WD 2004/ 094441 PCT/ US2004/ 011490 NOVEL PHOSPHONI C ACI D COVPOUNDS AS

| NHI Bl TORS OF SERI NE PROTEASES CROSS REFERENCE TO RELATED APPLI CATIONS 5
This application clains benefit of provisional application Serial Nunber

60/ 330, 343, filed 19 Cctober 2001 and US Serial No. 10/273,208 filed Cctober
17, 2002 wopioghosadie her eby incorporated by reference. PCG/USPEHPIIER THE

| NVENTI ON The present invention relates to certain novel conpounds, nethods
for preparing the conpounds, conpositions, internedi ates and derivatives
thereof and for treating inflammatory and serine protease nedi ated

di sorders. Modre 15 particularly, the phosphonic acid conmpounds of the

present inveRH ' t (el ting
ot 1 anmat o v GhT s o DS HONC ATIB CORPOTNDS ASTRHIBI TR CERERID o rre
| NVENTI ON 20 Serine proteases repPBOIBASEDroad cl ass of endopepti dases

that are involved in physiol ogical processes such as bl ood coagul ati on,
conpl enent activation, phagocytosis and turnover of damaged cell tissue.

For exanple, cat hegROSE REPERENCESTE REVAPEDAPPINCATONSET | né prot ease
found in the 25 azurophiTTC granul és of pol ynor phonuclear 1 eukocytes. Al ong

with otler serine proteases such as human neutrophil el astase and protease
3, cat G functi : r r ' A | AV es. Cat G
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chronic obstr | ve .30 pu] nonary di seases D) as well as other pul nonary
inflam"rator1§7' %g%d’i"r{"ﬁ&ﬁg‘? L@ieﬁ’lyl' r@?raﬁﬁgr@h’(eg?fﬁﬁé%ﬂe (HO) is a
chynotrypsin-like serine 1 WO 2004/094441 PCT/ US2004/ 011490

10 'EIELD OF THE INVENTION

The present invention relates to certain novel compounds, methods for
preparing the compounds, compositions, intermediates and derivatives thereof
and for treating inflammatory and serine protease mediated disorders. More

15  particularly, the phosphonic acid compounds of the present invention are serine
protease inhibitors useful for treating inflammatory and serine protease
mediated disorders. -

BACKGROUND OF THE INVENTION

20
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
25  azurophilic granules of polymorphonuclear leukocytes. Along with other serine
proteéseé 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
30 pulmonary diseases (COPD) as well as other pulmonary inflammatory
conditions. Similarly, human chymase (HC) is a chymotrypsin-like serine
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prot ease synthesized in nmast cells. HC has a variety of functions, including
degradation of extracellular matrix proteins, cleavage of angiotensin Ito
angiotensin Il and activation of matrix proteases and cytoki nes. |nadequate
control by their natural inhibitors can cause these enzynes to degrade

heal t hy 5 wonsuiwuent s of the extracellular matrix, andPGIASREIPIESNt ri but e
to inflanmatory disorders such as asthma, enphysenma, bronchitis, psoriasis,
allergic rhinitis, wviral rhinitis, ischema, arthritis and reperfusion
injury. Thus, small nolecule inhibitors of cat Gand HC are likely to
represent useful therapeutic agents. 10 US Patent 5,508,273 to Beers et al.
and Bioorgan |be
phosphoni ¢ aci dé%cgﬁ%ot gngjs"lerfﬁgfﬂDellé??éaa?ﬁg&%%oﬁmﬁgﬁ%g&? seas S.
particul ar, degragation efepdirpcelhdaphatrixpraising, chavagaof argioteasin Ildoen descr| bed
as osteoclastic cid.ph hat ase inhibitors of t , p HOB ~
15 Accor di ng?'ﬁ'g'oﬁ%pS'PsIPaﬁggﬁf‘@?@nﬁ Maigx proleases qqﬁ&é’ﬁ?‘f'%‘ﬁst@‘aﬂﬁg%tﬂe
phosphoni ¢ aghrflrdt BYBREINGERtUFN RihiFifcRs 8K bﬁ&é)ﬂh@%é %ﬁﬂ};ﬁn@@ | Hé@l’fa%e (Hearth
particular, inhibitors of cathepsin G a e) useful for treating

i nf | ammatfor yeenstituents ofifhe ma@awarmmw tmegehydz:crrgnbute te inflamsoaiery obj ect
of the '”Ven@kgﬁg}&s@&m QA/th%%h%g@;WI&%ﬂg, BI he @p | a@glnglﬁeg&g?ﬁinﬁnsor

phosphinic a onpounds I vatives
thereof. It vigalahifltisfiselernial edhrittyf andeperfozientinjary. t Thud, exialiensietdieds f or

2004/ 094441 POIRGEDSHE G1AHEHC STRRTo EFOreRE 1 RORIIRROPNES49 T8N | on | s
directed to conpounds of Formul a ( [): O
10 US Patent 5,508,273 fo Beers, et al, and Bioorganic & Med. Chem. Lett,,
1995, 5, (16), 1801-1806 describe phosphonic acid compounds useful in
treating bone wasting diseases. In particular, 1-napthylmethylphosphonic acid
derivatives have been described as osteoclastic acid phosphatase inhibitors of
the formula:

15
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

20 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.



RRR1 XY -RBRG,,, Z PR5-0,--'" OR4A Fornula (1) wherein 5 R is

sel ected fromthe group consisting of a heterocyclyl ring (wherein the
poi nt of attachment for the heterocyclyl ring at RL is a nitrogen ring atom
and -N(R7RB); wherein the heterocyclyl ring is optionally substituted with
one to twwozedambisiuents i ndependently sel ected from t RETEBUE/OEWHL| st i ng
of: a). Cl_e alkyl optionally substituted on a termnal carbon atomwth a
substituent 10 selected fromthe group consisting of aryl, heteroaryl,
(hal @) 1a and hydroxy; b). C1.8 al koxy optionally substituted on a terninal
carbon atomwith a substituent selected fromthe group consisting of

car boxyl.,, (halo)1l.3 and hyd : ¢ I' eteroaryl; e). cyano;
f). halogen g). hydroxy; %ﬁx Og E *K) eterocyclyl optionally
substituted with one to two substltuents |ndependently selected fromthe

group consi sting of oxo and ary and, optionally fused with the carbon of
attachment to forthi&inysntien er@c&dﬁ@@qm@unds of Formula (I):

<" Rp

Formuia (I)
wherein
5 Ry is selected from the group consisting of a heterocyclyl ring (wherein the
peint of attachment for the heterocyclyl ring at R, is a nitrogen ring atom)
and -N(R;Rs); wherein the heterocyclyl ring is optionally substituted with one
to two substituents independently selected from the group consisting of:
- a). Cy.¢ alkyl optionally substituted on a terminal carbon atom with a substituent

10 selected from the group consisting of aryl, heteroaryl, (halc),3 and hydroxy;

b). C4.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)s.3 and
hydroxy;

c). aryl;

15 d). heteroaryl;

e}. cyano;

f). halogen;

g). hydroxy;

h). nitro; and,

20 ). 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
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WO 2004/ 094441 PCT/ US2004/ 011490 nviety; and, wherein the aryl portion of
the a). and i). substituent , the heteroaryl portion of the a). substituent
and the c). aryl and d). heteroaryl substituents are optionally substituted
with one to four substituents independently 5 selected fromthe group

consi sti ng V9 2WF0W44 kyl , C2. al kenyl, Cl.4 al koxy, cy®@CEAISRIPH/011490

het erocyclyl, aryl, aryl (C")al kyl, aryl oxy, heteroaryl,

het eroaryl (G . 4) al kyl, hal ogen, hydroxy, nitro, (halo)1.3(Cl.)al kyl and

(hal 0)1. 3(Cl1-a)al koxy; 10 R7 is selected fromthe group consisting of
hydrogen, Cl1.8 alkyl and C2.8 alkenyl; R8 is selected fromthe group

consi sting of: majety;Cl. 8 al kyl optionally substituted on a termnal carbon

atomwith a 15 substityent selected fromthe grou onsi sting of.cycl oal kyl,
het er ocycl yl andapwpereim tie-ayhpgtion shihea) and h- Wﬁt'&%gt’ thebeieroaryldependent | y

selected from hal 0)1_3
and hydr oxy; a%%ogﬁgr’%a@ﬁy??&ac%magégﬁ%g* %gﬁ;%lnﬂrtg ﬁémm%heterocycl yl
(wherei n t he poanetopsionaliy sulbstibuted aithRBieits fwr&xbbtnhentsngdapmdenﬂymherel n the
ab) . cycl aI kyl cl,oal kenyl and |n the ad).
heter-ocyc #E'%ﬁ?t%g frﬁnk NedroUB FaNFIFENG %é%%fiﬁk@ Q ﬁ‘l“%gﬁ' @?ﬂ"s and the
cygl ;?Jalt kylt het dbtar@mﬁteﬂfcyuyaaﬁw hmm%éw aﬂmdanété?éa hf taa) o s
substituent are ‘optiona our substituents
i ndependent | y s‘é@tgtqaéﬂ((?»r WV!hBa@g@mmy@m» attmm@hai@h ala)e)alieyl egdal ky |
optionally subs a“{}}ﬁé _g% erm nal carbon atomw th a substituent

ons

sel ected fromt 5ting of amino (wth two substituents
i ndependent |y sel ected from t he group consi sting of hydrogen and Cl_a

5 SR S L g T

consi sting of cgkg@qyl (halo) 1.3 and

Rs is selected from the group consisting of:
aa). C.s alkyl optionally substituted on a terminal carbon atom with a
15 substituent selected from the group consisting of cycloalkyl, heterocyciyl,
aryl, heteroaryl, amino (with two substituents independently selected from
the group consisting of hydrogen and C+.g alkyl), (halo):3 and hydroxy;
ab). cycloalkyl;
ac). cycloalkenyl; and,
20 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 heteroary! portions of the aa).
substituent are optionally substituted with one to four substituents
25 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 Cy.g alkyl), (halo).3 and hydroxy;
30 bb). Cig alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo).; and
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4 WD 2004/ 094441 PCT/ US2004/ 011490 hydroxy; bc). carbonyl substituted with
a substituent selected fromthe group consisting of Cl. alkyl, aryl,

aryl (Cl_e)al kyl, aryi (C2_8)al kenyl, heteroaryl, heteroaryl (Cl.8)alkyl and
het er oar yl ( C2- 8) al kenyl ; 5 bd). aryl be). heteroaryl; bf am no

subst i t ut ewovibadnosam substituents independent |y sel ect RCTHPBRIHAMO gr oup
consi sting of hydrogen and Cl.8 al kyl; bg). cyano; 10 bh). halogen; bi).
hydroxy; bj). nitro; bk). heterocycl yI optionally substituted with one to
two oxo substituents; and, bl). sulfonyl substituted with a substituent

sel ected fromthe group consisting 15 of Cl_e alkyl, aryl, aryl (Cl.8)al kyl,
aryl (C2. 8) al keny Meroaryl het eroaryl (CL. 8) al kyl and

het er oaryl ( C2. 8)a ken | ; wherein t he bd). aryl, be). heteroaryl and bk).

het er ocycl yl bshb%rhqwhswﬂlhﬁed méth aasubistitugat a@le@tuedeirqm tmmgmuprwneﬁtimg\e bc) .

ndependont |y soPhradh o AY G saiShatiisradfehd dteloatl Sl ™

(optional |y substheterb@g/C?.qJalkyeand h@fef@a&yll()@ﬂg akenylni th a substituent
selected fromthe group consisting of amno (substituted with two

subst it ueft s bfhdaph ndently selected fromthe group consisting of hydrogen
and C1.8 al k i % .3 and hydroxy), Cl4 al koxy (optionally substituted
on a term nal on a bmvmth a substituent selected fromthe 25 group
consi sting obf)( had‘rm)ciLstB)s,htLaed mith(tealsbstituertd inddpentdenths sddectet dem the

2l ko) hal oen. SRpB GRS EENORRdHRgEaRE Crp Blvie "t hat the optional
substi t uent @bs.agm,t o the ad). heterocyclyl
10  bh). halogen,
bi). hydroxy;
bj). nitro;
bk). heterocyclyl opticnally substituted with one to two oxo substituents; and,
bl). sulfonyl substituted with a substituent selected from the group consisting
15 of Cy.5 alkyl, aryl, aryl(C+.g)alkyl, aryi(Cz.s)alkenyl, heteroaryl,
heteroaryl(C.g)alkyl and heteroaryl(Ca.s)alkenyl;
wherein the bd). aryl, be). heterdaryl 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
20  consisting of 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 Ci.g alkyl), (halo)i.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 Cq.4
alky!), 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_¢ aikyl), bh). halogen, bi). hydroxy and bj).
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nitrogen ring atomis not selected fromthe group consisting of bf). am no
30 (substituted with two substituents independently selected fromthe group
consi sting of hydrogen and Cl1.8 al kyl), bh). halogen, bi). hydroxy and bj).
5 WD 20041094441 PCT/ US2004/ 011490 nitro; R4 is selected fromthe group
consi sting WP 20WA084441 kyl (optionally substituted on a trROTWIS2804/0¢mPDON at om
with a substituent selected fromthe group consisting 5 of aryl and
heteroaryl), aryl and heteroaryi; wherein aryl and heteroaryi and the aryl
and heteroaryl portions of the substituted al kyl are optionally substituted
with one to four substituents independently selected fromthe group

consi sting of 9&04 al kyl, am no (substituted with two substituents

i ndependent |y J8[%cted fromthe group consi sting of hydrogen and Cl4 10

al kyl'), cyano, hal ogen, hydroxy and (halo)1.3(Cy_3)aikyl; R2 and R3 are

conel st i ng. ofs BRISGAOTEI® OTaUE B9 SIRTAL! Sy AIkG (PRI UbMER A& on a
terminal car bowemﬁiﬁénd%ﬂamﬁmwhﬁfai&msﬁmeﬁpéééétedfﬁommé%u%eﬁgs si sting

of am norésubst ftuted w substituents independent sel ected fromthe
group corfsi st i wfanf andhetesgarylaaty! and heterearyl) wherein @yl agdanedenoggf erg; . cc) .

Subst | tuent  soreARhas BHRTRAVEPERe  oftok S PhfRind flodls BooRAN 1 5 ony
cd). C24 al kenglbstiteted with one fadosl ubdtiaskid mebénd@rhtgﬁédlémwfr&m thgependent | y
selected fromthe group, consisting o ydroq%gjn and Cl1-

f. h al kyl; cf).
hal ogen; and, 9POREANSIHING A K:4 %‘Sﬁ:iﬂfﬁiﬂpl(wb tﬁﬂ(‘!‘/im&g@ﬁﬂ%ﬁn%r% at | east
one rin fused-dﬁgelﬂ IEE thel | e yple rin
system gwher ei r'nﬁt e %Wﬁg&;?rﬁl&g@s§h§t%§nﬁ}?g¥n9§% ﬁﬁ&%r@géﬂ*éﬁd Cha )
10 alkyl), cyano, hatogen, hydroxy and (halo).a(Ci-g)alkyl;

R. and R; are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen,;

15  cb). 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 C4.4 alkyl), (halo)i3 and hydroxy;

cc). Ci4 alkoxy optionally substituted on a terminal carbon atom with a
20 substituent selected from the group consisting of (halo)+.3 and hydroxy;
cd). Co. alkenyl,
ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C44 alkyl;
cf). halogen; and,
25 ¢g). hydroxy,
optionally, Rz and R; together form at least one ring fused to the benzene ring;
thereby providing a muitiple ring system; wherein the multiplé ring system is
selected from the group consisting of Co-C14 benzo fused cycloalkyl, Cg-C14
benzo fused cycloalkenyl, C4-C14 benzo fused aryl, benzo fused

30 heterocyclyl and benzo fused heteroaryl; and, whersin the muitiple ring

system can optionally be substituted with one to four substituents
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selected fromthe group consisting of C9-Cl4 benzo fused cycl oal kyl, C9-Cl4
benzo fused cycl oal kenyl, 09-Cl4 benzo fused aryl, benzo fused 30

het er ocycl yl and benzo fused heteroaryl; and, wherein the nmultiple ring
system can optionally be substituted with one to four substituents 6 WO
2004/ 09444 W(PDd4/4982004/ 011490 i ndependently sel ect ed fPERUSHE4/GAP
consisting of da). Cl4 alkyl optionally substituted on a term nal carbon
atomwith a substituent selected fromthe group consisting of am no
(substituted with two substituents independently selected fromthe group
consisting of 5 hydrogen and Cl.4 alkyl), (halo)1l.3 and hydroxy; db). Cl-4

al koxy opti onal lhﬁeﬁé’r%‘i'l'ﬂg%%@te@‘fr&nttﬁé ?L&ﬁ%o‘j"i‘g@mﬁ&?t omw th a substituent

sel ected fromthe group tonsrs hydroxy; de). am no
substituted wia). hCh.xvqummtunaMaubstltmtédmrajmnlml saflbeotadmfwitinat he group

t f hydr,o 10 dd . and,
00y mitr: re ) SUGER el Belepiestiran e it ComEES obg o w&%@gmﬁﬁymf‘g
al kyl (optional | gyo ddbstitliitd indeBEnGehts seRicieROMARE RPGLRESHBIM

substituent selected fromthe group Consisting of am no (substltut ed with
two subst Bt uentshY‘ﬂTQQ%ﬁﬂétQm;ﬂ"%)elﬂﬁi@)&daﬂﬂ(ﬁl&'ﬂt% group consisting of

hydr ogen and |onaIIy

substituted w }f{o)(y]péﬁﬁ#ésf%%sgﬁls dtmgﬁﬁﬁﬁ%ae'%%g%ﬁy se eF(}t ed fromthe

group consi s: i ngsu?stﬁlerﬂCl BSaIelctddf&md th@crllggrt)on&sﬂﬁg Bﬁ(hgﬁo)liglaadtl‘@drdmypm t he
roup consistjng o a

Tyl (CL.8) a sty amias gitiifuted pith &b sUEFRUAGE EPeamsTICSO B RIGERy e ar y1 (2

3) al kenyl oxy, nd Y are independently
sel ected fromthébutpaédgb%gﬁ ?gﬁ %ggﬁéﬁdg%%g%% Cl1-8 alkyl (optionally

subst i tutl®éd dld)a ha hal carbon atomwith a substituent
de). hydroxy; and,
df). nitro;

Rs is selected from the group consisting of hydrogen and C.3 alkyl (optionally
15 substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (subsfituted with two substituents independently
selected from the group consisting of hydrogen and C1.4 alkyl), (halo)y.; and
hydroxy) and aryl {optionally substituted with one to four substituents
independently selected from the group consisting of C+.¢ alkyl and halogen);
20 ‘

R is selected from the group consisting of Cq.g alkyl, aryl(C1.g)alkyl, Cy.s alkoxy,
aryl(C.g)atkoxy, Cog alkenyl, Co.g alkenyloxy, aryl(Cz.g)alkenyl,
aryl(Ca.g)alkenyloxy, aryl, aryloxy and hydroxy;

25 XandY are independently selected from the group consisting of hydrogen, Ci.g
alky! (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of cycloalkyl, heterocyclyl, aryl,
heteroary!, amino (substituted with two substituents independently selected
from the group consisting of hydrogen and C4. alkyl), (halo}s and

30 hydroxy), C1.s alkoxy (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo).; and
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selected fromthe group consisting of cycloal kyl, heterocyclyl, aryl,
heteroaryl, am no (substituted with two substituents independently sel ected
fromthe group consisting of hydrogen and Cl.8 alkyl), (halo)l.3 and 30
hydroxy), Cl.8 al koxy (optionally substituted on a term nal carbon atomw th
a substituenfO3WHB¥Hd fromthe group consisting of aryl pctiuatwytridoand 7 WO
2004/ 094441 PCT/ US20041011490 hydroxy), C2.8 al kenyl oxy, cycl oal kyl,

het erocycl yl, aryl, aryloxy, heteroaryl and hydroxy; optionally, X and Y
are fused together with the carbon of attachnment to forma spiro cycl oal kyl
or heterocyclyl noiety; and, optionally, Y Is not present; wherein X is one

substi t uent attﬁfd}ggyzbmﬁgafj@m?iogybﬁ@%aﬁ( @t‘leeé}g)@&q:mrgg]nw 2, HoreaRF! St ng

of 0, S, imno dr oxyi m no" 1's selected from
the group consi eltltil hgdr@f(y,apnimdlly,Hydnd)gfeaﬁe&ﬁmd@gethér Wjth:thé catbonicf a bond

then v is not pRaaREelRraifTe sl CuciieliBaRfbdorBiniae] Bho PigreByon

sel ected fromtiegg QOQDI‘BSQWWh%FélﬂQ( igfonB\stibswasnt éffacﬁedW@@oulfB—bSnd
al kenyl oxy, aryloxy, .aryl ( 4) al koxy and_hydr oxy, and isoners, racenates,

enant i omeds, di saleeleddiam g‘%@ﬁﬂ’“ﬁeﬂoﬂ‘é’s ingpl@r S, Iming, é@oelﬁ“ﬁé‘ﬁl“@o ahdt he present

i nvention i ncI uﬂfd ﬁ.@&gs‘ﬁ g or preparing a conpound of Formula (1)
conpri sing coupling er suitable conditions a first conpound of Fornul a

(A: /R7T HNRS8 Formula (A) 20 wi th a second conpound sel ected fromthe
group consi Sti IS se?ectgg %nr)rHll %e gr: ug ggnsé:tlcr)wgm#laabén%), ﬁygrogen and Cq.g alkyl; if Z
is a bond {(wherein Z forms a double bond with the carbon of attachment for
10 X), then Y is not present and X is one substituent attached by a single-bond
selected from the group consisting of hydrogen, C4.s alkoxy, Cz.5 alkenyloxy,
aryloxy, aryl(C1.4)alikoxy and hydroxy,

and isomers, racemates, enantiomers, diastereomers and saits thereof.
15
Embodiments of the present invention include a process for pfeparing a
compound of Formula (I) comprising coupling under suitable conditions a first
compound of Formula (A):
e
Rg

Formula (A)

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



WD 2004/ 094441 PCT/ US2004/ 011490 /"---R2 COZFi ,"--~R2 O R3 X R3 X%W% fi o
R4 P\ Ra R50 R6 R0 R6 Formula (B) Forrmula (C) to produce a third conpound
selected fromthe group consisting of Formula (D) and Fornula (E): % R2 1 a
2RB RB\ N\ "RB\ N RT RT 0 OO0 O \\ x\\ X R50~z R50" R R4 R5 R4
Fornul a (D) BRHHOMHE) wherein 5 R7 is selected from t IRETGISUAOCENEI St i ng
of hydrogen, Cl1.8 alkyl and C2_.3 alkenyl; R5 is selected fromthe group
consisting of: aa). Cl.3 alkyl optionally substituted on a term nal carbon
atomw th a 10 substituent selected fromthe group consisting of cycloal kyl,
heterocyclyl, aryl, heteroaryl, amno (substituted with two substituents

i ndependently sel ect.ed fromthe group consisting,.of_hydrogen and C1.8

al kyl), (halo),-3 sand ﬁydroxy(;oa,m. cycl oal kyl ;7715 52). cydDoal kenyl ; and,

ad). heterocyclyl (l,‘whereiﬁ pBl nt of attachngnt at carbon ring
t ;9 “po M N,
at om Re—e X Ry—< 0
0 y4
N
>P\ Rs AN R4
R
50 RS RsO Rg
Formula (B) Formula (C)

fo produce a third compound selected from the group consisting of Formula (D)
and Formula (E):

Pl

R "8 [ R Te
'R f‘ N R« /;\ N
\4 N\ \R7 \ A\ \RT
o = (] O == (o)
| \}: X \ /X
RsO— \ yi RgO— \ _
Rs R Re R4
Formula (D) Formula (E)

