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WD 2004/ 094441 PCT/ US2004/ 011490 NOVEL PHOSPHONI C
ACI D COVPOUNDS AS | NHI BI TORS OF SERI NE PROTEASES

WOEROSSIREFERENCE TO RELATED APPLI CATI ONS 5 ThPGT/US2004/011490

application clains benefit of provisional application
Serial Nunmber 60/330,343, filed 19 Cctober 2001 and
US Serial No. 10/273,208 filed Cctober 17, 2002,

whi ch are hereby incorporated by reference. 10 FI ELD

N RHRTPENIETAGLS tidlaelcliBis A8y BB Gt sErine

conpounds, conpositions, prbgEEsEgtes and derivatives
thereof and for treating inflammtory and serine

pr ot ease nedi ated di sorders. I\/bre 15 particularly, the
phosphoni a6l kempauaeof e, RFEpeAbpl IERIGQE = °
i nfl ammat ory and serine prot ease rredl ated di sorders.
BACKGROUND OF THE | NVENTI ON 20 Serine proteases

r epr esERiE apPiEatien elaiss beneliefqreyisianas applicaionsserial Number

?@gﬁq@%’a 'fpecPW%) 8&;} ?@d)“i B{] ﬁﬁgﬁéﬁﬁﬁa&@@?&mgﬂ QPctober

rfs Eﬁ&):'e,rwhxbh Mcm@e@bwmlcbrridrawdeby federepcampl e,
cathepsin G (cat G is a chynmotrypsin-like serine
protease found in the 25 azurophilic granul es of

pol ynor phonucl ear | WE@%@%HEAHT@:ZENWIGE! ot her serine
prot eases such as h and
protease 3, cat G functions to degrade protei ns

t Gis thought to

deqr ad DerRIFRRAN SR GALPRLD ERtaky RVel,AgMpOUNGS, Methods for

[ C it
Py St Ty 88 g toro

apdifeiiceating infempmatennang serls@@m%@muam dmndeess More

ﬁ.&rH'égW Eﬁ@@ﬁ%ﬁ[&gﬁ@ag tor cfu? f&ﬁﬁlq@segﬂhnwt%iﬂ gfg serine
a&ﬂééwmato?%bﬁaMté&tﬂn@%ﬂammt@@s@@x@ﬁﬁ@l@r@céﬁsé n

mast. cells. HC has a vari ety of functions, including
mediated disorders.

BACKGROUND OF THE INVENTION

Serine proteases represent a broad class of endopeptidases that are
involved in physiological processes such as blood coagulation, complement
activation, phagocytosis and turnover of damaged cell tissue. For example,
cathepsin G (cat G) is a chymotrypsin-like serine protease found in the
azurophilic granules of polymorphonuclear leukocytes. Along with other serine
proteases such as human neutrop}\il elastase and protease 3, cat G functions
to dégrade proteins during inflammatory responses. Cat G is thought to
degrade human elastin during chronic lung inflammation, a process which may
in part be responsible for asthma, pulmonary emphysema, chronic obstructive
pulmonary diseases (COPD) as well as other pulmonary inflammatory

conditions. Similarly, human chymase (HC) is a chymotrypsin-like serine
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degradation of extracellular matrix proteins, cleavage
of angiotensin Ito angiotensin Il and activation of

woraionosd4pr ot eases and cyt oki nes. | nadequate cRPCIL/D8100H§11490

their natural inhibitors can cause these enzynes to
degrade healthy 5 constituents of the extracellular
matri x, and thereby contribute to inflanmtory
di sorders such as ast hma, enphysenm, bronchitis,

B0 a38 S5 PeBEEh Sndd Bk, G b ar P higes, inouaing
mmdaﬁdnecmdmacemhmbmems pRiteida! cleadgh b'ﬁa?%@téds‘ﬁ?i ')

to represent useful therapeutic agents. Pat ent
@ng@me@@ﬁ@ I} @n%@éh‘éatm ofanair@srmogas@sw| evigkines. Iramequate

lC%I’lé’D o T el ta [Jasl el%rﬁ%l’t?l’%S %3’1 cgag{%% t58§% ﬁb%@%? %3 %8Pacfe healthy

dﬂoﬁsmxeats (bfrthe axtrocollaar matia mmhmﬂwémﬂmaqa ligflammatory
acld derl%atlves have been descri bed as osteoclastic

Ssqrdes ASIEMememRhysems, bremehifis mserigsiscallgqgic fhinitis,
r

\/}rgls‘%lﬁ? ﬁg%l‘r@t?ﬁ%ngtlﬂﬂ iy anHtrebc—:?‘rftzglo ﬁ,{é ity 'Qitfsdlgﬁﬂall molecule

mmrpldmsdﬁ cah&t arad H(lc,anre Iﬂelptoart@me@entmﬁemlulwapéuﬁc agents.

particular, inhibitors of cathepsin G and chynase)

useful for treating inflammtory and seri ne protease

medi at gl P@te?ﬂ@'@@@ﬂﬁtto B%e%‘@t%?rar&gr éﬁlc@ﬁied Chem. Lett,

i nvention to 20 prOV| de a process parln
[IR8SphofHi6g. ‘0301pﬂ1&@¢>Heacrdoeaphcmspimmmamdsc;ompounds useful in
%g?ﬁs itions, ,internedi ates and ,der,i vat

3 bopg Wartind dlipeesorin le'%énre?rz}hves thyighpgenonic acid

etibaties Rdve beat d88oribtld HBEMsA0dc htsdLRBBitors of
medi ated di sorders. 2 WO 2004/ 094441 P /US 004/ 011490
RVYIZF THE | NVENTION This invention is d| rected to

compounds of Fornmula (J): 0 R2Z Rl

Accordingly, it is an object of the present invention to provide
phosphonic acid compounds that are serine protease inhibitors (in particular,
inhibitors of cathepsin G and chymase) useful for treating inflammatory and
serine protease mediated disorders. It is another object of the invention to
provide a process for preparing phosphonic or bhosphinic acid compounds,
compositions, intermediates and derivatives thereof. It is a further object of the
invention to provide methods for treating inflammatory and serine protease
mediated disorders.
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XXY -RBZ R6~P R5 O\OR4 Formula (1) wherein
Rl is selected fromthe group consisting of a

woetgoayt| yl ring (wherein the point of attaRtmEs004/011490
for the heterocyclyl ring at RL is a nitrogen ring

at

om). and -N(R7R8); wherein the heterocyclyl ring is

optionally substituted with one to two substituents
i ndependently selected fromthe group consisting of:

a)

ar

. CL. 8 al kyl opt'! igg!l sug 'éﬁed on_a term nal
carbon atomw th '¥ Sﬁ" fromthe

oup consisting of aryl, heteroaryl, (halo)1l-3 and

hydroxy; b). Cl1_8 al koxy optionally substituted on a
t er m ddiis ivaebtion &t directed ko sompbenhdt veRormelee@)ed from
the group consisting of carboxyl, (halo)l_3 and

hydroxy; c). aryl; 15 d). heteroaryl® e). cyano; f).

hal ogen; g). hydroxy.---g, d, 20 1i).
heterocyclyl optionally s th one to two
substituents i ndep’endentl g™ t he group
consi sting of oxo and arylj; optional Iy fused
with the carbon of \attach spiro
heterocyclyl 3 WD 20Q4/094 011490
noi ety; -R3
Z
/P R
R5——O \\O 4

Formuia (I)

wherein

R1 is selected from the group consisting of a heterocyclyl ring (wherein the

point of attachment for the heterocyclyl ring at R, is a nitrogen ring atom)
and -N(R7Rs); wherein the heterocyclyl ring is optionally substituted with one
to two substituents independently selected from the group consisting of:

. C1.g alkyl optionally substituted on a terminal carbon atom with a substituent

selected from the group consisting of aryl, heteroaryl, (halo).3 and hydroxy;

. C1.g alkoxy optionally substituted on a terminal carbon atom with a

substituent selected from the group consisting of carboxyl, (halo)s.3 and
hydroxy;

. aryl;

. heteroaryil;
. cyano;

. halogen;
. hydroxy;

. hitro; and,

. heterocyclyl optionally substituted with one to two substituents

independently selected from the group consisting of oxo and aryl; and,
optionally fused with the carbon of attachment to form a spiro heterocyclyl
3
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and, wherein the aryl portion of the a). and i).
substituent, the heteroaryl portion of the a).

waagviueent and the c). aryl and d). heter oarpCT/US2004/011490

substituents are optionally substituted with one to

four substituents independently 5 selected fromthe

group consisting of Cl-4 alkyl, C24 al kenyl, Cl-4

al koxy, cycl oal kyl, heterocyclyl, aryl,

ar ylbfety4) al kyl, aryloxy, heteroaryl,

het eroa¥’y| (C1-4)al kyl, hal ogen, hydroxy, nitro, ,

(einall wlhéré(\ Glicfe é}y@ll;ﬂ@#iomoﬁthe(d)aéoq i) S(!bﬁiit?éﬁﬂ ,Iéthéyietér@al;%

is sel.ect romthe group consjstin ydr ogen, .

Cl- @Orgplz;ﬂ??'&%a?@zm@tlt%nkaw fhe as and ahg €L fEeroRBisuRgituents
ro IR, 1 i ) -8 Al '

SUEER, FERTigh S08sbied R ong 18 (S Y IosRorE dgpendenty

subsglectadrftors dhe graup tomsisttriyeofd® ouplkylh Bsisslkeryl,of 1.4 alkoxy,

cycl oal kyl . heterocycly]|, l,,,, heteroaryl, am no

O ol he et aV] mmafetnakyt SRasRt fataSerd
th Y Kk ;

(o) S S el B Ser KRATE ARG (P el and
cyc{hadn)ke(@nls)alkoxy; 20 ad). heterocyclyl (wherein the
poi nt of attachnment at R8 is a carbon ring atom;
wherein the ab). cycloal kyl, ac). cycl oal kenyl and

®)is sBRIcksPRvAl tHe drobprcehBistiig of Agdrodest €&l ¥hd Cog

contains at |east one nitrogen ring atom substituents

andalkeR¥; cycl oal kyl , heterocyclyl, aryl and heteroaryl

portions of the aa). substituent are optionally

substituted with one to four substituents 25

IRyde peledted fronsttleagroad coneitihggef.gr oup consi sting of:
[ly substituted on a term.n

ba). C1-8 al kyl optiana ) _nal
@é‘&-b@n—B W?Halg/ éléh?&'&‘{t?@ Qérﬁ tei@l"é%‘t(‘@db@'_? glarg péth a

e BuE S SGBh it e Gl bdrdfbtindt Broldi heterocyciy,
hydr agdnhetarahrgl] aghiad kwith twg babstjtlieBtsandepgmitently;seBicted from
bb) . ,Cl1-8 al koxy .optignally substjtute n a.tern na

o) bUTE SHouR SISt o T Brodareand Cisw Gl (Rai@horandl Pydroxy;
GboURvERARNEL I Ng of carboxyl, (halo)1-3 and 4 WO

2004/ 094441 '"PCT/ US2004/ 011490 hydr oxy;
ac). cycloalkenyl; and,

ad). heterocyclyl (wherein the point of attachment at Rg is a carbon ring atom);
wherein the ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl (wherein the
ad). heterocyclyl contains at least one nitrogen ring atom) substituents and
the cycloalkyl, heterocyclyl, aryl and heteroaryl portions of the aa).
substituent are optionally substituted with one to four substituents
independently selected from the group consisting of:
ba). Ci.s alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C.g alkyl), (halo).3 and hydroxy;
bb). Ci.s alkoxy optionally substituted on a terminal carbon atom with a

substituent selected from the group consisting of carboxyl, (halo)s.3 and

4



bc). carbonyl substituted with a substituent sel ected

fromthe group consisting of C1-8 alkyl, aryl,
wa@eokHa48) al kyl , aryl (C2-8) al kenyl, het er oar yPCT/US2004/011490

heteroaryl (Cl-8)all cyl and heteroaryl (C2-8)al kenyl; 5

bd). aryl; be). heteroaryl; bf). am no substituted

Wth two substituents independently selected fromthe

group consi sting of hydrogen and Cl1-8 al kyl; bg).

cyang'dm&&.bh). hal ogen; bi). hydroxy; bj). nitro;

bk) . Hete bcyclyl optionally substituted with one to

tow). osarbenpissubistirntd witindlsubdtitentsdié@BY Frobh Bt Pfdﬂpe&)nsisting

with af ubstituent selected fromthe group consfsting

15 of Olcqr-sakiviceryl, amiCi-s etk @yl (€pa)alisenyl, heteroaryl,

I 2 I t I (C1- 8) al kyl
e MR ShEERTSanCE RN by “hryl
the). amgdt er oaryl and bk). heterocyclyl substituents and
th I d heteroaryl portions of the bc).
Bals (1 ieTealv: A1y substi !

are optionally substituted wth one to

R SPRE SUbiey WRATRE Ul RANBEREILIRMdBSed from the

group 20 consisting of

subsgiaup exhsisting ofchydrogeén and an akygmwith a

z)wstitue_nt sel ected fromthe group consisting of
"n&y?g?rbst ituted with two substituents

10 ibhglepansdrmt |y sel ected fromthe group consisting of
hydrogen and Cl1-8 al kyl), (halo)1-3 and hydroxy), Cl-4
&MkoRydiayti onal |y substituted on a term nal carbon
z[))@omn '(;.h a substituent selected fromthe 25 group
consi sti'ng of (halo)1-3), anmino (substituted with two

blps histarevyclyl dprideay denstltitedaligs bRE th WE kB RUBERRNts: and.
0 drogen and Cl-4 al kyl al ogen,

Eﬁgf%f('%rg{ aUI;$tIIIIf@,d Wit a qybétihueatjselﬁateoIf’mIIdpeignm consisting
15 Sl EAeBhy I IHG S e, LR sy,
consheterearylf€ 1 plalkyl anti meterdBryl@shfdlkényied with two
subst.i tuents i ndependently sel ected fromthe group
&’IIIﬁé‘?'QttI‘%gdgfarMIyE’Pgaﬁe@ﬁw'@fﬂd@@ kgterocyshy substitugats, and the
bi arylal REbr8A91 Pbrtions ¥ the bc). substituent are optionally substituted
with one to four substituents independently selected from the group
20 consisting of Cq.4 alkyl (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
hydrogen and Cy.g alkyl), (halo).3 and hydroxy), C1.4 alkoxy (optionally
substituted on a terminal carbon atom with a substituent selected from the
25 group consisting of (halo)+.3), amino (substituted with two substituents
independently selected from the group consisting of hydrogen and Cq4
alkyl), halogen, hydroxy and nitro;
and, provided that the optional substituent attached to the ad). heterocyclyl
nitrogen ring atom is not selected from the group consisting of bf). amino
30 (substituted with two substituents independently selected from the group
consisting of hydrogen and Cy alkyl), bh). halogen, bi). hydroxy and bj).

5
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WD 2004/ 094441 PCT/ US2004/ 011490 nitro; R4 is
sel ected fromthe group consisting of Cl-4 alkyl

w@ optioonal | y substituted on a term nal car bonPEI/U82004/011490

with a substituent selected fromthe group consisting
5 of aryl and heteroaryl), aryl and heteroaryl;
wherein aryl and heteroaryl and the aryl and

het eroaryl portions of the substituted al kyl are
optjonally substituted with one to four substituents
|nB@Ehndently selected fromthe group consisting of
ClL 4 alkyl, amno (substituted with two substituents
|ndependently selected fromthe grou conS|st|ng of

thldmme@fmmgm@paﬂd{ws)mg@jghg alkd|(eptenalimsnibsiijpied on a

Dot e Al G ik SR B B corfisting

gr BHANE ANE ihetdroanal, t@andtdenesn; whersih)aryiGndthelekodryl and

optionally substituted on a terninal carbon atomw th

a theuped an@éﬂer@ané@pétmsrqiﬁhe rebslitats alsnkaretonilpnatly

TRV S PSRRI Ry sl om e
hy@r&%m@mu@gﬂcm BV anﬂﬁ@K@)bbﬂﬂﬂ&d dvntlybivcosubstments

Cl 4 al koxy optionally substituted on a {ermnal

carm@eaﬁ@mwehc@dzfoor@dbg@f@tereﬁ@n%‘éi"&f) pvdregen@ng Cia

al %yf&))fgg ce ’FH%}% ndh&ﬁﬁdﬁﬁh %h%r}& F@t K gubi?i)tugﬁtg

i ndependently selected fromthe group consisting of

Ryan %ﬁnargﬁ%ﬁaeﬁséw o Yesizai ring S15L AR AGHY SEleFBldfom the

onaﬁ %g;gp t he benzene ring; thereby providing
thple g system wherein the multiple ring

&3)stlydrogen;sel ect ed fromthe group consisting of

B G REM P LRI SRS S agrargl cenpBHHort 88,
het afiglilent saRetdEman thegpsu @bﬁél@ﬁﬁ?’ bf aﬁmb (substiited with
the multiple ring system can optiona

subéwptaub@atuﬁrﬁmlr&weﬂdemtbuwlggu@@ltfrqméh@ Qr@up consisting of
hydrogen and C.4 alkyl), (halo).3 and hydroxy;
cc). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo).3 and hydroxy;
cd). Co4 alkenyl;
ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C.4 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, Rz and R; together form at least one ring fused to the benzene ring;
thereby providing a multiple ring system; wherein the multiple ring system is
selected from the group consisting of Cog-C14 benzo fused cycloalkyl, Cg-C14
benzo fused cycloalkenyl, Co-C14 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the multiple ring

system can optionally be substituted with one to four substituents
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i nde FEMHREARNSSIG

WO 2004/ 094441 PCT/ US2004/ 011490 i ndependently
sel ected fromthe group consisting of da). Cl.4 alkyl

wopionakl y substituted on a term nal carbon arPCRUS20041011490

a substituent selected fromthe group consisting of
am no (substituted with two substituents

i ndependently selected fromthe group consisting of 5
hydrogen and Cl1.4 al kyl), (halo)1-3 and hydroxy; db).

car DSRPERIdn G oqiBaRe ARBHRE biktP EnTRAFT Om ¢ he
AU IS Geieyl Dbtiogalpf subigkd-oh aRshiivglraon afish wifh no

substituted with two substituents independently '
sel eévBelittpphsalneied drasn phe araypseonsistio @fyamm@e(.suhamuted with

415 e o 0 5 U o

hydr thgdmmndalﬁlC&; alkdyy)l (Hahp) s cimal ﬁydroﬂ.)ﬁ subst i t uted on
fdrbéerm n tomwith a substituent selected

msé ioRah SuPs ilytast om aitagminal sarbop aterm with A
‘gr“‘éué‘*%%“&‘é.é@ﬁgn'%d%?%"’ﬁr 3 Bl oS RIS GRRTLS A hyaroxy;

(deal aying sabstitutegdwitix Wwo anbstitughts(inpgepemddrtly selected from the
substituted w,th o eé{ﬁo four s bstkyjuents

ogeANd p consisting of
@H)8 ralidgen; and hal ogen); 20 R6 is selected fromthe
group consisting of C1_8 alkyl, aryl(Cl_8)alkyl, Cl1_8
@leao*vdrom ahdCl 8)al koxy, C2 8 al kenyl, C2 8

termg(? aryl (C2_8)al kenyl, aryl (C2.8)al kenyl oxy,
I 'yl oxy and hydroxy; 25 X and Y are

[ ndependent ly selected fromthe group consisting of
hydrogen, Cl1_8 al kyl (opt] onall% substituted on a
t%sr'ﬁ]Sﬁlﬁct%ﬁgmﬁhgtgiﬁvmopnaétl@g: p& hiydiogen anskCecaligyl (ansionally

the S .. h rocvcl yl
eSS0 SN HEL % ¥t S FTAENCibotea rom e
s u bgmuplwmts&;tmg de pevide fislibhstiteted aligtitwd S@tﬁ@tﬁtﬁ@ntg rlﬁt!l’ﬁfbendently
drogen and  C1_8 al kyl) hal 0)

t f h
30 $RFEATIOM ¢ GratiheRpRBG Tnarogen and G Al dhale): s and
t
RePRTSY FRDLRAEEN SoPuEHRNA) bRtq Rl
independently selected from the group consisting of C+.g alkyl and halogen);

Re is selected from the group consisting of C1.g alkyl, aryl(C1.g)alkyl, C4.¢ alkoxy,
aryl(C1.g)alkoxy, Cz. alkenyl, C,.g alkenyloxy, aryl(C.g)alkenyl,
aryl(Cz.g)alkenyloxy, aryl, aryloxy and hydroxy;

Xand Y are independently selected from the group consisting of hydrogen, Ci.
alkyl (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of cycloalkyl, heterocyclyl, aryl,
heteroaryl, amino (substituted with two substituents independently selected
from the group consisting of hydrogen and C. alkyl), (halo)y.3 and
hydroxy), C1.g alkoxy (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo).; and

7
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WO 2004/ 094441 PCT/ US2004/ 011490 hydroxy), C2_8
al kenyl oxy, cycl oal kyl, heterocyclyl, aryl, aryl oxy,

whedoeooany|l and hydroxy; optionally, X and Y BCEUS208€€11490

together with the carbon of attachnent to forma
Spiro cycloal cyl or heterocyclyl noiety; and,
optionally, Y is not present; wherein X is one
substituent attached by a double-bond 5 selected from

h t
ViR o kb B8 dyolpeih o Rbyel ) hioty, Befiroary
Co%ﬁdiﬁydﬂﬂ%@bpﬂoh@lﬁﬂ X Aydvogrerfused idgetiBeralvitly the cérbbn of
is a bond (wherein Z forns a double bond with th

canatiaahmantatq feemreapire sycloakybgr halREeYeivi maiRly: %?‘éusﬂmona"y,

<1, P E A RSB P phpshanhy e vono
al %@P@CL@@Q& tﬂb?ﬁMb@&mnsuﬁg wf OB, imingd, ((Clg)@]l@lhmmyand

and hydr oxy i somers, racemates, enantioners,
dlﬁwﬂEWWGHEPsaﬁﬁd salts thereof. 15 Enbodi nents of

the present invention include a process for preparing

a conpound of Formula (1) conprising coupling under

Be saletrddenrtithe gnsumcbnsisting obaboaddhyﬂrogen randaC (Aalkyl; if Z

oS ke ot O S fgentr
For r@(\@ @M@%ﬁpﬁﬁ@%éﬁe%ﬂsh@%@é&@éﬂé@ﬁ% aRfingié-bond

R5 (se)edRed from the group conS|st|ng of hydrogen' C1.g alkoxy, Co.s alkenyloxy,
aryloxy, aryl(C4.4)alkoxy and hydroxy,

and isomers, racemates, enantiomers, diastereomers and salts thereof.

Embodiments of the present invention include a process for pfeparing a
compound of Formula () comprising coupling under suitable conditions a first
compound of Formula (A):

R
HN/ 7
\Rg

Formula (A)

with a second compound selected from the group consisting of Formula (B) and
Formuia (C):
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15

Formula (B) Fornmula (C) to produce a third conmpound
sel ected fromthe group consisting of Fornula (D) and

wooroade4(E): R2Z RB R2 8 R3!"™ N,R3 /- N "PRIURI04/QA1490

0 OO0 Re0--PP\ z RROR6 R4 R6 RA Fornula (D)
Formula (E) wherein 5 R7 is selected fromthe group
consi sting of hydrogen, ClL 8 alkyl and C2_8 al kenyl;
R8 is selected fromthe group consisting of: aa). Cl1_8
al kyl optionally substituted on a term nal carbon atom
with a-10~gybstituent selected from ‘he §ooup O

consi s’tl ng 3%% yl, heter ocycl. I,
het er oar Ogm

cycl oal kyl ;
heterocyclyl

he poi nt of attachrrer}}p t RBRus

a carbon Eéfgg/a\on) 49 WD 2004/ 094441

prer e &

PCT/ US200 149Q, wherein the ab). cycl gépkyl I%’f’c)
cycl oal kenyl and ad) heterocyclyl (wherein the ?

het er ocyclkermuda(B) ns at | east one nitrog@E¥RHAG) at om
substituents and the cycloal kyl, heterocyclyl, aryl

and heteroaryl portions of the aa) substltuen }re
toppriodnee pythisd semPouNeSekpatnd biven s sroup cansista i icEmyia (D)

[ nd%%elf]ool'ﬁmléYE)s.el ect ed from the group consisting of:

- -
Pl ‘\ Pid -

5’ I { R
' ‘ \
INZ TN ~R,
— (@]
o)
\ J X
RsO/ RsO™ 7\ .
RG R4
Formula (D) Formula (E)

"~ wherein

Ry is selected from the group consisting of hydrogen, C1.g alkyl and Co.s

alkenyl;

Rs is selected from the group consisting of:

aa). C.s alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of cycloalkyl, heterocyclyl,
aryl, heteroaryl, amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C1.s alkyl), (halo)1.3
and hydroxy;

ab). cycloalkyl;

ac). cycloalkenyl; and,

ad). heterocyclyl (wherein the point of attachment at Rg is @ carbon ring atom);

9
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ba). Cl1_8 al kyl optionally substituted on a term nal
carbon atomwith a substituent selected fromthe

w@e@apoaonsi sting of amino (wWwth two substit uRCE/ES2004/011490

i ndependently selected fromthe group consisting of
hydrogen and Cl1_8 al kyl), (halo)1_3 and hydroxy; 10
bb). C1_8 al koxy optionally substituted on a termnal
carbon atomw th a substituent selected fromthe

GRS il b e, Byo B tarn
fr oem t hetegowq@l oonging an@aspén@hlt&)wﬁh‘tjﬂg ammy) substltuents and
., heteroary

ﬁg @aﬂl Tyfs%tﬁf‘c{%}:lg/gzﬁaﬁ?%@fe%ﬁmw@rgw @éﬂ';ﬂ aa)
bd)shub%'hlrﬂent Bed opﬂ@’ri@ gpﬁfﬁéétut% withh é}f?ﬂ @gr%g%%&&

two substi penden Iy se rom
gr cndepm@rﬂbnse@e@édlﬁpmﬁ@grompobcﬁh@mgldfyl 20 bg).

nitro; bk
oE oie sl prlidhalBibsylidpor @r@ﬁr%ceﬁ%@t%wm@ )
£ o R m, €20 PUb cohs| RGOS RS (e
of Caulsstiweyis indgpendeatly s¢letted) tbiythe group consisting of hydrogen
I K I het eroaryl (Cl_8) al kyl"
g% %'(ﬁ?g %w?&alg;éliﬁ&d errgl n theybt(j) azyl d
).- Cheafoxgraptionany Slibstitetiees Yé‘fhﬁhal%a%bh bHSALGLPR
the aryl and heteroaryl portions of the bc).

subs#ihsigynisetecied fronuihegreupsonsistisg of saraxyh (bale)t0and
four Jtuents independently selected fromthe
group?congl sting of Cl-4 alkyl (optionally substituted

bo). a dagbomy &Ubsﬁtutmhwﬂh @muustlfuenl@e%téwﬂéfrp%%éup consisting
PCT/ U £04/0 149 énu::)St ituent selected fromthe
gr oup! &orssAliYli ﬁ@' cﬁr)"é alkyt @ G2-aiplsenyl, heterpagy,

conai St C HBRERAR hetr BEAFRNS M bl oy 1. 3" and
beihir ery;) , Cl-4 aI koxy (optionally
be). heteroaryl;
bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C.g alkyl;
bg). cyano;
bh). halogen;
bi). hydroxy;
bj). nitro;
bk). heterocyclyl optionally substituted with one to two oxo substituents; and,
bl). sulfonyl substituted with a substituent selected from the group consisting
of C1.g alkyl, aryl, aryl(C1.g)alkyl, aryl(C,.g)alkenyl, heteroaryl,
heteroaryl(C1.g)alkyl and heteroaryl(C..g)alkenyl;
wherein the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the
aryl and heteroaryl portions of the bc). substituent are optionally substituted
with one to four substituents independently selected from the group

consisting of C.4 alkyl (optionally substituted on a terminal carbon atom with

10
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substituted on a termnal carbon atomw th a
substituent selected fromthe 5 group consisting of

W@ bakoy444B8) , am no (substituted with two substPCT/ESL084/011490

i ndependently selected fromthe group consisting of
hydrogen and Cl-4 al kyl), hal ogen, hydroxy and nitro;
and, provided that the optional substituent attached
to the ad). heterocyclyl nitrogen ring atomis not

upetEREAro PR EHE RBR ot flnatiamBR Gbstitiea win
sel @t subdtitoents edepedidentp Balegtddfjorr theyftogg eBnaisfing of

Cl1-8 al kyl), bh). hal ogen, bi). hydroxy_ and bj) ]
ni t AProgdn adddel-ealkuld Malih-s AR GVERXYedass alkpky (emtionally

Cl- ! y, i ; i.nal

car B P KR 2l Wi 2 Bultnand SHIEL g the

ﬁo NGOSIDI o'olg‘isisbmgalf_}(halancgl),fmh Efog(aub*aﬁtut@{ with 3Wd s# bstitue;‘lts
eteroaryl ; erei n ar an et eroar and the ar

and‘nH@P@¥%%?tl%13%%?t?ﬁ2?%n the gruipseansisting idvaregen ap@ Ci4

opt 4 I ' ' .one to four substituents

[ nd%lggﬁﬁﬁn?$§??¥0i§%€%n%gﬁ’t he group consisting of

@nd4 pedviged thaatritrpoptiarizs substitedninattdchedotoshb std) t etataeyclyl

MM 1B B8 PR |
hals@batitdtel with alvis WubsttdeAtdinB8pangeritht f96&€d :fﬁ)gﬁl the group

(

benzene ring and i ndependently sel ected from

gr oeqnsisiing efthyisgogen asd Ea.alkyt bbgdralogen,. bithydradykand bj).
°pt|j1i9r§al |y substituted on a term nal carbon atomw th

a substituent selected fromthe group consisting of
amno (substituted with two substituents

i ndependent|ly selected fromthe group consistin

f

Red® sgestechtiomithe gipup cpnsising ef ©43 altvd (wmr@ﬂy%ugﬁtituted ona

] - i . i t i o
car i cattRoRP R oIS RIGHR el 18 fie) b WBhsisting
oD PR At ond oy st an

. ca) ... al kenyl :. ce).

i 6 2V beteseeno| pAtiORs of 8&%&%@%@@ Jled e haliona
s el afsttlitbl WM Hife Ry BuSSNEERS' iRdeSEn O QRLLEF from the

. Cl_4 al kyl;

group consisting of Cq_4 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C1.4
alkyl), cyano, halogen, hydroxy and (halo).5(C+.g)alkyl;

Rz and Rj are attached to a benzene ring and independently selected from the
group consisting of

ca). hydrogen;

cb). Cq4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
hydrogen and C1.4 alkyl), (halo).3 and hydroxy;

cc). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a

substituent selected from the group consisting of (halo)s.3 and hydroxy;

11
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cf). halogen; and, 5 cg). hydroxy; optionally, R2 and
R3 together format |east one ring fused to the

wheoaema4ri ng; thereby providing a multiple rP@mUS2004/011490

system wherein the multiple ring systemis selected
fromthe group consisting of C9-Cl4 benzo fused
cycl oal kyl , C9-Cl4 benzo fused cycl oal kenyl, C9-Cl4
benzo fused aryl, benzo fused 10 heterocyclyl and

zp f eteroaryl; and, wherein the nmultiple ring
g@?t gﬁﬁ“%gﬁe%ggti onal |y be substituted with one to four

gepsbanine sUbstitutetPRiRA dRbIsupsmekAR! indepe R ities&lESEA from the
consisting of: da). Cl1 4 alkyl optionally substituted

on adfRPFanaistng Hidosdesn and Kia alledbst i t uent sel ect ed
f.HO r consi sting of am no (substituted with
PR naespl 2,

ents independently selected fromthe
guhupydaxgi sti ng of hydrogen and Cl. 4 al kyl),

2 )
SRR Re ok A QGB b aITh 2414535 OmETOALERAO the bonzene ring;
i t Bk | | St f. .
P e g S RIS g v
t wosededisd iftaue thes g'rc}upelj]mmmingl of Gdgedé%pbfﬁ:lofmlsed gﬂg)eloaﬂ@l, Co-C14
r tin ogen an a : .
o U SHEL L SR R q0et a0 clo sl ol
sel pabrityblPENd BRNgh %’ébocﬁ’%lgtfﬁrxlfn gge,f whEFEIR UG8 le ring

C1_8 al kyl "(optionally s on a termna
cardysteratcam aptiomally betssibstiuterd withlomet tedobir substieents

i st f . an] bst | d with
L DB R <ielen H0HT e GEP A BtsTABSE (he o1 oup
da)isCsl angl optidhaliyaarRtianed 64 aefhindl barddiPb®hi withand

hydr oxy) and aryl éoptl onal l'y substituted with one to
f our SuRftisent selfcied fromtheparete wongistig of aening (substituted with

gro ot : logen):; 12 |
S0 R el ilesiTbotl stleoRR A B B bLn Phofibmer
gr oufpydrogsin snidrGh. &Ik Baid)kybnd a.zwdxg,l- 8)al kyl, C1-8
H:o Y, rg/(l (C1-8)al koxy, C2-8 al kenyl, C2-8 i
a it 6@39, y&pyp(@gc sykdtikgagion a tarmipaicashan réempvdtha
aryl suptiieht sefte d8RPING group consisting of (halo).s and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.4 alkyl;
dd). halogen;
de). hydroxy; and,

df). nitro;

Rs is selected from the group consisting of hydrogen and C+.g alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C.4 alkyl), (halo)s.3 and
hydroxy) and aryl (optionally substituted with one to four substituents
independently selected from the group consisting of C1.g alkyl and halogén);

12
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5 Xis selected fromthe group consisting of 0, S,
imno, (Cl-4)alkylimno and hydroxyimno; and, Z is

w@edogo9adl from t he group consisting of a bond, PalUSmEEN11490

and C1-8 alkyl; if Z is a bond (wherein Z forns a
doubl e bond wth the carbon of attachment for 10 X),
then X is selected fromthe group consisting of

hydr ogen, Cl1-8 alkoxy, C2-8 alkenyloxy, aryl oxy,

S et Y e OB XEN Sl BF e IR U PRSI s ahony,
Errbalt!/i(@e@)ad;kmdy Che arlka%r@zd @lkenylow arpigCyl Qﬁlk’enyl
ng@g& ofl Formula (O 0 r \"0 R3/ SR R4

R50 2ﬁW?ﬁﬂy@WC?W|MQWY@WhM9X¥B are attached to

a benzene ring and i ndependently selected fromthe

group consisting of 20 ca). hydrogen; cb). Cl-4 al kyl

opisi sah@ctteq froobite groupdcomsistingef i@,y imiao, (@0, flkytinvind land
sti.tuent selected fromthe group consisting of
Péﬂ%@?’t d with two substituents

| ndependent |y selected fromthe group consisting of

% rogen and Cl-4 al kyl), (halo)1l-3 and hydroxy; 13 WO
e fropdhelgRop 400809 of edyandchydragenoanyd Ci.g alkyl if Z

P SnBoad Rl 2t A shelehoh Binn 185 A8t atAtcnment for
( hakp)XHerd Xds delectcPitiin theroup2ohsigtikg %Yhydﬁf@?e—n & Hikoxy,

substituted with two substituents independent
sel ezt atkenyleny.taryloxy, giiGn-salkerysanchhydioxiy dr ogen and
Cl-4 al kyl; cf). hal ogen; and,

and isomers, racemates, enantiomers, diastereomers and salts thereof.

