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Dl SORDERS CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s application cl ains

t he benefwoDosfospnsority fromU. S. Provisional Patent ApplpicaatSonm4Seri al

No. 60/342,332, filed Decenber 20, 2001, incorporated herein by reference.
BACKGROUND OF THE I NVENTION Field of the Invention This invention relates

to hydroxam c or carboxylic acid functional conpounds that can inhibit the
production of tumor necrosis factor alpha (TNF-a), pharmaceuti cal

conposi ti ongoMPOUNDS FORIHE TREATHENTOF INFEAMMATORY DISDRIERSS! NO
such conmpounds. Description Tunor necroslis ractor alpha ( INF-(X). has been

shown to play a pivotal role in inmmune and inflammatory responses.
| nappropriate or over- expression of TNF-a is a hallmark of a nunber of

di seases, including ' b : sease and
sepsis... Inhibition a  prodactl S been shown be benefici al
CROSYIRERFRENEEYO HEL ATED AFPARRFICH

in many preclinical nodels of inflanmatory di sease,. naking inhibition of

TNF- . pr oduct | OTH a8biRabh b tha%ﬁafﬂ&g)rbﬁwﬁémf@s Ph6visiengl opment  of

novel anti-inflammatory drugs. Tunor necrosis factor alpha s a
cel | - associRatent kmlmhtme&elmat NDSGOI@ABG?é’gsﬁ&demndDEEIGZQ(éBDOﬂr ecursor formto
a 17 kd actlve for "Tunor necrosis. factor-al pha

converting %ﬂ?ﬂfé‘téa ngejn Eyéﬁﬁé?ﬂ%el | Biol. 2002 Jan;34(1):1-5 and Moss
M., Wiite JM Lanbert MH, Andrews RC. "TACE and ot her ADAM prot eases as
targets for drug discovery" Drug Discov Today. 2001 Apr 1;6(8):417-426,
each of which is incorpor BAGKEGROUNDDENHE INVENTIONNF- a has been shown to
be a primary. medi ator in humans apél ﬁ’gel Is of inflammation, fever and
acute phase responses, similar Figld phthe Inveptions; 053915 pCT/ US02/ 40453 -

observed dur i ng @fdlinGehtid @Iéﬁé@ tét'}’l‘}dﬁﬁ(%ﬁhc oﬁﬁér%ﬁ I%@fﬁh”&noh%ﬁ“ shown to

be lethal. Blocking the e cts of "TNF-a wth specific anti bodi es can be
benef i ci al comppundsitikatycanf inbibitdhe ippedyction of tumoamneaarosis factoealphgeases such

ﬁgn :‘ EEEP?R?NE-OL r L glrr%'ulage Eg Q%Boﬁhoﬁs'. éomLSrrlls(.;lﬁgt; su<(,h1 n?poa éé an ldOS)
methods of treatment using such compounds.
‘Description
Tumor necrosis factor alpha (TNF-o) has been shown to play a pivotal
role in immune and inﬂémmatory responses. Inappropriate or over-
expression of TNF-a is a halimark of a nhumber of diseases, including
rheumatoid arthritis (RA), Crohn’s disease and sepsis. Inhibition of TNF-a
production has been shown to be beneficial in many preclinical models of -
inflammatory disease, making inhibition of TNF-a. production or signaling an
ap[‘aealing target for the deveiopment of novel anti-inflammatory drugs.

" Tumor necrosis factor alpha is a cell-associated cytokine that is
processed from a 26 kd precursor form to a 17 kd active form. See Black
R.A. "Tumor necrosis factor-alpha converting enzyme" Int J Biochem Cell Biol.
2002 Jan;34(1):1-5 and Moss ML, White JM, Lambert MH, Andrews
RC."TACE and other ADAM proteases as targets for drug discovery" Drug
Discov Today. 2001 Apr 1;6(8):417-426, each of which is incorporated by
reference herein.

TNF-o has been shown to be a primary mediator in humans and

animals of inflammation, fever and acute phase responses, similar to those



dependent diabetes nellitus (Lohmander L. S. et at., Arthritis Rheum 36
(1993) 1214-22) and Crohn's disease (Macdonald T. et al., din. Exp.

| nmunol . WO o309®@3 301). Metal |l oprotei nases. (MP) are i np@CTarsn2/ieass he
uncontrol | ed breakdown of connective tissue, including. proteoglycan and

col l'agen, |Lead|,ag dhﬂn? Leaty iﬂfécﬂan nd.t%cﬁ.xgx@ﬁﬁ TNF&, h%%bg'sgﬁgjns s a

feature of many pat hot ogl ca condi tions, such as rheunatol ost eo-

arthritis, tociseRahal. Elocléngrtie effects as TNFCo Withespatifiorantibudies damtst asi s or
i nvasi on; periodontal di sease and bone disease. Normally these catabolic

enzymes ar enefigial iy anvagetyefapnditionseincluging agpimmune disaasessueh&s wel | as.
at their | : I Vi t ct . specific
i bi t or s MECAToiGEHTAR st 8631 Kandet, (984PR4 A0S horheflin D v or ' o
met al | opr oleperaient diabletesmetitus (Lohatander LOSpeealg Arttiritis RimurhP36. Osteo- and

rheunmatoi d arthritis (OA d RA respectivel re destructive di seases of
articul ar G&P@Fﬂ%@@-@&aﬂaﬁ}ehw&dﬁwq (Mﬁﬂdpﬁé)g ﬁ%?!-oﬁﬁ%f XR-he cartil age
surface. Flnﬂﬂhﬁ@l?Bﬁ'i‘Y%%Am that articular cartilage fromthe. fenoral

heads of patients w't or exanple, had a reduced incorporation of
radi ol abel ed suMetallepmieinasesn{MB) are swpuytasitimtheturecontrobed breaktdotva an

enhanced rate of cartilage deqgradation in OCA nkin, et .at, J. Bone Joint
Srg. e2n SheprppolvabisiE ilnd PhteSden and eBHeY ISR degr adat | ve
enzynes i Ne3BRtRIni GHhé @kir8celRMdr rAstrixC HiISisEfealFB BT hhanyAsthological

met al | oprot ei nases. The avail abl e evidence supports that it iS the
met al | opr o¢anditignss suelas sheumatoishasd pisteor arthtitiss commpgal depidermalfort he

oot vi t1 esoiiric UREFAbrd huflbf ifttstdis REIr)epRR ot bdRA Wedite RFBIREST 1 1 age
and the adiseasd.yNoAnhalpl thees catdbdlis eneyinky aed tightly regsiated aMueKevelet al .
Arthritis Rheum 21, 1978, 761-766, Wessner et al. Arthritis Rheum 26,

1983, 63- 6@ tBﬁE sypihgsisas weligg_za,t thﬁ?ﬁ%&'z‘)f.exfrﬁc%ﬂﬂ'éﬁrtﬁ%ir\ﬂty Hygral éh%_se (a
R T Rt T s S AT Y S
of pr ot eoginhibitor of metalloprotéihase)] wivctpfarimeinastive(dootipfexeewith thesMREs. al . _
have been | mpl | Q8e8naad tasmeleyd atbiis A S i SSRARHER0 A6 of mamml 1 an
g?;te:i's decﬁg%}gﬂ% glléfelbggélﬂa Qgicu%’é RaRli&gk &ﬁ@fhc&hsecpsy Q268 efosion 8k Ch
. the cartilage surface. Findings have shown that articular cartilage from the .

femoral heads of patients with OA, for example, had a reduced incorporation

of radiolabeled sulfate over controls, suggesting that there must be an'

enhanced rate of cartilage degradation in OA (Mankin et al. J. Bone Joint

Surg. 52A (1970) 424-434). There are four classes of protein degradative

enzymes in mammalian cells: serine, cysteine, aspartic and

meéalloproteinases. The available evidence supports that it is the

metalloproteinases that are responsible for the degradation of the extracellular

matrix of articullar cartilage in OA and RA. Increased activities of

collagenases and stromelysin have been found in OA cartilage and the

activity correlates with severity of the lesion (Mankin et al. Arthritis Rheum. 21,

1978, 761-766, Woessner et al. Arthritis Rheum. 26, 1983, 63-68 and Ibid. 27,

1984, 305-312). In addition, aggrecanase (a newly identified

metalloproteinase enzymatic activity) has been identified that provides the



beneficial manner by the adm nistration of MP inhibitors, and many
conpounds have been suggested for this purpose (see Wahl et at. Ann. Rep.
Med. Chenwo02Bj0s5375- 184, AP, San. Diego, 1990). Conpounds traaiusozim4sst the
production of TNF-a are therefore of therapeutic inportance for the

t r eat ment At RAVEY ' !ﬁeaq.p il shawn that a
matri x met gﬁ?élﬁégrotelﬁbg%dgjcf%)%%gl am’l%dﬁgm Fﬁn%?g?l(g%?%thgﬁﬁases,
hereafter (advmanderiNG. gt abAvihritia RheupT BE;)1993s12804-22).as other MP's are

bl f ' TNE- g, f its i [ t ti. f Ceari t
ot Nature, 19041 etsirer BotdiogrclEinass (U Ve eBn TpliledAnthe k6¥ "been
noted in sengyrbs i BRARBHUSHSH bf AMMAARM SAHBIde!Rd B&TE. oY cMYBe nedi at ed

ti ssue degradation, conpounds which inhibit both MWs and TNF-a production
may al so hexredesthatitee pathoganesis ofjsuch disegses ean hirdnedified in anechani sns are

I nvol ved. . ar i i | scl hydr oxamat e and
car boxyl at ggﬁ%@éagdﬁ ﬂ}ﬁ;&ﬁ(ﬁhg%@hﬁ@%ﬁe@@g%y@*@ﬁ@ﬁ& i%’génﬁ%pounds that are
hydr oxani ccarapdundehavebesresuggusted forithidi plirbese (sefWalkt stainAnRrREpIct i on. .
Eur opean Patent Application Publication No. 574,758 A, discloses

hydr oxani cM&él @hﬁm-i%ﬂ75‘é§4aéple§?ﬂa[2féﬁaeb‘99mhi bitors. GB 2 268 ?3%\"@ and
broduct i on. ThecamPERnEk BER e bioRhtdh of WP ef Bes BigolgRl "

par ti cul arthEMipeuticimpoftahes for thé treBtriért dﬁnﬂéiﬁh@tor%%is%ﬂ_ﬂ&érsi R RAERL Or y

conmpounds and cartilage protecting therapeutics. The inhibition of TNF-a

conver t aselt BAY begnibowindhal a atex metaliopsoieinase(MMR) o femityeafr adat i on of

Condi t 1 gncMetdisBaeinBREy Teseatdiirbih & rRF ¢ oRvetdigsATodog Gal
PCT/ US02/ 484bther RUMYRIRY cafablElof tOMRBYThGTNFIo Frten RERREEHVE RS actitefophesent

I nvention provides a conpound represented by Fornmula (I): T (Wn XX-URL V
M Gearing et al Nature, 1994, 370, 555). Since excessive TNF-o production

has been noted in several disease conditions also characterized by MMP-
mediated tissue degradation, compounds which inhibit both MMPs and TNF-a.
production may also have a particular advantage in diseases where both
mechanisms are involved. '

There are several patents which disclose hydroxamate and carboxylate
based MMP inhibitors.

W095/09841 describes compounds that are hydroxamic acid
derivatives and are inhibitors of cytokine production.

European Patent Application Publication No. 574,758 A1, discloses
hydroxamic acid derivatives as collagenase inhibitors. GB 2 268 934 A and
WO 94/24140 claim hydroxamate inhibitors of MMPs as inhibitors of TNF-q,
production. 4

There is a need in the art for inhibitors of MMPs, in particular TNF-o
convertase, which can be useful as anti-inflammatory compounds and
cartilage protecting therapeutics. The inhibition of TNF-a convertase and
other metalloproteinases can prevent the degradation of cartilage by these
enzymes, thereby alleviating the pathological conditions of osteo- and
rheumatoid arthritis.



R2 (1) or a pharmaceutically acceptable salt, solvate or isoner thereof,
wherein: Mis -(C(R30)(R40)) m, wherein mis 1 to 6; T is selected from
t he groupwoas®s®tus ng of R21-substituted al kyl, cycl oal kylPCT/US02/40453
het er ocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl, heteroaryl,

-OR3, -C(OQ R4, -C(O) OR3, - KOMNBRRICOF THIE VERAEBR, - O(O) SR3, - NR24RS,
-NR25C(O R4, -NR 25C( 0O OR3, -NR25C(0O NR24R25, -NR 25C( O NR240R3, - SR3,

- S( O xNR24R25, 11500 eftidiRant, tiNpresdnt DvieRfidn pfaides a cBipolin24) (OR24) ,
-C(R4) (=N(OR3) ), -C(O-AA-NR24R25 and -C(O - AA-NR250R3, wherein each of

t he cycl oalrepiesehteddryoEgmhdal(By!| , cycl oal kenyl , heterocycl oal kenyl, aryl
and heteroaryl groups of T is indgpendently wunsubstituted or substituted

with one to five independently se yaR'eties which can be the sane
or different, each R2 noiety bei I ndependent|ly selected fromthe group
of R20 noieties below, Vis sg} tM fromthe group consisting of alkyl,
R21-substituted al kyl, cycl oal kﬂz, het er ocycl (gfj kyl, cycl oal kenyl

het erocycl oal kenyl, aryl, heteroaryl, -OR3, -CUOR4, -(CR23R24)nl1C(0O) OR3,
- C( O) NR24R2% 2 phamagepigally eccppirbEcrat, sotvaly sRspmeritzerrot wheketns C( O) R4,

-NR25C( O) OR3, - 5 5, . 40R3, -SR3, -S(0 xNR24R25,
-S(O >c<:(NR)25CR3, N% %%%"(@%gﬁ’%%ﬁ%@@ (OR24), - CE Rzli(( =N( OR3) ),
- C( O - AA- NR24R2Y igsdlectédiromAanhtigeagRéonsibieofRE asibstfutédalkgy ¢! oal kyl ,

het er ocycl oal k het er ocycl oal kenyl , aryl and heteroaryl

groups_of 9yq>|9¥ﬁlkw@|gég{gg)lfél(&q}n%}lml@m{_hI@Qje@_pygjgglgpnylua% hateneanre to
T ferent o G e DO R O R LB t he g oup of
R20nDi et i esNRA'BH;, -NRPC(OIRENRIE(@ORHeNBIG(ENRARZ i ng of 4 WO
037053915 ReLed (AR5, 8BRS B ERRMREEEDINREoRt o /R2B NOO
-P(O)(R**)(OR?), -P(O)(OR**)(OR?*), -C(R*)(=N(OR?)), -C(0)-AA-NR*R?
and -C(0)-AA-NRZ°0OR?,
wherein each of the cycloalkyl,'heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of T is independently
unsubstituted or substituted with one to five independently selected R?°
moieties which can be the same or different, each R?° moiety being
independently selected from the group of R moieties below;
V is selected from the group consisting of alkyl, R%!-substituted alkyl, -
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR?, -C(O)R?, -(CR®R*),C(0O)OR?, -C(O)NR¥R?,
-(CB”RZ“)MC(O)NRZE’ORs, -C(O)SR?, -NR¥R?, -NR®®C(O)R*,
-NR®C(0)OR?, -NR**C(O)NR*R?, -NR®C(0)NR*OR?, -SR?,
-S(O)NR?R?, -S(0),NR*®0R?, -CN, -P(O)(R*)(OR?*), -P(O)(OR?**)(OR?),
-C(R*)(=N(OR?)), -C(0)-AA-NR?**R® and -C(0)-AA-NR*°0OR?,
wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of V is independently
unsubstituted or substituted with one to three independently selected R%
moieties which can be the same or different, each R?® moiety being
independently selected from the group of R moieties below;

W is selected from the group consisting of



5\r~Ss' \ X a covalent bond, -(C(R3)(R4))r2-, -0-, -S-, and -N(2)-; X is
selected from the group consisting of al kylene, cycl oal kyl ene,

het er ocycwoaBloyisemne, aryl ene, heteroaryl ene and -CC-, wheremrusezensof the
al kyl ene, cycl oal kyl ene, heterocycl oal kyl ene, aryl ene or heteroaryl ene
groups of X is independently unsubstitut eﬁznr substituted. wth one to four
i ndependently sel ected R20 noi eties whichjcan be the sane or different,
each R20 noi ety bei ng Yndependgpi?Py sel € R4)‘yromthe group of R20nvieties
below, Uis selected,fr t he grl?_Iup. consijsting of a coval ent bond,

C(O(R3) (R4)) p-, - Y-(&R3)£RA) 49,}(C§R§Z:CH4)t-Y-, and -Y-; Y is selected
fromthe group consisting of -0-, £S(OX., ¥N(Z)-, -C(O-, -0O-,
-Q(QN(R24) -, -N(Rz24) C(O $)-. -N(R24)S(O -, -N(Rz24) S(O) 2-,
-S(ON(R24)-, and -S(O 2MR24)-; Z is selected fromthe group consisting

of -R3, -C(OR3, -S(OXRY and -C(Q)W3R4; Msto2;—n | is Oto 2; n2is 1

to 2; pisltod4; q is 1|lito 4; tisBo4;, ,v.8s,l toyg, xis 0 to 2;
yi sO0to3; 5 WD 03/ 05 /Uso’lzmo&gg 232 Rat W SRA is 0, wherein R31
and R32 are the sane oOr ifferent and are each independently selected from

{6 S BRI B, e oar - IRares
- CH2S- SCH2CH( NHR jsosebpClied frontegt(p@abidjstinGldf alian®), siytlpalkylena) 4 NH2,
- CH2CH2CH( OH) CH2NH2, - CH2CH( CH3) 2, - CH( CH3) CH&__ ), - CH2CH2SCH3, - CH20OH,
- CH( OH) ( Q_tge;tgrocycloaikylene, arylene, heteroarylene and , wherein each of
the alkylene, cycloalkylene, heterocycloalkylene, arylene or heteroarylene
groups of X is independently unsubstituted or substituted with one to four
independently selected R?° moieties which can be the same or different, each
R% moiety being independently selected from the group of R¥moieties below;
U is selected from the group consisting of a covalent bond,
(CR)RY)-, -Y-(C(R*)RY))q~, -(C(R*)RH)-Y-, and -Y-;
Y is selected from the group consisting of -O-, -S(O),-, 4N(Z)-; -C(O)-,
-OC(O)-, -C(OIN(R?)-, -N(R*)C(O)N(R®)-, -N(R*)S(O)-, -N(R?*)S(O)z-,
-S(O)N(R?)-, and -S(O)N(R?)-;
Z is selected from the group consisting of -R, -C(O)R3, -S(0),R® and
-C(O)NRR;
nis0to 2;
n1is0to 2;
n2is 1to 2;
pis 1to 4;
qgis 1to 4;
tis 1to 4;
vis 110 3;
xis 0 to 2;

yis0to 3;



N-HC/ 2 -H2C NH -H2C NH -H2C\ / OH and or R31 and R32, together wth
the Nto which R31 is attached and the C to which R31 is attached, forma
5- menber edorisngodi ch i s unsubstituted or independently ®ahratsor/wisesl with a
hydr oxyl group; Rl is selected fromthe group consisting of alkyl,
R21-substituted al kyl, qgel oal kyl, heterocycloal kyl, cycloal kenyl,
het er ocycl oal kenyl , ﬁmyl , hEteroaryI , -C CR3 and -CR3=CR4R5, wherein each
of the al kyl, cycloa \k\yl , ycl oal kyl, cycl oal kenyl

het er ocycl oal kenyl, ar an oaryl groups of Rl is independently
unsubstituted or su ituted|wi th one to five independently selected R20
moi eties. whichpgan b

! the sare or drbRi RMtandeR¥urEiRe gBIMRyt bei ng
i ndependent |y selected fromthe group of R20 noieties bel ow, each R2, R4
and R5 is differephand @re giach indepengaatiyaelacied frata dhreaenstp ¢ansistiegp@ftbd from

het o7 ooyl ST, gt et oR SHEHIIC A= 1Y, o ooty 07
- OR6, - C( QORILC(OPAL OREH, C(FRHRE H, SNRBIGSIERIECHINHAC @JIRAR25) , 6 VWO

03/ 053915 PCT/ US02/ 40453 - NR 24S(0) 2R 21, wherein eaéh f ége cycl oal kyl ,
het er ocyc|-6didaH2C()QHs aP ket C(O M2 rEdaiNtAL ReRpEH:2 H&&Hé 2MBeer oar yl

one Lo {outHGE R e CHalGHABER, S PO T IS, R
noi eti es which can be the or differen, each R22 noi ety being

i ndependently selected frppmt group of R2 pDi eties below, each R3 is
the same or differng I's | ®dependentdy selected fromthe group

consi sting of H, alkyl, - stit ut2 | kyl, /€ycl oal kyl ,
het er ocycl oal kyl, cycl oal kehyl , het er ocysl oallkenyl, aryl, heteroaryl,
- OR6, ' ’

—HC—7 “H

el o
and )

or R*' and R¥, together with the N to which R*' is attached and the C
to which R¥' is attached, form a 5-membered ring which is unsubstituted or
independently substituted with a hydroxyl group;

R'is selected from the group consisting of alkyl, R*'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,

-C==CR’ and -CR*=CR'R",

' wherein each of the alkyl, cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of R' is independently
unsubstituted or substituted with one to five independently selected R*
moieties which can be the same or different, each R?® moiety being
independently selected from the group of R? moieties below,

each R2, R* and R® is the same or different and each is independently
selected from the group consisting of H, halo, alkyi, RZ-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR?, -C(O)R’, -C(0)OR®, -NR¥R?, -NR*C(0)R?, -N(=C-O-NR*R?),



-C(OR7, -C(OOR6, -NR24R25, -NR24C(O) R25, -N(=C O NR24R25) and -NR
24S5(0) 2R 25, each of the cycloal kyl, heterocycl oal kyl, cycl oal kenyl ,

het er ocycwoaBksvy$ , aryl and heteroaryl groups of R3 is i mdepgsazienss y
unsubstituted or substituted with. one to four independently selected

al kyl, R22-_N$43{§(gggma5ed al kyl or R22 nvoieties which can be the sane or
different, each noi ety being i ndependently selected fromthe group of
R22 noi eties belwwrelemhlmth% cyeldaliyin beterogyckadlied eugldalkeny,ne gr oup

Che or oup dBiRErdegkem LAy heeriBiLomiph o KR BRI RS oo T o
i ndependentlﬂ\d’e;feﬁid@ﬁtlfdnédm&téé ogrsgwutawasmm bhg t@foura‘hd@ﬂendently
R21-substituted al k - NR24R25 C(O)CRS

- C( O NR24R=8lectes] @ﬁxwﬁi4mtttu@@!m§r R%nwiette@@mch cap

"N ros) 5( OEht h@k@%s%%%%;ﬁ%%%@%@%@%@w%%@% acEny the

aryl, hal oméﬁég belbec aryl, heteroaryl, cycloal kyl and heterocycl oal kyl
groups of R20 is |nd pendently unsubstltut ed or substituted with one to

four i ndependent@gh s‘isu%mee%fam@rmeéenwmleqiﬁweﬂﬂyS?I?&t%daﬂﬁ@“ e

Ro3 ol ot | SLOMRP L o B 4 BHa8T: g‘%)%@f‘[ﬂ%@%ﬁ%ﬁ"’%?""&é@%'gr fipe ¢ Bken

t oget her wicybloatkenylahbternocyclogtkertyl, tarylhhéwﬂoatﬂ:GD pups.are attached is R21

cone o TR N Bt I ) i
consi sting

-C(O NR2ARZQR24Sy R@&IR24R25 -SO R5, - CF2CF3 C( NC]—I) R3,
R23- substituted al aryl, heteroar yI cycl oal k het er ocycl oal kyl,

- N( R25) S( O) xR5, eanl mme@mmkylawemwsma)k@( @)/NR@KKREBI wherei n each of the
o e BB b S B roESE PR el o ol 07l
f our i ndepemgapitititederetibsstuldtbwiteionkite Souihddpeientiy seldetedsalky, RF-
different, each R23 noi ety being i ndependently selected fromt he 2
~ substituted alkyl or moieties which can be the same or different, each R
moiety being independently selected from the group of R? moieties below; -
each R® is independently selected from the group consisting of H, alkyl
and -OCFs3; | .
each R is independently selected from the group consisting of H, alkyl,
heteroaryl and —CF3;
each R?is independently selected from the group consisting of: alkyl,‘
R?'-substituted alkyl, -OR3, halo, -CN, -NO,, -NR*R?, -C(O)R?, -C(O)OR?,
-C(O)NR**R®, -S(0),NR*R®, —S(O),R®, -CF3, ~OCF3, -CF,CF3,
-C€=NOH)R3, aryl, halo-substituted aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, -N(R%)S(O),R%, -N(R?*)C(O)R?®, and -N(R*)C(O)NR*R%,
wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloalkyl
and heterocycloalkyl groups of R?’is independently unsubstituted or
substituted with one to four independently selected R* moieties which can be
the same or different, each R?? moiety being independently selected from the

group of R* moieties below,



group of R23 noieties below, or two R21 groups taken. together with the
carbon to which both R2Z1 C=0 groups are attached is each R22 is

i ndependewbnlog/osmhigct ed fromthe group consisting of: hal ecralseymybss aryl,
heteroaryl, -OR24, -(Cl-C6 al kyl)-0OR24, -CN, -NO2, -NR24R25, -C(O R23,

-C(O) OR23, - C( OpNiS R2S ro@(s@h% r witt} fRextBon to Whidh b p - CF2CF3,

- O =NOH) R23, - NCR2A) S{ OF X5, 2o ko O O e S SN SO NReare5, o
two R22 groups taken togetherwith the carbon to which both R22 C=0 groups
are attached is each R23 is /:{ucfép_eﬁdently sel ected fromthe group

consi st i ng gsoups arerattachedlis “hal o ang al kyl ; each R24 is independently

| ected f t i St f Hand  alkyl: R2
Tndopendent |y s eotaty iBfE Ssisite iRBPossly tie 8 hapRe Gupal ky
hydr oxyal kybnsigfing of: COR° ORIy IGN MN®y, ORRHMRZ - IRARSAC(0)ORP, to C6
al kyl') NR24aN24, - (53, and - S( %}%3; eacp R26 1s independently sel egt ed from
the group cBHRINRT'RE. BN F ox§ORal-&kEs, —OC s olyaCkyl-C(ENOH)R,

cyclon b1 o g A Ry O R SR 0952 e 1=
het er ocycl edl(RF)SE@KR, NRIRFROB{ORY) and -iIN(EREDEIOMRF4R?Sel ect ed from the group

consi sting of H and R20 ?&KbSt I tuent groups above; R40 is i ndeﬁ)(;ndent |y
sel ected from t WOSERIB @5Ch éh%@whdwdﬁ-sub%mateﬂ@vhbﬁt%@wh@u@log kips above,

or R30 and aﬁ?.%etér@&ftﬂgél?ﬂ?rgﬁés B Rb i%?fde‘gt%hpggtg Q%éé@sgipjt@gr and R40 are

C=0 attache 'S W roviso t or Tis selected
from t he gsobgtitutedneittsone tp fofur irdlepPeNdBalY SRdrted-RE Oi@BBesiwtich@a)bdR24R25,

and  when 3 WX erJ_dif#eSrer?tl, KYS s m%}etly%eglnogt inglaiégrhdently selected from the
group of R? moieties below,
or two R?! groups taken together with the carbon to which both R?'

\C=O

groups are attached is ~ .

each R% is independently sélected from the group consisting of:
halo, alkynyl, aryl, heteroaryl, _OR®, -(C1-Ce aIkyI)-OR24, —CN, —=NO;,
—NR¥R?, _C(0)R®, —C(O)ORZ, —~C(0)NR¥R?, —S(0)xNR*R%?, -S(0)xR?,
—CF3, “OCF3, —CF,CF3, —C(=NOH)R?®, -N(R*)S(0)R%°, -N(R**)C(O)R?,
and —-N(R**)C(O)NR%R?,

or two R% groups taken together with the carbon to which both R?

\C=O

groups are attached is ~ ;

each R? is independently selected from the group consisting of H,
hydroxyl, halo and alkyl;

each R?*is independently selected from the group consisting of H and
alkyl;

each R? is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl, -NR**R?**, (C; to Cs
alky)NR**N?*, -CF; and -S(O),R%,;

each R% is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl and -NR3R*;



I n anot her enbodi nent, a conpound of Forrmula | is provided with the
provisos that at |least one of Vor T is selected fromthe group consisting
of -C(OWOR3P§IMI), -C(O OR3 and -C(O NR24R25, and when PCWUSOH40453 i S

al kylene, Rl is not alkyl, and when -(Wn-X- is alkylene, -Y- is not
-N(R24) C(O) -, aR{ iatideperelcotly Selected from-thiRgeaif @ndrgtingtdfdetervarylof T or V

s not -C{O NR25 . Anqt xugspect of the present invention is a

conpositi(?ﬁe{e&‘fyrcﬁéﬁ%aaﬁ_l?\ﬁ%a 'one of the above conpounds. Methods of

using the coNDORMIS ifd¥pdrdnty SERIIE o 6o draflhalgeodi seases
P pr(r:)]v?de%.Ez T eo@cgtr}%/yﬁ% S origﬁﬁrﬁg THHafd #

and conditions also are I nventi on may be
used al onesdbstituent grogpsnaboven wit h ot her appropriate therapeutic agents.

Gt her than in tRe&.Qperati xanpl es, . or where ot herw se i ndi cal,gd, all
number s. expresgi g "&iﬁé’rﬁ“ﬁgl‘@%sgﬁcf%ff it%ggquprmqvt\‘@gq%-ﬂapé%n& and so
forth usegubdiitiidit git\gss absal,i on and clainms are to be understood as being
nodified in all instancgs by the term "about.” DETAI LED DESCRI PTI ON OF THE
| NVENTI ON | n i t@r BevanddR" etakenitagether with dhe cabentto iwhiemR tandbRRarees a

novel class of inhibitors of MW and TNF-a convertase, pharmaceutical 9 WO
03/ 053915 PCT/ US02/ 4 @:éorrpositions cont ai ning one or nore of the

conpounds, aﬁg&”&d% ot preparing pharmaceutical fornulations conprising one
or nore such conmpounds, and’ nethods of treatnent, prevention or

anel i or at i with tte provisorthabatleast drieof 8 onfiti seleeted fibmanegrown. | n one
enbodi nment, the present .inv. ntig))g 8rovi S con?oundﬁg ywhich are represented
r

by struct uF‘.éﬂSi?ftS‘Qrﬁflﬁ(Q)B" RBHER : @)Qr%rﬁ‘ﬁﬂzeg Qw 3 »8Bdept abl e sal t,
solvate or isongheh Q%ﬁ{_)j(_,u_v{g?q@@hé rpg igf‘ﬁg@“g‘ noi eties are as descri bed

above. I n one enbodi m i N ano “enbodi nent, mis 3. |In another
enbodi nent, m il a@hother embedisrengrdooinpeund ohfformula | isspanigederitretieodi nent ,
R30 is H.. I n_anot her

0 i b A ok A58 P SRRl Tt St B ot "
—C(O)N(R®*)(OR?), -C(O)OR® and ~C(O)NR*R%, and
when —~(W),-X-U- is alkylene, R' is not alkyl, and
when —(W),-X- is alkylene, -Y- is not -N(R?*)C(O)-, and
when one of Tor V is -NRZSS(O)XR3, the other of T or V is not
_C(O)NRZ®OR?, |

Another aspect of the present invention is a composition comprising at
least one of the above compounds. Methods of using the compounds for the
treatment of MMP and TNF-a mediated diseases and conditions also are
provided. The compounds of the invention may be used alone or in
combination with other appropriate therapeutic agents.

Other than in the operating examples, or where otherwise indicated, all
numbers expressing quantities of ingredients, reaction conditions, and so forth
used in the specification and claims are to be understood as being modified in
all instances by the term “about.”

DETAILED DESCRIPTION OF THE INVENTION

In its several embodiments, the present invention provides a novel

class of inhibitors of MMP and TNF-a convertase, pharmaceutical



I n another enbodinent, T is selected fromthe group consisting of -C(O R4,
-C(OOR3, -C(ONR23R25, and -C(O NR23OR3. In one enbodinent, Tis -C(OR4
in which R mwssmipyrrolidinyl ring that is unsubstitutedpror/subsisss ut ed
with one to three R22 noieties which are each independently selected from

Lhe group_ comiositiong cohtaififg bne-drGloi@ofahis binpHhds,anethotBds Badhariiger er r ed
R22 noieties are drog%_nu hydroxyal kyl and al kyl am no and. am no.

anot her enPBéf’ﬁ%‘Fﬁ tical latiepexeeninsising @ne PEMPE aYUGH compauRdts Endr

crhod et ginds o EHERRTREROH i ion 1 e e e 22 2 1L

i n which RESnipmmsoflnﬁbkyﬂIatmnd R3 is Hor alkyl. In another enbodi nent, V
is-C(O)NR23CR3|nWh| R23 i H or al kyl and is Hor alkyl. In
anot her enbodi nh?Ne &M d"'@f'@) E@spreﬁemnx W@P@VE%S&O"HM&W ds Whigh as

net hyl . | ”a?é‘F&d?@éerﬁ@@%?'sﬁﬁ@iuraWdrﬁwé%lZ@ngé\?br a [pﬂaﬂﬂéﬁélitﬁg%sv\g nglogggllg

H or Wis a covalent bond. In anot

PCT/ US02/ 4645®tah>la saltosolvatecoriisaiineetitereof, wheeeaily flenearidisoioietiesaseibst i t ut ed
or substlt tg one to two i ndependently sel ected R20 npi eti es which
can be (Yl fferent. I n another enbodi nent, X is phenyl ene which

i s UnSUbSt i tut eﬁh orie efiibdainhéntt Ris\. LI éimhé}rerh%thﬁié'n? RSt ilh WRGhEr Whi ch

can be the sane or different. In another enbodinent, X is a heteroaryl ene
which is uﬁmh@gtmwh Buis@ Inanethenermbedinient i1t o two i ndependent |y

Srbodt mentx 04 HeBBa R B i af e S PLER b ot g of -1 2
NZ IS N enibodﬂ!mht Rﬁth-ll S unsubstl tuted or substituted with one or two
hal o subst ituents, ch 10

In another embodiment, R™ is H or —(C4- Cg)alkyl. In another

embodiment, R* is H.

In another embodiment, T is selected from the group consisting of
~C(O)R*, -C(O)OR?, —C(0)NR®R®, and —C(O)NR*0OR®,

In one embodiment, T is ~C(O)R* in which R*is a pyrrolidinyl ring that
is unsubstituted or substituted with one to three R?? moieties which are each
independently selected from the group consisting of —OR?,

-(C1-Cg alkyl)-OR?* and -NR%R?. Preferred R moieties are hydroxyl,
hydroxyalkyl and alkylamino and amino.

In another embodiment, T is —C(O)OR? in which R is alkyl.

In another embodiment, T is ~C(O)NRZR? in which R% is H or alkyl
and R% is H, alkyl or —(C to Cg alkyl)NRZ*N?*,

In another embodiment, T is ~C(O)NR*0OR? in which R is H or alkyl
and R®is H or alkyl.

In another embodiment, V is —C(O)NRZOR? in which R% is H or alkyl
and R%is H or alkyl. In another embodiment, V is —C(O)OR? in which R® is H
or alkyl, such as methyl.

In another embodiment, W is —C(R*)(R*)- in which R®is H and R*is H
or Wis a covalent bond.

In another embodiment, n is 1.
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as G, For I, which can be the sane or different. In another enbodinent, U
is -Y-(C(R3)(R4))g-. In another enbodinment, Y is -0-. In another

enbodi nenwpo og/0s®14, R3 is Hor alkyl and R4 is Wor al kyl PcTiusoamasher
enbodi nent, Rl is selected fromthe group consisting of cycloal kyl, aryl

and heteroaryl, w’a@émbf\eﬁ%huﬁémt Kas b Whidh istintlibaitited diet er oar y|

groups of Rl is independently uns uted or substituted with one to
five i ndepsobstituted \SIQI ene é(dt\mmdweedemw se¢lected Rin nigietigsewbisheaobe
different, ,each R20 bei ng i ndependently selected fromthe group of
R20 noi etlté% %’BS\P@JE%WQ ot her enbodinent, Rl is a cycl oal kyl group

sel ected fromt nean@th@uérrmaﬁhéﬁtl Rds Pheﬁ)ll@hgwmws urbubsitaiddyér and
cycl ohexyl, wherein each of the cyc Wgroups i s independently

unsubst i t usebstifuteduwith preCetvahale %rb@tltt@nts ishi canehif@ssameg os el ect ed R20
noi eti es w{at t} an be the sane or different, each R20 noiety being
i ndependen f&% ected fromthe group of R20 noi eti es above, such as

al kyl . 11 WO 03[Daréther Eabollinhetit4R453 hétéroaméﬂf@wwm@dnmmu@a dgrs an aryl
group selected fromthe group consi stll&gy of pheﬁ% napht hyl , i ndanyl and

t et r ahydr oSHpsfitutedamith one ki indepgndensty selectad (1™ giielies wiich ¢ahendent | y
unsubstitu ed with one to five independently sel ected R20
noi eti es WTHF%E g?})‘t‘@iﬁﬁ%r%gtt sanme or different, each R20 noi ety being

i ndependent | y shl asothdr émbodinnentgXadsip rmterlaaq'lemm‘selebm fedmottes gowph  as

al kyl . I'n anot.her epbodi nent, Rl is a heteroaryl group selected fromthe
group consCERSIRENG®! chr onanyl , qui noI yl, isoquinolyl, triazolyl, pyridyl,
i m dazol yl, thiazol yI benzodi ox |y and N yher ei n each of t he heteroaryl

groups is indepe

uns ed stltut e to five
i ndependent |y Ieg(} noi f$ S mﬁ?g\sﬁﬁ f><\ erent,
rbelng ende flecte he |ghou
noi eties, such &s alk 1- s ed alyy halo——a diakgégﬂ;;ﬁide,
t

each R20 noi ety

aryl, heteroaryl, ero yclba enbo Rl is
a fused bicyclic aryl groyp wh ch |s un bstltut edNor su%ﬁhltut th one
to three independently sel ected R20

which is unsubstituted or substituted with one or two halo substituents, such
as Cl, F or |, which can be the same or different. '

In another embodiment, U is —Y-(C(R3)(R4))q-. In another embodiment,
Y is —O-. In another embodiment, q is 1, R is H or alkyl and R* is H or alkyl.

In another embodiment, R'is selected from the group consisting of
cycloalkyl, aryl and heteroaryl, wherein each of the cycloalkyl, aryl and
heteroaryl groups of R' is independently unsubstituted or substituted with one
to five independently selected R? moieties which can be the same or
different, each R?° moiety being independently selected from the group of R*
moieties above.

In another embodiment, R'is a cycloalkyl group selected from the
group consisting of cyclopropyl, cyclobutyl and cyclohexyl, wherein each of
the cycloalkyl groups is independently unsubstituted or substituted with one to
five independently selected R?° moieties which can be the same or different,
each R? moiety being independently selected from the group of R moieties

above, such as alkyl.
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noi eti es which can be the same or different. In another enbodinent, Rl is a
fused bicyclic heteroaryl group which is unsubstituted or substituted with
one to thweasicsdependent|y sel ected R20 noieties which caoThsordessane or
different. In another enbodinment, R2 is H In another enbodi nent, each R3

i s independent| Mn'd,no&iéﬂéml%dlﬁ‘léhi R'i$ %n%ﬂtd?@n%ggié@fgm&h thﬁ@&(@[ﬁ‘l s

i ndependently H, al kyl or aryl | n anot her odi nent, eac
i ndependentgapsisting ot pheayl, aaghthyl, indanyt ard tetrabydionaphthateryt, viereirs

d dent I f bstituted
eyl R S S or SRS gy SRS suNEa 3s sEbleredh) amss
-C(O OR3, -to(fild XikepenGEatly s€6ERd R \hoieties Whivh 0dn be 1 €ahKYr. wherein each
of the ary Cl;fae heteroag%b and cycl oal kyl 8‘£ou ps of RO is in ependently

unsubst i t utiiderept eagh &t Mmaiety hﬂ'mwr@lﬁeeﬂ nihiseleciad fomithe: grpupaf & ed R22
noi eti es or different, each R22 nvoi ety being
mdependethnglEtl gg?\?; Ppﬁﬁaﬁ group of R23 noi eties. I n another

enbodi nment , RzolmanatHeeemmmménthiumastekaoarw?fd upredlécted GfoPvtheconsi st i ng
of pyrazi nyI rral i dyl and phol i ny | n anot her enbodi nent, R20
is. a cycl & ?Wg?éo'%%?tﬁlﬁ%Poe‘\"?'@ﬁ'f‘f"hguﬁ‘g&rﬂso%ﬂ%'b"si’i'*’ﬁ@%fpxw’dl ;opr opyl ,

cycl obut vl imbzeNf oSl behBodiBRorangTbodi ment . R20 1s. a

het er ocycl oal kyl “sel ectéd fromt group consi st ng of piperazinyl and
pyrrolidinyl. In another enbgéiingent, each R20 noiety is selected fromthe
group consisting of -(d - /I and aryl. In another enbodinent, Mis
-(C(R30) (R40) ) m_, wherein 04, Vis -C(OOR3 or -C(ONR250R3; T is
R21- substituted al ky ,  -C(ONR250R3, -C(O NR24R25, -C(O R4
or-C(R4) (=N(OR3) ) ; R ) bond or -(C(R3)(R4))n2; X is arylene or
het er oaryl ene, each of/ which clan be independently unsubstituted or
substituted with ' i hdependently selected R20 noieties; RL is
cycl oal kyl, aryl, S each of which can be independently
unsubstituted or//subst \suted/with one to four independently selected R20
noi eties; R2 is ach of the other variables are as above in the

Summary of the | A preferred group of conpounds are shown in Table
1 bel ow. » wherein each of the heteroaryl groups is

independently unsubstituted or substituted with one to five independently
selected R*® moieties which can be the same or different, each R? moiety
being independently selected from the group of R?® moieties, such as alkyl,
R*'-substituted alkyl, halo, amino, carboxamide, aryl, heteroaryl,
heterocycloalkyl and —OR? . ‘

In another embodiment, R'is a fused bicyclic aryl group which is
unsubstituted or substituted with one to three independently selected R?
moieties which can be the same or different.

In another embodiment, R'is a fused bicyclic heteroaryl group which is
unsubstituted or substituted with one to three independently selected R?
moieties which can be the same or different.

In another embodiment, R? is H.

In another embodiment, each R® is independently H, alkyl or aryi.

In another embodiment, each R* is independently H, alkyl or aryl.

In another embodiment, each R® is independently H, alkyl or aryl.

In another embodiment, each R is independently selected from the
group consisting of alkyl, R*'-substituted alkyl, -OR3, halo, -CN, -NO,, -NR°R*,

12



Except where stated otherwi se, the follow ng definitions apply throughout
the present specification and clains. Additionally, all technical and
scientifiwotsne®isised herein have the sanme neaning as i s @EQTINLY0453
understood by one skilled in the art to. which this invention bel ongs.

These def iQi0)OR™S sw)xsts - DEEs aﬁil M&@t&gﬁyl sydlealRyl| wherstd day:hldrself or

in conblnatlon with other terns. Hence t egeflnltlon of "al kyl " plies

to "al kyl "thezryldietergary! gndeycloaikyl groups of R3nis indepandently uns@pqiltutepat ient"”

and ot her - DLsuB UL Tuitebe B RS B Hn BB dected M ais DRI R 1 ™ s
an al i phat be tiiey sameariuifierenty gach iR migtytimirg Mngndmtlymeiaﬁtbéﬁo&md

conprising, 1 to abqut;;20 .carbon atoms in the chain. Preferred alkyl groups
contain 1 the 9BHA ?ﬁz BRielsS-at oms in the chain. Mre preferred al kyl

groups contain ﬂ=1érg?tﬁépéhbédﬁﬁérﬁoﬂz"%%’Wetél‘?)af')n%r&ﬂ? BlecRIPRGHAGRe Means  that

one or nore | ower Kyl groups. such or propyl, are
attached t groapl comsistingl df lyrazinyl npyralydweyricyl a;rdi morpholmyb. group havi ng about
1 to about 6 carbon, ato Nt shai n i ch e Stragjght or branched.
The al kyl may @‘e‘?ni}[]%?g‘f’ﬂ "QT% 'ﬁﬁrcé'm@aﬁ%gelgg{%gsfs ?'T‘Sbg&rqﬂ‘kyl means
that the agdndistiigofcyeipresyl, SyeRstutyl ah@tyeloheRf, or nore R21 substituents

that may be the sane “or d| fferent,.. each substituent bei nc}; i ndependent |y
sel ected from tneanptbepembadimant 37ds a heterosy@ealkyhasiected frometheabove. Each

of the aryl, t Vi ryl,. cycl oal kyl and

het er ocycl &“Ea‘#&‘éfsg‘ﬁé df%)w%iﬁ!l Arvdbne)nﬁ)a@k&gtltut ed or independently
substituted wi tin ansthéembodimend egehdRBtrhyieseis selatiedfdm teiggbies whi ch can
be the sane or different, each R23 noiety being |ndependently sel ected

fromthe g?%@%%?@?lk&a%éwe The phrase 'R22- substituted al kyl"

that th | Ct
rsrﬁggtsltugnts ?h@tﬁn(gpg%éemB gﬂgéarnn‘e%ﬁ SR gﬁﬁ@ﬁ We”aég ngﬁtlg?:h?uént bei ng

i ndependentC{O)XaRtot eB(®INRPLORE @nS)B subrﬂltwed a&yhf-CN?Q—E(Q)ORPJ tuents

ooy o B e R B Sch B R N TRIE W BieckiRel, T ¢ ne

sane or dbéﬁc%ﬁn(c(Rf’ng@t)nz, xh%mmbr h@veP&rw@ﬁépsmﬁanmcﬁ%bﬁcﬁeed fromthe

group consisti n(? substituents |isted above
independently unsubstituted or substituted with one to four independently

selected R?® moieties; R is cycloalkyl, afyl, heteroaryl, each of which can be
independently unsubstituted or substituted with one to four independently
selected R? moieties; R? is H; and each of the other variables are as above in
the Summary of the Invention.

A preferred group of compounds are shown in Table 1 below.

Except where stated otherwise, the following definitions apply
throughout the present specification and claims. Additionally, all technical and
scientific terms used herein have the same meaning as is commonly
understood by one skilled in the art to which this invention belongs. These
definitions apply regardless of whether a term is used by itself or in
combination with other terms. Hence the definition of “alkyl” applies to “alkyl”
as well as to the “alkyl” portions of “alkoxy”, etc.

"Patient" or “subject” includes both humans and animals.