- wherein

5 Ry is selected from the group consisting of hydrogen, C1.5 alkyl and Cz3
alkenvt;

Rs is selected from the group consisting of:
aa). Ci.g alkyl optionally substituted on a terminal carbon atom with a
10 substituent selected from the group consisting of cycloalkyl, heterocyclyl,
aryl, heteroaryl, émino (substituted with two substituents independently
selected from the group consisting of hydrogen and Ci.g alkyl), (halo)s.s
and hydroxy;
ab). cycloalkyl;
15 ac). cycloalkenyl; and,
ad). heterocyclyl (wherein the point of attachment at Rg is a carbon ring atom);
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WO 2004/ 094441 PCT/ US2004/ 011490 wherein the ab). cycloal kyl, ac).
cycl oal kenyl and ad). heterocyclyl (wherein the ad). heterocyclyl contains
at | east one nitrogen ring aton) substituents and the cycl oal kyl,
heterocyclyl, aryl and heteroaryl portions of the aa). substituent are
optional | y wotzeasooutsed with one to four substituents 5 iREEPEABNIPY

sel ected fromthe group consisting of: ba). Cl1.8 al kyl optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group consisting of amno (wWwth two substituents independently selected
fromthe group consisting of hydrogen and Cl1.8 alkyl), (halo)1.3 and

hydroxy; 10 bhjerefrlth® ab)keptioMaA élif)aéﬂclbaﬂdéhﬁaﬁdlwﬂ heterécych/l fWhéeirtigbon
atomw th a substituent selected fromthe group consistin &of car boxyl ,

(hal 0)1.3 and BgHheksrocyyt coamarnﬁ)weasmgtmwﬂemnm atem) silbstiuentseand
| ected f t Cl. 8) al kyl ,
oyt (o) al kende SRR, ol afd heidkdYLporbls of fipdd) =" &) &l kY

het er oar yl ( C2$8abstitngt; arekn@)nonailyxdubstﬁt&)ed RigH en@ajﬁdur sbbétituanténo substi tuted
with two bstituents i n ndegtf %el ect ed from group consi sting of
hydr ogen ahd cﬂ@%ﬁ’ﬁﬂ?@“ feflfh §droy congist bi). hydroxy; bj).

nitro, bk). heje @%yéh?{ |0r098ﬁél®'h%|b%h{tu§ésbb<§d éttéﬁrﬁl‘i'al"éa%brpﬁt%rﬁ QithWP 0x0

substituents; and fonyl substituted wth a substituent sel ected
fromthe group c@nbstgtuentgselmted:ir 0B thielgroup eengistingrafianamno gyviih kyo |

et er oar y1 (Co. 5 aUREyRadonandehESAREEhPUR o R8figsting of rucipoen)
het erocycl yl subsgtnidtmipglalsylga,r(ﬂalbm amrhydrenygd heteroaryl portions of the bc).
substit ue1nOt atrjg < -,tal gll?c%lyl gptiona 3} élgbststuted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)s.; and
hydroxy; |
be). carbonyl substituted with a substituent selected from the group consisting
of Cy.g alkyl, aryl, aryl{C1.g)alkyl, aryl(Cz.g)alkenyl, heteroaryl,
15 heteroaryl(C.g)alkyl and heteroaryl(C..5)alkenyl;
bd). aryi;
be). heteroaryl, _
bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C4.g alky!;
20 bg). cyano;

bh). halogen;
bi). hydroxy,
bi). nitro;

bk). heterocyclyl optionally substituted with one to two oxo substituents; and,
25 bl). sulfonyl substituted with a substituent selected from the group consisting
of Ci.g alkyl, aryl, aryl(C4_g)alkyl, aryl{C,.s)atkenyl, heteroaryl,
heteroaryl(C1.g)alkyl and heteroaryl(Ca.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
30 with one to four substituents independently selected from the group
consisting of C14 alkyl (optionally substituted on a terminal carbon atom with

10



30 with one to four substituents independently selected fromthe group
consisting of Cl.4 alkyl (optionally substituted on a term nal carbon atom
with 10 WD 20041094441 PCT/ US2004/ 011490 a substituent selected fromthe
group consisting of amno (substituted with two substituents independently
sel ect ed frem2o@@dgroup consi sting of hydrogen and Cl. BCGVES0#/01¥4PR] 0) 13
and hydroxy), Cl14 al koxy (optionally substituted on a term nal carbon atom
with a substituent selected fromthe 5 group consisting of (halo)l1l 3), am no
(substituted with two substituents independently selected fromthe group
consi sting of hydrogen and Cl14 al kyl), hal ogen, hydroxy and nitro; and,
provi ded that t i | t i t . clyl
nitrogen ring a?gwpﬁgh%gféﬁéﬁgéPEHP?@%ﬂg?%géﬁfog%ﬂggﬂﬁpég%ﬁgﬂ§¥§%$@¥ am no
10 (substi t ut edtwd substiteents rxlependently Sem%%dmﬁmgre@p consislirigafm t he group

consi sting of hydro Cl L kyl), bh). n, bi)., hydr and bj).
nitro, R4 is se%ggrtoggﬂﬁ%@g?%@%ﬂﬁéﬁ%o%ﬁﬁgpgmdﬁﬁiyg‘f%@l"fﬂgo%x q&?ﬁo?@@%’i onal |y

substituted on gubstiutedrdn & edrifd RaroAtAEMWitHa substheéntisetititeRbecthed from
the group consisting of ar and_ het eroaryl) and heteroaryl; wherein

[ aryl ’ Laryl [
aryl and Het er o8fSHP eangistingof 4hglo)ahamies &ﬁ%me%wrth hoa substityeiS subst i t ut ed
al kyl are opti ok | ' : ?CN‘B? '
i ndependent |y sgﬁ eelg%é ggé@ménél%ﬁ%&ﬁSWOﬁg 980 sFés)?sfflén)[g{ go Eéédg‘lﬁﬂe?“ém no
(substituted w alkyh)nbalegsthiydomntandtitrondependent |y sel ected fromthe group

(naro) 1. 5(c. A megvased e e ettt it Aac e BR2 acd e tul’

i ndependent |y sejt @iﬁd@tﬁﬁiﬁ%otgéléé@d(?@%ﬂﬁ? Up@bn&istifgdf bify4ihiagen; cb).
Cl. 4 al kyl optional Y substituted on a term nal carbon atomw th a

substituell sel éthsiilited withtiwo gubsifueds ddapengenty seleeied frombthei araurd wit h
two substituent %ohé‘igf?r?geaﬂ‘?;{&r!ﬁeé&w&ﬁ%QlkW)P:Sﬂ)F RE10GER UR). F9BG dndth; P!

nitro;

R is selected from the group consisting of C14 alkyl (optionally substituted on a
15 terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryt and
the aryl and heteroaryl portions of the substituted alky! are optionally
substituted with one to four substituents independently selected from the
group consisting of C,.4 alkyl, amino (substituted with two substituents
20 independently selected from the group consisting of hydrogen and C14
alkyl), cyano, halogen, hydroxy and (halo)..a(C1.s)alkyl;

Rz and Rj are attached to a benzene ring and independently selected from the
group consisting of
25 ca). hydrogen;
cb). Ci4 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.4 alkyl), (halo)s3 and hydroxy;
30 cc). Cq4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo).3 and hydroxy;

11



hydrogen and Cl14 al kyl), (halo)l1 3 and hydroxy; 30 cc). Cl4 al koxy
optionally substituted on a termnal carbon atomwth a substituent
selected fromthe group consisting of (halo)l 3 and hydroxy; 11 WO

2004/ 094441 PCT/ US2004/ 011490 <cd). C2.4 al kenyl; ce). am no substituted

Wi th two suWeRdM@eHss i ndependently selected fromthe QCAUIFENAEHS | ng of
hydr ogen and Cl1-4 al kyl; cf). halogen; and, 5 cg). hydroxy; optionally, R2
and R3 together format |east one ring fused to the benzene ring; thereby
providing a multiple ring system wherein the multiple ring systemis
selected fromthe group consisting of C9-Cl4 benzo fused cycl oal kyl, C9-Cl4
benzo fused cypg! @al, {; C9-Cl4 benzo fused aryl, benzo fused 10

het er ocycl yl and benzo used het eroaryl ; and, wherein t he multiple ring

system can opt@)or@aNing sybstifuiesk with waiswhstivestraingdgpendantly selaated Bemdhe
i ndependent | y Se'gftﬁ}petgal{srs‘?fﬁbtd?%%ﬂfo%éﬂ £ANS 4sé|kng of: da). Cl.4 alkyl

optionally substi on a carbor atomwith a substituent

sel ected fronof). hehalpgempandnsi sting of amino (substituted with 15 two
substitue ts |nd ﬁndently selected fromthe group consisting of hydrogen
and Cl-4 Ei{;' %) 1. 3 and hydroxy; db). Cl4 al koxy optionally

substi tut ed %bt%nbw 'Rzrl#id Réifd@j@ﬂ'néitf@'ﬁi Y Ib&t%n%%bé%lh@@ér%h@chnfgr om t he
group consistin cgyn 3 ‘and hydroxy; dc). amno substituted W|thtvvo
Ef@tVl &

substituents in anagtiRlg Ting sistems whegeigithe uliple risgisiygtent is
nyrosen, and, ettt ) i 09 050 N RNl boll gl 0 2
(optionally subshzd futsed cgoloalkeaylnCedl 4 bemdvoisad anyl Wértzosfusedbst i t uent
sel ect ed 1f0r omt ngterocyciyl 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
15 two substituents independently selected from the group consisting of
hydrogen and Cq4 alkyl), (halo).; and hydroxy; |
db). Cy4 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
20 group consisting of hydrogen and C14 alkyl;
dd). halogen;
de). hydroxy; and,
df). nitro;

25 Rsis selected from the group consisting of hydrogen and C4.¢ alkyl (optionally
substituted cn a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents'independenﬂy
selected from the group consisting of hydrogen and Cq.4 alkyl), (halo)y.; and
hydroxy) and aryl (optionally substituted with one to four substituents

30 independently selected from the group consisting of C.g alkyl and halogén);

12



group consisting of am no (substituted with two substituents independently
sel ected fromthe group consisting of hydrogen and Cl.4 alkyl), (halo)l.3
and hydroxy) and aryl (optionally substituted with one to four substituents
30 independently selected fromthe group consisting of Cl.8 al kyl and

hal ogen); W@ @02Q01/ 094441 PCT/' US2004/ 011490 R6 i s sdCdAiseep40tidi t he
group consisting of G .8 alkyl, aryl(Cl.8)alkyl, Cl1 8 al koxy,

aryl (G .e)al koxy, C2_9 al kenyl, C2_e al kenyl oxy, aryl (C2.8)al kenyl,

aryl (C2. 8) al kenyl oxy, aryl, aryloxy and hydroxy; 5 X is selected fromthe
group-consisting of 0, S, imno, (Cl.4)alkylimno and hydroxyimno; and, Z
is selected f delstad bfd Edhki f IR Gikyh > sTo ¥ kyl; if
Z is a bond p(qglﬁ’]erei n Zﬁ?@rtﬁg@?ﬁ{){ﬁ%éﬁﬁgg?d%@ﬁ )iﬂ%ﬁgylggfgggﬁ?gfﬁ étaﬁ(gg ment
for 10 X), thesn¥iGs-sithaxyt Gas Blkenyh Res gikenosnayiéeisiglkenylnydr ogen, C1.9
al koxy, C2.8 al I I , I oxy and hydroxy, and

i soners, racem?@@@%‘yneﬂy%&rg&xcﬂr@é%éé’g%n@@kgnd salts thereof. 15

Enbodi ments of the present invention include a conpound of Fornmula (C: ~R2
Oo R3- 1' 1. R4 R50" \R6 Formula (Q),, wherein R2 d R3 are attached to a
benzene ri%hg %Ifd%’ﬁ%ﬁé’ﬁ’&émelQfo%lcﬁé‘%%‘iﬂ‘g‘ﬁ?f&hwJ@H@'“@ﬁ@uﬂ)%ﬁ%f&q? of 20
ca). hydLogen; ﬁp@lmxﬁﬁwiﬂn;aédﬁll optionally substituted on a term nal carbon
atomwith a

Z is selected from the group consisting of a bond, hydrogen and C4.5 alkyl; if Z
is a bond (wherein Z forms a double bond with the carbon of attachment for
10 X), then X is selected from the group consisting of hydrogen, C.5 alkoxy,
C..s alkenyloxy, aryloxy, aryl{C1.4)alkoxy and hydroxy,

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

15 Embodiments of the present invention include a compound of Formula

{C):

Formula (C)

wherein
Rz and R3 are attached to a benzene ring and independently selected from the
group consisting of
20 ca). hydrogen;

ch). C44 alky! 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 Cq.4 alkyl), (halo)1.s and hydroxy;

13



substituent selected fromthe group consisting of am no (substituted with
two substituents independently selected fromthe group consisting of
hydrogen and Cl14 al kyl), (halo)l.3 and hydroxy; 13 WD 2004/094441

PCT/ US20041011490 cc). Cl1.4 al koxy optionally substituted on a term nal
carbon at orWeietagdsubst i t uent sel ected from the group FEASISIPRAYYY

(hal 0) 1.3 and hydroxy; cd). C2.4 alkenyl; ce). amno substituted wth two
substituents independently sel ected fromthe 5 group consi sting of hydrogen
and Cl.4 al kyl; cf). halogen; and, cg). hydroxy; optionally, R2 and R3
together format |east one ring fused to the benzene ring; thereby

providing a E&?t m.z;%llfdx?%pﬁﬁﬁélﬁi?suﬂé/ﬂﬁ&&i &n hhemfiHAl dapbén gtdm wirg emis 10

selected fro group consi st’ing of C9-Cl4 benzo fused cycl oal kyl, Cg-Cl4
benzo fused cycl éub&téugmt se@:tmftomdh@@mumwswtmg of fadieh. 3fa!it§lé'tydh@tYér ocycl yl

and benzo fuse | ; and, wherein the nultiple ring system can
optionally be” Ug’gt"‘%t"?ﬁq{gg with one to four substituents independently

sel ect ed fr ongd)heanginowabsiitotdswitinaveosublitudnls m@é% dndidritlylseftedfroil tiie
substituted on a term nal carbon atomw th a stltuent selected fromthe

group con$i sting QmU%WWtPSmW¢m§8@WQ1H alg¥lo substituents i ndependent!y
sel ected fror%%h%a%f gnS| sting of hydrogen and Cl4 alkyl), (halo)1l.3
and hydr oxy; ) A aI oXy optionally substituted on a term nal carbon
atomwi th a 2@)sysitoxyient sel ect ed fromthe group consisting of (halo)1-3

o YOS orheng AL b e St et b 8 RGREREE Y
hal ogen; de). mleBxipioviinty a ndfitislé ring3yétefi; wherein the multiple ring system is
10 selected from the group consisting of Cg-C14 benzo fused cycloalky!, Co-C14
benzo fused cycloalkenyl, Cg-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
independently selected from the group consisting of
15  da). Cy.4 alky! 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.4 alkyl), (halo)ss and hydroxy;
db). Ci4 alkoxy optionally substituted on a terminal carbon atom with a
20 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 Cq4 alkyl;
dd). halogen;
de). hydroxy; and,
25 df). nitro;

R4 is 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 aryl and heteroaryl), ary! and heteroaryl; wherein aryl and heteroaryl and

30 the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the

14



R4 is selected fromthe group consisting of Cl.4 alkyl (optionally
substituted on a termnal carbon atomw th a substituent selected fromthe
group consisting of aryl and heteroaryl), aryl and heteroaryl; wherein aryl
and heteroaryl and 30 the aryl and heteroaryl portions of the substituted

al kyl are opOi2003ab44¢1 substituted with one to four substRGT{IEI904/011490

i ndependently selected fromthe 14 WO 2004/094441 PCT/ US2004/ 011490 group
consisting of Cl-4 alkyl, am no (substituted with two substituents

i ndependently sel ected fromthe group consisting of hydrogen and Cl4

al ky)), cyano, hal ogen, hydroxy and (halo)1l.3(Cl_e)alkyl; 5 R5 is selected

fromthe group Rﬂgj dr, <obs

substituted on g t rérrclmr?ymgarf%ﬁ ﬂ%mn@mﬂglg a gb‘%é#ﬂ'tngﬁ?tsgggﬂh%ea fromthe
group consi sti nindepeadentty fededicd from thd gouhconaistingosfthydrogensarid@ependent | y
selected fromth rou i sting, of h 1.4 al kyl), (halo)1.3
and hydroxy) aﬁg(yg aonpoﬁg‘% W@‘ cﬁ'ﬁﬂﬁﬂ‘*@ ﬁ"tﬁﬂlle to four substituents
10 i ndependently sel ected fromthe group consisting of Cl-8 al kyI and

hal ogen); and, R6 is selected fromthe group consisting of Cl.8 al kyl,

aryl ( CL. 8)%l Kigs is S@iecget&frmktyle greupy rersistegf kydipgecars! Gi-kalisyl (opiggnadly
al kenyl oxy, arylf S%tét)e oﬁhé‘i’érmui‘a% boh(a %p%ﬂl §§U?S§tg6¥nts%ﬁé’éted fth 'tﬂéy and

hydr oxy. Enbodi resen Irnvention Tnc maki ng a

benzol act one of graupwedrsigtiop ofarmmm (saubgtnta)edrwmtwmgu}ast:tmmw'rdeﬁen@éntlﬁor mul a

(F: RO R 6 fect%d frorg the group congls}mg oP h%rogen an 1.4 a dyl)mzhaﬁg r1 g‘éln (§: 0
hydroxy) and aryl (optionally substituted with one to four substituents

10 independently selected from the group consisting of C1.5 alkyl and halogen);

and,

Rs is selected from the group consisting of C4.5 alkyl, aryl(C4.g)alkyl, C4.s alkoxy,
aryl(Cy.g)alkoxy, Cz.s alkenyl, Cs.g alkenyloxy, aryl(Cz.g)alkenyl,
15 aryl(Cy.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

Formuia (F)
20

with a compound of Formula (G):

0

I
Rs  ORs
Formula (G)

15



11 r \Rs R4 ORS Fornula (G 15 WO 20041094441 PCT/ US2004/ 011490 under
suitable conditions in the presence of an alkali nmetal (M to provide a
conmpound of Forrmula (H): e RR C02-M R3-~ OM 0 P~ R4 R50" R6 Fornula (H)
reacting the conmpound of Fornmula (H) under conditions suitable to
formthe benzo of Formula (©Q: 7R O0 R3I R4 "N R mula (O
wherein R2 %dio%&g%z attached to a benzene ring and inﬁgﬁwﬁyﬁ%{%el ected
group consisting of ca). hydrogen; 10 cbh). Cl.4 alkyl optionally
substituted on a term nal carbon atomwith a substituent selected fromthe

group consisting of amno (substituted with :
sel ected fromthe group consisting of hydrogen and ClA alkyl), .(halo)1-3

b) and,

fromthe

and hydroxy; under suitable conditions in the presence of an alkali metal (M) to provide a

compound of Formula (H):

“Ry—< z l O-M
0
>°\ Rq
Rs0O
5 RG
Formula (H)

b) and, reacting the compound of Formula {H) under conditions suitable to
5 form the benzolactone of Formula (C):

l" RZ @]

Formula (C)
wherein

R» and R; are attached to a benzene ring and independently selected from the

group consisting of
ca). hydrogen; .
10  c¢b). 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}s and hydroxy;
cc). Cq4 alkoxy optionally substituted on a terminal carbon atom with a
15 substituent selected from the group consisting of (halo)y.s and hydroxy;
cd). Cz4 alkenyl;

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

16

two substituents independently
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cc). Cl4 al koxy optionally substituted on a termnal carbon atomw th a 15
substituent selected fromthe group consisting of (halo)l.3 and hydroxy;

cd). C2.4 alkenyl; ce). amino substituted with two substituents

i ndependently selected fromthe 16 WO 2004/094441 PCT/ US2004/ 011490 group
consi sting ¥0 209degen and Cl-4 al kyl; cf). hal ogen; and®CT/@gPi4/mige oxy;
optionally, R2 and R3 together format |east one ring fused to the benzene
ring; = 5 thereby providing a multiple ring system wherein the nultiple ring
systemis selected fromthe group consisting of C9-Cl4 benzo fused

cycl oal kyl, C9-Cl14 benzo fused cycl oal kenyl, C9-Cl4 benzo fused aryl, benzo

fused. heterocycl yk, Fﬁl H.Efc@ r nd, wherein the nultiple
ring system can gﬁgﬁ . OM%@Q .Xla "one to four substituents 10
i ndependent | ycBel balbgeh farmim t he group consi st| ng of da). Ci14 al kyl

optionally SUbStIB ed on a termnal carbon atomw th a substituent
sel ected fronf 8{% consisting of amno (substituted wth two

substituents bFM9m bhd’R%% héﬂofrﬁ%méa@@o@éﬂh f@saastb&hemn@éne mcﬁrogen
and C1-4 al kyl hal 0) 1. 3 an P/dr oxy; 15 Cla al koxy optional |l
|

substituted on ather@bmpr@wdiaamn atedmgwstera, wlg%nsm theusuitiplegIngceystem iom t he
Substi tuent o 1 naebseLRPR e AR o oY pelEd RBeBORRaI Borinr ogen
and Cl4 al kyl ; %zoﬁad@@@tloaﬂfbr@ﬁ)cg-wmw fumchrw d&hzo fusedo; R4 is
2 Fermmnal _car DSRCAR AN PerZe bstd pelemerder i PP ae coltigp o
g(rjngs IhZ E Ie?%ar )2”5 gg‘%{a&w baR BEtGRIS Heedubstituted With 8RE té‘f‘dﬁrs%ét}thent‘é’“er ein aryl
10 independently selected from the group consisting of
da). Cq4 alky! 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.4 alkyl), (halo)y.s and hydroxy;
15  db). Cy4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)..; and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C14 alkyl;
dd). halogen;
20 de). hydroxy; and,

gf). nitro;

R4 is selected from the group consisting of Cq4 alky! (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
25 of aryl and heteroaryl), ary! and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionaily
substituted with one to four substituents independently selected from the
group consisting of Cy alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C;.4
30 alkyl), cyano, halogen, hydroxy and (halo)q.5{(C1.s)alkyl;

17



the aryl and heteroaryl portions of the substituted al kyl are optionally
substituted with one to four substituents independently selected fromthe
group consisting of Cl.4 alkyl, amino (substituted with two substituents

i ndependent|ly selected fromthe group consisting of hydrogen and C1.4 30
al kyl), cyan¥29a0¥dén, hydroxy and (hal 0) 1. 3( Cl. 8) al kyl PCT/USYWH/208W/ 094441
PCT/ US2004/ 011490 R5 is selected fromthe group consisting of hydrogen and
Cl-8 alkyl (optionally substituted on a term nal carbon atomwith a
substituent selected fromthe group consisting of amno (substituted with
two substituents independently selected fromthe group consisting of

cubst v tut o wiHe SRECES gt AR b cpBipod of HekBath AR S St Bl nBE V1

group consi sti ngsﬁstuﬁl&@oﬁlakt‘élrmmwcémbﬁ@m w;thaanshtﬂﬁtuemt %@le@fé@mbﬁmmn t he

group consisting of Cl1-8 al kyl, ary %')9 8 al koxy

ar y: E% gg a: onmeQE congisting Of am@Pa(SHb‘Rtg F’(W!ié‘ tW&r%Hb@ttﬁ'eﬂfsaﬂnﬁéhwd:"ﬂy t
ar al ken e piesen
[ nzent i on incl uééeaé%%ﬁ%grwdtsheaé%l‘—lg %gﬂﬁ%{ﬁﬁﬁge&%ﬁgé}%ﬁ%%ma@m ?H&

RZ4R6, , ,,z5Y _. hyRoRp,and argl (Rptiodallymobstittited with) ond © foue sabstituéits i s
selected fromthe dgﬁé’#&en% g%le%‘é& ﬁor%fthe group consisting of C4.g alkyl and halogen);

and
Rs is selected from the group consisting of Cy.g alkyl, aryl(C.g)alkyl, C4.5 alkoxy,
10 aryl(C1.s)atkoxy, Cz.s alkenyl, C25 alkenyloxy, ary{Cz.s)alkenyl,

aryl(Ca.g)alkenyloxy, aryi, aryloxy and hydroxy.