Embodiments of the present invention include a compound of Formula

(C):

P
N
RO” R

Formula (C)
wherein

Rz and Rs are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
cb). Ci.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
hydrogen and C.4 alkyl), (halo):s and hydroxy;

13
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cg). hydroxy; optionally, R2 and R3 together form at

| east one ring fused to the benzene ring; thereby
w@eanviogidmg a nmul tiple ring system wherein theP@miUS10pd/e11490

ring systemis 10 selected fromthe group consisting

of C9-Cl4 benzo fused cycl oal kyl, Cg-Cl4 benzo fused

cycl oal kenyl, C9-Cl14 benzo fused aryl, benzo fused

het erocycl yl and benzo fused heteroaryl; and, wherein

24 . . | _
BE B RS SR h T w60 Y atom it

i ndepebsti#oéh hiY] :
iy s

da).
@gs-bgﬁ-‘i@t'%ﬁﬂy\k/i th a substituent selected fromthe

268, Priing SLBLllard BhO R bEAEhI HbEPeHiarly dalSetpe from the
cons gedupnepristingyefringesgendn€Cq4 aakky!l ), (hal o) 1-3 and

hydr xzﬂ, db). ,Cl1-4 al koxy optionally substituted on a
£Br nigl99eMa PR8N atomwith a 20 substituent sel ected

EHPMRUR foup consisting of (halo)l1l-3 and hydroxy;
dg;) g l%r%%’substitut ed with two substituents

pptienalhd &htdnd Belagetieet formrat idest opeaing weedits thedeatene ring;
hy%o n and. Cl-4 alk( | ;.dd). hal ogen; de). hydroxy, .
andnere Beyidng & Uity ing istedi Blersin she muBleug System is
consdIsteagronh the gfbup J,@Hsiétm@tdf%b@thybe?%%%@{cgglog[kg&og-cm

term nal carbon atomw th a“substituent se

t hebejizedpsed eycloalkegyl, Sb-Guuenandused arybavgrizo fusey |

BV BR e pERES Rt ster e BRUTWBSENR 48 fuide ring
al kyyfstean eapdptionally be Substituted &fih \WnketoF66r élﬁbét%ﬁ%

substituents independent|ly selected fromthe
20009erendentiyselesed iemtirigoupgopsistiogedi st i ng of

4~al o [ ' substituents
RS Ehat PRy SELSR ALt bRt hleh ety S B e
hy dr eigestiteert s€ledled frbkyihe, grouponsiséihg @t amily g&etinagd with
(hal %-%?@S&al,k |; 5 RS is selected fromthe group
consiig $ e §m3/ﬁj>@ﬁdsﬁtiy gglegtes fkgm thewrodm gpngisting of
subsgidrebed 2P0 & 4 ' ar with a
subst){ tru nt asel e1c‘%§5m’:t§%r!o§h3egﬁa] h%r%‘?y,
db). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)s.3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C..4 alkyl;
dd). halogen;
de). hydroxy; and,

df). nitro;

R4 is selected from the group consisting of C4.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally

substituted with one to four substituents independently selected from the

14



group consisting of amno (substituted with two

substituents independently selected fromthe group
weongioststng of hydrogen and Cl-4 al kyl), (hal opdQFBSzN4011490

hydroxy) and aryl (optionally substituted with one to

four substituents 10 independently selected fromthe

group consisting of Cl1-8 al kyl and hal ogen); and, R6

is selected fromthe group consisting of Cl-8 al kyl,

ary - v, -8 al kox arvl.(Cl-8)al koxy, -8
al ké@%@&%%%& ‘ﬁgéy‘l %EXJ’, a’&'ﬁﬂ {%E%gﬁ?% |t§"'°1%{b$%e”ts
ar yind€gefd@itiessibensy frodh e gRIUY CONsIstMG dPd¥en and Ciy
Enbodi nents of the present invention include a process
f oralikdiki $gna. haleges| hydroxe aot (Falohd(&16)@lkybonpr i si ng
a) reacting an anhydride of Formula (F): R O R3 O O
Formula (F) 20 with a conmpound of Formula (G: 0 11

5 IR iRGeldtledom fhergrubig cofisfity BONZORERMHIAG alktyl (optionally
PCT/ US2004/ 011490 under suitable conditions in the
pr e%lgiﬁ{' tgfl onre faruinal Gagken atam Wilh pedbstifeent selesipd dinen the

of GBUPdsisihg dfanffs diddtiutEd vﬁfﬂ%we%ul%htuerﬁg(i)ndependently

selected from the group consisting of hydrogen and C4.4 alkyl), (halo)s.3 and
hydroxy) and aryl (optionally substituted with one to four substituents

10 independently selected from the group consisting of C4.g alkyl and halogen);
and, |

Re is selected from the group consisting of C.g alkyl, aryl(C1.g)alkyl, C1.s alkoxy,
aryl(C1.s)alkoxy, Cz.s alkenyl, C,.g alkenyloxy, aryl(C.g)alkenyl,
15 aryl(C».g)alkenyloxy, aryl, aryloxy and hydroxy.

Embodiments of the present invention include a process for making a
benzolactone of Formula (C) comprising

a) reacting an anhydride of Formula (F):

R 0

Formula (F)
20

with a compound of Formula (G):

O

//P\_R6
R, OR:
Formula (G)

15



R6 Formula (H) b) and, reacting the conpound of

Formula (H) under conditions suitable to 5 formthe
whemwaoadet one of Formula (C): R2 Orl 0 R3~-/PCa/US20p4/011490

R4 RS0 R6 Fornmula (C) wherein R2 and R3 are

attached to a benzene ring and i ndependently sel ected

fromthe group consisting of ca). hydrogen; 10 cb).

Cl_4 alkyl optionally substituted.on a term nal carbon

at " Lt uent I I 1 I .
bR lebié sonifhehs v EitReie il e AR EEA A provide o
suhpouhdeitForinuegndent |y sel ected fromthe group

consi sting of hydrogen and Cl1_4 alkyl), .(halo)1_3

and hydroxy; cc). Cl. A;/al"kay optionally substituted

on a terninal carbon atom wikth a @8.ddbstituent

sel ected fromthe grolp conﬁ\}\ yng of (halo)l.3 and
hydroxy; cd). C2.4 al kggy—l—.—-c :
with two substituents indepe nt
16 WD 2004/ 094441 PCT/ US2004/ 011480 group consi sting
of hydrogen and Cl1_4 al kyl ; en; and, cgQ).
hydroxy; optionally, R2 and t oget form at | east
one ring fused to the benRgle ring; 5 thereby
providing a nultiple ring system® wherein the multiple
ring systemis selected Foamuleh@d)gr oup consisting of
C9- C14 benzo fused cycl oal kyl , -Cl4

4\ substi tut ed
y selected fromthe

b) and, reacting the compound of Formula (H) under conditions suitable to

form the benzolactone of Formula (C):

rd - RZ @)

Prdad

O\P
N
RO~ R

6
Formula (C)

wherein
R> and Rj are attached to a benzene ring and independently selected from the
group consisting of

ca). hydrogen;

cb). C4.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
hydrogen and C.4 alkyl),.(halo)s.3 and hydroxy;

cc). Cq.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo),.3 and hydroxy;

cd). C,.4 alkenyl;

ce). amino substituted with two substituents independently selected from the

16
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benzo fused cycl oal kenyl, C9-Cl4 benzo fused aryl,
benzo fused heterocyclyl and benzo fused heteroaryl;

w@nad/omagerein the nultiple ring system can ope@DOS1004011490

be substituted with one to four substituents 10

i ndependently selected fromthe group consisting of
da). Cl1_4 alkyl optionally substituted on a term nal
carbon atomwith a substituent selected fromthe

group, C [ sti.ng of amno (s tituyted with two
subsgmL?Peﬁ %S'?tH%e‘BffeI%Eﬂg?” (O‘Ea Ik Eylf romthe group
C@)ﬁ&@(bg@ @hd. hydrogen and Cl1.4 alkyl), (halo)1l 3 and

hydr oxy; 15 dbj Cl 4 al koxy optionally substituted on
£ eMYORMY; carbon atomwith a substituent sel ected

yg;ﬁghgﬁf R GHPRS ?<Fqsﬁt§é ﬁ@hattlé\%sall qﬁ%qmq ﬁg%dh%%g behzene ring;

i ndm@@@iﬁgﬁpﬁdv}dlﬁ@b&ﬁumﬁls‘ ﬁ@syﬂ@m Wf@#élnctg@?rhémb@hﬁ system is

hydrogen and Cl1 4 al hal ogen
hyd$@§9te drRm th@fgyoumwm%stmmf Qo- §e4 lé@m:éufusedmyplwlkyl Co-Ci4

t i_t,ut ed
on BEnEEfeg B efionth (e oTebbl R, et Bt
f r oheﬁal‘ﬁmy@mbapdd:xmmzoém;étghet%oaﬁyl ainy, \Aﬁm@ethhémﬂf pering
aryl and hetero ein aryl and heteroaryl and
heSUSiS GRROM ar@’ﬁuwueb@amt% Mithang tadous subsiiueels

I k to four

&b@???ﬁ@%‘?‘w %]g‘%%ﬁ ent Iy He é}#@d?dﬂd%%{m?@ft group
clans Cauiatiyl optictially sﬂbsﬁtutedmrmte(rsuﬂmﬂtoatbtbre dtom wwitht ano
consPubtitedredgarBaEn DriiPas ey ‘%@nﬁ’@ée(%éé’s”tf’uted with

hal oged subMEHENY | i Sefidd b %
2004/ 094441 PCT/ uszgo: 7l 0112 30 5 1S se roué Coﬂgr%t'{'

gr oupydiegensaridigs-oalkyl) dthad@ns and hytraxysl kyI

B, ber Aol OHEhely biPelieRota Ty  Eoman gt

am neulostitbsrit dalétdd Wiohh tHe/\Qro‘fu%b’;‘drisisﬂiﬁ@tcﬁ éhﬁl@%ogeé‘ﬁ’& Ry ddoxy;

selected fromthe group consisting o rogen and

ae). 4am|r@§ybst(tw@|ddylj_h yvcaﬁubstguwy’@rl@g{ggergjﬂmtlwsﬁlected from the
(opt t t e four substituents
indegﬂi@eélc%ﬁ 6f I'tyd?d&l?érl}qo‘%]nﬁI @1 él ‘p consi sting of

@t).8 haldgen; and haI ogen) ;

de). hydroxy; and,

df). nitro;

R4 is selected from the group consisting of C4.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
group consisting of C4.4 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and Cq4
alkyl), cyano, halogen, hydroxy and (halo).3(C+.g)alkyl;

17



and R6 is selected fromthe group consisting of Cl-8
al kyl, aryl (Cl-8)al kyl, Cl1-8 al koxy, 10
wa@eoka48) al koxy, C2-8 al kenyl, C2-8 al kenyl oORgT/US2004/011490
aryl (C2-8)al kenyl, aryl (C2-8)al kenyl oxy, aryl,
aryl oxy and hydroxy. Enbodi nents of the present
i nvention include conmpounds of Fornmula (I1): . O Rz2
N XN-RIO Y _. RBRE Z PR5S O \OR4 Formula (I1)
15 wherein, . R10 is selected fromthe %roup consi stin

&s:1s gplected framythegrpypiconsistingiof RYarogep=nd Geaelkyl (op%onally

sel
2 yre TR o It A GOHTBAcEh ofHh o Shorthu G e, from the
cycgmbmmis,tlngm ansihe (sulystitutehatity tvaor ghbstituents mdependently
het ero I (Cl-8)al kyl and hete oaryl (C2- 3).al ke
Cor SURGPULAEHN GQP GRS oS S AN g K BU (PgiRs and
t he

5 ary y?ic?k@)ﬂfﬂkéwkdﬁ%n g g% ﬁué@éﬂ; |th 8@%*1861?‘1? §ubsuiuents
cy cindap&rasmtly sd@c%@fﬂﬂﬂdh@gmmlccﬁgmiﬂmw @alkylgand halogen);
het erocycl heteroaryl, heteroaryl (Cl. 8)al kyl,
het%'?cgaryi (C2_8)al kenyl, -OR,, and amno (with two
substituents independently selected fromthe group

consi sting of %ldrogen C1 8 alkyl, aryl, arylCl.8
RedgIselestgd frambibeyaroupopneisting of Bl alkytbaarytiBys)adind Ci.s alkoxy,

10 oL ahRBlardn” e SitdivCEka b Ed AR Y

subgity( Oé%{ﬁlk@ﬁﬂl@@t efylf agmoxyrendhedipxgonsi st i ng of

aryl, cyc

Embodiments of the present invention include compounds of Formula (11): .

Formula (II)
15
wherein
Ry is selected from the group consisting of:
a). sulfonyl substituted with a substituent selected from the group consisting
of Cq.g alkyl, aryl, aryl(Cq.g)alkyl, aryl(C..g)alkenyl, cycloalkyl, cycloalkenyl,
20 heterocycl, heteroaryl, heteroaryl(C4.g)alkyl and heteroaryl(Cx.g)alkenyl;
b). carbonyl substituted with a substituent selected from the group consisting
of C4.¢ alkyl, aryl, aryl(C4.g)alkyl, aryl(C,.g)alkenyl, cycloalkyl, cycloalkenyl,
18
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cycl oal kenyl, heterocycl, heteroaryl, (halo)1-3,
hydroxy, -C(O Rl2 and amno (with two substituents

w0 pabependent |y sel ected fromthe group consi SeCTIgSIH4/011490

hydrogen, C1.8 al kyl, aryld -8 al kyl, aryl carbonyl,
aryld -8 10 al kyl carbonyl and heteroaryl C1.8 al kyl);
d). aryl; e). heteroaryl; f). cycloal kyl g).
cycl oal kenyl ; and, 15, h). heterocyclyl wherein the

e Gy BB B T, PN L B, or.

and hahe aatiye (with e s@bﬁltgéﬁﬂsqﬁééﬂ)é’na%fhl?@e‘léﬂté&’ from EH@ group
one to two, substituents independentl kse ected from
1

the gfQIisting %f&t@ir@mmé:malkyleayyl ¥ elkyicantearhonyl, arylCy.

bst ted f th
conai &b oS HREEREES SRGTE CC BT it &
ayl (Cg a)l»@l &stivHally syoktiakdy bn a teymireckemd alom with a
hetero heteroaq’éﬁ? het er oar yl ( Cl-8) al kyl ,

het er %H Y&ty sgjest M BEraHPRONEIING of @y, cycloalkyl

consi Sk ABRRAE helerg ) XERS,  RRSH SB[ G and
aryl cambrengwith 1a\rq1$lmst|aje‘ritkwde;mrh!enw sale@télﬂremaexdroup
i Th P FRrow, Sy, B Erealkyl aDcebRoVs g
of amijRy &a%éﬁw%% ﬁéfé?éérgvenw r)Qolependent ly 30

sel ected fromthe group consisti of hydrogen, C1.8
a)kagnyl, aryl C1_8 al kyl, arylcarbonyl, aryl d-8 alkyl

d het eroaryl CL.8 alkyl), aryl, 19 WO
%goﬁé)%‘ﬁﬂ(q PCT/ US2004/ 011490 cycl oal kyl ,
yc&mﬂ;éﬂ yI het erocycl, heteroaryl, (halo)1-3, and

gdroxy, l) aryl; and ef). (halo)1-3 5 wherein the
& yICY%JQﬁHQGBM ,dndhe a)., b)., c)., ec). and ed).

bﬁétle;é@&r}'g ect he het_eroaryl portion of the a).,

substituents and the d). aryl

wherein the heterocycl, cycloalkyl, cycloalkenyl portion of a)., b)., and c)., the

cylcoalkyl f)., cylcoalkenyl g)., and heterocyclyl h). are optionally substituted

with one to two substituents independently selected from the group

consisting of:

ea). oxo

eb). carbonyl substituted with a substituent selected from the group
consisting of C1.g alkyl, aryl, aryl(C+.g)alkyl, aryl(Co.g)alkenyl, cycloalkyl,
cycloalkenyl, heterocycl heteroaryl, heteroaryl(C+.g)alkyl,
heteroaryl(C2.s)alkenyl and amino (with two substituents independently
selected from the group consisting of hydrogen, C1.s alkyl, arylCy.g alkyl,
arylcarbonyl, arylC.g alkyl carbonyl and heteroaryl C1.5 alkyl);

ec). C1g alkyl optinally substituted with a substituent selected from the
group consisting of amino (with two substituents independently
selected from the group consisting of hydrogen, C1.g alkyl, arylCy.g alkyl,
arylcarbonyl, arylC4.g alkyl carbonyl and heteroaryl C1.s alkyl), aryl,
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and e). heteroaryl substituents are optionally
substituted with one to four substituents

w0 pabependent |y sel ected fromthe group consi stPeyUST004/011490

fa). Cl-4 alkyl optionally substituted on a term nal
carbon atomwi th a 10 substituent selected fromthe
group consisting of aryl, cycloal kyl, cycloal kenyl,
het erocycl, heteroaryl, (halo)1-3, hydroxy, -C(O Rl12

and amino (with two substltue inde ent|y
sel ect@@qeﬂ exrdoglkey, helgrgy: ?\%e g'?%’@)aﬁh apg hydroxy;

k% ry _8 al kyl, aryl carbonyl, aryI Cl- 8 al kyl
car c)ny heteroaryl Cl-8 al kyl); 15 fb). C2-4

al k@‘t)ly(hajp)113onal |y substituted on a term nal carbon
atomwith a substituent selected fromthe group
consisting of amno (wWwth two substituents

w%@@iﬁﬂﬁsrgrm@o?ﬁé%rﬁ% %{ o, hcgle Q3R & %Uﬁéﬂltﬂgn%f ihe

rogen Cl 8 a -3 an droxy; fc
Cl Izletercbarxlypcmpon@rha‘heg sbjb,sﬂz)t and@@) zm!batlttantﬁ aagdl thed aryl

;?g%gé] T@l:(qalrpg %ﬁtﬁl %S fglrletscgj ¥ 3P§§6 efc# \H% one fo four
CyCéLﬂﬁaltllﬁYéntsfrﬁ)epe!ﬁ@lbﬁﬂ@%l@bbéd frérfrothefgrraup @@hsngmgh b¥

substituted with one to four substituents
ifad e fendaliyl gptiosially stbstittitashon Adegnivapcabesi ajemyith e

Cl- 896 5to fOSL AR50 17cldt cdHRIHHER ry, ol ety
(hal gydioglkeny) hmmoeydn rtétero@urw (rpm)q |30lmyd?6xy h€(O)R+2 and

aryl C1-8 al kyl ar bony Cl-8 al k car bonyl
20 m@@ﬁw@@m&%ug@ww@oommqgﬁmly ssleqtq roa? the group

o0 SR G PRLARURCEYS HaR s St SRSl b

Cl1- 4cattkyiyl (an@hletn’raiatyj/Cngwyl); uted on a term nal

3B CaerPmbPDHpITall SLBSHREE Gpaaieritel cagbon stom Wik &

subst bifbAt éélé&ewﬂﬁwmeygﬁcﬁlpeedr%%tfn@%wrhmo with two
substituents independently selected from the group consisting of hydrogen
and C1.s alkyl), (halo)s.s and hydroxy;

fc). Cs.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)43 and hydroxy;

fd). cycloalkyl,

fe). heterocyclyl,

ff).  aryl optionally substituted with one to four substituents independently
selected from the group consisting of C_g alkyl and halogen;

fg). heteroaryl,

fh). hydroxy;

fi).  hydroxy;

fj). nitro; and

fk). (halo)is;

wherein the aryl portion of the arylC.g alkyl, arylcarbonyl, arylC1.g alkyl carbonyl
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5 group consisting of hydrogen and Cl1-8 al kyl),
(hal 0) 1-3 and hydroxy), Cl4 al koxy (optionally

w4t ed on a term nal carbon atom wi th a PCT/US2004/011490

substituent selected fromthe group consisting of
(halo)1.3), amno (substituted with two substituents
i ndependently selected fromthe group consisting of
hydrogen and Cl-4 al kyl), hal ogen, hydroxy and nitro.

B F DESCRI PTI ON OF THE DRAW 15, Figure 1
sho%JsD*I &&%@ﬁ{'v subsifiated wilhpeee {¢ f't\legqnﬁa@sp&gn;q independently

(S I
cor%%l%{;t%?nm%lﬁgﬁ%%%eous ascari s%ﬁﬁ&p@%ﬁg% in Iltj%tg ona
nodigrmdafal @stihoraatom sfithepsudhadituent seldubed fiper th@dgroﬁpg]misting

Z ool aTBipl SubBRLTL 1l buS SRESHRbIY BESRoRIST N scied from the
bas@gu@%d@||ﬁﬁg(cﬁ$hl %%egﬁéﬁcf@;&talléﬁ) (hAB5S, é?%ﬁyc%ﬁy)”@m

ound t aneous ascaril s suum anti
i ndalkexfy teptieinady sabstitoted on ahemnabw@pecatom witiz 4 smbﬁtltuent

post do‘%ﬁg%'ﬂé@%ﬁ @ﬁ]e Wi. t hnaﬁ(%ﬁf?gm I’é@o %%@ﬁ@@wﬁh two

of ssstimlies Mddpurriehtip Beledfddlemt the oGP BBAYRERY of hydrogen
wherein Rl is selected fromthe group consisting of

het @n®Eyalafkyl), nedpgembydioxytamel nifoi nt  of at t achment
for the heterocyclyl ring at RL is a nitrogen ring
atom) and 30 -N(R7R8); wherein the heterocyclyl ring
is optionally substituted with a substituent selected
fromthe group consisting of a). aryl (Cl-4)al kyl, c).
aryl, d). 21 WD 2004/094441 PCT/ US2004/ 011490

het eroaryl angyir BRERFABYFON OF RiE BERAWINGS
substituted w

i ndependently sel ect ed fromt he group consi stl ng of

I d h
H e lshtmbiine BoRerRBhates Inshadtis Dauboistanng Gy rom
%@ehﬁ@ﬁfr@@mbﬁ@né“?yéon%r’éd% c@ﬁtrbhiﬁ #spofBflebls ascaris suum

substituent and the c). 5 aryl substituent are

@ptigenandyceslimediet oft zsthmiatin sbreptayer ao &bt perisht s
i ndependently selected fromthe group consisting of
Cl_4 alkyl, C1_4 al koxy, aryl, heteroaryl, hal ogen,

ik rr@Q/shé\h@ltlﬁ?é chﬁrﬁ@ mﬂﬂwé'd@‘rhuléﬂﬁé carbachol dose requ1red to
(hal 0)1 g 4 al koxy; and, all other variables ar
dRCTPPSG | pn@%() from ‘a baseline value (BSL) measured at 24
hours post—dosmg of Compound 2 in the spontaneous ascaris suum antigen-
induced model of asthma in sheep compared to a 24 hour post-dosing

challenge with carbachol (Post Antigen).

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention include those compounds wherein
R is selected from the group consisting of a heterocyclyl ring (wherein the
point of attachment for the heterocyclyl ring at R4 is a nitrogen ring atom) and
-N(R7Rs); wherein the heterocyclyl ring is optionally substituted with a

substituent selected from the group consisting of a). aryl(C+.s)alkyl, c). aryl, d).
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10 Preferably, Rl is selected fromthe group
consisting of a heterocyclyl ring (wherein the point

wo@Rooaneaehment for the heterocyclyl ring at RIPCBHUS2004/011490

nitrogen ring atom and -N(R7R8); wherein the
heterocyclyl ring is optionally substituted with a
substituent sel ected fromthe group consisting of a).
aryl (C1_4)al kyl, c). aryl, heteroaryl and i).

het er ocycl t I |

besan A ). HeRaGER &%Déf??% LUl i R -

&%&.t@ém@ thdtipePienfpdereidd fr@mcthe POl coas.sﬁng péexb and aryl;
the carbon of attachnment to forma spir

am mmwallyfusaﬁbwéh jhe cahen ahpiipenmenh o E)fm a g8 hglerocyclyl

2 tl}}} @ﬁényv?%?%ln dhe %@ﬂ%oﬁ&gﬁﬁbtgt@% %H& |)CEu%st‘gtp]éht and i.he c).
SipSubdileitsare!ddicn@ eobdtiuteeheitt odoto Mo)lshbsmzents

ﬁn%g?n'aééégt?ya%egéﬂﬁr%.tﬁ%ér@nﬁﬁﬁ%%twg Rt Bk Graialsoy. anv,
Elﬁe@?& h%? p&ggﬁr% Iﬂ"nﬁ{))o g{% 4‘?ﬂ§ Rscg‘&éﬁ)é I;,(eG1n4)alko><y, and,

memr%rlabb@mefaﬁ prfearoumyrdeﬂnedl nyI and pi peridinyl
is anitrogen ring atom and, wherein pyrrolidinyl and
pi peridinyl are 25 optionally substituted with a

subst FF%{‘EF{%M? BREf féieété@ Tr‘oﬂi‘ TheDERIP SRR Tt ﬁéter@dyclyl ring

phenyl e optionally substituted wth
Ihdsmx«ybhe pbint oﬂoehtac:hrmrazfon‘ e hetaracyclyl ﬁﬂg@iaulﬁ Arfyjirogen ring

%op“%ﬂ% %/Rx%es, %rt%irﬁ V\dg)tht Hﬂ‘jﬁéﬁ SISe?lysubs ituted with

%Xé&b%ﬂmewﬂ 88MctePidm th@rgrb@;sl @bhsnsﬁn@ @ﬁawatrwcnhgamgr ldraryl,

of attachnment to forma s %f’r
d). Hmtemrylm@& heteragyclyt lgugux,sg t|th§@I WI'[I'QQN%JbStItuentS

EuebePag T SRt BPBUBC s spiRSing bELRS Sptery e
2 Pgﬂﬂﬁ"e @tﬁb? gf]th t’rﬁcﬁfﬁ’gh of whaclement tlmg;)rmlaﬁsrl)m heterocyclyl
Qlﬁtygefmd w@ergf%wﬁ 2yt paener e bl Pow - spstiaaf and the o).
?Jb§ﬁ1{ %)é areﬁﬁgtl&%é?ﬁ/réu%ﬂ%lte ,'IQmé t‘é"l@)o' éﬁbstltuenés

a substi tuent ected fromthe
mmr@@nﬂy stlovgedfron) thefgreny Icenhlytmg of Cipladisy and aryl; and,

t | | bstituted wit d
sdietbeyanahIos aiees ProvedeiRTal nyl " (opt i onal 1 y

substituted with two substituents independentl y
sel ected fromthe group consisting of oxo and
and, o\mnecpmrer;abmﬁads selestadfeornthp @row cawaemgr@ﬁpyrtr@hdmyl

tﬁ?ééﬂcﬁr@ é\t(ﬁ%gg)t YoHer&Rahe Potnt Y AfacKRchf RSy rdiiBingPand
piperidinyl is a nitrogen ring atom; and, wherein pyrrolidinyl and piperidinyl are
optionally substituted with a substituent selected from the group consisting of
a). phenylethyl, c). phenyl (optionally substituted with methoxy), d).
benzothiazolyl and i). imidazolidiny! (optionally substituted with two substituents
independently selected from the group consisting of oxo and phenyl; and,
optionally fused with the carbon of attachment to form a spiro moiety); and, all

other variables are as previously defined.
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10 Preferred enbodi nents of the present invention
i ncl ude those conpounds wherein R7 is selected from

W b@49y@up consi sting of hydrogen, Cl-4 al kyl p@ntiS1084/é11490

al kenyl . 15 More preferably, R7 is selected fromthe
group consisting of hydrogen and Cl_4 al kyl. Mbst
preferably, R7 is selected fromthe group consisting
of hydrogen and nethyl. 20 Enbodi nents of the present

i nvenﬁ\}éoq [ nfcl ulﬂe hose cong?und wherein R8.is o
sel ect' &SP BRRPY %i‘ SUIRIRGRS TN HYF gfounsegnsistinggofaykalidinyl,
. | . ; ._
oL e e BT T Bl AT PR anc
@%pﬁrwyly‘s alﬂli(tmlz;@_gﬁmxilyg: bidm Iin ﬂfe c@nrmfmmeg; amgi ityeteoxpyrrolidiny
ABP A BGDI Y anPEhy S BErd oMt & sIBSumAahsolasteddrar the
S o '%‘*‘Sf%‘e’ﬁéﬁﬁ?ﬁaymad’ﬁ”:%%-2%*2‘*;@’& optiory D ivted with
sethorer d). henaethiagolyl i).dajdazplidinyh{eptionally sulstituted with

R W T
PRe, 200 0Bt FREH Witk @4 QDAY atRithnicht i@ rm a spiro

substituents independently selected fromthe group
amietystand allgthemgriables greaasprevigushodefingd.subst i t ut ed
on a termnal carbon atomwi th a substituent selected
fromthe group consisting of amno (with two 5
subst Prefentesl embedieratntf thessreseheiivention Inefuids habe
consi sti,ng ,of hydrogen and Cl1-8 al kyl), (halo)1-3 and
FORIPGRPIS HifierelB R pis delkstsd ME) the.goMBrANSISIBSLIT fydeagen, C1.

' ' nt selected fromthe group consisting
g!‘k&?:?ﬁ%gg?%%é,ﬁ@ryl , aryl (C1-8)al kyl,
aryl (C2-8) al kenyl, heteroaryl,

More preferably, Ry is selected from the group consisting of hydrogen

and Cq.4 alkyl.

Most preferably, Ry is selected from the group consisting of hydrogen
and methyl.

Embodiments of the present invention include those compounds wherein
Rs is selected from the group consisting of:
aa). Ci.g alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of cycloalkyl, heterocyclyl,
(halo)13 and hydroxy;
ab). cycloalkyl;
ac). cycloalkenyl; and,
ad). heterocyclyl (wherein the point of attachment at Rg is a carbon ring atom);
wherein the ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl substituents
(wherein the ad). heterocyclyl contains at least one nitrogen ring atom) and

the cycloalkyl portion of the aa). substituent are optionally substituted with
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10 heteroaryl (Cl-8)al kyl and heteroaryl (C2-8)al kenyl ;

bd). aryl; be). heteroaryl; bf). am no substituted
WOwREh/0944m1 substi tuents i ndependently sel ect ed PCDDOS1006011490

group consisting of hydrogen and Cl1-8 al kyl; 15 bh).

hal ogen; bi). hydroxy; bk). heterocyclyl; and, bl).

sul fonyl substituted with a substituent selected from

the group consisting of Cl1-8 alkyl, aryl,

et Qs Sl TR B e ARG REtet B Halgrpy bonsisting
whesfei n the bd). aryl, be). heteroaryl and bk).
nd the  ar and heteroaryl

56\t Fons iy opfiamabysutsiled Benrai! Saurahany win &
subsgigafuesht sMddled 'ﬁ%gﬁ Fhré; %épﬁ%&%tﬁihg%ﬁa%ino (with two

i ndependent|ly sel ecte e group™ consi st'l ng
S  Cl- 4subdtiyueriis indepesidently sbieciedifrent the grove consiating of hydrogen
car bon gtom Wiltgh'és a suqt; tituent selected fromthe
gr oup"¢ &g liilh $haPhadi ﬁyq@ﬁ(}" Cl-4 al koxy, amno
bg?{b@q_g BIKoRg: W th two substituents independently

selected fromthe group consisting of hydrogen and
0c). 4 carkgnyl ,SUha‘iltuge;ﬁWﬁh@ suhstitient selagfedirom thedgrobptconsisting

het erB Sy v HRT Ayt eyl ZUEC 0B Bbsroanrts  om
10 the giewniabGiJakptarrd hbferoarfCag)aliEhyl;subst i t ut ed

with two substituents independently selected fromthe
upNonsi sting of hydrogen and Cl-8 al kyl), bh).

L)

o] i)-- hydroxy and bj). 24 WD 2004/094441
B%BI‘/ B%%(S%%VZMM% nitro. Preferably, R8 is selected
bflomatrio gulbstijuteangitls two gubétitaents independently selected from the

cycl oal kyl (Cl-4)al kyl , ab). cl oal kyl, ac).
cycl 9UR iIshing Qi(ﬁby.drq’ﬂﬂ'%e?r&géo%ﬁ'k% (wherein the
15 BR).Nh %ﬁeﬂttachment for the ad). heterocyclyl at R8 is
a cargo ring atom and, the ad). heterocyclyl
bont hydroxy; single nitrogen ring atom); wherein the
ﬁgi cycl oaII Iiyl ac). cycl oal kenyl and ad).
-ePS r%(I;Xﬂy’s tituents and the cycloal kyl portion

\?mr)'t Lélgfnogﬂ %uk%!?{’@tbhtvwﬁf‘b sRb8tittBht S8LIY Foththé gHd &S consisting
of Cq.g alkyl, aryl, aryl(C1.g)alkyl, aryl(C,.s)alkenyl, heteroaryl,
20 - heteroaryl(C+.g)alkyl and heteroaryl(C..g)alkenyl;
wherein the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the
aryl and heteroaryl portions of the bc). substituent are optionally substituted
with one to four substituents independently selected from the group
consisting of C4.4 alkyl (optionally substituted on a terminal carbon atom with
25 a substituent selected from the group consisting of (halo)s.3), C1.4 alkoxy,
amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C.4 alkyl), halogen and hydroxy;
and, provided that the optional substituent attached to the ad). heterocyclyl
nitrogen ring atom is not selected from the group consisting of bf). amino
30 (substituted with two substituents independently selected from the group

consisting of hydrogen and Cy.g alkyl), bh). halogen, bi). hydroxy and bj).
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two substituents independently selected fromthe group
consisting of ba). Cl-4 10 al kyl, bc). carbonyl

W@ subsod4tut ed with a substituent sel ected fronP@TES2004/011490

group consisting of Cl-4 alkyl, aryl, aryl (Cl-4)alkyl
and aryl (C2-4)al kenyl) and bd). aryl; wherein the
bd). aryl substituent and the aryl portions of the
bc). substituent are optionally substituted with one
to fve substituents independently selected from the
group consisting of Cl1_4 alkyl, Cl-4 al koxy, di(Cl-4
al kyl ) am no, hal ogen, 15, hydroxy and

(hal 0) 1- 3(C% 4)al kyl . More preferably, R8 is selected
from tiefeseRlp @eﬁqeelet:heﬁdrqm ﬂaeprouea%nﬁwng af ag).

R
'Eg&{&é ky ;eﬁ Jje ali§) d%.apég@érsélgylagb)n ﬁ%e g!b%g{énd %6% heferecyclyl

wher@n thet bempof attaciimani fac theead). heterpgyclpll alfﬂgmla cawon ring
and Pebei fb%'e@ﬁi hgtseqcyc:b«/egei%ﬁ%gﬁ%nrd'%g rocRyring P wherein

) | |y
2‘2% By cBASh  is8 e EhANED Hp RIS BLESHIERE and the
tciyelogiyliportionsif $he ag).cfubskitient ate aptxblwly subs}ituted with one to
bstituent sel ected

“?{rgbs%g}éhw%n bﬁtgietg%rt@@t&st%&gaiqw |the grHP consisting ofr baT Cia
%‘IRA}I (el): darpbokyl ( saﬁﬁltafed Wﬁﬁa@@s‘ﬁﬁféﬁtke%@b@ﬁbm the g’roup

aryl; wherein t e : substituent and the ar

sonsisting 0&6£>1t4wékydxoa)ry asyl t4)ahhyhandaaell(&ztm)@hemyl»and bd). aryl;

THERER I e L QR A Py R8RS oL thg b stpstituent are

Ghtibnallkylibstiflted vatrkend to twi é@ﬂstﬁu@hﬂsyhd@{ﬁ@nﬁbntl selected from
hal ogen, hydroxy and (hal o @)1 3(C1-4)al ky

ﬁP@QQ%PWS'WQ ef Gey ausvb 1f4r&i‘l’<ﬁ”tyhgl(§|1elﬁﬂ<yé)@ﬁ§ﬂ§t h@iggen
thyl, ab). cyclopentyl, ab).

0 exy(flf,“aa@;'?(%y%%’ gﬁéxenyl, ad). 25 WD 2004/ 094441
PCT/ US2004/ 011490 pyrrolidinyl and ad). piperidinyl
(wherein the t _of attac yrroli.dj nd
p| perleM ge{)rah& '%S%lﬁpt?@r??mﬁge&r WCOW%@@{H‘C %%}

r ’@?‘2
a p| pe Imdel'%ﬁil a%’r:)gggpplggﬁ’gye}by) su s?%t ea g\%ﬁ“ on  ad).
tpyrmhdlrwhaml ad}u gipearidiny dpbeciintihg psisit of attdciiment fongyrrolidinyl
ro consi s .of 5 ba). thwl,  ba). tsbutyl. bgc).
Aot pRamBk i s catpofing Rolbungitin gb) ‘Sicloriexf ko)

Fbgéiéhleﬁéﬁ)hoé&j pyﬁ@bidm?laéﬂtl Ba). e iR @Ry bptlbﬁélly substltuted with
enet hyl car bonyl phenet henyl car bonyl bd) .

mmipltwom@stlmts;mepﬁadmljy S@ia@hwllfr@n ke © lfm@on%ﬁmg of

33%)2.3{,3?-{ 5& , %g? ec%ilﬁﬁ;@ﬁ%@%ftutea Og%uggtlth fit leet‘,ted from the

group consisting of C1.4 alkyl, aryl, aryl(C1.4)alkyl and aryl(C,.4)alkenyl) and bd).
aryl; wherein the bd). aryl substituent and the aryl portions of the bc).
substituent are optionally substituted with one to two substituents
independently selected from the group consisting of C1.4 alkyl, C4.4 alkoxy,
di(C.4 alkyl)amino, halogen, hydroxy and (halo):.3(C1.4)alkyl.

Most preferably, Rg is selected from the group consisting of aa).

adamant-1-ylmethyl, ab). cyclopentyl, ab). cyclohexyl, ac). cyclohexenyl, ad).
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substituted with one to two substituents independently
sel ected fromthe group 10 consisting of nethyl,

wOoreiohosssl N, N- di net hyl am no, fluorine, brom nePCTIys200K§11490

and trifluoronethyl. Enbodinents of the present

i nvention include those conpounds wherein R2 and R3

are attached to the benzene ring (shown in Fornmula |)
on adjacent 15 carbon atonms. Preferred enbodi nents of

rIoRAFRERhg ) TaborlouTriny a8 BBt T BREOReh iy oticiny
mlﬁénmgypét szl)sabé( bAGHTY at@h')) wﬁjéne*%n ablkYdycldHekyl, ac).

al koxy 4 al ken

@é’@@é‘@%@ﬁylead)mpvﬁoﬂdbybmﬁd{Wﬁ@lnﬂ@é@@ﬁﬂ@lﬂ@“&&substliut@d with

e%ttﬁ/& ﬁrl{b%ﬁh%ﬁ‘?s ﬂe@éﬁﬁég déééléﬁzt%% fP%‘P 3&@ gP%cc?ﬁsqstmg of

dnzt) i eyl ybé}Zt—bu@l Fb%;)tmgﬂimrbéﬂymb@); ib ca@b@nyli Bg).
t nzene rjng erecﬁuprov

d h
ARV IO P Seiminaladicarteroheban PReHtBYIpargnyy S
@gnamﬁ&\ac%g%éﬁﬁ@ girlfd mﬁﬁ&@/l‘:&’@'ﬁﬁérﬁ?\ fg{eeﬂlﬁpﬁﬁ«g@@%ﬂﬁstltuent
@nal tbptphemy! &iyd bapbiasniyi pbﬁublrwdfhg@?e) tsabstiuent are optionally
SOREHde e Bt orietp TResupsiiiuepts MakPangerBhsaoaiedim the aroup
%)msﬁﬁ%rdﬁ MStHAS Fidihé 84 I\Y\’)\ﬁ-cﬁln{éfﬁ’yléHﬁ}% 'ffu%ﬁﬂésbromlne hydroxy

i ndependent | % sel ected fromthe group consisting of
landrtofearoamethygll. 4 al kyl), dd). hal ogen and de).

hydr oxy. More preferably, R2 and R3 are attached to
t he benzene ring on adjacent 30 carbon atons and

i ndepanBadimerte bﬁmee&efséﬁnhvaﬁtm P]@;mdé%ébébbﬁﬁ)d&fnds wherein
ca). hydrogen, Cl.4 al kyl, cd). C2-4 al kenyl

B anchR s ARG therfyanans Tirzs R0 Fomais i on adjacent

i BicP fitafton Behdflenls otfieifacht ih Aol g Those

rn:bmpdﬂmtdg whereirt Rpbad Rygredyéégandentigrseletiéd fromitHe groap

r|n napht hal ene; and, wherein the nultiple
REISEYS CE Rl TN RR1- bkl ol G ralkRYapeh Lmellkany!,
c%?}lrjaprﬁfg]%i(‘gbﬁé‘ﬁﬂfe% Mﬂ? BRE QQS%Th%nfsq Sgb&gqé{t@gftié}ﬁed from the

nsisting o
grdmp(y:onsisung afrhydrogeu lamm @ 1u altyly ¢fh Halegersaiis £g). lmfdt@(y,

gpﬁ @hﬁaﬁ&& %itlogg nhfﬁast grag glggﬁgg%?qj@egbenzene ring;
gyﬁ{gg X lgg\i(?ﬂgu@hﬁﬂlﬁﬂé‘%é sy%ﬂ#n Mihéld the inltiphy Bh§Bysem is
selected from the group consisting of naphthalene and anthracene; and,
wherein the multiple ring system can optionally be substituted with one to four
substituents independently selected from the group consisting of da). C,.4 alkyl,
db). C4.4 alkoxy, dc). amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C4.4 alkyl), dd). halogen

and de). hydroxy.