“Mammal” includes humans and other mammalian animals.
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"Al kenyl " neans an aliphatic hydrocarbon group conprising at | east one

car bon- car bon doubl e bond and whi ch may be strai ght or branched and
conpri si ngod3ssvabout 15 carbon atonms in the chain. Prefemrcadsab/keny!
groups have 2 to about 12 carbon atonms in the chain; and nore preferably 2

to about 6 car a [ :hal Lot nor e
| ower al kyl gr?ﬁg)él suc szf{s?‘ é&@f‘ﬁ%@@?ﬁ?fﬁ%}f&g’%g@%ﬁ%ﬁQ@zﬁtt <’|3.C tg)(rg to a
| i near al kbrayichet@ind.coniprisivg 1 & kboyl 20 cardos @2oms imbwuchanc Sréferredt ons i n

the chain which be, .straight or b d. .The al k
Subst 1 £ ut cHATODRY cpaial | KB5Bou, A erRPcionsi g haSaMorHeeTRE ol keny!

group may ' &fh ) [ if. el t he sane
o a1 or e BEp e P D B e TR R S A el

i ndependenthiay oselosmaere lowenalkylgroups pucivas imathylgethlyl eamopybare t uent s.

i sted above. " | .. mean n.arogatic n clic. or lti.cycl i for
exanpl e, %&%‘ﬁ’@ﬁr%}a p'l“??d @‘W@F’éﬁ{‘cgﬁﬁﬂ%gﬁ‘&'@ﬁ%ﬁﬁs %&%‘%‘M%% a1$ bon
atoms, prefessdit's cAbonatdmé i theWhainl Whiohr ) batstriight DR®raricHeddMheps of T,
V, X (aryl ene|) and Rl can be unsubstituted or independently substituted

Wi tg ?pe t alkyli may berfubstitigrcht | y sel ect ed R20 noi eties which can be the sane
or different, def | | R3, R4, RS
a?ﬁ% gﬁ[)aesls[ea’?kz -es&bgtﬁig}érgﬁgelgglﬁ ne s tAGY] hegeﬁl@l'?;zc()]ﬁgw be

and R20 can be itute ent 'y subst1t’u one to four
i ndependensuibystitstet &yt dARorDREtsubstieinththat madyebd the sane oodifiérériter ent |

and are as defined. herein., The aryl groups, of 1 can be unsubs§ituted
indepgnden??‘ih subgiitwent being W?IHGTS{%WW%J%E@ ﬂﬁHbR‘[?g‘@rﬂi@HP I°9“l§Ji§1."gQ:? 121 lI-{’23 o
noi et es Vh?%b%ﬂfqeh?s Ii%t@@aﬁé‘v@. Fécl‘?bfffﬁeé@?ﬁ haﬁﬁslutfsrt@néaﬁgﬁfl ned herein.

Non-limting exanples of suitable ary ups 1 nclude phenhyl, naphthyl,
i ndenyl , t beteedaryl, opclpalkpyandimeterocynivatiyl groupisiof IRéhedn befumsubstiiuted

| kanedi yl g | i ng..f NG| .
Ronc 1 m 11 Fngg et st il Hien phe se Youripasgdinny iRiecRdRR o™
"Arylene" ingidticldi WL thn BeQHE sHRiel oradifféieRl clithaRBMAbiEE BriAg ocar bon by

renmoval of a hydrogen atomfromtwo ri n? G rbon atonms.” Non-limting
exanpl es i indepeledenthyrsalesied fram thearpuref R I%Ewéﬁtl?@r%hoéﬁe" is a bivalent

O e o AP AE B2 el AR S WRAHRIRN o SR b
substituted by one or more R? substituents that may be the same or different,
‘each substituent being independently selected from the group consisting of
R? substituents listed above.

The phrase "R%- substituted alkyl" means that the alkyl group can be
substituted by one or more R* substituents which may be the same or
different, each substituent being independently selected from the group
consisting of R?' substituents listed above.

‘, "Alkenyl" means an aliphatic hydrocarbon group comprising at least
one carbon-carbon double bond and which may be straight or branched and
comprising 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups
have 2 to about 12 carbon atoms in the chain; and more preferably 2 to about
6 carbon atoms in the chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propy!, are attached to a linear alkenyl chain.
"Lower alkenyl" means 2 to about 6 carbon atoms in the chain which may be
straight or branched. The alkenyl may be substituted and the term "R*-
substituted alkenyl" means that the alkenyl group may be substituted by one

or more substituents which can be the same or different, each substituent
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as, for exanple, the bivalent group derived frompyridine, pyrrole and the
like.. The bonds to the parent noiety can be through different carbon ring
atons, dwbfsnesvs hetero ring atonms or through a carbon ripag/ashomsand a

hetero ring atom "Heteroaryl" represents cyclic aromatic groups of 5 or 6

atons or B@ufg'mkjeﬁeﬁamw%aéctadmnmﬁmp doRgistiog bf R2° subsiitUesiter oat ons

I ndependent [y ected fromO0, S or sai d heteroaton(s) interrupting a
car bocycl ilistad apvest ruct ure and having a sufficient number of del ocalized

pi el ectrons taQpEOV r e rings do not
cont ai n adj acen %x%&gﬁs af) aﬁ?@fa ltlgﬁﬁ é}ﬁdrﬁglﬁcg%mﬁmé\g#ﬂ QO%E%“ olgycl I C
het er oar yltdcyetic) mg\smmtcoﬁnplﬁsmgibbum Sto abgutatdocesbovatdms,rprdfepabslycl i ¢

het er oaryl s cont ain about 10 ring 15 WD 03/ 05391? PCT/ US02/ 40453 at ons.
The het er G0yt 64p ghput Hf carbop atemsh diherayt grouRe Pf dnd Ki(apdeng)@and

unsubsti t ied e LR mﬂﬂ@ﬂ@ﬂfncfé#éﬁhﬁﬁﬂ&}%éﬁt&t@g@gﬁm6ﬁbfdf{\}”e'”deloende”“y

sel ect ed O noietles can e ‘sane or rent, and are as
defined liedependeftip shlectadoR?Y inodetiespehicti c&2 beftie seme GidifferenizzMdcan be

unsubsti tuted endent | ubstit uted. .y tsh gne t fou | ndependent |
sel ect ed R¥9 asrﬁfﬁfaﬁag@'? Wec%XFQJBUPﬁBPEa’ (5#4 R Ang Rt apr?d arg as 4
defined hgjalBstithte oﬂﬁ&ﬁiéiﬂ:fe‘h'tly%hﬁéﬁ%ﬁtéélfwﬁ?énéQ(B‘f&ﬁ‘ m&&@b ted or

i ndependent | 'y su&g}% I tut w th one to four independently sel ect ed R23
noi eti es welested R peietias whieh caprbedthefsaimsor difetentr ancharades definedher ei n.

least a nneraledreayhurlbs oL i b FuEpeR i g BMY coont “as 3 ring
atom Nit rmeﬂueéd)wnh oRB tb %uﬁlﬁde@én@ehdf selebtdd REyiRistizsBsisicEan be
contenpl ated, e.qg. pyri dyl a/rld and 4-pyridyl Usef ul 6-nmenber ed

het eL o?r yIthe same=or chﬁer@ata Wrﬂféyﬁs gfipef rhed@ﬁleorpW&wgrgnampl@g@f. dazi gyl
mor phol i n re
hetgroar yl)gu} ?ﬁlgsér?f%*)hé&@mh% %r{yll azgﬂ ﬁﬁll 'Fﬁé'@ﬂyﬁet% rrolaé? lazol yl,

i sot hi azoligdanyl.m dazol yl, pyrazolyl, i soxazol yl and the like. Typ| cal
ool nad Eepe B Ry RN Ry "t o
qui nazol i %heqcééeaﬁ%&émsh ,atBR8Z Ndh-Miitihg XaRFMEY %RJdBé' me!l-@[é%)" and the

l'i ke.” "Cycl oa means a non-aronatic no- or nmulticycli¢ ring system
conpri si ng)rapﬁemeanddhmbkmt 10 carbon atons, preferabl y about 5 to about 10

car bo.n at oms. I'?Aeflgr;er elg a(i}(valer?tl gkrghp rd'eﬂ\(%"ed ﬁ’8rq1t gﬁ groantw)gt'ig hydrocar on '6%/ 7 ring
removal of a hydrogen atom from two ring carbon atoms. Non-limiting
examples include phenylene and the like.

“Heteroarylene” is a bivalent group derived from a heterocyclic
aromatic compound by removal of a hydrogen atom from two ring atoms such
as, for example, the bivalent group derived from pyridine, pyrrole and the like.
Theg bonds to the parent moiety can be through different carbon ring atoms,
different hetero ring atoms or through a carbon ring atom and a hetero ring
atom.

“Heteroaryl” represents cyclic aromatic groups of 5 or 6 atoms or
bicyclic groups of 8 to 12 atoms having 1, 2 or 3 heteroatoms independently
selected from O, S or N, said heteroatom(s) interrupting a carbocyclic ring
structure and having a sufficient number of delocalized pi electrons to provide
aromatic character, provided that the rings do not contain adjacent oxygen
and/or sulfur atoms. Preferred monocyclic heteroaryls contain about 5 to
about 6 ring atoms. Preferred bicyclic heteroaryls contain about 10 ring
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atons. The cycl oal kyl groups of T, V, X (cycloal kyl ene) and R1 can be
unsubstituted or independently substituted with one to five independently
sel ect ed wWRO3mwes9es i es whi ch can be the sane or different, pamdisaz/eo4as
defined herein. The cycloal kyl groups of R2, R3, R4, R5 and R20 can be

unsubst i t Ut86msOTHeHRBRIMHA/[rOUPpSHITE IV X I8steddrileABPan PR @dh bendependent | y
selected R22 noieties which can be the sane or different, and are as

def i ned herusisubstitited eriotependeantlysubstifuted with opato fee indepesdentit ed or

i ndependent | ubs,bd : | to f ' e R23
noi elto I es V\/rﬁ%er??%(g bt‘ﬁ'ﬁ@ess%@n ‘%B%& t?‘@es%iﬁ? ?Pgﬁ%@ﬁe&@ix?ﬁ% ﬁé‘fﬁ erein.
Non- 1 i mi ti n@renanmessetefoatylidrélipeof R RY| RE any R ahk Weurisubbtitdted

cycl opropyl, c cIobutyI, cycl opentyl, cyclohexyl and the |ike,
Non-1imiti i destly subsiituted vatihene tdiaur indepepdentikselected B Tde
1-decalinyl . I : ' 5

PCT/ US02/ Zdaggﬁé%l%.can@%?%‘%ﬂg? g?g'cﬁ]él?grr“lo L"hg raéérbg,swgrﬁp%gg?%'ﬂ“ow% .
Preferred dreterbhrydyrupsofR? can Herunsubstitutedror indppefdentiycdsubstitutédior o and

hi . "Cycl | k [ " - i [t [ i i
Sysem comih @it RUBINdOsenge Ry e aBa I Harielrs nc e bf 1A 98B0 5 t o
about 10 ‘b?rdﬂ“gﬂeﬁ{ ?ﬁa| ia%{?ieﬁﬂ@&ﬁbfb?n.a hbeﬁ}ﬁﬁx 898 @A RIS thdoubl e

bond. Preferred cycloal kenyl rings contain about 5 to about 7 ring atons.
The cycl odietenatyl goatuzsne mekns thatrad |GAst amitrbgenrexygenior sutfar atom

i ndependent | ubstituted with .one,to fi.ve ind | ed R20
ot et 65 wPERPADbS PreREnts & igh oy AVitResh SREFSFET lrnaf NGi6fier o1 n.
The cycl oal ApRyloistmeiasareicont®mplBed, BY., Rpyddyl, Bfyridpnared ppsdfst i t ut ed or

i ndependent |y Substituted with one to four independently selected R22
moi et i es wiisgiuldamenebened hetereani gragipsiinglude pyddy. pyrimidinybanrazaylner ei n.

The cycl oal . OfF “he Stk ' ndently
substi t ut eﬁ?&%‘“g'nﬁﬂ%q@“@g"ﬁ ﬁcr’lg‘geghe‘%dae%qjﬂ%uﬁ?g%%t@ re%’sur%%ﬁ}gg) i es which can
bfe t he Sglrrﬁnalhbéiéd Ifétefﬁawlfrmlseklndu?éftﬁ?lt Fm'md Iyl,hh'reeiyhpyNolyI,Ithiazolnghexarrp: es
of suitable nmpnocyclic, cycloal kenyls inc e | opept eny] ., cycl ohexenyl,
cycl ohept ethh'aéﬁéLt"ﬁ'@qZPlé’é.PWY'i 'ﬁPl‘@%'ﬁ w&%ﬁ@eoﬁa@ﬁ%@% :

mul ticycli P o ; ns a
on- ar ot (A0HR A% S8 b 9ERYie deneAnIG RRICISIN) arolB o out 3 1o
about 10 rinmned absve, &.@fquirdylyisaquinolyh phshalabioyl, gaidarolinyl,at ons, in which
one or h an el ement ot her than

car bon, For 93{@8 iy L&?@ﬁ%‘y g?é/&@’ﬂ"%%ﬁﬁf%é@'%‘f%me Iike.

- "Cycloalkyl” means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring |
atoms. The cycloalkyl groups of T, V, X (cycloalkylene) and R' can be
unsubstituted or indepéndently substituted with one to five independently
selected R?® moieties which can be the same or different, and are as defined
herein. The cycloalkyl groups of R?, R%, R*, R® and R% can be unsubstituted
or independently substituted with one to four independently selected R?
moieties which can be the same or different, and are as defined herein. The
cycloalkyl groups of R?' can be unsubstituted or independently substituted
with one to four independently selected R?® moieties which can be the same
or different, and are as defined herein. Non-limiting examples of suitable
monocyclic cycloalkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and the like. Non-limiting examples of suitable multicyclic cycloalkyls include

1-decalinyl, norbornyl, adamantyl and the like.
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al one or in conbination, and which contains at | east one carbon-carbon
doubl e bond or carbon-nitrogen doubl e bond. There are no adjacent oxygen
and/ or suwbuws/osmesrs present in the ring system PreferredPCT/US02/40453

het er ocycl oal kenyl, rings contain about 5 to about 6 ring atons. The

prefix aza, Oxa"HéIo"hie%nléeffu@i@ chidi8, BRINSS Qﬁ%&@?ﬂdup‘soﬁref@f&i argans that at
| east a nitrogen, oxygen or sulfur atom'Tespectively is present as a ring

atom The Ruere:; 6blpro 0PN, angt mops pesferrat aneﬁmfom fide unsubstituted or

o1 ot s os whi oh cacpaReRf dichlls 8ort Brarbafs moBREP FHEAELY jBGFETher oi n.
The het er ogymbsigingeabout 81teabsubi0 BarboRatos, piferably atisiil @yt 10

unsubstituted or I ndependently substituted w t h one to four independently

sel ect ed Rearbep; atemswhigh santeins aldeasionacasben-carbongaeuble band  are as

def dh b d
e e e R nod BRI SRt B0l Fhh SipRepansu0st i Lt
PCT/ US02/ 46;&66alke|ey|egmmls 7B, VrandtR‘emrvm ahsutsstituted bhindepenadentlydi f f erent ,

and are as defjne erein. _The nitr or sul atom of the
het er ocycl 8'2’?%@'1‘1‘98 V&'ﬁhorﬂfet%@‘fq iBAgPe 9633 hgt moielins WhishifdnRE N- oxi de,

S-0xi de or 3 Sarlb O uiferont\afia ot st ity @gﬁg&l ﬁsmé cJebaReha JBBSE¥F | | © aza

heterocycloal eny roups |nc et rahydr opy

1, 2- di hydr BRyRHR?, Rt andRE qaetbeawmmpwedmmdepghderﬁlypgubshtuteryw;th

2-i ni dazol | d t | f
2ol bt o oRBE i PRDE R e BB rhlsas et catbh i sS5RG, o)
di hydr of ur giftetentaand bReas tkfned\Bérein. "Thé BYCIBHREM) Yréipsiof vaéa%m

mul ticyclic oxa heterocycloalkenyl group 1s 7- oxablcyclo[z 1] hept enyl .

Non- | i mi t i Hasubsditiied or mdegandamﬂyesuhﬁﬁbﬁw with ariei te foueindeperndsrdlyl keny! rings
| ncl ude di Pé’lg{:@h'h”p#ﬁ@ﬁlas wHidY & 0ha! ‘tﬁ’é%ér% Ydrdj &@8%%ﬂ§f5§ ‘é§ ‘defined

" Het erocyc a non-aromati ¢ sa ur

mul ticycli hewenmgNenammgexmhplbsm sabablb rﬁoﬁdcyampcycldélkénylgurmm :
preferably about bout 10. ring whi ch one or nore of the

atons in th¥ (PFP%enﬂy%\f @"ﬂncﬁq"ém?"ﬂt ARy ”1%'&@ c"é‘P’b‘Bﬁ“ MPr exanpl e
ni t rogen, -%ér(’ﬁgféﬁ*ﬂars‘mbiéjﬁ*“'t gelﬂfecﬂoélﬁr@@ig)ﬁ&%} There are no adj acent

oxygen and at ons sent rong sy em Preferred
het er ocycl oal ky'fl-sl;etemuyalbalkabyjlﬁmehnstmanétic mogoeyaicxr mbltcywlief | x aza,

O O Bl Shslofy roiihS BBHC S LA RS BrerliHly Bholi %
about 10 ring atoms, in which one or more of the atoms in the ring system is
an element other than carbon, for example nitrogen, oxygen or sulfur atom,
alone or in combination, and which contains at least one carbon-carbon
double bond or carbon-nitrogen double bond. There are no adjacent oxygen
and/or sulfur atoms present in the ring system. Preferred heterocycloalkenyl
rian contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before
the heterocyclenyl root name means that at least a nitrogen, oxygen or sulfur
atom respectively is present as a ring atom. The heterocycloalkenyl groups of
T,V and R can be unsubstituted or independently substituted with one to five
independently selected R?® moieties which can be the same or different, and
are as defined herein. The heterocycloalkenyl groups of R?, R3, R, R® and
R? can be unsubstituted or independently substituted with one to four
independently selected R? moieties which can be the same or different, and
are as defined herein. The heterocycloalkenyl groups of R*! can be
unsubstituted or independently substituted with one to four independently
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present as a ring atom The heterocycl oal kyl groups. of T, V, X

(cycl oal kyl ene) and R1 can be. unsubstituted or independently substituted
wi th one wo 0Bi0s3915 i ndependently sel ected R20 noi eti es whi eaTa®sn2/ias3 he sane
or different, and are as defined herein. The heterocycl oal kyl groups of

R2, R3, RAse|BbtcdPReRictie8 Whibte cn bUlRé shieast difereRt eRENIBMNS defitiglst i t ut ed
with one to four | independently selected R22 noieties which can be the

same or di hewirnThe aiftpgener sadfugatdm efithecheterocydipalkasyleasche | oal kyl gr oups

of R21 can_pg | § r i ngent. ' with one to four
[ ndependen?sgonalsﬂgﬁ)g(@ ieéd} %@gr‘?&"&sﬁgg&ﬁﬁﬁtg’ﬂx'géhéi)@ﬁ%ép%g?g'% i fferent,
and are asNeaflinmitiey ehsnhﬁles.of"ﬁnﬁabletrhﬁg@c%lcﬂé a24l hbteroefolsalRényll gfoups _
het er ocycl oal kyl can be optionally oxidized to the correspondi ng N oxide,

S- oxi de” oringl & drtetrapydropyiidylnt 2-dikydrppyridybi1.48i8-abl e monocycl i c
- | ) . Ny ; g o =l
tor phot 1 ny [t VardpyBERn g oo A2 iz oll 2Bty oR BRIV

the |ike. NSnMﬁgﬁrﬁg @5?9?&3%%5@!@/@@4&3' erdbyﬁbialken{kglroa;bﬁﬁommd"%ns a I

bi val ent grou rived fr et er.oc i c.cycl oal, conpoun y renova

of a hydrvOS'BMQE%‘@HTFWW'{‘&B}‘%Pﬂﬂaﬁl"oﬁ‘ggt%wﬁ ﬂ?“#'@%'%@%ﬁ@'? af@e Dbival ent

group deri y& é fi Ri;y@f?éé%é Hgte@@a.@]m‘gdgﬁgmuﬁg?{bonds to the parent noiety
, |

blé it
can be throug% dlfge ent carbon ring at erent hetero ring atons or
t hrough a oxatieyclo[2:2y1]heptenyh dNendigitingexampjes af suitabléimbrocydiddhid’ neans a

HO al kyl - group._i ich.al kyl, gropup |s,.as reviously. defined. Preferred
hydr oxyal kﬁ?‘&“g%[baﬁnwgws %‘FI&@’P&MW\'?H*PBM@d"B@MﬁPQy r"ﬂ?yﬁﬁﬂdt abl e
hydr oxyal kie Ixeoups i ncl ude hydroxynet hyl and 2- hydroxyethyl..The term

“optional |y substituted' means optional substitution with the specified
groups, radi cal $leferagyclealkyls meansa pendramatie saturatag npnracyelicied ni t r ogen

Soplt oat 1 oSyl S syqtBm RS pridhd B6oGUED St DIt HBRR, bRkl oo
Simi | arly, albout Soppesboznd Octingratgrs, i whichwinelorundrel dfithé atbrugiremesinign t he

chem cal structures in this ag lication refers to,  -OH and any open-ended
car bon at oPSkeMHS aRelement qthe Gasbep, feLexanpig njtrogan, pxygeR Ph - H.

sulfur, alone or in combination. There are no adjacent oxygen and/or sulfur

atoms present in the ring system. Preferred heterocycloalkyls contain about 5
to about 6 ring atoms. The prefix aza, oxa or thia before the heterocyclyl roqt
name means that at least a nitrogen, oxygen or sulfur atom respectively is
present as a ring atom. The heterocycloalkyl groups of T, V, X (cycloalkylene)
and R' can be unsubstituted or independently substituted with one to five :
independently selected R?® moieties which can be the same or different, and
are as defined herein. The heterocycloalkyl groups of R?, R, R*, R® and R
can‘; be unsubstituted or independently substituted with one to four
independently selected R* moieties which can be the same or different, and
are as defined herein. The heterocycloalkyl groups of R?' can be

. unsubstituted or independently substituted with one to four independently
selected R?® moieties which can be the same or different, and are as defined
herein. The nitrogen or sulfur atom of the heterocycloalkyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting
examples of suitable monocyclic heterocycloalky! rings include piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl, 1,3-dioxolanyl, tetrahydrofuranyl,
tetrahydrothiophenyl and the like.
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As used herein, the term"conposition" is intended to enconpass a product
conprising. the specified ingredients in the specified anmbunts, as well as
any produwO oadosadms results, directly or indirectly, from cecibiusar/ie@ss of the.
specified ingredients in the specified amounts. Prodrugs and, sol vates of

the conpounds ofHetocytkealkyione as @ il Aent GO0pAERVAH 418 HetdrocydlR term
"prodrug", as enployed herein, denotes a "~ conpound that is a. dru

g
precur sor \@FleAIKYLeRIAPaERE By semaval@f a hydsogemptam fromidering atorasieni cal

conver si on t ' ) c yi.el d_a conmpoynd of
formula | grwg%g’afb?%gh@/p gé?’ t@%ﬁ\wg@ttggé’?peg‘?ﬁ\%i ﬁ?@&!ﬁ%’%&ﬁecﬁ"%f&ﬂﬂfﬁugs i's
provi ded i The.bdridsuolihe parentmdiétyldan, bePhpoughgiffepsntNarsdn Mgy hvpny, Systens
(1987) Vol u 14 of the A.C.S. Synposium Series, and in Bioreversible
Carriers i ﬁ’['%fﬁ@t reigraying atoms,or haghia sarbasding atem and aheteroding

Phar maceut iggg,. Associ ation and Perganon Press, both of which are

I ncorporated herein by reference thereto. "Sol vate" neans a physical

associ ation of &Hydnopyalkg" ofeansiasHORalkyit group iniwiicle atkybgroupris agol vent

| ecul es. Thi.s physi L at i | ves, 19 WD 03/ 053915
e/ Usoz) BIRISLREISHTE BEERed biddsakita sania bR omimiing:  udi ng
hydrogen begatnplbs dffbuitaBlel [FidfolyayRBEps ifiuas hydidkyiietiy BRg gapabl e of

i sol ation, for exanple when one or o vent S are incorporated
in the cry$ydioxyelhyl.ce of the crystalline solid. "Solvate" enconpasses

both solution-p l,s0l : plvates. .Non-linm.ti.ng e | es of
sui tabl e sol vat Zga?%%‘?godg%@?ﬂé%si?lgga %ﬁﬁgﬁﬁ?g@@b%ﬁhoﬁ H@%ﬁﬂge.

"Hydrate" spedfiedyrips, vdticats or ibfetiegl vent  nolecule is H20 "Effective
anount” or "therapeutically effective amunt” is neant to describe an

anount of conpoffid eAnarakngie camHePemerded pirogenatemmatt wnfulfiledbi t i ng TNF- a

i o tory B e BB HeRAGA L RTS Fic SBARGHAN Felprd BRI B, 1 or

sal ts whi chase ef atermimaltriifrogent eNHs.c Sprilarfy, ahiy DpenvsiiedwxygBehesance to a
conpound of .téor?@{.% t]erein 'hs undershgod to, i nclude re?eren'ce to salts
t hereof , ulftBLONGHlled valence indhe shemical shciugesinthis applisationeefeisdpoyed -
her el n,  derpHEmdAfyb Sorhahd EabBR drothtuin LriifedRlncand aBbr BRI © ac ds.
as well as basic salts formed wth inorganic . and/or ofgani C bases. In
addi tion, f{ileshwith ddnpound of fornula | contains

As used herein, the term “composition” is intended to encompass a

product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combination of the
specified ingredients in the specified amounts.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. The term "prodrug”, as employed herein, denotes a
com’ixpound that is a drug precursor which, upon administration to a subject,
undergoes chemical conversion by metabolic or chemical processes to yield a
compound of formula | or a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems (1987) Volume 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press, both of which
are incorporated herein by reference thereto.

"Solvate" means a physical association of a compound of this invention

with one or more solvent molecules. This physical association involves
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both a basic noiety, such as, but not limted to a pyridine or imdazole,
and an acidic noiety, such as, but not limted to a carboxylic acid,
zwitteri owe o3ossmer salts”) may be forned and are incl udedTwsobiosss he term
"salt(s)" as used a herein. Pharmaceutically acceptable (i.e., non-toxic,

hysi ol ogi . inal | t
P, oseruf Ay JEGisE R R afidthialBhthaHdfS: iAABdg HyBRIEN BERfq 3! €2 Br
exanpl e, bgertaindnstagces themopaie wilbbe capabliezoflisolatidn, for examople wifenaci d or
base, ch as an equivyalent, anpunt,. in a I, C one j.n which the
SAE oot e of SOl oG e SR Mo Rytieod hosts o
Exenpl ary agjsthlifftdsdlidorSeate ditohiitsas dofit §(§Iutiq%1t)ﬁ§é@§nd ﬁaétaeree&

ascor bates, "aspartates, benzoates, benzenesulforiates, bisultfates, borates,
but yr at es, selvaiest Blon-limitipthexamples of suftablessglvatesiinsliide ethanolates,

Fumar at 0. MERABHESE- AL Rey PRBkER st lbde WherRhGe N et anoat o6,
hexanoat esmosin® s s des, hydrobromn des, hydroi odi des, 2 hyd

roxyet hanesul fonates, |actates, maleates, methanesul fonates, 2- 20 WO
03/ 053915 PCT/ USdtecliva sgouphiit therapedtinaily efestive amesat” immeant fa t r at es,

oxal ates, 3§§érib'éaér?§m09ﬁtr StHoriidimd of?thg&?g%@er@ri%?ﬁ@@?eﬁ%{;ﬁ@ﬂlsphat es,

pi crates, prvalates, propionates, salilcC es, sul fates,

sul f onat esinhibitiiy ANFLd G MMPrandihed prodeding thé desirsdtherapedtiBj ocyanat es,
t ol uenesul fonates (al so_known as tosyl ates,) undecanoates, and the |iKke.
Addi t i onal ffpeligrative, Ribtaryoraorgeeritatiye effeelnsi dered suitable for the

formati on of ' I ' I ARG i cal
conpounds ar epg? é%ggg‘gépﬁ?éow@@rﬁrﬁ'e?%&@ JJ&%%@&@? féaﬁlgéj'gﬁﬂﬁrﬁgfe of

Phar maceut scage dfthisnneentiohd Refefedice)to b ddmpdundofiformuliarit hereit isonal J. of
Phar naceuti c 986) .3 01-217; and Anderson et al, The Practice of

Vedi ¢l nal - eRBIGOA> (gl Toraienge 1P ol HidsoRuHosd okyerwRRBEIRISE  osur es
are | ncor ppRatéh Reiehn RermBoee Rereih/WsRies abuRTBARTImIGS WApsal ts 1 ncl ude

ammoni um sal ts, alkal'i” ‘netal” salts suc as sodium lithium and potassium
salts, al kinorganieandior prganic acitls,saswelh aadbasicadalts domeediwithdnerganion. sal t s, -

T R BB BT e SRS R R

N, N- bi _s( debdtﬂranabé,iehydiét?g Sudreas Gud AbiRmiteddTa PyHHnE- o imfRIFoRe Bnd Mn

nmet hyl - D-glu cam i des, butyl am nes, and salfs with am no acids such as
acidic moiety, such as, but not limited to a carboxylic acid, zwitterions ("inner
salts") may be formed and are included within the term "salt(s)" as used
herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred, although other salts are also useful. Salts of |
the compounds of the formula | may be formed, for example, by reacting a
compound of formula | with an amount of acid or base, such as an equivalent
amé)unt, in a medium such as one in which the salt precipitates or in an
aqueous medium followed by lyophilization. |

Exemplary acid addition salts include acetates, adipates, alginates,

ascorbates, aspartates, benzoates, benzenesulforiates, bisulfates, borates,
butyrafes, citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates, dodecylsulfates, ethanesulfonates,
fumarates, glucoheptanoétes, glycerophosphates, hemisulfates, heptanoates,
hexanoates, hydrochlorides, hydrobromides, hydroiodides, 2-

hydroxyethanesulfonates, lactates, maleates, methanesulfonates, 2-
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arginine, lysine and the |ike. Basic nitrogen-containing groups may be

quarterni zed with agents such as |lower alkyl halides (e.g. nethyl, ethyl,
propyl, awd ds3phschl orides, brom des and i odides), dial kylcTaudot/adses (e. g.
di met hyl, diethyl, dibutyl, and diamyl sulfates), long chain halides (e.gqg.

decyl , | anawhthararfesatformateg chisdtiranted, nithhtes | slesateb) pedtihates persulfdiedes) ,
ar al kyI hal i des . g. benz%/ and phenet hyI brom des), and others. Al such
@s

aci d sal ts3d?hPfWH§@P'§§P¥e§ Gl ﬁhﬁt%srid%‘ﬁaﬁ?’ pivaltes RIeRionates ﬁ@"CYb?é%%pt abl e
salts wt h'sﬂcénﬁ‘é’te CORfated, s{qﬁ&nét%?%\ﬁdfpé‘s ﬁ@@e%én@&ie@ R ﬁ%ﬂa&%é S are
orns Of the correspon

consi dered eqU|va ent 10 free hg conpdunds for
pur poses othib¢ymnatess holuenesulfionptas@isodndwr asitasylates ) dndeddroatexplandt es and

d t f, ist in fheir taut
B do o i MenieedBRonaly sids Ahioh e ppray coPReardsulatie RS cd her ol n
as part of fdrﬁ%tth%‘f?Bbrrnéé\é’tﬁi&hlngUsefﬁl éal@ﬁdrﬁ%a%f&”’ﬁﬁa‘mﬁ} ceutigaanp! e,

geonetric Isoners tical 1so and the like e present conpounds
(i ncl udi ngcompeunds atmdlssaﬂssteed farexampls, yng. Bglrg@cwtlajsfaurnafn# conpounds as

P USoa a5Hme SefoL SORHERETISlra RO 25, &by, e BRel L car bons on

various S%&Pmbb@mc% (193!31‘9‘)| 381201}2¢7|3éﬁd Aﬁﬁéts@nfélrdTBTKé/\Préﬁi'lc%Y exi st even
in the absence of asymetric carbons), rotameric forms, atropisoners, and

di aster eorqudf,C"le!rG/%eméflﬁ (&%‘?Q)eﬁ‘ﬁa@@f@@ Riieshi Newn¥ork), dheserdisdgssiresivent i on.

I ndi vi dual of the invention may, for

exanpl e, SFGE ?&gﬁoﬁ@a%r ﬁr}}é‘% gﬂyfﬁml Soners, or may be adm xed, for
exanpl e, as raEﬁﬁﬁp@y@bsWﬁaﬂts@ddludﬁ hmmorﬁmmﬁdtteralkaln awtaldsalts tsackoi soner s.

The chiral centers_of the present invention can have the S or
conf i gur at ?éﬁoﬁ%‘"&é'ﬁ|'H%anﬁfofﬁ'q'mpﬂ@ @'ﬁ'"ﬂ%‘h@ﬁ@étsﬁﬁﬁ@(’hrﬁ% use of the

terms "sal almun?%&% esuf?ﬁggfté‘gsalt With! S ahic'tfases dr@xﬁﬂﬁ)‘f‘éj mgual Iy

apply to the salt, ate an pro rug o enantlo soners,
rot amers, tamunesjrsush asahmnatlmmes;ducyplohéxylgmmﬁs tHydrabamanEs (ifermenlrpounds

MRIRAY G0 2 L AT AN AT f°r”“h?ha2°2nce
may be inﬁ%@mﬂdﬁ Bidcanfigés einetl Ghanes, %mﬂswn Qﬁ‘uﬁc%cn&@%ch’%' able.. The

conpounds of the present invention can have. pharnacol ogi cal
arginine, lysine and the like. Basic nitrogen-containing groups may be

quarternized with agents such as lower alky! halides (e.g. methyl, ethyl,
propyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (e.g.
dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain halides (e.g. decyl,
lauryl, myristyl and stearyl chlorides, bromides and iodides), aralkyl halides
(e.g. benzyl and phenethyl bromides), and others.

All such acid salts and base salts are intended to be pharmaceutically
acdeptable salts within the scope of the invention and all acid and base salts
are, considered equivalent to the free forms of the corresponding compounds
for purposes of the invention.

Compounds of formula |, and salts, solvates and prodrugs thereof, may
exist in their tautomeric form (for éxample, as an amide or imino ether). All
such tautomeric forms are contemplated herein as part of the present
invention.

All stereoisomers (for example, geometric isomers, optical isomers and
the like) of the present compounds (including those of the salts, solvates and
prodrugs of the compounds as well as the salts and solvates of the prodrugs),
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properties, for exanple the conpounds of Formula |I can be inhibitors of
TACE (TNF-a) and/or MWP activity. The conpounds of Formula | can have
anti- infwem@sdy activity and/or inmunonodul atory acti viPCy/usnzl4@an be
useful in the treatnment of diseases including but not limted to septic

shock,  hagrapdyigse wiiae haﬁwio@e&br&&memewbdm%ﬁwg eper f usi on
injury, malaria, nycobacterial infection, nmeningitis, psoriasis,
congest i vesubstituents,dn¢ludiag enaptiomerc formmbdiich mayeustieyendnfie rej ecti on,

cancers such as cuytap . T-¢cel || ho IS [,nv.ol vi,ng

angi ogen es&!s,engﬁtog iaﬁxﬁ‘ﬁgeﬁﬂ? 5@@@3? ) rxﬁ"i"?{%afﬂ 'ﬁgh%g(?pg%/hgrss gég es,

i nf | ammat cdidstepasthefic foraRearsesHiempldte® Within théi stopeof #ig im@ntibhs, osteo and
rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, adult

Still's diledividual gtaseeisemeregihercomppunds of tiae investion maye krexamplase,
= , _ gl tis N o
oy ot oo <, B BB OO SR CIsoRErY B by bp adniifed RoreNaibl 8 T 11 P! €

di seﬁse, H‘a&ema@?s onwith ah odwecg@m_ter dél_egmdesteg_ed)ibd;mess. Tlsqshi?_aﬁ c lupus
eryt hemat osus, gl auconm, sarcojdosis, idiopathic pul monar i prosi s,
br onchopul asteisyofdhe presgnk iInveption gan &‘?¥%5‘§£g %’ﬁ @8%'1&“ ﬁ‘é?'Ya%Q? rosis,

renal i scwuég%{z ggggﬂﬁég@ﬁéﬁét%s. Cﬁ{eﬁﬁ%@éf thE RO "saftf eBbivhten22 WO

03/ 053915 em a, nephritis, hepatitis,

gl oner ul orfppddrug!’ and dhey [ike de imtendaddocagually applydbithé salt,salvatasind, t r anspl ant
rejection, atopic dermatitis, vasculitis, aller seasonal . allergic
Thinitis, RRBIEPLPENOMES. SREORomesHOtaEsrs Uomera ary MalfPar cos
syndrone, SeHRIES ofthe MVchtiv@Sbiipouhds. pul monary di sease (COPD)  and/ or
bronchitis. It 7s contenplated that a conpound of this invention may be

useful in treatWWhgnaneariablerpppears nmore thas @ase i thesstateturalitarmulmion vy, a

Combi nat i OANRR e e SRR <K RRRER arteBHRy P WalRalEf ™ 01 s
net hot r ex & indepahlenty selectel omutiendelinitiorpfon thativariabiene, gol d sal ts,

nycophenol ate nofetil, cycl ophospham de and other simlar drugs. They may
al so be co-adni hheeempauigds af he nﬁgwti'%Vem@ﬁtﬁaﬁgtavsrphﬁmﬁcwsmcgé such as

pi r oxi cam e ' ﬂ?;? H@tgi %IJ(B:I’ ddakes el ective
i nhi bitor sp@%%ﬁ%s%éggx rI {an rﬁ%oetfﬁe r exﬁrﬁb'l?%iggbApﬂﬁl?'gqgig\%éés%ch as
st er oi ds, - (OWNH-a3 pAd/or MMRcIctivityruThe compaonds of Boonalad chnlayvelainti+ ogi cal

response nodifiers (BRM5) such as Enbrel(r), Rem ca %gr), I L-J],
ant agoni st i8flammatonra@ivits and/orismmunpmoylatgpy activity and can’be useful in

the treatment of diseases including but not limited to septic shock,
haemodynamic shock, sepsis syndrome, post ischaemic reperfusion injury,
malaria, mycobacterial infection, meningitis, psoriasis, congestive heart
failure, fibrotic diseases, cachexia, graft rejection, cancers such as cutaneous
T-cell lymphoma, diseases involving angiogenesis, autoimmune diseases,
skir& inflammatory diseases, inflammatory bowel diseases such as Crohn'’s
disease and colitis, osteo and rheumatoid arthritis, ankylosing spondylitis,

- psoriatic arthritis, adult Still's disease, ureitis, Wegener's granulomatosis,
Behcehe disease, Sjogren’s syndrome, sarcoidosis, polymyositis,
dermatomyositis, multiple sclerosis, radiation damage, hyperoxic alveolar
injury, periodontal disease, HIV, non-insulin dependent diabetes mellitus,
systemic lupus erythematosus, glaucoma, sarcoidosis, idiopathic pulmonary
fibrosis, bronchopulmonary dysplasia, retinal disease, scleroderma,

osteoporosis, renal ischemia, myocardial infarction, cerebral stroke, cerebral
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adhesi on nol ecules and the like; and other anti-inflamuatory agents such as
p38 kinase inhibitors, PDE4 inhibitors, other chemcally different TACE

i nhi bi t orwp oslogayoki ne receptor antagoni sts, Thal i dom de amdTatSozs04siral |

nol ecul e inhibitors of pro-inflamuatory cytokine production. Also, a

d of. dngi ni A d
R e R
hi ni t BT briasis, Jeart
1 Pt i s s ol SO,

i nventi on ﬁﬁéW’%ﬁi@”ﬁ"% hiaidis ¢ @Neﬁ*b!ﬁtai"?#@y qhs&umrbuasiuétrreﬁwatoe/ conpri si ng
d
St oy °f irete SORAINAG, B Bh B8 Ruiuchie pBRHRRT HispAsE U CBEAATD oL

ass ‘consi sting ebrex(r)

or Vi oxx(r)and&)rmhwmmhitin d:cmtempmte&mai@mimbowmof thistnvestioinas peve €. g.
met hotrexate cycl osporin; a st r0|(§i Fﬁ%@ met hasone; and anti-TNF-a
conpound, &S§ “'Eh e ?H%Prp?é’ﬁe?é’ §eas§s d.|V inhibitor, or other

cl asses of conmpadafiona ) toid arthritis.
S50 oaf 055010 Halipnalt £ orfflodrt of R égéﬁatgﬁv?br{tﬁhrﬂ YBEE i on provi des a

met hod f or admisisiened ouu'seqblrecomblhatlmMhdwqaseanoglfpdgrantlﬂteematg a conpound
of the forrcriul a d%\pg t| on h und Se{eﬁCt ed.fromthe group

consi st i ng %G94 ngfbsuc asdgﬁ pQ% g)pg;lpe HPORIByounds i ndi cat ed
for the treahsRiRbnfte, Joid Ghld, ‘?ny’iﬁi;f%ﬁéla?e mbfsHE, @eldphiosphamidieasy m ned by a

Ki netic assay measuring the rate i ncrease 1n fluorescent Intensity
gener at ed {hersoplarrugsy.z dbey Wg@ b@fCOaaﬂminmt@nadaMtfyoqu@eﬂ:imed pepti de

substrate h t re rrbl nant human
TACE (rhTA&é}c?&rﬁ iop AFYBRIDS'Sifln S dickichl. il ﬁ"%"@%‘gﬂ Bhd N452Q) and
a 6xHi s tajduprofenumeictht likeNE0XS3 dklectiVe irhibitows sliieds MiokRe BRd

bacul ovirus/H 5 cells expression systemusing affinity chromatography. The

substrat e SeRbrex®simmunosuppressivesysuaicdsestepmgs,iayelosporin, Tacrolimus,

Sequence aBaaR PO hEINS r0eREa e atsn Hourtees (HlR) shondt " ' 1°

Met hoxycou vl I r Niy |
di am nopr O[?‘([))F]é})? Rf@gé\dﬂ%s"s'a@ﬁ g?ﬂir&es%;:agﬁtc?ﬂra%' %?AEIQ—TENP' /}0 larﬁ 7.3, 5 nmM

Cadl 2, adhesion molecules and the like; and other anti-inflammatory agents such as
p38 kinase inhibitors, PDE4 inhibitors, other chemically different TACE

inhibitors, chemokine receptor antagonists, Thalidomide and other small

molecule inhibitors of pro-inflammatory cytokine production.

Also, a compound of the present invention may be co-administered or
used in combination with an H1 antagonist for the treatment of seasonal
allergic rhinitis and/or asthma. Suitable H1 antagonists may be, for example,
Claritin®, Clarinex®, Allegra®, or Zyrtec®.

In another aspect, the invention provides a method for treating
rheumatoid arthritis comprising administering a compound of the formula | in
combination with compound selected from the class consisting of a COX-2
inhibitor e.g. Celebrex® or Vioxx®; a COX-1 inhibitor e.g. Feldene®; an
immunosuppressive e.g. methotrexate or cyclosporin; a steroid e.g. B-
methasone; and anti-TNF-o. compound, e.g. Enbrel® or Remicade®; a PDE
IV inhibitor, or other classes of compounds indicated for the treatment of
rheumatoid arthritis.
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1.00 M znCl 2, 2 % DVMSO, 0.04% Met hyl cel I ul ose, 30 M SPDL-3, 70 pM rhTACEc
and a test conpound. RhTACEc is pre-incubated with the testing conpound
for 90 mwo@wsPss C. Reaction is started by addition of tmwreTaisoztosate. The
fluorescent intensity (excitation at 320 nm em ssion at 405 nn) was

measured every 0L D | PR . (GEM NI
XS, Mol ecul ar Dg'\?ia@ggﬁ%gtég’ g’?@%ﬂtﬁ%ﬁj?t&%ggcgt J|n%?1ﬁ| S gﬁgg\%ﬁﬂgéﬁﬁt@#t s per
second. Ef fselerosis cantpsisingcadministdring adoavpouns dfithed formala bitt i vity in the

. Useful conmpounds for TACE inhjbitory activity can

b f the. d 1D

oxhi bi t ﬁ; comigalicgywith és‘?“ﬂ@%‘!ﬂdaﬁﬁlﬁﬁte‘iémH}ﬁngHBﬁ?\Qﬂéﬁtlwamen@@n nmto
bout 1000 re

Sr g:‘J erably a o%%mésgo?%%aﬁgﬂ)mfgggﬁ Ogg%mﬁmoég prg;ﬁe? f{gg&"q%@o t hat about
15 nm Repmeslipleacleresisonpounds of the inventi (r)]n whibcht e>2<g| bi t ex?:el I en:ﬁ
TACE i nhibit : Lvit K; l f l.ess than about, nanonol ar, n
are alsnf ijl : o%y%\éh%‘éy('ﬁﬁeté’rwg‘gbg aév&éfg\ﬁssgy,m@sm,ngjbg ratg of cv/, E@

J BV, CCj i i . '
B 30, BB D Mt e Seps e s ASE e e ek ol el e o
CS, JC, JE,intemaligquenthed peptids sutsstrate/(SEBL-xl_);A,ThSEpurmd cgwytﬁa COc:z, an
BQ . FX, . F JW, .FV.. CN , a . npoun

et ter” des AN Bhtecplininant vaT fAGE M GRS BeFUHE 41610 ATZ WiMbus
struct ur es putafléP(S266A and et S2RNMAEPeRIAG thIP s USEMth R Aay ThEs

pharmaceutical conpositions containing the active ingredient may be in a
f or m sui t apugfiedfro) te hacalovirgs/Hik sefis expressiontsystes) usingafiiity, aqueous or

oi |y suspeng| | SPers| 0% - | ons ard or soft
capsul oo SraNEeghE T RRAEREDLRS ISR Fany SRR GIRepdRse mmy b
prepar ed a¢M@AdPrELeo-AaGIinsianbiiagBeriSertdur-Dpi-ArgNHNewithmgf act ure of

phar maceuti cal conpositions and such conpositions may contain one or nore

agents sel sefleenae derivedifeorythe pre-dNostleavpass sitanddEATB (G- agent _s,d f1 avoring
, Iy .04 K | .. rovi de
g%gpgceﬁf i@%b%@ﬁ@%ﬁf& gﬁ%&&gﬁ?g‘?%@%@%@ﬂ'ﬁﬁﬁgﬁ% 1%6 s contain the

active i ngdeiaopropiorgtim xture wi th non-toxi c pharnmaceutically acceptabl e
excipients that are suitable for the manufacture of tablets. These

excipi ents nayARD BAssayamstuse coptains 4 mMHERES.pIh 723 @M Cafixar bonat e,
O e £ 2B 2nCh?5'R Hins B 0044 MERSRERIGsS 30° M SEDEA 7B 3k ©

rhTACEc and a test compound. RhTACEc is pre-incubated with the testing

compound for 90 min. at 25 °C. Reaction is started by addition of the

substrate. The fluorescent intensity (excitation at 320 nm, emission at 405

nm) was measured every 45 seconds for 30 min. using a fluorospectrometer

(GEMINI XS, Molecular Devices). Rate of enzymatic reaction is shown as

Units per second. Effect of a test compound is shown as % of TACE activity

in the absence of the compound.