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

Formula (IT)

15
wherein
R1o is selected from the group consisting of:
a). sulfonyl substituted with a substituent selected from the group consisting
of Cy.g alkyl, aryl, aryl(C+.g)alkyl, aryl(C..s)alkenyl, cycloalkyl, cycloalkenyl,
20 heterocycl, heteroaryl, heteroaryl(C.g)alkyl and heteroaryl(Co.g)alkenyl;
b). carbonyl substituted with a substituent selected from the group consisting
of Cq.g alkyl, aryl, aryl(Cq.g)alkyl, aryi(C,.s)alkenyi, cycloalkyl, cycloalkenyl,
18



a). sulfonyl substituted with a substituent selected fromthe group
consisting of Cl1.8 alkyl, aryl, aryl(Cl.8)al kyl, aryl (C2_8)al kenyl,
cycl oal kyl, cycl oal kenyl, 20 heterocycl, heteroaryl, heteroaryl (G _8)al kyl
and heteroaryl (C2.8)al kenyl; b). carbonyl substituted with a substituent
sel ect ed fr @ obgovgsdoup consisting of C1_5 al kyl, aryl, PGRUSNGUISPB]| kyl |
aryl (C2. 8) al kenyl, cycl oal kyl, cycl oal kenyl, 18 WO 2004/ 094441

PCT/ US2004/ 011490 heterocycl heteroaryl, heteroaryl (Cl.8)al kyl,

het eroaryl-(C2. 8) al kenyl, -OR11 and amino (wth tw substituents

I ndependent|ly selected fromthe group consisting of hydrogen, Cl.8 alkyl,

|, . t Cl.8 al I I I - I
s atkol ) e o) HetgroBfdlERrANY hetdtbiitE el HElroBRT@I KGN -OR P 08T Y
at olm vv: L hI a subistaerl?nhlos(witbctw«mubstlﬁnentb«tinc@peuﬂemﬂyrmélmmd@gﬂf thlm(rjgrbup

oa ., cycloal ke . cheteroc , er oar yi,, o) 1. roxy,
fn&:O) R12yand gm’ ﬁ&"ﬂf%%"f a@@ﬁ%%’q@ﬂﬂ%@ryﬁ@@éghﬂé&ﬁ %iI@BBWédaWI%m t he
group consisting Sq"qn)ég,rulww%ncp%ege@gﬂyy@_%%n%j),cm al kyl , aryl carbonyl,

aryl C1.8 10 al kyl car’bonyl and heteroaryl _5 al kylg; d). aryl; e).
heteroaryi$® ). @G@WWHOWIW%@@tﬁb@&@h@lterﬂllaﬁl@af arsatem Witber ocycl yl

wh i he h . . i , b)., d
e e Moyl ool ipSfiyet Geidded fom MO EEMRuMArl cliodikyr, D) 27
LI PAP AR S soriel kbbb A i Sy Aot S S
Lbat | 1 et Cob) 22 aram ith e Sibssiuints atepennontiiested oy he orami,

aryl (CLeyalkyl, apfigaB) Bhdra0uh o aknRbid o ARNCA JREHRI, arfiet g7 ocye

het eroaryl, heteroary
10 alkyl carbonyl and heteroaryl C1.¢ alkyl);

d). aryl;

g). heteroaryl,

f). cycioalky!

g). cycloalkenyl ; and,
15 h). heterocyclyl

wherein the heterocycl, cycloalkyl, cycloalkenyl portion of a)., b)., and c)., the
cylcoalkyl f)., cylcoalkenyl g)., and heterocyciyl h). are optionally substituted
with one to two substituents independently selected from the group

20 consisting of:

ea). OXo

eb). carbonyl substituted with a substituent selected from the group
consisting of C1g alkyl , aryl, aryl{C1.s)alkyl, aryl{Ca.g)alkenyl, cycloalkyl,
cycloalkenyl, heterocycl heteroaryl, heteroaryl(C1.g)alkyl,

25 heteroaryl(Cz.s)alkenyl and amino (with two substituents independently
selected from the group consisting of hydrogen, C4.s alkyl, arylCq.g alkyl,
arylcarbonyl, arylC.g alkyl carbonyl and heteroaryl Cq.g alkyl);

ec}). Ci5 alkkyl optinally substituted with a substituent selected from the
group consisting of amino {with two substituents independently

30 selected from the group consisting of hydrogen, C4.s alkyl, arylC.s alkyl,
arylcarbonyl, arylC,.s alkyl carbonyl and heteroaryl C1.s alkyl), aryl,

19



25 heteroaryl (C2_8)al kenyl and amno (with two substituents independently
sel ected fromthe group consisting of hydrogen, Cl.8 alkyl, arylCl.8 al kyl,
aryl carbonyl, aryl Cl.8 al kyl carbonyl and heteroaryl Cl1.8 alkyl); ec). Cl1.8
al kyl optinally substituted with a substituent selected fromthe group
consi sting Y044 wi th two substituents independent|yPSEHUS0&BIIEW from
the group consisting of hydrogen, Cl1.8 alkyl, arylCl 8 al kyl, arylcarbonyl,
aryl ClL. 8 al kyl carbonyl and heteroary) C1.8 al kyl), aryl, 19 WO 2004/094441
PCT/ US20041011490 cycl oal kyl, cycl oal kenyl, heterocycl, heteroaryl,
(halo)1.3, and hydroxy; ed). aryl; and ef). (halo)1.3 5 wherein the aryl

por i on of the 2. Bt lorcigBlibnyRetefinte, PUBRAMTRERY,s. R0 MERAY T o)

het eroaryl substed)uamyt;sar@re optionally substituted with one to four
substituents i nd%ge&gf tly selected fromthe group consisting of fa). Cl. 4
al kyl optional | yYP$uB¥¥%)4-#ted on a termnal carbon atomwith a 10
substituent selected fromthe group consisting of aryl, cycloal kyl,

cycl oal kenyl, heterocycl, heteroaryl, (halo)1l.3, hydroxy, -C(O R12 and
amino (with twdheseibdhe anédposionrddpeabdmt, o)., €6). anded).fsubsiituestyribap

Skl " carbony!” IGREDN antugh & ey, B 0 nd Rk Sbetnals GRORERN) el Y] OToP
substituted on aarfcé)rhetdroamt fubstifiepts avetdptidnabditistituied withednedbdourf rom t he

group consisting of amno, (Wth t ubstituents indepepdently sel ected
fromthe group c%l?@i'WFﬁg‘"éPWﬂﬂﬁ%éﬁFéC%r@il@ grup 9ensS(SHAg®f 1. 3 and

WERos o0 il CAARESEI LN S! s udftard 6 alh £7 on 2 o
hydroxy; 10d). cysulsikuert sefesiad fimndnegroeipydonsisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)s.s, hydroxy, -C{O)Rs2 and
amino (with two substituents independently selected from the group
consisting of hydrogen, Cy.5 alkyl, arylCi.5 élkyl, arylcarbonyl, arylCs.s atkyl
carbony! and heteroaryl C4 alkyl);

15 fb). Cu4 alkenyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from theé group consisting of hydrogen
and C4 alkyl), (halo);s and hydroxy;

fc). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
20 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
selected from the group consisting of Cy.g alkyl and halogen;
25 fg). heteroaryl, '
fh). hydroxy,
fi).  hydroxy;
fi). nitro; and
fk). (haio)s.s;
30
wherein the aryl portion of the arylC+. alkyl, arylcarbonyl, arylC..s alkyl carbonyl

20



ff). aryl optionally substituted with one to four substituents independently
sel ected fromthe group consisting of Cl.8 al kyl and hal ogen; 25 fg).
heteroaryl, fh). hydroxy; fi). hydroxy; fj). nitro; and fk). (halo)1l.3;
30 wherein the aryl portion of the arylC, .8 al kyl, arylcarbonyl, arylC, .8

al kyl car bory® 2002094¢d 2004/ 094441 PCT/ 0S2004/ 011490 of f EFT/UaRW@4/683#900nal |y
substituted with one to four substituents independently selected fromthe
group consisting of Cl4 al kyl (optionally substituted on a term nal carbon
atomwi.th a substituent selected fromthe group consisting of amno
(substituted with two substituents independently selected fromthe 5 group

Cone onal Ty sub D Ee R Ablde il e gl 3PLIANE enefdohy ' 1O
sel ect eg fromt hﬂigu:tedﬁromﬂm igrbupglonénstiﬁﬁfcom_éikyl apbnmrallgsubsﬁtutedtordavm th
two substituents i endent sel ecte r oup, consi stin

hydrogen and Cif enm&aigﬁ'jbonrﬁ@%g@th a fUbRtiNEN §ﬁ£§’°§cﬁ|}?ﬁ"%® QEWH':@%%;‘J@QI PTI ON
OF THE DRAW NGS Aéa,ﬁinat{ésbémét@e thttbbgos%&ﬁtﬁaﬁts%@é%d Ay esrébfédqrdrﬁﬂge

resi stance (SRL) from 'basel |ne ound 2 conpare o control in a
spont aneou$ ascagnogpsm)mstlagmf gynlrogemandaﬂhmﬂ@l) (ﬂakb)m andhwdrmtybé}uover an 8

h d F th b

equi fed to 20 FERCEREBEY IRsSERton adsiifaliibal et NER A el °
nmeasured at 24 Mﬂét@dﬁm‘frﬁ trdp?roug c@ﬁsnaerrgo@ﬂ{ndlo% g) Narhite (sabgtttat@acwlm wecaris
scum anti gen- induced nodel sthma in npared to, a 24 hour

post - dosi ng  chaPuksHEEns tweéﬁﬁ‘ﬂﬁ[ﬂh{cﬂe'mf@mﬁh@ @EQHP consisting of hydrogen
and Cq.4 alkyl), halogen, hydroxy and nitro.

10

BRIEF DESCRIPTION OF THE DRAWINGS

15 Figure 1 éhows the percent change in specific lung resistance (SR) from
baseline for Compound 2 compared to control in a spontaneous ascaris suum
antigen-induced model of asthma in sheep over an 8 hour period.

Figure 2 shows the change in the cumulative carbachol dose required to

20 increase SRy 400% (PC 400) from a baseline value (BSL) measured at 24
hours post-dosing 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).

25 DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the present invention include those compounds wherein
Ry is selected from the group consisting of a heterocyclyl ring (whersin the
point of attachment for the heterocyclyl ring at R4 is a nitrogen ring atom) and
30 -N(R;Rs); wherein the heterocyclyl ring is optionally substituted with a
substituent selected from the group consisting of a). aryl{Ci4)alkyl, c). aryl, d).
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25 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Enbodi nents of the present

I nvention include those conpounds wherein Rl is selected fromthe group
consisting of a heterocyclyl ring (wherein the point of attachnent for the
het er ocycl yl rin‘()g at R is a nitrogen ring atom) and 30 -N(R7R8); wherein

t he heterocy®O04¥P#1i s optional |y substituted with a sriUSMEmis96el ect ed
fromthe group consisting of a). aryl(Cl _4)alkyl, c¢). aryl, d). 21 WO

2004/ 094441 PCT/ US2004/ 011490 heteroaryl and i). heterocyclyl (optionally
substituted with one to two substituents independently selected fromthe
group consisting of oxo and aryl; and, optionally fused wth the carbon of

attachment to hprdard aﬂ{ nphétsﬁcﬁ:yergvcewénaug%?ﬁéﬁthgemﬁ ol{/f?% & the aryl

portion of the a). and i). substifuent an ec). 5ar substituent are
optional |y sulsebstitugrds independantly selected §apsthetdiewp sonsisitngpefmrerandayk| ect ed

hal ogen. by ar B79: oietely ety o SraeRimERlie ol o i Btoghll -
ot her vari abl esoigtyk and, phersiodss srytipdrtioedf thkCa)Pard Or slbstitudht and thetpct ed
fromthe group consisting of a heter cly] wherei n, the point of

g \ c rFin .

at t achment 9f orryl GEoHMES pfipnallyRybstituted wigh Qgﬂ 19 pyyavbstitvents at on) and
-N(R7Ra) ; wher.ej i | ' I Sil Lih a
substi t uent sé'fdeégt? Fégg?tb?n? %ﬁgagﬂr%tpﬁecdgﬁg? Eg()ll?eﬁ%tlr@][lﬁ a(%%'/“ %’re@l ?ﬁﬁg‘gﬂ’\ﬁ&" c).
aryl, d), hethetavaaryl, hatogien) hydrexyr(balpil{T-alpyli andafhialo)si(CsuJatkoxgdand,t h t wo
substituents 13 i.ndependent| elected fromthe group consisting of oxo and
aryl; and, o&ﬁiob’i?éﬂ'%{)agﬁéé&gﬁgtﬂﬁe‘f'%%éﬂ?fﬁk?ﬁ of attachnment to forma spiro
heterocyclyl noiety); and, wherein the aryl portion of the a). and i).

substituent and the c). a:%l_ substituent are optionally substituted with
one to twdOsubst it BesfEablY, ftcp Salestnd fjom dhegiosg consisting ef g hetgsoeidinggi ng of

e or ooy oA ne i A6 HARER RN O0E, APE BN o
pi peri di nyl ardom Ny RER;Re)) evieirein e heterodyclyf rirg iscaptiveatly sabstiyted aiithdi ny |
and_P1Pert ol vl Bl hib08e horh B G50 eoRNging B AR falyt By, 2

d}). heteroaryl and i). heterocyclyl (optionally substituted with two substituents

15  independently selected from the group consisting of oxo and aryl; and,

optionally fused with the carbon of attachment to form a spiro heterocyclyl

moiety); and, wherein the aryl portion of the a). and i). substituent and the c).

aryl substituent are optionally substituted with one to two substituents »

independently selected from the group consisting of C4.4 alkoxy and aryl; and,

20 all other variables are as previously defined.

More preferably, R+ is selected from the group consisting of pyrrolidinyl,
piperidinyl and -N(R;Rs); wherein the point of attachment for pyrrolidinyl and
piperidinyl is a nitrogen ring atom; and, wherein pyrrolidinyl and piperidinyl are

25  optionally substituted with a substituent selected from the group consisting of
a). phenylethyl, c). phenyl (optionally substituted with methoxy), d).
benzothiazolyl and i). imidazolidinyl (optionally substituted with fwo 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

30 other variables are as previously defined,
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25 optionally substituted with a substituent selected fromthe group
consisting of a). phenylethyl, c). phenyl (optionally substituted with

met hoxy), d). benzothiazolyl and 1). imdazolidinyl (optionally substituted
with two substituents independently selected fromthe group consisting of
oxo and phewg 200409441 optionally fused with the carbon oPCHUSHEMHEPY to form
a Spiro noiety); and, all 30 other variables are as previously defined. 22
WO 2004/ 094441 PCT/ US2004/ 011490 Most preferably, Rl is selected fromthe
group consi sting of pyrrolidinyl, piperidinyl and -N(R7R8); wherein the

poi nt of -attachnment for pyrrolidinyl and piperidinyl is a nitrogen ring

opt i onal |y subst | cUPEURTARY: BEBSdeprorae e odiiRL APl = ©
consi sting of piperidipkeamd N(Ry¢Rs); wherthﬂfey;bomoqsﬂattanhhieyntﬁ:mlwtrbﬁdmﬁcbnd th

nmet hox d benzot hi azaol and 1 dazol i di hyl tionall upstituted
e ShbatrerdeN & 3 Hibaendes elam FUhe aFemasiton ahe Shaam BETIREY ng- o

oxo and phen&hgj pﬁﬁﬂdlr@%@aﬁL nlénjéi?&% bd Qith REs RRRIAE Qéteﬁfeﬂge TRy to form

a spiro noiety), and er varla es are as previous 10
Preferred @nbgmummls@ﬂgtohe .whesyathyl, WmhelnaHOPhohaIU@Lﬂlsbmc! withpounds

wherein R7 is Se Iec rom.t.he rou CONnsLSs of..h al kyl
And 24 al kengTe )it ool Dl B, Gauqhel SERR e

consi sting of t\/(rcy§ut§mmﬁent@nﬁiesénaemlyl@ehecté\dnﬁbmﬁhéfg%@bbdns;ﬁhglcﬁ ox6éleget ed from
the group consisting of hydrogen ‘and neth 20 Enbodi nents of the present

i nventi on i ncPheylidns ortenglydHerd witk the ¢a ﬁRBOf gttachraentda fermaspiie gr oup
atom w thoa DAY el BleliedBicPBR dpRmBth dtrReacy 1 o ey al OS?LSF”
het er ocycll,
Preferred embodiments of the present invention include those
compounds wherein Ry is selected from the group consisting of hydrogen, Ci4
alkyl and C,.4 alkenyl.

15 More preferably, Ry is selected from the group consisting of hydrogen
and Cq4 alkyl.

Most preferably, Ry is selected from the group consisting of hydrogen
and methyl.
- 20
Embodiments of the present invention include those compounds wherein
Rg is selected from the group consisting of:
aa). Cig alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of cycloalkyi, heterocyclyi,
25 {(halo)4.3 and hydroxy;
ab). cycloatkyl;
ac). cycloalkenyl; and,
ad). heteracyclyl (wherein the point of attachment at Rg is a carbon ring atom);
wherein the ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl substituents
30 (wherein the ad). heterocyclyi contains at least one nitrogen ring atom) and
the cycloalkyl portion of the aa). substituent are optionally substituted with
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25 (hal 0) 1.3 and hydroxy; ab). cycloal kyl; ac). cycloal kenyl; and, ad).

het erocyclyl (wherein the point of attachnent at R8 is a carbon ring aton);
wherein the ab). cycloal kyl, ac). cycl oal kenyl and ad). heterocyclyl
substituents 30 (wherein the ad). heterocyclyl contains at |east one

ni trogen ri WP 2004044nd t he cycl oal kyl portion of the aaPCT/UpA§etH498nt are
optionally substituted with 23 WO 20041094441 PCT/ US2004/ 011490 one to four
substituents i ndependently selected fromthe group consisting of: ba). C1L_B
al kyl optionally substituted on a term nal carbon atomw th a substituent
selected fromthe group consisting of amno (wth two 5 substituents

i ndependent |y sgjneab esurfgudatifudRtahaskerigRfly SéleB@ddforh 1K &R conBitifg - 8
al kyl), (halo)l.3 and hydroxy; bb). Cl1.8 al koxy; bc). carbonyl substituted

with a substitudft selected fromthe group consisting of Cl 8 alkyl, aryl,

| (C1$) al k I ) ; : AR - | kyl d
ﬁ(ra%/ eE oar 3/?( C% ng ?%eé]l% ;o%hgh%wq’byﬁum%(g?ﬁ%ﬁéwpégﬁéjﬁéﬁ %ﬁ?ﬁ Wél‘%%r%oa)s 3bs %/ It 3'? ed
wi th two substit usibsStuentisgeceditdny theegreap edndisting ofemingr({aith twonsi sti ng of

v bi). “8ul fonynits{ibiehis RieRsrdePly 3SBaisc Tarl s SuPebnair iy sRVTEOR oup
et er oaryi', 20 her ookt b Elo £ Ao e vi (2. 8) al kenyl : wher i n
the. bd). arybb).b@)salkexywroaryl and bk), heterocyclyl substituents and the
be). carbonyl substituted with a substituent selected from the group consisting
of Cy.5 alkyl, aryl, aryl(Cqg)alkyl, aryl(Ca.g)alkenyl, heteroaryl,
10 heteroaryl{C1.s)alkyl and heteroaryl(C,.g)alkenyl;
bd). aryi;
be). heteroaryl,
bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and Cy.5 alkyl;
15 bh). halogen;
bi). hydroxy;
bk). heterocyclyl; and,
bl). sulfonyl substituted with a substituent selected from the group consisting
of Ci.s alkyl, aryl, aryl(C1.g)alkyl, aryl{Cz s)alkenyl, heteroaryl,
20 - heteroaryl(Cs.s)alkyl and heteroaryl(C,.s)alkenyl;
wherein the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the
aryl and heteroaryl portibns of the bc). subsiituent 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
25 a substituent selected from the group consisting of (halo).s), C14 alkoxy,
amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C44 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 Ci.g alkyl), bh). halogen, bi). hydroxy and bj).
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aryl and heteroaryl portions of the bc). substituent are optionally
substituted wth one to four substituents independently selected fromthe
group consisting of Cl.4 alkyl (optionally substituted on a term nal carbon
atomwith 25 a substituent selected fromthe group consisting of (halo)l.3),
Cl. 4 al koxy WO ##/pfd44lsubstituted with two substituents | ARAEEEHNGEHL4%

sel ected fromthe group consisting of hydrogen and Cl.4 al kyl), hal ogen and
hydr oxy; and, provided that the optional substituent attached to the ad).

het erocyclyl nitrogen ring atomis not selected fromthe group consisting
of bf). amno 30 (substituted with two substituents independently sel ected
fromthe group cgfpsi sting of hydrogen and Ci,8 al kyl), bh). halogen, bi).
hydroxy and bj). 24 WO 2004/094441 PCT/ US2004/011490 nitro. Preferably, R8
is selected fromthe group consisting of aa). cycloal kyl (C, _4)alkyl, ab).

o hment | o0 i PRk RG s SORoB o MG @K Cokbistind BERF' 0 Li° Bou™ e
ad) . | hleL elr ocye Mbalkpl(ma})ﬁlkylaab) l@gd:!eglkylt ao)tgeycloalh@afam})ad w{memtcyclyt get ﬁb)

n n n
O O o 5 powheelineches X pHaSart fonlia sch, BRGHAYERLRL o BUbeBRATEE v t h
one to two S%‘ éﬁ@@ﬁéaﬁﬁ%@f&&ﬁk’ﬂs Egn@mse&&.ﬁglefweagémﬁgg - GABAdgt i ng of

ba). Ci-a 10 al kyl carbon stituted™wi th S ent sel ected

from the grouphe ebhsy@oalky at). cyucldalkeny and @dy. heteropyelv, sel.l))atmuyntsaﬂmi the

a1 port1 ons cHPopiE K of Btk aelyBnPelshany SR Hmali®h: A one

to two substi &ws@nssﬁm&ﬂ@mu@@hhantweémw@frbﬁpﬂm grb@p gb@smtmg)ﬁfsoaatcm of Cl4
al kyl, C14 al kox di (C1 &am no, hydr oxy and

(hal o) i 3001 Apliyiahc)- qaﬁwvb Séifbéﬁ tgd, witheg ws @kﬁeéfepteq! Imm the Q;{PBPJp
20y oyel ohexSstingOFCELay MyTHNC gy orbe ROENGKenyR ab BB AP
poi nt of att actresein thebdpyrylsubsiitugnt 0! thadryipeetiansi ofithe ac). Rebstiuentcaebon
ring atom; whe ;onarﬂl l%}b'stltui/ (JWl Xé to %3 substituents independently selected from
the group consisting of C44 alkyl, C14 alkoxy, di(C1.4 alkyl)amino, halogen,
15" hydroxy and (halo).3(C14)alkyl.

More preferably, Rg is selected from the group consisting of aa).
adamant-1-ylmethyl, ab). cyclopentyl, ab). cyclohexyl, ac). cyclohexenyl, ad).
pyrrolidinyl and ad). piperidinyl (wherein the point of attachment for pyrrolidinyl

20 and piperidinyl at Rg is a carbon ring atom); wherein ab). cyclohexyl, ac).
cyclohexenyl, ad). pyrrolidinyl and ad). piperidinyl are optionally substituted with
one to two substituents independently selected from the group consisting of
ba). C14 alkyl, bc). carbonyl (substituted with a substituent selected from the
group consisting of C1.4 alkyl, aryl, aryi(Cy.4)alkyl and aryl{Cz.4)alkenyl} and bd).

25  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 Cy4 alkyl, C14 alkoxy,
di{C+4 alkyl)amino, halogen, hydroxy and (halo}4.3(C4.s)alkyl.