More preferably, Rz and Rs are attached to the benzene ring on adjacent
carbon atoms and independently selected from the group consisting of ca).
hydrogen, cb). C14 alkyl, cd). C,.4 alkenyl, cf). halogen and cg). hydroxy:;
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10 napht hal ene. Enbodi nents of the present invention
i ncl ude those conpounds wherein R4 is selected from

W b@4gy@up consisting of aryl and heteroaryl opeT/08204/§11490

substituted with one to two substituents independently
selected fromthe group 15 consisting of Cl_4 alkyl,

am no (substituted with two substituents independently

sel ected fromthe group consisting of hydrogen and

Cl 4 al kyl), cyano, hal ogen, hydroxy and )
opiiredlly, e@ndiRategatherdpaneat dgast onraingfusedde tlee benzgne ring;

INFEPLPHS SRR Thiie BhoBienfiWhech IR FERRIR e svaism s
haphthalersy eid, thentia thadertsidemd systehaneshiianaity bee

group consjsti n% of Cl.4 alkyl, am nog ﬁ ubstit ut ed

wbalituigs with enertodavissybsiisaitz Biangndeniy: selgctadsisem e group

04 LSt N f I . " "
RofiHRing 8F8aF G0y, ONE R R ol An b LR two
subs§tiuabtsyind&demderdlyl setected froomnitiehgrogipozgnsisiingi cfthiydgogen and

f phenyl napht hal enyl. and benzot hi enyl (wherein
%‘éﬁiglfﬂ%éiﬁ@i h%sgﬁ'ﬁ@f‘ghﬂéﬂ *;cha%%t ituted with one to
two hal ogen substituents). 30 Most preferably, R4 is
sel ected fromthe group consisting of phenyl,
napht Mosipyefeaally bivezotliplenyng sy#teneisra bemsobbiitated i s
optipnal |y substituted 27 WO 2004/094441
ﬁ%ﬁ’}‘ /011490 with a chloro substituent).

Enbodi ments of the present invention include those
conpounds wherein R5 is selected fromthe group

consi Simbedigrenty af tipepresent inventicn igludedhose gamppusds wherein
IS b B8, Bl a0 PR EAAS8 BA SOy ovgpraly

30bstituteiwith idnet tedwei substittenslipgleptnéaihtly seldetedrfaentthe group
sel ected fromthe group consistin hydr ogen a

f d
cenaisting ¢f {14 @lal Aing (gHBSttHigg w&'y)ct)wo f@bﬂiWﬁetﬁaigriWendenﬂy

Saipci foREElhrolR oy B By RSid 8, L GRS, halogen.
thiydrayyceamd (rabs) s(Cndalkyl. hydr ogen

Preferably, Ry is selected from the group consisting of aryl and
heteroaryl (wherein heteroaryl is optionally substituted with one to two
substituents independently selected from the group consisting of C1.4 alkyl,
amino (substituted with two substituents independently selected from the group
consisting of hydrogen and C4.4 alkyl), cyano, halogen, hydroxy and
(halo):.3(C1.s)alkyl).

More preferably, Ry is selected from the group consisting of phenyl,
naphthalenyl and benzothienyl (wherein benzothienyl is optionally substituted
with one to two halogen substituents).

Most preferably, Ry is selected from the group consisting of phenyl,

naphthalenyl and benzothienyl (wherein benzothienyl is optionally substituted
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and nethyl. 15 Most preferably, R5 is hydrogen.
Preferred enbodi nents of the present invention include

W@ bh@se44epnpounds wherein R6 is sel ected from PEEUSIOUE 1490

consisting of C1_4 alkyl, 20 aryl(Cl.4)alkyl, C1_4

al koxy, aryl (Cl_4)al koxy, C2_4 al kenyl, C2_4

al kenyl oxy, aryl (C2_4)al kenyl, aryl (C2.4)al kenyl oxy,

aryl, aryloxy and hydroxy. More preferably, R6 is

se fro t.he group consisting of nethyl,

r’ﬁg{'}w 5%r(bﬁl=.| SHHRY 8and hydroxy. 25 Most preferably, R6

is selected fromthe group consisting of nethyl and

hydr ox Preferred enbodi ments of the present

i nventEnapodimsntzief theogressot iogepidamitsludedhesa cymmoumngs wherein

o
Subkfiutd off €kefhiiak phiEn@orm?&ith\e stMRA(RM 44k cted from the

PCT/ US2004/ 011490_ and hgdrox yimino. Mre preferably,
group AeRSisiing ahaminmi(subshituied with hweisubstituents incependently

S P BRI S50 ST BB EPR3IY) (g anc
mytraxygsent and X is O attached by a doubl e-bond.

Preferred enbodi nents of the present invention include
those conpounds wherein Z is selected fromthe group

oot o a0 R Soetcatfors s Sfodb BaiSfitind @ fyrogen and Cu

iafkybnt i on i ncl ude those conpounds of 15 Formula (Ia)
shown in Table 1. Table | R7 0 1 R8

More preferably, Rs is selected from the group consisting of hydrogen

and methyl.

Most preferably, Rs is hydrogen.

Preferred embodiments of the present invention include those
compounds wherein Rg is selected from the group consisting of C1.4 alkyl,
aryl(Cq.4)alkyl, C4.4 alkoxy, aryl(Ci4)alkoxy, C,.4 alkenyl, C,.4 alkenyloxy,
aryl(Ca.s)alkenyl, aryl(C..4)alkenyloxy, aryl, arquxy and hydroxy.

More preferably, R is selected from the group consisting of methyl,
methoxy, phenyloxy and hydroxy.

Most preferably, R is selected from the group consisting of methyl and
hydroxy.

Preferred embodiments of the present invention include those
compounds wherein Y is not present and X is one substituent attached by a

double-bond selected from the group consisting of O, S, imino, (C14)alkylimino
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15

O OHOH Formula (la) wherein R5, R7 and R8 are
dependently selected fromthe group consisting of:

wW@pw4BT44R8 1 CH3 4- phenyl cycl ohexyl 2 CH3 PCT/US2004/011490

1- (2- napht hal enyl car bonyl ) - 4- pi peri di nyl 3 CH3

1-[ (6- et hoxy- 2- napht hal enyl ) car bonyl ] - 3- pyrrol i di nyl
4 CH3

1-[ (6- brono- 2- napht hal enyl ) car bonyl ] - 4-pi peridinyl 5

CH3 o

ANAIYAOXYMEIvpheny! ) - 1- oxo- 2- propenyl ] - 3- pyrrol i di nyl

29 WD 2004/ 094441 PCT/ US2004/ 011490 Cpd R7 R8 6 CH3

1-[ 1- oxo- 3- phenyl - 2- propenyl ] - 4- pi peri di nyl 9 CH3

1- [ 3- (Menegirkidrpblenylis nbi prasedi pndpeisydrie duipsiipeentdttached by a

10 - . _
F-OP%T%QBU%-SF'EPE%drﬁ“PWBﬁ&‘EBWP&PWﬁ%W/ Pf OoIpingRRg nydrgxyimino.
pi peridinyl 13 CH3

1-[3-[4- (di net hyl am no) phenyl ] - 1- oxo- 2- pr openyl ] - 4-

pi per iNostydrefesaldiaY is behpregentiand ﬁels@hattgc ed by@double-bond.
Cycl ohexyl 18 CH3
1-[1-oxo0-3-[4-(trifluoromnethyl)phenyl]propyl]-4-piperi

di nyl Préfbr@tﬁerhbbarrﬁ@itb)df tHe proceRt PREhliod iHdlpegs tHbsay |

21 cl ope t 22
qu@én@neﬁw s@l@ytgddr@yghe amoypHgonsisting of hydrogen and

?6[ ydroxy 2- napht hal enyl ) car bonyl ] - 4- pi peri di nyl
1'@5" 1- acet yl - 4- pi peri di nyl 27 CH3
4- et hyl cycl ohexyl 26 CH3 adamant- 1 -yl nmethyl

More preferably, Z is hydrogen.

Embodiments of the present invention include those compounds of
Formula (Ia) shown in Table 1.
Table 1

o
(O

T s

| SoH
OH
Formula (Ia)
wherein

Rs, Ry and Rg are dependently selected from the group consisting of:

Cpd Ry Rs

CHs 4-phenylcyclohexyl

CHs 1-(2-naphthalenylcarbonyl)-4-piperidinyl

CHs 1-[(6-methoxy-2-naphthalenyl)carbonyl]-3-pyrrolidinyl
CHs 1-[(6-bromo-2-naphthalenyl)carbonyl]-4-piperidinyl
CHs 1-[3-(4-fluorophenyl)-1-oxo-2-propenyl]-3-pyrrolidinyl

() IEF S JL TN S IEE
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29 CH3 4-phenyl - 3-cycl ohexen-1-yl And, 30 H
1- (2- napht hal enyl car bonyl ) - 4- pi peri di nyl and

WO amenp4es, enantioners, diastereoners and sal PGI/US2004/011490
thereof. Enbodi nents of the present invention include
those conpounds of Formula (Ib) shown in Table 2. 5
Table 2 ORL OOi\ OH OH Fornula (Ib) wherein Rl
is selected fromthe group consisting of: 30 V\D
2004/ 094441 PCT/ US2004/ 011490 Cpd R1 7 4-phenyl -
- DICER:dfl di R]I 8 Rs

4- gxo- 1qheny! 41[13@&; pr@?@ﬁﬁlﬂrQFénﬁ] _gefipetiothyl 12

4- %’ gzcﬁgxygﬂjﬂé&g ﬁ’p}g@? I’Bﬁl) ’Y—pm%?épropenyl]—4-p|per|dmyl
4- 8- belAds hi addllydyo-3- é‘r(h‘éluomi‘ﬁ?thyl) benyl]-2-propenyl]-4-
3- phenyl - 1- pyr piperiiimgl and,

3- G2- phexyy] et hyjlpa-fh- (’@%éﬂ’l'yléi'hl )éz I"e?f‘g/ﬂ -8&PBbRPenyl]-4-

enanti oners, dlpﬁﬁé msrs an ereof
E di me ts of 't F ent invention include those
corgoun ﬁo@@ﬁ?’%’ ?’TR!PG%BW in Table 3. 5 Table 3

CH3I70 CH3 Cyclohexyl
18 CHs 1-[1-ox0-3-[4-(trifluoromethyl)phenyl]propyl]-4-piperidinyl
20 CHs 1-(2-methyl-1-oxopropyl)-4-piperidinyl
21 CHs Cyclopentyl
22 CHs 4-(1,1-dimethyiethyl)cyclohexyl
24 CHs 1-[(6-hydroxy-2-naphthalenyl)carbonyl]-4-piperidinyl
26 CHs 1-acetyl-4-piperidinyl
27 CHs 4-methylcyclohexyl
28 CHsj adamant-1-ylmethyl
29 CH3 4-phenyl-3-cyclohexen-1-yl
And,
30 H 1-(2-naphthalenylcarbonyl)-4-piperidinyl

and racemates, enantiomers, diastereomers and salts thereof.

Embodiments of the present invention include those compounds of

Formula (Ib) shown in Table 2.

Table 2

| SOH

Formula (Ib)
wherein

R4 is selected from the group consisting of:
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ONN JR2 R4 O=P~ O |

IRs R6 Fornmula (lc) wherein

R2, R3, R4, R5 and R6 are dependently selected from
Cpd R2 R3 R4 R5 R6 PAWUSHRE01490

W0 b@4geup consisting of:

toget her to form phenyl

to form 1-napht hal enyl
1- napht hal enyl
1- napht hal enyl
PCT/ U O&)
t oget
phenyl7 and racerﬂapleaiyl-eln;apehdmyrs
sal ts gt hereof .

pr ef erﬁtr ed enbodi n&icﬁoﬂ

previ dis| y desc

w th
of C1

aryl (

H OH phenyl
CH3 OH phenyl
H OH 32 taken together to form
And, 31 WD 2004/ 094441

R5 R6 33 taken
I_1h]_1‘ hien-3- yl

H CH3 phenyl
4/ 011490 Cpd R2 R3 R

to-form5-chloro-henz

23 taken together
31 HH

' 8) al ken Q‘Wi‘l

het er aewdcl , het eroaryl,
het er ogy yl (c2. 8)3@62&§ﬁ1é/rluylethyl)-1-pyrrolidinyl

and racemates, enantiomers, diastereomers and salts thereof.

di ast ereonmers and

H%Fé.wﬁgf% bggtﬁsﬁlgb%%&are as
metwpheyl i rRIPSREIBVE s sel ect ed
from tide group cde@methoxyphény)-1-sipefidinyl

bstit
e

substi t ut ed

%ilg/g%&)téfdg{ypup consi sting

K3 '”y&ycl oal kenyl ,
het eroaryl (CL. 8) al kyI

Formula (Ic) shown in Table 3.

!

Table 3

CHs o

Formula (Ic)

Embodiments of the present invention include those compounds of

wherein Ry, Rs, R4, Rs and R are dependently selected from the group

consisting of:

de R, Rs R4 Rs Re
11 taken together to form phenyl H OH
phenyl
23 taken together to form 1-naphthalenyl CHs OH
phenyl
31 H H 1-naphthalenyl H OH
32 taken together to form 1-naphthalenyl H CHs
phenyl
And,
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10 b). carbonyl substituted with a substituent
sel ected fromthe group consisting of Cl_8 alkyl,

wa@eook/09anyl (CL_8)al kyl, aryl (C2_3)al kenyl, cycPCHUE2004/011490

cycl oal kenyl, heterocycl heteroaryl,

het er oaryl (C1. 8) al kyl, heteroaryl (C2_8)al kenyl, -OR,

and amno (with tw substituents independently

selected fromthe group consisting of hydrogen, Cl_ 8

al kyl, aryl, arylCl.8 al kyl, arylcarhgnyl, arylCl_

€pd kyl caRponyl and Beteroaryl C1 8 Békyl): ¢) mRs: Re

ab¥yl ORAkEMRIJexh&ubSbirh ut ed-ciiloro- bemm[bnhleuaa-gbn Fat om OH
W th a substihggpt selected fromthe group consisting

of—aryt—cyctoar Kyl ——cyctoal Kenyl, heterocycrl,

dned ecomayes, spaationers diagjereonprs aad epka thespef. ani no

(Wth two substituents independently selected fromthe
group 20 consisting of hydrogen, C1 8 alkyl, aryld _8

al kyl, arylcarbonyl, arylCl 8 alkyl carbonyl and
heq@éﬁ%mm&its%ra#mma (I)the areferred ethbaglimehistafReaRy) Ra, Rs

wherein the heterocycl cycloalkyl cycl oal kenyl
pod Rs are 8% pegviously d esqling de). are 25 optionally
substituted with one to two substituents independently
sel ected fromthe group consisting of: ea). oxo eb).

he RbRONs Rl Sbsbdtb 1SR eaR B R oo

SPNSisGifib sgbsfﬁlrte?d Al substitydnt sertheéd:&oﬁj thlekgroup consisting
aryl (C2-8) al kenyl )F/: cl oal kyl , ycl oal

het e@b@yealkaﬁéYloaM;( 1 Sbﬁi]fﬂ,rwkgzp@@ik%}y& %’oalkyl cycloalkenyl,
het
o ubePPRISAE AT HorePSy AT BRIKYERD Hotroan (Caalkeny

Pnls’lcﬁltbbd?g/l leﬁbédeeg%\ﬂmh a@ubStIMelnyseleateﬁ fnlmahalg(wp cgnsisting
&1 5 Rl vicant. avits el SRR IEEEPRLSE Ytioakeny
Wi th térlé?%&ll magmargehgf&@é#yf(cqmaﬂ]% hea;]gﬂjmw@{@aktehyg -OR14

of amno stituénts 1 ésel ect ed
f r omdriteaminmufwitiotved smbstgueﬁts mdﬁpg?g@!@ntly;ge@c dfrpm the group

o bSO oo, B Koy A A BB anic,
%CL o)?é;/lk}ﬂ@é'rbormta@lﬂoﬁéﬁéroaﬂwctﬁg@ﬂstyjot (hal 0) 1-3, and
c). Cas alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)y.s, hydroxy, -C(O)R42 and
amino (with two substituents independently selected from the group
consisting of hydrogen, C1.g alkyl, arylC4.s alkyl, arylcarbonyl, arylCq.g
alkyl carbonyl and heteroaryl C1.s alkyl);
d). aryl; and
e). heteroaryl;
wherein the heterocycl, cycloalkyl, cycloalkenyl portion of a)., b)., and c). are
optionally substituted with one to two substituents independently selected
from the group consisting of:
ea). oxo
eb). carbonyl substituted with a substituent selected from the group
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ed). aryl; and ef). (halo)1-3 wherein the aryl portion
of the a)., b)., ¢)., ec). and ed). substituents , the

whedoeooasyl portion of the a)., b)., c). and erQT/US2004/011490

substituents and the d). aryl 15 and e). heteroaryl
substituents are optionally substituted with one to
four substituents independently selected fromthe
group consi sting of fa) Cl.4 alkyl optionally

zﬂgééﬁl'%tﬂulﬁgf &or Bl G BRI BIBny. gyctoalkyl
% rlg%l?(éhﬂ%ﬁ |r@cyc4_3gétég@éﬂé’g)r!ﬁéler?bﬂﬂf&gaﬂggld 20 arm o

(\Ahetemawl@ub)alkanyé angd armm@;ﬁwﬁh éwm%u §BﬁU@@ésetﬂ\dﬁP8H¢%®

O eRctlPisihEafon cRHSRRSE R nfdroBeRt &Y} and -3 ek

he%ﬁn&a?rb&shw%qﬁoag ki) carbbhyl 4 %e@érberWIC@rﬂlkyimal ly
substituted on erm nal carbon ato

subs). .%1@Eylsep@mlwostmsamw% évlteraaﬁaébséﬁ%%n%%%7%ﬁeeﬁf0m the
am no (W

fr gmqm%orésp%tmg %12 %nﬁh’? ?\?\]Aﬂt\ g\g@%ﬁgéﬁggﬁéﬁ%gbéméﬂy@ﬁl@&ed

al k) the §idup)consisting dfmmgen . alI(;dl aryiC koaiyl, arylcarbonyl
otlonallai/ substituted onat a] arb
2 cevlBasiliy éﬁarméwba%dmﬁmwﬁg gk drh ey 8RRyt "
YF
he P BRIl hefyiSErly oteldan, MBIGIR, BHd RO
on@ Oafy@ndsubsti tuents independently 33 WO

2004 094441 PCT/ US2004/ 011490 sel ected fromthe grou
corgf)- éh?ﬁ@ -%of Cl1-8 al kyl and hal ogen; fg). heteroaryl, P

Bk Stporc pegesg o, ), nd st e

al ydtercmrylpoaidmod o ak WCE) 221 £9). <SBF iRy Jed thesg). anyl

EL?@J’ Lg\ﬁfgroéwg é%tbttgﬁ'%‘ %Spr@”o%%oﬂgﬁny §QbdtRifed with one to four

substituents independently selected from the group consisting of

fa). Ci.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)1.s, hydroxy, -C(O)R+2 and
amino (with two substituents independently selected from the group
consisting of hydrogen, C4.g alkyl, arylC1.g alkyl, arylcarbonyl, arylC.g alkyl
carbonyl and heteroaryl C+.g alkyl);

fb). Ca.4 alkenyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C1.g alkyl), (halo)s.3 and hydroxy;

fc). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo):.3 and hydroxy;

fd). cycloalkyl,

fe). heterocyclyl,

ff). aryl optionally substituted with one to four substituents independently
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10 selected fromthe group consisting of Cl-4 alkyl
(optionally substituted on a term nal carbon atomw th

W@ 2®ubsit uent sel ected fromthe group consi stPEUSIHN4/011490

am no (substituted with two substituents independently
sel ected fromthe group consisting of hydrogen and
Cl-8 al kyl), (halo)1l-3 and hydroxy), Cl.4 al koxy
(optionally substituted on a term nal carbon atomw th
a substituent 15 selected fromthe group consisting of
(hal sptectsd fram ihe qreupsonsistieg oiiils alky andisdegenient s

i.nde y selected fromthe group consisting of
dr@%g%gg%’d Cl-4 al kyl), hal ogen, hydroxy and nitro.

Rief erdhby, RL1 is selected fromthe group consisting
of : 20 aa). Cl-4 alkyl optionally substituted on a
fligr niNYAro®4r bon atomwith a substituent selected from

e graup nsi sting of cycloal kyl, heterocyclyl,
E?ylgﬂﬁgT%@%aryl, amno (wWth two substituents
fkidebabgns;l y sel ected from the group consisting of
hydr ogen and Cl1-4 al kyl), (halo)1-3 and hydroxy;
wherein the cycl oal kyl, heterocyclyl, aryl and

heteroaryl portions of the aa). 25 substituent are
sphareindheyargpastion of the aiGn-orlkyh anfiearboavip sty ueatiyl carbonyl

i nd t 1\ . f ; ot A Of -
iy ST} S8 iR Bty e W Gpdl ¢ s OBSYRleMindkpendenty
car slacieddromitihé ge?cu;scﬂam isktt(n@easﬂ_ : hC?Leialkyt (@@ti?nflm m{ltﬁstituted ona
roup ¢onsisting, of apmi no substituents .
?nd@g@%&ﬂ ﬁ?FQP%g‘IOQbWEB E\“"P‘bt?ﬁ\“w'ltll'@"'tgs:gg?ﬁse‘i RE1 8 grguprconsisting
hyd ; I : e :
oy 4o GBS fels it i slios BN hidn8Rtorlif detested from the
car groupatansistingtof dydesgentaid G4 @iy (halo)i; and hydroxy), C1.4
il T T R
car §98¥edSHh ithé g_trcﬁfb &Mé?stﬁg%%bld)f‘.?)%nﬁl% et te@With two
the group consisting of Cl.". 4 al k¥1 , aryl,
ar y$ultestitugnts liydepeadeniiceeleptdddsoml thelgsoup eansisting of hydrogen

) K45 i ARG L0 0
with two substituents independently selected fromthe
Preferably, R4 is selected from the group consisting of :
aa). Cq.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of cycloalkyl, heterocyclyl,
aryl, heteroaryl, amino (with two substituents independently selected from
the group consisting of hydrogen and C4.4 alkyl), (halo)s.3 and hydroxy;
wherein the cycloalkyl, heterocyclyl, aryl énd heteroaryl portions of the aa).
substituent are optionally substituted with one to four substituents
independently selected from the group consisting of:
ba). Ci4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and Cq.4 alkyl), (halo).s and hydroxy;

bb). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
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group consi sting of hydrogen and Cl1-4 al kyl; 10 bh).
(hal o) 1-3; bi). hydroxy; and bk). heterocyclyl

wo@piosonall y substituted with one to two oxo  PCT/US2004/011490

substituents; and, wherein the bd). aryl, be).

het eroaryl and bk). heterocyclyl substituents and the
aryl and heteroaryl portions of the bc). substituent
are optionally substituted 15 with one to four

consP upr ISR AHEREIRTINY g CE T b ol Blo)ss and
t er thpdtoxgar bon atomwith a substituent selected from

ijge gro consi sting of am no (substituted with two o
bs {5 BenY S Unsi e wiihia S0 aiteaTl é@1agteRiTon® thyr aigep consisting

consi std d - f~al ( -3 and
hydr o(%/ P‘gac'ﬁ"ztaﬁr k%@ e?'é tII &%W?%’%&%W'&@%%ﬁy l’on a
t er m metbrazaylbOn, Jatyhand hbtswosmi(€hi,Jallesriylsel ect ed from
%)BSr rl_oup consi sting of (halo),-3), am no

bSti'tuted with two substituents independently

$@).ehekstobp@m the group consisting of hydrogen and
Cl-4 al kypg, hal ogen, hydroxy and nitro; 25

bflef @mibd pubRiRt¢dwith heosabstituenist indegendgntlyselésted figm the
of Cl-4 al kyl.... ar aryl (Cl1-4)al kyl,

aryl %&M‘i‘%ﬂﬁlﬁm g]J WE‘P%%/H é?‘&?wfé'ﬁ%m kenyl ,

baY.eiogiplls; het eroaryl, heteroaryl (Cl-4)al kyl,

het eroaryl (C2-4)al kenyl, -OR, and anino (with two
Silbshydigxyt anfndependent |y sel ected fromthe group

SRY P LBldrbey Al AH AT Benloe Qb dhe S h HaluBlilbpss anc
Ghérsia the b)) aryihe) ehateidaylaind bk)t Retdret @i auvktituents and the
porti R12 are optionall épsubst ituted " wth one

f o@fygawis“ﬂ%eﬁwé Periteas e dembry subptivestiare optianadly substituted
OF Wi oRE% Wi el FRRBONRAAN oL O biAY

opt1onalTy Su
t ercunsitingeofion alkgioptivtally substititéd oard tesrliresl toagbd @iom with

oy @ SURBHER SaiSt el Fca e dioberchmeiatniatiaraine (substituted with
hy divatibstitd<At&idd ﬂdénmél@c{e‘ﬂ‘éﬁé}ntﬂ’i@ gg&?&%ﬁéigﬁﬁgof

i ndependent|y selected fromthe group nsi stin
hy diysjegen end&al &lyl), (halp)Glamd hydnpixy), €y alkoxyo(optionally

ar yslu%Js’[iﬁthb %}/1' a te(fr%rir?a rc]:\élrbo%ngtorr]]%w oaaéa/tlnsti%érﬁ saellekc}{le& ;from the
group consisting of (halo).3), amino (substituted with two substituents
independently selected from the group consisting of hydrogen and Cy.4
alkyl), halogen, hydroxy and nitro;

Preferably , Rq2 is selected from the group consisting of C1.4 alkyl, aryl,
aryl(C+.4)alkyl, aryl(C2.4)alkenyl, cycloalkyl, cycioalkenyl, heterocycl heteroaryl,
heteroaryl(C1.4)alkyl, heteroaryl(C..4)alkenyl, -OR41 and amino (with two
substituents independently selected from the group consisting of hydrogen, C1.4
alkyl, arylC1.4 alkyl, arylcarbonyl, arylCy.4 alkyl carbonyl and heteroaryl C44
alkyl); wherein the aryl, the heteroaryl portion of R, are optionally substituted

with one to four substituents independently selected from the group consisting
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fb). C2-4 al kenyl optionally substituted on a term nal
carbon atomwith a substituent selected fromthe

w@e@apoaonsi sting of amino (wth two 10 substiPCEOSR04/011490

i ndependently selected fromthe group consisting of
hydrogen and Cl1-4 al kyl), (halo)1-3 and hydroxy; fc).
Cl-4 al koxy optionally substituted on a term nal
carbon atomw th a substituent selected fromthe
group consisting of (halo)1-3 and hydroxy; fd).

9§‘c| oal kyl, 15 fe). heterocyclyl, ff). aryl optionally

bste t | ; i ;
b CLUARA Sy i o B ibHeth Son oo it
Cl- 4sizbdiplerntrstldzibd fom tHegyroupetamsisdingl of arflhiycloalkyl,

hal - 3: O, fi). h : fi). i : i
e Qgodlisendts heteborrdl dieipeil el R TVApSY. Ll Byt and
aryl S @bim’tw&§ﬂS§%ﬁ{M%n1%s%dé|§éndeﬁ!ﬂ 2RO fblY the group

substituted with one our 'substituents
i ndepemsisting 9f hytBogen cGi-edlkyk anylChe aljwb wryicartsirg,ianglC1.4 alkyl

of Cl-4 alkyl (optionally substituted on a term nal
car b%’%&f‘gﬁ%’\ﬁ E'ﬁ%éogwgéﬂfﬁﬂ%( t selected fromthe group
¢NS TS, a@nyPdpisAdly dubelritéd Bhedienintal téfbon atom with a
substituents independently selected fromthe group

conspebstitdenirsetgeied fom theigroupgamsigiing, of emaine)(with twad

hydr . - ' bst .
tor et oSty RRleRPb HEbLb o sBPar nyarogen
f r omah& € grediy), ¢hale)sf amyghpdrokpal o) 1-3), ami no
%éubst ituted with two substituents independently .

I ebt-e@KOXyARticeatly supstitutesan 2 iymypalgarpegaiomaythv
2004 R ; | .
hal oé@%ﬁﬁ%nc} rsoglé&gﬁg%ﬁ ?g%él'%%#b%%}?g kibfgb 5‘%6:%3 %r}deggcri]rtoxy, ‘
fayv erdyiclmalkyhcl ude t hose conpounds of Formula (I11a)

%%8@}?’%&&430 5 37 WD 2004/ 094441

ff). aryl optionally substituted with one to four substituents independently
selected from the group consisting of C4.4 alkyl and halogen;

fg). heteroaryl,

fh). (halo)s;

fi).  hydroxy; and

fj).  nitro;

wherein the aryl portion of the arylC.g alkyl, arylcarbonyl, arylC.g alkyl carbonyl

of fa). are optionally substituted with one to four substituents independently
selected from the group consisting of C1.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C1.5 alkyl), (halo)s.3 and hydroxy), C1.4
alkoxy (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of (halo)y.3), amino (substituted with two

substituents independently selected from the group consisting of hydrogen
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Table 4 Rro 5 ONO0O/ I I O i "OHOH Cpd Ro 37
napht hal ene- 2-yl -acetyl 38 2-naphthoyl 39

wazqo4/omudr oxyphenyl ) 40 1-(4-net hoxyphenyl) BdT/US2004/011490
N-[ 5- (sul fonyl)-thi ophene-2-yl net hyl ] - benzam de 42
6- chl oro-5-sul fonyl -i m dazo[ 2, 1-b] t hi azol e 43
Napht hyl - 2- am nocar bonyl 44 1-(4-fluorophenyl) and
racemat es, enantioners, diastereoners and salts

ol <@ 6yl Rl e bR et cally

acceptable salts. For use in nedicine, the salts of
the conmpounds of this invention refer to non-toxic

" PhanpReriEis af e sesentipblfionSatih8e thdZedRPs DT Formula
pharmaceutically acceptable salt forns (Ref.

(He¢shawin indébl@ 4. Pharm 1986, 33, 201-217; J. Pharm
Sci., 1977, Jan, 66(1), pl) 15 include
pharmaceutically acceptabl e aci di c/anionic or

basi c/cationic salts. Pharmaceutically acceptable
acidic/anionic salts include, and are not 38 WO
2004/ 094441 PCT/ US2004/ 011490 limted to acetate,
benzenesul fonate, benzoate, bicarbonate, bitartrate,
brom de, cal cium edetate, cansyl ate, carbonate
chloride, citrate, dihydrochloride, edetate,

edi syl ate, estolate, esylate, fumarate, glyceptate,

gl uconate, glutamate, glycollylarsanilate,

hexyl resorci nate, hydrabam ne, 5 hydrobrom de,
hydr ochl ori de, hydr oxynapht hoate, iodide, isethionate,
| actate, |actobionate, malate, mal eate, mandel ate,
nmesyl ate, et hyl brom de,
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methylnitrate, methylsul fate, nucate, napsyl ate,

nitrate, panoate, pantothenate, phosphate/di phospate,
w@oingged4act uronat e, salicylate, stearate, sSubBCEUS1084/011490

succinate, sulfate, tannate, tartrate, teoclate,

tosylate and 10 triethiodide. Organic or inorganic

acids also include, and are not limted to,

hydri odi c, perchloric, sulfuric, phosphoric,

propi onic, glycolic, nethanesulfonic,

hydr oxyet hanesul foni c, oxalic, 2-naphthal enesul fonic,

p-tol uenesul foni c, cyclohe* psall fam c, saccharinic

or trifluoroacetic acid. 15 P armaceutically

accept abl e baS|c/cat|oRm9 salts include, and are not

limted to al um num

2- am no- 2- hydr oxynet hyl - ropa e-1,3-diol (also known
as tris(hydroxynethyl)am nonet hage, tronethane or
h n o 2

"IRIS"), amonia, benzat

cal ci um

cal ci um gl uconate, cal cium hydrOX| dey ir ocai ne,

chol i ne, choline bicarbonate,

cycl ohexyl am ne, 20 di et hanolg ne,
[ithium LiOwe, L-lysine, nag NH3,
NHAOH, N-net hyl - D- gl ucani ng7” PRe um
pot assi umt - but oxi de, pot af hydro PII aqueous)

procai ne, quinine, SEH, s ’
sodi um 2- et hyl hexanoat e, sodium hydr oxi de,

sodi um car bonat e,

triethanol am ne (TEA) or zinc. 25 Conpounds of the
present invention nay be contacted with a

h

maceutical ly acceptable cation selected fromthe
p consisting of alunf™tum

nown

a$7 tri s( hydr oxyrr&tdgy]maagmmnyaldmm tronet hane or

"TRI S"), anmmoni a

benza t-butyl am ne,

hi n
ci um cal ci um gl uco%'é?l’c‘éL thoyf ci um hydr oxi de,
cdg or opr ocai ne, choj A ﬁydmgh@%f' carbonate, choline

chl oride, cycl ohexyl m ne

2004/ 094441

P40/ US2004/ 011490 Td(emedhorymhiens]) et hyl enedi ami ne,
Nﬁzthl um N-[SJ(#ﬁlfohyll) YsibpRendBRIYIRBIthI)-befBghidei ne, NH3,

D- gl ucam ne, piperidine, potassium

p42 aSSI umt Smhltdvmﬁalwlfqnyl—aasilamimj/dhﬂtmam{e (aqueous),
pr.ocai ne, quinin sodi u i um car bonat e,
stti um 2- et hyl hemﬁzewﬁh Woxide, 5

t44 et hanol am ne (TEAq)-(Laﬂdowpnh@nW forma salt.

and racemates, enantiomers, diastereomers and salts thereof.

The compounds of the present invention may also be present in the form

of pharmaceutically acceptable salts. For use in medicine, the saits of the

compounds of this invention refer to non-toxic “pharmaceutically acceptable

salts.”

FDA approved pharmaceutically acceptable salt forms (Ref.

International J. Pharm. 1986, 33, 201-217; J. Pharm. Sci., 1977, Jan, 66(1), p1)

include pharmaceutically acceptable acidic/anionic or basic/cationic salts.

Pharmaceutically acceptable acidic/anionic salts include, and are not
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Preferred cations for use with the instant conpounds
are selected from the group consisting of benzat hine,

WO 209409448 ne, cal ci um gl uconate, cal ci um hydPORUSEN4/011490

chol i ne bi carbonate, choline chloride,

cycl ohexyl am ne, 10 di et hanol am ne, ethyl enedi am ne,

Li Ove, L-lysine, NH3, NH4OH, N-nethyl-D gl ucam ne,

pi peridine, potassiumt-butoxide, potassium hydroxide
U|n n

SBHeE P Hestail RedinudonalsabantSHip dPlsarinnate. bartrate,
tb’rbr%ﬁd@%@lcﬁtﬁﬁlr@j cag Eéﬁlgwat@rt%fbér%té/bémﬁa@f@fré@ Y,

catlons for use MAth t he |nstant COHE;UH S are
sliihairoetloridie cedatate, gdisvfate cesivleie, rapviste t fumarpieagioeptate,

NHAOH and h f

S e AEoniReboiiE, foRtietortiitte BShakie.