Useful compounds for TACE inhibitory activity can exhibit K; values of
less than about 1000 nm, preferably about 0.01 nm to about 1000 nm, more
preferably about 0.1 nm to about 100 nm, more preferably about 0.1 to about
15 nm, and most preferably less that about 15 nm. Representative
compounds of the invention which exhibit excellent TACE inhibitory activity (K;
values of less than about 20 nanomolar, nm) are as follows: Compounds BX,
JH, BD, BW, KM, BL, O, P, JY, JX, CV, CA, JG, BV, CC, JO, CP, JN, CT, FQ, |
DE, FN, KX, LB, 1Z, GV, JB, JA, LA, KY, BY, JD, BO, BP, DA, FG, CU, CW,
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di sintegrating agents, for exanple, corn starch, or alginic acid; binding
agents, for exanple starch, gelatin or acacia, and lubricating agents, for
exanpl e wagnesidwn stearate, stearic acid or talc. The talpCeitsomessbe _
uncoated or they nmay be coated by known techni ques to del ay disintegration

st amed. Ik, OB 8, SERIE 2 G0r pEalu s R EL R CRIBE L et eri al
such as gl \BRy@Z, FZpBQs CERIFX, & 9F\Wi, YAE TP, GN,S@R,aJIa,tES,UrwS, EE%rE‘dTEhgged- They

may al so be co~ted by the techni que described in the U _.
4,256, 108; heigempgund lefier desigrations refer toothe lettersiasignationsa fenthec t abl et s

f I t:] > l,sqg be presented as
nardgel at 1 oS SUEPREos FETAE YIRS EXPMPL g BB ipdC i h o
inert solid dil (éwetphdrmaceeticaliRbmpositions eoheming iR Sctiveahgiddemipsphat e or

kaolin, or a sof el at ] capsul es where in the active ingredient”is m xed
with water b&r'"éh'loﬂglswﬁaé{éfﬁfo 3l ise cfos gyp@plee @stablets, lozengesdaguecast i n or

i oil. : ' ' paly L Xture
W th exci S oAy SRS PRriBR Bl oF gPiige” SHTISERE A RSTHNS " Such
exci pi ent s capsulessqresyui p@oaglixinss,Cdmpom‘ﬁmmilrr]wtﬁndedlcfb?matEsm&ﬁw53915
PCT/ US02/ 40453 ar boxynet hyl cel | ul pse, thyl cel | ul ose,
hydr oxypr oM?%FﬁﬁCQB'QYQQJfOO%’& megmﬂpmﬁvﬂ?”& W&t"_& }%QP%IWWFaWPerI i done, gum
tr agacant h phaFnassItRGREOMposiflbIPaAE sléh BompBLiony iHheltt &
natural |l y-occurrin phospﬁatlde, for exanple, lecithin, or condensation
product s ofmeig ageris eelectedifciun e grouptaopsisting of sweeteningpagents,

I th t ensation products of ethyl ene oxide with
ongshai nizromeddis, Enlia S0R0R B praRerting atfnde BoroBh i eRifisy cet anol
or condens phagnagsulidaty sleghntafey baReatN biHariids. PRIVIEE | coRtdif s der i ved
fromfatty agids and a hexitol such as pol yoxyethyl ene sorbitol

monool eat e achye PgFRAARIIR agmixuER With hortoxicihasnacewically asteptabler ti al esters

derived f i ' ' i or—r exanpl e ,
pglrly\éte hyl ;%gb 'E%tp?)él/ttr%?\h%ﬁ@%bé%@h%’ﬁ#ea%%s&gégﬁgnsTQﬁ?? Prr‘%p'é%tlsso contain
one or nor gy besforexampls, inérb dileerdspdush as daltiumr carbonstey sodiom

hydr oxybenzoat e, , one .or nore col ori agents, one or nore f|avoring agents,
a%d ong or Cﬁ%’foé'ag‘%f\é%?t%?ﬁ'r?@‘%‘éf@rﬂ"@?pg%@kpgra?@d%"& pBegphatecgmaviating and

aspart ane. digintégfatng @g8hi) forBankiste. AIrStRER brdigiRiSREHifding BEEnfCt | Ve

for example starch, gelatin or acacia, and lubricating agents, for example
magnesium stearate, stearic acid or talc. The tablets may be uncoated or
they may be coated by known techniques to delay disintegration and _
absorption in the gastrointestinal tract and thereby provide a sustained action
over a longer period. For example, a time delay material such as glyceryl
monostearate or glyceryl distearate may be employed. They may also be
coa(ted by the technique described in the U.S. Pat. Nos. 4,256,108: 4,166,452;
and 4,265,874 to form osmotic therapeutic tablets for controlled release.

Formulations for oral use may also be presented as hard gelatin
capsules wherein the active ingredients is mixed with an inert solid diluent, for
example, calcium carbonate, calcium phosphate or kaolin, or a soft gelatin
capsules where in the active ingredient is mixed with water or an oil medium,
for example peanut oil, liquid paraffin or olive oil.

Aqueous suspensions contain the active material in admixture with
excipients suitable for the manufacture of aqueous suspensions. Such

excipients are suspending agents, for example, sodium
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ingredient in a vegetable oil, for exanple, arachis oil, olive oil, sesane
oil or ~coconut oil, or in mneral oil such as liquid paraffin. The oily
suspensi owWe o@g391tont ai n a thi ckeni ng agent, for exanpl e, Pogasoax4shar d
paraffin or cetyl alcohol. Sweetening agents such as those set forth
above, and ¢drhoxymethylcatieloss, meshyieellalbdedhydroymupymethypaletitimebe or al

pr eparation. Thes?. ctorrgolsyiytigns ‘ be preserved by the addition of an

ant i - oxi dantolyBLAIginate, PRYVnYEPYEplidons, ghRY tagncanibar@ B9muacRGitanul es

sui tabl e f ogj I f e(al [tion of water
provi de t hgdlg@%rﬁlf/hg ﬁv&é’cgglﬁgrg]]? H}Snﬁ’ggg%y?(?%@m@ﬁggr@%@éﬁs@ﬂgébfppmt ting
agent, suspRaamplg, legithin, ancbnslensation pordecty afser alkylene xideiwitiakitgy di sper si ng
or wetting nd spendi n agents are exenplifjed by those already
nenti oned a eFfSrA "E'ﬁﬁér!’;?ﬂ?y°"é&ﬁ1¥£ﬁf§§§?fai%g?f,Cogagféﬁaémnr@,odwtgmri ng and
col ori ng agsthyiene BRidedkit?|drg C’%iﬁé]ﬁ’ﬁ“am%mﬁmﬁbl@?" conposi tions of

the invention nay also be in the ormof an oil-1n-water enul sions. The
oi |y phase hfpjadrcagthyena-axycetane!, orcandensation/produttsof ethgehe exidel , or a

m neral oil,;: ot LdsQIl ' r_pmxtures of. these. Suitable

enul si fyi ngw'gg%%'?'gl énéétgl’gbaeierﬁge[ﬁéﬂplr}?&%@?ﬂ? FPH& lb%@t)ﬂé(f BRs, e. g., 26 WO

03/ 053915 RGIydugethyiosbrbiiolymbresisate, 6Etoitichsatien Pﬁﬁm{s%péthp@hbi al esters
derived fro%tt aClWiS and . hexitol anhydrides, for exanple, sorbitan

nonool eat e,® WE%R@E gelesn depyerdifremsfally acids asgi hexat anhy ré@ﬁef% vv: th
hyl | . Syl bi | T [ :
cTTne e bS5 TR 3L =

may al so contain swe ng an avor i ng agen
be fornul atalsb ednthinsarscoremiony peaseniatives dor exaraple| ethybby agropyl, pr opy! ene

gl ycol, sorbital  or sycr ose. Such rrul ations may al so contain a

for, )
demul cent, YIEPIDEPZAALE, NS AKMATe FaloriRg agratse 8Ne oF Mmpre figvariag agaets,
phar maceut igal orfeOsmnABHd §WBSteRY &derts) Sudh dsYudtd¥e, §aéélga’erid & I njectable

aqueous or ol eagenous suspensi on.” Thi's suspensi on may nmul at ed
accordi ng tasPeH@Menown, art using those suitable dispersing or wetting

e o oo snI eeehS bl (LR B TR BONE:  ore, t©
suspensi on ingredientit-d VEgEtabRy 6il) & éddnvplecarashisRiiColilie! SiEResamedl oreNt . €. 9.,
as a coconut oit, or in mineral oil such as liquid paraffin. The oily suspensions may
contain a thickening agent, for example, beeswax, hard paraffin or cety
alcohol. Sweetening agents such as those set forth above, and flavoring
agents may be added to provide a palatable oral preparation. These
compositions may be preserved by the addition of an anti-oxidant such as
ascorbic acid.
Dispersible powders and granules suitable for preparation of an
aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetting agent, suspending agent and one or
more preservatives. Suitable dispersing or wetting agents and suspending
agents are exemplified by those already mentioned above. Additional
excipients, e.g., sweetening, flavoring and coloring agents, may also be
present.
The pharmaceutical compositions of the invention may also be in the
form of an oil-in-water emulsions. The oily phase may be a vegetable oil, e.g.,
olive oil or arachis oil, or a mineral oil, e.g., liquid paraffin or mixtures of these.

S'uitable emulsifying agents may be naturally-occurring phosphatides, e.g.,
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solution in 1, 3-butane diol. Anong the acceptable vehicles and sol vents
that my be enployed are water, Ringer's solution and isotonic sodium
chl ori de weaBMsideh. In addition,, sterile fixed oils are ecmusnr/aasal |y
enpl oyed as a solvent or suspending nmedium For this purpose any bl and

Llarton, 10y RAA ot Bl o R LOBH Ao MR i) USRS,
i nj ect abl eshex@iohprhyulislesf for bramples BbitanTAYnGIsatebanadohaendativAd in the

formof su sitories for rectal adm nistration of the drug. The
conpositio rfg 8€‘éﬁs 0% thep?%g é’iaét@(i Eyteis withethylene pxideneith, Rol¥exYetylene
non-irritatd Nl ' ' ; ' ' ' res but
liquid at ték?gg}agﬁﬁgﬁbﬁeéﬁ{)ééﬂﬁ?gﬁésﬁ@%whﬁy%%cﬁ{é&et?ﬁ%Wéneggﬁﬁpﬁatnp he rectumto.
rel ease t hdlagoting ageots. nateri als. are cocoa butter and pol yet hyl ene

glycols. For topical use,.creans, ointnents, jellies, solutions or
suspensi ons, et .";'p%ﬁﬁ‘ﬁgf'ﬂfsrﬂaypé HQBHB@E%@WBHF swrelening:AgeRts, I9F e enpl oyed.

(For purposgam ,gjl'y”&e’f‘rolt’;‘??&_ldw@feigjl ’olﬁ%gé‘ﬂor%e}ds‘é?‘té@éh fdblatibRs! ude

mout hwashes and gargl es. he conpounds for the present 1nvention can be

adni ni st er g6aY alspreentain ardamigeents a preservativepandhflavoringaindscolorng e i nt r anasal

vehi cl es, %rgeﬁ{sa transdernmal routes, using those forns of transdermal skin
I nown

pat ches we to those of ordinary skill in the art. To be

adni ni st er ed i n TheepHavmaeiitical 28mpEslishd rfllife ARt SR bf 94kstle t r ansder nal

del i very sys_tenb the dosage administrationw|l, of course, be continuous
rat her thatipsiableaqueays arplengsneus stpRerriam gEhisayispension caaypbeinds of t he

present in ' ; Lye ' | oyi ng bases
Clch a5 codsmiatedtoRnR AR ERTRY Modt PREIE AlsbergBEal 1L e of .
m xt ures ofweting agéntsand syispending @erts which hawk beehanenirgtshovend fatty
acid esters, of g | yet h b ne BI?/ ol . In anaother enbodinent, there is

provi ded u?@eogft @ed'?iﬁf)% %(PFS a BPrFﬁ"l’)éa%P) & 3 ptanie ijectalle Sobtion ofedi cament
for treat i V. ' i | ' I g ot her_di seases
di scussednﬁ&%%ﬁsfﬁmaggggﬁgg(?ba[ﬁ@y gggg%@ég@%ﬁ%% |8{ ?‘%‘Pﬁ?} %é’ acso'J’r]rpounds
of the presehtioniydd-betaneidiol. deneng the: aaceptable velicles andrsalvents thaity- of

o M AR EES Rind i RS ide o ' 1
admi ni st r asblation! e additieh, akleTRBaliIS aré!BShVEHtioRbIY BRpldRUIRY ; and the
particul ar conpound thereof enployed. A physician or ,
solvent or suspending medium.” For this purpose any bland fixed oil may be
employed including synthetic mono- or diglycerides. In addition, fatty acids
such as oleic acid find use in the preparation of injectables. _
Compounds of the invention may also be administered in the form of
suppositories for rectal administration of the drug. The compositions can be
prepared by mixing the drug with a suitable non-irritating excipient which is
solid at ordinary temperatures but liquid at the rectal temperature and will
therefore melt in the rectum to release the drug. Such materials are cocoa
butter and polyethylene glycols.
For topical use, creams, ointments, jellies, solutions or suspensions,
etc., containing the compound of The invention are employed. (For purposes
of this application, topical application shall include mouthwashes and gargles.)
The compounds for the present invention can be administered in the
intranasal form via topical use of suitable intranasal vehicles, or via
transdermal routes, using those forms of transdermal skin patches well known
to those of ordinary skill in the art. To be administered in the form of a
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veterinarian of ordinary skill can readily determ ne and prescribe the
effective anount of the drug required to prevent, counter, arrest or
reverse twe oposggaess of the condition. Optimal precision iPETAISH2/€MENg
concentration of drug within the range that yields efficacy w thout

toxicity re I.men . bas n the |ne s _of. e drug.s

avai | abi | i t?,ar{s e{'H?b%‘%WEN @?te'ﬁ‘hﬁ? ‘?‘?ﬁ?&e\@i}“ r@ﬁﬂg “@EPEFPBWeOPet he

di stributi Qontindyid Fhéttian Mt@nﬂitﬂem ﬂﬁbu@fbtﬁfth@dgé reigifkRr ably, doses of
t he conpound of Formula | useful in the Trethod of t'he “present invention

range from@ompourds oidbe mjessnt lmee,ntlowbeay plseflwr@&ﬂvgared aﬁ)aagpposltmrge from

or of er bl y SrE07HaLAREs B8 8 Rc0r BhltEh chereg GART BubicED =S
mi|1igranms velyetdite ailg, ImlﬁtUrélstﬁﬂth%mgld@@fgly@dlé of {/drl&ls%oleQu%we%rﬂts 0 S,
1.0, 2.5, 5.0,.10.0, 15.0 100 and 500 mlligrans of the

active i ngraémf@ﬁY aCMSt?W@fWMﬁW QI)@G! ust ment of the dosage to the

Dibpl 1ed ot a dor angther hboBimet, Were A B v £ bpBind B "0 1) kg o
body wei ghthmmulajélyforﬁhmufmtgm ofsa madicamenttfocwéatment br prevehtion of. 001 ng/ kg

to 1 /kg.Q bod Advant ageousl the active agent of the
preseﬁ ig 'T"(S'ﬁ %W Byog@\ﬁ‘%ﬁéfgﬁséas‘?%d' | Reraigiin @ sibiect. or the tot al
dai |l y dosage ma _r f our

time daily. 28 W?Sl%ggéggﬂ%%ég /4 eggﬁrr&ér)l rets%ygﬁllg'\r'/@ ngr edi ent

that may béelasted insatoprdancetwiticavariety ofriaetorsalhsludmgdypelmcmsngl e dosage

adm i st r aleist FE A st Rahd ol htng oL Bekerene Wk ondlidh qose.

level for aope tistéd;ahé adsute@tf b fiinigirhtiorf @M Pshal BAR MRpsf futicYioR of fr?é:t ors
i ncluding the age, bod ght, general health, sex, diet, tine

adnmi ni st r aPe8ANt Apdthe B?mcdlé"ﬁicﬁﬂ‘@loﬂaﬂ itegreof amelayede Acplysician odr ug
oo bonefhatiaf of BShar il cdrRadRALEIEHIAY o BRASALUBRCLAGURG | DOT PPy,

The conpou rnvention ma to those

ski |l | ed i nansundiof thendrugeginesdhta prevont, f:ohrht@wmgasit oA fdviepse mherres and in
the preparations aﬂg_@exe}}gﬁ] es (gIPSC“ bed, bel ow. EXAMPLES The foll ow ng

abbr evi at i ®A2IEPRO ypalRreeisiondn @chiavingeonceptrationpbnet hane
(DCM ; tet gakyhithATHBRANGS fWa? Ficttfs &ABAE) witRana¥kictyP¥huires a regimen

based on the kinetics of the drug’s availability to target sites. - This involves a -
consideration of the distribution, equilibrium, and elimination of a drug.
Preferably, doses of the compound of Formula | useful in the method of the
present invention range from 0.01 to 1000 mg per day. Most preferably,
dosages range from 0.1 to 500 mg/day. For oral administration, the
corppositions are preferably provided in the form of tablets containing 0.01 to
1000 milligrams of the active ingredient, particularly 0.01, 0.05, 0.1, 0.5, 1.0,
2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100 and 500 milligrams of the active ingredient
for the symptomatic adjustment of the dosage to the patient to be treated. An
effective amount of the drug is ordinarily supplied at a dosage level of from
about 0.0002 mg/kg to about 50 mg/kg of body weight per day. The range is
more particularly from about 0.001 mg/kg to 1 mg/kg of body v?eight per day.

Advantageously, the active agent of the present invention may be
-administered in a single daily dose, or the total daily dosage may be
administered in dividend doses of two, three or four time daily.
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acetonitrile (MeCN); ethyl acetate(EtQAc); Tetrahydrofuran (THF);
Trifluoroacetic acid (TFA); 1-hydroxy-7-aza-benzotriazole (HOAt); 1-
hydr oxyl| beozaciemael e( HOAt ) ; N-net hyl nor phol i ne (NVM) ; 1- ( 3CT/US02/40453
di et hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de (EDCl);

di i sopropyl et hythagimeant &f &éive ingradim W RGNZP be icBAMifed Wtkthe carrier
D met hoxyet hane (DME).

[ 1- (chl or ometerialy taprodues §mle4dmmofmmmuyeno@@@cm]g upaen thechost

(e 1, G 2RHE bhrycu i sl b Bttty " ot urat et (sat )

anhydrous. (anhydjii be uﬁdertsameh@mvgr thadthe lRpecific Abse Mvaifrany(M n) ,
Retention Time (Rt); nolecular weight (MY, milliliter (nL); gram (9).

mlligram Q&qulaéa@ﬁl%wwep@w upen A matsd@ftfacm chsling thesapeahodgo Mz NVR
Ma
Do T oTeLGE R AR b ek Ve B S REE RSB S | oo

phase was admitistration} mtemﬁexcreh@n ,drbg cohtinatssaraiitherseiverityigfthé i ne. The
conmpounds in tt]e i.nvention na%gbtﬁ roduced by processes known to those
skilled i rPartieular disgase yadergg BfaR¥e fol | owi ng reaction schenes and in

the preparations and exanpl es descri bed below. Table 1 contains the 29 WO
03/ 053915 PCT/ US02/ 40453 conpounds with retention tinme/ observed MV and/ or
NVR data. The Tenpaoposnds offthblirvehtioanmaybeipraduced hysprogessestkrewrc et hods

im | t h t he,l | f ble 1
2por opr | atte haSk e kB 3 £ shwbilf mEiioarasten siieresd o an en
OO | Clinkke Q'éf;)a%l@)r@ &&éx%&e@d@s@ﬂﬂe&belo@" 23456 SYNTHESIS OF

COMPOUND 2 To a solution of 50 g 28 nol) of conpound | in 500 nL of
anhyd. DCMin an ice bath was added 560 nL 1 NBBr3 in DCM The fi nal
solution was stirred for 30 mn WLl was quenched with 200 nmL MeOH.
After the solvent was evaporat ed, due was dissolved in 500 nL

of ' DCM washed g ﬁ@uwtr@rabbrsﬁtatuorwﬁ@%e@ndhérprdtseduféwam getintephase was
dried Overdlgtﬂg%/o?netﬁgne (DCM); tetrabutylammonium bromide (TBAB); Benzyl (Bn);

acetonitrile (MeCN); ethyl acetate(EtOAc); Tetrahydrofuran (THF);

Trifluoroacetic acid (TFA); 1-hydroxy-7-aza-benzotriazole (HOAL); 1-

v hydrOxyIbenzdtriazole(HOAt); N-methylmorpholine (NMM); 1-(3-
dimethylaminopropyl)—3-ethy|carbodiirhide hydrochloride (EDCI);
diisopropylethyl amine (DIEA); 1-hydroxybenzotriazole (HOBY);
Dimethoxyethane (DME). [1-(chloromethyl)-4-fluoro-1 ,4-diazoniabicyclo[2.2.2]
octane bis(tetrafluoroborate)] (Selectfluor); 4-N,N-dimethylaminopyridine
(DMAP); 1,8-diazabicyclo[5,4,0Jundec-7-ene (DBU);

Satiy.lrated (sat.); anhydrous. (anhyd); room temperature (rt); hour (h); Minutes
(Min), Retention Time (Ry; molecular weight (MW); milliliter (mL); gram (g).
milligram (mg); equivalent (eq).

All NMR data were collected on 400 MHz NMR spectrometers unless
otherwise indicated. LC-Electrospray-Mass spectroscopy with a C-18 column
and 5% to 95% MeCN in water as the mobile phase was used to determine
the molecular mass and retention time. '

The compounds in the invention may be produced by processes known
to those skilled in the art and as shown in the following reaction schemes and
in the preparations and examples described below. Table 1 contains the
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sul fate. The solvent was evaporated to give 41.5 g of desired conpound 2
(9099 which was used in the next step without purification. SYNTHESI S OF
COVPOUND woTa/os39ms xt ure of 41.5 g of Conpound 2 in 500 nipDCNSowastsadded 10
eq. anhyd. K2CO3, 0.05 eq of tetrabutylammoni um brom de (TBAB), and 1 eq.

f b I b de., T t t d dth lid
i1 torod’ AAMPOUALR MRS BIma AbSenps NUEEHIENME daRurih uas vashed

with wate yd. sodi um
Ul fat e TR ol oS OF haBR FERT bEehtAied Bl Sy s T RS SRR o 05y
whi ch was ﬂmﬁ@ belowtas listed insthedastwioluton of Fablef 1 usihg apprepAsidFRigents
COVPOUND 4 uti g of Conpound 3 in 500 nL of hexane was
added KZCEE ‘f’ﬁéoﬁhc} %nglpghgg eq) and paraf ormal dehyde (20 eq), and the
final mxture was refluxed overnight under effective stirring. The
reaction mxture was partitioned between water and DCM and the aqueous

| ayer was extracted with DCM The &MEDHEEN10rganic sol uti on was washed with
water, 30 WO I03/ 053915 PCT/ US02/ 49453 sat g,Na2CC3, brine, and dr| ed over

anhyd. Na2SQ4,o0 The s was sempved @ dot he resi dﬁg L£hromat ogr he,d
with 1- 10hy| abet i n Bex to Gi 31 & Qj‘ und ()

SYNTHESI S Of GOVPCOUN 5(')To*a'so utli omof 1|g of f
MeCN was addad” S-carboX tert-bu met hy#~8t r ahydr h| hene bro 1 1
eq) and DBU ©1.5 eq). The sol utPon was st®rred over n| " and the soI

was evaporated. The regesidue di ssgl ved. in 600 nL The or gani cé6sol ut | on
was washed with H20, 0.1 N. HC, “water, br| ne, and dried over anhyd.
Na2SO4. After removal of the sol vent, the residue was chromat ographed with
1- 20% Et OAS)YNé"X—EE&ISt(OF GOMPAIND f corrpound 5 (73% SYNTHESIS. OF 6 A

m xture of_. 100 nmet hanol _sol uti on npound 5 with 200 ng of

10% Pd/ C whS aﬁqwtf%boﬂﬁ{hg (028 roeh) pf C‘t"ﬁéo'é'ﬂ(éﬂt'n ﬁgom ef aahydiDEMpRar ed. The

uant | ot geios A e AR MBS EEPRRA (iR ollRoR AR YRES T

for 30 min before it was quenched with 200 mL MeOH. After the solvent was

evaporated, the residue was dissolved in 500 mL of DCM, washed with water,
sat. NaHCO3, and brine. The organic phase was dried over anhyd. sodium
sulfate. The solvent was evaporated to give 41.5 g of desired compound 2
(90%) which was used in the next step without purification.

SYNTHESIS OF COMPOUND 3 .

To a mixture of 41.5 g of Compound 2 in 500 mL DCM, was added 10 eq.
anhyd. K2CO3, 0.05 eq of tetrabutylammonium bromide (TBAB), and 1 eq. of
benzylbromide. The mixture was stirred overnight, and the solid was filtered

and{washed with DCM. The combined organic solution was washed with
watér, saturated aqueous Na2COg, brine, and dried over anhyd. sodium
sulfate. The solvent was evaporated to give 57.6 g of compound 3 (90%),
which was used in the next steps without purification.

SYNTHESIS OF COMPOUND 4

To a solution of 57.6 g of Compound 3 in 500 mL of hexane was added
K2COj3 (10 eq), TBAB (0.05 eq) and paraformaldehyde (20 eq), and the final -
mixture was refluxed overnight under effective stirring. The reaction mixture

was partitioned between water and DCM, and the aqueous layer was
extracted with DCM. The combined organic solution was washed with water,
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Compound 6 (1.0 g) was. resolved with an OD chiral colum eluted with 5%

| PA/ Hexane (120 mm n). The first peak at 19.9 mn was collected as .
enant i omewoga/0s3¥ds t he second peak at 28.17 min was coll ecux{tt/lmzm(ﬁlﬂantmner
6b. METHOD 2 0 0 0 O 000 o000\=0000- 0OBo-Co-0S H- HO

| S OF COVPOUND 7
Tt 3 B ool 36, g SIS 0
anhyd K2CCBandhti resichie etnbmtcﬁmwpmas withdedo% Sfiylatetate bﬁmdne%@jnéie The

final sol utg? @\?/as heat @040 Cfor 3 h. The mxture was diluted with 31
WD 03/ 053918' @ FBQP?P %&bB m_. DOM and washed with water before the

organi c | aygyNTMESISI OF CURIPOBREYS Na2SO4. The sol vent was evaporated to
gi ve conpoumﬁw—h_—ﬁ‘gg_rn the next step w thout purification.
SYNTHESI S. € acolrtioons 3 @\OsﬁGIQMpmmdcﬁ inCa0thmiLraf MeCRIGGas@dded'SHAbdFA i n
DCM was kep{ ven porated. The residue was

adj ust ed toe&ﬁgog’wwpf € rra%yﬁ!roﬁgpp eng b%%e%a@/w @wiedhe aqueous
sol uti on wathegontibh wastdigred d\férﬁn@hﬂéﬁ&tﬁé é“cﬂx&érRQY Koy orated. Tﬂ g aq layer

was extracted with EtOAc. The coibi ned organi c Wer e i ed and
sol vent r en®Sisetdissaivad indeibabilaCl. Tie organassalstm was masheg with i cat i on

for next <t gy GYNEES 9ol GRE RSP R4 L0 Ol SOREFSY © 2 0

C were adde
the solvent, the residue was chromatographed with 1-20% EtOAc/Hexane to

give 32 g of compound 5 (73%).

SYNTHESIS OF 6

A mixture of 100 mL methanol solution of 2.0 g of Compound 5 with 200 mg of
10% Pd/C was stirred under H. until the starting material disappeared. The

solution was filtered and the solvent evaporated to give compound 6 in
quantitative yield.

CHIRAL RESOLUTION OF COMPOUND 6

Compound 6 (1.0 g) was resolved with an OD chiral column eluted with 5%
IPA/Hexane (120 mL/min). The first peak at 19.9 min was coliected as
enantiomer 6a and the second peak at 28.17 rﬁin was collected as

enantiomer 6b.
METHOD 2
/
§= l= O&=o
g_-_ > > 3 N
% —» 0‘(&@7 e 0% 0%
NH o]
2 >‘ Trt-0 HO d
6b 7 8 9 10
SYNTHESIS OF COMPOUND 7

To a mixture of compound 6 (99 mg, 0.34 mmol), 31 mg of TBAB, 154 mg of
anhyd K,COj3 in 2 mL of anhyd DCM was added 0.06 mL of benzyl bromide.

The final solution was heated to 40 °C for 3 h. The mixture was diluted with
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trityl hydroxyla mne (284 ng) and NW 0. 23 nL foll owed by 105 ng EDCI. The
final solution was stirred overnight and the reaction m xture was dil uted
wi th 50 mvoDGRFaNE washed with NaHCO3 and water. The or gamC@/usayersmnas
dried over anhyd Na2SO4. After renoval of solvent the residue was

h t gL |. | | ' it h 10-40% Ft [ h
S orve s L BPvEaRl kel Wit RateEBeBrihd Sroave was drg gy A"
sol uti on ofarﬁ@dﬂaéﬁOﬁOTﬂ@@BﬁNeﬁtmeeép&dtéiﬁto@v@éorpﬁbhﬁa ry WhidrARgs f ol | oned

by 230 nmg of TFA. The sol ution was evaporated and e residue was purified
through a cised ipdhenext sigpvthqot pudtigaiien. el uting with 5 - 95 % of
acetonitril&yy I ' of Conpound 20 as a white solid. 1H 6R
(CD3CN) of m} .' 'Q’E -(QM @_7.3(m 1 H; 6.95(m 3H); 5.2 (m

2H) ; ?-7 (SAséH)iong(f)G/O(mwotgld‘v (1:(1)) ﬁ@)(rf%O% TIBAE)nlIngM gvms gbgword\%TH@ ﬁo 32
WD 03/ 053915 PCT/ U 4045 H2N_H2N A i~\ A Bp Cp NHO'
NH O NH /Pgfor ?.se?Vﬁr?M@w{%p@ar@%m residue wassgdipsted it pEF9SOVIIUND 11 A

sol ution 1501 7gra0b O%QPNH%@MC@)Q,QW‘HHMEiaﬁgggg%gﬂuﬁg%ﬂéﬁ wifh 20 L

MeOH, 10 nL THE and 10 niL H2O wasS réfl uxe sol'vent was
evapor at ed ether. t Aiterrasidificationsto pHl s Ithe dq ilayex wesxextraetef with GIOARCM 100

of sat. aq mmnig.m 8h| ori.dﬁ%y The orﬂani C Ial%lfr Y\as see(%{at,ed, dried over
anhyd sodi urlst?PRNET arganiC layers weke Hied apd sofvent femayedtogve ny of 11.
SYNTHES| S Qonsdund8\ivHidR wernr@idrwittblit aRficktonGbr Réktisfers M of DVF fol | oved
by addition of 6 eq. ofC ammoni um chl oride, 2.5 eq. of HOBt, 25 eq of DI EA

and 2.5 eq DANEHESIS O COMROWUND@as stirred overnight fol | owed by dilution
Lo o SO ol oS ound o 5 e YED R, s o
chr onat ogr afiyffdrdxaraingl (284 g)eind NMM 0.23 mL followed by 105 mg EDCI.

The final solution was stirred ovemight and the reaction mixture was diluted

with 50 mL DCM and washed with NaHCO3 and water. The organic layer was

dried over anhyd Na,;SO,4. After removal of solvent the residue was

chromatographed on a silica gel column eluting with 10-40% EtOAc in hexane

to.give 132 mg of Compound 9.

SYNTHESIS OF COMPOUND 10

To a 2 mL solution of 60 mg of Compound 9 was added 55 mg of

triethylsilane followed by 230 mg of TFA. The solution was evaporated and
the residue was purified through a C-18 reverse phase HPLC column eluting'
with 5 — 95 % of acetonitrile in water to give 32 mg of Compound 20 as a
white solid.

'H i\lMR (CD3CN) of 10: 8 7.6 — 7.4 (m, 5H); 7.3 (m, 1H); 6.95 (m, 3H); 5.2 (m,
2H); 3.7 (s, 3H); 2.6 (m, 1H); 2.05 (m, 1H); 1.85 (m, 1H).

METHOD 3
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colum to give 1.06 ng of Conpound 1la. SYNTHESI S OF COMPOUND 12 Conpound

12 was synthesized from1ll a followng a procedure simlar to the

t ransf or meoiodsPIHM 9 to 10 (Method 2). 1H NMR(CDCI 3) of PE2TAISH2/40453 7. 6
5H; 7.29 (m 1 H,; 7.05. (m 3H); 6.4 (br. s, 1.H); 5.85 (br. s, 1 H);
5.2 (m 2H); 2.59 (m 1 H; 1.9 (m 1 H; 1.75 (m 1 H. MTHOD 4 p p
00 A AB\~®QOp OONH C%Q -A0 Brio -RNpiod 13 B' Hfga 14 15
WO 03/ 053915 PLF U

S02/ 40453 SYNTHESI S. COF IND 14 CompoudXf 14 was
synt hesi zed o om=A3 f ol Agwi r dur e si nPFar thec t sflesmat i on
from3 to 6 ( O1) . SY COVPOUNR. 1% und 154 Q-
synt hesi zed"TF om 14_£ ol | owi ng proc res simlar t he transfor I on
from6 to 10(I\/Et2). "H NMR( of 15:8 7.4 7.62 (m 5 7.3
2H); 7.01 (m 2H); 5.2 (s, 2H); 4.18 (m 2H); 2.6 (m H; 2.02 (m 1

N

(m 1
1.85 (m 1 H);91.23 (m 3H. .MATHOD5 Br O O® 0 OO0 HO O 1Bn OH OH

16 19c 17 18 19 SYNTHESI S OF COMPOUND 17
SYNTHESIS OF COMPOUND 11
A solution 150 mg of Compound 9 and 1 g of LiOHeH,0 in a mixture of 20 mL
MeOH, 10 mL THF and 10 mL H,O was refluxed for 30 min. The solvent was
evaporated and the residue was dissolved in a mixture of 100mL DCM/1 00mL

of sat. ag ammonium chloride. The organic layer was separated, dried over
anhyd sodium sulfate, and the solvent evaporated to give 150 mg of 11.
SYNTHESIS OF COMPOUND 11a

Compound 11 was dissolved in 2 ml of DMF followed by addition of 6 eq. of
ammonium chloride, 2.5 eq. of HOBt, 25 eq of DIEA and 2.5 eq of EDCI. The
mixture was stirred overnight followed by dilution with DCM and washed with

water. The organic layer was dried over anhyd. sodium sulfate and the

solvent was evaporated. The residue was chromatographed with a silica gel -
column to give 106 mg of Compound 11a. '

SYNTHESIS OF COMPOUND 12

Compound 12 was synthesized from 11a following a procedure similar to the

transformation from 9 to 10 (Method 2).
'H NMR(CDCl3) of 12: 5 7.4 — 7.6 (m, 5H); 7.29 (m, 1H); 7.05 (m, 3H); 6.4 (br.
s, 1H); 5.85 (br. s, 1H); 5.2 (m, 2H); 2.59 (m, 1H); 1.9 (m, 1H); 1.75 (m, 1H).

METHOD 4
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HO
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To a solution of 10.5 g of Compound 16 (40 nmol) in 100 nL of anhyd THE at
-78 C was added 53 nL of 1.5 Mtert-Butyllithiumin hexane over 5 mn.
After thewedaBwosiooh was stirred at -78 Cfor | h, it was asddadSomt@sa

m xture of CuCN (40 nmol) in 20 nL of THE at 0 C. The solution was stirred
for 30 mn I't t1o-78 C and added to a solution of nethyl
2- (bronone Mn 20 mL of THE at -78 C. The reaction
wal . stirredofpoun 14 wasibyntihSsiced HohP18 follwiNGprocedute? sifflafto e 10 min
before it was poured into a m xture of saturated NHACl in ice. The m xture
was ext r act Banstprpatisnremd tofe (Methodu®. chr onat ogr aphed with 10%

Et CAc/ Hexan | : sired product 17. 1H NWR (CDCl 3) of
17:8 7.5-7. YN‘?'I—FE (,9F . P 'Q » 6.94 (d, 2H); 6.22 (br s, 1 H; 5.47
(br s, 1 H) Compotndd5 vdd syrdhdSzéd frodH 4 follownd procebiliresSIMAAIES te OF
COMPOUND 18 Cor}gound 18 was, synthesized from 17 foll ow ng a procedure
simlar to Yarstomationfmmd toch) Methrd 2)0 5 (Met hod 1). 34 WO 03/ 053915

PCT/ US02/ 40 I - C-;CM’D . nthesli zed from
18 foll ow nt:]}-"'sfiilI\/|!)Fr&oﬁgﬂg3 ur eO?s1igr':n5I arto’ éﬂ 5@%3@&«%&)%‘%1 i%\#@?%éG (Met hod
1). CH RAL (SE3RANUT1SPHR.6Mkinhaky; Z0Zi(an H)O1.8B¢m, a8l 4.0BGm, 8H)Conpound 6
were used for the resolution of Conpound 19. The first enantioner was
coll ected as 19a and the second enantioner collected as 19b. SYNTHESI S OF
COVPOUND 19c¢ Conpound 19c¢ was synt hggt: f5r om 19a follow ng a procedure
simlar to the transformation fro Met hod 2). METHOD 6. OO Bn O
*0lo HO ko NgHO No -JOB OO -11 1O/OBn Bn 0_Bn Bn 18 20 21 2(2)/

o

SYNTHESI S. CF@CC]VPCIJND 0O > _é ¥ 0 &0
r A B o e
a4 ‘
é Bn’o OH OH
?6 17 18 19 19¢

SYNTHESIS OF COMPOUND 17 A
~ To a solution of 10.5 g of Compound 16 (40 mmol) in 100 mL of anhyd THF at
78 °C was added 53 mL of 1.5 M tert-Butyllithium in hexane over 5 min.

Atfter the solution was stirred at —78 °C for 1 h, it was added into a mixture of
CuCN (40 mmol) in 20 mL of THF at 0 °C. The solution was stirred for 30 min
before it was cooled to —78 °C and added to a solution of methyl 2-
(bromomethyl)acrylate (29 mmol) in 20 mL of THF at —78 °C. The reaction
wasg stirred for 30 min at —78 °C followed by warming to —10 °C for 10 min
before it was poured into a mixture of saturated NH,Cl in ice. The mixture
was extracted with DCM and the residue chromatographed with 10%
EtOAc/Hexane to give 6.0 g of the desired product 17.

'H NMR (CDCl,) of 17: § 7.5-7.3 (m, 5H); 7.13 (d, 2H); 6.94 (d, 2H); 6.22 (br
s, 1H); 5.47 (br s, 1H); 5.05 (s, 2H); 3.75 (s, 3H); 3.59 (s, 2H).

SYNTHESIS OF COMPOUND 18

Compound 18 was synthesized from 17 following a procedure similar to the

transformation from 4 to 5 (Method 1).
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Compound 20 was synthesized from 18 follow ng a procedure simlar to the
transformation of 7 to 8 (Method 2). SYNTHESIS. OF COVPOUND 21 A sol ution
of acid 280(08/0i805 ny, 0.56 nmol ), Wang hydr oxyl am ne resi RCT(WB0HOA5y, 1

mol /g), EDCl (0.172 g, 0.90 mol), NWM (0.400 m., 3.64 nrnol), and HOAt

(0.075 g, @ﬂw@MNﬂ)Lwas agitated for 14 hours at room
t enper at ur The I dr ed, t he resi washed with
CH2Cl 2 (SX)% ?5 “éﬁ?asm ?%fn(?rﬁ 1&@@9‘("&%9[‘?@%@1@@#@@0 thehe resin
was dried ul’aﬂ\%formﬂbn\fﬁﬁ#'srfbm[ dthbd 1yesin 21 (0.630 g, 0.79 mmol/qg).

SYNTHESI S OF COVPOUND 2 ure of ‘resin 21 (0.067 g, 0.79 mml/g) and
1M Bu4NOH iGHHRAL RESOLWUTKMNOE(19 ated at 60 C for 4 h. The |iquid was

o | owed py1eBas BRNTbr i e KSBIECA B Cbripolit Bivess 4P ko somst washes
with MeOH ©8Compodnd HX) Th@drs@dﬁ%f?orﬁéﬁvasﬂ&ﬂeét@é‘ébH‘Q‘%%rf@t?nbré g@ﬁd dried

under high vacyum for 4 hours. A mxture of the carboxylic acid resin
prepared a8eBtiomenealiestedagd9hmol /g), EDC (0.045 g, 0.23 nmol ), HOB

(0.030 g, ﬁg% ggﬁ)@ qug , 0.24 mmol) in NWP (2 nl-) was
agitated f HEBIS oFe (J ?écddl tion of benzyl am ne (0.026 ni,
8 24 m(;ml ) C(;)ﬁhmmmi mmmswatheglzédtfmﬂrr\] floa fd\;lbviiiﬁglﬁasproéédwb sllrﬁmftb%'c?zv\’as
rai ned, and the r wa, an alternating cycle o
(3x), THE f@i??%r@ﬁﬁo'ﬂ/g"m?@m? (p‘?ﬂ'@\%é}ral ning resin was treated with 50%
TFA/CH2CI 2 (2 mL) and agitated for 1 hour. The liquid was drained, and the
remai ni ng resin was washed with CH2CI 2 (2x). Concentration of the liquid
af f orded Conpound 22 (10 ngy, O. 023ME1‘5IHQ.D fH NVR (CD3CN D20, 2:1) of 22:8
7.29 - 7.44 (m 6|—3, 7.14-7.07 6.84-6.81 (m 4H), 5.03 (s, 2H),
4.22-4.13 (m 2H),$3.12-2.93 (m\LZH) 2.07- 2. ogL%;Ln 1 H) zﬁzgn46 (m 1
R q_b NEF, K

H, 1.40-1.38¢ -OOI—@I RLoO O
011 OO A5 4

‘Bn Bn : Bn ~ Bn

18 20 21 22

SYNTHESIS OF COMPOUND 20
Compound 20 was synthesized from 18 following a procedure similar to the
transformation of 7 to 8 (Method 2).

SYNTHESIS OF COMPOUND 21

‘A solution of acid 20 (0.190 mg, 0.56 mmol), Wang hydroxylamine resin
(0.500.g, 1 mmol/g), EDCI (0.172 g, 0.90 mmol), NMM (0.400 mL, 3.64
mm(t‘ol), and HOAt (0.075 g, 0.55 mmol) in DCM (7 mL) was agjitated for 14
hours at room temperature. The liquid was drained, and the resin was
washed with CH,Cl; (3x), THF(3x), and MeOH(3x) in an alternating sequence.
The resin was dried under high vacuum to yield resin 21 (0.630 g, 0.79
mmol/qg).

SYNTHESIS OF COMPOUND 22

A mixture of resin 21 (0.067 g, 0.79 mmol/g) and 1M BugNOH in THF (2 mL)
was agitated at 60 °C for 4 h. The liquid was drained and the resin was

washed with 1% AcOH in DMF (2x 30 min.) followed by an alternating cycle of
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oy 8 Tritdo-fa'"l OOOOO HO NNN 19a 23 24 25 26 SYNTHESIS OF.
COVPOUND 23 To a sol ution of conpound 19a (0.04 g) and

4- chl or onwOlglosP1set hyl quinoline (1.5 eq) in 1 nL of DVFPeagisaddess 0. 25 g

of potassium carbonate and 20 ng of tetrabutylamoni umiodi de. The m xture

was stirred overni f ' riitioped Ln a mxture. of DCM water.
The aqueousw?%hfesrwaﬁye(ta@f'?ég)f EHF{,‘%S@B%\};W#' 'ajrggetrﬂ%‘" SHEWaSr gani ¢
layer was ddrigPuidst High Vadium fer®Pnedrs, The resi due was chromat ographed to
gi ve conmpound 23 (0.08g). SYNTHESIS OF COMPOUND 24 36 WO 03/053915

PCT/ US02/ 404 5Extuce e tererrbaxyliaaci, rasire prepsded abevex(©.061 goir@gnmolighcedur e

25" compound- 98" (S028 3, BBy, Plogh b 3t.01 G Hind ard MO Geintar 1o t he
t ransf or mat@.24 nmoB i NIMP (il avh2agitaaTorED MindteedBrRMR 2fifseound 26

was synthesized from25 followi ng a procedure simlar to the

t r ansf or matbEYbaming ©.026 MiePrdommol). Fhismixiuepwesiagitetedfor 18doups: 8 8. 38
(M 1,09 S 0 bbbl i reof 8 dipeh i it 17,20
(s, 3H')' ; 2.@8lg off CHEQ, (IX)APHIE.(3%), @nd MeDH (8kY HOR: Berflainidg rein w3 O O O B O
1O H "~ O eated with 50% TFA/CH,Cl, (2 mL) and agitated for 1 hour. The liquid was

drained, and the remaining resin was washed With CH,CI; (2x). Concentration

of the liquid afforded Compound 22 (10 mg, 0.023 mmol).

'HNMR (CD3CN/D,0, 2:1) of 22: & 7.29 — 7.44 (m, 6H), 7.14-7.07 (m, 4H),

6.84-6.81 (m, 4H), 5.03 (s, 2H), 4.22-4.13 (m, 2H), 3.12-2.93 (m, 2H), 2.07-

2.03 (m, 1H), 1.49-1.46 (m, 1H), 1.40-1.38 (m, 1H).

METHOD 7
o} 0 - o}
Lo H Lo’ HO Lo
o \ o_N HN
\\/ Lo o] i O o}
o c T b,
o L,
o} o) (o}
Ho @ ] ] ]
N N N
19a "23 24 25 26
SYNTHESIS OF COMPOUND 23

To a solution of compound 19a (0.04 g) and 4-chloromethyi-2-methylquinoline
(1.5 eq) in 1 mL of DMF was added 0.25 g of potassium carbonate and 20 mg
of tetrabutylammonium iodide. The mixture was stirred overnight before it
was partitioned in a mixture of DCM/water. The aqueous layer was extracted
twice with DCM and the combined organic layer was dried and solvent
removed. The residue was chromatographed to give compound 23 (0.08g).
SYNTHESIS OF COMPOUND 24
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Trityl-ON Trityl-ONi V' I OON 27a OOO H.,-NHZ NN C HON( 25 25a
O N 27b SYNTHESI S OF COVWOUND 25a Conpound 25a was synt hesi zed from 25
using a pwoas@sssssimlar to the transformation of 9 to PCT(UdeL/ad3 3) .
SYNTHESI S OF COMPOUND 27a To a solution of acid 25a (0.043 g, 0.067 mol)

in CH2Cl 2 - e 0 0.20 nmmol)
and EDCI (((). o%n@§6%@r*gtgﬁg?%fﬂfr§ﬁ1%%ﬂpgﬂ&£p%ﬁpé%sﬁﬁl%r %”}ﬁ nut es and
2- propanol ttdhsishrtion 37 (0@ Méthod )5 PCT/ US02/ 40453 2.6 nmol ) was t hen
added. The resuIEi ng n&ztﬂré was st5i rred for 16 hours. The reaction was
guenched w thyl acetate. The organic phase was
renoved, a ;Wt?é ; t W : (3x). The
conbi ned o%ﬁp@@gg%é re m%%%gfé%%ﬁﬁmnyﬁ?r,&%p%ee&ﬂ?ﬁiﬁﬁ'gri ed
(Na2sO™4), ftrdnstoredhtionrod 8dordc@viethed @). The resi due was purified by flash
chromtogr%&%&mﬁ?a. '"HNWR (CD3OD): 8 8.4 (m 1 H),

8. 05-8.02 ( =4 ,2.25(m 2H); 7.05 (m 2H); 5.8 (s, 2H),
4.88 (m 1 ddmpcurft 36 9hs(dintiiddizeddrtf iﬁollmg K ér;%éd&f@ siﬂnil'é?]t'o the® (M 2H):

1.1 (m 6H). NTHESI S OF "“COVPOUND 2/b Conpou was synthesized from
25a fol | owitragsformatidonof9 toil® (Method2).ne transformation of 11 to 12 (Method

Poa (e HNMR T EN0a0) 3:43 o 26( B3 b, 4T3 26 (M Ay Bosiim, ik 21
2.74 (s, 3W01 (L11H; 188 (M, H); 2:284nd, PH)L7 I (mL-246; 671 &, BB, 3.57 (s,
3H), 2.96-3.4 (m, 2H), 2.95 (s, 3H); 2.23 (m, 1H), 1.49-1.46 (m, 2H).