30 Most preferably, Rs is selected from the group consisting of aa).
adamant-1-yimethyl, ab). cyclopentyl, ab). cyclohexyl, ac). cyclohexenyl, ad).
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cycl ohexenyl, ad). pyrrolidinyl and ad). piperidinyl are optionally
substituted with one to two substituents independently selected fromthe
group consisting of ba). G .4 alkyl, bc). carbonyl (substituted with a
substi t uent selected fromthe group consisting of Cl4 al kyl, aryl,

ary) (C1. 4) ryI (C2.4)al kenyl) and bd). 25 aryl ,pd’ﬁﬁizﬁwbﬁ@@ bd) .
aryl substi en an the aryl portions of the bc). substituent are

optionally substituted with one to two substituents independently sel ected
fromthe group consisting of C -4 alkyl, Cl.4 alkoxy, di(Cl.4 alkyl)am no,
hal ogen, hydroxy and (hal o)1, 3(Cl.4)al kyl. 30 Most preferably, R8 is

sel ected fromthe oup consisting o ). mant - | -yl net hyl , ab
cycl opentyl, B 0'C[%'}AélaﬂﬁédwPIP%FGQFHVI&WBW@HE%@QW qia;tachrzgnw QB"@QJI 441

Bt achment. ?é%ﬂggﬂeg%ﬁ“ﬁé‘ R B ot Bn 7l atdthP ekl o) (efhisnd), BEF POLT O
V\/nel’elg abl) cycdd;hﬂmmyl ,adalqn)yrrgh(twllammmd npnbendidyl arppptlohall!,nbmblstlmhaﬁ with .

tit t t tit t
ndependent | y oG Febeaustitn Bdspatentyielestath fomring Siase SHREFRE Oroa)
t-butyl, bg). paptheth labé’f'i%htylw rh?rcaﬂaen?ﬁuoe?wapg}l@monﬁw)yl car bonyl ,

bc) . naphthalenylcar on . hyl car bon henethenylcarbonyl
and bd). phen?henﬂwbom’ieb@b namhﬁ al@ayica@nawyb%obemthuléatbonah@ci he phenyl

subst fut od wpLEnSREnERBaR dristhel Bherdl i R M AEbh e skbsiumnt e
group 10 consiaatiithnﬂgpbényrehbyiaphnmdrrgkwombhﬁxbﬂﬁhe&idmm:mnt dfeLsptionally
brom ne, hydrox trifluoronethyl. Enb %mnts of the present invention

i ncl ude t hoseSH 'gt&ad‘ﬁ thprest 16 two WSHWG“ﬁGn rRengently. aelgcted ffCHB hRamRe ring
(shown '”160r68||1§1sﬁ 19 lncﬁvyﬁ?r?é}ﬁoxyli! Rajfifeth g@nﬂmﬂgrﬂﬁrﬁe%fﬂn%ﬂﬂﬁgﬁms of

the present inventi de thosé ¢onpounds ein R2 and

i ndependent | y apditifitosomethyin t he group consisting of ca). hydrogen, cb).
Cl.4 alkyl, cc). Cl1 4 alkoxy, cd). C2-4 alkenyl, ce). amno (substituted
with two substituents independently selected fromthe group consisting of

hydrogen and Cl4 aEkdodiments.of ki preeentinverttioh.indivdl thage compounds wherein
Rz and Rj are attached to the benzene ring (shown in Formula 1) on adjacent

15  carbon atoms. Preferred embodiments of the present invention include those
compounds wherein R; and Rj are independently selected from the group
consisting of ca). hydrogen, cb). C4 alkyl, cc). C14 alkoxy, cd). Co4 alkenyl,
ce). amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C4.4 alkyl), cf). halogen and cg). hydroxy;

20 optionally Rz and Rj 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 haphthalene 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). C4.4 alkyl,

25 db). Cq4 alkoxy, dc). amino (substituted with two substituents independently
selected from the group consisting of hydrogen and Ci4 alkyl), dd). halogen
and de). hydroxy.

More preferably, Rz and R3 are attached to the benzene ring on adjacent
30 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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20 optionally R2 and R3 together format |east one ring fused to the benzene
ring; thereby providing a nultiple ring system wherein the multiple ring
systemls selected fromthe group consisting of naphthal ene and ant hracene;
and, wherein the nmultiple ring systemcan optionally be substituted with
one to four VEUME#IMEENts i ndependently sel ected from t hePGFUEBIEUAEMSt | Ng
of da). Cl_4 alkyl, 25 db). Cl_4 alkoxy, dc). amno (substituted with two
substituents i ndependent ly selected fromthe group consisting of hydrogen
and Ci 4 alkyl), dd). halogen and de). hydroxy. Mirre preferably, R2 and R3
are attached to the benzene ring on adjacent 30 carbon atons and

ikl st 3 BT agthS Rt Hrshatl 69 it Ry BosRks 0,
470944 4 1 PCT{H4r28080 o@itﬂr@g nﬁmﬁm@mmblszsteﬁ!?v@m@lenmhéﬁﬁﬂﬁme?nn§@y§remasl east

one ring fused to t'he benzene rin ereb roviding a mul tiple ring
systenm wher ei naphibalenet apd.avheraiy 1b9§tléﬁ|ﬁ|$ gng ﬁ&ﬁﬁﬂh@ﬁﬂeﬁl@m%ﬂm bewherei n t he

Itipl
subst |t uent o1 SUSRERR HtrisHd RIS ety ehit Rlbbefi i ool o o
al kyl, db).5C cénsistingxef,dajcf+.4 akkyindb). mmkowm@) amﬁma {swbstitatdaswitht trent s
;P‘Eif’?”dﬁﬁﬁyhéﬁra%@@niﬁ indzppndrgl sseie”pt S P SFRTREPY TR R9RETH) ng
systemis a noQ; hﬁtlag} 88iogtf dm dehyg. Enmbodi ments of the present
i nvention i ncl udé ose ‘conpounds wh re| n R4 is selected fromthe group

consisting of aryl and heteroaryl optionally substituted with one to two

2yl anino (suber ESt eierRBl: e b S bR BBk el ected from
the group ¢onshaphthglepk. hydrogen and Cl. 4 al kyl ), cyano, hal ogen, hydroxy

and (halo)1l.3(Cl_8)alkyl. Preferably, R4 is selected fromthe group
consisting of aryl and 20 heteroaryl (wherein heteroaryl is optionally

substituted.-w th ongpffditents of the present invention include those compounds wherein
R4 is selected from the group consisting of aryl and heteroaryl optionally
substituted with one to two substituents independently selected from the group
15  consisting of Cq4 alkyl, amino (substituted with two substituents independently
selected from the group consisting of hydrogen and Cy.4 alkyl), cyano, halogen,
hydroxy and (halo).3(C1.s)alkyl.

Preferably, Ry is selected from the group consisting of aryl and
20 heteroaryl (wherein heteroary! is optionally substituted with one to two
substituents independently selected from the group consisting of C14 alkyl,
amino (substituted with two substituents independently selected from the group
consisting of hydrogen and C4.4 alky!), cyano, halegen, hydroxy and

(halo)+.3(C1.s)alkyl).
25 »

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

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

naphthalenyl and benzothienyl (wherein benzothienyl is optionally substituted
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substituents independently selected fromthe group consisting of Cl4 al kyl,
am no (substituted with two substituents independently selected fromthe
group consisting of hydrogen and Cl14 al kyl), cyano, hal ogen, hydroxy and
(halo)1.3(C 1.8)alkyl). 25 More preferably, R4 is selected fromthe group
consi sti ng wh2plé84441  napht hal enyl and benzot hi enyl ( WRSGTERIBORRAN hi enyl
is optionally substituted wth one to two hal ogen substituents). 30 Most
preferably, R4 is selected fromthe group consisting of phenyl,
napht hal enyl and benzot hi enyl (wherein benzothienyl is optionally
substituted 27 WO 2004(094441 PCT/ US2004/011490 wth a chloro

substituent) e present invention include those conpounds
wherein R5 Igﬁ@éfb&c{@%ﬁ%@%}elﬁtﬁe group consi sting of hydrogen and C A al kyl

(optionally 5 substituted on a term nal carbon atomw th a substituent
selected fromthe 0 consj of ,am no bstituted with, t
substituents indep@ﬂé@#’ﬁﬁﬁ t‘i?‘@oqr et iRyenian ‘{ﬂsﬁplhi%%PWHgd%mﬁgﬁw ogen
and Cl. 4 al kyR)is s(e'i@ﬂt@a ﬂro% ﬂ‘a@‘bm R €61 8iting é‘f@iyﬁi‘c@eﬂr&ﬁm (21.4 %ﬁy ﬁ&ll‘éﬁ ted from

the group consisting of hydrogen and Cl4 Mor e
sel ected ¥ onswbséttged)gp adarmin@i car@ot:ofatomdmlbmubs&hwnﬁsewmd mﬂnl‘:hEt

nel Eé;é“k’i lKR b3 RS Bl Gl ST BURA TR befivebli 'ngéﬁﬁﬁ&@ngYgg? LSl”of
ClL. 4 , thead 1Mg§w
C24 a?ke%yl ox?izggf;lb?i@a) arlbhlggr’?)?lﬁélsg? yl ( %ﬁiﬂeﬂﬁgéwl)aﬁﬂbh g?é? gxyegxd

hydr oxy. I\/bre 4 rably, R6 is selected fromthe group consisting of
met hyl ,

10 Preferably, Rs is selected from the group consisting of hydrogen and C14
alkyl.

‘ More preferably, Rs is selected from the group consisting of hydrogen
and methyl. |
15
Most preferably, Rs is hydrogen.

Preferred embodiments of the present invention include those
compounds wherein Rg is selected from the group consisting of C4.4 alkyl,
20 aryl(Cqq)alkyl, C1.4 alkoxy, aryl(Ci4)alkoxy, Co4 aikenyl, C24 alkenyloxy,
ary{Cz4)alkenyl, aryl(Cz4)alkenyloxy, aryl, aryloxy and hydroxy.

More preferably, Rs is selected from the group consisting of methyl,
methoxy, phenyloxy and hydroxy.
25
Most preferably, Rs is selected from the group consisting of methyl and
hydroxy.

Preferred embodiments of the present invention include those
30 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, (C4)alkylimino
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nmet hoxy, phenyl oxy and hydroxy. 25 Mpst preferably, R6 is selected fromthe
group consisting of nethyl and hydroxy. Preferred enbodi nents of the
present invention include those 30 conpounds wherein Y is not present and X
is one substituent attached by a doubl e-bond selected fromthe group

consi sti ng v 2004/098441i m no, (Cl-4)al kylimno 28 WO 2004PODUSA04/011490

PCT/ US2004/ 011490 and hydroxyi m no. Mre preferably, Y is not present and X
is one substituent attached by a doubl e-bond selected fromthe group
consisting of 0, imno and hydroxyimno. 5 Most preferably, Y is not
present and X is O attached by a doubl e-bond. Preferred enbodi nents of the
present inventi ] t hose conpounds wherein Z is selected fromthe
group consi sFPHE‘Q’S' onxﬁ’nﬁﬂﬁgen and 10 G .4 alkyl. More preferably, Zis

hydr ogen. Enbodi nents of the present invention incI ude those conmpounds of
15 Formula (la) shown in Table 1. Table | R7 O o-lam OH OH
Formula (l1a) wheMare preferakly, dnig "\QSPéﬁsénh@%xd%ﬁﬂﬂiugﬂttﬂ@fﬂtéﬁachgm% group

consi sting Ofyy ble-bond selected from the group consisting of O, imino and hydroxyimino.

5
Most preferably, Y is not present and X is O attached by a double-bond.
Preferred embodiments of the present invention include those
compounds wherein Z is selected from the group consisting of hydrogen and
10 Cia alkyl.

More preferably, Z is hydrogen.

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

OIT\
OH
Formula (Ia)

OH

wherein

Rs, R7 and Rg are dependently selected from the group consisting of:

Ry R
CHas 4-phenylcyclohexyl
CH3 1-(2-naphthalenylcarbonyl)-4-piperidinyt
CH3s 1-[(6-methoxy-2-naphthalenyl}carbonyll-3-pyrrolidinyl
CHjs 1-[(6-bromo-2-naphthalenyl)carbonyl]-4-piperidinyl
CHs 1-[3~(4-fluorophenyl)-1-oxo-2-propenyl]-3-pyrrolidiny!

O EWN a0
H
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Cpd R7 Re 1 CH3 4-phenyl cycl ohexyl 2 CH3

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

[ (6- met hoxy- 2- napht hal enyl ) carbonyl ]-3-pyrrolidinyi 4 CH3

[ (6- brono- 2- napht hal enyl ) car bonyl ] - 4-pi peridinyl 5 CH3

[ 3- (4-f | waroptosish ) - 1- oxo- 2- propenyl ] - 3- pyrrol i di nyi PCRUSAA0BUS 094441
CT/ US2004/ 011490 Cpd R7 R8 6 CH3

oxo- 3- phenyl - 2- propenyl ] - 4- pi peridinyl 9 CH3

(4- met hyl phenyl ) - 1- oxo- 2- propenyl ] - 4- pi peridinyi 10 CH3
oxo-3-[4-(trif|uoronethyl)phenyl]-2-propeny|]-4- pi peridinyl 13 CH3
[ 4- (dinet l,am no) phenyl | - 1- oxo- 2- propeny] ] - 4- pi peridinyl 15 CH3
nzoyl - 4-p 17 CH3 QIF‘LDh_&\L\d 18 :

0X0- 3- [4 Gtri fCH@r orrélt-[‘iydn)qea@vhyhylgﬁ pmplehyl}élﬁplpmdlmylnyl 20 CH3

met hyl -1 ngopeﬂgy') 14{30%%&@ hyB4-$3d32 Srsi R - YipeAdingiH3

1- di met hyl et hyl) cycl ﬁ_g “Qmﬂ]eﬂ@f] p@?ﬂ¥'ﬂ"2'p£8p@%]4'

2-
(
(
3-
/
1-
3-
1-
3-
e
1-
2-
1,
(

6- hydr oxy- 2= naptit Ral en
cetyl - 4-pi peridi nyl 27 t hyl cycl ohexyl 28 CH3 adamant-| -yl net hyl
29 CH3 4- phenyi33- c§lbl|3ohexb[s-[ﬂ—(yiimemyiamuﬁiﬁ)phbtiyll PonefhpioperyljHear bonyl ) - 4-p
i peridinyl and racemates,pipgritiiyioners, di astereoners and salts thereof.

Enbodi nent s of 1k he eFﬁsentT-bgﬂﬁ}M%é‘rWWde t hose conpounds of
17  CHs Cyclohexyl
18 CHs 1-{1-oxo-3-[4-(triflucromethyl)phenyl]propyi]-4-piperidinyl
20 CHs 1-(2-methyl-1-oxopropyl)-4-piperidiny!
21 CHa Cyclopentyl
22 CHj 4-(1,1-dimethylethyl)cyclohexyl
24 CHs 1-[(6-hydroxy-2-naphthalenyl)carbonyl]-4-piperidinyl
26 CH3 1-acetyl-4-piperidinyl
27 CHs; 4-methylcyclohexyl
28 CHs adamant-1-yimethyl
29 CHj3 4-phenyl-3-cyclohexen-1-yl
And, '
30 H 1-(2-naphthalenylcarbonyl}-4-piperidinyt

1-
1-
1-
1-
P
1-
1-
1-
1-
1-
1-
1-
4-
1-
1-

[
[
[
[
b
[
(
(
[
a

and racemates, enantiomers, diastereomers and salts thereof.

Embodiments of the present invention include those compounds of
Formula (Ib) shown in Table 2,
5 : Table 2

o=p
| ™SOH
OH

Formula (Ib)
wherein

R1 is selected from the group consisting of:
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Formula (Ib) shown in Table 2. 5 Table 2 OR O\ ' O=ice OH OH Fornul a
(I'b) wherein R, is selected fromthe group consisting of: 30 WD

2004/ 094441 PCT/ US2004/ 011490 Cpd Rl 7 4-phenyl - 1-pi peridinyl 8

4- oxo- 1- phenyl -1, 3, 8-triazaspiro[ 4. 5] dec-8-yl 12

4- (4- met howodoedgphdsi 1- pi peri di nyl 14 4-( 3- met hoxyphenyPQTUS20049dt490i nyl 16
4- (2-benzot hi azol yl)-1-piperidinyl 19 3-phenyl-1-pyrrolidinyl and, 25

3- (2-phenyl ethyl }1-pyrrolidinyl and racemates, enantioners, diastereoners
and salts thereof. Enbodi nents of the present invention include those
conpounds of Formula (Ic) shown in Table 3. 5 Table 3 H3 0 O jJN R4 R3
0I\O-~-R5 R6

de R4

7 4-phenyl-1-piperidinyl

8 4-ox0-1-phenyl-1,3,8-triazaspiro[4.5]dec-8-yl
12 4-(4-methoxyphenyl)-1-piperidinyl

14 4-(3-methoxyphenyl)-1-piperidinyl

16 4-(2-benzothiazolyl)-1-piperidinyl

19 3-phenyl-1-pyrrolidinyl

and,

25 3-(2-phenylethyl}-1-pyrrolidinyl

and racemates, enantiomers, diastereomers and salts thereof.

Embodiments of the present invention include those compounds of
Formula (Ic) shown in Table 3.

'

5 Table 3

CH3 e

Formula (Ic)
wherein Ry, Rj3, Rs, Rs and Rg are dependently selected from the group

consisting of:

Cpd Rz Ra Rs - Rs R
11 taken together to form phenyl H OH
phenyl
23 taken together to form 1-naphthalenyl CH; OH
phenyl
31 H H 1-naphthaienyl H OH
32 taken together to form 1-naphthalenyi H CHaj
phenyl
And,
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Formula (Ic) wherein R2, R3, R4, R5 and R6 are dependently selected fromthe
group consisting of: Cod R2 R3 R4 RS R6 11 taken together to form phenyl H
OH phenyl 23 taken together to form 1-naphthal enyl CH3 OH phenyl 31 HH

1- napht hal enyl H OH 32 taken together to form 1-naphthal enyl H CH3 phenyl
And, 31 WO Y0G34Y409#4n1 PCT/ US2004/ 011490 Cpd R2 R3 R4 RPRAIS283/01Aken
together to form 5-chl oro-benzo[bjthien-3-yl H OH phenyl and racemates,
enantiomers, diastereoners and salts thereof. In enbodinents for Formul a
(I'1) the preferred enbodi nents of R2, R3, R4, R5 and R5 are as previously
described. 5 Preferably, R10 is selected fromthe group consisting of a).

sul fonyl substituted th a substdtuent selected,fromthe groyp corksisti ng
of C1.8 alk 8

cycl oal kenyl , 33het eh@mﬂogeﬂ@rm fmm'y) ﬁidnlem@GaOQMhia)-SFWyl Hand “OH
het eroaryl (C2- 3) al kenyl ; pbemy)l. carbonyl substituted with a substituent

lected f h t [(CIL. 8)al kyl ,
a1 Co_8) ol REAACOERS, SERRTCTE, desiaiopmiyt aft i lseth S neteroaryl .

_!”/\

het eroaryl (C1. 8)al kyl, heteroaryl (C2.8)al kenyl, -OR, and amno (wth two
substituents Independent I y sel ect ed fromthe group consisting of hydrogen,
Cl.8 al kyl, aryl, tvjt Cl. 8 _al kyl | car bongl , %ry‘( Cl

In embo :ments for Formula (Il the preferred embodiments of Ry, Rs, Rs, Rs

and Rg are as previously described.

Preferably, Rio is selected from the group consisting of
a). sulfonyl substituted with a substituent selected from the group consisting
of Cy.galkyl, aryl, aryl(C1g)alkyl, aryl(Cz.s)alkenyl, cycloalkyl, cycloalkenyl,
heterocycl, heteroaryl, heteroaryl(C1.s)alkyl and heteroaryl{Cz.s)alkenyl;
10 b). carbonyl substituted with a substituent selected from the group consisting
of C4.5 alkyl, aryl, aryl(Cy.g)alkyl, aryl(Co.g)alkenyl, cycloalkyl, cycloalkenyl,
heterocyc! heteroaryl, heteroaryl(C4.gJalkyl, heteroaryl(C..s)alkenyl, -OR44
and amino {with two substituents independently selected from the group
consisting of hydrogen, C1.5 alkyl, aryl, arylC.g alkyl, arylcarbonyl, aryiC,.
15 g alkyl carbonyl and heteroaryl C1.g alkyl);
¢). Ci.g alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloaikyl,
cycloalkenyl, heterocyc!, heteroaryl, (halo).a, hydroxy, -C(O)R+2 and
amino (with two substituents independently selected from the group
20 consisting of hydrogen, C1.g alkyl, arylCy.s alkyl, arylcarbonyl, aryiCy.q
alkyl carbonyl and heteroaryl C,.g alkyi); '
d). aryl; and
e). heteroaryl;
wherein the heterocycl, cycloalky!, cycloalkenyl portion of a)., b)., and c). are
25 optionally substituted with one to two substituents independently selected
from the group consisting of:
ea). oxo
eb). carhanyl substituted with a substituent selected from the group
32



15 8 al kyl

carbonyl and heteroaryl Cl1-8 alkyl); c). Cl.8 alkyl optionally

substituted on a termnal carbon atomwith a substituent selected fromthe
group consisting of aryl, cycloal kyl, cycloal kenyl, heterocycl,

(hal 0) 1. 3,

sel ect ed frWAAWHO%HbUp 20 consi sting of hydrogen,

al kyl, arylcarbony), arylCl-8 alkyl carbonyl and heteroary) Cl-8

d). aryl;

cycl oal kenyl portion of a)., b)., and c). are 25 optionally subs
with one to two substituents independently selected fromthe gro

ol et od Tr om CRESIELE CRal BRGSO

ClL.8 al kyl

. apytloalkenyl( Rtemcytikyateroary| Hetdroandialalkyl, cycl oal kyl ,

ﬁéfé?i'agiﬁ'c’z SPTREAC e s piliner Wiwe subeit e adenendsaty
;eareyc/f gar b(r)(rjlg]l 8 %ry Cl.8 g?]éhﬂpl %%ﬁg?ﬁan ?%%E%IFMC %Cgﬁr{lbﬁ)l ec).

C _g al kyd opt |&3d¢amoswbawl31maibylmtbonal and)mteruarryl Cselibiyt)ed fromthe

o oup. consi st | parrafioN kRSG5 SHERRBHERp et Eniofs

aryl C1. 8 al kyl ge&\

cycl oal kenyl , heterocycl, heteroa@%/ (hal g la and hydr ox

ef). (halo)1. 3 figrehel grovp soRsising

substi tuents, i, ekl QgbuhyIR BBy, ity o) epclalltne &0

substituents an

10

156

20

25

30

cycloalkenyi, heterocycl, heteroaryl, (halo)s.s, and hydroxy;
ed). aryl; and
ef). (halo)s.z
wherein the aryl portion of the a)., b),, ¢)., ec). and ed). substituents , the

het er oar yl ,
hydroxy, -C(ORl2 and amno (with two substituents independently

Cl. 8 mithyd2004@i M4bCL. 8
al kyl ) ;
and e). heteroaryl; wherein the heterocycl, cycloal kyl,

tituted

up
ent
sisting

ently

of

8 al kyl,

group

fromthe

bonyl ,

d)@cméistmgd:ff@hmoqwmItw@bussmhésmb)nd@fehhenwgéléab&yI 10

aryI

).

heteroary! 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). Cq4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocycl, heteroaryl, (halo)+.3, hydroxy, -C(O)Rs2 and
amino {with two substituents independently selected from the group
consisting of hydrogen, Ci.s alkyl, arylCqg alkyl, arylcarbonyl, aryiCi.s
carbonyl and hetercaryl C4.g alkyl);

fb). C,.4 alkenyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two

alkyl

substituents independently selected from the group consisting of hydrogen

and Cq.g alkyl), (halo)+.3 and hydroxy;
fc). Ci4 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

33
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15 and e). heteroaryl substituents are optionally substituted with one to
four substituents independently selected fromthe group consisting of fa).
Cl.4 alkyl optionally substituted on a term nal carbon atomw th a
substituent selected fromthe group consisting of aryl, cycloal kyl,

cycl oal kenWQ 200&0d#40cycl , heteroaryl, (halo)l.3, hydroxPCTUGGR1POand 20
amno (wth two substituents independently selected fromthe group

consi sting of hydrogen, Cl.3 alkyl, arylCl.8 al kyl, arylcarbonyl, ary)Cl.8
al kyl carbonyl and heteroaryl Cl1.8 alkyl); fb), C2a al kenyl optionally
substituted on a term nal carbon atomw th a substituent selected fromthe

group consisting of amno (Wwth two 25 sub ndently sel ected
from the group cﬁﬂ??@eﬁjlfﬁﬁ"g’f‘a WWP&QB%'St‘%B Igy d)hg?gﬁlo)l 3" and

hydroxy; fc)s )Clhéte% xy optionally substltut ed on a term nal carbon atom
with a substltuent sel ected fromthe group consisting of (halo)l.3 and

hydr oxy; fdfh) cthwll‘@ay,kyl 30 fe). heterocyclyl, ff). aryl optionally

substi t ut ed %Mo four substituents |ndependently 33 WO 2 004 /0 94
44 1 PCT/ USZ (5‘ sel ected fromthe group consisting of Cl1-8 al kyl and

hal ogen; $§9) f%hehﬁmg@nyjl fh). hydroxy; fi). hydroxy; 5 fj). nitro; and
fk). (halo)l wherein the aryl portion of the aryl G _8 al kyl,

aryl car bonyl fk)ar ﬂl‘@,@)ﬂ?n al kyl carbonyl of fa). are optionally subst it ut ed
with one to four substituents independently 10 selected fromthe group
consisting of Cl-4 alkyl (optionally substituted on a term nal carbon atom

I s A SR B BRI R el AR 1

of fa). are optnonally substituted with one to four substituents independently

10 selected from the group consisting of C14 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..g alkyl), (halo)y.s and hydroxy), C14
alkoxy (optionally substituted on a terminal carbon atom with a substituent

15 selected from the group consisting of (halo)s.3), amino (substituted with two
substituents independently selected from the group consisting of hydrogen

and C1.4 akkyl), halogen, hydroxy and nitro.