Ty@ﬁcﬂﬂbmld!é/ eildrethlbfigd, UflRFoin=Phihddis, iDaRRE idetifiBhH@S lactate,
the conpounds of thi's invention. In general, such

ﬁa@qb@ggtmmalatﬁa malaats;, orandelater m&vla@%gﬂ@thy!bf@mlde

HERGHRDe. Was QiR nEBRG rible BrtbhRa: mon
PantdiBepstes pﬁbsph&t@t&ﬁphﬂ‘spa?é ﬂdl'fgetl@d&tmomﬂm sulisyiaite, ngéarate,
shal I enconpass the treatnent of the various djsorders

gubareiaéy shochatpsWaim dampispitiraiee gadaig eyiptedndr
%%%({i’%eégggﬂﬁ%‘f]#n%éﬁﬁ QISB‘?n ?ﬁé oé’rad ¥ré H&lj IEiESH to,

ope O I nventi on
s*.gelaoﬂlcc pbtoﬁl@hcs cuifekc phmsbhdnmgoropmm @ydahm mematmasulfonlc

hen hos onate ofr hos i.nat e ester
Rubrenk SN Dxlc: 20 RRIE RORFuA -l SRy onlc,
efbﬁ%?ééﬁésdl mlt::h@affc?l'aﬁﬂd SHrifiiskoBEER@RALL on of

sui table prodrug derivati ves ar e descri bed, for
exanple, in "Design of Prodrugs”, ed. H Bund aard,

El 004/0 P. 2004/ 0114 .
PhospiATaseHi SRR ﬁ%@aa@@foa&dsa' 'BS'%%S ¢ Ae not
FimiteRt todd lurmiiflim, .’E’%@ﬁlhélzchwrbb(%hbﬂfﬁ-p%pé\@lﬂ riif'blol (also known as

Endopepti dase 24.11; Desi gn and Phar macol o

dri%(hwroxcvmatbylbammmﬁthe@e Frageingae asi “6&l§gnammma

YR AT, ool bl oSGt Sicohef ot tiroxice,

Rhieppidtzine ttholihe, ¢ho‘Hhemmbam@tel?bb@llmwsh|oadéJe®yclohexylamine,
Generatrion Neutr al Endope ti dase NEP EC 3.424.11)
Idigthenelgnyine gethylemedignaipg, lit E Aglysine, magnesiurm,

meglumine, NH3z, NH4OH, N-methyI—D-qucamme, piperidine, potassium,
potassium-{-butoxide, potassium hydroxide (aqueous), procaine, quinine, SEH,
sodium, sodium carbonate, sodium-2-ethylhexanoate, sodium hydroxide,
triethanolamine (TEA) or zinc.

Compounds of the present invention may be contacted with a
pharmaceutically acceptable cation selected from the group consisting of
aluminum, 2-amino-2-hydroxymethyl-propane-1,3-diol (also known as
tris(hydroxymethyl)aminomethane, tromethane or “TRIS”), ammonia,
benzathine, t-butylamine, calcium, calcium gluconate, calcium hydroxide,

chloroprocaine, choline, choline bicarbonate, choline chloride, cyclohexylamine,
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511) and phosphinic acid prodrugs are intended to be
i ncluded within the scope of the present invention.

wdaoFheepnpounds according to this invention PEEURR0€011490

at | east one chiral center and thus may exi st as
enantioners. In addition, the conpounds of the
present invention nmay al so possess two or nore chiral
centers and thus may al so exist as di astereorrers

Wer e the processes for the ti r] th
ﬁleé'%@?ﬂ ar@mep&md@n@#wm Janili. S, bt )éS'BP magnesium,
rﬂ/ﬁﬂll gﬂﬁf?” Nec‘*hm Q\!'rﬁ&ﬁgfﬁ %{ﬁé &ﬁ\ebﬁlpﬁﬁﬁﬁ@tﬁb(ﬂa@(um

en ‘ques preparative

pbtassmmmg-lbatmgde pmﬂsmdmﬂgtdyoxmeeaqmmm)nn@mme swinine, SEH,

d
Elﬁ?r{ SO0hEn Prioaate  salidme-Sir ol hoaRt. Saehym fvdrorids
%h& ﬁe THE) af@oRRUBYSHBYsalf OF exanpl e, be

reso a racem c mxture into their conponent
racemat es by st andard techni ques, such as the

i Erepee eI S W 1S e el dfds oBi gl rom

ﬂﬁé’@i‘cﬁld dHRidting GINbrzaaans, Eiutpantie,t dbcioanglasonsteptalcium
hiS invention. The racemic m xture rraP/haI so be
o}

hgémxmm chyline biearhenater clhiplinet Vet Cyelohesylaring

' f hj
ARihSTialind. Aot BT BAE IS RERALEN RO W methy-D-
@Q@Wﬁésplﬁwdlh@ memtmtm@a pdtasslhmZ@/drBh(re (aqueous)
col um. Is to be understood that a such i soner.s

@ﬂ@pawe%twré@et $AIEEY carkppaisn Y Hsgeeélm#‘?ﬁ?'hoﬁ‘tﬁes%'%b
%&d?cﬁc? de 1 %o%ﬁé}dﬁ?ﬂ?qrﬁ@ﬁaﬁ%mounds according to

n\len orns a double bond with the
carbon of attachment for X, Yis not present and X is

For m MererErAaY  ERIts of Ui B UTP AL COUBRUpT B Selected

i @ﬂé@ s theier s
£1 63%04?}) Odé)}ﬂﬁmgd [ US2 l84/ Ollrglg?HZAndg ?ﬁ@@? ur es

t hereof are enconpassed within the scope of the

S{gzgﬁqstﬁ\é né@lﬁgth@%igﬁﬁagﬂ%e % tﬂg rgstgﬁgﬁcfrﬁﬁour%s is

itroSethbRE, it may be necessary and/or desirable to
protect sensitive or reactive groups on any of the
nol ecul es concerned. This may be achi eved by neans of

ggg\éf%\igg&i@ﬁeg{ iﬁﬁlgféﬁ@%cﬂh‘e‘sgﬁithiﬁ %L Bpeldt8afgs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds, which are readily convertible in vivo into an
active compound. Thus, in the methods of treatment of the present invention,
the term “administering” shall encompass the treatment of the various disorders
described with the compound specifically disclosed or a prodrug compound
which would be obviously included within the scope of the invention although
not specifically disclosed including, but not limited to diphenylphosphonate or
diphenylphosphinate esters of certain of the instant compounds. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are

described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
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G oups in Organic Chemstry, ed. J.F.W MOme, Plenum
Press, 1973; and T.W Geene & PG M Wits,

woe@teetitve G oups in Organic Synthesis, John BROI/V§10ey011490

& Sons, 1991. The protecting groups nmay be renoved at
a conveni ent subsequent stage using nmethods known in
the art. Furthernore, sone of the crystalline forns
for the conpounds may exi st as pol ynorphs and as such

PSRl ol LTty B b e o

8 gfcﬁﬁh%b% (}Sﬁfléutr%l( (ﬁiﬁ) @HgééQasﬁ’i ‘Uesﬁ'@f‘gﬁﬂ Pharmagology

I'c solven ol vates are also intend
bf) mallwhcmmahsmdwmate iRmodivgss Bmg@ﬂ/c amdMedicéra iChemisiry

inerenodScalZ) thE 15 20 156 Loaedt S et Al hospponomethy
% é’;ﬁ’ude%fﬁ{osTﬁéﬁr %bébﬂ@ﬁal@@oﬁhﬁﬁc %@Q’e@@éﬁ&aﬁ*k’cﬁi Néulral

I'ng 1 to carbon atons or any nunber within this
r&mig:@eptrd@et é‘dEﬂP RCKb44.11) bitdbitorsoJ. dWedOCBBRyI‘iQQ“ 37 498-

ti wh al k
%11 Hj @g%i FW osp @1?0? %} Mrc?cir%gg AP n¥tgﬂ§8d gc?p E@#Iﬂ&?deﬁ}ﬁﬂfrfthe scope
of tifd pRisepnphvehAdehed carbon chains haV| ng 2 to 8
carbon atons or any nunber within this range, 25

wherein an al kenyl chain has at | east one doubl e bond

t h
It?l ol e @ddﬂpﬁ:r}?qqsagc oglliﬁ&qmm r?ﬁ’vx%ht j‘ng}tl Pé)@(é%tt |«%{h€ one chiral
@?ﬁté?%rﬁilh&klnlﬁay sﬁsD@s anbntiorner. Iﬂeadmmrattmmomponmee of the
Boe3aTd InaTHONADEY SIRRSSRE WP SO ANIEACERErS and Thus may
TP e s g o

\A&nf)@ﬁMOQWMSFQNé LHS2 00 4/rokire®f starebisonrenthese isomers may
ers), Further al kyl ri i | |

e ey oSt o Eb LR dp Pp B heltraphy.
%rﬂlhgg Hé‘&ﬁrHﬁSun@é‘%a@/rlﬁa Rpakéd'hs @dakémic mixture or, by
cycl opr y cycl obutyl, “cyc opentyl cycl ohexyl

cgrhhleo bapnmSpacnfmmm or espiidiane amm@yl@iughep@mﬂqmers The

SRR B TP YRR AR QB i o i

Cc’z‘in%h@ﬁ %émaf@%rlﬁ/ stéﬁﬂ@lfdet@@hhhquéé Oamdh ésotthfocmeﬁon of
at om nenber s) g pi-cal
y

@bmtareqn@rﬂfepal& éalﬁéwcﬂn%tmm \é('”G aﬂ&m'Cﬁ@hﬁﬁfﬂVq bage, followed by

g%cqtt%hg[i%r&%aﬁl{z{ghg %glyqjgg Pgl%gﬂﬁyofbe ;: Eguf}ds of this invention.

MHeeracemic mixture may also be resolved by formation of dlastereomerlc
esters or amides, followed by chromatographic separation and removal of the
chiral auxiliary. Alternatively, the compounds may be resolved using a chiral
HPLC column. Itis to be understood that all such isomers and mixtures thereof

are encompassed within the scope of the present invention.

The compounds according to this invention wherein Z forms a double
bond with the carbon of attachment for X, Y is not present and X is hydroxy
may have at least one keto-enol tautomeric form and thus may exist in

equilibirum as geometric isomers. It is to be understood that all such isomers
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10 cycl oal kyl rings or cycloal kenyl rings. Exanples of
such rings include, and are not Ilimted to,
weyshopuaepenyl , cycl obutenyl, cycl opentenyl, PCT/US2004/011490
cycl ohexenyl, or cycl oheptenyl. The term
"heterocyclyl" refers to a nonaromatic cyclic ring of
5to 8 15 nenbers in which 1 to 4 nenbers are nitrogen
or a nonaronmatic cyclic ring of 5 to 8 nenbers in
whj ch zer one or two ne nitroge 0
aneHBreRheSET afe shoSmPRRTSd MBS SRR B aF Py e
QY difliopont ai ns zero, one or two unsaturated bonds
ternatlvely, the heterocyclyl ring my be fused to a
benzene ring (benzo fused heterocyclyl), a 5 or 6

N andoUars ARar T Profe skt PERRBlPh BEYBnSortpolingg obhe
ﬂf@%ﬂf ifdemleH, @ahky betecekshgadriditydediidite i@pftbol sbnsitive or
menber ed heterocyc%éll ring ?of the sane definition, as

repotiee PUPSISERARY O ed[ﬁple@ﬁ asfcancernedhefh fd’ggﬂ beiggijeved by
fgrsév%gfg&\mn@{c}gﬁp§m§§%‘é”%r%ﬁ§{ éelféglgéggfﬂqs% dé%cnbed d in Protective

G@réups’ia dgaficyChEMistiyh staniF o myeDimiks FdénlurlmePress 1973; and
i nvention, the car bon 25 atom

THE. Geaaneok FoByW- W ' D oS5 ohn
T e e

fiiseqoertstage asindmelthodigleatbwroirf inerarbi cycl ic rings.

Preferred partially saturated heterocyclyl rings may
have fromone to two doubl e bonds. Such conmpounds are

not le’u Q‘Fﬁ(f‘r% ESmBofithé bWs@élm*i@’fdrﬁs%ﬁ e @orﬂ?bunds may exist
referr to 30 as heteroaryl conpounds. es of

Mpelymcyphgf andrasusichi arel nutmdedrtq bgriaclpged in Ihﬁ peasenb,

»%*é{}%%ﬂ’m@%' Sty oM o BaG B RR slpI S with water

g HyeRRe4) Bl ddPrhortoigainitaesiVénts| and BLdRsoVatisyte also
pyrazol i nyI pyrazolidinyl, piperidinyl

imternsiest torke enCQTﬁpameWlihianB sgABe of Paip MW‘P" In the
present invention, when RL is selected from
heterocyclyl, the term"heterocyclyl"” refers to a

nonar pgRised héj@lht QnrelsBQJtlmérvxﬂsé noted, thd’ém&ethem&sedmlmne or as
to 4 menbers are nltro%r wherein, the

pert &f Brisipstitugnt grrumET y%r%ght@qqd)rgpclgad pgrbé)n chains
ﬂé\tnﬁﬁglet% g bé\%oﬂ‘%{gﬁ{s’ nd Eé ghlnotHFé r%'ﬁ?b' YrHe@rm "alkoxy"

rtngvcontarns zero, rings) or
teforg( tban 8)-alky! aublst&uenhgmupr whgeeln allhisasdetingdadera.

The t ieym ,%?ﬁr%‘a@g@"’ “a:fkynyp re el# rtg tsfraigh?%%%riaﬁched

carbon chains having 2 to 8 carbon atoms or any number within this range,

wherein an alkenyl chain has at least one double bond in the chain and an
alkynyl chain has at least one triple bond in the chain. An alkyl and alkoxy
chain may be substituted on a terminal carbon atom or, when acting as a

linking group, within the carbon chain.

The term “cycloalkyl” refers to saturated, moncyclic or polycyclic

hydrocarbon rings of from 3 to 20 carbon atom members (preferably from 3 to 12
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10 carbon nenbers or to an unsaturated, aronmatic
polycyclic ring of from10 to 20 carbon nenbers.

wao-ooothersl an aryl ring may optionally be fusedP@DUS2964/011490

or nore benzene rings (benzo fused aryl), cycl oal kyl
rings (e.g. benzo fused cycloal kyl) or cycloal kenyl
rings (e.g. benzo fused cycl oal kenyl) wherein, for the
pur pose of these definitions, the cycloalkyl rings
and cycl oal kenyl rings may be fused to an

aathqnu a3am MpBbeEse hurihgr.@ @yqénailwl d@gmgséapﬁ*ﬁna"v pedused to one

ﬁ’g)ré%ﬁélﬁgggﬁ'ﬂ% d%aénk;ﬂ%% Bf‘ I'}rlrgd‘%%fuaﬁ Qﬁﬁi SHERotdintited to,

@?@bp:@@%@yblobut&l eQrlopyhtyl, loy@leha)kyl,cuycwmt)twoeaﬁamafﬁ%
term"heteroaryl"” refers to an aromatic ring of 5 or 6
nmenber s 20 wherein the ring consists of carbon atons
and hag, [ i
heteroatoms |§ﬁsli XP fr ré]%frggi Bé?t'al nﬂ%bﬁﬁgat%‘ ﬁo?"%f‘ﬁ“?'l%%
m&:ychrf obpatpcyctc b;ddnolcagmn rifys dfa ter2fhcarboniatgm members

zgﬁ'@% erapl ?/af%ﬁ@r{eg%er Ong ,Qr%r&be@gxﬁ?ﬁg%]&d?%u' Iéi[nember ring

bhfa‘ﬂ%‘?? dbLﬁblethﬁd%%lea 8%o & rhEmBer (g‘ﬁgt; Ebmtghs rhbl‘ﬁple double

heteroaryl ring contain fromon 0 25 three
bondsg enrthen mmyclé@ikanbrbrlragamywmmealiy bmfyssdﬁ@ 1PRErorMmerg

Aiaeynag o SRRy g doartileg of STFHng EficBl Eng are not

ﬂnﬁ%ﬂ&@r@yddm‘ﬁpér@@rtﬁ/élobu , @bl@b@ﬁfe)ﬁw cy@loﬁeﬁnyﬁ or

nmbered ~ heteroaryl ring contalnlng one of 0, N
@MdOhepkthally, one additional nitrogen), a 5 to 7
menbered alicyclic ring or a 5 to 7 nenbered
heterocyclo ring 30 (as defined supra but absent the

opt i orThef teemhistefsdyclyliseférs tonghon&rormatiossyciid ring of 5 to 8
het er oaryl groups include, and are not limted to

nugrpberstiiveNgh 1t dmempers %f)@d%‘?@ﬁ” or a RoNgsostRliE Bsliating of 5
7% Hfé%@)gfg Q]| so?‘ﬁ zeid)| 'oﬁ% Ao o Oelréé'mtlrcgﬁéérrf&r?ﬁ ¥he member

i s0xazol azé oxa azo
ushorﬂygazmi suifur; p/yherdlnnybtlormﬂm tlhaznngyrtqnt@ys zara;l mylordswo

A aegibortR q AV eGSRy iyl e i iSed 1o a
Héﬂ%él% Yth w&?@%&é@ ﬁéf@r&!&yclﬂ)e B2 by @?rﬁirﬁk')ered heteroaryl ring
enzi soxazol I, 5

benzoxazo yl”,” benzot hi adi azol y
feorteiningaind 9f O, §uirdband, cmﬂonaligmqm@l adgijtional nitrogen), a 5 to 7

e aibka Bt edhuatfion.ASip iR Agtogoy ring (of

(tlﬁ?e gamettﬁéﬁﬁ’don Mtﬁfefbdt)abs&wtfﬂ\bafpltl&m of Beuitiesrfused ring) or
yl al koxy" indi cates an al 3rou substi t ut

\ﬂused wﬁh e cargop @b a(taciynenm‘razw

ring to form a spiro moiety. For instant compounds of the invention, the carbon

ed
#yl, cycloalkenyl or heterocyclyl

atomn ring members that form the heterocyclyl ring are fully saturated. Other
compounds of the invention may have a partially saturated heterocyclyl ring.
Additionally, the heterocyclyl can be bridged to form bicyclic rings. Preferred
partially saturated heterocyclyl rings may have from one to two double bonds.
Such compounds are not considered to be fully aromatic and are not referred to
as heteroaryl compounds. Examples of heterocyclyl groups include, and are not
limited to, pyrrolinyl (including 2H-pyrrole, 2-pyrrolinyl or 3-pyrrolinyl), pyrrolidinyl,
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10 As used herein, the term"carboxyl " refers to the
[inking group -C(O O or (when used accordingly) to
W bh@4puast i t uent -COOH;, the term "im no" referBCT/US1004011490

substituent HN=. 15 Whenever the term "al kyl" or

"aryl" or either of their prefix roots appear in a

nane of a substituent (e.g., arylalkyl, alkylamno) it
shall be interpreted as including those lintations

gi ven above for "alk gnated. n

v and "
Zvﬁmtﬁ@Z@WLdtTW%ZCﬂlémgy 2- my?gzgwls \égliamll@mglr plpendmyfJ morpﬁolmyl

n Ly ot
igq{ﬁﬁr‘f}%ﬁ I ya\ﬁgrpq?érjégwgquﬁ%ﬁ? Bfegr%?lf fgﬁgn é%dgg} R'selected
Fopidténoentlyl, thavkingtihatekydycRO raf:qmsm a nesiararsaiir efdlig ring of 5 to

P MR Sy ey
r%w%ntkfspﬁi% ﬁéiér%@gﬂgl%i)n& ?}C@l |§]aﬁ1|tr6 i Fig Weerhber gnd wherein

of “carbon at nzene ring

apltibrtdﬂy theading eontmﬁnsaiermsomm(f@l‘rﬁ and Bignemnbed rings x ¢réwo (for 6, 7

benzene i ncl ude carbon atons that
%@85‘33'}5@ gﬂggf Lirﬁ %Silstl ple ring systems. The
25 anount of substituents attached to a noiety

"optionally substituted with one to five
subst Thedens “ary¥ réfers toean ursaturatech msemeatio maneeclic ring of 6

EanenaremBam o o Gigedtafid, RMatc BONAYRE b R 16% 20
EAeHdhembetd)i Burt®ét, 8h 98I 6RY heay brbtﬁ)riaﬁ% t’ﬂerfaéed)w drieor more
of the designated side chain is described fir

benzenedngs (emao dugastanD, eysnalikydHROS (S0t *a%aoofuw% cycloalkyl) or

%@%g%%ﬁi%%ig% Bgr&% ﬁ%@fj ec&&%aﬁt%nwggé‘@eol%ﬁﬂ@purpose of

tHdep! definitions; Headykidalkys tilb)@ amau eydloalkémyl sings neaygbe fysedfto an
the fornula: /Cl-C6 alky '

ﬁtﬂditlgnalrhqg]z@@g rma({o pl}qgld@é‘p;sq,g Muiple F'”Sgysa{&i&%?qzﬂﬁ%ifﬁuoren e).
URISEN Schlerdt AR hEEHEHnd AEAIII AR 18, BRI iphbRleny),

s initions el sewnere in
fluorenyl mdenyl or anthracenyl.

The term “heteroary!” refers to an aromatic ring of 5 or 6 members
wherein the ring consists of carbon atoms and has at least one heteroatom
member. Suitable heteroatoms include nitrogen, oxygen or sulfur. In the case
of 5 membered rings, the heteroaryl ring contains one member of nitrogen,
oxygen or sulfur and, in addition, may contain up to two additional nitrogens. In
the case of 6 membered rings, the heteroaryl ring may contain from one to
three nitrogen atoms. For the case wherein the 6 member ring has three
nitrogens, at most two nitrogen atoms are adjacent. Optionally, the heteroaryl
ring is fused to a benzene ring (benzo fused heteroaryl), a 5 or 6 membered
heteroaryl ring (containing one of O, S or N and, optionally, one additional
nitrogen), a 5 to 7 membered alicyclic ring or a 5 to 7 membered heterocyclo ring
(as defined supra but absent the option of a erther fused ring). Examples of

heteroaryl groups include, and are not limited to, furyl, thienyl, pyrrolyl, oxazolyl,
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that nolecule. It is understood that substituents and
substitution patterns on the conpounds of this

WO pooga9d44en can be sel ected by one of ordinary B&I/UE2004011490

the art to provide conpounds that are chemcally
stable and that can be readily 10 synthesi zed by
techni ques known in the art as well as those nethods
set forth herein. Illustrative of the invention is a

TS MRS A oS
'tﬁlgH%%()@F p¥ﬁd|ﬂ§/ ﬁ%éd%ﬁ%ﬁ eﬁ?éﬁrﬂ&?ngpod‘ @éé@l@?\“@é&%ﬁgmeg%}garyl groups

amdude muafylmmmimlylalridphayjpm‘mﬁjryl banmtbrenyhlridazblyu‘:r
Il lustrati

t
bepgminsiaToneshigeoyl, R aveay h-Boxasan. befedhibtom,
SRnebiheS P RaKRIANG, AuRSMIRSIRRY Ur QURGRARH.©
conposi tions conprising one or nore conpounds 20 of

t hi { { th h

accoptab BB arp |t ™SReS o Al el oy REAALASY BilhyaF an Yaroup
i(8Xe fHénQ?l ahénétﬁglo UBirhRdriyN thePlefrheasfalkdaNindicates ahidkoxy
particular, inhibitors of cathepsin G and chymase)

@ substituted Malh ﬁ\fgaryhgl%\‘?r(ﬁtga,r@ﬁf&b{@xybr i ne protease
nmedi at ed di sorders. Sone of these disorders 25
i nclude, inflammatory and serine protease nedi ated

di sor gy gsediedraite theatetimaicarborglt" refars tethe Imk|rmJgnmpaC!O)O or
i nfl ammat ory condi t| ons, chronic_obstructive pul no

ry
dweenised aﬁ§‘?‘ﬁ’iﬁ9'¥ g0 It%ﬁléb%ﬁtl@ﬂi hy S5, the teme Hm"ﬂ%,refers to the
ﬁtaéhts'.mallerglc rhinitis, wviral rhinitis,
[ sc ema, arthritis, gl orrerul onephritis, postoperative
adhesi on formation and reperf usi on inj ury These

So0s; SMhsnavabeto fimnaint oridut & ubaler ERipifmgtsappear in a

ananef #Eehstitient!(elgh Céryl‘élkﬂ}g aWanﬁ‘lﬁb it Lsl%lﬁ Bé |ﬁt8rpreted as
hypertension, hypércardi a nyocard |a i nfarction,

mql@dmgﬁaﬂserlmltagon@gam ahoverfar fadod and@ryld DeS|gnated numbers

e RBTRH CBheeCoLiRalRE Hobetitehtilin b Gurmuargt garbon

rRsHAE a1 AR alkyTARiaty bk td theilkyl PertpnaTeiatserisabbtitdht i which alkyl
inflammat ory and Serine protease nediated dj sorders

ERRCBE %ntseprmﬁné@ot diewe\arnigr claribnie the srelesCi4 benzo fused

U5RBEIIE SIS fitbro (0 ORI % EhaDENILERRNIS Co

Wrear rng in ¢ serine
peferstsiae meshisdred caisor atens both & helherenemingg8iand the

t her eof whi ch, . . L.
number of atoms in the ring fused to the benzene ring, but does not include

carbon atoms that may be pendent from these multiple ring systems. The
amount of substituents attached to a moiety “optionally substituted with one to five
substituents” is limited to that amount of open valences on the moiety available
for substitution.

In general, under standard nomenclature rules used throughout this
disclosure, the terminal portion of the designated side chain is described first

followed by the adjacent functionality toward the point of attachment. Thus, for
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10 conprises admnistering to the subject a

therapeutically effective anount of any of the
w@opouds or conpositions described above. Al BOI/US2004/011490

included in the invention is the use of a conpound of

Formula (1) for the preparation of a nedicanent for

treating an inflanmatory or serine protease nedi at ed

di sorder in a subject in need thereof. The term

f .

etx[éﬁ‘gfll ng,ph%ﬁ}' ;@ QE%I? éj’(fﬁ '€ aﬁkﬁl Iséﬁeﬁg?ég%% &Y group of
Itlﬁléfc&mm ory or serine protease medl ated disorder in
the subject in need thereqgf. Al such nethods of
treatnent are intended toype within the sc of the
present invention. In accordance,-Bk talkykhe 9ds of

the present inveBiCgmjkythe IKdi vi dual 20 cenpbOnents

of the conposi‘ti ons described herein can also be

adm ni stered separately at different tinmes during the

course of therapy or concurrently in divided or
si ngl dt Bonﬂandadutbat therdﬁmltlms)ﬂmwtw!astltuwém ivariable at a

t her. ef ore t t such

A" Beblonl 2 HRIEGDE 3R ofasibi ek M Ronithti bissypers in
tthat heletulediid i sderstotd’ thbﬁs@@sth@emgtaﬁ-\ﬂl%ﬁisﬁmtlon patterns on
accordingly. 25 The term "subject” as used herein

the epmpoYINgR chhisinvensiosfcandis seleatedninaiag of ﬁfs@t\ary skill in the

fqrggf ér@md% CO@BE@H@ thggg ér‘éri rﬁ@%ﬂ%ﬁolé’ %ba%ato%an be readily

"syneiaiid by tldhniceidsdaiowreinatiieunt as aslluseatiobe neéthods set forth
nmeans that anmount of active conpound or

fWaceutical agent that elicits the biological or

47 WD 2004/ 094441 PCT/ US2004/011490 rmedicinal
response in a tissue system animal or human, that is
bei ng Ibusigiive lof thesinverstar is recompaition cam pasing agaharsiaceutically
doct o or ather clinigian, which jncludes . .
ACepiebls GATTier anchanyp SRS lEubeE Bogre. ofisgstrative of
BRb Hehli6Rises comphsitiba ‘Fl‘i’adlﬁ!’))?hﬂ(mé BRy beiHE compounds described

“conposition” Is intended to enconpass a product
c&hqvelmd@pharmaq@elbcally@cqep@b@m@ﬂss Arurtirer ibysiestion ef the

as_wel roduct...whi

FVateR s Brbriess ol e d BRGNP SOMBHET G g any of the

derepdurRe dederilsst ahdve Ad hiphapRacddticatly as®aptable chdidio The
prepare the conpositions of this invention, one or

rﬁfﬁ%erﬂofhﬁﬁmlﬁﬁ glsaoprorisiemaompasitions CORNRTISiNgPRROr BOre fampounds
aocfttﬁlg %Je'ﬁ%ﬁ ?H SQet.ométE)n' \}O&H 5‘?}1‘5 Ma@&WcéWa&éd?able carrier.

The compounds of the present invention are useful serine protease
inhibitors (in particular, inhibitors of cathepsin G and chymase) useful for treating
inflammatory and serine protease mediated disorders. Some of these disorders
include, inflammatory and serine protease mediated disorders include, and are
not limited to, pulmonary inflammatory conditions, chronic obstructive pulmonary
diseases, asthma, pulmonary emphysema, bronchitis, psoriasis, allergic rhinitis,
viral rhinitis, ischemia, arthritis, glomerulonephritis, postoperative adhesion

formation and reperfusion injury. These compounds would be useful in treating
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a pharmaceutical carrier according to conventi onal
phar maceutical' conpoundi ng techni ques, which carrier

woreop4eddel a Wi de variety of forns dependi ng OPCT/H82004/011490

formof preparation desired for adm nistration (e.g.
oral or 15 parenteral). Suitable pharmaceutically
acceptable carriers are well known in the art.
Descr i ptl ons of sone of these phar maceutical ly

AR Dbt SRT bV anditersin b bil Aotintsq npsrtension,

Riviereardist gedardas pedratiom %r@ﬁ@sél@ﬁas%“ AlJHeie léhu%n-duabetuc

Soci ety of G eat Britain. Met hods of formula
d@ﬁ’ﬂ@%ﬁitf‘y oS CHlaY eestenasisiand i:hebld@ Mkddﬂlmmﬂw&lese compounds can

arnpceut c Dosage
o ARk oot TRE Gl P e SRRSO Treat
\ioflarmesidry Sindedirihe rétrabé eReliaBe didorddrs can be determined
Phar naceut cal Dosage Forms: Parenteral Medications,

\RACGHERY 10 %Q?Q%eﬁéewmﬁ Rergin. al ; and
Phar maceut i caI Dosage Forms: Di sperse Systens, Vol unmes
1-2, edited by Lieberman et al; published by Marcel

DekkerAn Iambodlmemirca‘ptheumgerﬁlondﬁ‘a(methddrfoﬂfrebhﬁg HiRs@Rbtory
nvention in g?@figgeform for oral, topical,

T dprereasedia &ﬁéd?fﬁﬁ%ﬁt%ibﬁctdaﬂﬁﬁdém@pf which

chb)‘n@fsetshﬁjml%%té#ﬁ&@fo hlétuﬂsh%?% ﬁb@ﬁgﬁe%tlve amount of any

excl pl ents may be enp oye
o it cogpennds os aempositions o(ascabe«t abbwe dmsoemmlumllednﬁ the

T HoPIE 135,858 b o b eh i Ula ) Jekhe wekeraton e
b disaendforltiaditing Gnt ifflaPhatbRL 6 ﬂ)%t@é%“eerﬂgﬂgt@d disorder

wetting agents, dispersants, flocculation agen
fhASUBIRGt 4N ner dharept| Theterms “trdating” Bafusedsheremnsrmfﬁrscto a

f
RERGE o MREUNG, RERRL retalt 'S SaiaihR i ERimatasy or erine
pnoteass rhédjaied disdridet i mysmﬁe@mﬁln@hadheﬂé%f Ahlsueﬁ rhé&Bods of
?regg'pnents | i sted above w requi red for each

gnbedptendsdio henwgiamtbe @pape pf thsapreseshiavention.
as, for exanple, powders, granules, capsules,
caplets gel caps, pills and tablets (each including

i mredilmBecordbaes evith the rhétheds lof teapresand irbestioh 'e@ individual
suitable carriers and additives

rel ease ons
CREIRYGEN L%‘P%Pé?oﬁbqoq)'tf‘}ﬂst‘&ﬁq igedinereintcan gYsa kel agdminigtered
a6paiiely | Bificrant fmes during the course of therapy or concurrently in

divided or single combination forms. The instant invention is therefore to be

understood as embracing all such regimes of simultaneous or alternating
treatment and the term “administering” is to be interpreted accordingly.

The term “subject” as used herein, refers to an animal (preferably, a

mammal; most preferably, a human) who has been the object of treatment,
observation or experiment.

The term “therapeutically effective amount” as used herein, means that

amount of active compound or pharmaceutical agent that elicits the biological or
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bi nders, glidants, disintegrating agents and the |ike.
Because of their ease of admnistration, tablets and

w@apshasl represent the nost advant ageous or al PCHUSG€011490

unit form in which case solid pharnmaceutical carriers
are obviously 15 enployed. If desired, tablets may be
sugar coated, gelatin coated, filmcoated or enteric
coated by standard techniques. Preferably these
conpositions are in uniit dosage fornms from such as
abllcinal resrianise in adissue s¥stempaaEnal or hluman, &at is beiag geyght by

steri| a eral 2 1.0Nns .
s Ao gehadin Moy Yol gt aRRa, Mfen includes
AEUtRINGTHNE SASVIFRS oDhesliRResl drafidedef ising treated.

adm ni stration by oral, intranasal, sublingual,

i ntraocul ar, transdernmal, parenteral, rectal, vaginal,

i nhal ati i N td » N Y
compotei 5 Herep S ferlcByRRRE" (I folicbomdos =
preRIcneekipyisipg theepetifietihgredibmitairsthesspemified amounts, as well

exanple, an 25 insoluble salt of th ctive conpound,

3B ERY A0y Wlsh Fosilis, %ﬂ@tﬁ' %'{)dﬁgct?yagw sarrgla"n%l%‘v?i% dhe
i : i f Ayl | ar injection. For

%?éej(gg?(? 'r@rg@'%f‘ .@gﬁ%ggggpggs sucﬂg'as tabl ets, the ,

principal active ingredient is mxed with a

D T e Syt PR WM Sl b Lfpouncs
%ﬁ F{)gﬁﬁlgr(gﬁrssali HBFdSTaRtthe AAVE AHIEERML Ss ftinalelydgdhiked with

uents include, but are not limted to, 49
WPH2D0KCO 0tz CarEy/asseoting 61 canventional phammaceutieal n,

wheat t at { N, Whi. i ,
{aEbuotngiBiAhRuBh kR e nd R e Sl rfoms
JHBERGIAG oT4IsE RSEn BRSRPafitioneddsired(fop atirthisakon te.g. oral or
sugar; Sucrose plus about 7 to 10 wej ght percent

ht ,
parastteral), glwitable phagBaceitisally BetePtablgsayHersdiccwall known in

ity e TR of sdFIOTHRR, Mharp R on; 4EgaligRefers
ﬁﬁﬁwmfcl)unmmnBE@Hlehdbﬁ@lé p‘BBFaErhaqueLﬁk:ehEad:ielbaln_tsjepuhlislsed by the
i nosito manni tol , sorbitol, crqcrysta n .
AanerigassRhaimace SOﬂWfﬂ%@féﬂ%?ﬁ??’%@%@?FﬁP%@@ of Great
%Yi"l’éihabl e fromFMC Corp.), dicalcium phosphate,

cal cium sul fate di hydrate, calcium lactate trihydrate
and the like. Suitable binders and adhesives incl ude,

o ST b e
BoBlicsidrd QRS PhafnadBritidy| DBbA4E PEANsSPABIBM, Second Edition,

Revised and Expanded, Volumes 1-3, edited by Lieberman et al;

Pharmaceutical Dosage Forms: Parenteral Medications, Volumes 1-2, edited

by Avis et al; and Pharmaceutical Dosage Forms: Disperse Systems, Volumes
1-2, edited by Lieberman et al; published by Marcel Dekker, Inc.

In preparing a composition of the present invention in liquid dosage form
for oral, topical, inhalation/insufflation and parenteral administration, any of the
usual pharmaceutical media or excipients may be employed. Thus, for liquid

dosage forms, such as suspensions (i.e. colloids, emulsions and dispersions)
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car boxymet hycel | ul ose, ethyl cel |l ul ose,
hydr oxypr opyl net hyl cel | ul ose, hydroxypropyl cel | ul ose,

waea4oha41 i ke), water sol ubl e or dispersible bPCTESR04/011490

(i.e. alginic acid and salts thereof, magnesium
alum num silicate, 15 hydroxyethylcellulose [i.e.
TYLOSE TM avai | abl e from Hoechst Cel anese],
pol yet hyl ene gl ycol, polysaccharide acids, bentonites,
pol yvi nyl pyrrol i done, polynethacryl ates and L.
gndgeldions; seitrkie sapers and adsdivesy 9'U§§ﬁ%@r% not limited to
e i t ol _
gb%t@%g%ﬁt?%g? ﬁf:@%%t{égfeowgfeﬂthg%g%n@é?sdd%bé%éﬁ% ?IB%oulatlon agents,

; ium starc
g?ime@ias,egl,—lo qmnle_@eég@ri)mtei(izefl?m‘fmﬁ); bemotmLmt$,rmme % tg%nts,
al um num silicate),. cel]uloses (suc s .crosslipke
dlayprs f@SF%Wn’BEQWW@ﬁ|(b%-et°aﬁ?6‘"%irf"8‘?r8gﬁ}§(%‘i"i?‘i’ i) and a
o d , . o e (i _
Gl ieRac ma) B ARG ek REPARLY e BoinpbAERRITSICK] afove will be
bequireddar apeh ligett dosagenforinr agacant h gun)
cross-linked pol yvinyl pyrrolidone and the I|ike.
Suitable lubricants and antiadherents include, but are
not | iiysbfdl ofd prép&atiBhE SuEBENRF eBIniél| sdwiders 2§raniifbs,
sodium, stearic acid, talc waxes, stearowet, boric
zapsylespcipleisc betpapdepills Bod tabletn@acbantludiag inmoediate release,

BRI 080 TR AL S SRR o
sdlditres ireiddé bet bikRot lindited BPHiRIehits, dfrahalating lageats, udricants,

are not limted to, talc, cornstarch, silica (i.

bislers gidanty disinfegsatingapoeiip @nﬂrtbﬁ]"kgb_(ﬁqcagﬁ@gf%iq’rmase of
RAHER AR, @B|ets o8 Pablios 1opiasBAE oS Advdicous oral

ldosage uBitdetraniarwhishdabe avild phbrmaegutival adaieds aice obviously
chewabl e solid dosa?e forrrg to 50 WD 2004/.094441, .
realoredo i depiredotablels NeRieDe sHIBLFRRISH 9%lAN GPatadk film coated
Ity col orants and
éﬁé?tnlt%gg@%sﬁg&r@atg e (}PQE@B{J?%U to the solid dosage
formfor ease of identification of the drug or for

theti . _These. ' f I d
e oo ABRES o AP P 75 o e W g oo
3HPIERD DilRL %aésnﬂ@§,ep&kdér3??mié§%¢&zédg‘é§! sifild yarentdral a
therapeutic release profiTe. GCenerally these carriers
aolutionset snisprnsibes pmeterad @eresalior fguidaprays, drepsy ampoules,

* FetoBisRAE G SRR I BB BN e, prapesal

tshu@liﬁ%)@éiemﬂraio&w%ﬁ*,t frémsdePal peienteraletsdtalavaginal inhalation or
acceptabl e salt thereof. Generally the prefornulatiaon

vnsufrlaiéor seasg. Myitesnatively, the composition may be presented in a form
suitable for once-weekly or once-monthly administration; for example, an

insoluble salt of the active compound, such as the decanoate salt, may be

adapted to provide a depot preparation for intramuscular injection.

