.gfofqilélom 29, wher ein said sulfonylurea is
selected fromglibenclamde, glinepiride, chlorpropam de, and gli pi zi de.

32. The net hod of %I aim 29, wherein said insulin secretag S sel ected

fromGLP- 1, G P, R BAs/allpAf o6 eggelsmn %tg@ﬁ* which may P@t%“@?ﬁe‘ﬁ@ Ardef
rregl | ti ni de, pl%)é]ée? ggl gi, l?q,-r})cé m9|OIIITEpI ride, chlor pr opam de, and
33. The

gl i pi zi de. ai m erein said a-glucosidase inbhibitor
is selected from acarbose, mglitol and vogl i bose. 34. The nethod of claim
29, wherein said ]Rl’épsml-]& ghducose out put | owering conmpound is mnetformn.
35. The nethod of claim26, further conprising admnistering an HVG CoA

d hi bi i bri
et d dorivat i ve, ot i tORERT R SRR EE TG g in

conbination with said compound of claim1 or 22. 357
R’ is selected from phenyl, monocyclic heteroaryl of 2-5 carbon atoms and

1-3 heteroatoms selected from N, S(=0)y., 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(=0)., 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,

1 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 atoms and 1-

2 heteroatoms selected from N, S(O)o2 and O, wherein one or more of the
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WO 03/027112 PCT/ US02/ 30176 36. The nmethod of claim 35, wherein said
anti-obesity drug is selected froma 0-3 agonist, a CB-1 antagonist, and a
| i pase | MwDbBoZTI2 37. A nethod of treating or preventing PETASdABH7€auses
of diabetes selected from glucocorticoid excess, growh hornone excess,

pheochronocyt oma, 880, didhs il B ARErSHRIEIKGS maSOPP bkRliZd taokaé;@j),smrdfng to a
mammal an effective anobunt of a conmpound of claiml1l or 22. 38 A nethod of
i ncreasi ng the sewmdidhimay be sfbstacireidt 1-6 dR'S avdl 1's to an insulin

secretagogue, conprising adm nistering to a mammal an effective anount of a

conmpound of gkaim r,k 2. 39. d of claim erein said insulin
cech et agoguet &b Sefestilefom, Stediefl 9F 5 BaPencordipn bl fi nibgliielies
secretin, nah&gtdafildsf 208 HatidnNbfdehs afie (Y| Hefdr@omy)] iahese lvaitidenay be
glinepiride, chlorpropam de, and glipizide. 40. A pharnmaceuti cal

conposi ti on, séwtptedsvRl 13 eldhpowind according to claim1 or 22 and a

phar maceutically acceptable carrier. 358

R’ is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0)y, 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*, A(OR22)-R23, NR?R%,
A-NRTR%E A-Q-R%, Q-R%, Q-A-NR*R*, C(=0)R*, and A-C(=O)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)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.,, 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'?;
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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)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)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).,, and O, 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(ORZZ)-R23 , 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.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(=0O),

wherein said heterocycloalkyl may be substituted with 1-3 of R'?;
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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)y.,, 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)q.;, 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*’, §(=0),R*,
A-C(=O)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., 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/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

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 RIO, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms
and 1-2 heteroatoms selected from N, O, S(=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'’, 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),.2, 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

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-, 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.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 cycloalkyl of 3-6 carbon atoms, 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, S(=0)o, and O, 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(=O)R%,
C(=0)OR* C(=O)NR¥R?, S(=0),R*, A-C(=O0)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, A-R%, A(OR?)-R%, NR*R%, A-NR*'R%,
A-Q-R?, §(=0)02-R¥, S(=0)2-A-NR*R*, C(=0)OR*, C( =0)NR*R%, A-
C(=0)R*, A-C(=0)OR*, and A-C(=0)NR**R>;
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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'Y, or

R is selected from 5-7 membered heterocycloalkyl of 3-6 carbon atoms and 1-2
heteroatoms selected from N, S(=0).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(=0)R*, C(=0)OR*,
C(=0)NR¥R%, S(=0),R*, A-C(=0)R*, A-C(=0)OR™, or A-C(=0)NR**R?’, or

R’ is selected from hydrogen, 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®)-RZ, NR27R28, A-
NRZR2, A-Q-R®, Q-R?, 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(=0)NR**R*.

24, The compound of claim 23, wherein R! is selected from alkyl of 1-8 carbon atoms,

and A-R®, 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, 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" NRMR!%; or

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, all of which may be substituted with 1-3 of R,

25. The compound of claim 24, wherein R is phenyl, which may be substituted with
1-3 of RY.
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27.

28.

29.

30.

31.

32.

33.

34.

35.
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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), latent autoimmune 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).
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 compound

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.
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36.

37.

38.

39.

40.

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.

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 carrier.
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