Preferably, Ry is selected from the group consisting of
20 aa). Cy.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of cycloalkyl, heterocyclyi,
aryl, heteroaryl, amino (with two substituents independently selected from
the group consisting of hydrogen and C14 alkyl), (halo)+.3 and hydroxy;
wherein the cycloalkyl, heterocyclyl, aryl énd heteroaryl portions of the aa).
25 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
30 and C4.4 alkyl), (halo):.; and hydroxy;
bb). C44 alkoxy optionally substituted on a terminal carbon atom with a
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group consi sting of hydrogen and Cl1-3 al kyl), (halo)1.3 and hydroxy), Cl-4
al koxy (optionally substituted on a term nal carbon atomw th a substituent
15 selected fromthe group consisting of (halo)1-3), amno (substituted with
two substituents independently selected fromthe group consisting of

hydr ogen wico€loodsal kyl ), hal ogen, hydroxy and nitro. FITBIHEEIKIO R1] s
sel ected fromthe group consisting of : 20 aa). Cl-4 alkyl optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group consisting of cycloal kyl, heterocyclyl, aryl, heteroaryl, amno (with
two substituents independently selected from the group consisting of

et orocycl vl arolonahese B et ety SN0 (B AR et

het er ocycl yl, ar Stituent are
optionally substhytimwd with one to four substituents independently selected

fromthe groyp consistin Cl-4.al k substltuted on a

t er mi nal carﬁ@n 'Esﬂ‘ﬁ?l)d ?"ﬂ’sﬁ m%‘ﬁﬁ’lq‘ ﬂ"iﬁ’@ﬁ{'tuga?/%%?‘gad? PH?J*Y 8AOHP SSRGS st i ng
of am no (with twpC,sahst idnde el paq,fp(rujfl e q{@g\-og m the group
consi sting of hydro@n Odglﬁd&gﬁchﬂ E 4?’3 0) 3 and hydroxy, bb). Cl4
al koxy op‘g i onal | inetamwl(@m)@&ybwc&heferoﬁrw&udak@aﬂ atomwith a 34 WD

2004/ 094441 H§?004/011490 substituent selected fromthe group
consisting o oxyl, (halo)1l-3 and hydroxy; bc). carbonyl substituted
W th a substhbé ehéteamrp!pt ed fromthe group consisting of C, alkyl, aryl,

het er ary] ?'05934) DSt %?QM subgifueedepapdf thLe?eﬁeéfts&?eaf‘@w@LEty! (it ed
hydrogen and. CL e e SSABERtkigerraiPeLpaidf om the aroup consisting of
10 bh). (halo)y3;
bi). hydroxy, and
bk). heterocyclyl optionally substituted with one to two oxo substituents; and,
wherein the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the
aryl and heteroaryl portions of the bc). substituent are optionally substituted
15 with one to four substituents independently selected from the group
consisting of 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).z and hydroxy), C14 alkoxy (optionally
20 substituted on a terminal carbon atom with a substituent selected from the
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;

25 Preferably , Ry is selected from the group consisting of C1.4 alkyl, aryl,
aryl(C14)alkyl, aryl(Cz.4)alkenyl, cycloalkyl, cycloalkenyl, heterocyct heteroaryl,
heteroaryl(C4.4)alkyl, heteroaryl{(Cz.4)alkenyl, -OR41 and amino (with two
substituents independently selected from the group consisting of hydrogen, Ci4
alkyl, arylC+.4 alkyl, arylcarbonyl, arylC4.4 alkyl carbonyl and heteroaryt Cq4

30 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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bi). hydroxy; and bk). heterocyclyl optionally substituted wwth one to two
0oX0 substituents; and, wherein the bd). aryl, be). heteroaryl and bk).

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

i ndependenWo208&d%eetied from the group consisting of ClAPCIRSA94BpPonal |y
substituted on a termnal carbon atomwth a substituent selected fromthe
group consisting of amno (substituted with two substituents independently
selected fromthe group consisting of hydrogen and Cl-4 alkyl), (halo)l 3
and hydroxy), Cl.4 al koxy (optionally 20 substituted on a term nal carbon
atomwith a sybstituent selected fromthe group consisting of (halo)i_3),
am no (substP uted with two substituents independently selected fromthe

group consi std)ngCek awﬂbmﬁﬂll?@dbﬁ&dted@nka/ie)mlﬁmbam atbyowiths and nitro; 25
Preferably , 2 is selected fromthe group consisti n‘g of Cl.4 alkyl, aryl,
R

aryl (C14) al kyl , sogtituent sglacted spm thegroua cry$isting of andl, r¥sigaliylhet er ocycl

het er oaryl , het I JRq and ami no
(wth two subst|tuen%égylpﬁgféraémnqelt%é@? g?%'éh 3“2&1%%(% %b()) ]o COI’ISI sting of
hydrogen,5Cl1_4 arhin;al(wltlal’t\yb@ﬂbstltaemllndwepdemhmmwmdénoyrl {be groapkyl car bonyl
and heteroaryl Cl4 3 the the hetero por n of
R12 are opti onalQW‘S?&JBQPWZ%@QG”V\#%&M@ oeﬂlf I,S%Eqa ﬁt%ymﬁﬂ@h{ﬁdent |y
selected fromt t@rg@mgngmmgmg 4 afkyMO 2004/ 094441 PCT/ US2004/ 011490 of:
fa). C A al kyl tionally substltuted on a termnal carbon atomwth a

substit uent I 1-egikeny @mlﬁ@alb’rmtwtﬂ%{%ﬁﬂwmﬂﬂ carboen atopr wshiaky | |
cycl on ke | DB BLEATA e AR BohaPnd AR (LS S
consi stimgy of hysibstitentsGhdeperidertly sekyte@lromn ki grouprodnsisting of hydraggh C1. 4
Substi tuted on ATLEM AR SERdPRs & oo oprienally
fc). Cs.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisﬁng of (halo):.3 and hydroxy; .
fd). “cycloalkyl,
15 fe). heterocyclvl,
ff). aryl optionally substituted with one to four substituents independently
selected from the group consisting of Cq.4 alkyl and halogen; .
fg). heteroaryi,
fh). (halo).s;
20 fi). hydroxy; and
fi). nitro;

wherein the aryl portion of the arylC4.5 alky!, arylcarbonyl, arylC,.¢ alkyl carbonyl
of fa). are optionally substituted with one to four substituents independently
25 selected from the group consisting of C14 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), C14
alkoxy (optionally substituted on a terminal carbon atom with a substituent
30 selected from the group consisting of (halo},_3), amino (substituted with two
substituents independently selected from the group consisting of hydrogen
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substituent selected fromthe group consisting of amno (wth two 10
substituents independently selected fromthe group consisting of hydrogen
and Cl 4 alkyl), (halo)1l-3 and hydroxy; fc). C,.4 al koxy optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group consived 2oagrowfi41( hal 0) 1_3 and hydroxy; fd). cycl oakkyts2caboriep.

het erocyclyl, ff). aryl optionally substituted with one to four substituents
i ndependently select.ed fromthe group consisting of C1 4 al kyl and hal ogen;
fg). heteroaryl, fh). (halo)1_3; 20 fi). hydroxy; and fj). nitro; wherein
the aryl portion of the aryl Cl.8 al kyl, arylcarbonyl, aryl G _e alkyl
carbonyl of f i i .mth one to four substituents

i ndependent |y q%Ejgéf%@?@dﬁﬂg%%¥PﬁgR§%ghg%@gﬁsisting of Cl14 al kyl
(optionally substituted on a term nal carbon atomw th a substituent
selected fromthe group consisting of amno (substituted with two
substituents i nEepedichents of the peseatintemiontifsudegthoswcompsingds afgForhulay dr ogen
and C1.8 alkyl), (halo)l.3 and hydroxy), CIA al koxy (optionally substituted
on a terni nallTehshown BtT@bad+ h a substituent 30 selected fromthe group
consi sting of (halo)1-3), amno (substituted with two substituents

i ndependently selected fromthe group consisting of hydrogen 36 WO
20041094441 PCT/ US2004/ 011490 and Cl1-4 al kyl), hal ogen, hydroxy and nitro;
Enbodi nents of the present invention include those conpounds of Formula
(I'la) shown in Table 4. 5 37 WD 2004/ 094441 PCT/ US2004/ 011490
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Table 4 RON~ 5 ONO~r | 6111 OH OH Cpd Rio 37

napht hal ene- 2-yl -acetyl 38 2-naphthoyl 39 1-(4-hydroxyphenyl) 40

1- (4- met hoxyphenyl) 41 N-[5-(sul fonyl)-thiophene-2-yl nmethyl]-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-f | uor ythaay9d4land racemat es, enantioners, di ast er BOWEBX04IId498al t S
thereof. 10 The conpounds of the present invention may al so be present in
the form of pharnaceutically acceptable salts. For use in nedicine, the
salts of the conpounds of this invention refer to non-toxic
"pharmaceutically acceptable salts."” FDA approved pharmaceutically
acceptable salt fornms (Ref. International J. Pharm 1986, 33, 201-217; J.
Pharm Sci., 1977, Jan, 66(1), pl) 15 include pharmaceutically acceptable
acidic/anionic or basic/cationic saltsTabliedar maceutically acceptable
acidic/anionic salts include, and_are not 38 WO 2004/ 094441

PCT/ US2004/ 011490 |imted to aceRa@. e, benzenesul fonate, benzoate,

bi carbonate, bitartrate, bromnmide, ®chum edetate, cansylate, carbonate,
chloride, citrate, dihydrochioride{ edefate, edisylate, estolate, esylate,
fumarate, glyceptate, gluconate, glhwtamategglycollylarsanilate,

hexyl resobci nate, hydrabani ne,

Cpd R1o
37 naphthalene-2-yl-acetyl
38 2-naphthoyl
39 1-(4-hydroxyphenyl)
40 1-(4-methoxyphenyl) |
M N-[5-{sulfonyl)-thiophene-2-yImethyl]-benzamide
42 8-chloro-5-suifonyl-imidazo[2,1-b]thiazole
43 Naphthyl-2-aminocarbonyl
44 1-(4-flucrophenyl)

and racemates, enantiomers, diastereomers and salts thereof.

10 The compounds of the present invéntion may also be present in the form
of pharmaceutically acceptable salts. For use in medicine, the salts 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)

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

Pharmaceutically acceptable acidic/anionic salts include, and are not
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5 hydrobrom de, hydrochl ori de, hydroxynapht hoate, iodide, isethionate,

| actate, |actobionate, nalate, nal eate, mandel ate, nesylate, nethyl brom de,
nmet hylnitrate, nethylsulfate, nmucate, napsylate, nitrate, panvpate,
pant ot henat e, phosphat e/ di phospate, pol ygal acturonate, salicylate, stearate,
subacet at e WG0¢0aatle, sulfate, tannate, tartrate, teocPar/Es200a@yddate and 10
triethiodide. Organic or inorganic acids also include, and are not limted
to, hydriodic, perchloric, sulfuric, phosphoric, propionic, glycolic,

met hanesul foni c, hydroxyet hanesul fonic, oxalic, 2-naphthal enesul fonic,

p-tol uenesul fonic, cyclohexanesulfam c, saccharinic or trifluoroacetic

d. 15 Ph | d d
201 | 15, PRageqys Redblol caRSERRbRLIRARAR kithioahlmudpgelce; and e
known as trlbﬁdrhMéroadyxmm byethteycamepatia cerbonateehloside, cifratd, RI S'), amoni a,
cal cium  cal ci um gl ucona cal cium h dI‘OXI de,

benzat hi ne, f-but m ne, ,

chl or opr ocai ﬁ’é’y t‘*@fqr , egeiats, edisylaia asiplaiee eSals: }‘-Hﬁar@ﬁ? Sycgptat

cycl ohexyl a Owve,

oY ohexy| ariipond, HekHAGr GRELNTprS L RSIATERoK B?Bﬁébﬁcah}#%e

pi peri di n§ }hgdmbsmmlde hpdmabbridmhydmnyoaphlhpakeoimm timathrpdatex I@tat(eaqueous)
pr ocai ne, qu odi u sodi arbon m 25 ethylhexanoate
sodi um h_ydro '6 NP, @taf?jﬁdpﬁﬁa aﬂg%a %rm%y %'% Blds of the

pr esent Invernﬁetﬁ?nmm bﬁetﬁgpl@hmbeﬁnuwatbhn@psymgrmﬁﬁ@bhm@bty accept abl e
cation selected Tromthe group consisting of alum num

2- ani no- 2- hymaasomﬁrtaﬁ@lpfmsebateédinhmtanpotvsala@m{%m a%hcylate. stearate,
tris( hydfOXyngQ{ét%%”bﬂeaﬁétBa&ﬂfaté 't ﬁ?lr’a%'atgﬂrﬁ‘?é te Ei%aé Yos Aga. 30
- DU ’'um Ucona clu

benzat hi ne, am ne, cal ciuny ca m hydr oxi de,
chl or opr d6ai I‘lll'&EthIDHmlel r@rgaakoodr ma*glann:eacb:tsrai&&cemchﬁel ane aoélhoﬂlrdted to,

cycl ohexyl am Q04/ 09444 / US2004/ 011490 .di et hanol a

et hyl enedi am™ g"'OCF‘FrtFFﬁ\%H‘Pf'Eu nc,ijl"%g\Iq{g: PRRRJPIME QlHgolic nﬂ?ﬂ?ﬁﬂ l?]

NHACH,  N- et hykirdyindfasiifshic, RIXBRS, i20hdPhthdIRuFbHIE) p-toluenesulfonic,
cyclohexanesulfamic, saccharinic or trifluoroacetic acid.

15 Pharmaceutically acceptable basic/cationic salts include, and are not
limited to aluminum, 2-amino-2-hydroxymethyi-propane-1,3-diol (also known as
tris(hydroxymethyl)aminomethane, tromethane or “TRIS"), ammonia,
benzathine, t-butylamine, calcium, calcium gluconate, calcium hydroxids,
chloroprocaine, choline, choline bicarbonate, choline chioride, cyclohexylamine,

20 diethanolamine, ethylenediamine, lithium, LiOMe, L-lysine, magnesium,
meglumine, NHsz, NH4OH, N-methyl-D-glucamine, piperidine, potassium,
potassium-t{-butoxide, potassium hydroxide (aqueous), procaine, quinine, SEH,
sodium, sodium carbonate, sodium-2-ethylhexanoate, sodium hydroxide,
triethanolamine (TEA) or zinc.

25

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,

30 benzathine, t-butylamine, calcium, calcium gluconate, calcium hydroxide,
chioroprocaine, choline, choline bicarbonate, choline chioride, cyclohexylamine,
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pot assi umt - but oxi de, potassi um hydroxi de (aqueous), procaine, quinine, SEH,
sodi um sodi um carbonat e, sodi um 2-et hyl hexanoate, sodi um hydroxi de, 5
triethanolamne (TEA) and zinc to forma salt. Preferred cations for use
with the instant conpounds are selected from the group consisting of

benzat hi ne, W@ 2W¢03#4m ne, cal ci um gl uconate, cal cium hpdr@s2aeoiiedool i ne

bi carbonate, choline chloride, cyclohexylam ne, 10 di et hanol am ne,

et hyl enedi am ne, LiOwve, L-lysine, NH3, NH4AOH, N-nethyl-D- gl ucan ne,

pi peri di ne, potassiumt-butoxide, potassium hydroxi de (aqueous), procaine,
qui ni ne, sodi um car bonate, sodi um 2-et hyl hexanoate, sodi um hydroxi de,

tri et hanol am,n rongt hane.. 1 r.e prefanabl y..cations for use with
thee i nat ant CEOIEOIRDELFLYERBHaria RuRl Bkl T hsmEd et el o

t - but yl am nemgytidiine aH, t MENBHNRARethyPBiglws:piine abiberidindepstasdion, f or use with
the instant conpounds is  tronethane. 20‘Th? resent invention iIng¢ludes
within its s8eisesibtbyigsids: pelresiUBYISERMER (AAUSPHB): ProRAINR NG, Sifdner al |
such prodrug ' Flagh I i | whi ch are
readily convg?%{ﬁ’ ggléiH Vi vgbﬁ%bs%ﬂ%a%%yﬁg%%aggﬁﬁiﬁug, Ptlgﬁd%’he met hods
of treat ngnt tristharedamined@BA) andeind tordforn28 selte t er m "adni ni stering" shal |
enconpass the treatnent of the various disorders described wth the
conpound specifically disclosed or a prodrug conpound which would be

obvi ously i ncl udegrafedrdd Bafidifs fOF 08E with thdRistamy 88nb8nads hRPsKIEcted Hom
specifically disclosed including, but not limted to di phené:dphosphonate or

di phenyl phos i gratip cessisting of benzeathing, fdwutylaminen selgivm ghigpbatedsalciBhhvent i onal
30 procedure th I | d i.an ' prodrug
derivatives g'ygé'%&'(?tgsg??ﬁﬁggﬁé%rggn%ga%ﬁ@?%li]?i)t“'d&c| éﬁl 0 Fa%?hg‘r ugs", ed. H
Bundgaar ¢ EditivareiaminéDetichedibhtind A4OMRCTASRE MHE INHADH, N9B&thyFHDosphoni ¢
acid prodrugs, (as.described in De Lonbaert, S., et al, n-, Pepti di
o brt or s SBIRBTNHG PHSTTIS. PRI SR prdepaute e LY BRR RS,

procaine, quinine, sodium carbonate, sodium-2-ethylhexanoate, sodium

hydroxide, triethanolamine and tromethane. |

15 More preferably, cations for use with the instant compounds are selected
from the group consisting of t-butylamine, NH,OH and tromethane.

Most preferably, the cation for use with the instant compounds is
tromethane.
20
The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functionat
derivatives of the compounds, which are readily convertible in vivo into an
active compound. Thus, in the methods of treatment of the present invention,
25 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
30 procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs’, ed. H. Bundgaard, Elsevier,

40



of Orally Active Phosphonate Prodrugs, Bioorganic and Medicinal Chem stry
Letters, 1995, 5(2), 151-154; and, De Lonbaert S., et al, iV-Phosphononethyl
5 Di peptides and Their Phosphonate Prodrugs, a New Generatrion Neutral
Endopepti dase (NEP, EC 3.424.11) Inhibitors, J. Med. Chem, 1994, 37, 498-
511) and ph¥&pW#AMd41aci d prodrugs are intended to be i neCu@szbonbnimon t he
scope of the present invention. 10 The conpounds according to this

i nvention may have at | east one chiral center and thus may exi st as
enantionmers. In addition, the conpounds of the present invention may al so
possess-two or nore chiral centers and thus may al so exist as

di ast er eoner . pr , ti of . &h ent
compounds. i V3871 ERpMC R TFaRes (s berBeRBO8 ke SuRLPENRE 15 be
separ at edI by Peptidienthibiters of plebtranBedomptilass24.1 ¢pResigh wadPhpnricopgaphy .

6 ther  onant PbOERb AL oRBYREIe SHORBISS| HoPEHFNIGATT MeHEIeR SHegrhl i oner s.
The conpoun I l4&4. r f gelG el ) into
their conpo%%ﬁtg%?/glgcééﬂnﬁt(géqge @éﬁﬁ%’r%ég g@%ﬁ?ﬁuse?’rs%taasl'uch agﬁp ﬁ%ﬁ‘g{ ltion of
20 di ast ebeomipeptidpaiand TheirRhasphonatetRrodrugis: 4 New GpneradlicnyNauralve base,

this i mvent i Gdopepiase (2 B 08l iy, BIREL Bt T894 08, A8 on o ©
di ast er eoner i5q 1) 85d Bhésphinie atidgsrodiugk =paRieidedibbeintioaea Within mmgéi on and
renoval of the chiral auxiliary. A'ternatively, the conpounds may be

resol ved usi @§the pnesentiingentigPL.C col utm. It is to be understood that all such
i somers and m xtures thereof are enconpassed within the scope of the
present invention. The conpounds according to this invention wherein Z forns
a doubl e10bond w Thetchmpoants acadrdimgtta disinvention may havesatnedst pneshiral and X

is hyd 30 t | t ket o- | .taut ic f th
exi ot i " equiePET PIFE Gey S e Snapinars: i apdfin 8 compatblbatenat ol
such i soner s préer{¥AvERfidn ARY4Hdo PSaesSRNG 6 bl BRiraldRAtETS Bhdtigs iagr eof are

enconpassed W thin the scopé of the present )
also exist as diastereomers. Where the processes for the preparation of the

present compounds give rise to a mixture of stereocisomers, these isomers may

15  be separated by conventional techniques such as preparative chromatography.
Accordingly, the compounds may be prepared as a racemic mixture or, by
either enantiospecific synthesis or resolution, as individual enantiomers. The
compounds may, for example, be resolved from a racemic mixture into their
component racemates by standard techniques, such as the formation of

20 diastereomeric pairs by salt formation with an optically active base, followed by
fractional crystallization and regeneration of the compounds of this invention,
The racemic mixture may also be resolved by formation of diastereomeric
esters or amides, followed by chromatographic separation and removal of the
chiral auxiliary. Alternatively, the compounds may be resolved using a chiral

25 HPLC column. ltis 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
30  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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i nvention. During any of the processes for preparation of the conpounds of
the 5 present invention, 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 conventional protecting groups, such as those

descri bed iWOPHaO®EL ve G oups in Organic Chem stry, e@CTWSkoW1iMpOTi €,

Pl enum Press, 1973; and T.W Geene & PP.GM Wits, Protective Goups in
Organic Synthesis, John 10 Wley & Sons, 1991. The protecting groups may be
removed at a convenient subsequent stage using nethods known in the art.
Furthernore, sonme of the crystalline forns for the conpounds may exist as

pol ynor phs | nt | ent 15

i nventi on. ?ﬂﬁ;\@&t@ggrﬁh&égfnéﬁo%%%gﬁg’a%%@m@ghﬁggg?%wgg?rgéﬁs with water
(i.e., hydrahesjtioar common organi ¢ sol vents, and such solvates are al so

I ntended to be enconpassed within the scope of this invention. As used
herein, unless otherw se noted, "alkyl" whether used alone or as 20 part of
a substituent gr : ' hjﬂﬁ‘ | havi ng |
to 8 carbon atom%%}dg%@ﬁjﬁggﬁcgﬁg?ﬁ%ﬁ%r?ma%%@%% terur?IEQSFE‘;exy" refers
to an - O%al kyksenilimtdantionnt mpydgpnecassaryiandiirkigsirablede pdetecheansitiveror.
SSmlarly, the terns "alkenyl " and "al kynyl" refer_to_strai a ranched
carbon chai H?aﬁté‘(ﬂ%“&?af’a a§¥@£F%W° Cb'i% %’Pcﬁrﬁx‘?dnm%sem%l%%%ﬁ?\fﬂ%range, 25
wherei n an ahlisanybf cdnehtidias phdtebBtbiroaps slieH Risahbs deddiibedan Phstebtiand an

al kynyl chain has at_least _one triple bond in the chain. An alkyl and al koxy
chain may beGEURSHN QigaC Shemistay, @dn diF - \WaMsSHnigt Blenem Pigssn1963ia§ as a

|inking groupy Vilang g P ﬁ@‘g}g@t‘%r BRAbAive Bolps id 8%&96%&%%&%%@'%%& S

saturated, noncyclic or po C—_nyarocarpomm 11rngs of from 3 to 20 carbon
at om mentfler sWilpy &fSoreh991.r dhe protectrly grdRpy\May i WedtovbtiatRCIorveato/ 011490

carbon atom nenbers)..  Further cycl oal kyl. ring may optionally be fused to
one or m)res%gﬂﬂﬁgtmg%?ﬂagm%%‘#p*wrb% tE%@H' rings include, and are not

limted to,

p

Furthermore, some of the crystalline forms for the compounds may exist
as polymorphs and as such are intended to be included in the present
15  invention. In addition, some of the compounds may form solvates with water
(i.e., hydrates) or common organic solvents, and such solvates are also |
intended to be encompassed within the scope of this invention.

As used herein, unless otherwise noted, “alkyl” whether used alone or as

20 part of a substituent group refers to straight and branched carbon chains
having 1 to 8 carbon atoms or any number within this range. The term "alkoxy”
refers to an -O-alkyl substituent group, wherein alkyl is as defined supra.
Similarly, the terms “alkenyl” and “alkynyl” refer to straight and branched
carbon chains having 2 to 8 carbon atoms or any number within this range,

25  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.