For preparing solid compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical carrier, e.g. conventional tabletting
ingredients such as diluents, binders, adhesives, disintegrants, lubricants,

antiadherents and glidants. Suitable diluents include, but are not limited to,
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t hree common net hods: (a) wet granul ation, (b) dry
granul ation and (c) dry blending. Wen referring to

wao bh@geopaef or mul ati on conpositions as honogeneoOUES2004/011490

is nmeant that the active ingredient is dispersed
evenly throughout the conposition so that the
conposition may be readily subdivided 15 into equally
ef fective dosage forns such as tablets, pills and
capsules. This solid preformulatjon copposition is

strah i dorn debieain o Patate starshgehichihay BF hydrelizegdpdactose
JG3FHIER SRR OBE P AT AR o B Bt e

ive I fgre presen
i(ﬁmﬁecﬂim’er’sﬁl@arwllucﬁbs% @l‘lstm}dels 7CLo(rijt(1_aWBighfg pfelhmntmw&t sugar;
conposi tions may al so be fornmul at in multilayer
SHEIQSEPH? aépvi % W%QW%P%'\W 'H@dlgeg WHI%&UBVPSSMW Hwert

%EJ@FF ra%’o%?ﬁﬁr@éﬁ%‘é&%nt ﬁ%rt%ﬁggP,'a%ou? 89'11&1 0.2 \GLBRAEBercent

ét or p can conprise af I'nner dosage and~an
aorestacthsagbmagoepionestearatee deatrose, inesitgl, manniiel, fsorlitol,

S BB RE0G%% (ST o SO BRISEL B
PG AT, SRR, SHETRE Bl IS el

flacthie tibydiadel and thellikas SuitAbledbindéng arfd adhesived mchale, but are
be ,useggf or suych enteric layers or coatin

( , h ..
POt VIR 40 ARERSIR TN U Y. EA0acII, A, Staiose, oglatin,

SRS sehéh | e célﬁ)léé#;@ﬁ.%. ﬁ?&hf\&éilulé@é,'é&o%ﬁ acetate
pht hal ate, pol yvinyl acetate phthal ate, hydroxypropyl

wartopyewsthydaisiiogeh etiylealljosen tdoxyprapymethylcellulose,
TS B P HEE B A B o

@dgiﬁi@%&:id aht ebfts iereaf, TRagfesitfMdfuiindn khicagat i ng or
wet granul ation using slightly soluble or insoluble 51

\Wpdzpgetiydeeiyosedie USY 0O Tailabla femdrneeshst elanesel],
DRNAthPas Bicel polysashFiad BRiNg: BbatBhLs MaiiinyPTrplidone.

@Wm@thbaqﬂhtégfanqr;ﬂegbmih%drmdpch?laﬁa B fke SuRable
active ingredient). These materials include natural

?ﬂﬁin’@fémlﬁéﬁmﬂu%l Btare noklidsd teysletshendcem, sptaip, etc.),
o S 7 BRI D Bb31thigB RERES S AR m atuminum
Isilica)e), esliutssesofsuthtdsycrassiittked rseidiunh icartsngnsethyodliulose and

ot her acceptable materials that can be used to,
g511|gﬁ:mr)§§[t@l,llne @ggltjlpsg},tqlgiaa@s, BF Fnized starehasy@ée. corn starch,

SRR P, G KR OB aRg oR HE gacantn um)
cross-linked polyvinylpyrrolidone and the like. Suitable lubricants and
antiadherents include, but are not limited to, stearates (magnesium, calcium
and sodium), stearic acid, talc waxes, stearowet, boric acid, sodium chloride,
DL-leucine, carbowax 4000, carbowax 6000, sodium oleate, sodium benzoate,
sodium acetate, sodium lauryl sulfate, magnesium lauryl sulfate and the like.
Suitable gildants include, but are not limited to, talc, cornstarch, silica (i.e. CAB-
O-SIL ™ silica available from Cabot, SYLOID ™ silica available from W.R.
Grace/Davison, and AEROSIL ™ silica available from Degussa) and the like.

Sweeteners and flavorants may be added to chewable solid dosage forms to
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10 The liquid forms in which the novel conpositions of
the present invention nay be incorporated for

w@ebvisidEsr ati on orally or by injection includepChus20a4/e11490

not limted to aqueous solutions, suitably flavored

Syrups, aqueous or oil suspensions, and fl avored

emul sions with edible oils such as cottonseed oil

sesane oil, coconut oil or peanut oil, as well as
maceyt i cal hlcles

I d |
?m‘;)rlxoéfrs B 9?2%&1!“’% té% é’ﬁ‘gs‘!qsé‘ﬂ aU@oUASd &r?ﬂ)én%(?IBWQts and
b&&ﬂm&emﬁy rHehé?ddé‘d @%m%@mhe%m de4ade ASm ﬁﬁaéase of

agar, gi nat e . opyl ene al gi nate, sodi um
ajegmﬁaatmracnfdherwug |ok éf)r aeﬁyh@uc papages. Thesasarigramre

t t h d h Il ul .
S ed e Aoy ety Ca At B Prondd o Asp L B Bpopriate
emgé %Wéiﬁ‘dﬁﬁ&éuﬁb@%ﬂv&%hﬁ riRnepehit esibhsd pRsfile.
hydr oxypropyl cellul ose and hydroxypropyl

met hyl cel | ul ose, and conbi nati ons thereof, synthetic

POl oL DB Pl SR L e LA e o
fdul’ﬁy 8 soué fpr@‘@rr’ﬁ@l&h@l‘ildoﬁapdmﬂmmﬁtamlmj H dpajdreons mixture of

sepiolite; and other Rhar maceutically acceptable
ﬁmpbﬁ@na@%@@mfﬁwﬂﬂfﬁ asE)fq??&fltt'WQﬁ‘t'OQeP%?|H%38Paf3ﬁ‘ét'0?§y
f
5%%’:8?# n%%gﬂggg g @éﬁ&% Iitﬂfatéﬂ‘?nr b J]an?rg{/\@’ PO¥oridd bfbne of
mieréwml be, rrt;ethbd%(m)h/\fe?,grmmm{qmc(b) ﬁirwgramulegmrargt ) dry
orae_, ol ysor hate t
Blﬁ%%rr\yé\f eragieBeyelares Dl iakon BAPRALARES
| nc dg%fneo gl it Rheael a@Prﬁ‘élééﬁ\}é"lﬁg%dlé*hﬁ@%ﬁsﬁje"r‘ge@@%ﬂily

armaceut i cal grade lecrthins. Suitab
ﬂhmgbbait hhagoangma]tlomsd) thit thecospositionrtoay berfeaddy swhbdivided

I . el ect ch
%E;Epaeso&aﬂ ey Heade toftrscaviehi a5 PRtk e g dickPSugs. This
isBRQ Hbm ORLI¥ AR PRI tBEE SLbGivided |nﬁ>2uMDdosage forms of
2004/ 094441 PCT/ USZ004/ 011490 species, water solu

culnefan:@ndesﬂnbeduab@vemontammg(frore abeslt @;anﬁngafpt@ouaﬁg%ng of

Eig%a%ﬁ ﬁgfédl?ﬁ éfrtﬁ%?%?é}g Hrg\?éa?iﬂ%'ﬁat uﬁmiftg%r 3& Qhtaining the

fnovercdrapbsidorg Aliysdlso Beifoahliatet msmultmayer eabletmmbs to
but are not I|imted to parabens (i lt-'
PreyYige @ Sléﬁﬁ@nﬁd mtpi;q)\;lde shakreleags grodglctsh, n@y ple a ‘dual

SURL SR ST M Y oabp Bl crh O g
|cokeponEmé, rthedwtterrtmmyg in thel fdrm\xﬂramémlmpmovem%ekfermeredT he
It\?/olcgo u;godne%?sa E:a[\%a gusfeip%?éteg%s aé:;r%e eI]toerrerE\éye om%lc% éerves to resist
disintegration in the stomach and permits the inner component to pass intact
into the duodenum or to be delayed in release. A variety of materials can be
used for such enteric layers or coatings, such materials including a number of
polymeric materials such as shellac, cellulose acetate, cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose phthalate,
hydroxypropyl methyicellulose acetate succinate, methacrylate and
ethylacrylate copolymers and the like. Sustained release tablets may also be

made by film coating or wet granulation using slightly soluble or insoluble
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liquid vehicle that is used in a particul ar dosage
formnmust be conpatible with the suspendi ng agent(s).

wo-o0040%upl e, nonpol ar |iquid vehicles such asPEEHUS2004011490

esters and oils liquid vehicles are best used with
suspendi ng agents such as |ow HLB

(Hydr ophi | e-Li pophi | e Bal ance) surfactants,

st earal koni um hectorite, water insoluble resins,

U hSlarbla ) L3l 0 SRR ISl B A By piing agerts)
RPINP h%lﬁﬁ% sElidcs 'n%l%nefohﬂs((/vhlé!ﬁiﬁcé Wet Qraﬁﬁﬁﬂﬁﬂﬂhﬁ? incorporate

agents s as higher HLB surfactants, “clays
$ine acﬁi\temgrqeegﬁ)nﬁ hemateatesislsibtlede siatureband syniketiepolymers

| ubl d i, k

Sen: By OBt BRI At aditss Bng Fien ol &) bERB\vaxscarpguba
R84, cefl aldofivl, TetyfISIEEE BR@hel, drier theaikentedé@ks of faity acids
adm ni stration include sterile solutions, enul sions

am@ta"@@@@@ﬁsam@tharsa@p@mablq)rr@em%hs thatsanthe ysed to granulate,
%ﬁ%ﬁ e"m a%/) &O&EMS ﬂhﬁﬂ%%ol@dﬂﬁ?%@é téc\ﬁ@é ar?érggfe!mllé)égﬁleve a

avenous nlnIS tron’Is es re

forsibhg émeusmmwwms);ﬁrouhet present invention can be
adm nistered in an intranasal dosage formvia topical

use of suitable intranasal vehicles or via

tr anseﬁ.{errﬂ{ (ﬂ‘dr PRAVEIER thd HSV&IW%% é’ff th%r&%erﬂ_llﬁventlon

wel | knovvn ose 0 ordi nary sKi hat "ar
bﬁa;&dmlmncspelrabeﬁ for admeinfstrativnforallyt orimyg théectioin ideludecbyt are not

R e B R Bt o
'sﬂ%?ﬁﬁ‘élbﬁ@ Ndnd MAV3HE8 eHtuléiBRs Q\ﬂﬁ?&ﬂbfee&ls@lbh e@md oil,

e present i nvention can also be adm nistered I n
fsesamestil, tcabbrutf il of pearaiadass welliashellxirsiand sindaapy .

h t d f 0. th
PheeRaroHicH SBBbiRse Uty SuSpeniPe aOrR R SHUP A a
%G's?éhélané)rlnéluat%%?ﬁtr@ﬂlcfdr@ﬂhétuw FANFPE@h §8HAACRE A
that is squeezed or punped or as an 53 WO '2004/ 09 441

REgnasAde4 PEPYIE alsmaéecﬁodewaa}gmatﬂﬁrm Breclen)r gyayg karaya,
(f&ﬂfs? ba&h 8%ctﬁ1 %&é&:bﬁﬁ\%ﬁﬁﬁ %Htl‘?&ﬁ‘f gﬁn"%lﬁn&% dgss ps osrodlum

er or o conventl ona

@@fb@@/m@chyllcemabse rmdﬂgllcyllumﬁet hys@ro&pmelthyll@élmﬂcbm
using a suitable eI | ant

del i ver ﬁw as,

AYEFPR) .egmfkperllwﬂs(%@vﬁmprqnyl erllipes AOg w&mpy'

el gelsatestiyennenagts dyedt MR Amer Sidre

tplm@wr@dwgalldmdz crwlyomer (et. earboxygolyyngihplend), r@cbpolyethylene
? to deliver peterﬁd . . e

glycol; clays such as ben onite, hectorite, attapulgite or sepiolite; and other
pharmaceutically acceptable suspending agents such as lecithin, gelatin or the

like. Suitable surfactants include but are not limited to sodium docusate,

sodium lauryl sulfate, polysorbate, octoxynol-9, nonoxynol-10, polysorbate 20,

polysorbate 40, polysorbate 60, polysorbate 80, polyoxamer 188, polyoxamer

235 and combinations thereof. Suitable deflocculating or dispersing agent

include pharmaceutical grade lecithins. Suitable flocculating agent include but

are not limited to simple neutral electrolytes (i.e. sodium chloride, potassium,

chloride, and the like), highly charged insoluble polymers and polyelectrolyte
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amount. The pressurized contai ner or nebulizer may

contain a solution or suspension of the active
w@ospoundi Capsul es and cartridges (such as, tPOBES2004/011490

made fromgelatin) for use in an inhaler or

insufflator may be fornulated 10 containing a powder

m x of a conmpound of the invention and a suitable

powder base such as lactose or starch. Conpounds of

the present invention can al so be ?dnlnlstered in the

species, waten wgbleedlwenwrtyvglwt oms, (1. guecim salg, jalums or
SR it RO afiofPhated ARt T e Vel jolly HERRRRIons as
%Iﬁglﬁﬁé{s‘ ém:ﬂfl@cct&iﬂéﬂqu Mg@ﬁtsphSﬁWéﬁdém@M\/aBMmaMde but are not
esterol, stearyl am

imiéed t%@afa@GﬁﬁdUﬁdBe@M by QR 2B N SAEYC 3P,

f 0
Bl el e PR s R, A e
cﬂﬂ@rhglmsd(ti;hek;glugbhatec @h’\%n%alﬁdsamm agdéh@hbsefﬁherma@wmaam liquid

u

vahiejes Abttanay B userin i Aiasar e dbsags TR igwever, the
Iﬂzg}ld %@glré“ﬂfat'i éy@m 4 Eaﬁi‘éhbé‘f'd@)%b@é F6Ph nele®e domgdtible with

droxypr opyl nmet hacryl am dephenol
trbnel sdsxoéndm @gdnt(sas Far exaingte menpp|ar Aiguisk veltcles skgh as fatty

%‘r??ﬁé&ﬁ%‘@q%ﬁh@ ‘%%t{ﬁw t qd eﬂh\&ﬂbggéﬂgt{o%# aé&ﬁl{sgé%ﬁ:h as

I'EWHEP Fﬁ/d%;ﬂﬂletgpapﬁd@ama%e) bur@@tﬁgn@dswaeamohmrrehectonte
usefu achieving control |l ed rel ease of a dru%: or

watﬁrprhmluble rﬁempwagemnsaluhle g deringrROlYRErTAn

EuYemgl ShTallE &%“%ﬁéﬁﬁ‘?é@oﬁ{ﬂ@"EB?bbéanmﬂ‘W%'s aae best
USEd Mﬁ%ds?@hdmgaaydhtsisucﬂ as h@emﬁxB sadactdals, clays silicates,
gl ycolide (including glycoli

puRonaterRoldble SElIBRER. \ﬁatﬁﬂ@fﬂucli'@ bobingR e toa ign s
%@iﬁgﬁék oné}%ﬂtﬁﬁﬁt@é Eﬁé&%éﬁ& %6%ons are desired. Liquid

tives of trinethylene
fomms el for:‘pamhmrailammmseratmm mcmdeysrtemlacsphﬁ@ns emuisions and

Lot SsSpc EEEaSE R BT e

e

pol yort hoesters, polyacetals, polydihydropyrans,
glﬂ)ﬁﬁ%ﬁﬁ%ﬁ{)ﬁ%ﬁ tggrg]p%ﬂlquc o présnéﬁ%\% tuéﬂ%'a'h |{?)%té’ﬁrﬁinistered in
an intranasal dosage form via topical use of suitable intranasal vehicles or via
transdermal skin patches, the composition of which are well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the administration of a therapeutic dose will, of course, be continuous

rather than intermittent throughout the dosage regimen.

Compounds of the present invention can also be administered in a form
suitable for intranasal or inhalation therapy. For such therapy, compounds of
the present invention are conveniently delivered in the form of a solution or

suspension from a pump spray container that is squeezed or pumped or as an
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hydr ogel s and bl ends thereof. The therapeutically
ef fective anount of a conpound or conposition 10

wao beneofs4tray be from about 0.001 ng/ Kg/ dose t oPEUS1004/011490

300 ng/ Kg/ dose. Preferably, the therapeutically
effective anount may be from about 0.001 ng/Kg/dose
to about 100 ng/ Kg/ dose. More preferably, the
therapeutically effective anount may be from about

0. 001 /K/dosetoaou 50 . ng/ Kg/ dase. st

QBEGFS@J §B'I%Y PR PW?@?HH%‘%A P‘é’éﬁ?l'{g %e’?ﬁ Lﬁ@eg&{qptawetered
A RdftiRigs 2 dhdthyder HiHaIBO HHER SEnlchiBARKEr doh-conyventional
amumtorcdewm fac inhatationgd @ivieent usino b aivitetlegenopaisrigeuch as,

gW@WéﬁiﬂgPW ethabi. it otrofihane ighi§P wEuorpgthane.
Fb%n”dlédfld% o%}eoth?r §L§l€afwie3§§§) ah thé @Bk gw@tpréswﬁ%é@w the

out day for-a 'subject, for exanple
Idasag@ uait m;ebagi@tenmlgm bg)fprcmdmg a alvedo detivgér a metered
adm ni stration oSi ti ongular e{‘% ef er.abl

R R pafan2 gglution or
@uQ@ens@eﬂr of %éact%e%orﬁp&mcﬁ @aPé@leQ antsdiriddesqsudiPal;, those

0, 250 and 500 m rans of the active
|nmgieefnom@elabm) foneise ympo dnhaleicor laayiﬁlgtqmney be foraulated

to th
G030 aeb APAISTF s buhuby BB InyEiGR BhiR syiablp powder
Bysk ROBR asIkitidsedristarche art, and will vary with the
particul ar conpound used, the node of adm nistration,

the strength of the preparation, and the advancenent

of the ﬁ%&%ﬁoﬁﬁé‘ﬁk f'mvlegtrlcﬂgg A hRB: b(—*{)@&hﬁﬁs‘iered in éhe form

associ a |cu s Ject el ng treat
iof tbostinme) deMkurysystegs, su&h ghsmatiiveflametart vesicled, large unilamellar

admi nistration, will 30 result in.the need to ad
ﬁ/ﬁélcl?ésmt&a@ﬁ"%{p\ﬁﬁsaf&% %ﬁiﬁm@ﬁea §OMeSGRI) be il from
t
g gig rr(?%):ﬁgt élbéél é)lc:}"s‘;@geh‘%g%\r)%fe%égﬁll gf 4zyﬂé‘r‘h|dé%ﬁ8§ﬂ)r9é”tldﬁﬁzﬁolmes
ROd/tSHKO4/ 011490 single daily dose or the total

dai |y dosage may be administered in divided doses of
two, three or four tines daily. Representative | UPAC

names d@hpblifi<COrtRe pRser® invehtorP 0 b \delvered b@he use of
were deri ved usi ng the ACD/ LABS SOFTWARETM | ndex

PRenoglonsl entiiodies As insidiual wegiers e which thesgmpaund molecules
By O\élﬂﬁ@lgd JP&S’O%@&W%E%S He%eﬁﬂ‘\%&%m%\y aldd'e coupled with

soluble polymers as targetable drug carriers. Such polymers can include, but are
not limited to polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidephenol, polyhydroxy-ethylaspartamidephenol,
or polyethyl eneoxidepolylysine substituted with palmitoyl residue. Furthermore,
the compounds of the present invention may be coupled fo a class of
biodegradable polymers useful in achieving controlled release of a drug, for
example, to homopolymers and copolymers (which means polymers containing
two or more chemically distinguishable repeating units) of lactide (which
includes lactic acid d-, I- and meso lactide), glycolide (including glycolic acid), e-

caprola'ctone, p-dioxanone (1,4-dioxan-2-one), trimethylene carbonate (1,3-
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Abbreviations used in the instant specification,
particularly the Schenes 10 and Exanples, are as

WO 2dokon=31 Boc = tert-butoxycarbonyl BuLi =  PCT/US2004/011490

n-butyllithium Cpd = conpound DCC =
di cycl ohexyl carbodiinmide 15 h = hour/hours HOBT =
hydr oxybenzotri azole KH = potassium hydride Ml =
nmet hyl i odide NT = not tested 20 rt/RT = room

tur i fluoroacetic acid TMS

BB 2016l U deivalives e HMed e Re SRS anatfrotvalstlactone, b-

i [ jon can
DTSRRI, JA TR Aodtiofit TRROSIMKFRE,
sydichavaleraet ﬁdﬁéioﬁmﬁj?bm@ h(imluzilv?q@ltt@ ]gfm:ialﬁ 1,518 ‘ggit rated

i cul it a ol lows. Since
IfcRicetiedseing 7 tasTione) g dphepangdans G Soasing-1.4-
he: P T ca
e SIS, R eI Sy Py o of
phlycyandangats atderossiinkent @ramplipatdciblock tbpolyaizesres

ts,well within the skill of persons versed 1in the
QWFO%L%%TH%B"E"%%H@%&QO"’A is illustrative of a general
nmet hod for the preparation of conmpounds 56 WO

2004/ 094441 PCT/ US2004/011490 of the invention by
addi t iTog therapeptieaihheffentive @maelnisyle crrnpoamd oncomposition

B il 4 A0 R BT ALF BB 5 8IS0 SRRSHALe.
Rrdferably, theitherapeatieallyastiucgdve ‘é@né&?’ffﬁﬁé‘;ﬂ BeAforh BbBut 0.001
Ea/%g%such as THE to afford a ket ophosphonate or

gHP ARost tBepralKe/dese. Mareepisferably, thenjharapeutically
& StivEAmBURERAY B 'Wortt dbbu? B HAg/AUBE th LESIE 50
mg/Kg/dose. Most preferably, the therapeutically effective amount may be from
about 0.001 mg/Kg/dose to about 30 mg/Kg/dose. Therefore, the
therapeutically effective amount of the active ingredient contained per dosage

unit (e.g., tablet, capsule, powder, injection, suppository, teaspoonful and the

like) as described herein will be in the range of from about 1 mg/day to about

21,000 mg/day for a subject, for example, having an average weight of 70 Kg.
For oral administration, the compositions are preferably provided in the form of
tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100,
150, 200, 250 and 500 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the subject to be treated.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, and the advancement of the
disease condition. In addition, factors associated with the particular subject
being treated, including subject age, weight, diet and time of administration, will
result in the need to adjust the dose to an appropriate therapeutic level.

Advantageously, compounds of the present invention may be administered in a
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attached by a doubl e-bond to the carbon in the
position (3 to R4A. Other conpounds of the present

WO poogo9d44en may be obtai ned from Conmpound A3 UBCTITS2004/011490
standard ket one mani pul ati ons wherein the R position
carbon may be 10 reduced fromthe ketone to a
conpound of Formula (1) wherein X and Y are both
present or wherein Z is a bond. Exanples of ketone

gucla}d‘éls i nclude, but are not limted to, the
Idafly dosgardite tetef ey despga Bay bea aministereskin divided
g%%%f t\%b Wgé%%uﬂm@\gag%sf ormimno groups; and,

Lawesson"s reagen titute a thio group in
pl ace of the ketone (wth appropri ate 15 prot ecti ng

dded .t h
aher eomgereflve [Ri TS @’éﬁﬁ%g@mz’%‘?ﬁ%@f thagsesent invention
agser d ¢
O LR A fon
aJmenclgioe safyarg, prﬂmanﬂamwd@bhy Adeartiead GRdmistry Development,

6 and m Ber., 1963, 96, 3184-3194. In
%ﬁ@ I%gog‘\z%@%ta gaag ral synt hetic method, the R5
substitutent of Conpound A4 is hydrogen and the R6

substitutent is ethoxy ound A2, wherein R4 is

het er d¥lpviatians béeéﬂfethﬂ iagtamt 6pﬁ©lﬁnamﬂ:|mlrﬂic;ular255the Schemes
Oal kyl substituted heteroaryl

YR ERABIR NI

Irng mat eri (feh as

%Mom@ﬁ;ﬂmgx ar@&{wothl ophene used to prepare Cpd

?‘%L usi %E n%ﬂues known to those skilled in the
My be coupled to the Rl portion of

Kepchul & (Compmindy st andard 30 coupling reactions. For

©ROP! & Haky] C%“. §ifqQadary amne in a

het er ocycl rin e nitrogen on the ring may be

upl ed &')1 nd A3 57 V\D 2004/ 094441
WEDSZOMHMMZo(ereI ar to the reaction shown in

$gHhene A, o?eébluﬁ\hﬁ/dn'dag nitrogen in Conpound A4 woul d

coupl ed nmpound A8). Appropriate bl ocking
ups céﬂetﬁﬂef ‘HHC% oyed to m nim ze undesirabl e side

lact i sngot esdeédgous coupl i ng reactions with Conmpound

ﬂﬂaq:an:beomrtgﬁ{d@gtuy@en Rl is N(R7R8) to couple 5 the

a.%gtAstlt &rzﬁ]l am n to .the carboxylic acid of Conpound
In o Uoéﬂ%% Cn%(ﬁg of the present invention the

dolipBi g bremotrinethyisilaoepound A3 with RL when Rl is
N(R7R8) and R8 is a heterocycle is provided to further

General Synthetic Methods

Representative compounds of the present invention can be synthesized in
accordance with the general synthetic methods described below and are
illustrated more particularly in the scheme that follows. Since the scheme is an
illustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various

starting materials used in the schemes is well within the skill of persons versed .
in the art.

Scheme A
Scheme A is illustrative of a general method for the preparation of compounds
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illustrate the present invention. 10 In Schene A, the
reaction of a suitably protected am no substituted

whedoeoomycl e Conpound A4 (wherein the protectBdl/E83000011490

is substituted with a hydrogen atom for R7 and an

unsubstituted ad). heterocycle for R8) with a

Q substituted R8a Conpound A5 (wherein Qis a

suitable | eaving group (such as, but not limted to,
nd RBa is a substltuent as previously

a_hal ogen..at om /
@it -%@?{epﬂoq E¥ itien ¢f-3 Pbegphanads pr phosphypa 1o, erepared
%np%(';pl’f“o@ hahSieS ;?nd%g:\f;\ﬁ}?(t A %%%nobﬁgé?t‘?{l an J@hﬁ&‘aetallic

tri et yl am ne)
@aﬁp@unh aAEn butyll:ilmuenﬂomnrmmwaﬂe £cgnpetmadi Adyintshedlivent such

LN e
REREEINNisMyidtogel, Vs AGH Shed {ﬂ.oéhdj% l%ﬁ%%ggeﬁ‘%ubﬁutu

wherein the Q portion was chlorine and ern
piacheh buasdddle-bomddoripé carbust intthe @dsition 3 T RR8b
substituent selected from Cl-8al kyl, aryl,

aryl (C1_8)al kyl, aryl (C2_8)al kenyl, heteroaryl,

kaher é@ﬁiébl(ngsﬁﬁ ﬁﬂekp’rjes@ﬁt lhﬁéﬁ’cf r eac%ﬂb@e@&aﬁ*éﬁﬂ?&n Cérﬁpound

an al ternate enbodi nment ion may per
W& ms;agstamlam Kbtone manqbud:dtlomnsnmer@nnwmﬁlpioéﬁon Zarbon may be
on is chl or| % and wherein the R8a

e irord T )BRia Bop gombauBd s FarBuiad hhareiRaband ¢ are
?Hﬁﬁb#e‘s\éﬁ%r whBRSiS i7s BBhor Fﬁ‘)?arﬁ’igfevs' SN Qﬁ{e{rf‘@gatlons

reat nent of Conpound A6 wt ase suc SSi um
mmudaj@w are nmbhrnbgd to,rtbause mf 1WOtgarmmR'é}{ioa1ehgbat3| todorm

SRERY By L RT SRS Tl luioks abidns bEawesson's

RRCRIN &8l S StRMECR O RS Bikcs BB
progt’yectl ﬁg grou upoﬁlgmt r@at@eﬁ% 58 'Q?Dﬁg]Oé%O%mpnate<

PoteCIEDOOLOS d teithe GROkgroupstiova. TFA in a
sol vent such as CH2Cl 2. The free base of Conpound AS
i s obtained upon treatnent with a base such as aqueous

N@amndmmnpeww RA%s aarpréxﬁo@él? RIRFiIREd byarfbs h@éuhaaébordmg to
"h% Broce re hetween npound A3 and Conmpound

den§ @Seﬁ@éﬁt@sgueﬁd HxKptritskan @t. aloiIrg: Frep.
@% t/ntsurd@oa%zgf%b z@%abkquatc;@h 905335”?24\%386 9387:

eagent as brohotri PGng Ve
eod,v@hemsBeh 4968y96,d3184-3194.1 m/\mlembodimeatomgemeﬁdn

e Etf gc; ftRe% su%?snPutent ofbﬁliomgour?cri ?L\I4n|s hlydrogen and the Rs

substitutent is ethoxy.

Compound A2, wherein Ry is heteroaryl, can be prepared from commercially
available or known haloalkyl substituted heteroaryl starting materials (such as
3-bromomethyl-5-Cl-benzothiophene used to prepare Cpd 33) using techniques
known to those skilled in the art.

Compound A3 may be coupled to the Ry portion of Formula (I) using standard
coupling reactions. For example, when R; is a secondary amine in a
heterocyclyl ring, the nitrogen on the ring may be coupled to Compound A3
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10 of a general synthetic nmethod, the R5 ethyl group
and the R6 ethoxy group were replaced wth hydrogen).

wo@abe44af Conpound Al O such as target ConmpounkiCT/BE1004/011490

can be prepared by treating Conpound Al 0O with a
nonobasi ¢ or di basic am ne such as
tri s(hydroxynet hyl)am nonet hane in a sol vent syst em
such as i-PrO—| and wat er. 15 Scheme A 0 -P-R6 - R2
OR R4 5 R3 A3 B
(w@ah%bthe rRéC“%§h@HB nSRes R(?-ﬂsg‘%ll,‘g nﬁ@@?pﬂn@%@mmd

S o s DS e D A8 P bR R R iRaroups can be
ERdlGHIO2M{Mmbe ieHirebd: sideapactony. AnslodaRCcauplingA7
réa%%%né%vl Compound%3 can be performed when R, is N(R;Rg) to couple
the substituted amine to the carboxylic acid of Compound A3. In one
embodiment of the present invention the coupling reaction of Compound A3
with Ry when R; is N(R7Rg) and Rg is a heterocycle is provided to further

illustrate the present invention.

In Scheme A, the reaction of a suitably protected amino substituted heterocycle
Compound A4 (wherein the protected amino is substituted with a hydrogen
atom for Ry and an unsubstituted ad). heterocycle for Rg) with a Q-substituted
Rsa Compound A5 (wherein Q is a suitable leaving group (such as , but not
limited to, a halogen atom) and R, is a substituent as previously defined in the
Rs ba).-bl) list) in a solvent such as DMF containing a base (such as, but not
limited to, triethylamine) provided an Rgp, substituted Compound A6.

In an embodiment of a general synthetic method, the heterocyclyl portion of
Compound A4 was further substituted on a nitrogen ring atom by reaction with
an acid chloride Compound A5, wherein the Q portion was chlorine and
wherein the Rga portion was bc). carbonyl substituted with an Rgp, substituent
selected from Cygalkyl, aryl, aryl(C4.s)alkyl, aryl(C..g)alkenyl, heteroaryl,
heteroaryl(C1.g)alkyl or heteroaryl(Cz.g)alkenyl. In an alternate embodiment, the
reaction may performed by reaction with an acid chloride Compound AS,
wherein the Q portion is chiorine and wherein the Rg, portion is bl). sulfonyl

substituted with an Rgp substituent; wherein Rgy, is as previously defined.

Treatment of Compound A6 with a base such as potassium hydride followed by
treatment with an R7X alkylating agent such as iodomethane in a solvent such
as THF yielded Compound A7. The amine Compound A8 can be obtained

from Compound A7 by removal of the Boc protecting group upon treatment
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)- RBb NR2 (CH2)1-3 A9 R3 N DCC\ R7 TMSBr, py.

Al0 A3 + AB -~ - 0 HOBt OOHC (ag) 5 AR OH R50
WORB00R94341 ~-R8b N R (CH2)1-3 2 Al R3 N R7 PA/bsxme4/011490

i-PrOH;, \" O base H2O recryst. R50pp A10 ~ R R4 6

Schene B Schene B is illustrative of an alternative

general synthetic nethod for the preparation of

conmpounds of the invention by addition of a Corrpound

U T T

&Itﬁnp@@‘ld?ﬁﬁti RBidihEd 8RbN 'tl%a?ﬁﬂgﬁf(\w th 3Nh R %ﬂ:éﬁ"ﬁ§ éghgous

repr esents an org anonetal |1 ¢ reag ent
Na—zﬂﬁg (1ithium 60 V\D 2004/ 094441 PCT/ US2004/ 011490

5  Compound A9 can be prepared by a standard coupling procedure between
Compound A3 and Compound A8 using routine reagents such as DCC and
HOBT in a solvent such as CHzCN. Dealkylation of Compound A with reagent
such as bromotrimethylsilane in a solvent such as pyridine, followed by
treatment with dilute HCI afforded Compound A10 (wherein, in an embodiment

10  of a general synthetic method, the Rs ethyl group and the Rg ethoxy group were
replaced with hydrogen). A salt of Compound A10 such as target Compound
A11 can be prepared by treating Compound A10 with a monobasic or dibasic

amine such as tris(hydroxymethyl)aminomethane in a solvent system such as
i-PrOH and water.

15 Scheme A

‘ \ 4 C>R5 R3 _ O
. A A2 A3
*Ry—1 0 o
Z — N
\ Bulj ¢ R,
Boc Boc
“NH “NH
Q—Rg, KH,
(CH2)1.3 A5 (ICH2)1 3 RiX
] ——
NH N — A7
Et;N
A4 A6 )—Rg,
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hexanet hyl di sil yl azide), lithiumtetranethyl piperidide
or NaHMDS (sodi um hexanethyldisilazide)) to an
wa@piwded4de Conpound Al . The reaction i s subseqperulb3004/011490
guenched with 6N HCl to a pH between 4 and 6 5 to
afford an enol Conpound BlI, wherein for a conpound of
Formula (1), Zis a bond, Y is not present and X is
one oxygen substituent attached by a single- bond to
t he carbon in the position 0 to R4&. O her conpounds of
Bhe,_ pr i nvention may be obtai ned from Conpound
Ball\ Si ng standard ketone gryfi pul ation wherein the
enol ydoubl e bond may be reduced to the ketone; 10

wher&in for a ldowpblad Jf Formya (1), Y is not

preseniCHy)d; X | s—ere—exygeny” sut@lﬂg)tment attached by a
dolbl e#bond on 1pheNB, Qe8I tidn_cdrbon. A coupling

r eage (such as, but not |limted to, chloroformates
(sBdh as—Beg not linmited t@A8 i E%tsyl

chl or@ormate), cyanuric chlori@e, nethanesul fonyl

chl oride, or diethyl chloroq$osphate ) may then be
enpl oyed for ring closure to rma substituted 15

| act one i nternedi ate Conpound Reb t he presence of a
base such as, but not |im to, Et3N. Reaction of a
di hydr oxy substltuLed het roc&gl Conpound B3 (or
other ketones/and uther @gﬁ%ketones) with a

Q substituted R8a Coppound A5 i 20 a sol vent (such
as, but not Ilqggeqr CH2¢4 2, THE or m xtures

thereof) tainrn (s agMeRt pgot 1imted
03 arbo sﬁ _Qa.r_bo.gg.t e) B¥Wi ded
an R8b s tut egl B4. Co B4 wRg=H
treated Hﬁ%ﬁ R7N 8 vent (sdmﬂlc g) but ?ng
limted to, é THE or m xtures thereoP) then
subj ected t oR ducki ve\am nati on or hydrogenation
using a hydride redgi n§4agent (such as, but not
limted to, NaBH(OAc)3, or hydrogenation with Pd, Pt
or NI catalyst). The free base Conpound A8 was
obt ai ned upon quenchi ng the reac oiiami t h a base such
as aqueous Na2C33. 30 Conpo N\9 (in tautomeric
equi libriumw th Cpapaund B6 é’ﬁqr)e ared by 61 WO
2004/ 094441 PCT/ U$2004/[Q1149 hg t he 5- menbered
| act one ring |nterrred| al\% Conpound pB2 with

N

base; i-PrOH;

H,0; recryst.
A0 —>

Scheme B

Scheme B is illustrative of an alternative general synthetic method for the
preparation of compounds of the invention by addition of a Compound A2 (in
an embodiment of an alternative general method, the Rs substitutent of
Compound A2 is ethyl and the Rs substitutent is ethoxy) and R"M (wherein R'M

represents an organometallic reagent such as LiHMDS (lithium
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Compound A6 (or Conpound B5, a salt of Conpound A8) in
the presence of DI EA (diisopropylethylamne) in a

waelnem44( such as, but not limted to, acet onePCDUSIVE/N1490

(et hyl ethyl ketone)). 5 Deal kyl ation of the _

equi libriumm xture of Conpound A9- Conpound B6 with a
reagent (such as, but not limted to, TNMSBr
(bromotrinethylsilane) or TMSI) in a solvent (such

Fpiskule iy AP S e S

hb&alﬁﬁtl’qﬂmsﬂlam@)m oA ahhytad @uetbourichahydr ogen and
the R6 ethoxy group is replaced with hydroxy). A salt

of Conpound Al O such as Conpound All (and tautoners

th
IR S BB ST S AR Py
@Bﬁmamgeob@umhndﬂfa whertin fer afconﬁb@ﬁcaﬁﬂFMﬁﬁ@a (), Zis a

coeM. ! Ol IO ydrating
fggggcﬂﬂs @pt wesggt apg g i |s(pn§20xy|§n %@tlt@mt attﬁqhgd by a single-

o0 1 551p e Rpsitthu b3 R fheserit fldscordie gresent
nvightiod nt be obtained from Compound B1 using standard ketone
manipulation wherein the enol double bond may be reduced to the ketone;
wherein for a compound of Formula (I), Y is not present and X is one oxygen
substituent attached by a double-bond on the B position carbon. A coupling
reagent (such as, but not limited to, chioroformates (such as, but not limited to,
isobutyl chioroformate), cyanuric chloride, methanesulfonyl chloride, or diethyl
chlorophosphate ) may then be employed for ring closure to form a substituted
lactone intermediate Compound B2 in the presence of a base such as, but not
limited to, EtsN.