METHOD 8
fo) (o} —B——> (o)
.
H QLQ/ u STOH p _
Trityl-gN Trityl-o A
- N
A .
- ] 27a
o) o o
= // n -&\\NHZ
/ N R
N N c HO %
25 25a
(o)
o
N

27
SYNTHESIS OF COMPOUND 25a
Compound 25a was synthesized from 25 using a procedure similar to the
transformation of 9 to 11 (Method 3).
SYNTHESIS OF COMPOUND 27a
To a solution of acid 25a (0.043 g, 0.067 mmol) in CH.Cl; (1 mL) at room
temperature was added DMAP (0.025 mg, 0.20 mmol) and EDCI (0.033 g,
0.17 mmol). This mixture was stirred for 25 minutes and 2-propanol (0.20 mL,
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METHOD 9. OOO Br O,\~--OCkt HOOEt IO ,\"-CEt AO0OB O COOCHOHOH 16
28 29 30 SYNTHESI S OF 28 Conpound 28 was synthesized from 16 fol |l ow ng
procedur e§0IBH0F9aF to the transformation of 16 to 19 (MePhwWSS/404SYNTHESI S
OF 29 Conpound 28 was synt hesi zed follow ng a procedure simlar to the

t r ansf or mat3.6 mrobl) wasothgn(adeeto d'He) res @kih §AhixRES GRS ELGRJ®Br 26 hGarppound 29

| h iral AS .cal lyting with 40%. i P h
(6:1" 5 AcarhecicastBn s ddified nity et apd iuledll it ecstale, aﬁtxﬁiiﬁér
29a and th%rgm mgvha@@%m&/ébl 8AH Ak aSuSAANEYERas d%ka tfa?% > Of 204

COVPOUND 30 03/ 053915 PCT/ US02/ 40453 To a et hanol
(0.5 g) wascatated3s) dThﬁ)@ombmgdlcrrgamc laysirel wenel washed silhutl ;@ (2x)abrimeef | uxed

mxture of (ovPHERaKees e HRR oy ebiertBatd Tt Bebiale s PSS PYand 1 ne

conbi ned Orﬂgahlohrcbmmtfgramt@rafﬁﬁd@lﬁmgmhﬂ% evaporated to give 0.51 g of
product 30., METHOD 10 0 OHOOCOOOi t ON | O~0

33 OHi i BNMR(EQD): 58.4 (m, 1H), 8.05-8.02 (m, 3H), 7.93 (m, 1H), 7.25 (m,
2H); 7.05 (m, 2H); 5.8 (s, 2H), 4.88 (m, 1H); 3.0-3.24 (m, 2H), 2.96 (s, 3H);
2.24 (m, 1H); 1.5 (m, 2H); 1.1 (m, 6H).
SYNTHESIS OF COMPOUND 27b
Compound 27b was synthesized from 25a following procedures similar to the
transformation of 11 to 12 (Method 3).
'HNMR (CD3OD) of 27b: 6 8.12 (m, 1H), 8.01 (m, 1H), 7.80 (m, 1H), 7.62 (m,
2H); 7.23 (m, 2H), 7.01 (m, 2H), 5.57 (s, 2H), 3.1-3.3 (m, 2H); 2.74 (s, 3H);
2.14 (m, 1H), 1.54 (m, 1H); 1.46 (m, 1H).

METHOD 9
0 ) o)
Lokt Lokt S Lokt
Bn’o
16 28 29 30

SYNTHESIS OF 28

Compound 28 was synthesized from 16 following procedures similar to the
transformation of 16 to 19 (Method 5).

SYNTHESIS OF 29

Compound 28 was synthesized following a procedure similar to the
transformation of 7 to 8 (Method 2).

CHIRAL RESOLUTION OF 29

Compound 29 was resolved with a Chifalpak AS column eluting with 40%
iPrOH/hexanes (0.1% AcOH) at 70 mL/min. The first peak at was collected as
enantiomer 29a and the second peak was collected as enantiomer 29b.
SYNTHESIS OF COMPOUND 30
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30 N\ - HOO 31 32 O N 34 SYNTHESIS OF COVWPOUND 31 Compound 31 was

synt hesi zed from 30 following a procedure simlar to the transformation of
6 to 7 (Myoloms®)sor 19a to 23 (Method 7). SYNTHESIS. OF @GOVROUNMD432 To a
sol ution of Corrpound 31 (0.08 g) in 4 nm of nethanol was added 100 ng Li OH

was part | {TOASPNANGG FARRAS RS o s e i il gl a0l v 7

aqueous | anersognavds @Aiired Yorthh DB Rsmb sl df@rli&thaml,ﬂfeg@eld@elwaser was
dried and sol vent renoved todﬁcve 75 rr% of crude 32 which was used for

next step Rartitionad ipd Mmixtigrstof he water laygpearexiigcted with 03/ 053915

il ar t O Roe N ComPintoraufic a5 ?ﬁiﬁﬁ'@sé%hf’%%@% SO D20,
2:1):8 8. é-divel0.5(rg obpfbduct W.(m 1 H), 7.60 (m 1 H, 7.5 (m 3H; 7.23

(m 2H); 7.01 (m 2H); 5.57 (m 2H), 3.97 (m 2H); 2 9-3.2 (m 2H); 2.2
(m 1 H: 1.5 (m 2H: 1.1 (m 3H). SYNTHESI S OF COVPOUND 34 Conpound 34

was synt hesi zed from 32 fol |l owi ng etfggre simlar to the
transformation from8 to 9 (Metho hen 9 to 12 (Method 3). "H NMWR
(CD30D) of 34:8 8.3-8.5 (m 3H), 8.05-8.15 (m 3H), 7.85- 97° M 1H),
7.62-7.76 (m 3H); 7.26 (m 2H); 7.10 (m 2H); 5.8 (s, . -3.3 (m

2H); 2.14 (m 1 H),.1.54 (m 1H,; 1.46 (m 1 H. METHOD 1@ o A0 ci o I,
O 0~ + HONI~-"4- OBNC- O

SYNTHESIS OF COMPOUND 31

Compound 31 was synthesized from 30 following a procedure similar to the
transformation of 6 to 7 (Method 2) or 19a to 23 (Method 7).

SYNTHESIS OF COMPOUND 32

To a solution of Compound 31 (0.08 g) in 4 mL of methanol was added 100

mg i’.iOH in 1 mL of water. The suspension was stirred for 2h at rt and the
solution was partitioned in a mixture of DCM/saturated ammonium chloride.
The aqueous layer was extracted with DCM and the combined organic layer
was dried and solvent removed to give 75 mg of crude 32 which was used for
next step without purification.

SYNTHESIS OF COMPOUND 33

39



OO0OO0OOp 3536\ / 39 37 38 SYNTHESIS. OF COVPOUND 37 A solution of
11.5 g of 35 (7.4 nmmol), 36 (1 eq) and Diisopropylethylamne (1.5 eq) in
200 nlL Acwoagiosviis e was refluxed for 3 h. After renoving @ch/use®404s®l vent,
the solid (37, 22 g) was used for next step wi thout purification.

SYNTHESI S %Wv&& sfynacéweopﬁomfa,ztmnaw rdéédisredsirAltst 39Re M- of 20%
rate

hydr azi ne non I n_nmet hanol was ref for 20 mnutes. After
renoval of Eaﬁléfcgmaventf@mm@ 10{Method23 partltloned between 1 N NaCH and

Payer s wer o OMB(CIRENBI0L STITE 6 78 R Sl APl ol ke 9" ©

hydr oxyl am7r@(rwa3H)ﬂ7X231(w EH) 209 (@, 2H)2567QmW2H?03<W?H129 ehydey 10 g of

sodi um acet ate 1 n 200 acetic acid 'he m xturé was refl uxed

for 2 h, whi &Hyr2&i(, t1bi)e$5f(6’r,r?é'® 1dpon. Hdbl i ng of the reaction. After
renoval of d\ier BF SONFRl was 40 WO 03/ 053915 PCT/ US02/ 40453
di ssol ved 1| phase was washed with water. After

renoval of Comhpand, 34 was Sghihdsivasg fr@ﬂBﬂSfbﬂd)wm & proesdlR@hdilar @twe 11 g of
38 as a white sol {d SYNTHESI S OF COWP 0_a solution of conpound 38

(11 g, 36 HRBF{PIMAtionfom 8 i 8:(Methed a)ﬁﬁ‘%th%w"%é'ﬂﬁthﬂdc@)anoborohyd ride

4 Theynaart LE f

gol Sgalt S, the sol(b?]%a\@%;g??t | tB?‘grge% "BW&P%Q Wesg% Zﬁ?ﬁ?ég}’bonat e/ DCM
and the aqUébUEGQQS!'Bﬁ (MASHEXL. 2@ ¢ine dHYY 7, mOSiG'VTZH@@B(SW 30119'3‘@6’ organic

| ayers was a ted. The residue chromatograp ed with a
silica gel zg%léjgﬁ?ﬁ‘sﬂﬁér ‘Egﬂ?!" é!:'@t 148 (M hbxane as. elutant to give 9.5
gram crude product 39. METHOD 12 0 Br Br OOHOOO AI BOCOOF-- F

METHOD 11

. o
o o
ci P
+ H0-N>>>© A, o B, N C_ o
' o o) NH
L0 o Oz"gf’ ﬁj oo
35 36 39 :

37
"SYNTHESIS OF COMPOUND 37
A solution of 11.5 g of 35 (7.4 mmol), 36 (1 eq) and Diisopropylethylamine
(1.5 eq) in 200 mL Acetonitrile was refluxed for 3 h. After removing all the

solvent, the solid (37, 22 g) was used for next step without purification.
SYNTHESIS OF COMPOUND 38
A solution of compound 37(22 g) and 300 mL of 20% hydrazine monohydrate

in methanol was refluxed for 20 minutes. After removal of the solvents, the
solid was partitioned between 1N NaOH and DCM. The aq layer was
extracted with DCM (x3) before the combined organic layers were dried and
evaporated to give 9.5g crude product. The hydroxylamine was mixed with
9.0 g of 2,4-dimethoxybenzaldehyde, 10 g of sodium acetate in 200 mL of
acetic acid. After the mixture was refluxed for 2 h, white precipitates formed
upon cooling of the reaction. After removal of the solvent, the content was
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OHBn O FFF OHOHOHA40 41 42 43 SYNTHESI S OF COVPOUND 41 Conpound 41
was synthesized from40 follow ng a procedure simlar to the

t ransf or maiDiososP1IHM 2 to 3 (Method 1). SYNTHESI S OF COVPOPNDUSE2/@aspound 42
was synt hesi zed from 41 follow ng procedures simlar to the transfor mat i on

fs;g'[nhégi ;g#f’g"ﬁg@gﬁ%@ﬁ%@qa@ ?&ccﬁﬁégpﬁwgﬁé? %{Eﬁgé%?r ne or mat i on

from?7 to Sefibkahefsalent,Ghie8alid RESGesQNzEH frbh MeOle todivé3 vg.ef 88sol ved
with a procedure sinjlar to the resolution of conpound 29. The first peak

at was col B8 Whitasolihant i oner 43a and the second peak was col | ected as

enanti oner ND 44 Conpound 44 was synt hesized from
HES bo
43a fol | ow o the transformation from29 to 30

(Met hod 9) .Todd sui0tion b 6EaREURLCIB YTy, 8645!310I)I\I‘EIG{D31[130¢1@ &iCwasi CONI F

\ CH oro o 43 45 NTHESI S OF COVP 45 T
c:)o::ed sorﬁgp%%’ ) rgfl}yd(rgiedg )z(ﬁ‘g ﬁﬁ&fgﬂ Wﬁ)ﬁ/ﬁtﬂ'f?q%%)mln °
di i sopr opylaaafaﬂea%mavél%f%o%hté %é@oﬁ&w@ggﬁﬂmoﬁ@"b%iwé)&\ &\Qt%[]a‘%éded acetyl

chloride. The starting material di sappeare mn and the reaction
m xture waedingspadonateiDCMand He aquwlaymeMcte@mrﬁCMt(Bx) resi due

chi or i de (3 gl Srashis GO WP el 2o MBboRle Gl isRBR ol under

it and sokhemateyrpedivith 4 giligh\el @ommrd@s@? ethyf hcdtatedm ldkafklas Whi ch was
used for next step without further purification.
elutant to give 9.5 gram crude product 39.

METHOD 12
Br Br
A
E- F
OH Bn'o
0 41 a2 43 4“
SYNTHESIS OF COMPOUND 41

Compouhd 41 was synthesized from 40 following a procedure éimilar to the
transformation from 2 to 3 (Method 1). |

SYNTHESIS OF COMPOUND 42

Compound 42 was synthesized from 41 following procedures similar to the
transformation from 16 to 19 (Method 5).

SYNTHESIS OF COMPOUND 43

Co;npound 43 was synthesized from 42 following a procedure similar to the
transformation from 7 to 8 (Method 2).

CHIRAL RESOLUTION OF 43

Compound 43 was resolved with a procedure similar to the resolution of

compound 29. The first peak at was collected as enantiomer 43a and the
second peak was collected as enantiomer 43b.

SYNTHESIS OF COMPOUND 44

Compound 44 was synthesized from 43a following a procedure similar to the
transformation from 29 to 30 (Method 9).
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SYNTHESI S OF COMPOUND 47 After evaporating solvent fromthe DCM sol uti on of
45 three tinmes, the crude acid chloride was dissolved in 20 nL of DCM

fol | owed Wy d@ddiss on of a 5 nL DCM sol uti on of conpound ¥eTWHkv4@seq of

di i sopropyl ethyl am ne. After the solution was stirred overnight at it, the
sol vent was evaporated to give the crude product 46. After the crude
product was treated with 7N amonia in nethanol for 30 mn, the sol vent
was renoved and the residue chronaw on a silica gel colum eluted

vvith et hyl acetate and hexane to gi ve g of product 41) I\/EiHOD 14 ,0 o,
‘o0, 00, i qNOAOHBNNZ O ﬂomom FEF OHOH

OH 47 48 49 S?Ll\ﬂ'ﬁESI S OF GG ND 48 4 vvn 0 /Q§8915 PCT/ /4%50%
Conmpound 48&o sYnt hesi g om conpound 67‘ oY, ow ng a procefhreN simlar
to the transfiornhti odrfrom 9 11-B(Met hod OF 49
Compound 49 was nt hesi zed conmpound 4 o | ng proced ;n | ar
to the transfornmatFon fromaélao 1la (Method @) . oMeTHOD 15 0 o 0 HO'N
110'OC(--O?OOii ~\ NI CF NV CF3 /

46 47

45
SYNTHESIS OF COMPOUND 45
To a cooled solution of compound 43 (5.5 g, 20.5 mmol), DMAP (1mmol),

diisopropylethylamine (2.0 eq) in 40 mL anhyd. DCM at 0°C was added acetyl
chloride. The starting material disappeared in 30 min and the reaction mixture
was washed with 0.5 N HCI. After removal of solvent, the residue was
dissolved in 30 mL of anhyd. DCM followed by addition of oxalyl chloride (3
eq) and 2 drops of DMF. The reaction was kept overnight under rt and
solvent evaporated to give a crude product 45 as an oil, Wthh was used for
next step wuthout further purification.

SYNTHESIS OF COMPOUND 47 .

After evaporating solvent from the DCM solution of 45 three times, the crude

acid chloride was dissolved in 20 mL of DCM followed by addition of a 5 mL
DCM solution of compound 39 wiih 2 eq of diisopropylethylamine. After the
solution was stirred overnight at rt, the solvent was evaporated to give the
crude product 46. After the crude product was treated with 7N ammonia in
methanol for 30 min, the solvent was removed and the residue
chromatographed on a silica gel column eluted with ethyl acetate and hexane
to g}ive 5.1 g of product 47.

METHOD 14

_0 O_ : 0 {0 N
LS LS
N N N SSNH,
(o) = .
(o) 0

OH OH
47 48 49

SYNTHESIS OF COMPOUND 48




3 30 50a 51b SYNTHESI S OF COVPOUND 50a Compound 50a was synt hesi zed

followng a procedure simlar to the transformation from30 to 31 (Method
10) . SYNWBBS8559Fs COMPOUND 51b Conpound 50a (98 ng, 2 nmolpcmaess2/ai4ssol ved
in MeOH and hydroxyl am ne. hydrochloride (440 ng, 6.3 mmol) and DBU (1. 76

m., 11.8 t f 2 h.
AcOH (680 (CoMRAEcas ARSI o RO olBRintl g pRiciglle T "
concent r at esdniiartdrtlyem*aesfoﬁbnatlonfmdesm ddyMetivas3)puri fied via silica gel

chr omat ogr b ?_5 6 . MeOH as the nobile phaseto give 12 ng of
51 b. 1H N 4990 (m 1 H), 7.80 (m 1 H), 7.63 (s, 1

H, 7.58- (m 2H),
5.28 (s, 2Zl)sol?hq‘)(%m7d A_iehDass nﬂ% 64*3"‘5'“‘”?"5"&‘?%'5 @"‘é‘g?"?@ﬁeﬁfgél 25-1. 21
(m 2H), O0.s$nilgrtp tmﬁransfmsnmmﬁbnswmmfn:(lmemoa/%0453 METHOD 16 N A B N C
N OQ - OH/ OOH A 51 52 53 54 SYNTHESI S OF COVPOUND 52 To a mixture
of conpound 51 (0.5 gran) in 30 nL of nethanol was added sulfuric acid
(1.5 eq) and the m xture was reflukgdrHop 6 h. After renoval of the

sol vent, the residue was dissolved Tn DCMand the solution was washed with
sat sodi um bi carbonate. The organic |gyer was dried and s&vent evaporated
to give 0.5 g of product 52, which d_ysed wi t hout I ion for next
st ep. SYNTHESI S OB CC]VPCIJND 53 Q| Ution of cdi§o 2 (0.5 granm) in

30|
20 nL of net $ added sodi {m boy ohydride (2 eq)Q ape\the mixture was
stirred ovefm

a

30 50a 51b

SYNTHESIS OF COMPOUND 50a

Compound 50a was synthesized following a procedure similar to the
transforrnafi'on from 30 to 31 (Method 10).

SYNTHESIS OF COMPOUND 51b

Compound 50a (98 mg, 2 mmol) was dissolved in MeOH and hydroxylamine
hydrochloride (440 mg, 6.3 mmol) and DBU (1.76 mL, 11.8 mmol) were
added. The reaction mixture was stirred at rt for 2 h. AcOH (680 pL, 11.8

mmol) was added and the reaction mixture was concentrated to dryness. The

crufle product was purified via silica gel chromatography using 95:5
CH;CIZ:MeOH as the mobile phase to give 12 mg of 51b.

'H NMR (300 MHz, CDCly): § 7.90 (m, 1H), 7.80 (m, 1H), 7.63 (s, 1H), 7.58-
7.50 (m, 1H), 7.46-7.43 (m, 1H), 6.89 (m, 2H), 6.64 (m, 2H), 5.28 (s, 2H),
3.73-3.70 (m, 2H), 2.98 (s, 2H), 1.92 (m, 1H), 1.25-1.21 (m, 2H), 0.81 (m, 3H).
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sol vent evaporated to give conmpound 53 (0.45 g) which was used for next
step without purification. "HNWR (CDCI3) 8 7.96 (d, 1 H; 7.81 (d, I H;
7.61 (m wWolpBns®igstl (m 1 H; 7.21 (s, 1 H); 5.13 (s, 2HpcTAISAD4d453 1 H);
1.06 (m 4 H. 44 WD 03/053915 PCT/ US02/ 40453 SYNTHESI S. OF COVPOUND 54 To
a solution of conpound 53 (0.5 gra of anhyd. DCM was added
thionyl chloride (2 eq), and the mmx%t?%gtstlrredfor 30 mn. After
removal of golvent, the reqi was partitigned in DCM and ter. The
aqueous | ayer\ was extracte and the cont ned organi c | ayer was dried,
sol vent evapoyatied toAjjve next

. : , : O 0O
N NHZ O N N ; )™W=0 NH2 MN=-NHZ"~ O ONO | ~{O A FO+F o) ~ bl
OH| ~N bl N®i N 49 55 56a° SYNTHESI S OF CAMPOUND 55 To a lcml DVF
solution of 20 ng of 49 (0.036mml), 9 ng of 54 as a HC salt (0.035 mol)
and 2 ng of tesr abutyl ammmsnm i odi de was added with 200 ng ofs4pot assi um
car bonat e : » ed overnight. After renoval of DWW, the
resi due wa$ 8 23 ny of product 55. SYNTHESI S OF

COVPOUND 5@0 a mlxture of compound 51 (0.5 gram) in 30 mL of methanol was added

sulfuric acid (1.5 eq) and the mixture was refluxed for 6 h. After removal of

the solvent, the residue was dissolved in DCM and the solution was washed
with sat sodium bicarbonate. The organic layer was dried and solvent '
evaporated to give 0.5 g of product 52, which was used without purification for
next step.

SYNTHESIS OF COMPOUND 53

To a solution of compound 52 (0.5 gram) in 20 mL of methanol was added

sodium borohydride (2 eq), and the mixture was stirred overnight. After the
removal of solvent, the residue was partitioned in DCM and water. The
adueous layer was extracted(3x) and the combined organic layer was dried,
solvent evaporated to give compound 53 (0.45 g) which was used for next
step without purification.

'HNMR (CDCl3)  7.96 (d, 1 H); 7.81 (d, 1 H); 7.61 (m, 1 H); 7.41 (m, 1 H);
7.21 (s, 1 H); 5.13 (s, 2H); 2.20 (m, 1H); 1.06 (m, 4 H).
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To a solution of conmpound 55 in 1 nL of DCM was added 5 eq of
triethylsilane and 1 nL TFA. The solution was let stand for 2 h and the
sol vent eweponsisesl. The resi due was chromatographed with ®0TAB02/m@sEr se
phase HPLC el uted wth 5 - 95%aceton|trlle in water to give 15 ng of 56.
"H NWVR ( : .95 (m 1 H; 7.75 (m 1 H,; 7.55 (m 1
H; 7.4 ( 5.6(s, 2H); 3.1-3.3 (m 2H); 2.3 (m 1
H; 2.15( rfl'o aboldllbnbeSmppuﬂ:dlﬂa(OE 4f(m) in20HnL of adhyd. DChwad HiideddETHOD 18

1 17 S e alob Bt A i s S 1
1H NI\/R

E”C%ggj;l:r egaf?og)g ?rthé %&&m@éﬁ%ﬁnﬁf@ |hEPb7@ a(ﬂﬂwéit‘é @hé'%&@?&'s ﬂa%)eh)

3 1l Tammhtecits st s s (7,54, 2

I(—|R]I- O |C_)i)o egapoga(otg%g) g%é %Wﬂ#@ég@ﬂ@m I HSGT %ﬁ‘reébgl%’p& 3 gram

pre- swel | agitHdri blrifichtio: 91 mmol/g) and 1.1 eq of 59 as a HO salt in 20 nL

of 10:20: 70 solvent m xture of HOAc: MeOH. THF was agitated overnight. After
the resin was washed with MeOH, THE and DCM it :

METHOD 17

49 55

SYNTHESIS OF COMPOUND 55 |
To a 1 mL DMF solution of 20 mg of 49 (0.036mmol), 9 mg of 54 as a HCI salt
(0.035 mmol) and 2 mg of tetrabutylammonium iodide was added with 200 mg

of potassium carbonate and the mixture was stirred overnight. After removal
of DMF, the residue was chromatographed to give 23 mg of product 55.
SYNTHESIS OF COMPOUND 56

To a solution of compound 55 in 1 mL of DCM was added 5 eq of

triethylsilane and 1 mL TFA. The solution was let stand for 2 h and the
solvent evaporated. The residue was chromatographed with a C-30 reverse
phase HPLC eluted with 5 — 95% acetonitrile in water to give 15 mg of 56.
'H NMR (CD;0D): & 8.08 (m, 1H); 7.95 (m, 1H); 7.75 (m, 1H); 7.55 (m, 1H);
7.4 (s, 1H); 7.0-7.2 (m, 3H); 5.6(s, 2H); 3.1-3.3 (m, 2H); 2.3 (m, 1H); 2.15(m,
1H); 1.55(m, 1H); 1.45(m, 1H); 1.05-1.2 (m, 4H).

METHOD 18
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was preswelled in 20 nL anhyd. DCM After the m xture was cool ed down to
0C, 15 equivalent of BH3Py and 23 eq of dichloroacetic acid were added.
After thewoaaosisoh was agitated overnight, the resin was waghesd2wissh MeOH,
THE and DCM and dried in vacuo to give resin 60. METHOD 20 46 WD 03/ 053915
PCT/ US02/ 40453 p p O, \LLOA .~Lp p\ / HOO O O,y OHN~ OH~ OSi-

19c 61 60 6 00 -Si p~:-Si 0.~~ O.\k" "\t' OC\LHNNNHNHOOOOO
p-0 O HOO 1 i \I + ~4P 0 OH 62 C ClgBL ~63¢c 63b 63a SYNTHESI S
OF COVPOUND 61 Conpound 61mqsynt feesi zed foll ovmdwg procedures simlar to
the transformation from 43 toN45 od 13). SynthdSig of resin bound

conmpound 62 Conpound 61( ng, 7. 46y mol )ﬁs di ssol et g n 2 nL of anhyd
DCM and the sol ution~ dded @o resin 60 @th 0.2 nL of D EA
The final mxture was agitated for h before the rlesin was washed with
20% piperidine in DVF foll owed by I N

THF. The | oading | evel of the final

47 57
SYNTHESIS OF COMPOUND 57

Compound 57 was synthesized following procedures similar to the
transformation of 49 to 56 (Method 17).

'H NMR (CD3OD): & 8.08 (m, 1H); 7.95 (m, 1H); 7.75 (m, 1H); 7.55 (m, 1H),
7.4 (s, 1H), 7.0-7.2 (m, 3H); 5.6(s, 2H); 3.61 (s, 3H); 3.0-3.25 (m, 2H); 2.3 (m,
2H); 1.65 (m, 2H); 1.05-1.2 (m, 4H).

METHOD 19
@\0 ' \o
HN-O
— A o—@
P Si— ¢ 1 HN-O

o / M,

o/ /Si_
58 59 60

SYNTHESIS OF RESIN 60

The mixture of 8.3 gram pre-swelled resin 58 (0.91 mmol/g) and 1.1 eq of 59
as a HCl salt in 20 mL of 10:20:70 solvent mixture of HOAc:MeOH:THF was
agitated overnight. After the resin was washed with MeOH, THF and DCM, it
was preswelled in 20 mL anhyd. DCM. After the mixture was cooled down to

0°C, 15 equivalent of BH3ePy and 23 eq of dichloroacetic acid were added.
After the reaction was agitated overnight, the resin was washed with MeOH,

THF and DCM and dried in vacuo to give resin 60.

METHOD 20
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after cleavage with 75% TFA in DCM overni ght. SYNTHESI S OF RESI N BOUND
COVPOUND 63b and 63c. To preswelled resin 62 (75 ng) with anhyd THF was
added 5 ewoaB/033915 - (azodi carboxyl)di pi peridine, 5 eq of PCT/US02/40453

2- 3-di chl or obenzyl al cohol and 7 eq.of tributyl phosphine in 3 nL of THF
under nitrogen. The final reaction mxture was heated tgo 70 Cwith
agitation overnight. Aftef washing with MgOH, DCM and THF, the resin was

cleaved with 75% TFA iA~SEM for 2 h. T\\K Si due afé@g\m)val of the
sol vent was purifi i C18 r r egerse\p ol @n uined Wi th 5-95% of
MeCN i n wat er to gi veodes pr oduct so63b d 3c. 47 WD 03/%9§3915

PCT/ US02/ 40453 ' H NMR ( OfHfor 63b: S 7-3R7:743 (m 4H); 7.84-7.17 (m
2H); 6.86-6.88 (m 2H).. 5.03 (2H, s) 3. Ef]’ (3H s); 2.96-3.20 (2H m ;
2.23-2.27 (1 H m; 1.5% 1.54 (2H, NVR (CD30D) for 63c: S 7.17-7.23
(m 4H); 6.89-6.93 (m 2H): 6.65-6. 67 (m l1_H: 387 (s, bH): 3.54 (3H,

s); 2.86-3.12 (2H, m 2.18-2.22 (1 H m; 1.47- 1.49 (2H gl . METHOD 21 -Si
00 AO KA~-O_ .~~ NHNO- (r)-OOHO O~ OH 62 64 SYNTHESIS OF .
COVPOUND 64 To pre-swel led resin 62 (75, ng) was added 100ng S micron 4 A
nmol ecul ar sieves, .2 eq. of a@hyd. copp&f acebate and 5-esq of o~

1- napht hyl boronc\?gmd by 2nL Of An . DCM The/reacti on m xture
was agitated at/K O ovenl ht and t he rewi yashed \ﬁth T The @bove
procedure Repkat ed HObePore' t he res® was_Mashed w vvithc}M'eOfb DCM THF,
and cl eaved Wt 500FA in foD 2 h. Aft removal of orga sol vent,
the residue wa ouri fi ed wi a G118 reverse& phase colum el ut¥d with
5-95% MeCN i n W to give 4 ng of desired/$roduct 64. 'H NVFPH CD3CD): 8
8.1 (m 1 H; I[85 (m 1H)a-6(m 1H; @(m 2H); 7.37 o

cl .

Cl cl
63c 63b 63a

SYNTHESIS OF COMPOUND 61

Compound 61 was synthesized following procedures similar to the
transformation from 43 to 45 (Method 13).

Synthesis of resin bound compound 62

Compound 61(150 mg, 0.46 mmol) was dissolved in 2 mL of anhyd DCM and
the solution was added to 178 mg of resin 60 with 0.2 mL of DIEA. The final
mixture was agitated for 12 h before the resin was washed with 20%
piperidine in DMF followed by wash with combination of MeOH, DCM and
THF. The loading level of the final resin was determined to be 0.4 mmollg
after cleavage with 756% TFA in DCM overnight.

S\‘(NTHESIS OF RESIN BOUND COMPOUND 63b and 63c.

To preswelled resin 62 (75 mg) with anhyd THF was added 5 eq of 1,1-

(azodicarboxyl)dipiperidine, 5 eq of 2-3-dichlorobenzylalcohol and 7 eq.of
tributylphosphine in 3 mL of THF under nitrogen. The final reaction mixture
was heated to 70 °C with agitation overnight. After washing with MeOH, DCM
and THF, the resin was cleaved .with 75% TFA in DCM for 2 h. The residue
_after removal of the solvent was purified with a C-18 reverse phase column
eluted with 5-95% of MeCN in water to give desired products 63b and 63c.
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(mr 1 H; 7.23 (m 2H); 6.95 (m 2H); 6.86 (m 1 H); 4.07(m 2H); 3.1-3.3
(m 2H; 2.23 (m 1 H; 1.55 (m 2H); 1.16 (m 3H). METHOD 22 48 WO

03/ 053915wB@3058802/ 40453 NH2 NH2 \CN NH2 "A-0 .~~s O O POT@WSOZM045D B C \
~1 +1 OO0 OHOH'r" I i I N.N, 19a 65 66 67 68 SYNTHESIS OF

cim Lar to HIMRSE DR BREPBuR B aanm. ar & 14787 (PP 86F ¥ mres: s

OF COVPOUNR,6 6 i hes ~ iy : q
QH%T@?Q?, $O3WAS3FY B);1266 2 {m%ﬁ@.ésﬂz.ﬂ%ﬂ% ), Arpedur e

similar to tra I on from cohpaun o '3 (Met hod 9a to 23
(Met hod 7) 1.5492NTIHESI S OF COVPOUND 67 AND 68 Lawesson's reagent (250 ng,

0.62 mmol) d an.gde 6 4 , . i n,tol d the
reaction Mmﬁﬂ&i@&ﬁ}&%&c%ﬁﬂsg%é%@ ﬁﬁiﬁégw@ gnealdg\#'%#l%L wesson' s
reagent wagnagded agi5AqBHIRY. EEUsD (o, rRY'2. 180002 (119Uh);2d71 he

m xture wa d?ﬂgfbe%ir\%e’%lﬂb%t\%‘%\ashzg]% h a( sat ur at ed sc()di ﬂtlrhn)'apd7

bi car bonat ¢(@x(2Haml). wat er (3x). The organi ¢ extract was dried over sodium
sul fate and concentrated. The crude nmaterial was purified via flash
chromat ography eluting with a 0-2% 2N NH3/ CH3OH: CH2CI 2 gradi ent affording

a 1:4 ratio of thioamde 67 to ni tpETH®EB21VETHOD 23 ,RCN\CN O HN ~(\ O
HOOA 00 NbN

SN/

-Si OJ o>
NAQOQ - = ‘
N HN— \——< >—o |
@0 0o o HO O
62 64

SYNTHESIS OF COMPOUND 64

To pre-swelled resin 62 (75 mg) was added 100mg 5 micron 4 R molecular

sieves, 2 eq. of anhyd. copper acetate, and 5 eq of 1-naphthylboronic acid
followed by 2mL of anhyd. DCM. The reaction mixture was agitated at rt
overnight and the resin washed with THF. The above procedure was repeated
before the resin was washed with MeOH, DCM, THF, and cleaved with
75%TFA in DCM for 2 h. After removal of organic solvent, the residue was
purified with a C-18 reverse phase column eluted with 5-95% MeCN in water
to give 4 mg of desired product 64.

'H NMR (CD3OD): 8 8.1 (m, 1H); 7.85 (m, 1H); 7.6 (m, 1H); 7.5 (m, 2H); 7.37
(m, 1H); 7.23 (m, 2H); 6.95 (m, 2H); 6.86 (m, 1H); 4.07(m, 2H); 3.1-3.3 (m,
2H); 2.23 (m, 1H); 1.55 (m, 2H); 1.16 (m, 3H).

METHOD 22
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68 69 SYNTHESI S OF COMPOUND 69 Conpound 69 was synt hesized from 68

follow ng procedures simlar to the transformation of 7 to 10 (Method 2).
49 WO 03/WB3BDH539PCT/ US02/ 40453 '"H NVR (CD30OD): 8 8.45 ( mpCI/ugp2/4@&s546 (m 3
H; 7.97 (m 1 H 7.3 (m 2H); 7.15 (m 2H); 5.87 (s, 2H); 3.09 (s, 2H);

3.07 (s, 3H; 2.25 (m 1 H); 1.6 (m 2H). NNETHCD 24 NHusS S AS LN ~~N
OOHNOAOBHOOOOO r'N1101 AN 67 70N& SYI\FI‘H\ OF
COMPOUND 70 A 50% ag. chlor t al de ution 4-@. 00 o7 nmol ) and
pot assium bic pate (80 00.8 s ad t® h|o i (74 ng,

0.16 mmol) oR té&trahydr
t enper at ur '

bet ween DCM an ter. The gani c extr c3:ts were wa %d with wa (3x),
dried over sodiugysul fate an@Hconcentr The cru i
dissolved in DCM (2 m-) wth diisopr hyl am .032 nl-)

and the solution was cooled to O C before trlfluoroacetlc anhy@glde (0.040
n., 0.03 mmol¥ was added. the reaction #fas stirred a¥ room tenperature for
1.5 hr Dbefare it was concentrated. The residue was dissolved in DCM

washed wi t §yRTHER IS GF CORIFEGWKPEE e(3x), and water (3x). The organic
extracts were aried ov4dr sodiumsul fate and concentrated. The crude

mat eri al waempounti&Sawas aynthesized i folpwing prasedueas similar ©- 306 2N NH3 i n
GO CH2Ctran§r An) onnt frtgr% co?rtugoan% J.Pd 1%{ '(ﬁléﬁl%ldsd)az CCVPAUND 71

SYNTHESIS OF COMPOUND 66

Compound 66 was synthesized from 65 following a procedure similar to
transformation from compound 2 to 3 (Method 1) or 19a to 23 (Method 7).
SYNTHESIS OF COMPOUND 67 AND 68

Lawesson’s reagent (250 mg, 0.62 mmol) was added to amide 66 (544 mg,

1.2 mmol) in toluene and the reaction was refluxed for- an hour before another
0.5 equiv of Lawesson’s reagent was added. The reaction was heated for one
more hour and the mixture was diluted with DCM, washed with a saturated
sodium bicarbonate(3x) and water(3x). The organic extract was dried over
sodium sulfate and concentrated. The crude material was purified via flash
chromatography eluting with a 0-2% 2N NH3/CH3;OH:CH,Cl; gradient
affording a 1:4 ratio of thioamide 67 to nitrile 68.

METHOD 23
ACN ACN
o) N
AQ o) HO ©
AL
o} o
N N
SYNTHESIS OF COMPOUND 69

Compound 69 was synthesized from 68 following procedures similar to the
transformation of 7 to 10 (Method 2).
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Compound 71 was synt hesi zed foll ow ng procedures simlar to the

transformation of 7 to 10 (Method 2). 1H NWVR (CD3CD): 8 8.45 (m 1 H); 8.10

(m 2 H;wB.0853m5 1 H); 7. 97 (m 1 H 7.58 (m 1 H,; 7. ?@T(Umz/lmse 7.14

(m2H) 7.01 (m 2H); 5.80 (s, H);3335 ); 2.95 (s, 2.25 (m
)

L% & SR R 0L S8 eI, ST g 18555 s

SYNTHES| S @F S@YPENG. srrz(manowga(m i) /07 (sqI:BH)sze (- 861)M06 (7,7 mml) and
di i sopropyl ethylamne (0.47 nL, 2.7 mmol) were conbined in ethanol and
agitated f@H)30 minutes before corrpound 69 (105 ng, 0.25 nmole) was added
to the solution. The reaction was irradiated in a mcrowave for five
m nutes at 100 C followed by addition of 10 eq of both hydroxyl am ne
hydr ochl ori de and dii sopropyl et hyl METHODR4e reaction was irradiated with a
m crowave for five itional mnutes at_100 C before the reaction was
concentrated. The g\gﬁdue was di ssol v fﬁ\BDCM and washed W a saturated
aqueous sol ution \ s8di um bi car bonat Y 39\') and wat er
extracts were over sodiums ejand copcentr af
of crude materi al . I‘IdII‘LlA.Lm-pt uen | f on (63 ny,
triethyl ort hof or mat 1 nm, 6.0 muol) e added to the ab crude
material in ethanol bollowed by irradigbion in a mcrowave dor 5 m nutes
at 100 C. The react]on was concentrated and the resulting pil
di ssolved in DCM {fWaghéd with a sat ' bi carbonate (3X)jyand water
(3x). The organi c-extr&cts were dried sodi um sul f at-e™anhd
concentrated. The cgude material was chromatographed wth a silica gel
colum eluted with & 0-3% 2N NH3 in CH3®H CH2CI 2 gr adi ent

SYNTHESIS OF COMPOUND 70

A 50% aq. chloroacetaldehyde solution (0.100 mL, 0.79 mmol) and potassium
bicarbonate (80 mg, 0.8 mmol) was added to thioamide 67 (74 mg, 0.16

\TNe organic
ojlafford 113 ng
mol ) and

mmol) in tetrahydrofuran. The solution was stirred overnight at room
temperature. The reaction was concentrated and the residue was partitioned
between DCM and water. The organic extracts were washed with water (3x),
dried over sodium sulfate and concentrated. The crude material was dissolved
in DCM (2 mL) with diisopropylethylamine (0.056 mL, 0.032 mL) and the
solution was cooled to 0 °C before trifluoroacetic anhydride (0.040 mL, 0.03
mmol) was added. The reaction was stirred at room temperature for 1.5 hr
before it was concentrated. The residue was dissolved in DCM, washed with a
saturated bicarbonate(3x), and water (3x). The organic extracts were dried
ovér sodium sulfate and concentrated. The crude material was purified via
flash chromatography eluted with 0-3% 2N NH3 in CH3OH/CH,CI, gradient to
afford 70.

SYNTHESIS OF COMPOUND 71

Compound 71 was synthesized following procedures similar to the
transformation of 7 to 10 (Method 2).

'H NMR (CD3;0D): & 8.45 (m, 1H); 8.10 (m, 2 H); 8.08 (m, 1H); 7.97 (m, 1H)
7.58 (m, 1H); 7.36 (m, 1H); 7.14 (m, 2H); 7.01 (m, 2H); 5.80 (s, 2H); 3.3-3.5
(m, ); 2.95 (s, 3H); 2.25 (m, 1H); 1.83 (m, 1H); 1.77 (m, 1H).
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to afford 72. SYNTHESI S OF COVPOUND 73 Conpound 73 was synthesized from 72
follow ng procedures simlar to the transformation of 7 to 10 (Method 2).
51 WO 03/WB3INSIPCT/ US02/ 40453 'H NVR (CD3OD): 5 9. 05. (spCI/ugp/4B8531 (m 1
H; 810 (m 3 H; 7.91 (m 1 H; 7.25 (m 2H) 7.02 (m 2H); 5.80 (s,
2H); 3.3-3.5 (m ); 2.95 (s, 3H; 2.25 (m 1 H; 1.75 (m 1 H); 1.64 (m 1
H. METHOD 26 p NH2 NNNH %4 p .~L MNHN O"-0d p~ONOO _ A
TritAB Trityl CI OOHO-( Op N 19a 74 75 76 SYNTHESI S COF
COVPOUND 74 Conpound 74 was synthesized fromi-®a foll ow ng proggdures
simlar to the transfRGtion from6b to/Q-tNethod 2). SYNT A @ OF
COVPOUND 75 Conpo 75\was synt hesi zed 74 foll ow ng,procedur es
simlar to the tion from o0Q (Method 3)Ho S ESI S OF
COVPOUND 76. Am de 75 ' n 1 i Bof

N, M di net hyl f or ami de-di fret hyl ~acétal and ifradi atéd With a m¥yfowave at
100 C for 5 m nutes. ?er the solution 8 concentrated, theOresidue was
di ssol ved in gl aci al c acid before. azi ne nDnohydr.t was added.
The reaction was irr again wth. 4

m nutes and the sol utlhbn was, concentr at eo" Thg final produdy xture was
purified via reverse phase HPLC eluting wisth a 0-~5% CH3CN HBO gradient to

i ve conmpound 76. 1H NMR 0D) 35(m 1 8.7-8.17 (m 4 o 7.91
?m 1H) rrp7 10§IMTHESISOF OMPO)UND72 ( ) ( H)

Hydroxylamine hydrochlonde (186 mg, 2.7 mmol) and diisopropylethylamine

(0.47 mL, 2.7 mmol) were combined in ethanol and agitated for 30 minutes -
before compound 69 (105 mg, 0.25 mmole) was added to the solution. The
reaction was irradiated in a microwave for five minutes at 100 °C followed by
addition of 10 eq of both hydroxylamine hydrochioride and
diisoprobylethylamine. The reaction was irradiated with a microwave for five
additional minutes at 100 °C before the reaction was concentrated. The
residue was dissolved in DCM and washed with a saturated aqueous solution
of sodium bicarbonate (3x) and water (3x). The organic extracts were dried
over' sodium sulfate and concentrated to afford 113 mg of crude material.
Pyridinium-p-toluenesulfonate (63 mg, 0.25 mmol) and triethylorthoformate (1
mL, 6.0 mmol) were added to the above crude material in ethanol fol_lowed by
irradiation in a microwave for 5 minutes at 100 °C. The reaction was
concentrated and the resulting oil was dissolved in DCM, washed with a sat
sodium bicarbonate (3x) and water (3x). The organic extracts were dried over
sodium sulfate and concentrated. The crude material was chromatographed
with a silica gel column eluted with a 0-3% 2N NHs in CH;OH/CH,Cl, gradient
to afford 72.

SYNTHESIS OF COMPOUND 73

Compound 73 was synthesized from 72 following procedures similar-to the

transformation of 7 to 10 (Method 2)-
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2H); 6.98 (m 2H); 5.76 (s, 2H); 3.3-3.5 (m ); 2.95 (s, 3H; 2.08 (m 1
H; 1.68 (m 2H). METHOD 27 52 WD 03/053915 PCT/ US02/ 40453 HO HO/ \ OO
INAOOWNWBIBIGIN O~ NH -AHO77 78 79 SYNTHESI S OPCTOSPIDUMNES 77
Compound 77 was synt hesized from28 following a procedure simlar to

t ransf or mati C t ogh 1) 9 . (Metshad 7).
svmies: 5 o SMREREOTR 6305 s BF st Bt AR 3 M Zan0e e e <o
a sol ution DR5(m, 6N, M2 (n).2HY; 5130I(3, 2M);1BE3-BB(h, K2dT (5, 8H)UX25 fgidi ti onal
amount of sodi um a_grﬂg}/_driff was added until the starting material is
conpl etely tohduiredm, 1184 {MeTHkact i on was concentr at ed, the residue was
partitioned between DCM and water. The aqueous solution was extracted with
DCM (3x) and the conbined organic | ayers were washed with a sat. solution
of NaHCO3 (3x), H20 (3x), dried oMETHQD Ré sul fate. After renoval of
solvent, the crude material was purified via fla§‘h chr omat ogr aphy, el ut ed
with ethyl acetate/ hexane to af@rd 78. SYNTH \L@’G: COVPQJD\'{ Conpound
78 was treated with 30%triflyoyoacetic acidyjy DCY (1-2 8r N 2.5 h
foll owed by rer@Qéal of sol verd N NH3 in

.oTle residue vasotfeated wub
met hanol fol | A\E y remival G'Ffv'ventg_ The T"% e w&s used t he

synt hesi s of<co a@H79 follow ng procedures sinflar to the triansformation
of 8 tolO (Mfhod 2). ~H NWR ( D) of 79:5 8.36 (m 1 H); 8. (m 1 H;
8.01 (m 1 » 7.96 (s, 1 H); %Qm 1 H,; 7. 2H); 7. 2H) ;
5.76 (s, 2H); 3.2-3.3 (m ); 293 m 5H); 1 1 H,; 1% 1 H;

0.96 (m 1 H). METHOD 28 53 WD 03/053915 PCT/ US02/ 40453
192 74 75 76

SYNTHESIS OF COMPOUND 74

Compound 74 was synthesized from 19a following procedures similar to the
transformation from 6b to 9 (Method 2).

SYNTHESIS OF COMPOUND 75

Compéund 75 was synthesized from 74 following procedures similar to the

transformation from 9 to 11a (Method 3).
SYNTHESIS OF COMPOUND 76
Amide 75 (10 mg) was dissolved in 1 mL of N,N-dimethylforamide-dimethyl

acetal and irradiated with a microwave at 100 °C for 5 minutes. After the

solution was concentrated, the residue was dissolved in glacial acetic acid
before hydrazine monohydrate was added. The reaction was irradiated again
with a microwave for 100 °C for 5 minutes and the solution was concentrated.
Thg final product mixture was purified via reverse phase HPLC eluting with a
0-95% CH3CN/H,0 gradient to give compound 76.