30 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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cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or adamantyl.
5 The term "cycl oal kenyl" refers to partially unsaturated, nonaromatic
noncyclic or polycyclic hydrocarbon rings of 3 to 20 carbon at om nenbers
(preferably from3 to 12 carbon atom nenbers). Typically, a 3 to 5 nenber

ring contgdsephaedoubl e bond and a 6 to 9 nenber ri ngrfﬁ,%@b?ﬁ%ggglti ple

doubl e bonds. Further, a cycloal kenyl ring may optiona to one
or nore 10 cycl oal kyl rings or cycl oal kenyl rings. Exanples of such rings
include, and are not |imted to, cyclopropenyl, cyclobutenyl,

cycl opentenyl, cycl ohexenyl, or cycloheptenyl. The term "heterocyclyl"
refers-to a nonaromatic cyclic ring of 5 to 8 15 nenbers in which 1 to 4
menber s ar e parthon@bom onerabere) dfother,i accycioalkytring may optidnally befusexhioesrs i n

Ul fur - wher 8 RORBI AR N085- FpriviRg oL ST Ars Tebr: s eorot fBaileat ur at ed
bonds. Al t er padibpepy, cﬁd&uﬂﬁ}c@fg@g?ﬁtgb(bydéﬂ&yﬁ@%cl@%ﬁm%ﬁ@déﬁlaﬁtyl.benzene ring

(benzo fused heterocyclyl), a nenbereéd heteroaryl ring 20 (containing
one of O, S or N and, optionally, one additional nitrogen), a 5 to 7

menber ed gycl oal k C Volog o erocycl yl
ring (of gt he sarrz_h%g%rfnni ?t{:lg%lké;?i"g%%e&éé%ﬁrﬁ%@s@(%?ﬁl{#ggaﬁnﬁg%rﬂ%#&a further
fusled Ir|k ng) I monc%mls&nl polychclictydreakoon r](cmgsa)f3armﬂﬁeatboofatamuﬁhbeﬂ_skyl :
compoands. of (THERRN LR 17 12 FREbBRsGHmBaRe Y P a0 S TEAHET B ¢ he
het erocycl yl chhiams@ne dodbleboritandad 6% 9 Mdhster rfﬁgr&ﬂ%mgftipfe*&uué/em ion may
have a partially saturated heterocyclyl ring. dditionally, the

het er ocycl yl boads. beurtier gy eyrlaaikenyt ngimey optienally bgdused tefanerasaorgar ti al | y
sat ur at ed~ he Y f et . _.Such
conmpou ndiEO ar éﬁﬂ‘g@(@ 5%?? § E%%W@f I%/X%Qp 8%&% s@cg‘g@ggﬁté R‘l?%t gﬁ@géerqoet d to 30
as het er oar y limitedrrm wpcloprobsayiptyeiobaferipk teslomartényll, aytiohpseny@rude, and are
not limted t?, '¥rr?IinyI (i ncluding 2Hpyrrole, 2-pyrrolinyl or
3-pyrrolinyl PY%’}‘? BM¥di nyl , 43 WD 2004/ 094441 PCT/ US2004/ 011490
2-imdazolinyl, imdazolidinyl, 2-pyrazolinyl, pyrazolidinyl, piperidnyl,
nmor phol i nyl , _
The term “heterocyclyl” refers to a nonaromatic cyclic ring of 5to 8
15 members in which 1 to 4 members are nitrogen or a nonaromatic cyclic ring of 5
to 8 members in which zero, one or two members are nitrogen and one member
is oxygen or sulfur; wherein, optionally, the ring contains zero, one or two
unsaturated bonds. Alternatively, the heterocyclyl ring may be fused to a
benzene ring (benzo fused heterocyclyl), a 5 or 6 membered heteroaryl ring
20 (containing one of O, S or N and, optionally, one additional nitrogen), a5to 7
membered cycloalkyl or cycloalkenyl ring, a 5 to 7 membered heterocyclyl ring (of
the same definition as above but absent the aption of a further fused ring) or
fused with the carbon of attachment of a cycloalkyl, cycloalkenyl or heterocyclyl
ring to form a spirc moiety. For instant compounds of the invention, the carbon
25 atom 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
30 as heteroaryl compounds. Examples of heterocyclyl groups include, and are not

limited to, pyrrolinyl (including 2H-pyrrole, 2-pyrroliny! or 3-pyrrolinyl), pyrrolidinyl,
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t hi onor phol i nyl and piperazinyl. In the present invention, when Rl is
selected from heterocyclyl, the term"heterocyclyl"” refers to a nonaromatic
cyclic ring of 5to 8 nenbers in which 1 to 4 nenbers are nitrogen

wherein, the point of 5 attachment for the heterocyclyl ring at RL is a

ni trogen riwg 2¢feafibddl and, wherein optionally the ringpcenisaems1iasr o, one
(for 5 and 6 nenber rings) or two (for 6, 7 and 8 nenber rings) unsaturated
bonds. The term"aryl" refers to an unsaturated, aromatic nonocyclic ring of
6 10 carbon nmenbers or to an unsaturated, aromatic polycyclic ring of from
10 to 20 carbon nenbers. Further, an aryl ring may optionally be fused to

lsed cycl oalRPIRERI, R RNAC et o RbR A i RobE, 2
wher ei n, fortﬁ&ﬁo@ﬁbWﬁn@PlpePéW fhethé Erésbﬁﬂﬁveﬁti&ﬂ #MEH FEliddledtedys and

cycl oal kenyl rmn used t'o an 15 additional benzene ring éto provi de
fused nmul ti pfr@mrhai@f0§)}f§!|eﬂﬂ§ temre fhedgroeyayb rretess fo a prrarpmeatic eyclicumg Adbyie ri ngs

i ncl ude, and nyl, indenyl

or anthr acen??ﬁwgiw&ﬁg& @@g%%@érgfng@%bbﬁhﬁ%ﬁr,g}%@:{)lgf)&?ng of 5 or 6

hrrenbers 20 ‘aﬂ@ﬂmemtfm"ethe heterosyei gigatdR, lsarrhiwgemtmelmﬂiehmdatvhé@&st one
et er oat om

Suitabl e heteroatgns_include nitro 0X n
sul fur. In tHEt' ﬁ)étheoﬁ‘"%c%%%?-‘ér@ P”%g rs ?@Gm@%{ )Pf (ﬁgﬁi i ns one
menber of nit ?ﬁbmb@ﬁ‘ﬁfﬂg‘%}?uﬁéatﬁﬂé‘téd%orﬁ@d i n addition, may cont ainupto

g
t wo addltlonaf| ni trogens e case of 6 menbered rings, the heteroaryl
ring may contain fromone to 25 three nitrogen atons. For the case wherein

the 6 nenber ring thre oge at. nost t itro nat are

adj acent. Optiona ﬂt'l ?er ertegqr%)gar%ans‘fqt ted a %@W%n%? g EhZ 8N i ng (benzo
f used heu@roaémbhm@nﬁer@ror@o anmhﬁte@tedw@tcﬁmﬁz;rpdl dycgring efffam nong20ne of O,
S or N and, optlonal I one additional nitrogen a5to 7 nenbered

gl i cygl ic ri AgFben naprggqrg T urBeh an &yl Heg HFQY(RRE‘PBa tpﬁgfuggd {enQier MAkey sulpr a
ut absent tggnib?r? Jﬂ@rs%eﬁch MB&@SQJ Helrlﬂ?j (teﬁ(eny%&'&s@a 3@3%&\9!8@( y

groups inclu e not limt pyrr xazol yl,
44 WO 2004/ OsyelddkereT nn&M/t@nmm(ad cyc:loalkenyl wherein, for the purpose of

these definitions, the cycloalkyl rings and cycloalkenyl rings may be fused to an

15 - additional benzene ring (to provide fused multiple ring systems such as fluorene).
Examples of such aryl rings include, and are not limited to, phenyl, naphthalenyi,
fluorenyl, indenyl or anthracenyl.

The term “heteroaryl” refers to an aromatic ring of 5 or 6 members

20  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 8 membered rings, the heteroaryl ring may contain from one to

25 three nitrogen atoms. For the case wherein the 6 member ring has three
nitfrogens, 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
nifrogen), a 5 to 7 membered alicyclic ring or a 5 fo 7 membered heterocyclo ring

30 (as defined supra but absent the option of a fﬁrther fused ring). Examples of
heteroaryl groups include, and are not limited to, furyl, thieny!, pyrrolyl, oxazotyl,
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thi azol yl, imdazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl,
triazolyl, thiadiazolyl, pyridinyl, pyridazinyl, pyrimdinyl or pyrazinyl;

fused heteroaryl groups include indolyl, isoindolyl, indolinyl, benzofuryl,
benzot hi en i lyl, benzi m dazol yl, benzthiazolyl yl,
benzisoxaz%%&??gggégothiadiazolyl, 5 benzotriazol yl, qU|ﬂ§ﬁ$@&ﬁ5?8h

qui nol i nyl, isoquinolinyl or quinazolinyl. The term"aryl al kyl" nmeans an

al kyl group substituted with an aryl group (e.g., benzyl, phenethyl).
Simlarly, the term"aryl al koxy" indicates an al koxy group substituted with
an aryl group (e.g., benzyloxy). 10 As used herein, the term"carboxyl

refers to thenaa uﬁmde&bmirpyra%@ @oxagolyl( lebmmz@ﬁﬁdmadmbm fedzolyt,t o the
substituent - he term"imno" refers to the substituent HN=. 15

Waenever the ﬂll@(ﬂlﬁdﬂi Rypidinyh pyridazinyl, pyrimidiey oF Pyezingb fysegrheterearbgiosPappear
ina nanme of t r shal | be
|nterpret ed ansc"fimféﬁcﬁ% HSﬂHﬁ&éerﬂﬁoihw,t%r?éﬁ lgt?%éﬂé \ig&%aoéro Iy""al kyl" and
‘aryl . " Desi @eatnenﬂazolybé:eszthﬁzolyarbbnmmzdms bem@xazﬁlyl mmzcihiamazolgr er

i ndepende tI to theorlﬁurrber of car bﬁ'{[ r] %I ety or to the
al kyl por egfottazolyl fuindlizitwt Apine y,qumno}my éﬁrﬁwn% Wbpears as its
prefix root Hovvever for clarity in the terns C9 Cl4 benzo fused

cycl oal kyl ", "C9-Cl4 benzo fused cycl oal kenyl ", "C9-Cl4 benzo fused aryl"
C9-Cl4 refers toThﬁée"ﬁU@ﬁé@'kYJf rr@ans)anaﬁwbqr@urb@ubstﬁuteﬂh\éthmmlrmoum ng (6)

el ude car bod- Seofk bR Sibilg, b6, ybRRo IRAEEs B BRad ' oot e
The 25 amounigrafp substitutddugith an atyl gtﬂmpdegq banpgidgl)y " opt i onal |y substituted

with one to five substituents” is |limted to that amount of open val ences
on the mb ety available for substitution. In general, under standard

nomencl at ure rul easysed hERNiQUEN R ‘EQr'b%xylmPefgfsStB'tﬁéHﬁlﬁng Rfpte(0jaialr por tion

of the designated side chain is described first fol g %/Re} e adj acent
functi onal i t ywhewased acoergingly} todhe aubsiituentrGOOHMthe, tefmrmnao epptuthe94441

PCT/ US2004] 043480 ent e

15 Whenever the term “alkyl” or “aryl” or either of their prefix roots appear in a
name of a substituent (e.g., arylalkyl, alkylamino} it shall be interpreted as
including those limitations given above for “alkyl” and “aryl.” Designated numbers
of carbon atoms (e.g., C+-Cs) shall refer independently to the number of carbon
atoms in an alkyl moiety or to the alkyl portion of a larger substituent in which alkyl

20 appears as its prefix root. However, for clarity in the terms “Cg-C44 benzo fused
cycldalkyl”, “Cq-C14 benzo fused cycioalkeny!l”, “Cq-C14 benzo fused aryl”; Co-C14
refers to the number of carbon atoms both in the benzene ring (6) and the
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

25  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
30 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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exanpl e, a "phenyl d -Cs al kyl am doC, - C6al kyl " substituent refers to a group
of the formula: 1O JL ,X1-C6 alkyl --0 -~-Cl-C6 alky ~-NH 5 It is

i ntended that the definition of any substituent or variable at a particular
| ocati on i W2 h¥dul e be i ndependent of its definitionBCBUSHMEN®OI n t hat
nol ecule. It is understood that substituents and substitution patterns on
the conpounds of this invention can be selected by one of ordinary skill in
the art to provide conpounds that are chemically stable and that can be
readily 10 synthesi zed by techniques known in the art as well as those

met hods set_feihirble, BCPRIYICI-EL HYBAIAIS. ClaldM Subinegatiireferd  dgloapiepsi i on
conprising a pharmaceutically atCceptable carrier and any of The conpounds
descri bed abdheformuleés illustrative of 15 the invention is a conposition
made by m xi ng any of the conpounds stcribed above and a pharnaceutically
acceptable carrier. A further illustnation of the iy kion i s a process
for making a conposition ¢o ;g;%QE/EEXipdhdﬁwakw ympounds descri bed
above and a pharnaceuticéfT&g abl eNcarrier. The\—ptésent invention also
provi des conpositions conprising one or nore conpounds 20 of this invention
I n association with a pharmaceutically acceptable carrier. The conpounds of

the presept inventi.on. ar ef ul rine protease, inhibito I n particular,
i nhi bi torE of cat ﬁ%éwtﬁ“@@ii‘a{ ﬂ'ﬁﬁp&@gpnﬁgpmsuggqtuw t"laﬁ'ﬁg%é\tfﬁ ammat ory and
serine prot eadgptidiRsH IGéadndh 2aheIRESle bRORBesndeResEitdsmiitttisSelgdwhdtelinde,

i nfl anmat ory and serine protease nedi ated di sorders include, and are not

linmted to, phatroelecylei ifisandarsteqd hehauhstibients and substiteiinn pattarny enpul monary
himn s, viaroTRPNof YRR o o el b5 opRad o Bl ndhe ©

post oper at i veartdhmevide cofrpoumtis tat arelcliemiealiystable ar thay carl beseadifynpounds

woul d be yseful  in treati 46
19 synthesized by tegt%\iques known in the art as well as those methods set forth

herein.

lustrative of the invention is a composition comprising a pharmaceutically

acceptable carrier and any of the compounds described above. Also illustrative of
15  the invention is a composition made by mixing any of the compounds described

above and a pharmaceutically acceptable carrier. A further illustration of the

invention is a process for making a composition comprising mixing any of the

compounds described above and a pharmaceutically acceptable carrier. The

present invention also provides compositions comprising one or more compounds
20  of this invention in association with a pharmaceutically acceptable 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

25 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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WO 2004/ 094441 PCT/ US2004/ 011490 di sease states caused by angiotensin I

i ncluding but not limted to hypertension, hypercardi a myocardi al
infarction, arteriosclerosis, diabetic and non-diabetic retinopathy,
vascul ar restenosis and the |ike. Additionally, these conmpounds can be used
for i mmunewgroulaisson. The utility of the conpounds t o PCTASRIBOTIAH ammat ory
and serine protease nedi ated disorders can be determ ned according to the
procedures described herein. ' An enbodi nent of the invention is a nethod
for treating inflamatory and serine protease nedi ated disorders in a
subject in need thereof which 10 conprises adm nistering to the subject a

t her apeuti cal i : : | tions
descri bed abgké?%A%tggsi%@F%@ggmﬁ;{eﬁgﬂm 'H\B/Itejﬁ@pg)r??ﬁémm{eé%ﬁgg&géﬁéﬁ%@ﬁpound of
Fo][ Irrul a (1) hypertaeizmeperdil infarcﬁtfoggarter?é'glgwsmﬁidbe_ﬁc hn@abig{aﬂ}amtiq g
inflammatory or serine protease nediated disorder .in a subject jn nee

t her eof . TherqlBPRANY r‘@épplﬁbresgaé“)ﬁ@é@%ﬁ@? like, ‘&Q‘ﬂ@’?”i’dhﬁsqgo'h@?m G35y

i mproving, hgkt ehRingl ioR ekl LM DARRE r serine
pr ot ease nedlﬁg:uggaéci)rs"gr dgrg nﬁkﬂd%gﬂs t;ﬂl%!eg;g{@%ﬁ%eéedgﬁé her eg‘??ﬁéﬁfl such net hods
of treatdeninflammatatyendserine pradesda mediatadedisardens ash hendetemeiett i nvent i on.

I n accordance w th th ods of th esent. i nvention, the individual 20
conmponent s O@G?Q{gmgfs?r%ﬁ@?%‘ﬂge%ggwﬁgg ®®lei n can al so be adninistered
separately at different tinmes during the course of therapy or concurrently
in divided or single conbination forms. The instant invention is therefore

to be underst oodABERbasinmentef the inveption ?Se@m%fpr Q'Fﬁﬁ'ﬂﬁ mﬂleﬁpr%atew
al ternating aég%%ﬁggpféort% ﬁ'l%ﬁiattéﬂ Gisoftfird Wi&?@?ﬁ% nb?dttﬁexeﬁf WRIcR" P;r:f ed

accordingly. m "subject™ as used her , refers to an ani
(preferably, campnisesratministstingtecthersabjegt a dhérapeut)caliy effacivebareountod anlp) ect  of

L Fant ot angh A s oSSR SRR eSS kA PR B Youna o
phar maceut i ¢ #veptsnis thealse®flatddnshdumg dYiFehadiad® foPthe préparation of a
medicament for treating an inflammatory or serine protease mediated disorder
in a subject in need thereof, The term “ireating” as used herein refers to a
15 method for improving, halting, retarding or palliating an inflammatory or serine
protease mediated disorder in the subject in need thereof. All such methods of
treatment are intended to be within the scope of the present invention.

In accordance with the methods of the present invention, the individual
20 components of the compositions described herein can also be administered
separately at different times 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.

25
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.
30 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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WO 2004/ 094441 PCT/ US2004/ 011490 nedicinal response in a tissue system

ani mal or human, that is being sought by a researcher, veterinarian,

medi cal doctor, or other clinician, which includes alleviation of the
synptons of the disease or disorder being treated. 5 As used herein, the

t er m " conpdk0 2¢0d#i94441s i nt ended to enconpass a product eoTESK®IMQ4idohe
specified ingredients in the specified anounts, as well as any product
which results, directly or indirectly, from conbinations of the specified
ingredients in the specified amunts. 10 To prepare the conpositions of this
I nvention, one or nore conpounds of Formula (1) or salt thereof as the

active i ngredl ent, is intimately adm xed w a pharmaceutical carrier
accor di ng to”@gmf@ﬁquﬁﬁa?‘e %FW@@M?@%P"WBUWBEH L%'érbﬁiﬂi%%lg

carrier P afchtir %té!rg{ drigh Ym8diciQ I &%‘H‘?é“r@hﬁi@uaﬂf wéi&ﬁ ihcNidBsof
preparati on esired for mnistration par ent eral ) .

Sui t abl e phaaltevizdioniof tie wmﬁompmmeedimsemdsoad@ baMgItrdeMm in the art.
Descriptions of sone of these pharmaceutically acceptable carriers nay be
found in The Handbook of Pharmaceutical Excipients, published by the

Amer i can #har maceps used hé@@Cthé‘térﬁﬂ"céﬁ@obiﬁ@n’%ﬂﬁt@ﬁ@@@ld éRtornPadsed Y of Great
Britain. 20 Methods of formulating conpositions have been described in

nunerous  puBlodiist $ANRIHNE thesepeufiiadiagredientsain t%§ﬁg@f'% pmountsage @l  Second

Eﬁ; irrgur:]eut [ ca%’ Eggage wm%ga'?enkrwﬁﬁ"'@@ 1 ons J%\tjﬂ %eﬂg{srl@ghgtedﬁlt ed 25

by Avis et abpedifiet lﬁgmfdmuiemmeadpeﬁﬂed@mdimtm Di sperse Systens, Vol unes
1-2, edited by Lieberman et al; published by Marcel Dekker, Inc. In
preparing a conposition of the present invention in liquid dosage form for

oral, toppcal, 'W@'p?éﬂé?@’thé‘é&hbbﬁﬁdr@bﬁﬁﬂ iRAIRBh S oﬁﬁh@ifé‘bérhbéﬁhdm any of
the 30 usual pharmaceutical media or excipients may be enployed. Thus, for

|iqui d dosagef Fermuda (8o sakhereefnsthp astive ingredient) isgntirsatelhedixedsviting
di sper si ons) a pﬁ%rmaceutlcal carrier according to conventional pharmaceutical
compounding technigues, which carrier may take a wide variety of forms
depending of the form of preparation desired for administration (e.g. oral or
15  parenteral). Suitable pharmaceutically acceptable carriers are well known in
the art. Descriptions of some of these phamaceutically acceptable carriers

may be found in The Handbook of Pharmaceutical Excipients, published by the

American Pharmaceutical Association and the Pharmaceutical Society of Great
Britain.
20
Methods of formulating compositions have been described in numerous
publications such as Pharmaceutical Dosage Forms: Tablets, Second Edition,

Revised and Expanded, Volumes 1-3, edited by Lieberman et al;
Pharmaceutical Dosage Forms: Parenteral Medications, Volumes 1-2, edited

25 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
30 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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WO 2004/ 094441 PCT/ US2004/011490 and solutions, suitable carriers and
additives include but are not limted to pharnaceutically acceptable
wetting agents, dispersants, flocculation agents, thickeners, pH control
agents (i.e. buffers), osnotic agents, coloring agents, flavors,
fragrances , Wewdesmst i ves (i.e. to control mcrobial greeruseseiiyseand a 5
liquid vehicle nay be enployed. Not all of the conponents |isted above w ||
be required for each Iiquid dosage form In solid oral preparations such
as, for exanple, powders, granules, capsules, caplets, gelcaps, pills and
tablets -(each including inrediate release, 10 tined rel ease and sustai ned

rel ease formul ati sy ble carriers,and,addit]ves i ut are not
limted to qiaﬂa LE'O?‘BW lab a2 o AtV inqidg b b SBINRUT RS R | dant s
di sintegrati Eﬂa%@é&ﬁucéﬂ}ﬂaéd@?t&ﬁl&%ﬁ GRjemes, Aspehints SReeulafion agents,

adm ni strati tabl ets and capsul es represent the nost advant ageous or al
dosage unit fteicksners %D@Nr@@@n&ﬁ gdb Jnegraatic sgentsacalodngagenisobvi ousl y

15 enpl oyed. e d, film
coated or eleeeerag e e allRY 8 SdtolER i b e FORLE®
conposi ti @ns ligoie \ﬁehldlmhwycb@@gﬁloﬁled nBlof albof thedongsonehtdlistés abeid Wi, be

capsul es, powders, gran | ozenges, sterile parenteral 20 solutions or
suspensi ons, TAIAGET ﬁ%&b@%‘ QPS*FQQ]@T'B sprays, drops, anpoul es,

aut oi nj ect or devices or suppositories for admnistration by oral,

I ntranasal, sublingual, intraocular, transdermal, parenteral, rectal,

vagi nal , inhal ati ¢msalid oriahpnﬁpfaraﬂohelsudmaa,s‘or akarepleapowderns, gtanellesonposi ti on

b t ed itahle f hi
i st ot | GRpsueP. Gl Beicati Bis Bt SioigaSad Pelend oM fRleiskouna
such as tpe dme%aidtsustmue@ﬂaleﬁéa@tm@laﬂ@ﬁrgma% éarfleROdndPr epar ati on

for intramuscul ar injection. For @Fe ari nrq sol i conpositions such as
ug

tablets, t he §9ditives graludechytiase nphlijpited ordilpstsyorarwlatingragenth dvbriseets i cal
carrier, e.g.fonyefihafaalsd r%flﬁé ?g%ntégnﬂr?ﬁé fick eaL L%éc& thieir Q%éé@“ ot s

blnders, adhe5|ves |S|hte ra rrcants, antra erents an
Sui tabl e dil melmwsirahﬂmdl@letmﬂndar@snte's represéstdhe anost &dvantageous oral
dosage unit form, in which case solid pharmaceutical carriers are obviously
15 employed. If desired, tablets may be sugar coated, gelatin coated, film coated

or enteric coated by standard techniques.