Reaction of a dihydroxy substituted heterocycle Compound B3 (or other
ketones and other protected ketones) with a Q-substituted Rg; Compound A5 in
a solvent (such as, but not limited to, CH,Cl,, THF or mixtures thereof)
containing a base (such as, but not limited to, sodium bicarbonate, potassium
carbonate) provided an Rgy, substituted Compound B4.

Compound B4 was treated with R;NH; in a solvent (such as, but not limited to,
CHxCl,, THF or mixtures thereof) then subjected to reductive amination or
hydrogenation using a hydride reducing agent (such as, but not limited to,
NaBH(OAc)s, or hydrogenation with Pd, Pt or Ni catalyst). The free base of
Compound A8 was obtained upon quenching the reaction with a base such as
aqueous NazCOs;.

Compound A9 (in tautomeric equilibrium with Compound B6) was prepared by
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15

WD 2004/ 094441 PCT/ US2004/ 011490 O )R8b N R2 2 A8
"R3B\ N B2 8 A9 R7 EtN(i-Pr)2 O0 ~ OH R50- P B6 R6

WOR2004008Br, CH3CN, 2 eq. base; Recryst Al10 EtEBE/USRO/011490

A9 or B6 00 R5=H --- - All 2 base R6 = OH Schene C
Scheme Cis illustrative of an alternative nethod for
the preparation of the internediate Conpound B2,

wherein the enol Conpound Bl is protonated to 5 the

f .acid ket one Conpound A3 by adjusting the pHto
é?%gﬁtn%;theéfmem%ﬁeg@yne ﬁmgaﬁér@@dlaée Qﬂmwruf Barwithy

. ! one. | .
CRApST RS (OGRRIRc AR 85 7a 2h B Eoidiund ABTRHE gkence of
D]EBo(Idésmrmﬁetlmimf niDei) $n 'ia!jﬁdmddll’ fucheanfoud nﬂi@gﬂﬁggdfi@r acetone
th i.on of an acid addition conpoun ,
\%34@%2‘“@@61 aﬁ%%ﬁﬁ'd‘%@”?)é- reacted with an acid HA (such
as, but not limted to, HCI, HBr or p-toluenesulfonic

acid) to provide the target Conpound B5 which may be
Caalkydaticnoeiihe equilibpiuac mixtbrecohompduad ASyCanepound B6 with a

reagent (such as, but not limited to, TMSBr (bromotrimethylsilane) or TMSI) in
a solvent (such as, but not limited to, CH3CN or pyridine), followed by
recrystallization afforded Compound A10 (wherein the Rs ethyl group is
replaced with hydrogen and the Rs ethoxy group is replaced with hydroxy). A
salt of Compound A10 such as Compound A11 (and tautomers thereof) was
prepared by treating Compound A10 with a diamine such as

tris(hydroxymethyl)aminomethane in a solvent system such as a mixture of
EtOH and water.

Scheme B

dehydrating ':\

A2 “Ry— reagent
Al — —_—
R"M,
-20°C;
pH~4-6 i, H
HO OH O
A5 R,NH,
(ICH2)1-3———> (/CH2)1-3 —> A8
NH base N
B3 B4 >Ry,
@)
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15 reaction with Conpound B2. 63 WD 2004/ 094441
PCT/ US2004/ 011490 Schene D +/ R7 H2N A- HA (CH21-3 A8
WO 200M098%1 C~- Rl | b Scheme E Schenme E is il ustrecT/us2004/011490
a method of the preparation of conmpounds of 5 Formula
(1'1). Compound A3 may be reacted with a conpound of E1
under appropriate conditions to couple the conpounds
via an am de |inkage. For exanple a salt can be _
formed fromE and reacted with A3 to forman amoni um
salt of the 10 carboxylic acid t hat Ogan be dehydr at ed
to formthe am de |inkage. Schene E Rgg2H I ,R3 0
HN') R RIO 4 R" R50 R6 A3 E1—iN 64 WD 2004/ 094441

PCT/ US2004/ 011490 0 R2__ \
P (CH2)13
A8 I
B2 —— AY w«——— Ry
EtN(-Pr),
RsO—R
TMSBr,
CH3CN, 2 eq. base;

Recryst A10 EtOH; H,O
A9orB6 ——> R =H ——— A11. 2 base
R6 =OH

Scheme C
Scheme C is illustrative of an alternative method for the preparation of the
intermediate Compound B2, wherein the enol Compound B1 is protonated to
the free acid ketone Compound A3 by adjusting the pH to about pH 1, followed
by intramolecular dehydration to provide the target lactone intermediate
Compound B2.

Scheme C

dehydrating

~ reagent

Scheme D
Scheme D is illustrative of a method for the preparation of an acid addition
compound BS5, wherein Compound A8 is reacted with an acid HA (such as, but
not limited to, HCI, HBr or p-toluenesulfonic acid) to provide the target
Compound B5 which may be carried forward in place of Compound A8 in the
reaction with Compound B2.
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NHRo RZIR6 Z P. RS O-\(r) R4 Formula (I1)
Conmpound El can be prepared fromcomercially

way@ibgdahe or known starting materials using PCT/US2004/011490

techni ques known to those of skill in the art. 5
Specific Synthetic Exanpl es Specific conmpounds which
are representative of this invention were prepared as
per the follow ng exanples and reaction sequences; the
exanpl es and the diagrans depicting the reaction cheme D
sequences are offered by way of illustration, to 18
aid in the understandi ng of the in®ention and shoul d
not be construed to limt in |€ way the invention
set forth in the claims which f9] | owthereafter. The
depi cted internedi ates al so Qe used i n subsequent
exanpl es to produce addftiongl cqapbyngds of the
present invention. ABhese Feact\ons/ can be further
optim zed to increase the yields: e skilled in the
art woul d know how to 15 i ncr &ke ai el ds t hrough
routine variations in reaction tiges, tenperatures,

sol vents and/or reagents. Al chem cals were obtained
fromcomercial suppliers and used wi thout further
purification. 1H and 13C dWReffReEtra were recorded on
a Bruker AC 20 300B (300 MHz proton) or ? Br uker
Fohetoe K isotusirativerabeanpthaskelithemEerarafiph 1pf fRmAOURdS o
&nteﬁn?h standard (s = singlet, d = doublet, t =

F TR or = broad). APCI-MS and ES-MS were recor ded
on a VG Platformll mass 65 WO 2004/094441

PCT/ US2004/ 011490 spectroneter. EXx 1 .
GompRUnHAS MY b rqaLiBHORF SAYPEA] b1 Jnder appropriate

conditions to couple the compounds via an amide linkage. For example a salt
can be formed from E1 and reacted with A3 to form an ammonium salt of the

carboxylic acid that can be dehydrated to form the amide linkage.

Scheme E

A3 E1
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5 4-pi peridinyl]am no] carbonyl ] -2-napht hal enyl ] -
1- (1- napht hal enyl) - 2- oxoet hyl ] - phosphoni ¢ acid

w@ Goapomd 2) To a sol ution of 2.5M n-BuLi i n PERESE4/011490

(40 mL, 0.1 nmol) in 70 nL of THE at - 78C was added
dropwi se a sol ution of 1-naphthyldiethyl phosphonate
(Conpound A 28 g, 0.1 nol) in 60 nL THE over 30 m n.
After stirring for an 10 additional 30 mn,

2, 3- napht hal enedi car boxyl i ¢ anhydri de (Conpound 1 B,
20 g, 0.1 rmol) was added por®i onwi se via

sol i d-addi tion.f-umpel to the [in xtur er 20 mn.
i tHe slukry was
re it s held for

After the addition v
wlwmdtovamho 2T ath
anot her 1.5{h. Exceps NH4 ' d., ag. )NwasR,padded,
and the n1xbure mas\jllte ed tht ad of Celite
: ’ cred w 200 nL of

or gani c
dcyi ng) under reduced

Et OAc and t he Taya”@s Were sepfr at ed The
phase was concentrated (w thout
pressure at rt andtﬂﬁs esi Mg triturated 4X with
boiling ether. The resi du vvas eated wth 200 nL of

Et OAc and adjuste@t_o_ ith HCl (ag.) with
vigorous stirring.” The Iay@s wer e separated, and the
organi ¢ phase was washed th H20 drl ed

(Na2SO4) and concentr at edg?rcgﬁ%\l%qg:yd 24 g of Conpound 1
Cas a white powder: M5 (ES) M+ = 477 HPLC 3 68

mn. To a solution of Conpound 1 D (

Eompaiunidriig! gan be prepared ir@mrgqrawerféaldmvaﬂ?&lq of hn%n starting

mgrealﬁyﬁma\%ﬁﬁ\?@%%ﬁgﬁ% bifpsdolsfitthe &2 7O

concentrated under reduced pressure. The residue was
taken up in CH2Cl 2 and washed sequentially with H20,
Na2CB (10% ag.), H2O KHSO4 (1 N ag.) and H2O. The

or gani ¢ phase vvas d o E ;égncentrat ed to
afford 6.0 g o Fsl%g'm g M5 (ES) M+ =
S@émﬁa&oﬁm(amgmhlhylcﬁre depr@gestagvefof zbhls Wecmtlpn were prepared

di
80 0 o o PERTBISH 919 STOR SeHHERc Y 1R PN the

, Wiat ams. dgﬁlé’[fng ﬂﬁg d%@@h&%’écﬁ%ﬁc%s%r@oﬁé@e& B? way of lllustratlon to

ensi o I‘OpWI se a solution o rrp
biﬂ in3he lmdetﬂaadmgocbf)theunvemon@ndfshnmd nohle ﬁp;e{sw@i to limit in

\g?\?/ \/\%yI trhreﬁgveartxtlon set%rtg in thé claﬁﬁs whi éhr fo‘ﬁgwatﬂereafter The
depicted intermediates may also be used in subsequent examples o produce
additional compounds of the present invention. These reactions can be further
optimized to increase the yields. One skilled in the art would know how to
increase such yields through routine variations in reaction times, temperatures,

solvents and/or reagents.

All chemicals were obtained from commercial suppliers and used without
further purification. 1H and 13C NMR spectra were recorded on a Bruker AC
300B (300 MHz proton) or a Bruker AM-400 (400 MHz proton) spectrometer
with Me4Si as an internal standard (s = singlet, d = doublet, { = triplet, br =
broad). APCI-MS and ES-MS were recorded on a VG Platform Il mass
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additional 0.5 h at rt. The m xture was cooled to 0C
and i odonet hane (15.7 g, 5 100 nmol) was added

waelcawpodser The m xture was stirred at OC for OPGI/OS100€611490

warmed to rt and stirred an additional 1.5 h. Excess
10% Na2CC8 (aq) was added slowy at OC, and the

vol atil es were renoved under reduced pressure. The
aqueous | ayer was extracted 3 tines with Et OAc and the
conbj ned, extracts were dried (Na2SO4) and
SHREEATENRTed to yi'eld 6.1 g of Conpound 1G 10 as foam
HPLC Rt = 3.76 mn, 100% Ms (ES) M+ = 369. A

sol uti on of Cbnpound 1 G(6.1 g, 16.5 mol) was_

di ssolved in 15 nL of a 1: Examgky fion of TFA: CH2Cl 2
and stirred for Il es were renoved

under reduced! %&%‘i&nﬁtg}’ %&%n@ﬁbthaé@vymbm)-du ssol ved
CH2Cl 2

I'I'Ee | ayer sa\?\g Ef@@éW”ﬁH°§§WS? ng‘@ous se( a%s

extractled- Baml’nthalen\yd)t%oﬁbﬁﬁm ph?dbphmmg acid (e&mmm 2)

Tt €604 B L et ranea 8 i Qeimoh an 70 i EHF at -
R8°€ wadaddet dr&)@\%e M%cﬁm%?n - na ﬁ%l@tﬁ&@hﬁﬁ%iﬁ@n

of Compound 1 C (4.9 g,
§Compognd o128 @1 FaBT in 80 mlgTHESOVBI'rﬁﬁ)lm)n i AftéO8timihg for an

SRt 30 W% B hallsiReBne i Eeticblic rpyaine ompound 1B, 204,

of 1 Hoﬂﬁﬁa%ad@@ petictvsé bR écﬂiﬂcéddlﬁor\f\%n%q 'td fh%dmflﬂﬁrea&/er 20

additional 48 h. The m xture was filtered
BYRc &er Headditae wasseeropleldighg siurry was @Mowedsth reach 0°C

GER ALy A PAS ABIYC] bl SHEE N e I TBEN 4 Twas

addes, andwthel\rﬁlmllﬁ‘é)w%mnere?ﬂﬁ(rjou'r?g] ﬁ/a pgd?gtdoeééﬂﬂessﬁﬁ Tfhe filtrate
SRR iR 2DPARE of EBAG ancife ks oveTersaperaind SThe

B}'anlé Bﬁé‘sé%Q%ﬁ%@ﬁﬁ&ed@w%ﬁ?&?@%&?é@?ﬁé{ﬁ} Gresdllfe at rt

resi due was treated excess h
end ithe tedidue dhs titueatedi 46 withdwilpig ether Wiihe tosidae tvess treated

R 2036 ot G i 10 R BN GHgen) wigh vigorous
(gﬁ‘f“@'@d Tf_he]@g s Warssdatel, ablke B? amé’> ﬁga% Was ‘&%Shrﬁd once

ES) 71. To a solution of
withdl€odrigds(Naa8fapand oongemtoatedfto afford 24 g of Compound 1C as

AT I o) PRS0 P rite it e 111 trae

| yophilized after parti al

To a solution of Compound 1D (4 g, 20 mmol) containing 3.1 mL of
triethylamine (22 mmol) in 45 mL of DMF was added Compound 1E (3.8 g, 20
mmol). After stirring overnight, the mixture was filtered and concentrated under
reduced pressure. The residue was taken up in CH.Cl, and washed
sequentially with H2O, Na;COs (10%, aq.), H20, KHSO4 (1N aq.) and H.O. The
organic phase was dried (Na2S0,), and concentrated to afford 6.0 g of
Compound 1F as a foam: MS (ES) MH* = 355.

Potassium hydride (2.3 g of a 35% oil dispersion; 20 mmol) was washed with
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5 concentration to renmove nost of the CH3CN. The
resulting white solid was recrystallized fromi-PrOH

W eoogiod4al 5.5 g of Conpound 2 as an of f-white BOI/US2004/011490

HPLC. Rt = 3.6 min; 100% MS (ES) MH+ = 671; Anal.
Calc'd for CAOH35N206P1.0 CAHt1NO3.1.0 i-PrOH 1.5
H2O C, 64.23; H 6.54; N, 4.79; H20, 3.08. Found: C
63.93; H, 6.40; N, 4.85 HO 2.74. 10 For Exanple 1,

Bries. 8} kBRI Dl R TP e o0 Bnleuif vt

é@@@ennl@m Waeadarld drbpMsd! #8olutibhas THRDOIRY 1F (5.9 16 8 mmol)
chrorrat 0? Eh was conducted with flash colum siTic

prheaiikldist wan shred 200G TapBy nvdbsen tirred an
888&#%%?@' 5 éprtsﬁgq'ﬁfxﬂj \A/%scg%cggh g%ésggpnéf ipdomethane (15.7 g,

arati ons were carrle

memﬂaborwammd dagsvies The MRAUrEWaBaireepakorQ f&186 h then
15- 20 g{ ’PF? I2V@§onnect ed in series; detection was

warpsd 1a4 and stiviad apadeiiional 1 deh e Exsess AR% Ve (amLaes
YB3eq 0TS 04, 98 e, ABREE 3L LU LR [ P el
Phe mueomsmyauwmeﬁmm}ed IMreeowith BISAT amsthwccsmbmdi
b%tr%%@@ebrgr soné]\/l gatnd b%ggér%&%gbﬁg\yleé@ Bi 1 g ofg‘@ngppund 1G

4 L 04/ 011490
b6 foarf (L COROELS 76N BOAMRS (S ARATLURRO04/ 01140
| F l

A solution of Compound 1G (6.1 g, 16.5 mmol) was dissolved in 15 mL of a 1:1
solution of TFA:CHCl, and stirred for 1 h at rt. Volatiles were removed under
reduced pressure, and the residue was dissolved in CH,Cl, and treated with
excess 10% NaCOs (aq). The layers were separated, and the aqueous phase
was extracted 3 times with CH,Cl,. The organic extracts were combined, dried
(Na280,) and concentrated to afford 4.3 g of Compound 1H as a viscous oil.

HPLC R; = 1.5 min, 100%; MS (ES) MH" = 269.

A solution of Compound 1C (4.9 g, 10.3 mmol), Compound 1H (3.3 g, 12.3
mmol) and HOBT (2.1 g, 15.4 mmol) in 100 mL CH3;CN was treated with a
solution of DCC (2.5 g, 12.3 mmol) in 7 mL of CH3CN. After stirring for 12 h, 5
mL of DIPEA was added and the reaction was stirred for an additional 48 h.
The mixture was filtered and concentrated. The residue was purified by flash
column chromatography (silica: CH,Cl2:MeOH ramped from 98:1 to 95:5) to
yield 6.9 g of Compound 11. HPLC R; = 4.3 min; MS (ES) MH+ = 727.

To a solution of Compound 11 in 15 mL of pyridine was added 5 mL of
bromotrimethylsilane. The mixture was stirred for 15 min, then concentrated
under reduced pressure. The residue was treated with excess 3N HCl(aq),

then stirred for 3h. The white precipitate was collected and rinsed with water,

67



10

15

20

CHB OH3C O TFACHRCI2 1:1 /NN co -~ HNN (\ \  Boe 1
r 10% Na2CO8 1HO O NN ic, DCC, TMSBr, py. 11i HOBT

WOBON0dE4HC! (agq) H3C-N 1J ~P OP Et O HO 0 OBEeC12HIS2068011490

WD 2004/ 094441 PCT/ US2004/ 011490 sl 0O)3, 1 No H
2RIC(2 )CHOH H2NC(CH2OH)3 3 i-PrOH H2O recryst. 1J
-- H3CN Cpd 2 O HOOP OH Fol | owing the procedure of
Exanpl e 1 and substituting the appropriate starting

kg od SARROAIEH GReriR h ook HBEe r = o
I[ng F%B Fﬁn}-tlet hy ﬁ(\ﬁncg?] gr%’y%@ cr] é@%ﬂp)og&aﬁo i(r; aSrQo%‘r%y?f]Q'iﬁ-CN was
peiged a solution of tris(hydroxymethyl)aminomethane (0.2 g, 7.7 mmol) in 7
mL of H2O. The solution was filtered and the filirate lyophilized after partial
concentration to remove most of the CH3CN. The resulting white solid was
recrystallized from i-PrOH to yield 5.5 g of Compound 2 as an off-white solid.
HPLC: R; = 3.6 min; 100%; MS (ES) MH+ = 671; Anal. Calc’d for
CaoHasN206P*1.0 C4H14NO3#1.0 i-PrOH- 1.5 H,O: C, 64.23; H, 6.54; N, 4.79;
H20, 3.08. Found: C, 63.93; H, 6.40; N, 4.85; H,0, 2.74.

For Example1, TLC was performed using Whatman 250-um silica gel plates.
Preparative TLC was performed with Analtech 1000-um silica gel GF plates.
Flash column chromatography was conducted with flash column silica gel (40-
63 um) and column chromatography was conducted with standard silica gel.
HPLC separations were carried out on three Waters PrepPak® Cartridges (25 x
100 mm, Bondapak® C18, 15-20 um, 125 A) connected in series; detection was
at 254 nm on a Waters 486 UV detector. Analytical HPLC was carried out on a
Supelcosil ABZ+PLUS column (5 cm x 2.1 mm), with detection at 254 nm on a
Hewlett Packard 1100 UV detector. Microanalysis was performed by
Robertson Microlit Laboratories, Inc.

0
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napht hal enyl ]-1
- (1- napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid (3)
WO 200089441 1- [ ( 6- net hoxy- 2- napht hal enyl ) car bonyP¢F/B8S2068711490
pyrrolidinyl]methyl am no] car bonyl ] - 2- napht hal enyl ] - 1-(
1- napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ aci d (4)
[2-[3-[[[1-[(6-brono-2-napht hal enyl ) carbonyl]-4- 771
pi peri di nyl ] met hyl am no] car bonyl ] - 2- napht hal enyl ]-1-(1
- (M+Na) naphtthenyl)-2-oxoethy|]-phosphonic acid
(5)
[2-[3-[[[1- [
3- 651

pyrrolidinyl] et @@ car bony] | - A
1-4 a@ﬁnyl ) - 2~0X 086 thgﬂ;@g
[23@3- thyl [ E) - 1- px0\3-

ﬁjperldmylEd no]cw %y S
napht hal enyl ) - 2- oxoet hyl ] - phosphoni c acid (7)

V-3-(4-f|uorophenyl)-1-oxo-2-propenyl]-

[1-( gaphthdbenyl) 2-0Xx0-2-[3-[(4-p -1- 564 O

pi pe i nyl) dar bonyl ] - 2- hal e ] yl ] - phosploni c

b pe %—; b N PRRREAA MY 9 ,‘,I |
l | ; - - 1- ' |
sod’ 16 @@ e dos 0 1P

trlazasplro[4 5] dec- 8-yl ) carbonyl ] -2- naphthalenyl]ethy
[1- 70 WD 2004/ 094441 PCT/ US2004/ 011490 phosphonic
acid (9) [2-[3-[[nethyl [ 2E) - 3- (4- net hyl

phenyl ) - 1- oxo- 2- pr openyl 1 :

4- pi peridi nyl ] am no] car - 2- napht hal enyl ] -
napht hal enyl ) - 2- ox@gt h hosphoni c actg\( ]
[2-[3-[[methyl [1-[( -1-0x0-3-[4-(trifludfonethyl) phe
nyl ] - 2-

propt@yl | - 4- pi peridi hyl ] am no] car bonyl ] -H pht hal enyl
] - 1-HEC, napht hal enyl ) /2- B8BhHyaY] - phosphonigc acid (11)
[ 2- [ﬁcﬁﬁnetFyh£ 1-£2- naptHC@igkbghy!| Q%bon -4- 621

. dﬁ%

Ik.oer.:.dunyl Ty cajponyl4—2=na ar&nylqly 2- oxo- 1-
enylethyl] phoswhonlc acid (12)

[2 [3-] csar bonyl | - 2-
594

- (1-
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acid (13)
[2-[3-[[[1-[(2E)-3-[4-(di net hyl am no) phenyl ] - 1- oxo- 2-

WG 2B4/0prsapenyl | - 4- pi pe ridi nylj nmet hyl am no] car bonys3002011490
napht hal enyl ]-1
- (1- napht hal enyl ) - 2- oxoet hyl j - phosphonic acid (14)
[2-[3-[[4-(3-nmet hoxyphenyl) - 1-pi peri di nyl ] car bonyl ] - 2-
594 naphthalenyl]-1 -(1
- napht hal enyl') - 2- oxoet hyl ] - phosphoni c acid (15)
[2-[3-[[ (1-benzoyl -4-piperid ) met hyl am nolcar bonyl |
-2- 621 naphthalenyl]-1 |
- (1- napht hal enyl ) - 2- oxoet h§
[2-[3-[[4-(2-benzot hi@goly
-piperidinyl]carbonyl] |

- na 52" oxoeth
[2 [ @&P¥P§phexylneb'yY5n1no)car ] - 2- napht hal enyl
5 napht ha \enyl ) - 2- oxoet hyl j - phosphoni c

acu&e‘%rié [2[ -Elm e efhyl[ 1 -[1

idxo- ARt r i uordﬁetmyﬁﬁmhenyl]propyl] 4- 717

bonyl ] - 2- napht hal enyl ] - 1- ( 1-

@) - phosphonic acid (19)
0-2-[3-[(3-phenyl -1 - 550

Agpht hal enyl ] et hyl ] - phosphoni

‘phosphonic acid (16)

621 naphthal enyl]-1 -(1
1 -pPhasmo@wsory d - (17)
gﬂﬁyl

piperidinyl]an1no]c,
napht hal enyZ e
[ 1- (1- napht
pyrrolidiny e
c acid (20) [ [3 [

- oxopr opyl ) - 4

pi peridinyl]am %
napht hal enyl ) - Z)ox - phosphoni c acid (21)

[2-[3-[(cycl opentyl met hyl am no) car bonyl ] - 2- napht hal eny
[1-1- 502 (1-naphtha Ienyl)-2-oxoethyl]-phosphonic
Fﬁll@lmﬁ e h?oc;e%ufe[ 614E>(a'|m te Pdrd substituting the approprlate startmg

) cycl ohexyl ] met hyl am no] car bonyl ] -
mtma,/mmmds@ndusagemsomgtbowm&ﬂrﬂmwﬂﬁ 1 and 3(313 of the

|nvegpt ha lenyl ). 2-oxaethyll-phosphonic

on Were A prepare

Cpd Name MS m/e

(MH").

(1)  [2-[3-[[methyl(4-phenylcyclohexyl)amino]carbonyl}-2- 592
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic acid

(3)  [2-[3-[[[1-[(6-methoxy-2-naphthalenyl)carbonyl}-3- 687
pyrrolidinyljmethylamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl}-phosphonic acid

(4)  [2-[3-[[[1-[(6-bromo-2-naphthalenyl)carbonyi]-4- 771
piperidinyllmethylamino]carbonyl]-2-naphthalenyl]-1-(1- (M+Na)
naphthalenyl)-2-oxoethyl]-phosphonic acid

(5)  [2-[3-[[[1-[(2E)-3-(4-fluorophenyl)-1-oxo-2-propenyi]-3- 651

pyrrolidinylimethylamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(6)  [2-[3-[[methyl[1-[(2E)-1-ox0-3-phenyl-2-propenyl]-4- 647
piperidinylJamino]carbonyl}-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(7)  [1-(1-naphthalenyl)-2-oxo-2-[3-[(4-phenyl-1- 564
piperidinyl)carbonyl]-2-naphthalenyl]ethyl]-phosphonic acid
(8)  [1-(1-naphthalenyl)-2-oxo-2-[3-[(4-oxo-1-phenyl-1,3,8- 634

triazaspiro[4.5]dec-8-yl)carbonyl]-2-naphthalenyi]ethyl}-
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acid (23) [2-[3-[[rmethyl[
1- (2- napht hal enyl car bonyl ) -4- 685
weependdinyl ] ani no] car bonyl ] - 2- napht hal enyl ] - 1PQT/US2004/011490
napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid nethyl ester
24
EZ- % 3-[[[21-[(6-hydroxy-2-napht hal enyl ) carbonyl]-4- 687
pi peridi nyl ] met hyl am no] car bonyl ] - 2- napht hal enyl ] - 1- (1
- napht hal,enyl ) - 2- oxoet hyI ] - phosphoni ¢ aci d (25) [1
(1 anﬂ?Wﬂﬂ’ﬁ Fé’ 2-0X0-2-[ 3- [[ 3- ( 2- phenyl et hyl ) -

3-[[methyl[1-[(2E)-3-(4-methylph -2~
pyr r OLléipéf%?ﬂwﬂy?a’rh%(ﬁaderéén%Q f{g'bﬂe Tfé% j) ])é% Q%ﬁrﬁpe%lphon'
CZanH?f%ﬁblengp % ohoethglérphgsR ??I%Ea[ch% am no] car bonyl ] -
&0)559 %ﬁmmh}dﬂ’id@&)}ﬁ -bxot3[4-(trifluoromethyl)phenyl]-2- 715

- naphpiogleaniH4)-pipeddivgllAyiide]ohosnbiui sapthdlen m 1-
[ 2- [3ﬂé;bh1tﬁbl@wyl)(2°aok@éthyl %kpﬁ@)ﬁ&% noj car ony 1-

g”g a&_%gl h }4 é?@ﬁfﬁ@@'ﬁwiPaﬂ?WBrﬂml c acid (28) 621
[ 2- [1%}5 Pﬁémb{gé“?&n nalcapenyl-2-saphthatenyfeecxo-1582
yI msth T)Béﬁﬁhvl&-] spbtnlylb]acm napht hal enyl ] - 1- (1-

yl] 2 mﬁ;ﬁ J%%@:;ﬁwﬁzd é{g} noj car borr94

- (1- n8@flt hal eny!l ) - 2 oxoet hyl ] - phosphonic acid (30) [1
teh " nmoﬂmtmaﬂ[emm 142<&|awéth§|énﬁ@o>5ﬁeh§4ra'c%vt carbonyl ) - 499

p| perErOpen 4 pl_ t?éldln met é}?@hﬁﬁﬁlﬁ- H}Sséﬁoﬁié’xoet hyl

onl c
[2 [2 ‘[% met hyl [ 1- ( 2- napht haI enyI car bonyl)-4- 621

(d#p)er[Qe[BFﬁlf Lamem?nmﬂww& p:pfhﬁlriyi]éarbon 2 (52
1- vt 4 Bl
e i fal?;ﬂ??/r%t L ma '2%“; Qg?@g?wyc)

eri di nyl ] am no] car bonyl ] - 2- na&@:’hal enyl ] - 1 (1-
(ﬂéght[ﬁalgdf(ﬁrt)erzowkﬂr@ﬂmqlnwm@waﬁm@o lorydR2- 621
[ 1- (Bia%hfbalébﬂﬂrﬂdﬂ plaptitealeByH2-oodtByi]-phesphdrid - ( 2-

712 aci

(16)  [2-[3-[[4-(2-benzothiazolyl)-1-piperidinyljcarbonyl}-2- 621
naphthalenyl}-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid

(17)  [2-[3-[(cyclohexylmethylamino)carbonyl]-2-naphthalenyl]-1- 516

(1-naphthalenyl)-2-oxoethyl]-phosphonic acid

(18)  [2-[3-[[methyl[1-[1-ox0-3-[4-(trifluoromethyl)phenyl]propyl]-4- 717
piperidinylJamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(19) [1-(1-naphthalenyl)-2-oxo-2-[3-[(3-phenyl-1- 550
pyrrolidinyl)carbonyl]-2-naphthalenyljethyl]-phosphonic acid
(20)  [2-[3-[[methyl[1-(2-methyl-1-oxopropyl)-4- 587

piperidinylJamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(21)  [2-[3-[(cyclopentylmethylamino)carbonyl]-2-naphthalenyl]-1- 502
(1-naphthalenyl)-2-oxoethyl}-phosphonic acid
(22) [2-[3-[[[4-(1,1- 572

dimethylethyl)cyclohexyllmethylamino]carbonyl]-2-
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napht hal enyl car bonyl ) - 4- pi peri di nyl ] am no] car bonyl ] - 2-

napht hal enyl ] - 2- oxoet hyl ] - phosphoni ¢ acid Exanple 2
w@\dogonasi ve Met hod of Synt hesis for Conpound PCTHE2004/011490

(tetrahydrofuran) (1081.0 nlL) and

1- napht hyl di et hyl phosphonate 5 Conpound 2B (223.0 gm

0.7612 nol) were conbined in a flask and cooled to 72

WO 2004/ 094441 PCT/ US2004/ 011490 about -20 C using a

dry ice- nethaq81 cooling bath. A solution of 1 M

Li HI\/I:‘S@ph(ﬂlaJ@'?y il -naphdfepienyl-2-oxpetyl-phespheniel to t he

cool éﬁP‘ xture V\,hl l e keepl ng the tenperature at about

2%% e{mbg s stirred for an 685

ﬂl t; % » [%dl car Ib;)xyl iC
anhydr was
Zddedidh 'eOW %eﬁpw 3o BT SR &

(g&)epl[zqsx [ﬁ'@-[@@%ﬁﬁb@-w@mﬁhél@ﬂymaﬁbdhﬂ 4t about -20 Cpgy
THE ( ﬁ?daﬁyu rﬁé{‘h?@mlﬁﬁ arﬁér@gﬂj&z%'phana@n@vyéﬂiﬁg Wlt th 2

m xt ur fhol ature Ws%’g&fég%out 5 Cfor about 1.5
(B%) o{&é’ltrrwht?@ai@mylba—oxm%[wﬁmzemer(mhgwm by HPLC)578
t he fpymra:llldmyl]oarbbhgl]-@rmpmbalwayl]auyl]mhedphm|d:@1ca1bout

NP ﬂ( ﬁ# Shibgrdhyhie pgla- ol) whilegsg
abou: %’ : P}? hillnaps @”%' ?rQ’@(? '&‘B%Hkto”gbatmn

mor e 349 about 5 C to provi de a crude product as a fine

@) t 6239jrsethyi 'b?gfm&h% cIBh ? QE Ed usi |19, 2 530
Q,ZIZ?* el s HERpiffientl) pioxtetny e

drlec? 70 Cto 15 prowdeadlllthlumsalt Conpound ‘
(28) (3841 1[ngethy|(tiegciofd. BN dt>1dEe-6%) .  Conpound 2C was 582
used yimetHydantid]catbemy2-haphthblardler-(puri fi cation.

Met h 0 nL) were added
to aaﬁﬁgé aﬂé@,@ Qd%bt %W@pﬁﬁnﬂ&g Z(Cj: (3623 1 gm 0.7612

(%9 ) [$d3- [m%teml(‘h@heméi %ﬁwlphﬁ Iyand}anamolmabom{b] 2he 590
fl as napathalemdki-(hinaphthalenyl b2-qxoethydl-pligsphenior m a

sl ur ragid The sl urry was stirred at RT for 30 m nutes

e R

crysthOISPE%?'P(ﬁ?' egan, then was cooled to about 5 C

@GP Pieimethyipy| ziﬁaﬁhmh!é#ﬁlldyr%#ﬁrz -48S @ white 621

gra”Lﬂlﬁérloqr%]a‘#nln%f&%r%%%&ﬁfﬁ LA RSP 2-
oxoethyl]-phosphonic acid

(32) methyl[2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4- 669
piperidinylJamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphinic acid

(33) [1-(5-chlorobenzo[b]thien-3-yl)-2-[3-[[methyl[1-(2- 712
naphthalenylcarbonyl)-4-piperidinyllamino]carbonyl]-2-
naphthalenyl]-2-oxoethyl]-phosphonic acid

Example 2
Alternative Method of Synthesis for Compound 2

THF (tetrahydrofuran) (1081.0 mL) and 1-naphthyldiethylphosphonate
5 Compound 2B (223.0 gm, 0.7612 mol) were combined in a flask and cooled to
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25 washed with water (500.0 niL), then dried in vacuo
overnight at a tenperature of about 50 C to provide

w@eovpouadt 2D (280 gnms; mass yield: 77.3% . Cop@DuszoLa1490

(199.8 gm and THE (2 L) were conbined in a flask,

then agitated and cooled to a tenperature of from

about 0 Cto about 5 C. NWM 30 (4-nethyl norphol i ne)

(51.5 nL) was added to the flask while the m xture 73

WO 2004/ 094441 PCT/ US2004/ 011490 tenperature was
Aeew-gPnédusing & dreripemetharolgiooling adb odtsaution of HduUHMDS
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|ete, the NMM salts wer 't ered, washe
ﬂaﬂﬁ \(/almnlame) ringed with dWEd100.00nl.), thd eocbllrig wzth evasaenidved and

h h 5 L d
ERTRMISS i B SR o2 B 1 o £Bhr ange thereaction
WEE BbARRME ( 3@8%&?5}2%@% L{fu&éﬁ% spl-ggggfg @\%lfi@ aﬂéé‘adjuated to
athouflpdlib byoslawly. aditieg GNMOF(GZEHBL 2 Mmcﬂbwhmjtheotemperature of

t?wgrm&&gtg umra%lr%%lr{qélﬁénﬂg Omtﬁ% |ng Eﬁ)tg{g?%ycy:agggrr%g fgr about 30
|an Wr@%t apdutgsied éﬁ%\tng %f“t’}ﬁgou ! ét?aio ﬂh% \A{Iﬁ‘!gl B The

to air ry over a p mna

«:fudecprodudtSNaSIﬁld:mdQ)sﬂmgla gimtc@léméﬁltbe nreeayetrliafwdd #idn
about 45 to about C to provide Conpound 2E (165

Washedrwdh water 610@80 ), l%mf(l’r@r @Memmtw 8000 °C to
&jov deaélg”@?)' nedbg%ouﬁpﬁ and%&% iﬁ%%s )ﬁﬁlq( 1168 é%/"

@odnpbuhd mﬂwagms@dﬁn flee ndgistep wthiue fritlirqitifieatiole
Conmpound 2G (150 g) and NaHCG3 ('sodi um hydrogen
carbonate) (260.0 gns) were then added via addition

. Méﬂfb‘ﬂoi 253@\4) moaﬁﬂ-‘)vai’ﬁg(wé @%wa&?{éﬁd%@ﬁ?}@f%&ﬁlan@rglrred

heresutlng mxture wa t'he
Cempouod 26D Mghet®76 42 nmpmas bydeRlicihe stitrieg solutioh and

b gBRR B sl el P oo sy, et Ty was
SrrePAURT Foit 90 AAtesEhdthBHUESN HA]8D AL S0.98DGnol) was added
over a 2 min period as the slurry turned into a hazy solution. The solution was
stirred at RT until crystallization began, then was cooled to about 5 °C for 1 h to
provide a crude product as a white granular solid. The product was filtered and
washed with water (500.0 mL), then dried in vacuo overnight at a temperature
of about 50 °C to provide Compound 2D (280 gms; mass vield: 77.3%).