'H NMR (CD;0D): & 8.35 (m, 1H); 8.7-8.17 (m, 4 H); 7.91 (m, 1H); 7.10 (m,
2H); 6.98 (m, 2H); 5.76 (s, 2H); 3.3-3.5 (m, ); 2.95 (s, 3H); 2.08 (m, 1H); 1.68
(m, 2H).

METHOD 27
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QAo JJOO OA,~~"~-0BHN 4HOC +HOiIi HOO HOOI OI Ol H
OHOHC ON C C 29 80 81 82 SYNTHESIS OF COVWOUND 80 AND 81 To a 2 nL
sol ution wD0B/02¥459g (1 nmol) of 29 was added N- chl or osucciPaatEs02/4si eq)
and the solution was stirred for 2 h. After renoval of solvent, the

product m xture was purified via a C 18 reverse phase colum eluted with 5
- 95% acetonitriple in wa get pure 0.20 g of~R0 and 0.05 g of 81.

SYNTHESI S OF CCHROUND 8 mpound 82 %as synt Resi zed fronf'&1 follo

rocedure si ransf og mat i o\ r om 29 Opr( Met hal 9 nd 3
E)Mat hod 10)0%@« .%—-80 0 (Yl I .@&E%(Lmo “ﬁ
7.54 (m 1 (m 2M); 6.989Am H; 6.71 (m 1'H)I 1(

4.1 (m 2H)’7§3 14(m 2H); 2.73 , 3H); 2.23 (m 1H)"° 65(m 1H)
156(m1H)1 6 (m 3H). METHOD J QI Q) QJOA 'Al 0MOO0 Br + HO O
HH O/ I [/ OHBr N Br Br 29 83 84 85 SYNTHESI S
OF COVPOUNB and 84 were synthesized from 29

fol | owi ng WI denwams&afhestz@dtfro%ﬁaqumm@a prbcéfuresiflartad 81 ( Met hod
28). SYNTHESI S OF COVPOUND 8

transformation from compound 2 to 3 (Method 1) or 19 to 23 (Method 7).
SYNTHESIS OF COMPOUND 78 "

Sodium borbhydride (48 mg, 1.3 mmol) was added to a solution of 77 (60 mg,

0.13 mmol) in methanol under reflux. Additional amount of sodium
borohydride was added until the starting material is completely consumed.
After the reaction was concentrated, the residue was partitioned between
DCM and water. The aqueous solution was extracted with DCM (3x) and the
combined organic layers were washed with a sat. solution of NaHCO; (3x),
H20 (3x), dried over sodium sulfate. After removal of solvent, the crude
material was purified via flash chromatography eluted with ethyl acetate/
hexane to afford 78. '
SYNTHESIS OF COMPOUND 79

Compound 78 was treated with 30% trifluoroacetic acid in DCM (1-2 mL) for

2.5 h followed by removal of solvent. The residue was treated with 2N NHj3 in
methanol followed by removal of solvent. The residue was used for the
synthesis of compound 79 following procedures similar to the fransformation
of 8 to10 (Method 2).

'H NMR (CDsOD) of 79: 5 8.35 (m, 1H); 8.13 (m, 1 H); 8.01 (m, 1H) 7.96 (s,
1H); 7.84 (m, 1H); 7.21 (m, 2H); 7.05 (m, 2H); 5.76 (s, 2H); 3.2-3.3 (m, ); 2.93
(m, 5H); 1.54 (m, 1H); 1.29 (m, 1H); 0.96 (m, 1H).

METHOD 28
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Compound 85 was synt hesized from84 followi ng a procedure simlar to
transformation from29 to 30 (Method 9) and from30 to 33 (Method 10). 1H
NVR (CD3ARP:03@sB18t1 (m 1 H); 8.06-8.22 (m 3H); 7.94 (m PCTH)Sp2/404531 (m 1
H; 7.26 (m 2H); 5.88 (s, 2H); 4.07 (m 2H); 2.98-3.25 (m 2H); 2.87 (s,
3H); 2.23 (m 1 H; 1.54 (m 2H); 1.16 (m 3H). 54 WO 03/053915

PCT/ US02/ 40453 thod 30 of -SiJOJ O0-Si 0O"AO0OHNI I BHO d) GOOI I N

Nt~-- OO~1 O OH N/N 686 CG 87 N NTHESI S OF COUND 86

Conpound 86 éynt hegi zed fAalhkqwi ng a pr iéar:n | ar AN

transformaébo 5f062 tU-638. Q0)o-8Y | S 7 A nEXbure
resin 8 . -- 0. 70mmo and nmet pi perazi ne (§5o I n

toluene (1 m-) itated at 80 ®Hor 68 houfs®4The |iquid vas ned,

and the resin was washed with an & ternati ng cy® e of CH2CI 2 (3x), HE
(3x), and MeOH (3x). The resimowas dried under vacuumfor 10 m netes. The
cartridge was charged wth 75% TFA/ CH2Cl 2 and agitated at room tenperature

for 24 hou v T gi ' Mnd the resulting black resin was
washed wit removed, and the residue was
purified byo é@ﬁL%lﬂWdﬂ@anﬂh@ ioflegas addé?i'\@-cﬁ@@%cma‘ie7 92-7.90

(m 1H, 7.75-7.73 (m 1 8 (m1H, 7.37-7:34 (m 2H),
7.21-7.19 (i eglgnd thegsyl@ncwweﬁﬁtwm for2 hg After rerppval of golvent, dise (m 6H)

2 292 37 (bl fododiadoddi i odollod Seb e el 3, o
,0 0 0 0 95% acetonitrile in water get pure 0.20 g of 80 and 0.05 g of 81.
SYNTHESIS OF COMPOUND 82 ‘
Compound 82 was synthesized from 81 following a procedure similar to
transformation from 29 to 30 (Method 9) and 30 to 33 (Method 10).
'H NMR (CDCls): § 8.10 (m, 1 H); 7.85 (m, 1H); 7.70 (m, 1H); 7.54 (m, 1H);
7.26 (m, 2H); 6.98 (m, 1H); 6.71 (m, 1H); 5.41 (s, 2H); 4.1 (m, 2H); 3.14 (m,
2H); 2.73 (s, 3H); 2.23 (m, 1H); 1.65 (m, 1H); 1.56 (m, 1H); 1.16 (m, 3H).

METHOD 29

29

SYNTHESIS OF COMPOUND 83 AND 84

Compounds 83 and 84 were synthesized from 29 following procedures similar
to transformation of 29 to 80 and 81 (Method 28).

SYNTHESIS OF COMPOUND 85

Compound 85 was synthesized from 84 following a procedure similar to
transformation from 29 to 30 (Method 9) and from 30 to 33 (Method 10).

'H NMR (CD3OD): § 8.41 (m, 1 H); 8.06-8.22 (m, 3H); 7.94 (m, 1H); 7.54 (m,
1H); 7.26 (m, 2H); 5.88 (s, 2H); 4.07 (m, 2H); 2.98-3.25 (m, 2H); 2.87 (s, 3H),
2.23 (m, 1H); 1.54 (m, 2H); 1.16 (m, 3H).
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‘000U 1.~ NHNON NOi 00Q~HOOAOBC FF O FOOOH O.
C-1 INNNN ?ad V47 88 89 90 55 WD 03/053915 PCT/ US02/ 40453
SYNTHESI SVOR3CIVPOUND 88 Conpound 88 was prepared from 49PColUSonsdss a
procedure simlar to the transformation of 2 to 3 (Method 1). SYNTHESI S OF
COMPOUND 89 A m xture of 88 and pyrrolidine in DVE was irradiated in a

m crowave (100 C for 25 mnutes). The m xture was concentrated and
purified by reverse phase HPLC to pefyqdsy the product 89. SYNTHESIS OF
COMPOUND 90 Conpound 90 was. prepared from89 follow ng a pr ocedure simlar
to the transformation from55 to 56 (Method 17). 1H NWR (CD3

8.06-8.03 (m 1 H), 7.95-7.93 1 H) 7.83-7.80 (m 1 H 1\757753(m
1H), 7.40-7.38 (m }H) 7 23784 mo 1H) 709702(m ‘\0563(3
2H), 3.82-3:%8 (modH), 3.63 (s . 22318(m Yy~ 02
1H), 2.31-2.05 (i 5H) 1A58-1. 8 3&6 HR|o HC
DI HZ 1:; @-0 o

o0 o [

OH " ~N
62 86 ¢l 87
SYNTHESIS OF COMPOUND 86

Compound 86 was synthesized following a procedure similar to the
transformation of 62 to 63a (Method 20).

SYNTHESIS OF COMPOUND 87

A mixture of resin 86 (0.070 g, ~ 0.7 mmol/g) and 1-methyl piperazine (0.5

mL) in toluene (1 mL) was agitated at 80 °C for 68 hours. The liquid was
drained, and the resin was washed with an alternating cycle of CH,Cl, (3x),
THF (3x), and MeOH (3x). The resin was dried under vacuum for 10 minutes.
The cartridge was charged with 75% TFA/CH.Cl, and agitated at room
temperature for 24 hours. The liquid was collected, and the resulting black
resin was washed with CH,Cl, (3x). The solvent was removed, and the
residue was purified by reverse phase HPLC to provide 87.

*H NMR (CD30D): § 7.92-7.90 (m, 1H), 7.75-7.73 (m, 1H), 7.63-7.58 (m,1H),
7.37-7.34 (m, 2H), 7.21-7.19 (m, 2H), 6.99-6.97 (m, 2H), 5.48 (s, 2H), 4.09-
3.98 (m, 6H), 3.29-3.27 (m, 4H), 3.22-3.18 (m,1H), 3.04-3.00 (m,1H), 2.86 (s,
3H), 2.28-2.23 (m, 1H), 1.55-1.63 (m, 2H), 1.17-1.13 (m, 3H).

METHOD 31
ot g, Al T
N{Aéz/ ¢ o o °
© o A - F
5®TE T °
o " o dl > ‘/N| N
h N el \3

47 88 89 90
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N NO91 92 93 94 95 C’ N'Et 96 SYNTHESI S OF COVPOUND 93 To. a 250 nmL
round bottom flask containing aniline (1.8 nm., 20 mmol) was added
concent r awed3leE3d91g5 nL) foll owed by chloranil (4.9g 20nmolpCTarsd2/me458uCH.
The m xture was heated to reflux and stirred vigorously at which tine a
sol ution of tE Cé) 8mml) in n-BuOH (2 nL) was added slowy
over a 45 : addition was conplete, the mxture was
refl uxed f @orap@irite882Wasiprepaedafent denfoneningdat rotedumet similar d3buhe. The
m xture was diluted with ethyl acetate, and the organic |ayer was

separ at ed #ansfermation ol & 4e ddiletod 1hqueous phase was basicified with a

saturat ed %(3) Lirgggbﬁéﬁ%am@tract ed with ethyl acetate (3x). The 56

WO 03/ 053915 PETFBS02r 40455 ¢tot rect ed organic layers were dried (Na2SO4),
filtered, @anmie@QRCSTES anéPyrrditine Y DME Wds inagialsd infd Aficrowalk 2840 °C _
chr omat ogr aphgl to give conpound 93. SYNTHESI S OF COVPOUND 94 To a sol ution
of 93 (0. 9% 25 minytes). ) Thexmigaxe wag cancenteated Bpd RUGfiey bydsversadb@se

concentr at | owed by iron powder (0.100 g, 1.8 mol).
The reacti %%Lm%g)%ﬁp&&?ﬁg@%%@tggash with nitrogen (3x) and then cooled to
0 C. Hydr os)YNTHESISSOFRUCOMPOURND 90(2.0 g, 17.7 mmol) was added and the

resulting m xture was stirred at 8 C Tﬁgr 15 m nutes and at, room
t enper at ur &anepound, 80 was prepared: e fafollawing; #iRracedyrg similgt & 4hed Na2cos

sol ution a%"%’%ﬁgn%ﬁgﬁgﬁ%ﬂ”}%E’ga”i c layer was renoved, and the

aqueous | ayer was extra )( 4x) . The conbi ned organic | ayers
were dri edH(NWIRS@D,0D): 5t82088,03(rd, tH)CRAE703 (M, THE 7.837B0k(matHpuri fi ed

Compound 08 Sl B3y enBal 740 65(10a P01 T 9ar 30 dMar Bed %! 02 b 2Rt o ¢ he
L1 ans’ o majan o3 69.57s (HekAYCh 88)e, SNVEERYIs (F AAEGENSGLompound

96 was synthesized from?9 | oW ng procedure simlar ' to
t r ansf or matiHN2.811-205 (o, 5R), (INB8-NER (18)2H).H NVR (CD3OD): 8 8.10 (m | H),
8.03 (m 1H), 7.79 (m 11-1), 7.67 (s, 1H),

Method 32
(0] OH Cl
NH .
SRP AL SRR U e
N ~ v
N N
91 92 93 94 95
96
SYNTHESIS OF COMPOUND 93

To.a 250 mL round bottom flask containing aniline (1.8 mL, 20 mmol) was
added concentrated HCI (5 mL) followed by chloranil (4.9g 20mmol) and n-
BuOH. The mixture was heated to reflux and stirred vigorously at which time
a solution of pentenal (2.4 mL, 24.5 mmol) in n-BuOH (2 mL) was added
slowly over a 45 minute period. After the addition was complete, the mixture
was refluxed for another 20 minutes and then cooled to room temperature.
The mixture was diluted with ethyl acetate, and the organic layer was
separated which was discarded. The aqueous phase was basicified with a

saturated solution of Na,CO; and extracted with ethyl acetate (3x). The
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7.63. (m 1H), 7.12 (m 1 H, 7.05 (m 1 H, 6.98 (m 1 H; 5.63 (s, 2H),
3.57 (s, 3H), 3.0-3.2 (m 2H), 3.0 (m 2H), 2.26. (m 1 H: 1.52 (m 2H):
1.35 (m WH)03/0KMETHOD 33 0 HO .100 HON HO\\~0 i 0~ ®CT1002/@48 O N
"I,- 0B~0O0 OHo OH\ ,NN 29a 97 98 SYNTHESI S OF COMPOUND 97 57 WD

e
03/ 053915 |

e e i T SO L
57(Met hod Bidwn cﬁVMHlﬁﬁhﬁedJBy(ﬂ%ﬁ@iNDnsﬁ)gfmﬁydorgivéﬁomeuﬁdBBhes| zed from 97

fol l owi ng procedur r.to the transformation of 50 to 56 (Method
17) 1H NMRYNG wi N © 9.07 (m 11-1); 8.80 (m 1H); 8.30 (s,

.8 217418 sqifon é‘ % (27, £ mighn(eoh 2 mfy B Mo teiy wds22 (M
1 H) 1. 51laddad esfcentrhtad H80,IB)300MAL o8 dobyOiron powder! (0MOD gh-08 HO i , ,

N 00109 H%I)I\IOTQ':e teddtion Was Hvacdated and" ﬂa&gw}tgohitrcl)gén (3x) and then

cooled to 0 °C. Hydroxylamine-O-sulfonic acid (2.0 g, 17.7 mmol) was added

and the resulting mixture was stirred at 0 °C for 15 minutes and at room
temperature for 5 hours. The mixture was basicified with a saturated Na,CO3
solution and diluted with CH,Cl,. The organic layer was removed, and the
aqueous layer was extracted with CH,Cl, (4x). The combined organic layers
were dried (NaS0,), filtered, and concentrated. The residue was purified by
flash chromatography to give compound 94.

SYNTHESIS OF COMPOUND 95

Compound 95 was synthesized from '94 following a procedure similar to the

transformation of 53 to 54 (Method 16).

SYNTHESIS OF COMPOUND 96

Compound 96 was synthesized from 95 following a procedure similar to the .
transformation of 47 to 57 (Method 18). _

'H NMR (CD3OD): & 8.10 (m, 1H), 8.03 (m, 1H), 7.79 (m, 1H), 7.67 (s, 1H),

7.63 (m, 1H), 7.12 (m, 1H), 7.05 (m, 1H), 6.98 (m, 1H); 5.63 (s, 2H), 3.57 (s,

3H), 3.0-3.2 (m, 2H), 3.0 (m, 2H), 2.26 (m, 1H); 1.52 (m, 2H); 1.35 (m, 3H).

METHOD 33

29a

SYNTHESIS OF COMPOUND 97
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SYNTHESI S OF COMPOUND 99 Conpound 99 was synt hesized from 30 foll ow ng
procedures simlar to the transformation from 30 to 32 (Method 10).
SYNTHESI SVOR3QEWIPOUND 100 Conpound 99 (0.07 g, 0.17 mmol ) pCf)se2/smss ne

met hyl ester (26 ng, 0.17 m hol), and N-nethyl norpholine (51 ng, 0.5
mol ) wer e o) &%ﬁbegﬂvﬁ'a ntheégé&&ro?ﬁ%s' ﬂﬁow&up%br% (s Gimildt ©2ngm! ) .

t he reactlon ure was irred overni e reaction mxture was
diluted wi trhnEfo@hailommnadown(Methm ¢8) and147¢@51€Memadek&) The crude product
was purified 3 I 1B At ogr aphy using a 2:1 Et OAc: Hexanes

nobi | e pha&e cofpound 100. SYNTHESI S OF COMPOUND 101

Conmpound 1 ,ﬁ@é’ %}Bf #m,g% Iy to the
t ransf or rrat@l% on o rﬁ%gghtﬁ?ﬁé ?gﬁthfgﬁn 51 9 i od ?)&Eé&ﬁﬁéél ﬁnﬁggg E
PCT/ US02/ 4ﬁaBSfomHtIWRf§GGO5WI-QMetImBm 8 8.08 (m 1 , 7.98 (m 1 H)

Zm”fﬂ’o MR CopB): & 38 s ok Lo i 16058 a0, i&) 8ds Iy

.51 1 ' /
S, o 0,790 9 A4 A TR Pt s ®

9
SYNTHESI S @H), @WF(QNED) HOR4 Gnnﬁldwﬂ:lgﬂ-@:ﬁgl\éﬂ 2hh2hid (metiHj, riodt GonPdhind 102
foI | ow ng ‘%C@Uéﬁi/la simlar to the transformation from16 to 19 (Mt hod
| :

SYNTHE OUND 104

METHOD 34

% N

Vi
HO S0 L. H N0 //I O
(o} ~o OO HO.
—>
100 . 101

SYNTHESIS OF COMPOUND 99

Compound 99 was synthesized from 30 following procedures similar to the
transformation from 30 to 32 (Method 10).

SYNTHESIS OF COMPOUND 100

Compound 99 (0.07 g, 0.17 mmol), (L)- serine methyl ester (26 mg, 0.17
mnfnol), and N-methyl morpholine (51 mg, 0.5 mmol) were dissolved in DMF.

After addition of EDCI (48 mg, 0.25 mmol), the reaction mixture was stirred
overnight at rt. The reaction mixture was diluted with EtOAc, washed with
water, and concentrated. The crude product was purified via silica gel
chromatography using a 2:1 EtOAc: Hexanes mobile phase to give 58 mg of
compound 100.

SYNTHESIS OF COMPOUND 101

Compound 101 was synthesized from 100 following a procedure similar to the

transformation of 50a to compound 51b (Method 15).
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Compound 104 was synthesized from 103 foll owi ng procedures simlar to the
transformation from6 to 10 (Method 2). "H NVR (CD3CN): S 7.41-7.61 (m
5H), 7.25w0m3/0339, 6.92 (m 3H), 5.17 (s, 2H), 3.67 (s, PEHjUSOB34@83 3. 33
(m 2H), 2.35 (m 1 H, 1.64 (m 1 H); 156(m1H) I\/ETH033659V\D

03/ 053915 R -
00O0-8 ozﬁﬁ'\wﬁggbqg@ﬁ% %gi%@) é)%@fggi “i;D/pg@( %ﬂé‘*‘ﬁémﬁa ro NH HO
N- O HO O i, 28%.5.08:GnCRE), €05(1D, 2H), 5.54 (4,12H), SW\[FHEBH)S4®4 OD\RND 107 To

a sol ution_aof ( vyl ).Acry ( ) and
m ni t r opheryl %&g&ﬁ)ﬁzﬁégﬁd@n‘aﬁk (;?759 %‘r%]ofm iH? ﬂ’]% %éﬁm ) was
added Pd(dg,ﬂf éﬁ 2CHCI 3 (0.978 g, 1. 34 nmml ) and aqueous 3N K2CO3 (16 nlL).
The mixture Wwas'heated to reflux and stirred for 1 hour. The solution was
cooled to roomtenperature and diluted with 1 N NaOH (150 nL) and EtOAc
(150 m.). The aqueous | ayer was rﬁm t he organi c phase was washed
with 1 N NaCH (2x). The organic p ied (Na2C33), filtered, and
concentrated. . Thgr m xture way purlfl ed by fla h chromat ography ,to fur ni sh

conmpound 107 . 880 ). SY IS OF. COVPQJ 108 Conmpound 10@\=was
synt hesi zed m 107 foI I O)mﬂg a Sr ocedure Elzkﬂq ar to rBhe Q;‘
102 103a 103 . 104

SYNTHESIS OF COMPOUND 103
Compound 103 was synthesized from compound 102 following procedures

similar to the transformation from 16 to 19 (Method 5).
SYNTHESIS OF COMPOUND 104
Compound 104 was synthesized from 103 following procedures similar to the

transformation from 6 to 10 (Method 2).
TH NMR (CD:CN): & 7.41-7.61 (m, 5H), 7.25 (m, 1H), 6.92 (m, 3H), 5.17 (s,
2H), 3.67 (s, 3H), 3.08-3.33 (m, 2H), 2.35 (m, 1H), 1.64 (m, 1H); 1.56 (m, 1H).

METHOD 36
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transformation of 4 to 5 (Method 1). SYNTHESIS OF COVPOUND 109 A m xture of
Conmpound 108 (0.450 g, 1.34 nmmol) and 10% Pd/C (0.120 g) in MOCH was
stirred aworocosdtinperat ure under an at nosphere of H2 for pCTEISOkYOMSS. The
m xture was filtered through a pad of silica and concentrated to give the
ani |l ine, which was used for next step without purification, % To a solution
of crude aniline (prepared above) and pyridine (0.230 m., Q084mml) in
CH2Cl 2 (20 m -) was added p- r’reghéxyphenyl gul fonyl chlori 4" (0, 284 g, 1.37

mrol ). Thegmnilkt uriéohias stl rred our \-mwd then v‘«.o 03033915

PCT/ US02/ 40 53 centfat ed. |ed f-Lash chqmat ogr aphy
to provide [o,109(0. 5 ) as f aﬁn HESI S OF D 111 To a
sol ution of" Corrpound *109 (8 0. 3tAmvol ) angd K2CO3 (0 1 0. 98
mmol) in (0 7 m-) was (gj,ded Mel (0 Oi%é m., 0.34 e reaction
was stirred for hour s under ni trogen,

nched WID; O "and® dil ut ed
with Et OAc. The organl c layer was separat ed and t he gQue u§ phase was
extracted with Et OAc (3x). JThe comnbined organi/cs were washed with HO
(2x), dried (Na2SO4), filtered, and concentraged to providegconpound 111

(0.141 ng). SYNTHESI S CF. OUND 112 Conp AP 112 was syt 2si zed from

111 foll ow ng procedur to the dé«an tionoe{ 7 10 ( Met hed
2). 1H NWR (CDCI3): S 7, h?_l—l),<_7’1_14-7. §_H), B( H), 6.57
(m 1H, 3.86 (s, 3H),"8. 738N 1 7). 3. 70 3.1 (s, ok

3.01-2.97 (m 1 H), 1.71-1.59 - 2H), 1.27-1.24 1H) . SYNT SIS OF
COVPOUND 110 Conpound 110 was t hesi zed from 10 ol | ovm ng pr dures
simlar to the. transformation ¢ 7 to 10 (Method 2). '"H NWR (CD@I 3) of
110: S 7.67 (m 2H), 7.099% 97 (m 3H), 6.8814m 2H) 6.72 14¢M 7 H, 3.81

(15653|1_|) 3.62 Ig £ m 110 3.02 (m 1H, 2.41-2.37 (m 1 H,
. %L%&M@iﬂ%i H. METHOD 37 O N02 O
To a solution of methyl 2-(bromomethyl)acrylate 105 (2.0 mL, 16.6 mmol) and
m-nitrophenylboronic acid 106 (3.0 g, 17.9 mmol) in toluene (150 mL) was
added Pd(dppf)Cl,¢CHCI; (0.978 g, 1.34 mmol) and aqueous 3N K2COs3 (16
mL). The mixture was heated to reflux and stirred for 1 hour. The solution
was cooled to room temperature and diluted with 1N NaOH (1 50 mL) and
EtOAc (1 50 mL). The aqueous layer was removed, and the organic phase
was washed with 1N NaOH (2x). The organic phase was dried (Na>COj3),
filtered, and concentrated. The mixture was purified by flash chromatography
to furnish compound 107 (0.880 g).
SYNTHESIS OF COMPOUND 108
Compound 108 was synthesized from 107 following a procedure similar to the
transformation of 4 to 5 (Method 1).
SYNTHESIS OF COMPOUND 109
A mixture of Compound 108 (0.450 g, 1.34 mmol) and 10% Pd/C (0.120 g) in
MeOH was stirred at room temperature under an atmosphere of H; for 1.5

hours. The mixture was filtered through a pad of silica and concentrated to
give the aniline, which was used for next step without purification.

To a solution of crude aniline (prepared above) and pyridine (0.230 mL,
2.84mmol) in CHZACIZ (20 mL) was added p-methoxyphenyl sulfonylchloride
(0.284 g, 1.37 mmol). The mixture was stirred for 2 hours and then
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EEOABEOS=0 O=SSO0\ O= 0 NH XACEt O~-aN NH NH HO HO 113 114 115
SYNTHESI S OF COMPOUND 113 Conpound 113 was synt hesized from 114 foll ow ng
procedur 8809341053983 to the transformation of 107 to 110 ( Werhisd2/8853 61 WO
03/ 053915 PCT/ US02/ 40453 'H NWR (CD30D): 8 7.65-7.63 (m 2H), 7.10-7.08

(m 2H), 6 c8hcéntfited. Whé'd)l,was‘;p@rﬁeﬁ @ﬁﬂésfﬁ cl%b')nat r8phy fo piide 3. 16-3.12 ('m
1 H) - 2. 24 3-1.50 (m 2H), 1.08-1.05

, 3.02-2.98 (m 1
(m 3H). SVNHHESD$1@9((£%1‘<P91RDM€!!E Corrpound 115 was synthesized from 114
foIIovving 2 transformati on of 107 to 112 (Met hod
36). 'H N 2H), 7.20-7.18 (m 2H), 7.02-6.96 (m

49, 1. 0076 éolﬁmm Bﬂ)lom'poﬂifd(‘ISQ (eng? 331 ) b K400, 03553,3: 10 (m 1
,. 3.12 é n} 57-1.54 (m (m 3H).
VETHOD 36 B8 miS EdME (3,708 L) wes addeddies (D02 1anir 0 3 mmdly Gier: Ho W F

25 110 LT e OB vl G hORs el okl 100dy (100
stirred ovdiutedwith BiQAc. Evepnyaatic tayeof/vasssebafmed atddetheeaqmasphase
e OBt 00 AP O Ry Th3° PSS mE Y Tgarils Yot whendPwih comPound
H20 (2x), dried (Na,S0.), filtered, and concentrated to provide compound 111
(0.141 mg).
SYNTHESIS OF COMPOUND 112
Compound 112 was synthesized from 111 following procedures similar to the
transformation of 7 to 10 (Method 2).
'H NMR (CDCls): & 7.50 (m, 2H), 7.14-7.17 (m, 3H), 6.92 (m, 2H), 6.57 (m,
1H), 3.86 (s, 3H), 3.73 (m, 1H), 3.70 (s, 3H), 3.10 (s, 3H), 3.01-2.97 (m, 1H),
1.71-1.59 (m, 2H), 1.27-1.24 (m, 1H). '
SYNTHESIS OF COMPOUND 110 ,
| Compound 110 was synthesized from 109 following procedures similar to the
transformatlon of 7 to 10 (Method 2).
'HNMR (CDCl3) of 110: 5 7.67 (m, 2H), 7.09-6.97 (m, 3H), 6.88 (m 2H), 6.72
(m, 1H), 3.81 (s, 3H), 3.62 (s, 3H), 3.34 (m, 1H), 3.02 (m, 1H), 2.41-2.37 (m,
1H), 1.65-1.62 (m, 1H), 1.55-1.52 (m, 1H).

METHOD 37
/ /

O 0
Q
a=o g=o
o f\_Q

NH
HO

113 115
SYNTHESIS OF COMPOUND 113
Compound 113 was synthesized from 114 following procedures similar to the
transformation of 107 to 110 (Method 36).
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Conpound 117 was synt hesized from 116 foll ow ng procedures simlar to. the
transformation of 29 to 30 (Method 9) and then. 30 to 33 (Method 10). 1H
NVR ( CD3G®P:03/08398519 (m 1 H), 8.05 (m 1H), 7.87 (m 1H) PCT/URS2/4®53 1H) ;
7.70 (m 1 H; 7.15 (m 1 H,; 7.06 (m 1 H; 7.00(m 1 H); 570 (s, 2H),

4.06 (m 2H ;
2H), 1.14 (mNNﬂaQ @?\%Tg (39 62 %310%9{ 3%%39%%%%@25%@3%@14@30 0 HN

$ A B ch> 04.08-3.98 (O, 2EH ), 382 (518H),28 165811 BT HESI 3D 2R Q8ctomAD8.2t9 AND 120
o a solutio nmL of anhyd. THF at -78 C
was added 215‘!3?%}%31 gq\ﬁ%\gg(m ﬁz'%‘if—l dH;‘rﬁl?)st(h?e 3ﬁ"e)act ion m it ure was stirred

at -78 C foyNtHESIACOEOMPROUND 415enzyl oxybenzyl brom de (0.94 g, 3.39
nmol ) in 2° AL of anhyd. THF was added via addition funnel . The reaction

mi xt ur e wa£orap¢uncbm1 %was&vnméizeﬂdrqmﬂﬂﬂtf@"%fnmp@wmrgmsimilanéo theact i on

was quench and extract with 20 nL of
di et hyl ﬁ%ns%gtlgg%gﬁ?éé ﬂoy% vvashed with 5 nL of brine, dried
(MS™) , fﬂl—ltremd,cwg@b gqnwm CQHPW@O‘-WGB (MiraH)i Z02-6.061n, BHYsh silica

gel chromato rap gave of co d 119 d 109 f
(i(i)gp]?uln:j 1 @K(DHE’:M)S3 &1@%’51’2&0 (mrrpn%ltjlgr&aﬂ&éﬂa%%n H?)n@h"é’gﬁszeo?f?om
ol | ow S h t f 18 to 19
(Net hod 5) %aﬁéﬁ‘gg@ 1?'?;21 28 % S PR 8 0 74 (5. 1 hy, 8.79
(H)S’ % gl)l,(s 0|7(Irp|) 1 I—?) 7.95 (m 1 H), 7.59-7.74 (m 1 H), 7.53-7.58 (m 1
, . S, , 7.05 2 6.9 5.53 2 3.63 | ,
3.46 (s, 3H), 3.05 (m 1(rrn|), ;DathESﬁ&Mg?(s (1$H) H)l 34 (s, (g] K

1.03 (s, 3H). I\/ETHCD 40 HO 0 HO gih
\=o 0
AL A
OH
29 116

SYNTHESIS OF COMPOUND 116
To a TFA solution of 219 mg (1.09 mmol) compound 29 was added 2 eq of

‘Selectfluor and the solution was stirred overnight. After evaporation of
solvent, the reéidue was chromatographed on é C-18 reverse phase column
to give 24 mg of compound 116.

SYNTHESIS OF COMPOUND 117

Compound 117 was synthesized from 116 following procedures similar to the
transformation of 29 to 30 (Method 9) and then 30 to 33 (Method 10).

'H NMR (CD3OD): 6 8.19 (m, 1H), 8.05 (m, 1H), 7.87 (m, 1H), 7.75 (s, 1H);
7.?0 (m, 1H); 7.15 (m, 1H); 7.06 (m, 1H); 7.00 (m, 1H); 5.70 (s, 2H), 4.06 (m,
2H), 3.02-3.21 (m, 2H), 2.79 (s, 3H), 2.26 (m, 1H), 1.53 (m, 2H), 1.14 (m, 3H)

METHOD 39
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N CF3 N CF3 122 123 SYNTHESI S OF COVPOUNDS 122 AND 123 63 WD 03/ 053915
PCT/ US02/ 40453 Conpound 122 was prepared fromisatin according to the

pr ocedur ewdaswmsidbed by H W Tsao, US Patent 4,267, 33; MpcCcIajsoie8i3 The
acid was reduced to the al cohol using cyanuric fluoride and sodium

bor ohydride according to the p ure l\n G Kokotos and C. Noula J. Og.
Chem 1996, 61, 6994-6996. MET / nd 124 was
prepared accordi ng to t he. Pat ent 2002

41 AN/ 191 a0 124

TO i noAJ/r \\&F@veras et .
US 632747. MNET o0 CS 25 Conpoun 125 was preRar ed according to
a procedure simlAr to tge o] cri bed by Otﬁ@El N J. Org. Chem
1967, 32, 1274y 42

) Bg HO A OB OH 126 127
128 129 SYNTHE S CC]VPCIJND 128 Conpound was synt hesi®ed from 127
following a protedunre simlar to Pne trangmatlon of 19a t® 23. 64

118 121
SYNTHESIS OF COMPOUNDS 119 AND 120
To a solution of 118 (0.63 g, 3.30. rhmol) in 8 mL of anhyd. THF at -78 °C was
added 1.8 mL of 2 M LDA in THF, and the reaction mixture was stirred at —78
°C for 1 h. A solution of 4-benzyloxybenzylbromide (0.94 g, 3.39 mmol) in 2

mL of anhyd. THF was added via addition funnel. The reaction mixture was
stirred and allowed to warm to 23 °C overnight. The reaction was quenched
with 5 mL of saturated NH4Cl and extract with 20 mL of diethyi ether. The
organic solution was washed with 5 mL of brine, dried (MgS0,), filtered, and
concentrated in vacuo. Purification by flash silica gel chromatography gave
0.11 g (9%) of compound 119 and 0.40 g (31%) of compound 120.
SYNTHESIS OF COMPOUND 121

Compound 121 was synthesized from 119 following procedures similar to the
transformations of 18 to 19 (Method 5) and 30 to 33 (Method 10).

'H NMR (DMSO): & 10.74 (s, 1H), 8.79 (s, 1H), 8.07(m, 1H), 7.95 (m, 1H),
7.59-7.74 (m, 1H), 7.53-7.58 (m, 1H), 7.51 (s, 1H), 7.05 (m, 2H),

6.96 (m, 2H), 5.53 (s, 2H), 3.63 (m, 1H), 3.46 (s, 3H), 3.05 (m, 1H), 2.63
(s,3\H), 1.97 (s, 1H), 1.34 (s, 3 H), 1.03 (s, 3H).

METHOD 40
HO._ O HO
7 _ 7
< > g
N CF; N~ “CF;
122 123

SYNTHESIS OF COMPOUNDS 122 AND 123
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WO 03/ 053915 PCT/ US02/ 40453 SYNTHESI S OF COMPOUND 129 A sol ution of
conpound. 128 (4.0g, 11.73 mol) in anhyd CH2CI2 (60 mM-) was cooled to O
Cwith a woe3mwstves bath before PBr3 (1.1 niL, 11.73 nmol, PaTAS040480Nyd
CH2Cl 2) was added. The solution was stirred at O C for 4 hours and at it
for 12 houc&dwu%elzztw&@@ré}ﬁ»@@ﬂohwsanﬁae%r%wha ScefurdlaHCO3 (250

m-) with stirring. agq layer was extracted with 2Cl 2 (4x). The

conmbi ned desgribied b)a|y|eWs Fﬁ@DeUﬁd%ﬁedt 4i261,33; May '(2,0@&1L)Thaj$¢l@@\la$ver anhyd

Na2SO>4, and, co The residu dried m for 4 hours
Yo give cOHiNGaNdS TubflOhg! JRie byatieiugae Saead UHasRreR coc 1 rove
HON | ( Oboordifg@ohé prdcedufin BLRBKESEMI ©. NoGaQl THO. Chdm 4996, N i | N.”
i | N 131 132 133 SYNTHESI S OF COVPOUND 131 AND 132 To a 100 mi round
bottom f| a8k §2B4-899%&d dii sopropyl anmine (1.0 mL, 7.16 nmol) and anhyd THE
(10 nmL). The solution was cooled to -40 C before n- BuLi (1.45 M 4.5 ni,
6.52 mmol) was added dropwi se via a syringe. The solution was gradually
warmed up to - 20 Cin 20 mnutes METIGD 4t was coaled to -78 C. The above

sol ution was added to a sol ution of CIS dimethyl. 1,2-cycl obutane diester
130 (1.02 g, 5.92 mmol) in anhyd THE 10 ni- ) at-78 C via a cannula. The
solution was stirred at - 78 C fPr 2T R foll owed by addition of

conmpound 129 (1.9qg, 4.74 nmol) i%_a E~gp L) . The solution was
stirred at -78 Cfor 4 h, and al | owed—¢ gradually warnmed up to room

t enper at ure overni ght bef ore sat aqg NH4Cl (50 ml-) was added. The ag | ayer
was extracted with Et OAc(3x) and the 124nbi ned organic |ayers were dried

oot T OchRSOh ASBRATASrT GE BRI RR B

al US Patent 2002 US 632747.

METHOD 42

\\ ’/

@CL

Compound 125 was prepared according to a procedure similar to the one
described by F. J. Lotspeich J. Org. Chem. 1967, 32, 1274-1277.

METHOD 42
HO Br

126 127

SYNTHESIS OF COMPOUND 128
Compound 128 was synthesized from 127 following a procedure similar to the

transformation of 19a to 23.
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SYNTHESI S OF COVMPOUND 133 Conpound 133 was synt hesized from 132 follow ng a
procedure simlar to the transformation of 50a to 51 b(Method 15). 1H NMR
(CD30OD, 3WOoéez39158 8.16 (m 2H), 8.08 (m 3H), 7.81 (m 2PCcHUSIZ4@S3 (m 1
H, 7.58-7.50 (m 3H), 7.06 (m 2H), 7.01 (m 2H), 5.66 (s, 2H), 3.63 (s,
3H), 3.18 QyNTHERIS OFIGOMPOUND 426-05 (m 1 H), 2.37 (m 2H), 2.13 (m 1
H), 1.94 (m T H. VETHODZZ HOOH OH'OC NI C NCI NNNN 0-~O

|,' O 134 A®lutks ofrommonc-i2s §.05, TOR@ound!) iBanituhPblatlh (608 3nkasas

ify”ts?ef'ozﬁds Qe b Boivith e PR R 138L D hpd ok JoB L s O
g/10.1 mmbhh VR EHICEY Wasastided. 2theéol@fior hYSfifredt 0 °@romq+dua§ah§a§ rrL) was

added. The reactlon m Xture was stirred under N2 at 110 C over the weekend
t hen conceftfpafdhoues before ttw@syqsrre@uy@amm salurated ag NaHSQu(250i ed to.

ive co o 6, 3 esi zed
19 rom 13gp fo o@'m%n%t'r@%nggg Iger%@%tééﬁmﬁﬁgﬁé m}\ga%orﬁ%'f]a€3 to
54(Met hod dfganidialyess weteelvashad &ith deife ({100 el edriedovartarts dia iy, pr esent

i nvention and associated LCMS and/ or HNVR data. 66 WO 03/053915

PCT/ US02/ 48n€ soneantated.) Theiresidue mas dgedwndaryagimmyer Adwurs ta giye (cbs) O
O—|O 1H NNRC&&WMQ@“?%‘??W? (m A 4.56 342 5H); 7.3 (m 1 H); 6.95 (m

2.6 (m IH;

METHOD 43

Me0,C* i "’ror HO"

Meozc CO,Me
‘h

SYNTHESIS OF COMPOUND 131 AND 132

To a 100 mL round bottom flask was added diisopropyl amine (1.0 mL, 7.16
mmol) and anhyd THF (10 mL). The solution was cooled to —40 °C before n-
BuLi (1.45 M, 4.5 mL, 6.52 mmol) was added dropwise via a syringe. The

solution was gradually warmed up to — 20 °C in 20 minutes before it was
codled to —78 °C. The above solution was added to a solution of cis-dimethyl
1,2-cyclobutane diester 130 (1.02 g, 5.92 mmol) in anhyd THF (10 mL) at -78
°C via a cannula. The solution was stirred at — 78 °C for an hour followed by
addition of compound 129 (1.9g, 4.74 mmol) in anhyd THF (5 mL). The
solution was stirred at —78 °C for 4 h, and allowed to gradually warmed up to
room temperature overnight before sat aq NH4Cl (50 mL) was added. The aq
layer was extracted with EtOAc(3x) and the combined organic layers were
dried over anhyd Na,SO4, and concentrated. The residue was
chromatographed to give compounds 131 and 132 (110mg).
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2.05 (m 1H); 1.85 (m1 H. 1H NVR (CD3CN): d 7.35 (m1 H; H-N O 6.95 (m
3H); 3.9 (s, 3H); 3.71 (s, B2.91 266 3H); 2.6 (m1 H); 2.05 (m1 H; 1.85
2 o li (Wpb3h39i50 C o~ 307 2A 01i 0o HO yA OD @cC3aB024Bs3. N O
~LN2 1H NVR (CD3CN): d 7.6-7.35 (m o 5H); 7.4 (m1 H);H)7.05. Em 3H)H;
.4Eo r s, 2H; 52 (m 3 2H); 2.6 (m 1 X
9 (m 4§Yﬁ?ﬁE@s®Ftwp@%1@ CN): d 7.4 (m1H); aH 1L F HN I NH
2.05 251 Gompoy 1331)N3963mt|(€tﬁ12&;1 from)1325ollewingra prBEdurasimilat téthe3. 9 (s,

6
1
\
3;26( 75.4m1 H). - w2 4A': G 1 383 2BC
3AB 67 V\D%M F‘%FP%%%’/@&M@@" 19)

"H-NMR (CD;0D, 300 MHz): & 8.16 (m, 2H), 8.08 (m, 3H), 7.81 (m, 1H), 7.65

(m, 1H), 7.58-7.50 (m, 3H), 7.06 (m, 2H), 7.01 (m, 2H), 5.66 (s, 2H), 3.63 (s,

3H), 3.18 (m, 1H), 3.11 (m, 1H), 3.05 (m, 1H), 2.37 (m, 2H), 2.13 (m, 1H),

1.94 (m, 1H).
METHOD 44
5 81 81 81»,
g A Q!
134 135 136 137

SYNTHESIS OF COMPOUND 135

Compound 135 was synthesized from 134 following a procedure similar to the
transformation of 51 to 53(Method 16).

SYNTHESIS OF COMPOUND 136

Compound 135 (1.45 g/10.1 mmol) was dissolved in 20 mL of toluene and

morpholine (8.6 mL) was added. The reaction mixture was stirred under N, at
110 C over the weekend then concentrated to give 8.2 g of a yellow oil which
was purified to give compound 136. '
SYNTHESIS OF COMPOUND 137

Compound 137 was synthesized from 136 following a procedure
similar to the transformation of 53 to 54(Method 16).

Table 1 below provides preferred compounds of the present invention
and associated LCMS and/or HNMR data.
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"TABLE 1" 0 o - o/ \ H- 5.56 397 4A 0 H3'73 0 H-Cx HN O 4.31 384
4A; 3A 0o 1 ~ 1HNWR (CDCI3): d 7.3-7.5(m 5H); 7.20 (m 2H); 6.9 (m
2H); 5. 0.w033/08892%) ; 4.1(m 2H); 3.15(m 0.3H); 2.5, 412cfmysof4@sH); 2.05
(ml1H; 1.7-2.9 (m 4A 1.2 H); 1.3 (br. s, 3 H 1.2 (m 3H); 1.1 (br. s,
6 H O0YO HOO K 4.66 341 4A'; 2By B P4 L 411 5AB 0 68 WO 03/053915
PCT/ US02/ 40453 "TABLE 1" O HNO HO r,, ~r M4.26 395 6

: Rt M+1
Structures (min) (Obs) 1H NMR Method

oH
N 1H NMR (CD3CN): d 7.6 -7.4 (m,
A o 5H); 7.3 (m, 1H); 6.95 (m, 3H); 5.2
(m, 2H); 3.7 (s, 3H); 2.6 (m, 1H);
2.05 (m, 1H); 1.85 (m, 1H).
\

4.56 342

1H NMR (CD3CN): d 7.35 (m,1H);
6.95 (m, 3H); 3.9 (s, 3H); 3.71 (s,
3H); 2.6 (m, 1H); 2.05 (m, 1H); 1.85
(m, 1H).

B N ' 291 266

o]

7
{
Q
_\/ \\_0/
c ) o 307 2A
0
Lo :
AN -
O\

HO,

392 | ' 2AB

%

Q

H A,
HN
m

Q

AL
Y
1H NMR (CD3CN): d 7.6-7.35 (m,
5H); 7.4 (m, 1H); 7.05 (m, 3H); 6.4 '
346 327 (brs,1H); 5.85 (brs, 1H); 5.2 (m, 3
2H); 2.6 (m, 1H); 1.9 (m, 1H); 1.75
{m, 1H).
1H NMR (CD3CN): d 7.4 (m, 1H);
v > 7.02 (m, 3H); 6.1 (br s, 1H); 5.75 (br 2ABC;
s, 1H); 3.9 (s, 3H); 2.6 (m, 1H), 1.9 3
(m, 1H); 1.75 (m,1H).