Preferably these compositions are in unit dosage forms from such as

tablets, piils, capsules, powders, granules, lozenges, sterile parenteral

20  solutions or suspensions, metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories for administration by oral, intranasal,
sublingual, intraccular, transdermal, parenteral, rectal, vaginal, inhalation or
insufflation means. Alternatively, the composition may be presented in a form
suitable for once-weekly or once-monthly administration; for example, an

25 insoluble salt of the active compound, such as the decanoate sait, 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. conventionai tabletting
30 ingredients such as diluents, binders, adhesives, disintegrants, lubricants,
antiadherents and glidants. Suitable diluents include, but are not limited to,
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WO 2004/ 094441 PCT/ US2004/ 011490 starch (i.e. corn, wheat, or potato
starch, which may be hydrolized), lactose (granulated, spray dried or
anhydrous), sucrose, sucrose-based diluents (confectioner's sugar; sucrose
pl us about 7 to 10 wei ght percent invert sugar; sucrose plus about 3 weight
per cent noaNg 2edosdepit ri ns; sucrose plus invert 5 sugar, pelosgoodorsn ght
percent invert sugar, about 0.1 to 0.2 weight percent cornstarch and
magnesi um st earate), dextrose, inositol, mannitol, sorbitol

m crocrystalline cellulose (i.e. AVICEL TM m crocrystalline cellul ose

avai lable from FMC Corp.), dicalcium phosphate, cal cium sul fate di hydrate,
calcium lactate r|h drate and the ik Sui t abl blnders and adhesi ves

i ncl ude, but SW@‘& i, wngat & pokate sty é["%‘ihﬁ"aéi hydiahzed).daetesdt h gum
sucrose, gel £ ar o ] cel | ul ose,
sodium carb yﬁr%lta yce %Eleagg% &aﬁﬂwfj ulg? S’I%ck)tdéb c'gé%éx?;a)g%%gﬁjém%yl cel | ul ose,
hydr oxypr opy (ewif¢ationses sugat; shaoké pél)s abaat éto %Blwﬁlghi parceht Sperissugae bi nders

(i.e. alginic acid,an ts .t ereof u l.umi num si |l icate,

hyir oxyet hy! EupPaP BB HhoUE s \iejorbgierSent MR s AY: SEREE Al oBlG ese)

pol yet hyl gne sG?a’rCQboulﬂDWE@ﬁ@QB%hﬂi@lvéﬁ isdgar, BBOGIAN t66.2 WEIghY bénckAYr rol i done,
pol ymet hacryl ates and pregel atini zed starch) and the |ike. Suitable

di si nt egr ant §0\'f\’$§ﬁrﬁlﬂlé“d mﬁgl‘@synhgtearqtﬂ) deytresse, ingsifpl meannitebsarbitebt at o,

o s oa, SRR e AUEEE SBIERA I S ope k™o o
car boxymnet hy ke FM@@@rpaﬁdlcalmm'h(vhb}zﬁﬁéié | ¢a1kﬂum@dlfdte06|ﬁ§;dra@é Galmims,
pregel atini zed st arches

| ocust bean a@éataﬁrahvdﬁ@t@taw thgflres @@a@'arwwe@ﬁfd adgeﬁs@s Inchideq But are
pol yvi nyh y”nB“nrﬂﬂ’ tqaﬁlﬂ; %ﬁgdrhk@.largﬂrategﬁ?éﬁm uﬁ?@u%r&'édg@%hhadhere”ts

i ncl ude, ut are no esium cal €rum 25 and
sodi un), st eghicosacitarcht ahd celfilesics §emetivitellulose| sodmmd sodi um chl ori de,

DL-1 euci ne, carbowax,.400 ar od m di um benzoat e,
sodi ulrJn :atcet a8 b°%%'a‘)ém¥°?@%l? eglﬁp{%eﬁkugoseng\gqs{ggs'mﬁw ¢%® I&tj e andzt he
l'ike. Sui talp. Qro&yb@g?lbéllulﬁﬁé LRl thB Uike R ivatat@blubldTbk Gﬂpél@lblé BIrﬂerﬂi’bnSt arch,

silica (i. M silica available from Cabot, SYLOD TMsilica
avail abl e f r G@lginig gcid and salts thereof, magnesium aluminum silicate,

guar,

15 hydroxyethylcellulose [i.e, TYLOSE ™ available from Hoechst Celanese],
polyethylene glycol, polysaccharide acids, bentonites, polyvinylpyrroiidone,
polymethacrylates and pregelatinized starch) and the like. Suitable
disintegrants include, but are not limited to, starches (corn, potato, etc.),
sodium starch glycolates, pregelatinized starches, clays (magnesium aluminum

20 silicate), celluloses (such as crosslinked sodium carboxymethylcellulose and
microcrystalline cellulose), alginates, pregelatinized starches (i.e. corn starch,
etc.), gums (i.e. agar, guar, locust bean, karaya, pectin, and tragacanth gum),
cross-linked polyvinylpyrrolidone and the like. Suitable lubricants and
antiadherents include, but are not limited to, stearates (magnesium, calcium

25 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.

30 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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30 Grace/ Davison, and AEROSIL TM silica avail able from Degussa) and the
like. Sweeteners and flavorants nay be added to chewabl e solid dosage forns
to 50 WO 2004/ 094441 PCT/ US2004/ 011490 i nprove the palatability of the oral
dosage form Additionally, colorants and coatings nmay be added or applied
to the sol iwiodesgiage4if orm for ease of identification of pChasghowgiiesw for

aest hetic purposes. These carriers are fornulated wth the pharnaceuti cal
active to provide an accurate, appropriate 5 dose of the pharnmaceuti cal
active with a therapeutic release profile. GCenerally these carriers are

m xed wth the pharmaceutical active to forma solid prefornulation

It t al ni h 1 Xt f . ' I ti
of The. pr esehuPogo i Baftebii 4R AL skbb i, AL B bABFM 26 et cor
General |y t hgoftirefsahaybetaidasd o bpplkrl haneedlidyosute fofm fohéfe sformon met hods:
(a) wet granul ation, granul ation and (c) dry blending. Wen

b) d
referring toimﬂ@tﬁﬂ«(ﬁ éh@ré%lla@tqfdﬁr eesipetia purepsesasThaseRATERISAIB, it is meant
fhat th i ve ! L . _ o
So that the. [lAd Sh0E phanfaRAERGIE btbyid U PUERYG, BHEPABRED (| PV,

dosage f of nsdese bf the pihabinateuticai attiveawith 8 dpsapadic rélease ofiled pref or nul ati on

conposition is then subdivided into unit dosage forns of the type described
above contai ning fromabout 0.01 ng to about 500 ng of the active

i ngredi ent of theGenerMpthedeVitierdare Miked #ith #heé Pﬁémﬁédéuﬁcél%i@é o ng the
novel conpositions may al so be fornulated in nultilayer tablets or pills to
20 provi de afeose aplikprefprmpiadianoeonapegitionegasigiaingreoerpegengays aikigioé, a dual

ol mamns % He Pl ooy e 58 e IR Er a5 05 ARARRARY C0500° 1
t wo conpodentasceptablesali¢hercel. eGehyratiy trenpreformulatiparwill bbifofmexeby enebd resi st
2571 nt ot he IBREATIGN MERE: [l sueniia, By Sreridetc 5o el er 1 al . can
be used for pRifekhe® WHRBH FefefIRY 1 tREsE pRkdrififationtdmpbditiiisalss | ncl uding a
nunber of polyneric materials such as shellac, cellulose acetate, cellul ose
acet ate homogeneous, it is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided
15  into equally effective dosage forms such as tablets, pills and capsules. This
solid preformulation composition is then subdivided into unit dosage forms of
the type described above containing from about 0.01 mg to about 500 mg of
the active ingredient of the present invention. The tablets or pills containing the
novel compositions may also be formulated in multilayer tablets or pills to |
20  provide a sustained or provide dual-release products. For example, a dual
release tablet or pill can comprise an inner dosage and an outer dosage
component, the latter being in the form of an envelope over the former. The
two components can be separated by an enteric layer, which serves to resist
disintegration in the stomach and permits the inner component to pass intact
25 into the duodenum or to be delayed in release. A variety of materials can be
used for such enteric layers or coatings, such materiais including a number of
polymeric materials such as shellac, cellulose acetate, cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropyl methylcellulose phthalate,
hydroxypropyl methylceliulose acetate succinate, methacrylate and
30 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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pht hal at e, pol yvi nyl acetate phthal ate, hydroxypropyl nethylcellul ose
pht hal ate, hydroxypropyl nethylcellul ose acetate succinate, nethacryl ate
and 30 ethylacrylate copolyners and the |ike. Sustained rel ease tablets my
al so be made by filmcoating or wet granul ation using slightly soluble or

I nsol ubl e V0 WOHEROYW/ 094441 PCT/ US2004/ 011490 subst anceeT/us20841u4%0n (whi ch
for a wet granul ation acts as the binding agents) or lownelting solids a
nolten form (which in a wet granulation may incorporate the active

i ngredient). These materials include natural and synthetic polynmers waxes,
hydrogenated oils, fatty acids and al cohols (i.e. beeswax, carnauba 5 wax,

CeUy! | 0Nk M e gl s SN et
granul ate, opiw meltingaslids aahbiesosre (Whichtin Bhestspaniation magfincorpats ve

i ngredient to achjeve a ., prolgnged or .sustained rel ease product., 10 The

| Tourd for s heaivB RoRdisho v IS SrBuRE ISt Rt 5P SYBIEUE AobSTSn  ray

be incorpora Q%tr”@ ' [ : i(d ' [ but are

not |im tedRA{%‘((}E(G;:é’?fE eous ﬁ;ﬁé u??éor@ﬂ, %ﬂ% g%? grc?ﬁg'\%%?égigﬁés%?jﬂ@%us or oil

suspensi ofis, wardcétybalovhal, eatylstciacyl aloshoh asditi Bke)i éstemuafifatiy acidst onseed oi |,

sesane oil, coconut oil _or nut oil, as, . well. as elixirs . and sim.lar 15
phar maceut i CQ'I'eCt@IE?I FB&E‘GQ .a?‘glﬂqﬁej{bﬁrCEGE@FeWBF%G“Sa‘BQﬁ?@’ b% Psgﬁ?&g{@ugte,
suspensi ons, cbg bnﬂls? oy btHeelvise lipdittheabliibiity G astilelingdicit 46 hehied@ar |

al ginate (i.e. propylene alginate, sodiumalginate and the |ike), guar,

karaya, | oc®&lo or gstqined releaspuRradiel. and xanthan gum cel | ul osics such
as sodi um carboxynet hyl cel |l ul ose, nethyl cel |l ul ose, hydroxynet hyl cel | ul ose,
20 hydroxyet hyl cel | ul ose, hydroxypropyl cellul ose and hydroxypropyl

met hyl cellOul ose, @hd liquiidomas inowkich tiee eaiel compobitions opihleypresentdonentian

Pol yet hyl ena ey B GRS apd WtAdiisTiateR BraTh 4 DvdmpENd Borcke, Btarginot or
Iseloi olite; angmitetil®aquehal SMGRIHS, Saitdbly ABRPEd 8 9s,satfwmdidmilagent s such as
ecithin, gelatin or the 25 |ike. Suitable surtactants include but are not
limted to s&UPReAsiRNS,@addavored emulsions with edible oils such as cottonseed oll,
sesame oil, coconut oil or peanut oil, as well as elixirs and similar
15  pharmaceutical vehicles. Suitable suspending agents for aqueous
suspensions, include synthetic and natural gums. such as, acacia, agar,
alginate (i.e. propylene alginate, sodium alginate and the like), guar, karaya,
locust bean, pectin, tragacanth, and xanthan gum, cellulosics such as sodium
carboxymethylcellulose, methylcellulose, hydroxymethylcellulose,
20  hydroxyethylcellulose, hydroxypropyl cellulose and hydroxypropy!
methylcellulose, and combinations thereof, synthetic polymers such as
polyviny! pyrrolidone, carbomer (i.e. carboxypolymethylene), and polyethylene
glycol; clays such as bentonite, hectorite, attapulgite or sepiclite; and other
pharmaceutically acceptable suspending agents such as lecithin, gelatin or the
25 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 inciude but
30 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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sodium | auryl sulfate, polysorbate, octoxynol-9, nonoxynol-10, polysorbate
20, pol ysorbate 40, polysorbate 60, polysorbate 80, pol yoxaner 188,

pol yoxaner 235 and conbi nati ons thereof. Suitable deflocculating or

di spersing agent include pharmaceutical grade lecithins. Suitable

f 1 occul at i NYO3YWMAP44inc] ude but 30 are not linmted to si molraso@unIaso
electrolytes (i.e. sodiumchloride, potassium chloride, and the like),

hi ghly charged insol ubl e pol yners and pol yel ectrolyte 52 W) 2004/094441
PCT/ US2004/ 011490 species, water soluble divalent or trivalent ions (i.e.
calciumsalts, alunms or sulfates, citrates and phosphates (which can be
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met hyl, et hydyirafes cRiztés ?ﬁ@' S3Hatds (which Girrbeakéy joﬁnhﬂyhh'f@rfnﬁﬂaﬂionsoasat ernary
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amoni um sal ts, benzyi a coﬁo.l , benzoic acid, chlorhexidine gluconate,
phenyl et hanopH &ufersnand flaasulatingragentsy Ruitgble pepssavativeiinghede bularem®y be used

in liquid ph ' a r I h | QU icle that is
used in a paltiecfiperaBen % Bt i BRAE aod Sy BB LR L C i g
a_glentl(_S) .5 gomirﬁmlgpl, quatwmb |a@a1imblgiqm! shrlltseﬂyémdyealpeu@!hbemo‘i@aciﬁ, 10 esltersHigd
oils liquid vehicles are best use t h suspendi ng_agents such, as ow
(Hydr ophi | e- ehiorbskiding @HF%%@)DW%%%SE@@%g‘-h{%ﬁiwn'ﬂplq e, water
i nsol ubl e regiy; ' b b ) d | $8.
Conver sel vy, %éo laﬁ%ﬁ%’ﬁ%ﬁ%ﬁ@?’% @a{rﬁgﬁggﬁ%ﬁ@ gbgép%(?gl% g %é\‘}g@‘ﬁ"y@gl S are
best used wiquid seliplerttiahig usgdin 8 pattichlasslohagghtarminBsishe ¢eropatiile withl ays

silicates, 1 uns ter ubl e cel |l ul osi t.er so| ubl e, pal rs and
the |1 ke. " Foedpandilb Hoefin et edmiti "oubder MR eRBlRd o B MBLGT uc ons
are desiq@d. edtbrtarfl oifsOligiid usisitles af@beftasednithaluspenting sigedts suehiazc! ude
sterile solutions, emulsions suspensi ons. | sotonic¢ preparations which

d
general |y cpl‘i’WdﬁlnBéUV?@@hﬂe'biFgg’Bp%ﬁﬂaﬂég) sractants cjearalyakim Restatenous
admi ni strati \%E)e'r %sg)‘ﬁﬁilé? ins ﬁ%té;ﬂﬁ&é]ﬁﬁlgqﬁrﬁ foﬁrﬂﬁ@@%@ﬁz}é@%nmﬁe fgegsent

i nvention can be adm ni steré an 1 ntranasa ormvia topical use
of suitabl e Converselyapolaeliquidesudr asywater, alcohols, polyols and glycols are best

used with suspending agents such as higher HLB surfactants, clays silicates,

15  gums, water soluble celiulosics, water soluble polymers and the like. For
parenteral administration, sterile suspensions and solutions are desired. Liquid
forms useful for parenteral administration include sterile solutions, emulsions and
suspensions. Isotonic preparations which generally contain suitable
preservatives are employed when infravenous administration is desired.

20

Furthermore, compounds of the present invention ¢an be administered 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

25 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
30 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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transdermal skin patches, the conposition of which are well known to those

of ordinary skill in that art. To be adm nistered in the formof a
transdernmal delivery 25 system the administration of a therapeutic dose
will, of course, be continuous rather than intermttent throughout the

dosage regiWe04/G3iounds of the present invention can aCswshed/adsmoni stered
in a form suitable for intranasal or inhalation therapy. For such therapy,
conmpounds of 30 the present invention are conveniently delivered in the
formof a solution or suspension froma punp spray container that is
squeezed or punped or as an 53 WO 2004/094441 PCT/ US2004/ 011490 aeroso

spray froma pressuriz contai.ner_ or nebul i ze such as, a nmetered dose
SPhaler n aeBlosghafnnd Font A etehotalR0 B 2 FERuIAE Ui as B DRI E
nodes or devigggsirhaler] #bp) poweer ifisdlever dthetisonvantorsalior ABheopvéemiinafnt (such
as, dichlorodifluoronethane, trichl orofl uoronethane,

di chl or ot et r &ades o5 deMigRe forsnbaiptihdeliveni) disingra syitabie piapedantdsyelss, I n t he
case of a prﬁﬁ:ﬁfbrr&?rﬁﬁ'od% e, tidforof3i88R HHH[eE d[ﬁﬁ)ﬁrgt%trgﬁﬁ&rog}t%‘ﬁg by
alve to dell arount ! - The

providing a v ver 4 netere n% pressuri Zed cbntai ner or
nebul i zer 5 maygahontdidxide os other soitalie gasjudpdnscase ofa plessadied/asrosolpthend.

Ca | d trid ! made f | ati f i
Cohal er or | AZa99 UK Trleftnet PY Pt R0 B o HRive" AOWIEEdT x of &
compound of LR hAVERS E?eé“s.sﬁﬂﬂe@cérﬂhhépbﬁnéﬁmﬁéfmf@%ﬁtgﬁgg@pﬁ&ioh%ﬁt ose or

starch. Conpounds of t present invention can alSo mnistered in the

form of |ipeuspansiwl oitbeactive cempoundchapsuienand caniidgesdsueh as.dbpse es,

L posomes. calias T Relft) ortBe MEhanAdror iRt P e elbfen
chol est enol , cehtairing ampoueier pivepaabmpplicd of thedsvertiiod dndlea biiiteble powpeunds  of
the present invention E@{ al so be delivered by the use of 20 nonocl onal

anti bodi es aPaPRHEVE 88 ACRSE P HREh: 0 whi ch the conpound nol ecul es are

coupl ed. The conpounds of the present invention nmay al so be coupled with

sol ubl e polyners as targetable drug carriers. Such polyners can include, but
are Compounds of the present invention can also be administered in the form

of liposome delivery systems, such as small unilamellar vesicles, large unilamellar

15  vesicles, multilamellar vesicles and the like. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine, phosphatidylcholines
and the like.

Compounds of the present invention may also be delivered by the use of

20  monocclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include, but are
not limited to polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropyimethacrylamidephenol, polyhydroxy-ethylaspartamidephenol,

25  or polyethyl eneoxidepolylysine substituted with palmitoyl residue. Furthermore,
the compounds of the present invention may be coupled to a class of
biodegradable polymers useful in achieving controlied release of a drug, for
example, to homopolymers and copolymers (which means polymers containing
two or more chemically distinguishable repeating units) of lactide (which

30 includes lactic acid d-, I- and meso lactide), glycolide (including glycolic acid), &-
caprola‘ctone, p-dioxanone (1,4-dioxan-2-one), trimethylene carbonate (1,3-

54



not limted to polyvinylpyrrolidone, pyran copolyner,

pol yhydr oxypr opyl nmet hacryl am dephenol , pol yhydr oxy- et hyl aspartam dephenol ,
25 or pol yethyl eneoxi depol ylysine substituted with pal mtoyl residue.
Furthernore, the conpounds of the present invention nmay be coupled to a

cl ass of bivodegroadabl e pol yners useful in achieving coGIgiS2ed0tdPease of a
drug, for exanple, to honopol yners and copol yners (which neans pol yners
containing two or nore chem cally distinguishable repeating units) of

| acti.de (which 30 includes lactic acid d-, I- and nmeso |actide), glycolide
(including glycolic acid), e- cap rolactone p- di oxanone (1, 4-di oxan-2-one),

0 oxan. 5. oncJOReF 2316"%33'?30%@?%@98@9? HreABR0P SREDSrIE SR ORI, Br o1 act one,

j 3- butyrol 1N YLD AORIGIEHRS e-decalaemhaChyitexyditgagxybut yr at e,
hydr oxyval eflg%tgﬁb%c d%xeﬂjgn 2- omea (Fﬁlc | udi n &Q{rts dimer 1,5, 8, 12-

t et raoxacycl hucb@ﬁ}é!@lﬁfaﬁﬁe'i -diaxefizpriepne (inGuding ste dimerat,5,8¢12- 6, 6- di met hyl - 1, 4-

e e L L R E O N BB % s o
hydr ogel $ angickdrepdmet pelyerttiossiths pbly@caasupmlyauhwroﬁy@agt i ve anmount of a
conpound or conposition 10 thereof m about O. 001E§tnq/ Kg/ dose to

about 300 ngpwyﬁﬂ%crylaﬁseﬁ'@%[Bﬁﬂmkﬁﬁé’r?Hﬁhﬁ’@gﬂ? Pl?&kwp@vms ve amount nay

be from abou da a5 dsteoit © about 100 ny/ Kg/ dose. More preferably,
t he therapeu’ﬁc@%%] n ective l?atrmunt may be from about 0.001 ny/Kg/dose to

about 50 ng/Kg/ dose. I\/bst preferably, the t herapeut | cally effective anount
may be from 15 a 001 Ki se to a K/dose Aherefore, the
Chor apeut cai Ty ol FEEBreRriRsRv: AouBl P4 comaPld 8rFoBretitTea per

dosage 1M tthefedd may BE B alSRR W0, mERMidise toribdut BOD mdiKgResst ory,
teaspoonful and the |ike) as described herein will be in the range of from

about | my/ dBiefergbl in thepapestioallygfiesiive amountmey detfrom @bout@RBle, having an
g‘r’g][ 2?2 b‘l’";' g&glﬁ%dé& %ﬂ g(@@%@@ doB8 WS or &kl 4Bly, the herapRRRLRHY ONs are
effective amount may be from about 0.001 mg/Kg/dose to about 50
mg/Kg/dose. Most preferably, the therapeutically effective amount may be from
15 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.
20  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.

25- 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 particuiar subject
being treated, including subject age, weight, diet and time of administration, will

30 resultin the need to adjust the dose to an appropriate therapeuiic level.
Advantageously, compounds of the present invention may be administered in a
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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 mlligrans of the active ingredient for
the synptomatic adjustnent of the dosage to the subject to be treated. 25
Opti mal dosages to be administered may be readily determ ned by those
skil |l ed i nwbheosmwissrand will vary with the particul ar PSFIFINMOULEY, t he
node of adm nistration, the strength of the preparation, and the
advancenment of the disease condition. In addition, factors associated with
the particular subject being treated, including subject age, weight, diet
and tinme of admnistration, will 30 result in the need to adjust the dose to

an appropriate therapeutic |eyel JAdyant ageous/ conpounds,. o he present
i nvention may' kgﬂ&i%s&%rtéﬁ\{&ﬂ[%@'@%sw %@@!3?90%%@19?%@%/'%2@% 011490
singl e daily ddsseoftive, titet oF Murdiidsyddligsage may be administered in divided

doses of two, three or four tines daily. Representative | UPAC nanmes for the
conpounds of the present invention 5 were derived using the ACD/ LABS

SOFTWARETA | ndex : i

orovi ded by Advantel CeRORIVE 0P ARG riss (B SoinBbth s GG BXBRPPISAR .
Abbr evi at sonsvens derivad usirg fhesA CIDILABSSOF TWHRIRE™, Ingex Naeiel Rrol\lersibe 43 henes

10 and Exanpl es, ol l ows: Boc = i

re as - tert-butoxycarbonyl _ BuLi =
- butyl 11 ¢ hi GATEPARLIS SAURRePTBRRT I vided PURAYSTOt Ghamisty svelprent,
hour/hours HPRT rorbye! OxdieNzahidazol e KH = potassium hydride Mel
met hyl i odi de N’ = not tested 20 rt/RT = room tenperature

Abbreviations used in the instant specification, particularly the Schemes
10  and Examples, are as follows:

Boc = tert-butoxycarbonyl
BuLi = n-butyliithium
Cpd = compound
DCC = dicyciohexylcarbodiimide
15 h = hour/hours
HOBT = hydroxybenzotriazole
KH = potassium hydride
Mel = methyliodide
NT = not tested
20 /RT = room temperature
TFA = ftriflucroacetic acid
TMSBr = bromotrimethylsilane

General Synthetic Methods _
25 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 shouid not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various

30 starting materials used in the schemes is well within the skill of persons versed
in the art.