Compound 2D (199.8 gm) and THF (2 L) were combined in a flask, then
agitated and cooled to a temperature of from about 0 °C to about 5 °C. NMM
(4-methylmorpholine) (51.5 mL) was added to the flask while the mixture
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all oned to separate over a period of about 30 m nutes.
The aqueous | ayer was renoved. Saturated aqueous

wORMOOB4¢B00 m -) was agai n added and the m XPCIF/ES2004/011490

agitated for a period of about 5 to about 10 m n. The
| ayers were allowed to separate over a period of
about 30 mn and the aqueous |ayer was 30 renoved.
Water (300 nmL) was added and the m xture stirred
ntlly for a eriod of fromabout 5 to about 10 nin.

PeifdesWaR Mainfeinnseat a terappratiedr from wboabd 4Cdeabeut 5 °C.
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cal cul ated mass of Conpound 2H i n DCM

235 98 ;
@%mwaﬁusamﬁjmarma@eﬁuaéwdtemram of §om about 0 °C to

P Bt e G5 o
o RS e (g LA L o SbolL 290 o e o
THE Qase Mmﬂctera&nm@thbé\!W salés wer@flltéred washed

Rt B oty R B okr TS GBRHR s St emimbine it
h&mﬂa@é (.6 |3iver Waserdid draitRiit f19lfmmbor o'hy ok O‘t?&?HE a30

NaBH( QAC) 3 (sodium triacetox
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Once the reacti was conplete (as s
aboel 1.5(H6 00herregultiveg sasjptsiohivas filtered and w&ghebawth n-heptane

AR AT S5 Do pEnodoll s ssneed
‘/Q&JéTb%éMﬁltta‘P art@hﬁferét'&‘?e B b éB&W@W&%b&H’ 56%c & provide
about mxture was agitated vigorously for
EopmoLumiiZE(T@Eogrmbmass%/leld 88@%) 10 min. The 20

| ayers were separated and the aqueous |ayer was
renoved. Water (143 nL) was added and the m xture

@@um Q@l@ﬁlofr&heﬂ]a‘?\%')' 660 AL )M 2bein ﬁ’ba)ﬁl ghﬁméto&mﬁognd 2F

| ayers vvere agal n separ ate t he organi
(b%ﬂe@ QUﬁnfv@ﬁerﬁQigblnedmadlmkmd/wtatedmmhbsolubmzed

Q,—CF9 Bgﬁ&gr{eaﬁyc?rgteo Ly&%nﬁ%rllae Czompour%:% 81&2 g(j)) g% NaHCO;
(sodium hydrogen carbonate) (260.0 gms) were then added via addition funnel.
DCM (300 mL) was used to rinse the funnel and the resulting mixture was
agitated for 18 h. Once the reaction was complete (as shown by HPLC), water
(2.6 L) was added to the flask and the mixture was stirred vigorously to dissolve
the NaHCO3. After a period of about 5 to about 10 minutes, the layers were
allowed to separate over a period of about 30 minutes. The aqueous layer was
removed. Saturated aqueous NaHCO3; (300 mL) was again added and the
mixture agitated for a period of about 5 to about 10 min. The layers were
allowed to separate over a period of about 30 min and the aqueous layer was
removed. Water (300 mL) was added and the mixture stirred gently for a

period of from about 5 to about 10 min. The layers were allowed to separate
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m_; cal cul ated mass of Conpound 21 in DCM 45.18 gns;
mass yield: 85.3%. 25 Conpound 21(150 ni, 0.069 nol)

wo®4pdaeed in solution with CH2C 2: THF (150 »dT/U$2084/011490

and concentrated to a thick oil in vacuo while

mai ntaining the mxture at a tenperature of about or

bel ow 40C using a cooling bath. 2-Butanone (320 nl)

was added portionwi se to the thick oil to transfer the
ask. The m xtur

. ransfer th
By b BeP3 o Ghetbab say %t%ﬂeaquﬁ@y 18yl (9B Cpsauaining
%erb‘ %mV‘D %%ﬁ%ﬁ PCT? USZ(?&Q?%% Ohl)“?n‘z&’t’ﬁl %W%SS 98

meg{teld aalculated messaefCempbuad dit indICIK: £86.54 gres; ccaibubaied
fro ! 0 about 7 h. Once the reaction was
&ﬁ@%@%%’ggzﬁaom by HPLC), the m xture was cooled to
anbi ent tenperature and cryst allized over a period of
fromabout 72 to about 96 h (the product can take up

(emppynd 2HLrap ums ~265rygtnal in BICAY) am@eca@p acid| (él&JmL) were

el 5 L0009 o

OriCetd AtoutEC®, 20N MIgAL émbtrgnérﬁm@?(%wfrﬂ;)% T@nﬂ%s%%ded
C to provide Conpound 2] ; ield’ 75.1 as

@OWIﬂmI\eSGPJmhde malmtaalmiogﬁbe miixi2de i a8 témgeratack of from about 0°C

under nitrogen were added to a
Q&{é !’36 ) En¥aDAllowsR tfgwga@ﬁela@ﬂbwagtemperature and

t f a 10
MS o b %*f‘fdnéfﬁﬁ’%“t 68 CREBHOAT ABlIm ™), .
H(ﬁﬂd@)@barohmldeb (@Wérgms)pam UtéméddemmmbnMselWhn@

t 15 Tt{ solution was stirred fo

ik MesQuion at arempactire of fapmaboutiBe feuabgit 27 <C.
t

méq?'?‘gﬁzf"%ﬁé%@t& oA BIGHIPE eriidrinire of fiofh &hbiEambient
tmabmtél7°CZE£Dno¢)he reaetiore saktoontplste Yas Eho@a byHIPLCRdvater

or ously ring the addition and the tenperature
k‘léﬁbn L) e %@f deck While mﬁzsrmf@'mm the golytiviuat atempernatare of below

3B 30, 165 S oBSl 8B ek A BRI RS iR e o
thiet itxti2Xd raiselthe 0 tdfrent @muttpwmowtab@akswxas Tﬁ@muxture
dried.in vacuo overnight at a tenperature of about 40

Wap AGIRIRA YEORRUSHUIE Goheinstef Tremshond 31e aboot 20gni) Ehe
Rk Were §Qhdrdted and the aqueous layer was removed. Water (143 mL)
was added and the mixture agitated for a period of from about 3 to about 10
min. The layers were again separated and the organic layer containing
Compound 21 was removed (concentration of Compound 21 in DCM: 0.229 mg/
mL; calculated mass of Compound 2 in DCM: 45.18 gms; mass yield: 85.3%).

Compound 21 (150 mL, 0.069 mol) was placed in solution with CHoClo: THF (150
mL; 1:8) and concentrated fo a thick oil in vacuo while maintaining the mixture
at a temperature of about or below 40°C using a cooling bath. 2-Butanone
(320 mL) was added portionwise to the thick oil to transfer the oil to another
flask. The mixture was agitated and EtN(i-Pr), (diisopropylethylamine) (11.0
mL, 0.063 mol) and Compound 2E (27.3 gms, 0.057 mol) were added. The
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Compound 2K (110.0 gns, 0.127 nol) and net hanol (550
m.) were added to a 25 flask to forma slurry. The

W@ kamogsawas stirred at RT over a period of froPeHDS2004/011490

55 to about 60 mn (the recrystallization m xture gave

a hazy solution within about 5 m nutes after adding

MeOH and gradual |y afforded a white suspension after
about 30 minutes). An acetone:water (1100 niL; 4:1)

sol uti on was added and the suspension was stirred at
rIXtees W@Sﬁ‘aatenﬂtma témperatbreuof dBwted Uhiarta BEridPOf from about

hdemeathy it Qhee e ecionigs sofpetsas shoun i iRGks the

WiguEd1 @B s WooRe 10 EMBIEWE 1M BE G Rla R
S Oeaaa R BB SN EERhIR artl cgsEhi over & period of

fpBuabaY Fotoatienitt 985 (the prodistiade take exripstSah ko st to

ERFM i i BEpeilh fothardtnd 26 Ty rogfsias fitered
and vinshieds(itty destsiegryio) i) (s \hag d) tHeh Bredin Qaé&?

mol; a clear white cr%/stal 1 ne soli wer e conbi ned
pyermight g e tﬁmi)eé@th!@@ apagy ntQ 1@9&\&\% €onfizind 2J (31.4 gms;

§E(? soI ut| on was agitated to provide a
%’ELGSF S Z%? ?BP e[!erl od of about 15 min. A thin
suspensi on was fornmed after a period of from about 2

to about 3 h and a thick white suspension was forned
epfouadodt {1640 6 and @eetaitile (49 BIL) endbouiirogen wereeadded to a

cr ysffbgﬁrl A pifhsloh b?h%gﬁ%&%@%%@%@@%"oﬁ”%‘?%@ of from

abowtr5 to plesutod min, ah@rmbréhbﬁnméihsilsﬂaﬁ@ﬁ@hmn wa@édded via
qqalrred at for an_ additional period of abou

ditionaldknaeiqyeh 3 ReTiodyelsrerRiahasd 18yio abeuh g5 é'B'ﬁa’FH(BT The
ééigf?org}v\l)ag mstgfg@aofﬁgkﬁ @g@ga ‘?ﬁ’ﬁje E@ﬁ&? o %%6@{?&%@3{? 98&%“?}%
eeadiion aasdongdeter(ag §huwnu1y Iﬂlétca the nixivee wes tedndfeesa to an

24 t 67 h.at a.t f about 40 C -
8o finne apfdhim adefa dauerBa bl frd saslipe sl s
$irfed hb@FEﬁIs’l&ﬁaﬁnﬁ?ﬂHe L& tibR aﬂH the tem perafure mainfaiped est from

tris(hydroxyneth am nomet hane:
20 T émpbet, 2&?@1 Wiecsiﬂrrylm:a@ fwﬂhecag:tated ovet aysriod of

h L 4.6 5 ct
535 S T n B hosh L Fiered A whshed Bithwater 6p15 mL).
T8 Py, Wee oo 4ES A dRed InYALHS bydiont el ieniittature of
abautch(l j@pmwdaesa pendeoprosticbCompound 2K (10.2 gms) as a white

solid.

Compound 2K (110.0 gms, 0.127 mol) and methanol (550 mL) were added to a
flask to form a slurry. The slurry was stirred at RT over a period of from about
55 to about 60 min (the recrystallization mixture gave a hazy solution within
about 5 minutes after adding MeOH and gradually afforded a white suspension
after about 30 minutes). An acetone:water (1100 mL; 4:1) solution was added
and the suspension was stirred at RT for a period of from about 180 to about
190 min {o afford a white solid. The solid was filtered and washed with water (3
X 350 mL), forming a wet cake was then dried in vacuo overnight at a

76



10

15

20

25

Quantitative Technol ogies, Inc. 25 77 WO 2004/ 094441
PCT/ US2004/ 011490 EtON /% EtO t C2Li 0 2B O.i aq.

woidlo4mea1 H MDS /P 2D \ 2C 2A OEtO 0 0 CCHUS2004/611490

OIBCF, NWMM/ / 1 i \ EO,PTHETIt EEOQ ,P ELO/ O1I /
2D Et0" 2E HO~ 1 NHHC O HOO C | 2G O-N / NaHCO3
2H 2F NaBH(OAc)3 CH3 0 2H 30. HCNI MeNH2 21/ / O
iH3 0 1.4 eq. Cpd 21; \ \ | 0 EtN(i-Pr)2 2E EtOQ,
EtCO | ./ 2] P _ _
temperature of from about 30 to about 35 °C to provide a recrystallized

Compound 2K (82.3 gms; vield: 96.1%) as a fine white solid.

Recrystallized Compound 2K (30.0 g, 0.0431 mol) and
tris(hydroxymethyl)aminomethane (13.07 g, 0.107 mol; a clear white crystalline
solid) were combined in a flask and ethanol (300 mL) and water (30 mL) were
added. The solution was agitated to provide a clear solution after a period of
about 15 min. A thin suspension was formed after a period of from about 2 to
about 3 h and a thick white suspension was formed after a period of from about
3 to about 5 h (the mixture may need to be seeded to enhance crystallization if
a thin suspension is not formed after a period of about 3 h). The suspension
was stirred at RT for an additional period of about 4 h. The thick suspension
was thinned by adding ethanol (180 mL), then filtered and washed with ethanol
(120 mL), allowed to air dry over a period of about 30 min and then dried in
vacuo for a time period of from about 24 to about 67 h at a temperature of
about 40 °C to provide Compound 2E (38.6 gms; yield: 91.8%) as a bis-
tromethane salt (ratio of tris(hydroxymethyl)aminomethane:Compound 2E:
1.99:1).

For Example2, analytical HPLC was carried out using Phenomenex Luna (15
cm x 4.6 mm; 5 u; detection was at 220 nm), Phenomenex Luna 5u C18(2) (4.6
mm x 250; detection was at 225 nm) and Synergi 4u MAX-RP 80A (15 cm x 4.6
mm,; detection was at 225 nm) columns. Microanalysis was performed by

Quantitative Technologies, Inc.
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| 2K 78 WD 2004/094441 PCT/ US2004/011490 O CH3 0 2
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a specific enbodi nent of an oral conposition, 100 ng
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sufficient finely divided |lactose to provide a 5 total
amount of 580 to 5(30 ng to fill a si'ze O hard gel
capsul e. l e HOp/ O/ / OO0 4 HOI \ 4~b N
e oBR Y/
[2-(3-{4-[ (Naphths] ene- 2- car bonyl ) - am no] - pi peri di ne-1
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Astatech Inc.) and HOBt (0.28 g, 2.1 mmol) in 5 nL of

DMF was treated with a solution of DCC (0.43 g, 2.1
woremkpod4m 1 nl of DVF dropwi se. After stirri ngp€DUS2084/011490

h, the m xture was filtered through dicalite and the

filtrate concentrated wunder reduced pressure. The

residue was purified by flash colum 15 chromat ography

(silica; 5% CH3OH CH2CI 2) to afford 1 g of 4B as a

white foam 72% MS (ES) mz I\/H+ addyct ion wth

MeOH and CH3CN). A solution o

(
RO
tream of °N2. The kesildue Va0
to give tp’dlﬂz@of C as a whit§
(ES) nlz = 530 (M C2H5)® ) i e® @fed. I-zw\!@(CHZOH)g
(0.59 mmmol) of 4C and O. J}P%( | ol ). of Et 3N ?n 30
5 nl of CH2Cl2 was addelDa sthuthgs of FRURRUE,
chloride (0.11 g, 0.60 nmol) in 1 nL of CH2CI2. The
reaction was stirred for 2 h, then diluted with water
and the layers were separakaﬁ@e'@}e organi c | ayer vvas

shed sequentially with NaHCO3 (satd, ag. 1
%ﬁﬁpﬁ%dﬁ em&ﬁé'm&@ Oftemewah Fp@tﬂ’oékﬂéfl, 0 sEof the @@peund 2

R T et S BBl e ihdeEackien 78y ige
tdtaloardoOntast G8(( 00890 nfg Wills size Ghiatd gpbealssule M5 ( ES)
mz 713 (M+). A solution of 0.29 g (0.40 nmol) of 4D
in 2.5 nL of pyridine was treated with 0.4 m- (3.3
nmol ) of bronotrimet hyl sil the m xture was
stirred for 2 h. 15 Vol atiﬁzﬁhz%@vg\%re renoved under
reduced pressure, and the TG e solid residue was
treated with 15 nlL of @JoN (agq). The slurry was

stirred for 2.5 h angyd! e solid was collected
and rinsed with H20. T was triturated with

(TEFA salt): M

CH3CN to yield 0.12 g Itle conpound (46% as a
whi te powder: 5 1 20657 ( . 20 80 WO

2004/ 094441 PCT/ & 0 \ENC \ Etol \ EEO\ -
EtO\ 0./p BocHN p—N H

[2-(3-{4-[(Naphthalene-2-carbonyl)-amino}-piperidine-1-carbonyl}-naphthalen-2-yl)-1-
naphthalen-1-yl-2-oxo-ethyl]-phosphonic acid

Compound 34

A solution of 4A (1.0 g, 2.1 mmol), 4-N-Boc-aminopiperidine (0.42 g, 2.2 mmol;
Astatech Inc.) and HOBt (0.28 g, 2.1 mmol) in 5 mL of DMF was treated with a
solution of DCC (0.43 g, 2.1 mmol) in 1 mL of DMF dropwise. After stirring for
24 h, the mixture was filtered through dicalite and the filtrate concentrated
under reduced pressure. The residue was purified by flash column
chromatography (silica; 5% CH3OH-CH2Cl,) to afford 1 g of 4B as a white
foam, 72%. MS (ES) m/z 731 (MH" adduct ion with MeOH and CH;CN).

A solution of 20% TFA in CHzCl, and 4B (1 g, 1.5 mmol) was stirred for 45 min,
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Exanrple 5 0O- I '\ No ~-NOO /I \'I O pOHM™H
(2-{3-[4- (Napht hal ene-2-sul fonyl ) - pi perazi ne- 1-car bony
I ] --napht hal en- 2-yi } - 1- napht hal en- 1-yl -

2- oxo- et hyl ) - phosphoni ¢ aci d Conpound 35

then concentrated under a stream of No. The residue was triturated with ether
to give 0.80 g of C as a white powder (TFA salt): MS (ES) m/z = 530 (M-CHs)*.

To a mixture of 0.40 g (0.59 mmol) of 4C and 0.17 mL (1.2 mmol) of EtsN in 30
mL of CH2Cl> was added a solution of 2-naphthoyl chloride (0.11 g, 0.60 mmol)
in 1 mL of CH2Clo. The reaction was stirred for 2 h, then diluted with water and
the layers were separated. The organic layer was washed sequentially with
H20, NaHCO; (satd, aq.), 1N KHSO4 (aq), and H>0, then dried over Na,SO,,
fitered and concentrated. The residue was purified by flash column
chromatography (silica, 5% CH3O0H-CH,Cl,) to afford 0.29 g (70%) of 4D as a
white powder: MS (ES) m/z 713 (MH™).

A solution of 0.29 g (0.40 mmol) of 4D in 2.5 mL of pyridine was treated with
0.4 mL (3.3 mmol) of bromotrimethylsilane and the mixture was stirred for 2 h.
Volatiles were removed under reduced pressure, and the white solid residue
was treated with 15 mL of 1N HCI (aq). The slurry was stirred for 2.5 h and the
white solid was collected and rinsed with H,O. The solid was triturated with
CH3CN to yield 0.12 g of the title compound (46%) as a white powder: MS (ES)
m/z 657 (MH").
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81 WD 2004/ 094441 PCT/ US2004/011490 To a stirred
solution of 5A (0.55 g, 1.16 mmol ), the

wa pooopgspacet ate salt of 5B (0.5 g, 1.16 nmoPQT/US2004/011490
triethylamne (1.28 mml, 0.18 ni), and HOBt (0.24 g,
1.75 5 mol) in 5 nL of acetonitrile was added a
solution of DCCin 2 nL of acetonitrile. (0.26 g,
1.28 mol ). The reaction was stirred for 24 h, then
treated wth mL of DI PEA, and stirred an additional

S5 h. Thep x ®» was filtered, and tthe ] rate was
concent,:_rt@t\ed pger reduced pressur eEthRhe ogi due was
purifi edOB £ / col umm r omat ograg 5 pca; 100%
CH2CI2->9% 2 CB@HN MeiH) to af orf %5 g of 5C
as gAhadm (ES+) Mt =—735. Z6~g~s{- oed sol uti onygs

3 NYE®BS ———
added” 07 15%t! of bronotri net hyl
was stirnged for 1.5 h, then concentratoed under
reduced pressure. The residue was fPirred with excess
3N 15 HCl for h, and the product col |l ected and

washed se IIy vvlth wat er, h?} he product
was sus acefy and stl i 0.5 h at
0C theh 2d t & 0067 th the
conpound "as|a Wi te soI id: % ( ESH) = . 82 WO
20047 DA ECT/ US2004/ 01149 Cp2F LA £\
\ o+ NHH Et O OEt 5 0

4C 4D

TMSiBr
e Y

(2-{3-[4-(Naphthalene-2-sulfonyl)-piperazine-1-carbonyl]-naphthalen-2-yl}-1-naphthalen-1-yl-
2-oxo-ethyl)-phosphonic acid

Compound 35
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O/ 1\l O+"OROR 5CR=EKE 35 R=H Follow ng
the procedure of Exanple 5 and substituting the

wappropritat e starting materials, conpounds anBCT/US2004/011490

reagents, the foll ow ng Conpounds of the invention 5

were al so prepared: RO ooo e:Pl-OH OH Cod Rio M5 W
(MHO . 37 naphthal ene-2-yl -acetyl 657 83 WO

2004/ 094441 PCT/ US2004/ 011490 38 2-napht hoyl 641

(M+) 39 1-(4-hydroxyphenyl) 581 40

1- (4- met hoxyphenyl) 595 41

N-[5- (sul fonyl)-thi ophene-2-yl net hyl ] -benzam de 768

42 6-chl oro-5-sul fonyl -im dazo[2, | -b]thiazole 709 43
Taphithidd 2elatibmes @b MEE &58 164ambl), 4h¢ liiituapaesiply salt of 38

ool i RRETHITOLob AT P3P B tiob) 920, 175
rghqg;j)eﬁ% ﬁ'n[‘héfbﬁlbgtlronﬁﬂ% PR l‘a’kj@éaaél Yolufién SfcBdERAI @ mL of

( ynmase 1 n tor u for the treatnent of
Adehbmitriat (r36 oy 1.28mme!l)pr theesastionavas stired kurZdeh stheprdreated

\ﬁiﬁ—p e’iid?n eégbﬁgﬁg‘éﬁ rls {rpe% tarq é&dﬁti&nra?qfﬂyr'?ﬁe ISRAUL RS filtered,
and the filtrate was concentrated under reduced pressure. The residue was
purified by flash column chromatography (silica; 100% CH,Cly -> 98% CH.Clo-
MeOH) to afford 0.66 g of 5C as a foam: MS (ES*) MH" = 735.

To a stirred solution of 5C (0.11 g, 0.75 mmol) in 1 mL of pyridine was added
0.15 mL of bromotrimethylsilane. The reaction was stirred for 1.5 h, then
concentrated under reduced pressure. The residue was stirred with excess 3N
HCI for 1 h, and the product collected and washed sequentially with water and
ether. The product was suspended in acetonitrile and stirred for 0.5 h at 0°C
then collected to afford 0.067 g of the title compound as a white solid: MS
(ES™) MH" = 679.

82



Enzyne- Cat al yzed Hydrol ysis Assays - Cathepsin G
Enzyne-cat al yzed hydrol ysis rates were neasured
w@ep@shsgphot onetrically using human PCT/US2004/011490
neut rophi | ' cat hepsin G (Athens Research and
Technol ogy) or human skin chymase (Cortex Biochem, a
chronogeni ¢ substrate (Suc-Al a-Al a 15 Pro- Phe-pNa)
(Bachem) in aqueous buffer (100 mM Hepes, 500 nM Nad ,
pH 7.4 for catG 450 nM Tris, 1800 mM NaCl, pH 8.0
for chyglged ang m cropl ate reader o Mol ecul ar
ments were condQ&tged by fixing

t he epZyny % ; Q M enzyne,

S MM | tratpefo | M yme, 0.7 nivi —_—
subgtT € 8T/ xhyneSe)” o Ky bi t or

conf atib®. CGhanges in absor bance at 405 nM wer e

monite¥ed using the software program Sof t max

(Mol ecul ar D&% ces), upon addition & enzyme, with
and w thout inhibitor present at 37C for 30 m nutes.
Percent inhibition was cal cul ated by conparing the
initial reaction s|lopes of the sanples w thout

i nhibitor tg thos@%th i nhibitor. 1C50 val ues were
det er m neg

PCT/ US2004

AN 2004/ 094441
foug\ga ameter fit logistics nodel.
e

The term" i cat Nconpound that was not
tested. Table 4 summari zes Ml ts for

cat hepsin G and chymase i nhijbi tijpon conmpounds of
the present invention: TalFe ™ ) n 1C50 (M
n CatG Chynase 1 0.0830. 98 2

0.081 0.009 70 0.0067 BB‘I\?O,Q S

0.072 0.008 3 4 0.090 5 BR039 O 0001 4 5
0.072 0.021 5 0.2 0.4 .0670. 014 4 0.00350. 0015
2

0

7 0.2100.050 12 0.0080.022 1 8 0.130 0.010 11

. 0074 0.0022 8 l 5C R=Et
38§ R=H

Following the procedure of Example 5 and substituting the appropriate starting
materials, compounds and reagents, the following Compounds of the invention
were also prepared:

de R1o MS m/e
(MH™.
37 naphthalene-2-yl-acetyl 657
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9 0.0530.015 5 0.011 0.003 2 10 0.0530.016 5
0.0140.006 5 11 4.9 2.8 2 0.032 1 12 0.1790.038 10

wW02®3/3340017 10 13 0.064 0.008 3 0.004 1 I1ECODUSR04/011490

0.030 6 0.010 0.001 9 15 0.075 0.030 5 0.017 0.005
3 16 0.190 0.020, 7 0.0085 0.0023 7 17 0.098
0.026 4 0.0072 0.0015 6 18 0.028 0.006 3 0.0010 1
19 0.238 0.030 8 0.022 0.062 9 20 0.0900.023 5
0.0040.002 2 21 0.070 0.020 5 0.0096 0.0034 5 22
88140 0.040 18 0.009 2-DapiBBogl 23 0.670 1 0.416 641 (MH)
0.078 0.015 7 Q. . 6 25 0.156 0.028
%ﬂ%097 0.0035 7 368§ﬁ3389y@%%§@>3 0.015 0.001 3 é@ﬁ
W0 2004/ 094441 PCT/\SARBHXIpHOGY) Copd | Cso (M 8 582%95
M n 0 1
éﬁ 28 OCE gﬁ%@ﬂéﬁﬂwﬁgggﬁg%%T“%ggﬂgﬁﬁﬁgfggé 0.030 14068
Q20082 0. QQ&%O&QSsﬁﬂbﬁyﬁﬁQ%%ﬂﬁgg%bﬁhﬁagﬁﬁ8 0. 0008 Zg9

31 >100.0 1 14.95 _ 2 0.31 1 33
@321 0.007 2 oNephthyd-2empinecagpnyl 09 0.04 3 0. 007658

%4001 235 0.56 0418 f,0r0phenyl) 583

Biological Experimental Examples

The utility of the compounds of the present invention as a serine protease
inhibitor and, particularly, as a cathepsin G or chymase inhibitor useful for the
treatment of inflammatory or serine protease mediated disorders can be
determined according to the procedures described herein.

Example 1
Enzyme-Catalyzed Hydrolysis Assays - Cathepsin G

Enzyme-catalyzed hydrolysis rates were measured spectrophotometrically
using human neutrophil cathepsin G (Athens Research and Technology) or
human skin chymase (Cortex Biochem), a chromogenic substrate (Suc-Ala-Ala-
Pro-Phe-pNa) (Bachem) in aqueous buffer (100 mM Hepes, 500 mM NaCl, pH
7.4 for catG; 450 mM Tris, 1800 mM NaCl, pH 8.0 for chymase), and a
microplate reader (Molecular Devices). ICs experiments were conducted by
fixing the enzyme and substrate concentrations (70 nM enzyme, 5 mM
substrate for cat G, 10 nM enzyme, 0.7 mM substrate for chymase) and varying
the inhibitor concentration. Changes in absorbance at 405 nM were monitored
using the software program Softmax (Molecular Devices), upon addition of
enzyme, with and without inhibitor present at 37°C for 30 minutes. Percent
inhibition was calculated by comparing the initial reaction slopes of the samples

without inhibitor to those with inhibitor. ICs, values were determined using a

84



37 0.740.29 3 38 0.78 0.22 2 39 0.18 0.05 2 40
0.17 0.052 41 0.31 1 42 0.140.03 2 43 0.950.21 5
W@ 2000/0%201 29 2 Exanple 2 Anti-Asthmatic Ef f ecPGT/US2084/011490
Sheep Model of Asthma The efficacy of Conpound 2 for
the treatnment of asthma was evaluated in a 5
val i dat ed nodel of Ascaris suum anti gen-i nduced
asthmati c response in consci ous sheep (Abraham WM,

har nacol l I er i J. ate
?Mamsg%ﬁﬁ%gg ?l g ﬁ@ﬁ éﬂ\c@%; a compound that
QeRaidtessreqsi veness | n aller gl c sheep, Pul nonary
Phar macol ogy, 1989, 2, 33-40). 10 Experi nent al

Prot ocol Basel i ne dose response curves to aerosol

[ t ti g
TARRE BBl 208Y peactisr ol Fael f e Hoafets neibiton
{oPRompoweide ofhh@bresbrangdritidnsheep were then given a
speci fied amount (ng) of the test conpound as an
i nhal ed aerosol at a specified tine before antigen 15

chal | enge. Post drug measur%%(@ of SRL were obtained
4

and the sheep were 86 WD 2 441

PCT/ US20 114 chal | enged caris suum
anti gen. %gsur emf.'ﬁ %ﬁ' SRLA wer e g @zd L

i medi ately after M | enge, hour | yCRY®RS® 6 h after

chal | engd and @mﬂ83tih@ Hdl f - Hour Of0G58 60.6D1D h a8t er
chal | enge. ?eme@b@ of §8L (%7 rét(ﬁqued 244N

after challenge | enge with

ol'l ovve oSt
carbachoB 5 t@&0RBas00d%a; rvaay IQ,‘W@?PJ‘:@&QS vity.
Conpound42 wasg.adoiingaber ed ms aroeey £9WodEt 0- 4

ng/ Kg/do (BID) for three consecytive
days, ovve\c%@ a-@@éé on 045 % h prior Yo
ant i gen 6ha| I e(DLQéY #QO0ddi s StuumOa(FOIi@f@ Q01 | enge was

given at gthe zghqoli §B50 12  0.008 + 0.022 1
8 0.130 +0.010 11 0.0074 +0.0022 8
9 0.053+0.015 5 0.011 0.003 2
10  0.053+0.016 5 0.014 +0.006 5
1M1 49+28 2 0.032 1
12  0.179+0.038 10 0.0073+0.0017 10
13  0.064+0.008 3 0.004 1
14  0230+0.030 6 0.010 + 0.001 9
15  0.075+0.030 5 0.017 +0.005 3
16  0.190+0.0200 7 0.0085+0.0023 7
17  0.098+0.026 4 0.00720.0015 6
18  0.028+0.006 3 0.0010 1
19  0238+0.030 8 0.0220.062 9
20 0.090+0.023 5 0.004+0.002 2
21 0070+£0.020 5 0.0096+0.0034 5
22  0.140:+0.040 18 0.009 £ 0.023 12
23 0.670 0.416

i 1
24 0.078 + 0.015 7 0.0035x0.0013 6
25 0.156 % 0.028 7 0.0097 £ 0.0035 7
26 0.096 £ 0.018 3 0.015+0.001 3



10 point. Figure 1 shows that the early airway

response (0-2 h after antigen challenge) was
wale@amod4erl | y reduced and that the | ate ai r wayPCEERINSE11490

(6-8 h after antigen challenge) was conpletely

bl ocked (n = 4 sheep/group). 15 Figure 2 shows that

the del ayed airway hyperreactivity neasured at 24 h

post antigen chall enge as neasured using carbacho

chal l enge was al so conpletely blocked. 20 In addtion

to bl ocki@pdt he Q(emye i nmirway IGgi(gMynce, am

shown in Table 5, ¢ ound 2 al so ®h @ the rise in

i nfl ammatary c rs in veol ar

| avage (%ngl f6l9|79 mloed féi‘o %t(ﬁ@ gh(&é% Taffl e 5
Tr eat men28BAL @&l 01090 (x1900/00AI6 + @@L/ Ti medd
Basel i neobeut r I te j '

I\/Iacropha%gle nglé% |€1gl©§§p ‘i% @9&%528 WEG 2303 98
172.2 2038 8h0H88t 0H465 14 08 01%iFHEH.000%1. 58 29. 87
209. 3 4434 An;,m@o 24h Postq 113479538 0%B6. 30 15. 68
168. 4 95, é 245 Antl en 7 WD 2004/ 0944471

PCT/ Us2084/ 0119 &l 2 (1.0 ng/kdg x 4
days) (| 88t do(SGZ"I £>0 0®7n0pr2 OBOt@D‘IaBUW gghaQLegge)
Basel i ne 342. 66 15 1. . ost
S reads tpeodas o B SothPsdod Ol gén 24h
Post 3.8850. 950967200877 0. @ 0.03 75.16 2.71
Antigen While ¢ha f groegoi ng $pecification teaches the

princi pI § of (t)t}% +p6esent

2
39 0.18 £ 0.05 2
40 0.17 £0.05 2
41 0.31 1
42 0.14 £ 0.03 2
43 0.95%0.21 5
44 0.52+0.29 2

Example 2

Anti-Asthmatic Effects in a Sheep Model of Asthma

The efficacy of Compound 2 for the treatment of asthma was evaluated in a
validated model of Ascaris suum antigen-induced asthmatic response in
conscious sheep (Abraham, W.M., Pharmacology of allergen-induced early and
late airway responses and antigen-induced airway hyperresponsiveness in
allergic sheep, Pulmonary Pharmacology, 1989, 2, 33-40).

Experimental Protocol

Baseline dose response curves to aerosol carbachol were obtained 1-3 days
prior fo antigen challenge. Baseline values of specific lung resistance (SRy)
were obtained and the sheep were then given a specified amount (mg) of the
test compound as an inhaled aerosol at a specified time before antigen

challenge. Post drug measurements of SR, were obtained and the sheep were
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invention, wth exanples provided for the purpose of
illustration, it will be wunderstood that the practice

wo@Rootheienvent i on enconpasses all of the usual PGI/US2004/011490

vari ations, adaptations and/or nodifications as cone
within the scope of the followng clains and their
equi val ents. 88 WD 2004/ 094441 PCT/ US2004/ 011490
CLAIMS What is clainmed is: 1. A conpounds of Forrrul a

-Ri ~Y
&Fﬁ&@%@"gﬁéﬂmﬁ é§@5(W§PSLIIMm@\r39ﬁn5 M&@ur@n@@t%@i S_BL waﬁen
CRRRATHAERRRLRIIRF cbje e, R 0 S8R il id Bnd o
Gie Balhkyt froar @1/2, 8 araftdr@haﬁéngyMeasusdrﬁéﬁts&jf@F&ewwe

RElRIRGA P iy aflegioe dallwest By o pest ayallanaipin ggrbachol

rReRVile § | a substituent selected from
tﬁﬁe grlgtep E\gﬁ ihgﬁ%ﬁga&%&of Cl1.8 al kyl, aryl,

aryl (C1. 8)al kyl, aryl (C2 8) al kenyl , cycl oal kyl,

| oal k Iero heteroary .
REruREin R s SRR BE 21 Ko molsagose. ice-o-cay
{BID)abt hPed vbhfedMReIHE! IdIBRRUSY é‘@@@é%@‘ﬁiﬁg} 405 &,prjor to
sel ect ed fromthe group consisti n% gen,
anfigen challgngear4saarisssusmi ahtigen ghal rtgmya$ giveyl atlthe zBro time
Bbm{l carbonyl and heteroaryl Cl1-8 al kyl);

Figure 1 shows that the early airway response (0-2 h after antigen challenge)
was dramatically reduced and that the late airway response (6-8 h after antigen
challenge) was completely blocked (n = 4 sheep/group).

Figure 2 shows that the delayed airway hyperreactivity measured at 24 h post

antigen challenge as measured using carbachol challenge was also completely
blocked. |

In addtion fo blocking the increase in airway resistance, as shown in Table 5,
Compound 2 also blocked the rise in inflammatory cell numbers in the broncho-
alveolar lavage (BAL) fluid sampled from these sheep.