-

~

oH

F HN 2.05 251

Q
Lo
(5;)
Qe v
O
0
(o}
5
NH2
NHz

o]
M, | 4
L .
H?l N 4A";
G 5 o 383 2BC;
I - 3AB
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i O I~ 0 HNO HO N-r NI 3.86 355 6 HO NH OO0 6a 2.45 496 7A;, 6 O NH O
P a

1.95 497 7A; 6 i, NO ONO- HO NO QI 3.64 492 7A, 6 Oi \N 69
WO 03/ 0539 093@3p43JS02/ 40453 "TABLE 1" o 0 -~4 HOO R 3red/Ban40488 6 0 C
N OO

“TABLE 1"
H 556 397 4A"
HC_ CH,
HacX(.) %—C}l .
2 A
| KA%;} 431 384 4A"; 3A
[o]
X9
? \3—0\_ 1H NMR (CDCI3): d 7.3-7.5(m, 5H);
H 7.20 (m, 2H); 6.9 (m, 2H); 5.0.(s,
0 2H); 4.1(m, 2H); 3.15(m, 0.3H); 2.5 .
J | M2 1 0.5H); 2.05 (m, 1H): 1.71.9(m, A
1.2 H); 1.3 (br. s, 3 H) 1.2 (m, 3H);
1.1 (br.s, 6 H)
K 466 341 4A"; 2B
L 411 5AB
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S2.25 448 7TA, 6 ONO OOCHHTyYy. _ 3.88 462 7/A;, 6 NNHONH OU-LN
3.68 448 7TA; 6 O\ / o NONOHvVv,. 2 420 7A; 6 N O o0 OH 3.84 462 7A, 6
O /N N X1W0-63053412. 6 510 7A° 6 NH N HO 70 WO 03/053915 PETTUSOZ240483153

"TABLE 1" HO NH OY 0 1.95 497 7A;, 6 ... V- ONNOOH Z ~. _ 3.84 462

A6 "TABLE 1"

>
HO\” lI,JO

O
ped

M © 4.26 395 6
(S .
o}

/

OHN

Hosu JIJ

N © 3.86 355 6

o}

HO
\

0 245 496 7A; 6
P 195 497 , 7A; 6
\ AN
0
o)
i }—N\ o—
HO”
0
Q 3.64 492 7A; 6
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\'/ V' N\ O OOHi AA~ _ 3.95474 7A;, 6 ONO\ /NHO NH OAB 4.11 510
7A;, 6 Olao\ NHO N OAC~,,. \ /IN4.32524 7A;, 6 ~NN \ / OOa-i AD
2.5 488 ™P0B/05H1O O/ N ONOH (NHHAE "~ ~ \ [ 2. .35 48PCTAIS054048 /N \ /
OOai AF G-, 4.08 482 7TA; 6 O/N\ / O 71 WO 03/053915 PCT/ US02/ 40453

" TABLE 1" 0 OH AG 2.55 510 7A; 6 0 &agpe3= ' |H NWMR (CD3CN D20, 2:1): d

7.29 -
O
3

HATH o7

R , 3.98 520 7A; 6

N .
s >’ po 225 448 7A; 6
o d\ P | A
o) oH |
y
T °>~- ' 3.88 462 T7A: 6
N) d Ly

NH
O
u R _ 3.68 448 7A; 6
y @
[s] (0]
Q OoH
_H N
\ o 2 420 " 7A; 6
o W
(o]
: Q OH
| %s}f 8
W 3.84 462 7A; 6
0 W
(0]
X 26 510 7A; 6
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0 7.44. (m 6H),

(s, 2H), 4.22-4.13 6 (m 2H), 3.12-2.93 (m 2H),
H), 1. 49- Iwéas/oésmd H), 1. 40.
O\'/ ON HO ONN- WI,
432 6 0 1~ 72 WD 03/053915 PCT/ USO2448454
|~ HH o HO

3.61 432 6 0

AB

AC

A

(w/

A

m

AF

7.14-7.07 (m 4H),

6.84. AH 4.41 431 6.81 (m 4H), 5.03

- 1.95

3.84

3.95

411

432

2.5

235

4.08

71

497

462

474

510

524

488

489

482

1.38 (m1 H. HONH O A
HAJ 3.66 4246 0\ no

"TABLE 1"

2.07 2.03 (m1

- PCAWAH24FA, 6 ~~
N OHNO,q AK3.61
/N OHN O HO 1 AL

7A; 6

7A; 6

7A; 6

7A; 6

7A; 6

7A; 6

7A; 6

7A; 6



OAM4.61 445 6 0 HO ~ JI,, O-NH AN 4.41 461 6 I
4.01 369 6 OF FNO AP Ho_4.46 449 6 FI \ [ | 7

PCT/ US02/w04585391TABLE 1" Q O HN O HO A, ,~ AQ 4.56 423 6PCI1‘/II90271N)4S3 AR 4. 56
445 6 HONH O HN O AS 4.41 447 6 HONHO OO HO N+I,.

“TABLE 1"

0, Im
-I|n u
AG - Do 255 510 7A; 6
S+

K
Hof“\"\vv?; \—Q 1H NMR (CD3CN/D20, 2:1): d 7.29 -
i 7.44 (m, 6H), 7.14-7.07 (m, 4H), 6.84

Oll 0ON HO FI AO
3

0
0 WO 03/ 053915
5

6.81 (m, 4H), 5.03 (s, 2H), 4.22-4.13

AH | 441 431 2H), 3.12-2.93 (m, 2H), 2.07- 6
0 2.03 (m, 1H), 1.49-1.46 (m, 1H), 1.40.
é ~ 1.38 (m, 1H).
o
NH
O
Al Xﬁ» 3.91 462 : 7A; 6
& 4 WA
HO_ ’/! f\ N"
AJ 366 424 . 6

AK 3.61 432 6
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AT 4.56 445 6 O 74 WD 03/ 053915 PCT/ US02/ 40453 ' TABLE 1" O--N HORN AU
3.78 518 7A, 6 OO OO NHH~H HORN AV 4.18 568 7A; 6 0 ~ 1 N C NJ AW
11 3.68 wod3/M915 HO-NH -N O CH AX Q,, 3.48 446 7A; 6 PRTAN0DosL 1 3.21
489 7A; 6 HORN i N 75 WO 03/ 053915 PCT/ US02/ 40453 ' TABLE 1" 0 HO(1. O
VWWVW AZ 341 5AB; 2B /I “TABLE 1"

N\
HN,_o
L
AL © 3.61 432 (3]
(S

AM <) 461 445 6

AN é ' 441 461 6
ié

AO 401 369 6

o} W )
AP HO‘N)\“' Q 4.46 449 6
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0 O~0®" NHBA HO N‘o 492 34 HO AN\ 1 O O,,-,,_,NHBBO 1 554 34
HONHO/ /I NOO HOOBC4.01 406 7T/AB 0 O Ho tlr, AO OBD 1 3.76
421 7 0 WO068/08¥1903/ 053915 PCT/ US02/ 40453 "TABLE 1" o O PHEEHUS®/M4M5D

"TABLE 1"
oMN___o
HO\ 4,
N
AQ © 456 423 6
(S
HN o
o] |
AR 1 | 4.56 445 6
HO™
ES
\
io
WN_o
o 1N [
AS Y | 441 447 | 6
HO’NH
ES
O*Q )
o, M,
.
AT 456 445 6

atvs
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BE 3.76 421 7 0 ~ N OOHODb~., 1HNWR (CD3CN): d 7.15 (m 2H), 6.84.
(m 2H), 4.64-4.62 (m 2H), 3.58 BF 3.96 318 (s, 3H), 3.15-2.94 (m 2H),
2.22-2.18¥003/0889(n 1 H), 1.83-1.81 (m 3H), 1.52 1.46 (m PREUS2/@453 HO 1

H.. NVR (CDCI3): d 7.42 - 7.31 (m - 5H), 7.12 (m 2H), 6.86 (m 2H), BG
| 4.71 356 5.01 (s, 2H), 3.63 (s, 3Hpg B420-3.09 7 (m 2H), 2.17 (m1 H),
1.64-1.58 (m 2H 00 HO)t" .,1 OBH 3.96 406 7AB O | N HO-N o Bl |
5.05 449 8AB 0 COL. \N 77 WO 03/053915 PCT/ US02/ 40453 "TABLE 1"

L P

O <

AN " ‘
HO”
AU © ' 3.78 518 7A: 6

AD
HO™
AV © 418 568 7A: 6
(o}

o) W
AW o0 X \@\ 3.68 460 7A; 6
" 0

N
AX %N 3.48 446 7A; 6

AY OJK\CL 321 489 7A: 6
Oace
o]
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HR NH O BJ ~Lo \ 2.65 449 8AB 0O v ON O OH BK o~. 2.8 463 8AB o0 off 1H
NVR (CD3CD): d 8.42-8.40 (m Oq 1 H), 8.19-8.09 (m 3H), 7.96-7.92 (m1
Hy, 7.14-wo@5/0fams4H), 5.82 (s, BL -N /N 2.15 434 2H), 3. @CT(Gsp2/2H53 3. 01
(s, 3H), 2.99 8AC \ / o (s, 3H), 2.82 (s, 3H),1.91-1.88 (m 1 H),
1.54-1.51 (m 1 H),1.37-1.34 (m | .1;1)\8 »HOO 1 OAB; o BM 3.58 469 7C;
8A, 2D NO \~OH BN Ho 0 O 3.36 407 °8A' 2D HO O BO 488 15A; 0 10BD
NC)1F F F 78 WD 03/ 053915 PCT/ US02/ 40453 ' TABLE 1" 0 HON O

AZ 341 5AB;
2B

BA 492 34

BB 554 34

\ﬂ\\\ ‘v, .
o}
BC 4.01 406 7AB

BD 3.76 421 7
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BP 531 15A;

5H); 7.72-
2.96-3.20
H. Ni 0
7.56-7. 62
7.08 (m 2
4H) ;

1.16-1.40(m 3H); 76- 096 (m 2H). \\--0 1H NVR (CD30D): 0 8.54-8.51 (m.
Hop 2H), 8.44-8. ,402 8.24-8.20. 0 (m1 H), 8.13-8.11 (m 2H), 8.05-
801(m1H) 783 m3H) 7.28. BS 0 4.88 497 7.25 (m 2H),
7.13-7.10. (m 2H), 0ABC (s, J{# 44 08-4.02 (m 2H), 3.24-3.20_(m1
,304§OO(m1H) 728 N 2.24 TH 1%, 1.56-1.54 (m 2, 1.16. .12
(m 3H). 79
ti
N
o /
y v} °
HOT VT 1H NMR (CD3CN): d 7.15 (m, 2H),
© 6.84.(m, 2H), 4.64-4.62 (m, 2H), 3.58
BF 3.96 318 (s, 3H), 3.15-2.94 (m, 2H), 222218 7
o (m, 1H), 1.83-1.81 (m, 3H), 1.52-
1.46 (m, 2H).
I
0
I \‘v)‘o\ _ |
HOT YV 1H NMR (CDCI3): d 7.42 - 7.31 (m,
© 5H), 7.12 (m, 2H), 6.86 (m, 2H),
BG 471 356 5.01 (s, 2H), 3.63 (s, 3H), 3.20-3.09 7
5 (m, 2H), 2.17 (m, 1H), 1.64-1.58 (m,
4
QA /
A
HO_ wF,
b
(o]
BH 3.96 406 7AB
(o)
g
N
(o]
y d”
HO™
(o}
BI 505 449 8AB
o]

7.82(m 2H);
BQ o 551 wWH)03/058159( s,

(m 4H),

INH 1H NMR ( CD30D):

HO (m1 H;

H);

2H) ;
1.82-1.96 (m1 H;
S 8.
7.42-7.56. (m
10ABD 0 5.55 (s,
2.24-2.42(m 2H),O 2,04-2.16(m 1 H);

2H) ;

4H) ;

7.04-7.18(m 2H);
3.82-4.02(m 2H);.
1.50-1.62(m1 Hy;.

"Qé%Elg

10BD F\ NF F 00 ~N~O | H NMR (CD3OD):
7.42-7.68(m .

88.02-8.18(m Ho
6. 96- 7. 04(m

1 OABD 3. 24TAISAD{0¥53 2H) ;

\ 1.28-1.40(m |

(m 5H); 7.72-7.80 (m 1 H);
7.14 BR 565 7.26 (m 2H); 6.98 -
3.08-3.26 (m 2H); 2.76 - 2.92 (m
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1.40-1.56 (m 2H);

N



03/ 053915 PCT/US02/ 40453 "TABLE 1" OH "Lo/ HN o BT 0 5.22 420 | QABC
HN O BU 5.15 420 10ABC 0 0 1 H NVR(400 Mz, CD3CD): d 8.14- HO 8.02
2H): WORB0T9TH (m1 H); 0 7.62-7.58 (m 2H): 7.22-7.2@CErsoBw4ds 71 449
7.00-6.98 (m 2H); 5.57 (s, |QABC 2H) 408-4.03 (m 2H), 3.22-3.18 0
1, 3.03-2.96 (m 3H); 2. 27- 2%@ 1.55-1.53 (m 2H);

.34 (m 3H), 1.16 (m 3H. & O HHVrte HO-N-' O BW3.11 406 8AC
HOHO ~ , 1 HNWR (CD3CN): d 8.38 (m1 H, 0 8.28 (m 1H),

8.02 (m 2H), 7.90. BX | 3.61 421 7.86 (m 1H), 7.23 (d, 2H), 7.04 (d,
M. 5.72 (s, k). 3.59 (s, 3H), 3.16 2.99 (m 2H). 2.96 (s, 3H).

-2.21 (m\/) 1541(m 2H)_ &N 80 -

o o
— N .
BK Yo 28 463 8AB
o S\

0 oH A 1H NMR (CD30D): d8.42-8.40 (m,

N 1H), 8.19-8.09 (m, 3H), 7.96-7.92
°>\... . (m, 1H), 7.14-7.05 (m, 4H), 5.82 (s,
BL — S\ 215 434 2H),3.07(s,2H),3.01 (s, 3H), 299 8AC
(s, 3H), 2.82 (s, 3H), 1.91-1.88 (m,

1H), 1.54-1.51 (m, 1H),1.37-1.34 (m,
1H).

N~NOQORTNTD
o—wSI3 9%
aNe _ © -
OI—‘

N

10AB;
3.58 469 : 7C;
8A; 2D

BM.

N |
BN Hdn S 4 g/ 3 3.36 407 - 8A; 2D

15A;

488 10BD

BO
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WD 03/ 053915 PCT/ US02/ 40453 "TABLE 1" 0 ~o HO |H NVR(400. Miz, CD3OD):
d9.48 0 (s,1 H; 9.07 (m1 H: 880 (m 1 H:; 8.30 (s,1H, 821 (m 2H
7.98 (m BB000E®8s 1 H), 7.87 (s,1 H), 7.73 (m1 H), 7.22 PCOAB®/4US3 2H),
7.04 (m 2H), 5.70 (s, 2H), 4.04 (m 2H), 2.95-3.22 (m 2H), 2.24 N (m1l
H, 1.51 (m 2H); 1.12 (m 3H). HH«geH"HO %OH OBZ 0 3.71 485 1 OAB D
|’ NO Ko----' 1 HNWR (300. MHz, CD3OD): 88.01 (m1 H), 7.96 (m1 H),
7.74-7.69 (m Ho O1 H), 7.57-7.52 (m1 H), 7.52 (s,1 H), CA 435 7.19 (m
2H), 6.943 (m 2H), 5 47 (s, 15 0 2H), 4.05 (m 2H), 3.29-3.02 (m 2H),
2.66 (s, 3H), 2.30-R/R0 (M1 H,1.60- 1.48. (m 2H), 1.10 (m3H. | ~ N 0
HO o)

H.~o0.~ OHO cl 507 15 ONO H

15A;

BP 10BD

531

1H NMR (CD30D): 5 8.02-8.18(m,
5H); 7.72-7.82(m, 2H); 7.42-7.68(m,
4H); 7.04-7.18(m, 2H); 6.96-7.04(m,

551 2H); 5.59(s, 2H); 3.82-4.02(m, 2H); 10ABD
3.44-3.70(m, 2H); 2.96-3.20 (m, 4H);
1.82-1.96 (m, 1H); 1.50-1.62(m, 1H);
1.28-1.40(m, 1H).

BQ

1H NMR (CD30D): 5 8.0-8.18 (m,
5H); 7.72-7.80 (m, 1H); 7.56-7.62

{m, 1H); 7.42-7.56 (m, 3H); 7.14-
7.26 (m, 2H); 6.98 - 7.08 (m, 2H);
5.55 (s, 2H); 3.08-3.26 (m, 2H); 2.76
-2.92 (m, 4H); 2.24-2.42(m, 2H);
2.04-2.16(m, 1H); 1.40-1.56 (m, 2H);
1.16-1.40(m, 3H); 0.76-0.96 (m, 2H). -

BR 565 10ABD

1H NMR (CD30D): O 8.54-8.51 (m,
2H), 8.44-8.42 (m, 1H), 8.24-8.20
(m, 1H), 8.13-8.11 (m, 2H), 8.05-
8.01 (m, 1H), 7.83-7.75 (m, 3H), 7.28.
4.88 497 7.25(m, 2H), 7.13-7.10 (m, 2H), 5.95 10ABC
(s, 2H), 4.08-4.02 (m, 2H), 3.24-3.20
(m, 1H), 3.04-3.00 (m, 1H), 2.28-
2.24 (m, 1H), 1.56-1.54 (m, 2H), 1.16
1.12 (m, 3H).

BS
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Ho O CC 489 15 0 ~ kNr

0 CD507 15 OFF NF FO HOO\
HO 0 O Gv¥Oow3diBI1d5 F ~ NF F O

BT

BU

BV

BW

BX

N

F F 81 WO 03/053915 PCT/ US02/ 40453

"TABLE 1" 0 HO

0 ~ 474 15A; CE O10B kF-NF F O
PCT/US02/40453
"TABLE 1"

5.22 420 10ABC

515 420 10ABC
1H NMR(400 MHz, CD30D): d 8.14-
8.02 (m, 2H); 7.79-7.74 (m, 1H);
7.62-7.58 (m, 2H); 7.22-7.20 (m,
2H); 7.00-6.98 (m, 2H); 5.57 (s,

471 449 2H); 4.08-4.03 (m, 2H), 3.22-3.18 10ABC
(m, 1H), 3.03-2.96 (m, 3H); 2.27-
2.24 (m, 1H); 1.55-1.53 (m, 2H);
1.39-1.34 (m, 3H), 1.16 (m, 3H).

311 406 8AC
1H NMR (CD3CN): d 8.38 (m, 1H),
8.28 (m, 1H), 8.06-8.02 (m, 2H), 7.90-

361 apq 186 (m, 1H), 7.23 (d, 2H), 7.04 (d, 7

80

2H), 5.72 (s, 2H), 3.59 (s, 3H), 3.16-
2.99 (m, 2H), 2.96 (s, 3H), 2.25-2.21
(m, 1H), 1.54-1.47 (m, 2H)



0 OCGO0 518 15 F NF F 82 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" O HO
"HCH 469 15 ONC OHOs C 051015 \ ol O o0 ko---, HOs C) o 416
15 s, 0 wo@BHdp4515 O & NJ 83 WO 03/ 053915 PCT/ US02/ 404P8T/USVABUES 1" O
HO O .

"TABLE 1"

1H NMR(400 MHz, CD30D): d 9.48
(s, 1H); 9.07 (m, 1H); 8.80 (m, 1H);
8.30 (s, 1H), 8.21 (m, 2H), 7.98 (m,

BY 498 1H), 7.87 (s, 1H), 7.73 (m, 1H), 7.22 10ABC
(m, 2H), 7.04 (m, 2H), 5.70 (s, 2H),
4.04 (m, 2H), 2.95-3.22 (m, 2H), 2.24
(m, 1H), 1.51 (m, 2H); 1.12 (m, 3H).
BZ 3.71 485 10ABD
" 1HNMR (300 MHz, CD30D): § 8.01
(m, 1H), 7.96 (m,1H), 7.74-7.69 (m,
1H), 7.57-7.52 (m, 1H), 7.52 (s, 1H),
CA 435 7.19 (m, 2H), 6.943 (m, 2H), 547 (s, 15
2H), 4.05 (m, 2H), 3.29-3.02 (m, 2H),
2.66 (s, 3H), 2.30-2.20 (m, 1H), 1.60-
1.48 (m, 2H), 1.10 (m,3H).
CB 507 15
CcC 489 15
4
N F
LF
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OCL 57315 OFO// FF\V\ N F FO -OOCM506 15A OF/ / NI FF

F FO ~NHz HO- I HNVR(400 MHz, CD3OD): d 7.97- 0 7.92 (m1 H), 7.82-7.80
(m1 H, woe3os8n F 3.71 453 7.64 (m1 H), 7.39-7.34 (m 2dr/USe/aLs3 14, 31
7.02 (m 3H), 557 (s, 2H), 3.31-3.29 (m) 2.19-2.14 (m1 H),1.55-1.51 /
(mlH, 1.46-1.43 (m1 H, NN OHQABII_é-Il‘\llVR(4OO MHz, CD3CD): d 8.16- 8.04
(m 2H), 7.86-7.82 (m1 H, 7.74 (s,1 H, 7.69-7.65 (m1 H, 7.18-7.00.
COF 3.61 438 (m 3H), 5.65. (s, 2H), 3.26-3.13 (m 17 2H), 3.07-3.02 (m
2H), 2.18-2.14 (m1 H1.56-1.53 (m 1 H),1.46- / 1.37 (m 4H). \N 84
N
HO %
CcDh 507 15
0
F
N F
F
)
HO “\"\o/\
0
0 10B
@j\;
N F
F
0
n \\‘u\o/\
HO™
CF ! 519 15
@\J
N F
_0 F
)
.s\lLo/\
0
/ o
CG
) ?18 15
N F
_0 F
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WO 03/ 053915 PCT/ US02/ 40453 ' TABLE 1" o\~ H NHZ HO N | H NVR(400 MHz,
CD3CD): d 8.35 (m 2H); 83 (ml1H,; 815 (m 2H); F 805 (m 1 H,; 7.85

(m1 H); Wo8S/0&mSCP o 4.78 486 3H); 7.25 (m, 1 H): 7.0- PCTHISOIM04EH); 17
5.95 (s, 2H); 3.1-3.3 (m 2H); 2.15 (m1 H; 1.55 (m1 H); 1.45 (m1 H. "
0,1 " ~NHZ HO 1H NMVR(400 Mz, CD300)Aqu,,4 0/ (br. s,1 H; 8.7-8.9. (m
2H); 8.15 1 8.25(m 3H): 8.1 (s, 1 HP5'78 cQ o F 3.84 487 7.85(m 2H):

7.6-7.7(m 2H): 7.0- 17 7.25(m 3H) 5. 6(s 2H); 3.1-3.25(m 2H); 2.15(m

2H); 1.5(m1 H; 1.45m 1 H. N NO, HO a
CD30D): d 815(m1
6.95-7.2(m 3H); °§R
2H); 2.15 (m1

NH, | H NVR(400 Mz,

05 (M1 H; 7.75(m 1 H,; 7.6(m 2H);

64 452 5.62(s, 2H) 3.1-3.15(m 2H); 2.95 17 o (m
m 2H); 1.55 (m 1 H;1.45 (m1 H:;1.0 (m | 3H).

Y
(@]

N O HOC'_IrNHz 7 17 469 15
cl 510 15
cJ 416 15
CK 474 15
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0O N N 85 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" O NHz Ho'Y IH NMR(400 MHz,
CD30D): d 8.41 0 (ml1H); 81-8.2 (m 3H); 7.95 (m CT 2.84 424 1 H); 7.25
(m1 H,; woBnF3915 (m 12; | CA F 2H); 5.95 (s, 2H); 3. 1P8TAISMH043H); BD O
3.02 (s, 3H); 2.18 (m 1 H; 1.55(m 1 H; 1.45 (m1 H. 0 H-NH HO-a
IH NVR (CD3CD): 0 8.08 (m IH; 0(,3@%1.“7]1 H; 7.75 (m 1 H; 7.55 (m
cuF4.01 450 1 H; 7.4 (s,1 H);. 789 (m 3H); 17 0 5.6(s, 2H);
3.1-3.3 (m 2H); 2.3 (m 1 H,; 2.15(m | H; 1.55(m | H; 1.45(m | H);.
1.05-1.2 (m 4H. NQ,-NH2 HO-al~ 0 CV F 3.04 424 17 OO0 H 11 NHz

HOB' 1 A~

CL 573 15

CM 506 15A

1HNMR(400 MHz, CD30D): d 7.97-

7.92 (m, 1H), 7.82-7.80 (m, 1H), 7.67.

7.64 (m, 1H), 7.39-7.34 (m, 2H), 7.1 , o,
7.02 (m, 3H), 5.57 (s, 2H), 3.31-3.29 '
(m, ) 2.19-2.14 (m, 1H), 1.55-1.51
(m, 1H), 1.46-1.43 (m, 1H),

CN 3.71 453

1HNMR(400 MHz, CD30D): d 8.16-
8.04 (m, 2H), 7.86-7.82 (m, 1H), 7.74
(s, 1H), 7.69-7.65 (m, 1H), 7.18-7.00

3.61 438 (m,3H),5.65 (s, 2H), 3.26-3.13(m, 17
2H), 3.07-3.02 (m, 2H), 2.18-2.14
(m, 1H), 1.56-1.53 (m, 1H), 1.46-
1.37 (m, 4H).

co
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OCwF 4.48 520 17 ON O~ O HORN O cx 4.01 570 17 0 O" I N 86 WO
03/ 053915 PCT/ US02/ 40453 "TABLE 1" 0 HOOCY O F 520 NMR 17 \ NI\ C
HO .~ NWO0WOZ0599d5 14B; 0 17 NN O HOa O DA 0 3.28 462CTUSODUHMSO

"TABLE 1"

1H NMR(400 MHz, CD30OD): d 8.35
(m, 2H); 8.3 (m, 1H); 8.15 (m, 2H);
8.05 (m, 1H); 7.85 (m, 1H); 7.65 (m.
3H); 7.25 (m,, 1H); 7.0-7.15 (m, 2H);
5.95 (s, 2H); 3.1-3.3 (m, 2H); 2.15
(m, 1H); 1.55 (m, 1H); 1.45 (m, 1H).

cP 478 486 17

1H NMR(400 MHz, CD30D): d 9.4
(br. s, 1H); 8.7-8.9 (m, 2H); 8.15-
8.25(m, 3H); 8.1 (s, 1H); 7.78-

3.84 487 7.85(m, 2H); 7.6-7.7(m, 2H); 7.0- 17
7.25(m, 3H); 5.6(s,2H); 3.1-3.25(m,
2H); 2.15(m, 2H); 1.5(m, 1H);
1.45(m, 1H).

cQ

1H NMR(400 MHz, CD30D): d
8.15(m, 1H); 8.05 (m, 1H); 7.75(m,
1H); 7.6{m, 2H); 6.95-7.2(m, 3H);
3.64 452 5.62(s, 2H); 3.1-3.15(m, 2H); 2.95 17
(m, 2H); 2.15 (m, 1H); 1.8 (m, 2H);
1.55 (m, 1H); 1.45 (m, 1H); 1.0 (m,
3H).

Cs 487 17

85

0



HOODBF 4.41 453 18 0 C~1 N 87 WD 03/053915 PCT/ US02/ 40453

1" 0 HO 11 ODCF 3.59 43918 ONO HO~ ODDF 3.74 465 18 0
N O Ho wHBNRIECD3OD): 008.19 (m1H), 8.05 (m 1 H), 7.®CT(Usp2/dodsy, 7.75
1 H; 7.70 (m1 H; 7.15 (m1 H; DEF 4.55 453 7.06 (m 1 H); 7.00
1 H; 5.70 (s, 18 0 2H), 4.06 (mTAg{_:%;‘..S.OZ-S.Zl (m 2H), 2.79 (s, 3H),
6 (m1H, 1.53 (m 2H), 1.14 (m NO 00 HO A DF 4.81 482 20

0

NHZ
. HO,N V} 1H NMR(400 MHz, CD30D): d 8.41
5 (m, TH); 8.1-8.2 (m, 3H); 7.95 (m,
1H); 7.25 (m, 1H); 7.05-7.15 (m, 12;10A
cT i “F 284 424 o)i5.95(s, 2H); 31-33(m 2H):;  BD
o 3.02 (s, 3H); 2.18 (m, 1H); 1.55 (m,
: 1H); 1.45 (m, 1H).

1H NMR (CD30D): O 8.08 (m, 1H);
7.95 (m, 1H); 7.75 (m, 1H); 7.55 (m,
1H); 7.4 (s, 1H); 7.0-7.2 (m, 3H);

cu 401 450 5.6(s, 2H); 3.1-3.3 (m, 2H); 2.3 (m, 17
1H); 2.15(m, 1H); 1.55(m, 1H);
1.45(m, 1H); 1.05-1.2 (m, 4H).
cv 3.04 424 17
cw 448 520 17
CX 401 570 17
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Ol~ 000 HONJ/ DG 4.96 424 20 O ~I c ci 88 WO 03/053915
PCT/ US02/ 40453 "TABLE 1" 0' 0 HO g DH - 4.91 424 20 Oci 000 HO I
DI - 4.86w024/020150 ci ci 0 HOa q ODJ 4.68 423 2 6CBPCTAiSOZH#0459 O O
HO All. DK1 4.61 390 20 O &l 0 O

"TABLE 1"
cY 520 NMR 17
14B:
cz 515 '
17
DA ! 3.28 469 17
| AN
(W
N/
(o]
N

Ho’n S
o]
DB £ 441 453 18
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0o H019y1 1

HO-N DM r 4.35 427 20

DL 4.71 435 20 Br

4.26. DWO.8058%9 20 cl
DQ - 4.08 437 20

DC

DD

DE

DF

DG

o

K

HO~

o)

0
‘V}\
\\
(o]
1%3
®
N
O

89 WO 03/ 053915 PCT/ US02/ 40453
o W4- OO HO FI ~ DN 3.16 357 20 0 ~I N OO
0 0 HOa DP 4.91 438 20

*,
o .
F

"TABLE 1"

3.59 439

3.74 465

1H NMR (CD30D): 008.19 (m, 1H),
8.05 (m, 1H), 7.87 (m, 1H), 7.75 (s,
1H); 7.70 (m, 1H); 7.15 (m, 1H);

455 453 7.06 (m, 1H); 7.00 (m, 1H); 5.70 (s,
2H), 4.06 (m, 2H); 3.02-3.21 (m, 2H),
2.79 (s, 3H), 2.26 (m, 1H), 1.53 (m,
2H), 1.14 (m, 3H)

481 482

496 424

88
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(YecTaisotu0483 0 HO a

18

18

18

20
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N ' N-N 90 WO 03/053915 PCT/ US02/ 40453 'TABLE 1" 0" 0 0 HON% DR 1
4.21 332 20 011 00 HOHry DS 3.88 421 20 0d- , - 00 HOq DT 4.58
453 20 owlbo03/083913H0O-H 0 DU 5.02 506 20 O F ~I F F F F FPCOUWoIn045O f DV
3.44 385 20 O

"TABLE 1"

/
o O .0
wo_ M,
P |
DH @ 491 424 20
‘ )
é/cu
ci
o o [
o, I, ©
S
Di © 486 424 _ 20
)
C
T
A
20AB;
DJ 468 423 6C

/
o}
DK © 461 390 20

/
(o]
DL © 471 435 20

89



N
ZNEZ

91 WD 03/053915 PCT/ US02/ 40453 "TABLE 1" o 0 0 HOHDWA4.05 412 20
OO O/ OO yn HON DX 4.31 406 20 HO" \ / Of- 0 HONDY 3.21 374
0 Nz wo oB/08391HO, fl, HDZ 4.91 362 200 o 0 O HOH BATAISIB4M450 20 o
"TABLE 1"
o [/
Q 0
DM é ‘ 435 427 20
o]
e
o4
o J O
N ,

DN ' © 3.16 357 20
§ -
N
4.26
DO 4 @ 4.66 390 : 20
Cl
' 0
oV
DP é 491 438 20

0]
HO"N “.D?"_
pQ é 408 437 20
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N 92 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" or 0 o HOp EB 4.11 484 20
~I NOco \-o HO N ECHA406 20 HO1\ \ / o o -0 HNED4.86 420 20
0 o O OwbOsgs#E5 420 20 0 o 00 HOpl 1 EF 460 20 o OPCQ/USBEMMNSEG 420

20 H O 93
"TABLE 1"

[
o o {4

o, M,
H A

DR ¢] 421 332 20
5 :
I[

o

Revs

DS é 3.88 421 ' 20
0

N

DT 458 453 20

bu 5.02 506 20

DV é 344 385 20
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-OHO-NVal , HE 434. Ho 20 OHONE) f1/ 396 20 00 !" HON EK
i 410 HwvOro3@s8910 0 HO-V 1), EL Fi [/ t 434 |

20 H O 0 PEMIUS02/4R283 20 H-
/| 94
"TABLE 1"
o/~
(o)
Mo o
HO—ﬁ> D>'j
DW O 405 412 20
N
6]
Q /
0 o
St
HO—[:Il s
DX O . 431 406 20
H’O %
o A
) HO—Ny'” "’/
DY é 321 374 20
o]
NS T
/
(0]

DZ © 491 362 20

20

i ]
A
EA é 3.78 450

92

)



WD 03/ 053915 PCT/ US02/ 40453 'TABLE 1" HHO HORN O EN 5.15 406 21 0 O O
p EOHOH4.78 41521 O=N9/ \ O Op o EP HOq 4.91 42421 FFFO O
O p EQ HWQ 04/05651500 21 2.0 Op HO(~ ER 4.51 381 21 OPRNTAB02MD488/ 053915
PCT/ US02/ 40453 'TABLE 1" 0 ES HOp 4.78 370 21 OO0 O

"TABLE 1"

>.
EB | é 411 484 20

EC O 436 406 20
(o]
oH v A
ED é 486 420 20
HO-|
EE é 420 20

EF 460 20

EG D 420 20
()
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. Ho ETIi / .\ 46540121 / \ oON O O
o ci 0O O0OEVHO-M4.61 386 21 9-0-00 O
96 WO 0W00B88SM3s PCT/ USO02/ 40453 "TABLE 1" 0 O
00 OEYHO-N4.88 39021 P\ / O ci

"TABLE 1"

0 0 EU Hop \ 5.18 424 21
0 EWHO p 4.58 386 21 O
DZ EX HPGI/Us05504401 21 N

EH

. O 384
H-O " O ' 20

o A/
oo T
O 4
wd ) " 20
R

El

EJ N
396
20

EK
410

H-0 .O | 20

434

CO 20

CQ 420 2
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0O o EZHONA4.61 356 21 / \ 00 O FAHOL 4.95 406 21 0 0 O FB HO-H
4.85 390 21 c \ / O 97 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" 0 0 O FC
HO-a 4. 78w8m3/02015O0 o FD HO q 4.18 434 21 0 OO0 FE HO BCcAn®82/884321 0 O
0O FF HO-b 432 21 Hi HORN O FG 4.28 388 23 0O 98 WO 03/053915

PCT/ US02/ 40453 TABLE 1 "TABLE 1"

EN 515 406 | 21

EO HO+ | 478 415 21
O:Np é .

EP HO- é 491 424 21
A\F
F
O

é 455 400 : 21

EQ

ER _ é 4.51 381 21
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HH AN H4'NFH 1 3.38 388 23 O HONO Fl 3.48 460 24 OHL! ~NN HOO
/ FJ 3.95 446 24 O N,Q NNQ HO O FKL14.0143125 Orr \N°
HNN HO WORG/0S:9T8 430 26 0 99 WD 03/ 053915 PCT/ US02/ 404 B8 T/USTABLE 7" Ho'
=0H 0 { FM393 27

"TABLE 1"

)

)
HO-':>l " .DZ’:O

ES

é 478 370 21
o2

ET é 4.65 401 21

EU é 548 424 21
CD

EV é 461 386 21
<‘ >—o - A ’ | :
—0
(o) 0>
0
EW HO-} ' : - 21

% 458 386
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O NOt HNZ HO 0 o 28A; FN{ cl 3.75 440 9C; o 10ABD HO-.NHO W'd O
FO 4.61 469 28 HO NHI Or-- 00 FPc (ci 50328 Orr N~# OH HON
0 29A; FQv6ro3®s38s 485 9C; 0 10ABD #N r 100 WO 03/ 053915 PPT/SuUB0RA310453
"TABLE 1" 0% 0 HOB O FR | Br 4.28 514 29 0O

"TABLE 1"

é 465 401 21

;
IZ\_&O
Hyoer
o}

EY

é 4.88 390 21

é 461 356 21
0,
FA HON é 495 406 21
OO 0
(o) ,g:o
Ho—| “ : 21

% 485 390
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HN 'Lo OFSBr 593 29 OBr / N:SHHO HORN OFT 5.18 526 30 0 Gr'N O
NHZ 1 HNVR(400 MHz, CD3OD): d 8.05- HO 8.03. (m1 H), 7.95-7.93 (m1 H,
7.84- 0 IW0.8050m3 1 H), 7.57-7.53 (m1 H), 7.39. FU F 4. 0PCAMS0/m453 H) ,
7.25-7.20 (m 1 H), 7.11- 14-31 0 7.04 (m 2H), 5.63 (m 2H), 3.81-3.78. '
(m 4H), 3.27-3.14 (m 2H), 2.21 2. M4 ¢5H), 1.57-1.53 (m1 H),1.45. ON
N1.43 (m1 H. O | HNVR(400 MHz, .CD3CD): d8.01- 7.99 (m1 H), 7.92-7.90
(m1H, 7.79 HO ~~z TO07.75 (m1H, 7.52-7.48 (m1 H, 7.34 (s, 1 H),
7.22-7.18 (m1 H), 7.11-7.03 FV F 4.18 493 (m 2H), 5.63 (m2H), 4.51-4.46
(m 14-31 0 1 H), 3.91-8.88 (m1 H), 3.71-3.64 ' (m1 H, 3.27-3.12 (m
2H), 2.30 2.13 (m 44),©1.95-1.93 (m1 H), 1.55 NN 1.53 (m1 H),
1.45-1.43 (m1 H),1.33/ £.31 (m 3H. 101 WD 03/053915 PCT/ US02/ 40453

"TABLE 1Fc HO ( 478 370 21

FD HO

é 418 434 21

)
[0}
- 0
”y--v)j | 2

FE - HO- ( 498 384

Q )
Ho-uynbz": VA

% 432

FF

FG 428 388 23
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0 a NHZ HO | HNVR(400 MHz, CD3COD): d 7.90- 0 7.88 (m1 H), 7.73-7.71 (m1
H, 7.60, 7.56 (m | H), 7.34-7.30 (m 2H), 7.16. FWO F 3.64 495 6.99 (m
3H), 5.5IwOp/08dy5 3.82-3.80 14; 31 (m 4H), 3.71-3.69 (PCTAKD24@525 3. 12
(m 2H), 2.17-2.14 (m1H), 1.55. 1.52 (m 1 H, 1.47-1.43 (m1H. qG!'N
a ONHZ 1H NVR (CD30D): O 8.08-8.06 (mBLRY. 2H), 7.85-7.81 (m1 H),
7.63-7.57 (m 2H), 7.23-7.18 (m 1H), 7.10- 7.10- F 7.03 (m 2H), 5.63 (s,
2H), 4.28-4.14. FX 0 3.31 508 (m 4H), 3.58-3.50 (m 4H), 3.27 3.14 14; 31
(m 2H), 3.00 (s, 34) %25-2.18 (m 1 H), 1.56-1.53 (m 1 H),1.45- 1.42
(m1H. Na O Hq NOI FYF4.4549431 0~NNo O HO OFZF
4.48 510 31 1

FH : 3.38 388 23

Ft

348 460 24
FJ 395 446 24
FK 401 431 25
FL 3.78 430 | : 26
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ON/\ O~ 10 102 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" 0 ~ HH_ o HO O
I O

GAF 3.78 523 31 O()!'"No
HO Ol wWO00B0339%8 509 31 0 ONO H

M

FN

FO

FP

FQ

HH O HO

"TABLE 1"

3.75

4.61

3.78

100

(0]

393

440

469

503

485

GB F 4.01 454 31 0 ~\N/ F

-O HO 0 GD 4.05 5PeTAG02/00453

27

28A;
aC;
10ABD

28

28

29A;
9C;
10ABD



Ol N N~ 103 WO 03/053915 PCT/ US02/ 40453 'TABLE 1" O o ,~~0 HO, NH/

I GEHO q o 52234 1i O/ /I NO NHG HONXO 506 34 HO f'"N\ |
OON HWNGBIMH32 34 Oh'NO NH/ GH HO )O 506 34 1lipC@uUN02/@45D- ,
gNH :

"TABLE 1"

FR

ke -
T .
FS Br 593 29

428 514 29

FT 518 526 30

1HNMR(400 MHz, CD30D): d 8.05-
8.03 (m, 1H), 7.95-7.93 (m 1H), 7.84-
7.80 (m, 1H), 7.57-7.53 (m, 1H), 7.39
(m, 1H), 7.25-7.20 (m, 1H), 7.11-
7.04 (m, 2H), 5.63 (m, 2H), 3.81-3.78
(m, 4H), 3.27-3.14 (m, 2H), 2.21-
2.17 (m, 5H), 1.57-1.53 (m, 1H), 1.45.
1.43 (m, 1H).

FU 405 479 14: 31

1HNMR(400 MHz, CD30D): d 8.01-

7.99 (m, 1H), 7.92-7.90 (m, 1H), 7.79.

7.75 (m, 1H), 7.52-7.48 (m, 1H), 7.34

(s, 1H), 7.22-7.18 (m, 1H), 7.11-7.03

(m, 2H), 5.63 (,2H), 4.51-4.46 (m, 4.
1H), 3.91-3.88 (m, 1H), 3.71-3.64 '
(m, 1H), 3.27-3.12 (m, 2H), 2.30-

2.13 (m, 4H), 1.95-1.93 (m, 1H), 1.55.

1.53 (m, 1H), 1.45-1.43 (m, 1H), 1.33

1.31 (m, 3H).

418 493

101
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~ ~O GJ HO NO |
(CD3CN): wWO00385391¥.4 (m OH 5H);

2H) .

ONX548 34 G HHO h'N 104 WD 03/ 053915 PCT/ US02/ 40453
0f'N 0O HON1GHV 53234 00 1HNWR
6.95 (M 3ECTB0R4@E3 0 4. 76
1.65 -
GN 0 341

534 34 1i

2H); 3.7 (s, 3H);
0 HO OH GM 0 327 35A;

3.64 495

F 3.31 508

FX

445 494

FY

F 448 510

FZ

102

7.3 (m1 H;
3.3-3.1(m 35

br Al %

B ~o |~ ol/ off 35A;

I 2H); 2.4 (m 1H);

1HNMR(400 MHz, CD30D): d 7.90-

7.88 (m, 1H), 7.73-7.71 (m, 1H), 7.60.
7.56 (m, 1H), 7.34-7.30 (m, 2H), 7.16.

6.99 (m, 3H), 5.51 (s, 2H), 3.82-3.80
(m, 4H), 3.71-3.69 (m, 4H), 3.25-

3.12 (m, 2H), 2.17-2.14 (m, 1H), 1.55

1.52 (m, 1H), 1.47-1.43 (m, 1H).

1H NMR (CD30D): O 8.08-8.06 (m,
2H), 7.85-7.81 (m, 1H), 7.63-7.57
(m, 2H), 7.23-7.18 (m, 1H), 7.10-
7.03 (m, 2H), 5.63 (s, 2H), 4.28-4.14
(m, 4H), 3.58-3.50 (m, 4H), 3.27-
3.14 (m, 2H), 3.00 (s, 3H), 2.25-2.18
(m, 1H), 1.56-1.53 (m, 1H), 1.45-
1.42 (m, 1H).

"TABLE 1"

0 O

1.55

14; 31

14; 31

31

31



2B ccO 0-i GO0 6.06 397 35A / 105 WD 03/ 053915 PCT/ US02/ 40453 " TABLE
1" 0o o 35A; GP 0355 3A; 02B 9C 0 NH2 H2N - 35A; GQ 3.91 325
3A; 0 2BNB@3/089HD- 1H NVR (CDCI3): d 7.67 (m 2H), Ol 7.@@TAIHT4(s3 3H),
6.88 (m 2H), 6.72 GR | 3.86 435 (m 1 H), 3.81 (s, 3H), 3.62 (s, 3H),
36ABC ""0 3.34 (m1H, 3.02 (m 1"@%%.,41-2.37 E s'0(m1H, 1.65-1.62
(m 1 H,1.55\ 1.52 (m1H -0 o/ Fo.plH NWR (CDC13): d 7.50 (m 2H), O
7.14-7.17 (m 3H), 6.92 (m 2H), 6.57 6-N~ (m 1 H), 3.86 (s, 3H, 3.73
(m1H), 36ABC GS's 0 4.11 449 3.70 (s, 3H), 3.10 (s, 3H), 3.01-2.97 DF
% (mi1H), 1.71-1.59 (Wmd2H), 1.27-

GA 3.78 523 31
GB 401 454 31
GC 3.58 509 : 31
GD 405 519 30
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1.27- 1.24 (m1 H. ,0 o'a~, '--0 HOV o 1H NVR (CD3CD): d 7.65-7.63
(m | 2H), 7.10-7.08. (m 2H), 6.97-6.94 GI 4.06 449 (m 4H), 4.00 (q,
2H), 3.82w03/08315 37A 0;sSNH 3.16-2.98 (m 2H), 2.27-2.22C[msSo/4wsH) ,
1.53-1.49 (m 2H), 1.06 (m 3H 0 106 WO 03/ 053915 PCT/ US02/ 40453 " TABLE
1" 0 HO' ~,. 1H NWR (CD3OD): d Lé% 7.20-7.18 (m 2H),
7.02-6.96 GU 4.36 463 (m 4H), 406 ’At? 387(s 3H, 37B ' N
3.23-3.09 (m 2H), 3.12 (s, 3H), 2.32 0=5 28(m 1 H, 1.57-1.54 (m 2H),

1.14 (m 3H) ,0 HOs 0, GV 0 F 4.71 530 38 NN O-o0 Ho' OGF 4.41
515 38 WO

GE 522 34
GF 506 34
HO~y
GG H 532 34
5 .
IS@
N
o]
o \\\|LO/\
o, NH
GH HO. ’Eo 506 34
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0 1HNVR(300MHz, DMBO), d HO kO-1 10.74(s,1 H),8.79(s,1 H,8.07(m1 H),7
.95(m1 H),7.74-7.59(m 1 H),7.58 GX 0 449 7.53(m1 H),7.51 (s,1

H), 7. 05( mvdHp/o&9189 96(m 2H), 5. 53(s, 2H), 3. 63(m 1 H), 3. 4 PNT/US02/40453
6(s,3H),3.05(m1 H),2.63(s,3H),1.97( s,1 H),1.34(s,3H),1.03(s,3H 0
1HNVR(300MHz, DVBO), d 10.42 (s, 1 H, 8.71 (s, 1 H, 8.08 (m1 H), HORN
7.95 (m1), 7.75-7.68 (m1 H), 7.58 AP549 7. 48 (m2H, 7.10 (m2H), 7.02
39 1/ (m2H), 5.55 (s,2H), 3.39 (s,3H), 3.21 (m1 H, 2.77 (m1 H), 2.64
1" N¢(s,3H, 1.43 (s,1 H, 1.32 (s,3H), 1.25(s,3) 107 WO 03/053915

PCT/ US02/ 40453 " TAB ‘E 0 !LO, GZ 0 434 39A, HO10B ,NHOOOF HA a
~0 F 4.56 410 1; 2§, o0~ OH ---0 HN 1; 2B; 0 HB 4.41 468 20 0/ HO 1,
2B; HC O 4.46 41},

GJ 534 34
GK 532 34
1H NMR (CD3CN): d 7.6 - 7.4 (m,
5H); 7.3 (m, 1H); 6.95 (m, 3H); 5.2
GL 476 356 (s, 2H); 3.7 (s, 3H); 3.3-3.1 (m, 35
2H); 2.4 (m, 1H); 1.65 - 1.55 (m,
2H).
35A;
GM 327 3A; 2B
35A;
GN 341 2B
GO 6.06 397 35A
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020 Br\ / 00 HOOF HDO 4.21 387 1; 2B
HE 4.21 376 20 4.41 108 WD 03/053915 PCT/ US02/ 40453
JwOoHB/083965 406 1'
H~O OO aOHH HO O 4.21 360 1'

2B;
HO- 0 ~
HORN) , ,
1, 2B,

o 20

GP

GQ

GR

GS

GT

2B 0 20 |

"TABLE 1"
355
0
Lo,
HN
0
3.91 325

R
HO l‘
o
3.86
Mo
S5
o]
-0
Q 7/
(o]
HO \"\
s
N
! ,s% 4.11
pte]
0, Va
0
/N \"J
HO' \n\ 't
(o}
0. 4.06
0*>
O
/
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"TABLE 1" O

\ o HG 0 4. 66 406 PcTaBp2/4@s3 20

435

449

449

2B 020 F O\ HI

35A;
3A;
2B;9C

35A;
3A;
2B;8C

1H NMR (CDCI3): d 7.67 (m, 2H),

7.09-6.97 (m, 3H), 6.88 (m, 2H), 6.72

(m, 1H), 3.81 (s, 3H), 3.62 (s, 3H), 36ABC
3.34 (m, 1H), 3.02 (m, 1H), 2.41-2.37 E
(m, 1H), 1.65-1.62 (m, 1H), 1.55-

1.52 (m, 1H) :

1H NMR (CDCI3): d 7.50 (m, 2H),
7.14-7.17 (m, 3H), 6.92 (m, 2H), 6.57
(m, 1H), 3.86 (s, 3H), 3.73 (m, 1H),
3.70 (s, 3H), 3.10 (s, 3H), 3.01-2.97 -
(m, 1H), 1.71-1.59 (m, 2H), 1.27-
1.24 (m, 1H).

36ABC
DF

1H NMR (CD30D): d 7.65-7.63 (m,
2H), 7.10-7.08 (m, 2H), 6.97-6.94
(m, 4H), 4.00 (q, 2H), 3.82 (s, 3H),
3.16-2.98 (m, 2H), 2.27-2.24 (m,
1H), 1.53-1.49 (m, 2H), 1.06 (m, 3H)

37A

20 GWO0O 0 HO-N LO 4.01 1,

0 4.16 372



Ho. A, .1
PCT/ US02/ 40453
HO o 2. 75wB43/043912B;

20 CH~-OHNHN o 4.31 386 1, 2B;

7.65-7.4 (m o

GU

GV

=)

GX

GY

/ 000 HOOH 0 4.31 386 1, 2B,
"TABLE 1" o

H6 HK 0 4.81 42
929620 000 g ~o0
020 |

"TABLE 1"

O, Va
&
", 1
2H), 7.20-7.18 (m, 2H), 7.02-6.96
(m, 4H), 4.06 (q, 2H), 3.87 (s, 3H),

3.23-3.09 (m, 2H), 3.12 (s, 3H), 2.32-
2.28 (m, 1H), 1.57-1.54 (m, 2H),

436 463

1

471 530

441 515

449

(

449

20 0 109 WO 03/053915
4 1;: 2B 20 c¢ / \ ci

HO HM 0 2 4Ppr81I/38640U53 2B;
ol~ OH ~0 1H NWR (CD3CN): d

H NMR (CD30D): d 7.45-7.42 (m,
37B

14 (m, 3H)

38

38

1HNMR(300MHz,DMSO), d
10.74(s,1H),8.79(s,1H),8.07(m,1H),7
.95(m,1H),7.74-7.59(m,1H),7.58-
7.53(m,1H),7.51(s,1H),7.05(m,2H),6.
96(m,2H),5.53(s,2H),3.63(m,1H),3.4
6(s,3H),3.05(m,1H),2.63(s,3H),1.97(
s,1H),1.34(s,3H),1.03(s,3H)

1HNMR(300MHz,DMSO), d 10.42

39

s,1H), 8.71 (s,1H), 8.08 (m,1H),

7.95 (m,1), 7.75-7.68 (m,1H), 7.58-
7.48 (m,2H), 7.10 (m,2H), 7.02
(m,2H), 5.55 (s,2H), 3.39 (s,3H),
3.21 (m,1H), 2.77 (m,1H), 2.64
(s,3H), 1.43 (s,1H), 1.32 (s,3H),

39

1.25(s,3)
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5H); 7235 (m1 H; 7.0 (m 3H); 5.19 1; 2B; HO o0 4.06 342 (m 2H); 3.7 (s,
3H; 2.4 (m1 H; 20 2.05 (m); 1.85(m 1 H) 110 WD 03/053915

PCT/ USO2/wW04385391FABLE 1" / O HO M,..-/,--0 HP 0 0 4. PeTAS02/40452B' 20
O-cl OHu-0 HNI O HQO 4.86 478 1' 2B 20 FAFI FFFF HHOHON HR
0 0-0 3.91 370 1; 2B, 20 O HO HStagge 96 318 1' 2B' 0 20 HOa 1.2B
HT 4.61 348 ' " °

39A;

GZ
10B

434

/ _
HO 0, r '
) F0 F 1, 2B;
HA N\ o V@/\: 456 410 0

oH ) ' '
"
HB 4.41 ’ ’
O; 468 | 20
0/ :

i | .
HC o Q 4.46 421 1;2B;
g . ' 20

HO'N\\S; Q 1: 2B:
HD d 4.21 3;7 20
e
\0_
O/
Ho—H 4.01 . 5[
HE O)D/E 0 421 376 1'2208'

@—o@_ﬁ 4.41
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00-020 Nz Z/ HUHOO 2.91 343 1' 2B 20 0O 111 WO 03/053915

PCT/ USO02/ 40453 "TABLE 1" 0 0 HvY HO O 3.76 304 1206; 0 O HO-b 0 1; 2B;
HW 4. 11 38002053905 0-0 0 HO 0 HX 0 4.31 396 1; 2B, 20 o PCI/UB02/4¥53Ho-b >0
3.76 306 1; 2B; 0 0-0 --< 20 ococl 1; 2B; HZHOO 4.36 376 b 200 0O
A H-a 0 3.76 360 1; 2B; 0O 4.01 20"TA%I].'E1'V\D 03/ 053915 PCT/ US02/ 40453
"TABLE 1" OH ~-O -

o DL

(o] . .
HF :Q 4.66 406 1 -2%3.
HG T 466 406 | 1; 2B;
0 , 20
wo, N, ©
D BN
(o]
0/
B
M/ - oR-
HH "o Q 421 360 1; 28;
o 20
N -
HI o 416 3712 1 ;2%8;
HO_ /u/,,, &@'
" WO\ '
0]
0/
e
HJ J 431 386 1; 2B;

20
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IC 4.66 410 1, 2B, 020 c \ /
0 8.25-8.05 (m 3H): 7.95

HN IB O 4.11 342 1; 2B; 0 20 O~ o HO o
i 0O CHHN 1IH NWR (CD3CN): d 8.45. (d, IH);

m1l H; woasogawms1l H); 7.05-6.95 (m 3H); 1; 2B; 1D 0 3P8L/UB0Y4®SB5 (m
H; 3.6 (s, 3H; 3.0 (s, 20 3H); 2.55 (m 1 ; 220 (m1 H,; 1.8 (m1H).
HN OIE O 4.51 410 1, 2B; 20 6 E E(?.,—IOHNOIF04.16 387 1, 2B, 20

&N.. 0 0 113 WD 03/ 053915 PCT/ US02/ 40

c
(

2
N

X
o\
po o
ok,
o
X )
T
o

HK 481 424 1;2%33
c E
Cl
7\
) :
2.75 : 1;2B;
HL HO, ‘19 296 343 20
! .
0
AN
(o]
0/
Do
HO % 1; 2B;
HM 431 356 e

IO

O ‘
0 . .
HN 431 386 1; 28

20

N\

1H NMR (CD3CN): d 7.65-7.4 (m,

5H); 7.35 (m, 1H); 7.0 (m, 3H); 5.19 1; 2B;
{m, 2H); 3.7 (s, 3H); 2.4 (m, 1H); 20
2.05 (m,); 1.85(m, 1H)

HO 406 342

o E-g
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"TABLE 1" 0 OH ~NHZ HN 1H NWMR (CD3CN): d 8.45 (m 1H); 8.25-8.05 (m
3H); 7.95 (m 1 H; IGO0 2.86 392 7.25 (m1 H); 7.05-6.95 (m 3H); 1; 2B;
5.85 (m wbho3/os9ds (s, 3H); 2.55 (m 201 H); 2.0 (m 1 H pcInBofm4izH). N
I \ 1, 2B; IH. 4.18 387 20AB; bH o o#4. 21 1; 2B; Il 0 0 4.35 378
20AB; 21 Ho-M O 1;2B; 1J HON O %%%%56 20AB; 21 0 1;2B; IK Hod O
4.11 342 20AB; 21 0 1; 2B; oL \' 3.78 370 20AB; 21 O 1, 2B;:
~2 0 372 20AB;

V. 1-28.
HP. 456 390 » 2B,
e 20
. .
° 1: 2B:
HQ ' 4.86 478 » £
° : 20
FF F
F F F
O/
Ho_n> Ao -
1; 2B;
HR 0 3. , » 25,
@.o 91 370 | 0
0/ ‘
Do
i 7
HO (o] 128
HS 3.96 318 » €5y
. o 20
Y 4
1; 2B:
HT 461 348 » €5,
6 20
HU 291 343 1: 28;

20
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IMHON HO ~ Q) 21 114 WO 03/053915 PCT/ US02/ 40453 "TABLE 1" co 1, 2B;
INS 4.11 342 20AB; 21 00 1;2B; 10 HON 1 3.88 358 20AB; 0 21 O N O1,
2B; | P HON08/033983581 353 20AB; 021 00 u. [/ Np o 1;2BI/USM¥@R58. 98 373
20AB, HO .21 ONOG6,-/,)-01;2B; IRHo o/ 4.01 373 20AB; 21 0 O N
1;2B; 1S HOO / 3.84 353 20AB; :

"TABLE 1"
0/
s
e
. \% ' .
HV oo Q 3.76 304 1;2B;
o 20
/
O/
ol p o B o
HW ) 411 320
° @-o : ~ 20
Ve

o]

Do

Ho
HO \\\o Q .
HX g 431 396 25;
Va .
[o
/
o/
A _ .
HY " )D/g § 376 306 1; 2B;

° O_o\_q 20

HZ Ho O 436 376 1;2208;
" N
0
AN
o]
0/ '

A Ho_n)u--bko 3.76 360 1 ; ZB;
o / 4.01 20
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21 0 0 115 WD 03/ 053915 PCT/ US02/ 40453 "TABLE 1" ~I o~ 1;2B, IT o 4.31
342 20AB; HO 11LL Q,, 21 o~ 1;2B; IUo ( 3.91 328 20AB; HO.. NA",d . 21
HOO 0WOowos®1d; 2B, |V - 4.11, 392 20AB; \ / o / \ \WC4nB62/2WS3 OH ~- 0
Hl o IW4.95 384 1 OABC L OHO HJ o Ix 434 1 OABC OH Of° HNo |y 434
1 OABC O 116 WD 03/053915 PCT/ USO2+AQ453n |

. fe) : . .
[ 411 342 1; 2B;

5 i
0/
n Do
HoO % </:> 1; 2B;
IC P 466 410 , 20
CP—C;
C!
o
H Alo
HN O 1H NMR (CD3CN): d 8.45 (d, 1H);
% , 8.25-8.05 (m, 3H); 7.95 (m, 1H);
7.25 (m, 1H); 7.05-6.95 (m, 3H); 1; 2B;
ID o 3.31 407 5.85(m, 2H); 3.6 (s,3H); 3.0(s, . 20
_ 3H); 2.55 (m, 1H); 2.0 (m, 1H); 1.8
, TH).
}1/ (m )
H i\—o/
TG
o] - 4. .
IE 5 451 410 1’2208'
; FF
| ?“A 3\—0/
) .
© ; 1: 2B:

416 387

E° 20
N"o- _
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"TABLE 1" OH i O N IH NVR(400 M{z, CD30D): d 8.42- HON 8.32 (m 3H),
8.12-8.06 (m 3H), 7.92. 07.88 (m1H, 7.72-7.68 (m 3H), 7.17 1Z\ |
3.91 552 WOkB/H0&WS 2H), 7.09-7.07 (m 2H), 5.85 10ABD (s, PRH)USOB4®33 3. 88
(m1H, 3.52-3.35 0 (m 4H), 3.20-3.08 (m 2H), 2.02- 1.98 (m1 H),
1.88-1.82 (m1 H, 1.77, | \ 1 N HO N 1H NVR(400 Mz, CD30D): d
8.35- ' i 8.28 (m 3H), 8.13-8.11 ( ABLES" 8 04, 7.98 (m1H, 7.86-7.81
(m1H, 7.67. 7.65 (m 3H), 7.20-7.17 (m 2H), 7.12 JA O 4.21 565 7.10
(m 2H), 5.81 (s 2H), 3.80-3.43 10ABD (m 5H), 3.14-3.11 (m1 H), 3.03
2.97 (m1 H), 93.:.28@_ m 6H), 2.36, \ N20 ~N~ Ni 0 JB 4.21 565 1
OABD 0\ "\ HNVR( 400 MHz, CD3OD) : 8.44 OH 8.44 (m 1

H), 8.24-8.14 (m '00. 0/ 7.96 (m11 NM'?(%?GN)W?MMW 5.85 JC \
1 3.64 490 (s, 2H), 4538 4.35 (m LEL 3 652505 (1 3?95 (m, 1H), * . o
IG g 392 7.25(m, 1H); 7.05-6.95 (m, 3H); 5
5.85 (m, 2H); 3.0 (s, 3H); 2.55 (m, 0

— | : 1H); 2.0 (m, 1H); 1.8 (m, 1H).

1; 2B;
418 387 20AB;
: 21

1: 2B:

. . g 435 378 20AB:
oy . 21

v 1: 2B

1 m\u@ 431 356 20AB:
. 21
AN
(0]

O° | 1; 2B;

IK ‘N 411 342 20AB;
21

\éo 1; 2B;
IL O © 3.78 370 20AB;
N 21
o\

o 0 1; 2B;
M Ho\ﬂ . Q\ o 372 20AB;
ST N 21
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0 (m 4H), 3.33-3.27 (m ), 3.15-2.99 (m 2H),1.96-1.78 (m 3H),1.54- 1.45
( H. / N 117 WD 03/053915 PCT/US02/ 40453 "TABLE 1" N O H 1H NVR(400
Mz, CD30Bp:03@s®isil- Ho' N 8.33 (m 3H), 8.12-8.10 (m 3H) PCTASB24@57. 90
(m1H, 7.71-7.69 (m 3H), 7.18. JD 3.61 553 7.10 (m 4H), 5.85 (s, 2H),
3.63-3.49 10ABD o (m 2H), 3.16-3. @1,7H) 2.92 2.78 (m 6H), 2.03-2.01
(m1H,1.53 1.51 (m1 H), 1.45-1.4 H. N OHH ~N~I"NH HORN O / O
F \' | FFJE 3.94 633 10ABD N O HH~I--}NJ 'N  HO N O JF 3.81 517
10ABD 0/ Nrv VCH 0JGS. 0 "I | 3.48 490 | OABD

o Q 1; 2B;
IN y P 411 342 . 20AB;
21
. 0
\
(8]
/ O° 1: 2B

HO P ’ ,
10 ‘u 3.88 358 20AB;
: 21
\ s

N$©‘° 1; 2B;

P N 3.81 353 20AB;
21

OO/ ° 1; 2B;

IQ o 3.98 373 20AB;
HO\ )"/, \ 21

1; 2B;
4.01 373 20AB;
21

Q

1; 2B;
3.84 353 20AB;
21
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HONH -N O NNHZ Ho' 1H NVR (CD30D): d 8.44 (m 1H); o 8.16 (m 3H); 7.97
(m 1H; 7.27 (m JH 3.11 406 2H); 7.09 (m 2H);5.85 (s, 2H): 3.20 | CABD

(m 2H): 8Oo®¥0§®I53H); 2.17-2.13 (m 0 1 H), 1.56-1.52 (mPCTHISO2/4n448- 1. 45

(m1 H N~ 118 WD 03/ 053915 PCT/US02/40453 "TABLE 1" OOH N H JI ,N

3.21 476 10ABD OH O OH N JJ H-.,r/AHF%!éﬁll 476 10ABD C) \ / OOCH O H NZ
HO 0 JK 1 3.11 406 10ABD 0 OH O N o)

, 1, 2B;
IT 431 342 A 20AB;
21
1; 2B;
U 391 328 20AB;
21
4.1 1; 28;
v 4‘ 36’ 392 20AB;
) 21
W 495 384 10ABC
1X 434 ' 10ABC
' 434 10ABC
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JLy | 4.01 552 10ABD O N HO 12; OTJMF 3.91 439 10AB; 2C, 3A; 3C ~ |
~N 119 WD 03/ 053915 PCT/ US02/ 40453 "TABLE 1" 0 N HO |H NVR(400 Mz,
CD30D): dwB.04/05@1%d, 1 H);: 8.39 (s,1 H; 8.35 (m1 H): 8.1PCHUSEM45B. 05 (m

1H; 7.9 (m 12; . JNF 4.98 514 2H); 7.7 (m 2H); 7.22 (m IH); 6.9
7.0 (m 2H); 5.9(s, 2H); 3.1 (br. 10ABD: RH); 3.0 (br, 3H); 2.8 (br, 3H);
2.9\ | i - (m1H:; 1.39 (ML H. NN HO OJOF 4.55 452
10ABD N 2

N, \ 0JP F 3. 18 45 12; 10ABD

1H NMR(400 MHz, CD30D): d 8.42-
8.32 (m, 3H), 8.12-8.06 (m, 3H), 7.92
7.88 (m, 1H), 7.72-7.68 (m, 3H), 7.17.
7.15 (m, 2H), 7.09-7.07 (m, 2H), 5.85
(s, 2H), 3.97-3.88 (m, 1H), 3.52-3.35
(m, 4H), 3.20-3.08 (m, 2H), 2.02-
1.98 (m, 1H), 1.88-1.82 (m, 1H), 1.77.
1

391 552 10ABD

1H NMR(400 MHz, CD30D): d 8.35-
8.28 (m, 3H), 8.13-8.11 (m, 2H), 8.04
7.98 (m, 1H), 7.86-7.81 (m, 1H), 7.67.
7.65 (m, 3H), 7.20-7.17 (m, 2H), 7.12

421 565 240 (m. 2H), 5.81 (s, 2H), 3.80-3.43 |OABD
(m, 5H), 3.14-3.11 (m, 1H), 3.03-
2.97 (m, 1H), 2.92-2.80 (m, 6H), 2.36
2

421 565 10ABD

1HNMR(400 MHz, CD30D): d 8.46-
8.44 (m, 1H), 8.24-8.14 (m, 3H), 8.00.
7.96 (m, 1H), 7.19-7.06 (m, 4H), 5.85
3.64 490 (s, 2H), 4.38-4.35(m, 1H), 3.65-3.36 10ABD
(m, 4H), 3.33-3.27 (m, ), 3.15-2.99
(m, 2H), 1.96-1.78 (m, 3H), 1.54-
“3 1.45 (m, 5H).
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ON OO--NH2' HO OJQF 4.05 501 10ABD N | N O--N | HNVR(400 Mz,
CD30D): d 8.44- HO "CH 8.42 (m1 H), 8.24-8.14 (m 3H), T 0 7.99-7.95
(m1 H), woa3n792d (m JR 1 3.68 508 1H), 7.07-6.98 (m 2BCTBIM4ES, 2H),
12; F 4.43-4.37 (m1H), 3.67-3.63 (m 10ABD 2H), 3.49-3.40 (m 2H),
3.33-3.27 (m), 3.16-3.03 (m 2H), J,“gaa[:Flrnsa | (m 2H), 1.54-1.46 (m 6H).
O'N 120 WD 03/ 053915 PCT/ US02/ 40453 "*FABLE 1" o\~ N HO aNHz OJS 1 F
3.48 507 ; 10A 0 O HH~N~,.Ni HO O JT F 3.61 535 12;

\
—
O, /—/
AN 1H NMR(400 MHz, CD30D): d 8.41-
I 8.33 (m, 3H), 8.12-8.10 (m, 3H), 7.93
7.90 (m, 1H), 7.71-7.69 (m, 3H), 7.18
3.61 553 7.10 (m, 4H), 5.85 (s, 2H), 3.63-3.49 10ABD
(m, 2H), 3.16-3.09 (m, 7H), 2.92-
2.78 (m, 6H), 2.03-2.01 (m, 1H), 1.53.
151 (m, 1H), 1.45-1.42 (m, 1H).

-4

JD

JE 3.94 633 10ABD

Ho’H < - :
_ N I
JF 3.81 517 10ABD

G Oﬂz\g\ 348 490 10ABD

i ﬁ\ o ,
Ho’m =N
Q
NH,
Ho’n\n\\‘v)f' 1H NMR (CD30D): d 8.44 (m, 1H);
(o} © 8.16 (m, 3H); 7.97 (m, 1H); 7.27 (m,
2H); 7.09 (m, 2H);5.85 (s, 2H); 3.20
JH : 341 406 (m, 2H); 3.01 (s, 3H); 2.17-2.13 (m, 10ABD

° 1H), 1.56-1.52 (m, 1H), 1.48-1.45
IEQ e
g _
N
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10ABD 0/ 1 N HN HONNHo/ | o FFF 12; JUF 3.61 603 10ABD O/ |
NOHCcCN/N Oiv F584 12; 1 OABD t / /1 N( iN O HO mLHNVR(400 Mz,
CD30D): dWO805®17. 97 (m 1 H), 7.90-7.88 (m1 H), 7.80 7PTT/USNA04EY
7.56-7.52 (m1 H), 7.28 JWF 3.58 439 (s, 1 H), 7.20-7.16 (m 1 H),
7.10-7.03 14; 31 0 (m 2H), 5.58 (s'éAB%Egl 3.27-3.13 (m 5H), 2.18-2.13
(m1H, 1.56-1.54 NN (m1 H, 3 (m 1 H. H121 W 03/053915
PCT/ US02/ 40453 "TABLE 1" a-a - ix 0 0 N 2.25 434 2AB; 6 YI| YNHa o o CH

J ? gD/—g 321 476 10ABD
OH
JJ 2'%@ 8 321 476 10ABD
(}i
(o]
JK 311 406 10ABD
JL 401 552 10ABD
12;
10AB;
M 391 439 2c;
3A;3C
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HN o JY o\ ~N 2.6 474 2AB; 6
HN o KA o Zr2N 2.5 468 2AB; 6 ,4NH- )r INWOH N-OH KB
. 2AB; 6 WoONBI0s393s HN-OH KC o o 1.95 406 2AB; 6 ~NH o CH
2.55 496 2AB; 6 NH i | 122 WO 03/053915 PCT/ US02/ 40453
KE OO0 2.45 482 2AB; 6 rt CH Y H ofrpigqn

- : :

0CH HNoJZ o INZ2. 3 446 2AB; 6 NH o CH

00N 2.3 475
PN/ Us0KID463 0 N
"TABLE 4 OH HN O

1H NMR(400 MHz, CD30D): d 8.4
(d, 1H); 8.39 (s, 1H); 8.35 (m, 1H);
8.1 (m, 2H); 8.05 (m, 1H); 7.9 (m,

JN 498 514 2H) 7.7 (m, 2H); 7.22 (m. 1H); 69- 01'3;
7.0 (m, 2H); 5.9(s, 2H); 3.1 (br. ABD
2H); 3.0 (br, 3H); 2.8 (br, 3H); 2.9
(m, 1H); 1.5 (m, 1H); 1.39 (m, 1H).
12;
JO 455 452 1OABD
12;
JP 318 452 {OABD
a 405 501 10ABD
1HNMR(400 MHz, CD30D): d 8.44-
8.42 (m, 1H), 8.24-8.14 (m, 3H),
7.99-7.95 (m, 1H), 7.27-7.21 (m,
1H), 7.07-6.98 (m, 2H), 5.91 (s, 2H),  12;
R 3.68 S08 4 434.37(m,1H),3.673.63(m,  10ABD

120

2H), 3.49-3.40 (m, 2H), 3.33-3.27
(m, ), 3.16-3.03 (m, 2H), 1.94-1.86
(m, 2H), 1.54-1.46 (m, 6H).



KF / \ \ f 2.6 496 2AB; 6 HN,OH 0 NKGO 7N~Hf 1 0 2.5 500 2AB; 6 F OH
HNO 1 NKHO O\ 1.85 483 2AB; 6 6N OH t HN O 1.85 483 2AB; 6 K 0\
or rt N OMOoBINSIds, IN N 2.15 420 2AB; 6 0 0 123 WO 03/ 053@THIS02/40453

PCT/ US02/ 40453 "TABLE. 1" KK HO-NHH '" O 2.6 496 2AB; 6 ~ 0 KL H\ / 1.8
475 2AB; 6 HON O~ .. \ zNo %\ o;dyfAB KMHOf o 0 4.01 435 C, 8AB

12;
Js 3.48 507 10ABD
12;
JT 3.61 535 10ABD
12;
Ju 3.61 603 10ABD
g
N
L
H Wt /
YO
(o]
12;
WV 7 S84 10ABD
', : |
N S
L4
1HNMR(400 MHz, CD30D): d7.99-
7.97 (m, 1H), 7.90-7.88 (m, 1H), 7.80
7.77 (m, 1H), 7.56-7.52 (m, 1H), 7.28
JW 3.58 439 (s, 1H), 7.20-7.16 (m, 1H), 7.10-7.03 14; 31

(m, 2H), 5.58 (s, 2H), 3.27-3.13 (m,
5H), 2.18-2.13 (m, 1H), 1.56-1.54
(m, 1H), 1.45-1.43 (m, 1H).
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N KNooNZ2.4 421 1;,7AB Yl |

C. 8AB /o off
NVR ( CD3CN)

| O4.16 341 6.15 (br s,1 H):

d 8.19 (m1 H),
H; 7.15 (m1 H); KS
2H), 4.06 (m 2H);
1-53(me2H),

JY

JZ

KB

KC

KD

1,
Y/
TS
o
N, o
N
o} N\ _ 7
oA
o
HN, o

735(m 1H)
L1
787(m1

1 453 7.06 (m1 H);
3.02-3.21 (m 2

OH N 2|._i5HN4&J_|

ooC 8ABOH HNOKOO ™"
HN OKP o " 2.7 449 1;7AB o C, 8AB off KQHo'o O 3.06 393
1, 7AB  ~ NWG;0382891124 WO 03/ 053915 PCT/ US02/ 40453
. d 7.65-7.4 (m OH 5H);
5.95 ¢
(m 2H); 2.35 (m1 H,; AC1.6 (m1l
HN 8.05 (m1 H),

26 474
23 446
25 468
23 475
195 406
255 496

122

7 75 (s, ;
5.70 (s,

2.55 435 1, 7AB o

"TABLE PCT@SOMbE3 q°

6.95 (m 3H);
2ABC8

35A; 7
(s,2H);3.4-3. 4
OHO 1 HNWR (CD30D):
7.70 (m1
38 OF
2.26 (m1 H,

7i 65-7. 45,0y, 4A

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB; 6

2AB:; 6



KT | i 03.51 327 5H); 7.4 (m 2H; 7.1 (m 2H); 6.0 2ABC, (br s, 1 H;
5.65 (br s, 1 H; 2.6 (m 3 1H); 1.85.(m1 H; 1.7 (m 1 H OH ~-O HN 1H
NMVR ( CD3OMD:03853162-7.4 (m O | i 4.26 356 5H): 7.3 (m 2EHCT/RID4@Ss 2H) ;
5.2 (s, 4 KUi O2H,; 4.2 (m 2H; 26 (m 1 H; 205 (m1lH,; 2.85 (m 1
H, 1.25 (m 3H. O +z IH NWR (CD3C &d"(1:1)): d 7.40. HO 7.29 (m
5H), 7.12 (m 2H), 6.88 (m 7ABC, KV | 4.06 341 2H), 5.03 (s, 2H),
3.08-2.85 (m 2H), 8AC 02.06-2.02 (m1H), 1.50-1.46 (m 1 H), 1.38-1.35
(m 1 H 6 0-NEF*HO 1 MR (CD3OD): d 7.18 (m 2H), 6.86 (m 2H), 4.61
(s, 2H), 3.23-3.09y7nBC; 21 303 (m 2H), 2.16-2.13 (m1 H), 1.81 (m AC
" 03H), 1.55-1.64 (m1 1.47-1.44 (m 1 H 125 WD 03/ 053915
PCT/ US02440453 ox AB ~ NHZ HQ N | fhNVR(400 MHz, CD3CD): d 8.423m.
8.33 (m 3H), 8. i 3H), 7.94 7%381(m 1H), 7.73-7.68 (m %&&8
7.28. 7ABC, KXx| 4.%65 468 7 26 (m 2H), 7.11-7.09 (m 2H),
OH
[
Mo
Q. Y/
KF '5NH J a .26 496 2AB; 6
LOH
HY
o]
0 Wi
KG é o 25 500 2AB; 6
F
OH
H
HN o
N
KH 0%0 N 185 483 2AB; 6
e
P
N
OH
i
W o
Ki O%o’ »\3’ 185 483 2AB; 6
7
N
O
HN,
KJ A 215 420 2AB; 6
-~
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5.85(s, 2H), 3.27-3.12 (m 2H), 2.16- 8AC 2.12 (m1 H), 1.56-1.53 (m1 H),
1.47. 1.44 (m1 H 01 NCJ HO OH IH NVR(400 MHz, CD3OD): d 8.40- 0 8.30
(m 3H), ®ok3w89ds (m 3H), 7.90. | 7.87 (m1 H), 7.69- 7. ®CT(Us02/3H53 7. 18.
9; 10A KY 3.85 538 7.06 (m 4H), 5.84 (s, 2H), 4.35-4.28 BD (m 1H),
3.63-3.37 (m 3H), 3.22 2.96 (m 3H..,1.90-1.66 (m 3H), 1.54. N 1.51 (m
1H, 1.46-1.42 (m1 H. o HNHO MITHNVR(400 Mz, CD3CD): d 8. 46- 0
8.49 (m 3H), 8.18-8.09 (m 3H), 8.00. 7.96 (m1 H), 7.79-7.70 (m 3H),
7.17. 9;10A KZ 3.78 537 7.09 (m 4H), 5.87 (s, 2H), 3.85-3.39 (m 5H),
3.12-3.03 (m 2H),#2\28- BD 2.16 (m1 H), 2.00-1.95 (m 2H),1.54. 1.35 (m
2H). N1 HO off NMVR(400 MHz, CD3OD): d 8.39- 0 8.29. (m 3H),
8.12-8.03 (m 3H), {290, 7=R4. (m1 H, 7.69-7.67 (m 3H), 7.17. 9.1 OA LA
3.81 538%. o%b m@?@) 5(s 2H-6 4490-4.27 (m | H), 3.62-3.38B¢H
3H), 3.26- B v% ), W2.01-1.63 (m 3H),1.55 1.45 (m1 H), 1.37-1.29
(m1H. 126 @ d15%-FCT/ US02/ 40453 "TABLE 1" HO 1H NVR(400. Mz,
CD3OD): d 8.46- O 8\3% (m 3M), 8.16-8.10 (m 3H)7.97

@

KL D)% 1.8 475 2AB: 6

O,
: ;\“.
o
~
X
Z

(0]
A)*OL | |
i< % 1:7AB
KM SN 401 4 ]
o o { ey $ 01 43 C; 8AB
n-
KN 0 o 2.4 421 . 1;7AB
?858 C; 8AB
o
HN 0 .
% 1:7AB
KO N _ ;
o ( N\ 2.55 435 C. 8AB
oH
i HN o
1:7AB
KP N 2.7 449 ’
OI%* N4 | C; 8AB
(o]
A

kKa w6 ¢ Yo 3.06 393 10;_72‘2
N ’
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7.94 (m1H, 7.77-7.71 (m 3H), 7.14. 9;10A LB 4.91 496 7.08 (m 4H),
5.89 (s, 2H), 3.07 (s, 0 2H), 2.96 (s, 3H), 2.78 (s, 3H),1.93- BD 1.86 (m1
Hy, 1.53-wo300famd H), 1.36 N 1.33 (m 1 H o\~ HH NHZ PEOUBDE4WsL 3. 84

420 9 10A BD D 0O0OOCH HO I,. .. TO LD 4.66 327 6A; 8A o ~I . ONH
HO f,, ,,, 0 5AB; LE 326 8A; 3B; OYEB%E 10 0 o LF 4.76 355 6A;, 9C O 127
WO 03/ 053915 PCT/ US02/ 40453 "TABLE I™ = o HO O/ \

1H NMR (CD3CN): d 7.65-7.4 (m,

5H); 7.35 (m, 1H); 6.95 (m, 3H); 35A;7
416 341 6.15(brs, 1H); 5.95 (brs, 1H); 5.2 ABC:8

(s,2H);3.4-3.4 (m, 2H); 2.35 (m, 1H); AC

1.6 (m, 1H); 1.47 (m, 1H).

KR

1H NMR (CD30OD): d 8.19 (m, 1H),
8.05 (m, 1H), 7.87 (m, 1H), 7.75 (s,
1H); 7.70 (m, 1H); 7.15 (m, 1H);
3.91 453 7.06 (m, 1H); 7.00 (m, 1H); 5.70 (s, 38
2H), 4.06 (m, 2H); (s, 3H), 3.02-3.21
(m, 2H), 2.79 (s, 3H), 2.26 (m, 1H),
1.53 (m, 2H}), 1.14 (m, 3H)

oH Ly '
o YA\(:L 1H NMR (CD3CN): d 7.65-7.45 (m, 44,
5H); 7.4 (m, 2H); 7.1 (m, 2H); 6.0 .
KT © 0 3.51 327 (br s, 1H); 5.65 (br s, 1H); 2.6 (m, 2ABC;
1H); 1.85 (m, 1H); 1.7 (m, 1H) 3

H&\%\ ~ 1H NMR (CD3CN): d 7.62-7.4 (m,

’ 5H); 7.3 (m, 2H); 7.0 (m, 2H); 5.2 (s,

(o} .

KU 0 426 356 i 42(m,2H); 2.6 (m, 1H): 205 3

(m, 1H); 2.85 (m, 1H), 1.25 (m, 3H).

KS

7.29 (m, 5H), 7.12 (m, 2H), 6.88 (M, 7apc.

4.06 341 2H),5.03 (s, 2H), 3.08-2.85 (m, 2H), '
2.06-2.02 (m, 1H), 1.50-1.46 (m, 8AC
1H), 1.38-1.35 (m, 1H)

(o) ! 4
v)’mz

HO.N\\‘* : 1H NMR (CD3CN:D20 (1:1)): d 7.40.
Ej‘

6.86 (m, 2H), 4.61 (s, 2H), 3.23-3.09 7ABC:

321 303 (m,2H),246-243 (m, 1H), 1.81 (m, "o\

s 3H), 1.55-1.51 (m, 1H), 1.47-1.44

|ﬁ (m, 1H)
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. J -
HO™ Y : 1H NMR (CD30D): d 7.18 (m, 2H),
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LGO 497 43 NO NOOLHO 45 15 NNOG O0,.1L0 ONOLI FI 5020
30B NI N 0O OINI, OWF 569 12ABC ,13,33, 3 ICO .O"N~ NOLKF
597 12ABONVO 03033938, ~~ 3 \ N O, 128 WD 03/053915 PCT/ BE0A/SOD4E33

"TABLE 1"

1H NMR(400 MHz, CD30D): d 8.43-
8.33 (m, 3H), 8.12-8.09 (m, 3H), 7.94
7.90 (m, 1H), 7.73-7.68 (m, 3H), 7.28 7, o
4.65 468 7.26 (m, 2H), 7.11-7.09 (m, 2H), ;
| 5.85(s, 2H), 3.27-3.12 (m, 2H), 2.16- SAC
2.12 (m, 1H), 1.56-1.53 (m, 1H), 1.47
1.44 (m, 1H)

1H NMR(400 MHz, CD30D): d 8.40-

8.30 (m, 3H), 8.12-8.04 (m, 3H), 7.90

7.87 (m, 1H), 7.69-7.67 (m, 3H), 718 g1 x
385 538 7.06 (m, 4H), 5.84 (s, 2H), 4.35-4.28

(m, 1H), 3.63-3.37 (m, 3H), 3.22- BD

2.96 (m, 3H), 1.90-1.66 (m, 3H), 1.54.

1.51 (m, 1H), 1.46-1.42 (m, 1H).

'1HNMR(400 MHz, CD30D): d 8.46-
8.49 (m, 3H), 8.18-8.09 (m, 3H), 8.00
7.96 (m, 1H), 7.79-7.70 (m, 3H), 717 g 10 x
378 537 7.0 (m,4H), 5.87 (s, 2H), 3.85:339
(m, 5H), 3.12-3.03 (m, 2H), 2.28- BD
2.16 (m, 1H), 2.00-1.95 (m, 2H), 1.54.
1.35 (m, 2H).

1H NMR(400 MHz, CD30D): d 8.39-
8.29 (m, 3H), 8.12-8.03 (m, 3H), 7.90.

3.81 538 7.06(m,4H), 5.83 (s, 2H), 4.30-4.27 D
(m, 1H), 3.62-3.39 (m, 3H), 3.26- B
3.08 (m, 3H), 2.01-1.63 (m, 3H), 1.55.
1.45 (m, 1H), 1.37-1.29 (m, 1H).
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"TABLE 1" 0 101-11 o LL 371 15 ONN O ONOLMI F 493 14,.31 Oc N
N) 129 WO 03/053915 PCT/ US02/ 40453 It wll be appreciated by those skilled
i n the arwotobas3schanges coul d be nade to the enbodi nents. pdedmsn/imads above
wi t hout departing fromthe broad inventive concept thereof. It is
understood, therefore, that this i nweRgi@op is not limted to the
particul ar enbodi nents disclosed, but it is intended to cover
nodi fications that - are within the spirit and scope. of the invention, as
defined by the appen@ed/cl ains. 130 WO 03/053915 PCT/ US02/ 40453
THEREFORE, WE CLA,M \—tﬁ conpound represented by Formula (1): T (Wn
XUURL M V R2 (ko pharmaceuti cal | y accepNMR(4009vii, CDSOD) ai &£463r | Somer
t hereof, wherein: oMigl-(C(R30)(R40)) m , wha35@n,8HNE.16-8.10 @n, BH)7B7i S
selected fromthe gro onsi sting of R21-smb&(rh,um),adnai.kwm,3pr.qb.%1l15)(l :
BD

het erocyts oal kyl , cycl gal kenyl, hetegcyeé oalok @gnyaH), 589k, 2H) S or(9ar
-OR3, -C(OR4, -C(OORS, -C(ONR24R25, - C( OphR24EXS33H), 28 s58), 1.93-

1.86 (m, 1H), 1.53-1.50 (m, 1H), 1.36
1.33 (m, 1H)

9;10A

LC
BD

3.84 420

o]
LD @ 466 327 6A; 8A

I
0 5AB;
LE 326 8A;3B;
2B
LF 4.76 355 6A; 9C
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-NR24R25, -NR25C(O) R4, -NR 25C(0O) OR3, -NR25C(O) NR24R25, -NR 25C( O NR240R3,
-SR3, -S(0 xNR24R25, -S(O xNR25CR3, -CN, -P(O (R24)(0RrR24),

-P(O) (ORp(BA3YY5 - C(R4) (=N(OR3)), -C(O -AA-NR24R25 and PCT(USD2/ASNR
250R3, wherein each of the cycloal kyl, heterocycl oal kyl, cycl oal kenyl,

het erocycl oal kenyl, aryl and heteroaryFrrapLeyps of T is independently
unsubstituted or substituted with one to five independently selected R20
noi eti es which can be the sane or different, each R20 noi ety being

i ndependently selected fromthe group of R20 noieties below, Vis selected
fromthe group go fing of alkyl, R21-substituted al kyl, cycloalkyl,

het er ocycl oal K§l % c oal kenyl , heterocycl oal kenyl, aryl, heteroaryl,

-OR3, -C(O&4, -( 4)nlC( O OR3, -C(O NR24R25, -(CR23R24)n1C(0O) NR250Rs3,
-C(O) SR3, -NR24R25, - NE25C(AnNR4, - NR25C(@3POR3, - NR25C( O) NR24R25, 43

- NR25C( O NR240R3, -SR3 [ xNR24R25, - S( O xNR250R3, -CN,

-P(O (R24) (OR24), -F( 4)(0OR24), -C(R4)(=N(OR3)), -C(O -AA-NR24R25 and
-C(O-AA-NR 25 OR 3, wherein each of the cycl oal kyl, heterocycl oal kyl,

cycl oal kenyl, heter ocoycl oal kenyl, aryl and heteroaryl groups of Vis

i ndependent |y unsubgty tuted or substituted with one to three independently
sel ected R0 moigtg'es Which can be the sane or different, each R20 nviety
bei ng i ndependent [oy | ected fromthe group of R20npi eties below, Wis

sel ected frpomthe gr consisting of 131 WO 03/053915 PCT/ US02/ 40453 R27
0 OR26 RBIi’ v [/ O0R25 OO S-x S a cova##nt bond, -(C(R3)(R4))ri2-, f50-,
-S, and -N(2)-;. X s selected fromthe group consisting of alkyl ene,
cycl oal kyl ene, het ey | oal kyl ene, aryl ene, heteroaryl ene and -CC,
wherein each of the al ene, cycl oal kyl ene, heterocycl oal kyl ene, aryl ene
or heteroarylene groups of X is independently unsubstituted or substituted
with one to four independently selected R20 noi eties which can be the sane

or different, each Al
O'N

Lo .
© 502 30B
L
N
' =N
LJ 12ABC
%69 13,33,
3
LK 12ABC
o9 . 13,33,
3
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R20 noi ety being independently selected fromthe group. of R20nvieties
below, Uis selected fromthe group consisting of a coval ent bond,

- (C(R3) (R4D)0B05391Y- (C(R3) (R4) ) g-, -(C(R3)(R4))t-Y-, and - YCI/0802/8045! ect ed
fromthe group consisting of -0-, -S(O, -, -N29-, -C(O-, -0JO) -,
-C(0) N(R24) -, - N(R24) C(0) N(R25) -, . _NBgé)=(0) -, -N(Rz24) S(0) 2-, o
_S(O0)N(R24)-, and -S(0)2N(R24)-; Z is selected fromthe group consisting of
-R3, -C(OR 3, -S(0)xR3 and -C(0O)NR3R4; nis(xo02; nl isGo2; n2is lto
2, pislto4; qgqis 1to 4; tisltod4; vislto3; xis O0Oto2;, yis Oto 3;
132 WO 03/ 053915 PGT/ US02/ 40453 R32 R31 HAA is 0, wherein R31 and R32
are the sane of Nf ferent and are each independently selected fromthe
group consistin H, alkyl, cycloal kyl, aryl, heteroaryl, -NR24R25,

- ( CH2) 3NH( C=NH) NH -CH2C( O NH2, -CH2C( 0O OH, -CH2SH,

- CH2S- SH2CH( NH2) QYO) OH, - CH2CH2C( O) OHFT1- CH2CHRC( O) NH2, - (CHR) 4NH2 15

,  -CH2CH(CH3) 2, -CH(CH3)CH2(CH3), -CH2CH2SCH3, - CH2OH,
C/ \ 2HC NH -HRCNH\ / -HZC OH and

LM F 493 14,.31
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or R31 and R32, together with the Nto which R31 is attached and the C. to
which R31 is attached, forma 5-nenbered ring which is unsubstituted or

i ndependewDlog/osashstituted with a hydroxyl group; R is selpextisd2/iouein t he
group consisting of alkyl, R21-substituted al kyl, cycloal kyl,

het er ocycl oal kyl, h I yl, -C
CRa"and - CRa-CRARUM o SR rERICd by R RRIEHARIE B tharithpeV B Y

het er ocycl oadde/to, theyarhbeditenis desdribedraboye vathioubdgpartiag fionatie breadr oar yl
groups of R is indepe nt | unsubstituted or subpstjtuted with one to

1 vers ndepditeaive SoSErdnatrokot © ipeilend Miereforé dletin’s Wuealris o

di fferent, gl thife pRItRUNAr RMMBEHIMeRESNSAEsSY, Ibut ReS ﬁﬁéﬁd’eq; {o¥Bykpe group of
R20 noi eties below, each R2, R4 and R5 is the same or different and each is
i ndependentadifications that greavithim theyspitibancbacipst ofithe divertiohadodefidd| |

R22- subst i oal kyl , heterocycl oal kyl, cycl oal kenyl
heterocycl%&ﬁﬁgﬁébéxéﬁ%fﬁmﬁ%teroaryl, -OR6, -COR7, -C(OOR 6, -NR 24R2s
2a 25, -N(=C-0-NR 24 25 () , ~-NRC(ORN=CONRR), 133 W 03/053915
PCT/ US02/ 40453 - NR 24S(0) 2R 25, wherein each of the cycl oal kyl,

het er ocycl oal kyl , cycl oal kenyl, heterocycl oal kenyl, aryl and heteroaryl
groups of R2, R4 and R5 is independently unsubstituted or substituted with
one to four independently selected alkyl, R22-substituted al kyl or R22

noi eti es which can be the sane or different, each R22 noiety being

i ndependently selected fromthe group of R22 noieties below, each R3 is
the sanme or different and is independently selected fromthe group
consisting of H alkyl, R22-substituted al kyl, cycloal kyl,

het er ocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl, aryl, heteroaryl,

-OR6, -C(OR7, -C(OOR6, -NR24R25, -NR 24C(0O R25, -N(=C O NR24R25) and
-NR24S( O 2R25, each of the cycloal kyl, heterocycloal kyl, cycl oal kenyl,

het er ocycl oal kenyl, aryl and heteroaryl groups of R3 is independently
unsubstituted or substituted with one to four independently selected al kyl,
R22- substituted al kyl or R22 noieties which can be the sane or different,
each R22 noiety being independently selected fromthe group of R22

noi eti es bel ow, each R6 is independently selected fromthe group consisting
of H, alkyl

130



and -OCF3; each R7 is independently selected fromthe group consisting of
H alkyl, heteroaryl and -CF3; each R20 is independently selected fromthe
group comwpIBiomy1df: al kyl, R21-substituted al kyl, -OR3, poalusp2/40@85 - NO2,
-NR24R25, -C(OR3, -C(OOR3, -C(O NR24R25, -S(O xNR24R25, -S(O xR5, -CF3,