Table 5
Treatment BAL Cell Count (x1000/mL)
Group/Time
Baseline Neutrophils  Lymphocytes Eosinophils Macrophages

Baseline 22.04 +12.89 4.82+1.74 6.29 £3.98 172.2+20.8

8h Post 24.55+14.08 13.391544 61.58+29.87 209.3+44.7
Antigen

24h Post 111.7 £38.9  36.30 £15.68 168.4+£95.1 245.6 £20.4
Antigen ‘
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15 c). C1.8 alkyl optionally substituted on a term nal

carbon atomwith a substituent selected fromthe
w@e@ypoaaensi sting of aryl, cycloal kyl, cycl oaP&ENF1004/011490

het erocycl, heteroaryl, (halo)1-3, hydroxy, -C(O R12

and 20 amno (wth two substituents independently

sel ected fromthe group consisting of hydrogen, Cl.8

al kyl, aryld 8 al kyl, arylcarbonyl, aryl Cl-8 alkyl

carbonyl and heteroaryl Cl_8 alkyl); 89 WO 2004/ 094441

PCT/ US2004/ 011490 d). arylTaklpd heteroaryl ;

LI BTN 0l (it posh o Ao

por |on 0 b)., and c)., the cyI coal kyl f)

y% nyI % g-/het sgt?‘dt it uemi‘jsﬁOOIOt ! o%@ldey_m o7

stltuted W|t to t
i rglepestlent |y §¢Ve~@tw framae he. j@r oupoXy r-@e;?l st i7h®s5 +2.36
ofAnti@én . 0x0 eb). carbonyl substituted with a
substituent selected fromthe group consisting of
C124h Boely| |, £.86 00851 (CB.B) a0k , adY4(HO3.08) al kRemE +2.71
cyahidabiyl , 15 cycl oal kenyl, heterocycl heteroaryl,

amno (Wwth two substituents independently selected

f r om WWisilegheyprezisd spédlBicationtedengethe ;s}ln& lalsl@flthe present
arylCl 8 al kyl, arylcarbonyl, arylCl al k car ong

KWENHeT.ovida pyamelessoravidad for e puipose Céulkgsltrabpm it il
SHISSS ks 11 e 4 HSByF LEBD b A e

vaiikzfoesd edaptyatloaslaeadlcﬁdnbdmoaﬂdm a3 oouneomithsin the Boosd of the
dro en, .Cl.8 é 1.8 al kyl, arylcarbonyl,
§|35F§9Pd3 ?%@ﬁwva Sheteroaryl CL.8 al kyl),
ar yI cycl oal kyl, cycl oal kenyl, heterocycl,
het eroaryl, (hal o) 1.3, and hydroxy; ed). aryl; and
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25 ef). (halo)1-3 wherein the aryl portion of the a).,
b)., c)., ec). and ed). substituents , the heteroaryl

weertionsnf the a)., b)., c). and ec). substi t RERUS20841011490

the d). aryl and e). heteroaryl substituents are
optional Iy substituted with one to four 30
substituents independently selected fromthe group
consisting of fa). Cl1_8 al kyl optionally substituted
%%ﬁangrm nal carbon atomwith a 90 WO 2004/ 094441
004/ 011490 substituent selected fromthe group
GPRstis tlaaelfis:aryl , cycl oal kyl,  cycl oal kenyl,
het eroayl, heteroaryl, (halo)1l-3, hydroxy, -C(OR12
dnd? camipnungsvof Fotmolas@Dst i t uent s i ndependent |y
sel ected fromthe group consisting of hydrogen, C1-8
al kyl, aryl d -8 al kyl, aryl cakbonyl, aryl Cl1-8 al kyl 5
carbonyl and heterparyl ; C2- 8 al kenyl
optional |y substit ut\a\{ carBon atomwi th
d

a substitueht sele roup coqsi sting of
amno (wWthitw su stitui
N

fromthe group consisting d C1-8

al kyl), (halo)l-3 a o Yfc). C1-8 al koxy
optional l'y substT®Rd ed on a tdrninal carbon atomwith
a substituent sel ect fromtlhe oup consi sting of
(hal 0) 1-3 and hydroxy;™6<{d) . | kyl, fe).

het erocyclyl, ff). aryl | ona g{%substitut ed with
one to four subst iRgrertss” i Nilepen tly- 15 sel ected
fromthe group consisting ofOC1- 8 aI kyl and hal ogen;
fg). heteroaryl, fh). hyg 6%?‘ nitro; and fJ).
(hal 0) 1-3; 20 vvherelnthe ary p<ot|on of the aryl Cl1-8
alheyein aryl carbonyl, aryl C1-8 al kyl carbonyl of fa).

e i onal | bstltuted fth one to four
E{]%ﬁ %"%Fgﬁa i‘é%ami@n?crfgﬁ' stg et ed from the group
‘é?n§ul¥ddy‘i‘§u9 tit(fedwidth byél.hbgﬁﬂfe'nﬁ’ Q@ﬂe'r:béoeﬁgﬁttf\fag{rggp ??ggnsting of

term nal” carbon atom wi th a substituent
t he Gr-oalkykandi atyl(fg-s)alkyl, aryl(C..g)aikenyl, cycloalkyl, cycloalkenyl,

heterocycl, heteroaryl, heteroaryl(C+.g)alkyl and heteroaryl(C..g)alkenyl;

- b). carbonyl substituted with a substituent selected from the group consisting

of Ci.g alkyl, aryl, aryl(Cy.s)alkyl, aryl(Cz.g)alkenyl, cycloalkyl, cycloalkenyl,
heterocycl heteroaryl, heteroaryl(C+.g)alkyl, heteroaryl(C..g)alkenyl, -OR¢4
and amino (with two substituents independently selected from the group
consisting of hydrogen, C4.g alkyl, aryl, arylC4_g alkyl, arylcarbonyl, arylC4.
g alkyl carbonyl and heteroaryl C1.g alkyl);

c). Ci.g alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)s.s, hydroxy, -C(O)R42 and
amino (with two substituents independently selected from the group
consisting of hydrogen, C..g alkyl, arylC_g alkyl, arylcarbonyl, arylC;_g
alkyl carbonyl and heteroaryl C1.g alkyl);

89



of am no (substituted with two substituents
i ndependently selected fromthe 25 group consisting of

whyanogam and Cl1-8 al kyl), (halo)1-3 and hydr org)/USI004/611490

10

15

20

25

30

al koxy (optionally substituted on a term nal carbon
atomwith a substituent selected fromthe group
consisting of (halo)1-3), amno (substituted with two
substituents independently selected fromthe group
consi sting of hydrogen and Cl-4 al kyl), hal ogen,
Hydrasi and nitro; 30 R11 is selected fromthe group
cgnshg&*ggx f: 91 WD 2004/094441 PCT/ US2004/ 011490
& ) - 'kyl optionally substituted on a terni na
par beyclealkph Wi t h a substituent selected fromthe group
consi sting of cyc|oal kyl, heterocyclyl, aryl,
Ebteﬁﬁ%@%ﬁ?nﬂﬁﬁﬁﬁh(mﬁth two substituents independently

l e the group consi sting of hydrogen and
B 4ﬁ§ﬁ<9ig%®p(ha| 0)1-3 and hydroxy: 5 wherein the
cycl oal kyl, heterocyclyl, aryl and heteroaryl portions
of the aa)., substituye are.optionally s Ifut
Wh@ﬁe'ﬂﬁ'&e%‘gtqr%}’c sﬁ@?ﬁ“%ﬂe?ﬁf‘@akﬁ@ﬂﬁ)@m%as S SALG)- the
T 1 QI 2R0ATRUEYIGQARESY GT I aRE hebdtboy SR 1), afekbbtionally_sul?stituted

optional I'y ‘substituted Oon a term nal carbon atomw t

a wilbshettodno ssbbtitiests independrntlyrsaiected dking thegrayw
amno (wth two 10 substituents independently sel ected
fr ARG Yup consisting of hydrogen and Cl-4

al kyl), (halo)1-3 and hydroxy; bb). Cl-4 al koxy
optionally substituted on a termnal carbon atomwth
a eaboKPtuent sel ected fromthe group consisting of

gﬁg%o)ﬂ%{bé)&@\fmgﬁ%éltgétea%%h %ﬂbgf&éépiéelggﬁed f?&‘hQﬁglglroup

Substi tuen el ected fromt gr oup
consi sgorgstiref ofGr.dakykydryl, aryl(C.galky|, atyld)od)alkenyl, cycloalkyl,
aryl (C2-4)al kenyl , het eLoar)r/I , he;er oar@lé( S:]1R4I) al kyl
and hegxsiealkonylcpeteregmebhgieroqyl helgroprylfes)alkyl,
hetero ' f \ BRd 2HNAS i(ivith @Wo WubBtifueRts independent
substi %t\eéh?%&ﬁﬁgggéknegymgﬁ?/ sel eét ed fromthe ﬁ;(r oupp Y
consi ssélegtedffromdhe geoumoonsisting af kydrogen, C1.g alkyl, arylC.. alkyl,

arylcarbonyl, arylC+.g alkyl carbonyl and heteroaryl C+.g alkyl);
ec). Cy. alkyl optinally substituted with a substituent selected from the
group consisting of amino (with two substituents independently
selected from the group consisting of hydrogen, C1.g alkyl, arylC+.s alkyl,
arylcarbonyl, arylC.s alky! carbonyl and heteroaryl C1.s alkyl), aryl,
cycloalkyl, cycloalkenyl, heterocycl, heteroaryl, (halo)-s, and hydroxy;
ed). aryl; and

ef). (halo)s3

wherein the aryl portion of the a)., b)., )., ec). and ed). substituents , the
heteroaryl portion of the a)., b)., ¢). and ec). substituents and the d). aryl
and e). heteroaryl substituents are optionally substituted with one to four
substituents independently selected from the group consisting of

fa). Ci. alkyl optionally substituted on a terminal carbon atom with a
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bg). cyano; bh). (halo)1-3; bi). hydroxy; 25 bj).
nitro; bk). heterocyclyl optionally substituted with

W@r@®40D48I0 0X0 substituents; and, bl). sul f oPgI/US2004/011490

substituted with a substituent selected fromthe group
consisting of Cl-4 alkyl, aryl, aryl (Cl-4)alkyl,

aryl (C2-4)al kenyl, heteroaryl, heteroaryl (Cl-4)alkyl
and het er oaryl (C2-4) al kenyl ; 30 wherein the bd). aryl,

) TS et e A RSN LB s

sub HRtORcVANALieY Io halbi £ tydRXyWE(O)R,2 and
Zooﬁb%ﬁfygﬂlﬂgngM 011O 5( Hné’ toyy\f)mu Rz

subsminodmtts twmmm@htmmlm m@@eaé@@w selsriedHeory rth@ group
For Rt Ra g sl el uiREks Ak EE R, ARG s ol

t he GirasmyepRIsHsbidylad, sakpy, (substi tuted vvnth t wo
substituents independently selected fr rou .

tonLsd alhgnyifopjlqﬁr@&y §gi@$tlt%§i malew!a?%af PRA %'7‘1‘&,@ a
Zn? eSP %ﬁg{@fﬁ gegcie% br‘f‘\%étéﬁ% C8 &t |M of Hﬁﬁﬁ?g ﬁ:l’?ﬂm?n

onaomvvl Stlt ent se

f r orguistituedito inplependestly s@eoh‘ed(ﬂmhdbl& gBOUp eomsisting of hydrogen
(substituted with two s%gmt uents independently
sel e%ﬂ‘ia@@ﬁ@%)&ﬂ%a@h@lﬁ? P¥i ng of hydrogen and

. e, ghtkbky nppﬁhé’lgf%hbsﬁwéam &{éinﬂhélrc%rbd&aw with a

up consisting of

ar y| substijdrE ket rbm thargrougzongisting @ﬂhal@ymam lRydroxy;
cIoaI het erocycl heteroaryl,
tercdﬁtéﬁ%/tl 4) al kyl, heteroaryl (C2_4) al kenyl, -OR ,
‘9‘% ‘%}% ?%/n fh two substituents independently
[ecte fC the group consisting of h dr oge
f£L_4anl Io;bhonalimtmstmtad kyith ong {0 toalr 1syksH tuea?%/in@ﬁp@,ndenﬂy
al kyl b nd h in
the’ selried RimiBRIr % ShRa5g shsr S bhelBEE 2 1

fy)bshetdtbgdl Wi th one to four substituents
i ndependent’ly selected fromthe group consisting of
fry) . hgdeoxy kyl optionally substituted on a term nal

?r b%trg'téwa wth a
fJ). (halo)1-3;

‘wherein the aryl portion of the arylC1.s alkyl, arylcarbonyl, arylC.g alkyl carbonyl

of fa). are optionally substituted with one to four substituents independently
selected from the group consisting of C+.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C1.g alkyl), (halo)+.s and hydroxy), C14
alkoxy (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of (halo).g), amino (substituted with two
substituents independently selected from the group consisting of hydrogen

and C1.4 alkyl), halogen, hydroxy and nitro;

R4 is selected from the group consisting of:
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20 substituent selected fromthe group consisting of
aryl, cycloal kyl, cycl oal kenyl, heterocycl,

whedoeooanyl , (hal 0) 1. 3, hydroxy, -C(O R11l and PEMUSI®04/011490
(with two substituents independently selected fromthe
group consisting of hydrogen, Cl1_8 alkyl, arylCl_4
al kyl, aryl carbonyl, aryl Cl1-4 al kyl carbonyl and
heteroaryl Cl-4 alkyl); 25 fb). C2_4 al kenyl

naI lkg,hsubst ituted on a terminal .carbon atomwith

bést"‘ %W@orseéw@@béutwefdaﬁnm@rrgmréamb@@m wijh &
f " ﬁ%ﬂd&t%%cté&%ﬁ ﬁq%eggg)aﬁ dgﬂ@%ﬁﬂ& %g%:g&@%&ﬁﬂe?éjrocyclyl,

group consi's rogen
al kyaiyl, HMMLWM(WWWwbﬂMen@mdégmdd@nuy selecied from

ti | | bsti.tut t | t th
o 30 E elp BRI aa 0L B SRoRnad fe: gislnTEmes SPEHydopey:
%"‘S%Zéﬁ%%“ﬁﬁé‘ by S gry 1) ayP P R ery Pockfls of e )
ar yaubsfittieoh are ypbmrtailylaubsbmtw! Wﬁ:hanm &)doﬁoslubstltuents

b it ts, | t | ted, f th
oSt O SEAEENRN (b arORRISINEST. net or oary!
%af e, Bﬁklypﬁﬁt"bnallﬁl'shbsf'm@éd)ébf a tefninal Bhfdom at@ﬁ'fletﬁlé)

wherein the aryl portion of the arylC
al ky&ubsélilgﬂrﬁéﬁlﬁm@qi froay tjnle@oepauonyistmglolﬁanyno (with t\&()

unsTHRARES InchAsEhahil Foletted innb rofl bansiging of hvarogen

consarsd CRg alilyl Clhafloplsland rﬁmbk%nal |y substituted on a
term nal carbon atomw th stituent selected from

Phk Groalkoxyeptienalgsubstituiad ep q tarpunalicarken afam withoa

conay LRI SR RE B e orR b BB RyPG kit (BEG and

hydrioydrpxy;C1- 4 al koxy (optl onally substituted on a

bh " 5PBRR N SHEPLEISRGMR hReBiETS peleaticEorLDB S pug eaRSiting

\émr :)E[?thOHSI 'ﬁ{‘?fﬁ Lé?ﬂ&édil)a@gp%m% béﬂk%ﬁble%ﬁé%émm the

heteroaryl(C1.4)alkyl and heteroaryl(Cz 4)alkenyl;

bd). aryl;

be). heteroaryl;

bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.4 alkyl;

bg). cyano;

bh). (halo),.3;

bi). hydroxy;

bj). nitro;

bk). heterocyclyl optionally substituted with one to two oxo substituents; and,

bl). sulfonyl substituted with a substituent selected from the group consisting
of C14 alkyl, aryl, aryl(C14)alkyl, aryl(Co.4)alkenyl, heteroaryl,
heteroaryl(C..4)alkyl and heteroaryl(C..4)alkenyl;

wherein the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the

aryl and heteroaryl portions of the bc). substituent are optionally substituted
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and Cl1_4 al kyl), hal ogen, hydroxy and nitro; 20 R4 is
sel ected fromthe group consisting of Cl-4 alkyl

w@ optioonal | y substituted on a term nal car bonPEI/U82004/011490

with a substituent selected fromthe group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein
aryl and heteroaryl and the aryl and heteroaryl
portions of the substituted al kyl are optionally 25
subst it ut ed W|th one to four substituents

i ndek RBErPIfQUsRIbedituants inslepengenty sahgctﬂﬁhfgmrmthe@rmﬂp

| noay it pECLERKCRRAbbAIN s s Ca RO o atom wirn

hyda sgbsulaedt Sledteddtdty s R%m@n@anéw mhﬁb@k@gmftltamj with
8) al kyl are attached to a

h 3
éeﬁ i?ﬁ(fﬁlgef&'ﬁMW&@HH}@%I@W%&@@@@ gredpncensisting of

Wg%%%ﬁ /ag% %béﬁf%lzd(hg\@ %ﬁéé ﬁ%%bsly) Gapt gkaxy. Wptlonally
optmmb%ltdutgdmtemumﬁabaohmraatwn nithed solstitoaniedederted fiibom the
RSB RRE HAB B B
PRSI SO VD SR i
C1-aky), Kslggenthiyonety gnds oy i t ut ed on a term nal

carbon atomwith a substituent selected fromthe
group consisting of (halo)l.3 and hydroxy; cd). C2_4

Rk 48 ¥blectR) fromthe @r §bh§l§ﬁt@§jomﬁ)ﬁ‘ alkiyp a?rylbﬁFw@!.egélﬁyl

i ndependently selected fromthe gr oup tonsi
of ﬁ@dﬁ;@@aﬂkaﬂﬂ @ztclqalbylkyycloalkynylhhe@g@wd hatﬁroarty!;)

one r| nga&)@éé%d(oy I,{I?q%j@ﬁoaﬁ'g@%g?’)@ lﬂ%g"f' h&ﬁé; gb@ 'BQQWfS*héWO

a meubstitlentsiindesorsieatly seluvted ﬁohhmd@klohplido?usfsltlﬁg of hydrogen,

systemis 15 selected fromthe group consisting

3 ém et ViCuserlkdyanvisarkgnyl, @yl(érlaaalkwlewbonwm heteroaryl
cyc 3l pyl, C9-Cl4 benzo fused aryl, benzo fused

het erocy |y| and benzo fused heteroaryl; and, wherein
whereinlihé phd, thierfieteroaryl portion of R, are optionally substituted with

one to four substituents independently selected from the group consisting of

fa). Ci.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)y.s, hydroxy, -C(O)R+; and
amino (with two substituents independently selected from the group
consisting of hydrogen, C1.g alkyl, arylC14 alkyl, arylcarbonyl, arylC1.4 alkyl
carbonyl and heteroaryl Cy.4 alky});

fb). Ca.4 alkenyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and Cq4 alkyl), (halo)1.3 and hydroxy;

fc). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo).3 and hydroxy:;

fd). cycloalkyl,
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system can optionally be substituted with one to four
substituents independently selected fromthe group

w@oemnghsuisng of 20 da). Cl_4 al kyl optionally PCT/US2004/011490

substituted on a term nal carbon atomw th a

substituent selected fromthe group consisting of

am no (substituted with two substituents

i ndependently selected fromthe group consisting of

hydrogen and Cl1.4 al kyl), (halo)1_3 and hydroxy; db).

© 4 h%?WQWg\MIpti onal Iy substituted on a terninal

Ff?.f baRy dhaghim iht%gi?u(ﬁﬁé big!RMous elissfitaentsringepéredently
ng o al o d hyd

gfoup “consi st 1 3 an ydroxy; dc), am no

subs seleatestiroiint the tonous cbesisting of €1 Alkyband dalagen;
?gil e%tfd fr?mthe group consi sting of hydrogen and
- ANGI8L9RYhdd) . hal ogen; de). hydroxy; and, 30 df).

ﬂ@t I faloyen\O 2004/ 094441 PCT/ US2004/ 011490 RS is
sél ected fromthe group consisting of hydrogen and
@) $ hybkaply; (optional |y substituted on a term nal

?r bon_at orgsvvi th a substituent selected fromthe
@'ouﬁ] ting of amno (substituted with two
fbsthaegnss i ndependently selected fromthe group
consi sting of hydrogen and Cl4 al kyl), (halo)1.3 and
5 hydroxy) and aryl (optionally substituted with one

f 0l t ' I d
PSR RS TR p S Bt GE) b5 carcony
sel gfcfagcaréraptiohblly gulsstiutedngitsonedo tdur@Libstitalekid independently
et ooty W B oo n
ar Vﬁe%?nag)calrﬂfgﬂéﬁ‘omwth 3f SilbstRieHtVeYedad franfiHRXgroul dREisting
Y are 1 ndependently selected fromthe group consisting
of biyaminge(substituted with o cupsiitoeatd indeperdentiytssle@ad drom the

termnal carhon gtomw th a substit t

e R BRSt T ey bl T S fidtole ) Era
ar yhikosky éé}ﬂto?}%\ﬂﬁ‘%kibstitéféd% GIuhfinal chrb@nvitom witl®a substituent
substituents independently selected fromthe g

) roup
consé¢letieddramn thy grateecnsistinglol(naladys)) amine (ibstititgd gvith two

tor seee i SRy BRlecRRE by, FEiablb chfigisha 8y hyarogen
t heaad @R 4% ihsilddes, Bfdxyland higop) 1_3 and

R, is selected from the group consisting of C4.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
group consisting of C+.4 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and Ci.4

alkyl), cyano, halogen, hydroxy and (halo)q.3(C1.s)alkyl;

R, and R; are attached to a benzene ring and independently selected from the

group consisting of
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hydroxy), C2_8 al kenyl oxy, cycloal kyl, heterocyclyl,
aryl, aryloxy, heteroaryl 20 and hydroxy; optionally,

woandi4are fused together with the carbon of PCT/US2004/011490

attachnment to forma spiro cycloal kyl or heterocyclyl
noi ety; and, optionally, Y is not present; wherein X
is one substituent attached by a doubl e-bond sel ected
fromthe group consisting of 0, S, imno,
gfﬁ.ﬁbalk |imno and hydroxyimno; and, 25 Z is

8 m t he group consisting of a bond, hydrogen

381, Ak londiy ostfyd ORISR SnTyh o

t hensitbstfuanitsglecsd rﬁbgathb ofrdup mrsua;mgmfiatnguaot(subsututed with
hed m t he grou

cone vgc‘?wﬁéaﬁeﬁt;?ﬁ Ssnteet Selattes om e aR PR Blipg o

280251 El ali:l’fgl'd/;{)% %QI{TT;%@@S amy@l S m,ar96 \rlgcenat es,

@ﬁhnﬁn@ my afitiopely sdstitatedrzh a dénsinahearboh at@m véith a
of .Far 5 R1I0 H. N

or St e 10 ey gl uivisling TH PG /s P

ed ,SC%_L"Ialﬂqgrgf a). sulfonyl substituted with a
substi tuent sel ected fromthe group consisting of
ce)-8 amirg subsiityted Wity fwesubstituris, mdemrcdezntw)sgla@ag from the

h |,
L R pone B B AdS SR o) ol heryt ¢ 1)
cf) bbajdgesybatij tuted with a substituent selected from

the group consisting 15 .of Cl1_8 al kyl, aryl,
§9Y1 ?‘ Y9BYal kyl, aryl (C2_8) al kenyl , cycl oal kyl ,

epaORAN KM4Nnd R; together form at least one ring fused to the benzene ring;
thereby providing a multiple ring system; wherein the multiple ring system is
selected from the group consisting of Cg-C14 benzo fused cycloalkyl, Co-C14
benzo fused cycloalkenyl, Cs-C44 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the multiple ring
system can optionally be substituted with one to four substituents
independently selected from the group consisting of
da). Cq4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
hydrogen and C..4 alkyl), (halo).3 and hydroxy;
db). Cq.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)+.3 and hydroxy:;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C;.4 alkyl;
dd). halogen;
de). hydroxy; and,
df). nitro;
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het erocycl heteroaryl, heteroaryl (C1l-8)alkyl,
heteroaryl (C2_8)al kenyl, -OR11 and amno (wWth two

wGeaimsduuent s i ndependently sel ected from t he BEDUS2004/011490

consi sting of hydrogen, Cl1_8 alkyl, aryl, arylCl_8
al kyl, arylcarbonyl, arylCl_ 8 al kyl carbonyl and
heteroaryl Cl1 8 alkyl); 20 c). Cl1_8 alkyl optionally
substituted on a termnnal carbon atomwith a

substituent selected from_the gro consi sting
Rs 8 selegieddeam jine graupcengintingof h %@PQ%@?EIQ 8 alky' (optionally

h etﬁ%ﬁgﬁfu%d 0{1) Iéathﬂﬁe P catbel i Wltﬁ(aq sl gefé&é@ from the

WO subst i S 1 ndependen
%@u@éoﬁ%ﬁlﬁ@éf SiifeA (s UIDETR i{ultw mn/twbmamutmm insieipggdently

arﬁ ctcted ?fankﬁie SBSEIIY O By Bra A1 dErS sl fhdio). and
cyc a(%{)bg a a@?@@fﬁﬁ%&?s bstithitbd vﬁ?f?{)ﬁ’ Ed‘fdur%hbstlluents

eterocyc wherein t

hetmde;wnde,ntly)sele:m(kfrbm ﬁwogroapmwlstlpgraflCam ajkyl @ﬁd halogen);
b) and c)., the 10 cylcoalkyl f)., cylcoalkenyl
and het erocycl yl h). are opti onal | y substituted

P!thé‘sél%tetoofrém%é RSP béﬁﬂ&ﬁwg aﬂ@pgaw@nu @Pg)atrkgedz g alkoxy,

omthe group consisting of: ea). oxo e onyl

subaryi(Cut)atkoxy G2.a akepyt, ﬂw@ikeméwec 123 (67 @ﬁikﬁﬁlé' ,group

15 9UE. Py ol A g e (1 1

het erocycl heteroaryl, heteroaryl (Cl 8) al kyI
het eroaryl (C2_8) al kenyl and amno (witht

m Ytarerindenansieptly gelactsd frem t@@t@eurv rC@HrslSHGQ@F bygrogen, C1.s

n t L I
aryR 6 GBI AR off Prif ot il Sgetvent
G i g oo ccpetod ey
con
of %@FPFR?WWWPQ RIS TE60 e RAG 530 JRRpatie Hfdepencenty Sdiected

s le'k @m gr%%ﬁ gaﬁ? gﬁrft}‘Bf Rdtehehiha ©f s AkgH.qBaMD), Sand
hydroxy) C1-s alkoxy (optlonally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo).3 and
hydroxy), C..s alkenyloxy, cycloalkyl, heterocyclyl, aryl, aryloxy, heteroaryi
and hydroxy; optionally, X and Y are fused together with the carbon of
attachment to form a spiro cycloalkyl or heterocyclyl moiety; and, optionally,
Y is not present; wherein X is one substituent attached by a double-bond
selected from the group consisting of O, S, imino, (C1.4)alkylimino and

hydroxyimino; and,

Z is selected from the group consisting of a bond, hydrogen and C.g alkyl; if Z
is a bond (wherein Z forms a double bond with the carbon of attachment for
X), then Y is not present and X is one substituent attached by a single-bond
selected from the group consisting of hydrogen, C1.s alkoxy, Ca.g alkenyloxy,

aryloxy, aryl(C14)alkoxy and hydroxy,
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aryl carbonyl, aryld _8 al kyl carbonyl and heteroaryl
ClL 8 alkyl), aryl, cycloalkyl, cycloal kenyl,

whedoeooaycl , heteroaryl, (halo)l.3, and hydr oxg¢T/UH04/011490

ed). aryl; and ef). (halo)1-3 wherein the aryl portion
of the a)., b)., c¢)., ec). and ed). substituents , the
heteroaryl portion of the a)., b)., c¢). and ec).
substituents and the d). aryl 30 and e). heteroaryl

j t P supstituted wt to
PRFOIKRS raedh el Bhaifumiis 5 et e it sl hgteor
group consisting of 98 WO 2004/ 094441
PCT/ US2004/ 011490 fa). Cl-4 alkyl optionally
s?ub%tcpfrlﬁoé‘ﬂd&% Lrigfaitedl carbon atomwith a
substituent selected fromthe group consisting of
aryl, cycloal kyl, cycl oal kenyl, heterocycl,
het eroaryl, (halo)1-3, hydroxy, -C(OR12 and am no
(with two substhtuents independently selected fromthe
group 5 consistitHy of hydrogen, C1-8 alkyl, arylCl-8
al kyl, aryl carbonyW;7 axyl C1-8 al kyl carbonyl and

het eroaryl C1-8 alfkyl); }fb). C2-4 al kenyl optionally
substituted on a rm
substituent selecte '

carbon atomw th a

” roup cgps sting of
amno (wWwth two substit 1M sel ect ed
fromthe group consistingl of h Hnd Cl1- 8
al kyl), (halo)1-3 and 4 %
optionally substituted
a substituent selecte
(hal 0) 1-3 and hydr oxy 2o cgp? hﬁ?Ml, ey
heterocycl yl, 15, f | op igg y substituted
with one to four suk fents in ndently sel ected
fromthe group consistYng of Cl-8 al kyl and hal ogen;
fg). heteroaryl, fh). hydg ; L). hydroxy; 20 fj).
nitro; and fk). (hal o)1-3;m%“'aﬁé

wherein

R0 is selected from the group consisting of:

a).  sulfonyl substituted with a substituent selected from the group consisting
of C4.galkyl, aryi, aryl(C4.g)alkyl, aryl(C2.g)alkenyl, cycloalkyl, cycloalkenyl,
heterocycl, heteroaryl, heteroaryl(C1.g)alkyl and heteroaryl(Ca.s)alkenyl;

b).  carbonyl substituted with a substituent selected from the group consisting
of C1.g alkyl, aryl, aryl(C4.g)alkyl, aryl(Cz.g)alkenyl, cycloalkyl, cycloalkenyl
heterocycl heteroaryl, heteroaryl(C+.s)alkyl, heteroaryl(Ca.g)alkenyl, -OR44
and amino (with two substituents independently selected from the group
consisting of hydrogen, C.g alkyl, aryl, arylC4.g alkyl, arylcarbonyl, aryiC;.
s alkyl carbonyl and heteroaryl C1.g alkyl);

c). Caig alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)y.s, hydroxy, -C(O)R2 and
amino (with two substituents independently selected from the group
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wherein the aryl portion of the aryl Cl-8 al kyl,
aryl carbonyl, aryl Cl-8 al kyl carbonyl of fa). are

wopioonakl y substituted with one to four substPCT/ES1084/011490

i ndependently 25 selected fromthe group consisting
of Cl-4 alkyl (optionally substituted on a term nal
carbon atomw th a substituent selected fromthe group
consisting of am no (substituted with two

substituents i pdependently selected fromthe group
cons Sosigtag ohagen Gnaall @Fﬂﬁkyla}kyl (anlceyoyl AmiCy.
hydr o substituted on a
term ﬁg(%ll %%8@%' ag*tdc()ﬁ%vlelt%% Slfb @uuent 30 sel ected
fd)omrtlhe group consisting of (halo)1-3), amino
(éfg iltut d wwth two substituents independently
S Ct¥Ee2¥ om t he group consisting of hydrogen 99 WO
3@069&g§ﬂ 1 PCT/US2004/ 011490 and C1_4 al kyl),
hal ogen, hydroxy and nitro. 3. The conpound of claim 2
wﬂeﬂybbahE@YIsa@élected fromthe group consi sting of
g E¥h§bﬁqe sul fonyl, naphthal ene-2-yl -acetyl,
-’h % 1-(4- hydroxyphenyl)
1- (4- met hoxyphenyl ),
N-[ 5- (sul fonyl)-thi ophene-2-yl net hyl ] - benzam de,
M@mm%w@%@nqcaﬁlypyelﬁa&wk@wloammhp@mon@fa )., b)., and c)., the

Nap%/lgéfélk %'Bgﬁ)ﬂy@r’ @%@e&%[g ﬁg %%%ép%ﬂ)ﬁsgbstituted

andwith qwi&atbm%ubsﬁmdms ARiepRhabhty SaEEIR frorhGhe grébip
process for preparing a conposition conprising A

t heC@ - of claim1l and a pharmaceutically
achg;%Qbe carrier. 6. A nmethod for treating an
inflammatory or serine protease nediated disorder in

a seb). eatbanyl aelasiltuﬂeelrwm acsmhsstllL@nnleI@dfémﬂrtsmethé@o@@

the 15 subject 6 &wﬁlpeu [ caléy ef fective ampunt of

the c Om 9f G- aryl, aryl(Cig)alkyl, aryl(C,. g)alkenyl cycloalkyl,
cycloalkenyl, heterocycl heteroaryl, heteroaryl(C1.g)alkyl,
heteroaryl(Cz.s)alkenyl and amino (with two substituents independently
selected from the group consisting of hydrogen, C.g alkyl, arylC+.g alkyl
arylcarbonyl, arylC_s alkyl carbonyl and heteroaryl C1.5 alkyl);

ec). C1.s alkyl optinally substituted with a substituent selected from the

group consisting of amino (with two substituents independently
selected from the group consisting of hydrogen, Cy. alkyl, arylC1.g alkyl,
arylcarbonyl, arylC_s alkyl carbonyl and heteroaryl C.g alkyl), aryl,
cycloalkyl, cycloalkenyl, heterocycl, heteroaryl, (halo)s.s, and hydroxy;
ed). aryl; and ‘
ef). (halo)s.3

wherein the aryl portion of the a)., b)., ¢)., ec). and ed). substituents , the
heteroaryl portion of the a)., b)., ¢). and ec). substituents and the d). aryl
and e). heteroaryl substituents are optionally substituted with one to four

substituents independently selected from the group consisting of
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7.

The nethod of claim6 wherein the inflammtory or

serine protease nediated disorder is selected from

W0 b@4geaup consi sting of pul monary i nfl amat oPET/US2004/011490
condi tions, chronic obstructive pul nonary di seases,
asthma, 20 pul nonary enphysema, bronchitis, psoriasis,
allergic rhinitis, viral rhinitis, 100 WO 2004/094441
PCT/ US2004/ 011490 ischemia, arthritis,
gl onerul onephritis, postoperative adhesion formation,

e pe Chy sl optipnally, substitited egi atermingl cacheriatpm with a

and shfiest SpERfed fln e Rl SEhSEaT St b LRERAY
whergicbdiiteny, esiereyt, eatdrvzsl, f(Rako)vs hydmuy, -O{O)Rve and
compound of claim 1 £HBW CLAIM 1 HAS BEEN DELET [

fT L omm'{a@dwthquh%i;@m Hdepgngdspily S%'@Gt%ﬁf@f@/tggzaréép
2 L= R/ .
7o Lo ST AR o RCPY AR AR 8O cn

of

b),

fc).

fd).
fe).

ff).

fg).
fh).

fi).
f).

k).

t&ebooyirzeri héteroar)l Cl.adky®, 101
C..4 alkenyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and Cy.g alkyl), (halo)+.3 and hydroxy;
C1.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo).s and hydroxy;
cycloalkyt,
heterocyclyl,
aryl optionally substituted with one to four substituents independently
selected from the group consisting of C1.g alkyl and halogen;
heteroaryl,
hydroxy;
hydroxy;
nitro; and
(halo)1s;

wherein the aryl portion of the arylCy.g alkyl, arylcarbonyl, arylC+.g alkyl carbonyl

of fa). are optionally substituted with one to four substituents independently
selected from the group consisting of C+.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C1.g alkyl), (halo).3 and hydroxy), C1.4
alkoxy (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of (halo)q.3), amino (substituted with two

substituents independently selected from the group consisting of hydrogen
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and Cq.4 alkyl), halogen, hydroxy and nitro.

3. The compound of claim 2 wherein Rq is selected from the gfoup consisting
of

2-naphthalene-sulfonyl,
naphthalene-2-yl-acetyl,
2-naphthoyl,
1-(4-hydroxyphenyl),
1-(4-methoxyphenyl),
N-[5-(sulfonyl)-thiophene-2-ylmethyl]-benzamide,
6-chloro-5-sulfonyl-imidazo[2,1-b]thiazole,
Naphthyl—2-aminocarbohyl, and

1-(4-fluorophenyl).

4. A composition comprising the compound of claim 1 and a
pharmaceutically acceptable carrier.

10 5. A process for preparing a composition comprising mixing the compound
of claim 1 and a pharmaceutically acceptable carrier.

6. A method for treating an inflammatory or serine protease mediated
disorder in a subject in need thereof comprising administering to the

15 subject a therapeutically effective amount of the compound of claim 1.

7. The method of claim 6 wherein the inflammatory or serine protease
mediated disorder is selected from the group consisting of pulmonary
inflammatory conditions, chronic obstructive pulmonary diseases, asthma,

20 pulmonary emphysema, bronchitis, psoriasis, allergic rhinitis, viral rhinitis,
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ischemia, arthritis, glomerulonephritis,postoperative adhesion formation,
reperfusion injury, hypertension, hypercardia myocardial infraction,

arteriosclerosis, retinopathy, and vascular restenosis.
8. The method of claim 7 wherein the therapeutically effective amount of the
compound of claim 1 [HBW CLAIM 1 HAS BEEN DELETED) is from

about 0.001 mg/kg/day to about 300 mg/kg/day.

9. The method of claim 7 further comprising administering to the subject a
therapeutically effective amount of the composition of claim 5.

101