OCF3, CFZI%I‘%’R gREl\IW— RSy yl, halo-substituted aryl, heteroaryl,
ngr ocycl o?lk'?/'iw,i‘

cycl oal kyl -N(R25) S(O) xR5, -N(R25)C(O R5, and

- N(R25) C( O) NR24R25,  AW&HB %;,E};F:*h.’” .0-substituted aryl,

het er oaryl , cyc:;%al k)ﬁ an@bl}lqnecfe o‘é%’f%gn yl gr(l)g]ug' of R20 is independently
unsubstituted or substituted with one to four independently selected R22
moi eti es which can be the sane off different, e[ach R22 noi ety being

i ndependently sel ected fromthe M) oftX-R33Ri eti es bel ow, or two R20
groups taken together with the c n to which both R20 C=0O groups are
attached is " 134 WO 03/ 053915/ S02/ 40453 R21 is one to three

substituents independently selecfed fromthe gr@up consisting of: -OR3,

hal o, -CN, - - NR24FE - , -C(O)OR3, .-C(O NR24 , - S(0) xNR24R25,
- SOXR5, -o@é%@@@9@@5’&@%@&@%@'@%@%%@@%2"?%953319@% aryl,
heteroaryl, cycihsg ngy(RFq;mewﬁbF@h kyls Lto—é{( R25) S(O) xR5, - N(R25) (O R5,

and - N(R25) C( O) NR24 wherei n each of the aryl1, hal o- substituted aryl,
heteroaryl, cyclTdalselgcted frann thetgsoue gonsisting of BT eaubstitutedratkyi, s

ol oot rvOREREt Rt gl o kanh ilerdgRRBat b hetearla ol ot )

bei ng i ndeperiem ()RS RONOR3 S OIM)NRERTr B(D)NRIER®, ng(@%fe% b(E | ow, or two
R21 groups takgn.together w,th the carbon tg which h 1 C=O groups are
attached i sNRcR RZIgRI §(mBepNR§eG(QP@eI-@B?EEHQ‘)N&%£%e group consi sting
e, R ETONRS 8B’ -3 o R R o RO Rt naros, - 500 xR
23, - CF3, -PER)(ORZLFB(ON ORMYIBIRRE3 - CRY(RRUDREN) -CROG-AANRERTC( O) R25,
and -C(0)-AA-NR*°OR®,
wheréin each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of T is independently
unsubstituted or substituted with one to five independently selected R*
moieties which can be the same or different, each R% moiety being -
independently selected from the group of R% moieties below;
V is selected from the group consisting of alkyl, R?'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR?, -C(O)R*, -(CR®*R?*),;C(O)OR?, -C(O)NR*RZ,
-(CR®R?*),1C(O)NRZ®0R?, -C(0)SR3, -NR*R%, -NR**C(0)R?,
-NR®C(0)OR?, -NR®C(0)NR*R%, -NR®C(0)NR?*OR?, -SR?,
-S(O)NR¥R%, -S(0O),NR°0R?, -CN, -P(O)(R?*)(OR?*), -P(O)(OR*)(OR?),
-C(R*)(=N(OR?)), -C(O)-AA-NR*R?* and -C(0)-AA-NRZ0OR?,
wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of V is independently
unsubstituted or substituted with one to three independently selected R?
moieties which can be the same or different, each R moiety being
independently selected from the group of R®moieties below;
W is selected from the group consisting of
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and - N(R24) C(O) NR24R25, -or two R22 groups taken together with the carbon
to which both RR2 C=0O groups are attached is each R23 is independently
sel ect ed Woaiosives gr oup consi sting of H  hydroxyl, hal o aad/sokyi4s3 each
R24 is independently selected fromthe group consisting of Hand alkyl;

each R25 is independently selected fromthg group consisting of H,

hydr oxyl , al kyl, hydroxyal kyI aryl cyclgal kyl, heteroaryl, -NR 24R24 ,

-(ClL to C6 al kyl)NR24N24, - pAel - S( Oy RQR“ each R26 is |ndependently
selected fromthe grou COI’ISI Stl ng of H ?hydréxyl al kyl, hydroxyal kyl,
aryl, cycloal kyl, het ro xg:;@ ear. is mdependently sel ected from
the group consisting of het e 'he%‘-er X ycI’oaI kyl and - NR24R25; 135 WO

03/ 053915 PCT/ US02/ 40453 g is i ndependent ly selected fromthe group

consisting of Hand R20 sti tuent groups_above; R40 is independently
sel ected fromthe groupyconsi stl H am?RZO stituent groups above,
or R30 and R40, taken/(g&ther a_Pe ca@on to which R30 and R40 are
C=0 attached, is w't I‘OVIS a’f‘:.,lea’ét ,Vor Tis selected

fromthe group consi8tin f'-C(O)N(RB)(O?4) C(O)O?B and - C( O NR24R25,
and whena&w en%&ﬁd ﬁbkﬁh)ﬁq .05 - ‘!3,5"‘? (Z}Idkyl 2. The conpound

according to al m 1, ere npound according to claim

1, wherein mi sXB; seléctedmone thepgroug consistidg of atkglenleacyeldalkpleaesci n mis 2.
5. The conpound according to claim1, wherei nc§1 is 1. 6. The conpound
accor di ng hetercuriealiylense aalenerbeteroaniene and ¢ =% avhgriein gachiole conmpound

accor di ng th8 a‘ﬂiﬂéﬁg ]cycmﬁ{yfé'ng ﬁ4grbcsyc%a?kylene( arylene %)r he%éroarylene

groups of X is independently unsubstituted or substituted with one to four
independently selected R% moieties which can be the same or different, each
R? moiety being independently selected from the group of R’moieties below:

U is selected from the group consisting of a covalent bond,
“(CRO)R*p, -Y~(CRIRY)g-. ~(C(R)RH)-Y-, and -Y-; |
' Y is selected from the group consisting of -O-, -S(O)x-, -N(Z)-, -C(O)-,
-OC(O)-, -C(O)N(R**)-, -N(R*)C(O)N(R®)-,. N(Rz‘)S(O) -N(R*)S(0)z-,
“S(O)N(R%)-, and —S(O)zN(R24) o

Z is selected from the group consisting of -R3, -C(O)R?, -S(O),R® and
-C(ONR’R*;

nis 0to 2;

n1is 0to 2;

n2is 1to 2;

pis 1to4;

qgis1to4;

tis 1to 4,

vis 1to 3;

xis 0 to 2;

yis Oto 3;
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8. The compound according to claim1, wherein T is selected from the.
group consisting of -C(OR4, -C(OOR3, -C(ONR23R25, and -C(O NR23OR3. 9.
The conpowopd3as®es ding to claim8, wherein T is -C(O OR3 ipaT/tsh2/eddsR3 i s

al kyl . 10. The conpound according to claim8, wherein T is -C(ONR23R25 in
which R23 is Hor alkyl g R25 is H, alkyl or -(Cl to C6 al kyl)NR 23 N24.
136 WO 03/ 053915 PCTRES02A4QJ453 11. The conpound according to claim1,
wherein Vis C(O NR2 4 whi R23 is Hor alkyl and R3 is H or alkyl.
12. The compound accor o im1l, wherein Vis -CCOOR 3 in which R3
is alkyl. 13. The corpound agjcording to claim11, wherein Wis -C(R3)(R4)-
in which R3 isANiand'R4 is B 14., WiereiroRPaaniR¥carethé sanieprc! ai m 1,

wherein Wis a coval ent ond. 15. The conpound according to claim1l,
wherein n ‘i"gfe'ﬁntf@.% afp&ag Hﬂﬁ&ﬂ‘?&gﬁﬁ@bﬁﬁﬁﬁ@dﬁ@r@l‘% group ¢ansisting ofits aryl ene

which i ' i t |t 1 inqd dent |
se: gct e:jslggﬁ 9ﬁ%c}lgél?{glggﬁ{hcﬁé@ghh,b-y ﬁgwééﬁ%gﬁuﬂl@?%&ﬁ?’eg?h ‘?’Ee %:/orrpound
accor di ng 4GHZ3(&)NHR6-CHG{OIOH, XCHsSHh ePi s SBECH A (NMH)CEO DI ubst i t ut ed or

o L ol AR i B el ™

het er oar yl W%MQ_SC%H%HJGH% -GHZQHQQCH%.%‘EUW,U@%)&@?%)M

i ndependent |y sel ected moi eti eS whi ch can be the same or ‘di fi’érent. 19.
The conpound according to Nm 1, wherein_Uis -Y-(C(R3)(R4))g-. 20. The
conpound according to cl wherein Y . 21. The conpound
according to cl aAaHIO; rein q_ngé al kyl and R4 is H or

al kyl . 137 WO 03/053915 PC¥4S02/ 40 §; % ¢ conpound according to claim
1, wherein Rl is selected fypm

m 1

—H,C = NH

—HZC—@OH
and - ,

or R* and R*, together with the N to which R*' is attached and the C
to which R* is attached, form a 5-membered ring which is unsubstituted or
independently substituted with a hydroxyl group; _

R' is selected from the group consisting of alky!, R?'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,

-C==CR® and —CR*=CR'R’,
| wherein each of the alkyl, cycloalkyl, heterocycloalkyl, cycloalkenyi,

heterocycloalkenyl, aryl and heteroaryl groups of R' is independently
unsubstituted or substituted with one to five independently selected R?°
moieties which can be the same or different, each R%° moiety being
independently selected from the group of R%’ moieties below,

each R?, R*and R® is the same or different and each is independently
selected from the group consisting of H, halo, alkyl, R*%-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR®, -C(O)R’, -C(O)OR?®, -NR?*R%, -NR**C(0)R?, -N(=C-O-NR*R%),
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the group consisting of cycloal kyl, aryl and heteroaryl, wherein. each of
the cycloal kyl, aryl and heteroaryl groups of Rl is independently

unsubst i twDed/0s3v15 substituted with one to five i ndependenticy/iset/emsed R20
noi eti es which can be the sanme or different, each R20 noiety being
independentﬂnggbggﬁég fromthe group of R20 noieties, 23. The conpound
according to claiml, wherein R2 is H 24. The conpound according to claim

1, wherein eachwhereip ea‘chcp;fpfeemqmmlwme@rmclwkmqmclloaﬂanyrrlhE Icorrpoundl.
6. The conpisiRBdease sl ShE ReBrody! GrubS Rt RELER SR [dbpendent 1y H

al kyl or aindepeRdentih@nsubstaned opcaivstilited with 6h&taolr indepeptanach R20 is
i ndependent |y sel ected_fromthe group %?{13' sting of al kél , R21-'substituted
R

al kyl , - OrgelestadoalkylcR™-sulstituteiiisyh or R mpigties whitloparbe thesame acr3,
i h | i 4. and.
oLl al kg1 ORRE eallf REDRIaRH) belliihBtriiity Seiccté fibl e Wb 80 BERA |, o1

wi t h. one nhwiéties belowglependent|y sel ected R22 noi eties which can be the

same or different, ¢h,  R22 noi ety being independently selected fromthe
group of R23 noP@eh %2.'55@5%%058 W@%@d’ﬂ‘igﬁ?@d@m')&ﬁﬁ'ﬁﬁﬁeﬂﬁo%@ ein R20

o 1 ORI A SRR AT SO RGN

wherei n  Mcydoalkexyt3neterugycloalkenyh andi heteroaryl] -OB°4C(Q)RS -COIORE3 or

- C( O NR25 : 38 3915 / 045 | ds substituted al kyl,
. g(N )! ote) 24%@6*%?@&% o @%ﬁlﬁ%ﬁ Q’@?‘b}%ﬁé@%q RZ) (=N(OR3)) ; W
is a coval ent b@a@h@fthe(éycf&)wﬁ%\éro%p&aikw,@wbsmen [ heteroaryl ene, each
of which can be independently ™ unsubstituted Or _substituted with one to

five i ndepbatesaeyojoalienyttand Juebhetatnasyligseupwof Reisdpdependeptly ary!
oY g 4 s\ RERS A Hdber B it =
substituted alkyl or R? moieties which can be the same or different, each R?
moiety being independently selected from the group of R? moieties below;
- each R® is independently selected from the group consisting of H, alkyl
and -OCF3; v :
each R’ is independently selected from the group consisting of H, alkyl,
heteroaryl and —CF3; | '
each R% s independently selected from the group consisting of: alkyl,
R?'-substituted alkyl, -OR3, halo, -CN, -NO,, -NR?*R%, -C(O)R3, -C(O)OR?,
-C(O)NR*R%, -5(0),NR?*R?®, —-§(0),R?®, -CF3, ~OCF3, -CF,CF3,
-C(=NOH)R3, aryl, halo-substituted aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, -N(R®)S(O),R>, -N(R*®)C(O)R?, and —-N(R?°)C(O)NR*R?%,
wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloalkyl
and heterocycloalkyl groups of R% is independently unsubstituted or
substituted with one to four independently selected R?? moieties which can be
the same or different, each R? moiety being independently selected from the
group of R% moieties below,
or two R? groups taken together with the carbon to which both R®

\C=O

groups are attached is ~ ;
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noi eties; and R2 is H 30. The conpound according to claim29, wherein mis
1. 31. The conpound according to claim?29, wherein mis 2. 32. The
conpound woamsmstiony to claim 29, wherein R30 is H or -(C Pcta)satkosbs and
R40 is Hor -(d- C6)al kyl. 33. The conpound according to claim?29, wherein

T is selected b dﬁéqqhm ) ,@.@g ONR 23 R
25 and -C(O Nth?fd% éo he %\’Egﬁﬁé ﬁﬁie?%nd&‘t d%‘lecte@? %\,heé

ordi n claim ein Tis
-C(O ORS ofongistma\ed2 halg, -Chhe-NQupiRA %(RngC'(@)QR&l m 29, wherein V

compound.  SEGONR R € o EDATR 55 5%@@?%. B Arephy “CNGRRY o 1o 1

R3 is H anR2R4utb§tltlhtedraIW|@ryfih@téf@é@mcybm l?néterasb l6aRpound according to
cl aim 29, vvhergl n X LS éeﬁe ich is subst d or subst ituted with

one to tvvo—NHaeb%ﬁQﬁéﬁt I-W( » apd o-NfR éﬂ(@W can be the sane or

cl ai m 26, wher el petsh SR YF %%V?‘%ﬁ%% aﬁg@%m'T“%gﬁ%%Fﬁﬁ%‘}ﬁe@%v'ﬁ[ﬁ'g“?ot ’
cl ai m 38, ahéhete’robyoksalkﬁgrompsefR is Riﬂep%ntibmly andubistituted B4 i s H or al kyl .
40. The corrpound d| n {?o claim?29, wherein B, is selected fromthe

group consPYR§t Wéteg ur, idepgadently ﬁﬂ@?@ﬂrR e&Rgietigs whishgap beand
heteroaryltr@r é P ihyted with
one to five eﬁe&j n?r:\tf/e’g ect@%géﬁ@ylgé%ﬁﬁﬁlggegd eé':nhﬁelgsama or
di fferent, gmxpkoﬂ&’ﬁmmehe:ybdewmg i ndependently selected fromthe gr oup of
R20 rmletles 41, They co d according,t claim 29,. whereim each R3 is
i ndependent |y H' M9k n‘g ﬁ%er\%ﬁg?@eﬁmgwetﬂgp@monotp W@F?Ibog}%ups can be
unsubstituted or substltute with one to four independently selected R22
noi eties. 42. The conpound acco;r:chmg to claim?29, wherein each R4 is

groups are attached is - ;
each R# is independently selected from the group consisting of:
halo, alkynyl, aryl, heteroaryl, -OR?, -(C4-Cs alkyl)-OR?*, —CN, —~NO,,
~NR#*R? —C(O)R?, ~C(0)OR?, ~C(O)NR¥R?, _S(0)xNR¥R?, -S(O}xR%,
~CF3, “OCF3, —CF,CF3, —C(=NOH)R?, -N(R%)S(0),R?, -N(R*)C(O)R?,
and —-N(R?**)C(O)NR*R?,
~or two R* groups taken together with the carbon to which both R?
\C#O
groups are attached is ~ ;
each R® is independently selected from the group consisting of H,
hydroxyl, halo and alkyl;
each R*is independently selected from the group consisting of H énd
alkyl; |
each R¥ is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl, -NR*R?*, (C; to Cs
alky)NR*N?, -CF and -S(O)R?; |
each R? is independently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl and -NR3R*;
R? is independently selected from the group consisting of heteroaryl,
heterocycloalkyl and -NR*R?>;
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i ndependently H, alkyl or aryl. 43. The conpound according to claim 29,
wherein each R5 is independently H, alkyl or aryl. 44. The conpound
accor di ngwbe3oszisn 29, wherein each R20 is independentlypselusot/edssromthe
group consisting of alkyl, R21-substituted alkyl, -OR3, halo, -CN, -NO,
-NR3R4, -C(O 30 < mal kyl ,
wher ei n each. G(?]:‘h t L%%%§| , ehné?gs%(l)%crt%Féerﬁ{:eyg?%%?ébﬁ“@ §tﬁsaq’%§ﬁmo S
i ndependentsubstitbeobgroupsabdvesr substituted with one to four independently
sel ected R22 noifpi es whic n be.the sape or differgnt, each 2 noi ety
bei ng i ndepende I?'Qg?gﬁi@ggﬁ%qﬂ%?@% Feursenyisiing pk .a"ﬁ’ﬁﬁi conpound
sel ected frsQBhﬁtbénwr@aﬁlséﬁaﬁé,Sti ng of: 140 WD 03/053915 PCT/ US02/ 40453 a
C]—IO'C]—I,v-op%Q u%\l,.OO(“'OQOO!\ -~ Ial‘(\++00
't N_ OH O HI vor R*bamiRY], takep togethermwithdheigarbon toowkieb Repd R are 4-. 1\
1 HNO 1QO
=0
attached, is ~ :

with the proviso that at least one of V or T is selected from the group
consisting of ~C(O)N(R*)(OR*), -C(0)OR® and -C(O)NR?**R%, and
when —(W),-X-U- is alkylene, R’ is not alkyl.

2. Tﬁe compound according to claim 1, wherein m is 4.

3. The compound according to claim 1, wherein m is 3.

4. The compound according to claim 1, wherein m is 2.

5. The compound aqcording to claim 1, whérein mis 1.

6. The compouﬁd éécording to claim 1, whefein R¥is H. or
—(C4- Cg)alkyl.

7.  The compound according to claim 1, wherein R* is H or

—(C4- Cg)alkyl.

8. The compound according to claim 1, wherein T is selected from
the group consisting of —C(O)R*, -C(O)OR?, ~C(O)NR?**R%, and
—C(O)NRZ0R3.

9. The compound according to claim 8, wherein T is —C(O)OR? in
which R? is alkyl.

10.  The compound according to claim 8, wherein T is -C(O)NR®R*
in which R® is H or alkyl and R® is H, alkyl or ((C1 to Cg alkyl)NR?N?*.
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11.  The compound according to claim 1, wherein V is
~C(O)NRZ0OR? in which R® is H or alkyl and R*is H or alkyl.

12.  The compound according to claim 1, wherein V is —C(O)OR? in
which R? is alkyl.

13.  The compound according to claim 1, wherein W is —C(R%)(R*)- in
which R*is H and R* is H.

14.  The compound accbrding to claim 1, wherein W is a covalent
bond.

15.  The compound according to claim 1, wherein n is 1.

16.  The compound according to claim 1, wherein X'is arylene which -
is unsubstituted or substituted with one to two independently selected R?°
moieties which can be the same or different.

17.  The compound according to claim 16, wherein X is phenylene
which is unsubstituted or substituted with one or two halo substituents which
can be the same or different.

18.  The compound according to claim 1, wherein X is a
hetéroarylene which is unsubstituted or substituted with one to two

independently selected R?° moieties which can be the same or different.

19. The compound according to claim 1, wherein U is
=Y-(C(R*}R*)q--

20. The compound according to claim 19, wherein Y is -O-.

21.  The compound according to claim 19, wherein qis 1, R®is H or
alkyl and R* is H or alkyl.
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22.  The compound according to claim 1, wherein R'is selected from
the group consisting of cycloalkyl, aryl and heteroaryl, wherein each of the
cycloalkyl, aryl and heteroaryl groups of R' is independently unsubstituted or
substituted with one to five independently selected R?° moieties which can be
the same or different, each R?° moiety being independently selected from the

group of R? moieties,
23.  The compound according to claim 1, wherein R? is H.

24. The compound accbrding to claim 1, wherein each R®is
independently H, alkyl or aryl.

25.  The compound according to claim 1, wherein each R*is

independently H, alkyl or aryl.

26. The compound according to claim 1, wherein each R%is

independently H, alkyl or aryl. .

27.  The compound according to claim 1, wherein each R? is
independently selected from the group consisting of alkyl, R?'-substituted
alkyl, -OR?, halo, -CN, -NO,, -NR®R?, -C(O)OR?, -S(O)R®, -CF3, -OCF3, aryl,
heteroaryl, cycloalkyl, wherein each of the aryl, heteroaryl and cycloalkyl
groups of R?is independently unsubstituted or substituted with one to four
independently selected R? moieties which can be the same or different, each
R% moiety being independently selected from the group of R moieties.

28.  The compound according to claim 27, wherein R? is a
heteroaryl group selected from the group consisting of pyrazinyl, pyrrolyl,
pyridyl and morpholinyl.

29. The compound according to claim 1, wherein
M is -(C(R®*)(R*))m-, wherein mis 1 to 4;
V is —=C(O)OR® or —C(O)NR*0OR?,
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T is R¥'-substituted alkyl, -CN, ~C(O)OR?, -C(O)NR*OR?®,
-C(O)NR*R?, -C(0)R* or —C(R*)(=N(OR®));

W is a covalent bond or —(C(R®)(R*))z;

X is arylene or heteroarylene, each of which can be independently
unsubstituted or substituted with one to five independently selected R?®
moieties;

R' is cycloalkyl, aryl, heteroaryl, each of which can be independently
unsubstituted or substituted with one to four independently selected R?°
moieties; and

R?is H.

30. The compound according to claim 29, wherein mis 1.
31. The compound according to claim 29, wherein mis 2.

32. The compound according to claim 29, wherein R* is H or
—(C1- Ce)alkyl. and R* is H or —(C+- Cg)alkyl.

33.  The compound according to claim 29, wherein T is selected
from the group consisting of ~C(O)R?, -C(0)OR?®, -C(O)NR%R?%, and
~C(O)NRZ0OR?, |

34. The compound according to claim 33, wherein T is
~C(O)OR?® or -C(O)NRZR?,

35. The compound according to claim 29, wherein V is
—C(O)NR?0R? in which R® is H or alkyl and R®is H or alkyl.

36. The compound according to claim 29, wherein W is ~C(R®)(R*)-
in which n2 is 1, R®is H and R*is H or W is a covalent bond.

37. The compound according to claim 29, wherein X is arylene
which is unsubstituted or substituted with one to two independently selected

R?° moieties which can be the same or different.
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38. The compound according to claim 29, wherein U is
“Y-(C(R*NR*))q~

39. The compound according to claim 38, wherein Y is —O-, qis 1,
R3is H or alkyl and R* is H or alkyl.

40. The compound according to claim 29, wherein R'is selected
from the group consisting of aryl and heteroaryl, wherein each of the aryl and |
heteroaryl groups of R' is independently unsubstituted or substituted with one
to five independently selected R2° moieties which can be the same or
different, each R?’ moiety being independently selected from the group of R?
moieties, '

41.  The compound according to claim 29, wherein each R®is
independentiy H, alkyl or aryl, wherein the alkyl or.aryl groups can be
unsubstituted or substituted with one to four independently selected R%
moieties.

42.  The compound according to claim 29, wherein each R* is
independently H, alkyl or aryl.

43.  The compound according to claim 29, wherein each R’is
independently H, alkyl or aryl.

44.  The compound according to claim 29, wherein each R% is
independently selected from the group consisting of alkyl, R?'-substituted
alkyl, -OR?, halo, -CN, -NO,, -NR®R*, -C(O)OR?, -S(O)R?, -CF3, -OCF3, aryl,
heteroaryl, cycloalkyl, wherein each of the aryl, heteroaryl and cycloalkyl
groups of R%is independently unsubstituted or substituted with one to four
independently selected R% moieties which can be the same or different, each
R* moiety being independently selected from the group of R moieties.

45. A compound selected from the group consisting of:
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i somer t hwoasfs3946. A conpound according to claim45, whi PaTisoyeldsst ed
fromthe group consisting of HHO HHOHH 0O HOR OHXZ HO-N~,. 0 00 YO
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or a pharmaceutically acceptable salt, solvate or isomer thereof.

46. A compound according to claim 45, which is selected from the

.- group consisting of
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OO/ OIll H ON HO O ~
HONO/ ONO \ 1 0(\ OO
accept ablwogakszoisol vate or

\'1' V' F ,ko OO NIi aN 0 O HH
1/ 0o and ~ or a pharmaceutically

S ereof. 47. A conpoumrdTruspr/essnt ed by
Formula (1): T (Wr X U—R MV ) or a pharmaceutically accept abl e
salt, solvate or j soner t her eof ein: Mis -(CGR30)(R40)) m, wherein m
|slt06 T.is *\é-Lmaptedfr m h\é— pup consi st} ng Q¥-o 1subst|tuted
al kyl , cyq;,[,&g het er gg k Ntfycl oal kda . et erocycl oal kenyl ,
aryl, heteroar -OR3, -C(O R4 C( )0?3 - NR2 - C( O NR240R3,
- (O SR3,
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-NR24R25, -NR25C(O R4, -NR 25C(0O) OR3, -NR25C(O NR24R25, 171 WD 03/053915
PCT/ US02/ 40453 - NR 25C( O NR240R3, -NR 25S(O xR3, -SR3, -S(0O xNR24R25,

- S(O) XNRAFOR3/03393N, -P(O (R24) (OR24), -P(O (OR24) (OR24), PCTRANY/HMEOR3I)),
-C(O -AA-NR24R25 and - C( O - AA-NR250R3, wherein each of the cycl oal kyl,

het er ocycl oal kyl , cycl oal kenyl , , heterocycl oal kenyl, aryl and heteroaryl
groups of Tis igdeFendentI Ansybst i t ut ed dtituted with one to five
i ndependent | sﬂ ed RRQNpoi8¢i€s which ca h Ye or different,
each R20 npi-®ty DRI ng i ndepg t he group of R20

noi eti es bel oy, Vs selected f ing of alkyl,
R21-substituted {lﬁ , cycloal F cycl oal kenyl ,
het er ocycl oal kenyly; "&ryl, heter

~
<

-OR3, - , -(CR23R24) n1C( O) OR3,
-C(O NR24R25, - 3R24) n1C( Q -C(O) SR3 R24R25, - NR25C( O) R4,
-NR 25C( O) OR3 5C( O) NR24 R 25C( O) NR24 NR 25S(0) xR3, - SR3,
- S(O) xNR24R2 - SO XxNR250R3, ) (R24) ( ) (OR24) (OR24),
-C(R4) (=N(OR3 O-AA-NR 24 R 1-C(O - AA-NR 2520R , wherein each

of the cycl oal kyl, heterocycl oal kyl, cycl oal kenyl, heterocycl oal kenyl,

aryl and heteroayl groups of V is imdependently uwnsybstituted or

substi t ut edowi ﬁgfegiﬁ t hree #end jent |y se%e ¥®R20 noieties which
can be. the dane _iderent, ‘

sel ected fref't group of R20nviepies bel ow, Wes gslected fromthe group
consi sting of 0 OR26 RBR4)y - CH 25 /OR N 1P 0 zCS'r Sss'' a

CL&S
coval ent bond, -({C(R3)(R4))n2-, -0- 5o, and -N(2)-F X is selected from

the group consi $ting of al kyl ene, 09 | oal kyl ene, erocycl oal kyl ene,
aryl ene, hetergarghene and - CC, in each o al kyl ene,

g e or 3 | ene
N s

i ndependent |y

cycl oal kyl eng ocycl oal kyl e

(J
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groups of X is independently unsubstituted or substituted with one to four
172 WO 03/053915 PCT/ US02/ 40453 i ndependently selected R20 noi eti es which
can be thwovame3ss different, each R20 npiety being i ndepemdesnthosssel ect ed
fromthe group of R20noieties below, U is selected fromthe group
consisting of a covalent bond, -{C(R3)(R4))p-, -Y-(C(R3)(R4))q-,
-(C(R3)(R4))t-Y-,0and -Y-; XY i Lected fromto\\rle group consisting of -0-,
-S(O X, -N(@) - A LSO -, o -C(O)N§u?2 ST MEN(R24) C(O) -

- N( R24) C( OdN( 2 -N(R24) SpO) - A - N(RZ%® -S(ON(R24)-, and

-S(0) 2N(R24}; oZ i ting of -R3, -C(O R3,

-S(O XR3 and - NR3R4; n is O[td2; nlis w N2 is 1to 2, pis|
to 4, qgis l1tod Ft isl to ® vislto3 02; yiso3; R32 R31 H
AA is 0, wherei r°R31 and R32 he sanme or [ different and are each

i ndependently s d fromt p consi st f H alkyl, cycloalkyl,
aryl , heteroa\QﬁIﬁﬁmma ( CH2) 3NH( C=NH)~ CH2C( O) NH2, - CH2C( O) OH,
- CH2SH, -CHZSan“—iZCH(NHZ)C( )'eH, - CH2CH2C( D) OH, - CH2CH2C( O) NH2,

- (CH2) ANH2, - CH2CH2CH( OH) CH2NH2, - CH2CH(CH3) 2, - CH(CH3) CH2(CH3),

- CH2CH2SCH3, - CH20H, - CH( OH) ( ), N-HC/ ) JH2C N H 173 WO 03/ 053915
PCT/ US02/ 4045 L~ \

(¢}

Q o P ..

Ao
° .
@F

and
or a pharmaceutically acceptable salt, solvate or isomer thereof.

47. A compound represented by Formula (1):

T

/é((W)n—X—U—R1
vAM

R® 0)
or a pharmaceutically acceptable salt, solvate or isomer thereof, wherein:

M is «(C(R¥)(R*®))n-, wherein mis 1 to 6;

T is selected from the group consisting of R*'-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR3, -C(O)R*, -C(O)OR?, -C(0)NR*R%, -C(O)NR*OR?3, -C(0)SR?,
-NR*R% -NR?°C(0)R*, -NR*®C(0)OR3, -NR®C(O)NR*R?,
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H2C/ NH\ / -H2C OH and or R31 and R32, together with the Nto which R31
Is attached and the C to which R31 is attached, forma 5-nenbered ring

whi ch i s woalsiis ut ed or independently substituted w thpraThisde/ensgd group;
Rl is selected. fromthe group consisting of alkyl, R21-substituted al kyl,

cycl oal kyl v kpjlR?5 I alﬁ;gmy Y | 3aryl,

het er oaryl',th-eé&WaE%a %:ﬁ?%? efe#goggﬁ%‘g’ ?A@%W;ps ¢ycl oal kyl
het er ocycl -GN, kP(O)RIORENeR(0) OR¥) @R cCRINNWR)Rryl and het er oaryl
groups of (S, J pdependent | u tityted or substituted with one to
five indep’ﬁ@é‘ﬁﬁ'&keﬁec@@%’%ﬁﬁtb&- whi ch can be the sane or
different, eac ' ' ' e I m t he group of
R20 noi eti es bm%v?iﬂe)ggiw%@egcgﬁ R5.1 s ?#emglggéegé@%r%?%'r ent and each is
i ndependerhétgrocyeloatieayl, fand mndretenoany geaups cft T isgndépaendemiiyo, al kyl ,

oo b sy o O R RSB
et erocyc ’ - r o , - , - ,
- NR 24C( O [Rafeties Whiéh Bam\BedHe Baﬂﬁ)ordiﬂfér@ﬂﬂ%a@ﬁ)ﬁzgﬁ?&ety\/ﬂlﬁrﬁgfi n each of the
cycl oal kyl, heterocycl oal glfrg cycl oal kenégodp@het erocycl oal kenyl, aryl and

het er oar yl indeprnsiendly sebect RYrodp of iediepPElPWinsubst i t ut ed or
substituted w th. 0 f ' . al -substituted
al kyl or R22 m)Y ést#]egg&\%ﬁlfg%é%&n&%@sﬁgg%gﬁ% ozgl@ng'ggé%Pteggﬁy%Z noi ety
bei ng i ndemwgu,lnetéﬂioqcloed(yf, rcyoioikengr heterodycisaikenyhiaeyl| hetbehyly, each R3
is the sane _or different and ig | ndlgpeéiiém%% selected fromthe group
consi st ng'Qﬁ ’ ,(Q)R()/I’(,CRQZB- bEPIRR e I R cycl oal kyl ,
het er ocycl ¢ 24 yl er_ Bal ¢yl , heteroaryl,
oL T oeyelgerty SUONE g ohSRY SeEINRT oY oL oer
- NR24S( O) 2REE>C(ONORY) -DRZBGEINR IR/ MRZ CLONSR QR INBFS(AYRY eSBAI ky!
het er ocycl 245 YL 4 oheLer , ej.eroaryl
aroups of ROV ARE AR ah AR oR G AT R GREORE one 1o
four i ndepenreéptNioRe)) e (€r-A- KRR U -C(0)-AA-NR*0OR?,
wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyl,
heterocycloalkenyl, aryl and heteroaryl groups of V is independently
unsubstituted or substituted with one to three independently selected R?°
.=  Moieties which can be the same or different, each R? moiety being
independently selected from the group of R%moieties below;

W is selected from the group consisting of

R27
|
G e b
’ _CH_ CH
: L O Vel T
OR25
/ 0

N Q4
VI S e .Zf,

a covalent bond, -(C(R*}(R*))nz-, -O-, -S-, and -N(Z)-;
X is selected from the group consisting of alkylene, cycloalkylene,

heterocycloalkylene, arylene, heteroarylene and -C==C- wherein each of
the alkylene, cycloalkylene, heterocycloalkylene, arylene or heteroarylene
groups of X is independently unsubstituted or substituted with one to four
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substituted al kyl or R22 noieties which can be the sanme or different, each
R22 noi ety being i ndependently selected fromthe group of R22 nvieties
bel ow, eawb oR6539%5 i ndependent|y sel ected fromthe group censiwsvzagsdf H,

al kyl and -OCF3; each R7 is independently selected fromthe group

consi sti ”Qneég)ﬁ] ‘&yéelect@@Req %féﬂes%qch Ggﬁ bethe Bafelof &{fﬁf&#ﬁp%e”t ly

sel ected f consi sting R21- subst

hal o, -CN, R ngety bﬁﬁgm&perﬁeml%elec@((ﬁ)m&he wﬂ@ﬂ\wmales ISélﬁ))VX NR24R25

-S( O xR5, bstituted I
he§ e% )c()ar yl, cyctrJ &F%‘&Pted?m é'?%@ﬁ#o%t'"g %(%&@)ag'(r@)%? 5 > :\I( lIéZg) C? 8/ R5,
and - N( RZS-Xé‘(F@)WfEZI (C(RﬁﬁRgl)Jn %6 @33)9.‘(4 }lJ‘}e g,ﬁd/ly_ hal o- substituted aryl,

het eroaryl, cyc and het’erocycl oal k I(Q%rou ps of R20 is |ndependently
unsubstituted ofis selbstedtfmreﬂ\%mmas@ng O N8R BN bZ)-y-C@)act ed R22

ndependentG Qe GeORIET B NEE Elp S N R RIFen AT &7 (o oo

gr oups tamm%)mg)pers@)Nl(R%“peaﬁars@ qu:(%f).i ch both R20 C=0 groups are

attached is is one to three substl tuents |npe8end%ntl R%ect ed from
t he group consZﬁ?»GHngij frond@ greapgonsisting ofcig {

-C(O OR3, C—@é@g BR2AR25, - S(O) xNR24R25, _SOXR5, -CF3, - CFZCF3

- C(=NOH) R3 substituted al kyl, aryl, heteroaryl, cycI oaI kyl ,

het er ocycl oal ki is 0 td\l2R25) S(O xR5, -N( R25) C(O R5, and -N(R25)C( O) NR24R25;
wherein each of the {a hal o- substituted aryl, heteroaryl, cycloal kyl,
and heterocycl d?ﬂ cI;é/!oups of R21 is independently unsubstituted or
substituted Wty gnptdg four independently sel ected R23 noieties which can
be the same or different, each R23 noiety being i ndependently sel ected
fromthe group isf1R2S; noieties below, 175 WD 03/053915 PCT/ US02/ 40453 or
two R21 groups tak fi{gget her with the carbon to which both R2Z1 C=0 groups
are attached is |§ 2 is independently selected fromthe group
consisting of: tis1to4;

vis1to 3;
xis 0to 2;
yis Oto 3;
,R32 . E
31
N A
_N
AAis ILL‘ o , wherein R*' and R* are the same or
different and are each independently selected from the group consisting of H,
alkyl, cycloalkyl, aryl, heteroaryl, -NR?*R?, -(CH2)sNH(C=NH)NH,,
-CH.C(O)NHj, -CH,C(0)OH, -CH;SH, -CH2S-SCH2CH(NH2)C(O)OH,
-CH,CH,C(O)OH, -CH,CH2C(O)NHa, -(CH2)sNHz, -CH,CH>CH(OH)CH2NH;,
-CH,CH(CH3)2, -CH(CH3)CH2(CHa), -CH2CH2SCHj3, -CH,0H, -CH(OH)(CHa),

~L3~O)

173



hal o, al kynyl, aryl, heteroaryl, -OR24, -(Cl-C6 al kyl)-0OR24, -CN, -NO2, -
NR24R25, -C(O R23, -C(O OR23, -C(O NR24R25, -S(0O xNR24R25, -S(O xR23, -CF3,
- OCF3, -wB2aGk33915 C(=NOH) R23, - N(R24) S( O xR25, - N(R24) C( OPRTA]SOZ M3

-N(R24) C( O NR24R25, or two R22 groups taken together with the carbon to
whi ch both R22 CO\—group are attached is each R23 is. independently

sel ected fromthe 1D £ ,ng of H  hydroxyl, halo and al kyl; each
R24. is. |ndependen12 y 9 et 'fromthe group consisting of Hand alkyl;
each R25 is independentl ected fromthe gr oup consi sting of H,

hydr oxyl , al kyl, hydroxya aryl, cycl oal gt eroaryl, -NR24R24

sel ected fromthe group :7/ Qﬁ , hydroxyal kyl ,

aryl, cycloal kyl, heter | pdependent |y sel ected from

the group consisting of NE oar;aF" heterocy oal kyl and - NR24R25; R30 is

| ndependent | y Sﬁm"’t&ﬁ’d REDIR r%ﬁﬁ?r%fﬂ%}ecﬂ% uéﬂ'R‘*O{? dita2Rdd BAll the¢Pst | tuent
ently se

groups above; RA0 is indepe ected fromthe group consisting of H
and R20  stobwhichuiiis gitachpsl, &drava S-menfkiedediridg Milch isakesubstilgtecher wi th the

carbon to i ch R30 and R4 attached, is with the provisos that
at | east omeBP“QP’HWSI” %‘t@ﬁygpég‘%@@ﬁ{'ﬂ% Biroup consisting of

- (O N(R3) (OR4) R 1&@&6@% fﬁiﬁ‘#th&%r@h%o?\élsﬁn opal M”A&bﬁ@ntu{e‘@alkylx- s
al kyl ene, Rl is not alkyl, and 1 03/ 053915 CT/ US02/ 40453 Wwhen

(W, - X |sydmaﬂyylehetereoyclqﬁynhcnycloamw berocycloalkemdnayhdetgroaryhr Vi s
-NR255(0), R3, thejother of T or Vis not -C(ONR250R3. 48. A
phar maceut rea=CBAmel +CRIFGRRY i sing a t herapeutical |y

wherein each of the alkyl, cycloalkyl, heterocycloalkyl, cycloalkenyl,

heterocycloalkenyl, aryl and heteroaryl groups of R' is independently
unsubstituted or substituted with one to five independently selected R%
moieties which can be the same or different, each R** moiety being
independently selected from the group of R?® moieties below,

each R?, R* and R® is the same or different and each is independently
selected from the group consisting of H, halo, alkyl, R_zz-substituted alkyl,
cycloalkyl, heterocycloalkyl, cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl,
-OR®, -C(O)R, -C(O)OR®, -NR*R?, -NR*C(0O)R?, -N(=C-O-NR*R%),
-NR#3(0),R%,

wherein each of the cycloalkyl, heterocycloalkyl, cycloalkenyi,
heterocycloalkenyl, aryl and heteroaryl groups of R?, R* and R’is
independently unsubstituted or substituted with one to four independently
selected alkyl, R?-substituted alkyl or R?? moieties which can be the same or
different, each R? moiety being independently selected from the group of R?
moieties below;

each R® is the same or different and is independently selected from the
group consisting of H, alkyl, R%-substituted alkyl, cycloalkyl, heterocycloalkyl,
cycloalkenyl, heterocycloalkenyl, aryl, heteroaryl, -ORS,
-C(O)R’, -C(O)OR®, -NR¥R%, -NR**C(0)R?, -N(=C-O-NR*R**) and
-NR#*S(0),R?%,
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effective anmount of a conpound of claim1l or a pharnmaceutically acceptable
addition salt, solvate or isomer thereof, in conbination with a

phar macewwD®alos3dp1s accept abl e carrier. 49. A pharmaceut i calPcrarsposisss on for
the treatnment or prevention of inflammation in a subject, conprising an

effective anou ' ' laim1l or a
Eac oﬁBé %gggaggll, ?Bté?B%&oéJRﬂ'P%Mblkénﬁ

phar maceutical |y accepta , Solvate or | soner thereof, an
anti - i nf | ametetanygloatkenyl, dnfl saddreteroaoyhgréupscoifpdaitependently m 1 and a

pharmaceutically acceptable carrier. 50. A nethod. .for treatin

D event | nouiavbilifed ks Tuba itkdine oy ndeRg e i PR AT ITE: subj ect
in need thqjRetuted bIGT 6PR¥A mbrtibY wHidH 841t b¥ehasamBlordifférehER@HRF20f cl aim
1 or a pharnaceutically acceptable salt, solvate o% i somer thereof. 51. A

met hod of mpigdy beingdndeparidentiy selectiidsfsersdhengioun efRBynaiRties belovs- a,

20 i ot ori ng.rYIe. Raiaphsabent sERistes BB oGl EORPSR B,  car 1
effective sapuOCFQf a conpound of claim1 or a pharmaceutically acceptable
salt, solvate or 1s r. thereof. 52. A nethod of treating a condition or

di sease sel ect e2RahrRnistindepegdently selested fram the aroun reRISEINGP i alkyls

ost eoart hgj]%tb'%arﬂ%’nldog@ptl tis, gingivitis, corneal ulceration, solid tunor
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i nfl ammat ory bowah R%emsependéntlysalected frenothiesgranp cpseisting ok dlkyla subj ect ,

conpri si ng..sadmi nj sterjn the sufject.i g of gh gent a
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of treating a’'con L,tion Or di sease sel ecte fromthe “ group consisting of
fever, car@G(sMIDR’aarythath-silbstiutedangr hetegearyk eyejoalisyl, on, 177 WO
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di sease and H \héreféadof thearfUhalecdubstgd bfil, Hbtadainy] Gjokidig to the
subject in need of such treatment a therapeutically effective anount of a

conpound c@ndthetereayclnaliyl gpmsiaideuts indepgndentlypingibstitytedior sol vate or
i sormer the . . t | btd an. i | ected
fromthe  SEStsedwif JREISKrbabbamiat pedadh” MidiesUirbtpan e o5
syndr one, the same or different, each R% moiety being independently selected from the

' ‘group of R% moieties below,

or two R groups taken together with the carbon to which both R

“So=0

groups are attached is - ;

R?'is one to three substituents independently selected from the group
consisting of: -OR?, halo, -CN, -NO2, -NR*R?, -C(O)R®, -C(O)OR’,
_C(O)NRZR®, -S(0),NR¥R?, _SO,R®, -CF3, ~OCF3, -CF2CF3, -C(=NOH)R?,
R23.substituted alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl,
~N(R®)S(0),R®, ~N(R®)C(0)R®, and -N(R**)C(O)NR*R?;

wherein each of the aryl, halo-substituted aryl, heteroaryl, cycloalkyl,
and heterocycloalkyl groups of R*!'is independently unsubstituted or
substituted with one to four independehtly selected R% moieties which can be
the same or different, each R?® moiety being independently selected from the

group of R moieties below,
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groups are attached is ;

each R? is independently selected from the group consisting of H,
hydroxyl, halo and alkyl;

each R*is independently selected from the group consisting of H and
alkyl; | - o

each R%is independently selected from the groub consisting of H,

hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl, -NR%R2, —(C; to Cg

alky)NR2*N?*, -CF; and -S(O)R%; |

each R®is i-ndependently selected from the group consisting of H,
hydroxyl, alkyl, hydroxyalkyl, aryl, cycloalkyl, heteroaryl and -NR®R*;

R? is independently selected from the group consisting of heteroaryl,
heterocycloalkyl and -NR#*R%; |

R¥ is independently selected from the group consisting of H and R2°
sub"stituent groups above;

R* is independently selected from the group consisting of H and R
substituent groups above,

or R*® and R*, taken together with the carbon to which R**and R*’ are

™~ =0
attached, is -~ ;

with the provisos that at least one of V or T is selected from the group
consisting of ~C(O)N(R?*)(OR*), -C(O)OR? and —C(O)NR**R%, and
when —(W),-X-U- is alkylene, R is not alkyl, and
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when —(W),-X- is alkylene, -Y- is not -N(R**)C(0)-, and
when one of T or V is -NR°S(0),R?, the other of T or V is not
~C(O)NR®OR?, '

48. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of claim 1 or a pharmaceutically acceptable
addition salt, solvate or isomer thereof, in combination with a pharmaceutically
acceptable carrier.

49. A pharmaceutical composition for the treatmenf or prevention of
inflammation in a subject, comprising an effective amount of a combination of
a compound of claim 1 or a pharmaceutically acceptable salt, solvate or
isomer thereof, an anti-inflammatory agent different from the compound of
claim 1 and a pharmaceutically acceptable carrier.

50. A method for treating or preventing an inflammatory disorder
comprising administering to a subject in need thereof a therapeutically
effective amount of a compound of claim 1 o'ra pharmaceutically accéptable_

salt, solvate or isomer thereof.

51.. | A method of treating a condition or disease mediated by MMPs,
TNF-a, aggrecanase, or a combination thereof in a subject comprising:
administering to the subject in need of suchr treatment a therapeutically
effective amount of a compound of claim 1 or a pharmaceutically acceptable
salt, solvate or isomer thereof.

i+ 52. A method of treating a condition or disease selected from the
group consisting of rheumatoid arthritis, osteoarthritis, periodontitis, gingivitis,
corneal ulceration, solid tumor growth and tumor invasion by secondary.
metastases, neovascular glaucoma, inflammatory bowel disease, multiple
sclerosis and psoriasis in a subject, comprising: administering to the subject in
need of such treatment a therapeutically effective amount of a compound of

claim 1 or a pharmaceutically acceptable salt, solvate or isomer thereof.

53. A method of treating a condition or disease selected from the

group consisting of fever, cardiovascular conditions, hemorrhage, coagulation,
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cachexia, anorexia, alcoholism, acute phase response, acute infection, shock,

~ graft versus host reaction, autoimmune disease and HIV infection in a subject
comprising administering to the subject in need of such treafment a
therapeutically effective amount of a compound of claim 1 or a

pharmaceutically acceptable salt, solvate or isomer thereof.

54. A method of treating a condition or disease selected from the
group consisting of septic shock, haemodynamic shock, sepsis syndrome,
post ischaemic reperfusion injury, malaria, mycobacterial infection, meningitis,
psoriasis, congestive heart failure, fibrotic diseases, cachexia, graft rejection,
cancers such as cutaneous T-cell lymphoma, diseases involving
angiogenesis, autoimmune diseases, skin inflammatory diseases,
inflammatory bowel diseases such as Crohn’s disease and colitis, osteo and
rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, adult Still's
disease, ureitis, Wegener's granulomatosis, Behcehe disease, Sjogren’s
syndrome, sarcoidosis, polymyositis, dermatomyositis, multiple sclerosis,
radiation damage, hyperoxic alveolar injury, periodontal disease, HIV, non-
insulin dependent diabetes mellitus, systemic lupus erythematosus,

' - glaucoma, sércoidosis, idiopathic pulrhonary ﬁbroéis, bronChopuImohary'

' dyéplasia, retinal disease, scleroderma, osfeopbrdsis, renal ischeniia,
myocardial infarction, cerebral stroke, cerebral ischemia, nephritis, hepatitis,
glomerulonephritis, cryptogenic fibrosing aveolitis, psoriasis, transplant
rejection, atopic dermatitis, vasculitis, allergy, seasonal allergic rhinitis,
reversible airway obstruction, adult respiratory distress syndrome, asthma,
chronic obstructive pulmonary disease (COPD) and bronchitis in a subject
con%prising administering to the subject in need of such treatment a
therapeutically effective amount of a compound of claim 1 or a

pharmaceutically acceptable salt, solvate or isomer thereof.

55. Use of a compound of claim 1, 29 or 47 for manufacture of a

medicament for treatment or prevention of inflammation in a subject.
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