Scheme A
Scheme A is iflustrative of a general method for the preparation of compounds
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TFA = trifluoroacetic acid TMSBr = bronotrinethylsilane General Synthetic
Met hods 25 Representative conpounds of the present invention can be

synt hesi zed in accordance with the general synthetic nethods described

bel ow and are illustrated nore particularly in the schenme that follows.
Since the wonesmms@ian illustration, the invention shARQTAUSI4/ BBt oONSt r ued
as being limted by the chem cal reactions and conditions expressed. The
preparation of the various 30 starting materials used in the schenmes is well
within the skill of persons versed in the art. Schene A Schene Ais

Il lustrative of a general nethod for the preparation of conpounds 56 WO

2004/ 094441 P /USZO 4/ 1 of .t ent.i on ddltlon of a phqgsphonate
or phosphi na? ﬁrllnv(%‘ 1oy oy ;ﬁﬁ#%g@" qflaoqehogp %ﬁﬁ&ﬁggg ?atﬁlﬂﬂ%lpﬁ%‘?% g:onpound
A2, and an offgmnPpRésphohste @%sﬁhﬁbt@@oﬂp@ﬁﬁd’hﬂl Bhd eMargandiieraigy dr i de
Corrpound Al |n a solvent such as THE to afford a ketophosphonate or

ket ophosphi nbgse sfAsuApupdithignmufe Ae aphydride @%P@B%M\mlassﬂ‘(ﬁmﬁﬂ%ent and X

5 one oxygens SURSHIAT Kol RSBRghAY pRkiBiRbeiRRd dtmbdlineas bon 0 the

position RtO er co invention nay 'be obtained
from Conp®unehersin dss hg:lrsgan.d‘ﬁﬂsdndﬁqiresmtrandlx)lslcma axygentsaibgiitoente 3
position carbon may 10 reduced fromthe ketone to a_conpound of Formula

(1) wherein %t%ﬁwd\byaﬁ douplerbandde dng carpongiethe Rpsitions i Bond. Exanpl es of

ket one mani pul ations include, but are not limted to, the use of 1)
organonetal lic reagents to form al koxy groups; 2) hydroxyl amnes to form
i mno gr oupsDtiaeﬂtpﬂﬁioubdmﬁtrmpresemtéa\gem‘rbnmysb@sbiainﬁcbfrunt%mpmmp in

Do Shown ASSRcHA KRS S Bl E U R RRR e ek vooe
gf;or d'r 290 t Oredﬁ&%"ﬂ'oﬁ?ﬁ]@%é%nét&@ cBfpbINE f F’&Frﬁﬂé p§hHefeilfk ahd Yigre €t. al .,
both present or wherein Z is a bond. Examples of ketone manipulations
include, but are not limited to, the use of 1) organometallic reagents to form
alkoxy groups; 2) hydroxyl amines to form imino groups; and, 3) Lawesson's
reagent to substitute a thio group in place of the ketone (with appropriate

15 protecting groups added to the COOH group shown).

Compound A2, wherein Rg is as previously defined, can be made according to
known methods, such as those described in Katritsky, et. al., Org. Prep.
Proced. Int., 1990, 22(2), 209-213; J. Am. Chem. Soc., 2002, 124, 9386-9387,

20 and, Chem. Ber., 1963, 96, 3184-3194. In an embodiment of a general
synthetic method, the Rs substitutent of Compound A4 is hydrogen and the Rg
substitutent is ethoxy.

Compound A2, wherein Ry is hetercaryl, can be prepared from commercially

25 available or known haloalkyl substituted heteroaryl starling 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 (1) using standard
30 coupling reactions. For example, when R4 is a secondary amine in a
heterocyclyl ring, the nitrogen on the ring may be coupled to Compound A3
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Proced. Int., 1990, 22(2), 209-213; J. Am Chem Soc., 2002, 124, 9386-9387;
20 and, Chem Ber., 1963, 96, 3184-3194. In an enbodi nent of a general
synthetic nethod, the R5 substitutent of Conpound A4 is hydrogen and the R6
substitutent is ethoxy. Conpound A2, wherein R4 is heteroaryl, can be
prepared fVerrW&AHedici ally 25 avail able or known hal oaPkyiUSEObetIs®Ut ed
heteroaryl starting materials (such as 3-brononethyl-5-0 -benzot hi ophene
used to prepare Cpd 33) using techniques known to those skilled in the art.
Compound A3 may be coupled to the RL portion of Fornula (1) using standard
30 coupling reactions. For exanple, when Rl is a secondary amne in a

V0 20047 0944 4R ip S sBAHER e o StRelrisn 8 ng FrEdufeah BRI S here
A e.g. the wlnsouridbecc@apledmvﬁocnbmpmdndM)\Ambcbmﬁte:bbpkmg groligs éamnpeund

A8) . Appropriate bl ocking groups can to mnimze undesirable
si de reacti of8WP! %?QltBé@iﬂgnlé%HBﬂPﬂ@m%ﬁ'@?lr%;@ ‘Wgt ﬂ“@&@@@ﬁﬁﬁuﬁw&an be

per f or med v\h%bddﬁopg @,,thl(@?rﬁ@au%oo‘t\?%ﬂlb% pe‘?fotrrhgd%ﬂéﬂtmtfgt 7P<37 B%dupld he

carboxylic ac ound n one enbodi nent of the sent |nvent|on
t he couplﬁngthwadmtlhﬁed)ﬂrrﬂmrtmcﬁhactamxymaadIRiC\mIrrq.‘mLﬂd A% lr(tﬁng) and R8 is a
strate t I nventi,on. 10 In

e heme k! EnetnBdie g e oledbhi Bkentan B8 chBbihd e Ao L BE ComeBlER A or ooy t! e

Conpound A4 (ither SivRert RS iIsPN afd ®1i98 Heterss\Rid istptbadeditd thﬁhelﬁydr ogen
atom for R7 and an unsugstlﬁﬁ?j ad) . heterocycle pgr R8) with

Q subst i t ut edliusitate thepsRaANINXENtioMer ein Q is a suitable | eaving group (such
as, but not limted to, a halogen atonm) and Rea is a substituent as

previ ously defined in the 15 R8 ba).-bl) list) in a solvent such as DV
cont ai ni h@ ahsther(\ewahheaeeacﬁun ohatsuitablyiptatdcted amino subsftitamdr’rm)terpcweded an

the heter ocy STPREE A ARreindBREeRaRRATIES 'y srhstued b idfegstn 2™
ni trogen ri ngicH 960 RYardas UhalibstititBd ad). heterocycle for Rs) W|th a Q-substituted
Rsa Compound AS (wherein Q is a suitable leaving group (such as , but not
limited to, a halogen atom) and Rg, is a substituent as previously defined in the
15  Rg ba).-bl) tist) in a solvent such as DMF containing a base (such as, but not
limited to, triethylamine) provided an Rgy, 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

20  an acid chloride Compound AS5, wherein the Q portion was chlorine and
wherein the Rg, portion was bc). carbonyl substituted with an Rgp, substituent
selected from Cygalkyl, aryl, aryl{Cqg)alkyl, aryl{Ca.g)alkenyl, heteroaryl,
heteroaryl{C1.g)alkyl or heteroaryl(Cyg)alkenyl. In an alternate embodiment, the
reaction may performed by reaction with an acid chloride Compound AS,

25 wherein the Q portion is chiorine and wherein the Rg, portion is bl). suifonyl
substituted with an Rgy, substituent; wherein Rg, is as previously defined.

Treatment of Compound A6 with a base such as potassium hydride followed by

treatment with an R;X alkylating agent such as iodomethane in a solvent such
30 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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20 an acid chloride Conpound AS, wherein the Q portion was chlorine and
wherein the Rea portion was bc). carbonyl substituted with an R8b
substituent selected from Cl8al kyl, aryl, aryl (G _8)al kyl,

aryl (C2..8)al kenyl, heteroaryl, heteroaryl (G .B)alkyl or

het er oar yl wWg2o@)@kdsenyl . I n an alternate enbodi nent, tRCT/FRHBHIBA may
performed by reaction with an acid chloride Conpound AS, 25 wherein the Q
portion is chlorine and wherein the R8a portion is bl). sulfonyl
substituted with an R8b substituent; wherein R8b is as previously defined.
Treat ment of Conpound A6 with a base such as potassi um hydride foll owed by

treatment with a | ak-i,Nng_agen h | adonet hane, i n sol vent such
30 as THE vyi E’HB@@ E@(@iﬁ%ﬁ# i%h 'gﬁﬁ@#th&ﬁgﬁggA%gﬁe%ga%&ai ned from
Conpound A7 Bynippmd A8 isfobtdifedagom freb@edrit RGthas Bage sikshad bg@dceNt 58 WO
2004/ 094441 PCT/US2004/ 011490 wth an acid such as TFA in a sol vent such as
CH2Cl 2. The NeeeObase of Conmpound A8 is obtai ned upon treatnent wth a base
such as aqueous Na2C33. 5 Conmpound A9 can be prepared by a standard

coupling procedure between Conpound A3 and Conpound A8 using routine
reagent s SucloaypoD6 Athcan biOBiepanech by al standard cotpling EheEiNIrebedivégn at i on of

Compound A9 with re t uch as motrinethylsilane in a vent such as
oyr 1 di ne, £ ol PERSHPBy pre EERBRERG A TS B Sar TS sueh 28T aR Al O
(wherein, i nHIBRRSdbNEM suLh & Cla,CIeN BealkyRiBh tf OofngiRindos vvtthee%ﬁerﬁt hyl
group and the R6 ethoxy group were replacéd with % rogen). A salt of

Conpound Al Oséeltas Romelfigwthyisiiapedma sonent sugh asepyidipgdelipwsd by eat i ng

Conmpound A10, w i i i ) ' ;

Cr1 S Chydr oxy reeie R ARAT &1 Afoidel Rfinadti AFa el i 20 embogioertand

wat er . 1%0 ScbtageAerd) sRith&iZiMethiodOtHe Rs EIRGI §t3up and the Ry ethoxy group were
replaced with hydrogen). A sait 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
!l R, ¢ R CO,H
g 2
7R 0 r \ \ ﬁ\\
{ \ Re  ORs “Ry— J__o0
\\R 1 ~ 0 A2 A3
31 P —_— 0
Buli N, Rq
o] 7N\
A1 -78°C RO” Rg
Boc Boc
“NH “NH
Q—Rg, KH,
(CHz)13  AS (ICH2)13 RyX A7
1 T
NH Et;N N
Ad A8 )’“Rab
@]

59



A2 R3 0 A3 BuLl R4 A 0 -78C R50" \R6 Boc N Boc NH NH Q Rea KH, (CH2)1-3
AS (CH2)1-3 R7X 1 . 1 -ip- A7 NHEt3N N A4 A6 ~--Rab O 59 WD 2004/ 094441
PCT/ US2004/ 011490 Bock /R7 /R7 N HN TFA:CH2CI 2 (1:1) (CH2)1-3 (CH2)1-3 N

10% Na2CO3 N A7 ~-Rab A8 ~--Reb OO O ~-R8b N/---" (CH2)1-3 R R3r N
A9 ~ DCCWIMBRd41 py. A10 A3 + A8 N PCT/US2004/011490
Boc R R
N HN/
TFA:CH.CI, (1:1)
(CH2)13 — {CH2)13
N 10% Na,CO4 N
A7 }—Rab A8 >_R8b
@) 0
O
>—R8b
N
\
(CHo)1-a
A9
~
R, TMSBr, py. ‘
7 A10
HCI (aq) Rg=H
R6=OH
0
>_R8b
N
(\CH)
=, R2 2/1-3
\ A11
R3 /-\ N
\_{ N\ \R7
o = (@]
base; -PrOH; N\ O  + pase
H,0; recryst. R.O—P
A1) —> 5 \ n
Rg 4
Scheme B

Scheme B is illustrative of an altemative 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

5 Compound A2 is ethyl and the Rg substitutent is ethoxy) and R"M (wherein R"M
represents an organometallic reagent such as LiHMDS (lithium
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HOBt 0 OOHCI (ag) R = H A R6=OH R50$P R6 R4 O Y--RBb N ~ '-~"
(CH2)1.3 R2 .R3~1 \ N\ AIl R7 Obase; i-PrOH, 0 O base H2O recryst. R
O A10 5 Re R4 Schene B Schene Bis illustrative of an alternative general
synthetic nethod for the preparation of conpounds of the invention by
addi ti on owonoGypawnd A2 (in an enbodi nent of an al t eRCRAUSNGFERr al

net hod, the R5 substitutent of 5 Conpound A2 is ethyl and the R6
substitutent is ethoxy) and R'"M (wherein R'"M represents an organonetallic
reagent such as LiHVDS (lithium 60 WO 2004/ 094441 PCT/ US2004/ 011490

hexanet hyl di si |l yl azide), |ithiumtetramethyl piperidi de or NaHVDS (sodi um

hexanet hyl di g} | i ; ; I} Wg} : | S
subsequent | yﬁ%%ﬁ%tﬁgg)s\l/{nﬂ? ﬁﬂgmﬂyﬁttgﬁﬁmp et ng‘ear? %r gﬁgl\%ﬁ?jt%f ford an
enol Conpountieximethpdisdazideprto ancnhypdideiComppunddla (1), Zis a bond, Yis
not present and X i s one oxygen substituent attached by a single- bond to
the carbon in the position Rto R4. O her conpounds of the present

The reaction is subsequently quenched with 6N HC! fo a pH between 4 and 6
5 to afford an enol Compound 81, wherein for a compound of Formula (1), Z is a
bond, Y is not present and X is one oxygen substituent attached by a single-
bond to the carbon in the position B to R4. Other compounds of the present
invention may be obtained from Compound B1 using standard ketone
manipulation wherein the enol double bond may be reduced to the ketone;

10  wherein for a compound of Formula (1), 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, chloroformates (such as, but not limited to,
isobuty! chioroformate), cyanuric chloride, methanesulfony! chloride, or diethyl
chlorophosphate ) may then be empioyed for ring closure to form a substituted

15 lactone intermediate Compound B2 in the presence of a base such as, but not
limifed to, EtsN.

Reaction of a dihydroxy substituted heterocycie Compound B3 (or other
ketones and other protected ketones) with a Q-substituted Rga Compound A5 in

20 asolvent (such as, but not limited to, CHxCl, 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 RsNH. in a solvent (such as, but not limited to,
25 CHxCly, 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 NaxCOa.
30
Compound A9 (in tautomeric equilibrium with Compound B6) was prepared by
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i nventi on may be obtained from Conpound Bl using standard ketone
mani pul ati on wherein the enol double bond nay be reduced to the ketone; 10
wherein for a conmpound of Formula (1), Y is not present and X i s one oxygen
substituent attached by a doubl e-bond on the p position carbon. A coupling
reagent (swehroagessdat not limted to, chloroformates (SRCHUS004/BLO0 NOt
limted to, isobutyl chloroformate), cyanuric chloride, nethanesulfonyl
chloride, or diethyl chlorophosphate ) may then be enpl oyed for ring
closure to forma substituted 15 | actone internedi ate Conmpound B2 in the

presence of a base such as, but not Iim'ted to Et 3N. Reaction of a

di hydroxy substi tuted heterocycl e Conpouy or,. ot her ketones and ot her
pr ot ect ed ke96%59 %?1’?‘9&“@@95%@95‘%{'58' &rraPound B2 with 4 sol vent
(such as, bupgitouhtMe difoforffbeint A8 fai ning a
base (such as, Hﬁiot not @gmte to%goadlgumﬁ: %%nat )fnggté(}gé%eurr&n‘é%ar bonat e)

provi ded an Rﬁaﬂ\ﬁmbgprqpyteehwmmma sBWent(@upbaa,cblemvhmrtedé@.tmtweth R7NH2
in a solvent @ﬁ{@?‘ Bﬂlgl ott 1m ted to, 25 CH2C12, THE or m xtures

t her eof) t hefl E)ﬁj %8[]3 )I ve am nation or hydr ogenation using a
hydri de rgducing agent (such as, but not limted to, NaBH( OAC)S or

hydr ogenati on w i catalyst). The free base of npound A8 was

t
obt ai ned upoR eﬁﬁ‘@@ﬁﬂﬁ@hﬂ%ﬁ"@i@ﬂ BHxtire of Qprﬂm%%@ca@pomﬂﬁﬁwth@zm 30

Co d A9 db 61
U0 2004 0oaaruseE RIS, Py gt T TMEBE (rBER B Rla S PSR ) Y

i nt er medi at e aGoleot (suicB2sybatnot GoitediodCAFC K or p‘]lndrpe),urfmilcﬁ&d lay sal t of

Co d A8 th DI EA (,di i | vent
(sueh s, putceRuafrdionateraed Gomponad 440 GRRIRET 5 S0 BFHR Bney) 5
Deal kyl agp onréfaddtewisiHydroBeh At the RY lethoxly gféurw@uealaead KA dRskyBo AN t h a

salt of Compound A10 such as Compound A11 (and tautomers thereof) was

prepared by freating Compound A10 with a diamine such as
tris(hydroxymethyl)aminomethane in a solvent system such as a mixture of

EtOH and water.
15 Scheme B
; , ""Rz\ o)
N\ ' dehydrating !
A2 TRy reagent . o ___ﬁ__ 0
Al — —_— 3
R"M, o B2
.20°C; \\.P R 4
~d- N
pH~4-6 . Li H R5O/ Rg
HO OH 0
A5 7NH,
(CH2)1:3 o (:CH2)1'3 — A8
NH base N
B3 B4  »—Rg
8)
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reagent (such as, but not Iimted to, TMSBr (bronotrinethylsilane) or TMSI)
in a solvent (such as, but not limted to, CH3CN or pyridine), followed by
recrystallization afforded Conpound AL0 (wherein the R5 ethyl group is 10
repl aced with hydrogen and the R6 ethoxy group is replaced with hydroxy). A
salt of Cowpaungoflst O such as Conpound Al (and taut orREITEURHEOEEH) was
prepared by treating Conpound A10 with a di am ne such as
tris(hydroxynet hyl ) am nonet hane in a sol vent system such as a m xture of
Et OH and water. 15 Schemre B R2 CO2M -, .R2 0 ( dehydrating 1% 01' A2 R30OM
reagent . Al 61 a RR'M 62 -20C, PR4A O R4 pH4-6 RO/ R6 M= Li, HR50" \R6
HO OH 0 AS R7TNH2 (CH2)1-3 IN (CH2)1-3 IN A8 NH base N B3 B4 ~Rab 0O 62 WO
2004/ 094441 PCT/ US2004/ 011490 O ~-R8b (CH2Qy~ I;Z A8 R3 NCR B2 A9 7
8b
N

\

2T CH
: R, (CH2)43
A8 “R3\//_\ N\ N

B2 — A =— _

EtN(i-Pr), o 0

\ /OH

RsO"P\ B6

Re Ra

Ry

TMSBr,
CH4CN, 2 eq. base;
Recryst A10 EtOH; HO
AQorB6 —> R;=H ——» A11.2 base

R5=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
5 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
B1 -p_H__L. A3 —-—g—--

10 Scheme D
Scheme D is illustrative of a method for the preparation of an acid addition
compound B5, wherein Compound A8 is reacted with an acid HA (such as, but
not limited to, HCI, HBr or p-toluenesulfonic acid) to provide the targst
Compound B5 which may be carried forward in place of Compound A8 in the
16  reaction with Compound B2,
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EtN(i-Pr)2 OO OH R50-P~ B6 R6 R4 TWMSBr, CH3CN, 2 eq. base; Recryst AlO
EtOH, H2O A9 or B6 RS = HAII 2 base R6 = OH Schene C Schene Cis
illustrative of an alternative nethod for the preparation of the

i nt ermedi ate Conpound B2, wherein the enol Conpound Bl is protonated to 5
the free acl"®2R¥{08Hdl Conpound A3 by adj usting the pH to rirauszomioiilso f ol | owed
by intranol ecul ar dehydration to provide the target |actone internedi ate
Compound B2. Schenme C dehydrating pH-1 reagent Bl A3 -> B2 10 Schene D
Scheme Dis illustrative of a nethod for the preparation of an acid addition
conpound B5, wherein Conpound A8 is reacted with an acid HA (such as, but
not limted to, HCl, HBr or p-toluenesulfonic acid) to provi ?c olpRr get
Conmpound B5 which nay be carried forward in place of Conpoun I'nthe 15
reaction with Conpound B2. 63 WO 2004/ 09444,_1/56T/ US2004/ 011490 Scheme D H

N R7 z HoN .
A
HA
A8 ) (:CH2)1 3
N
BS >_—R8b
O
Scheme E

Scheme E is illustrative of a method of the preparation of compounds of
5 Formula {il).

Compound A3 may be reacted with a compound of E1 under 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
10  carboxylic acid that can be dehydrated to form the amide linkage. . -

Scheme E

A3 E1

156
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A HAAS ( /CHz)1-s N B5 ~ O-Rab Schenme E Schene E is illustrative of a
nmet hod of the preparation of conpounds of 5 Fornmula (I1). Conpound A3 may
be reacted with a conpound of El under appropriate conditions to couple the
conpounds via an am de |inkage. For exanple a salt can be formed from El
and react edVQi20040884% 0 form an ammoni um salt of the 10 earhswhbnsdci d t hat
can be dehydrated to formthe am de |inkage. Schene E R2 CO2ZHR3 O+ HN) \
Ra Rlo R50 R6 A3 EI 15 64 WD 2004/094441 PCT/ US2004/011490 0 N~ R10 (\RXN
Rz4RZ 3 R5-O\O R4 Fornmula (11) Conmpound EI can be prepared from
commercially available or known starting materials using techniques known
to those of skill in the art. :

ARy

L

Formula (II}

Compound E1 can be prepared from commercially available or known starting
materials using techniques known to those of skill in the art,

Specific Synthetic Examples
Specific compounds which are representative of this invention were prepared

as per the following examples and reaction sequences; the examples and the
. diagrams depicting the reaction sequences are offered by way of illustration, to
10 aid in the understanding of the invention and should not be construed to limit in
any way the invention set forth in the claims which follow thereafter. The
depicted intermediates may also be used in subsequent examples to produce
additional compounds of the present invention. These reactions can be further
optimized {o increase the yields. One skilled in the art would know how to
15 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
20 3008 (300 MHz proton) or a Bruker AM-400 (400 MHz proton) spectrometer
with Me4Si as an internal standard (s = singlet, d = doublet, t = triplet, br =
broad). APCI-MS and ES-MS were recorded on a VG Platform 1l mass
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5 Specific Synthetic Exanples Specific conpounds which are representative of
this invention were prepared as per the follow ng exanples and reaction
sequences; the exanples and the diagranms depicting the reaction sequences
are offered by way of illustration, to 10 aid in the understanding of the
i nventi on wgdogahoMhd not be construed to limt in any peayuskéveninsent i on set
forth in the clains which follow thereafter. The depicted internedi ates may
al so be used in subsequent exanples to produce additional conpounds of the
present invention. These reactions can be further optimzed to increase the
yields. One skilled in the art would know how to 15 increase such yields
through routine variations in reaction tines, tenperatures, solvents and/or
reagents. Al $pasHemetdll s were obtai ned from comercial suppliers and used
wi thout further purification. 1 H and 13C NVR spectra were recorded on a
Bruker AC 20 300B (300 MHz proton) or a Bruker AM 400 (400 MHz proton)
spectronmeter with Me4Si as an internd@xaatpbndlard (s = singlet, d = doublet, t

= triplet, br = b d). - M5 S- d VG Pl at f I
mmss 68 W0 2004/ 004441 PERCEISIMG (RSB UROERONAr Exanpl e 1
[2-[3-[[rethyl [1 -(2- ”ambﬁrﬂﬂMﬁﬁﬁm&B{'bﬁmﬁ -2-naphthalenyi}-

4- pi peridinyl]am no] carbon - 2-napht hal eny

1- (1- napht hal enyl )1-#1-prpRihaleny)Zroxstul-rhosphanic @sith fGampeynd@) a sol uti on of

2.5M n-BuLi 4 “ ' : - dded
dropwinseuaI st&&[gl%ﬁ‘ﬁﬂgﬁjf%ﬁé%@%@l'%Hg%#y%lsgﬁég%g?ng%gﬁwfégmbﬁﬁﬁﬁr ,§23 g,e 0.1
nol ) in 60 nE8°Baguddedropwise AfsbRition lof nrﬁamttWethplphaspldﬂidté onal 30 min,

2, 3- napht hal enedi car pboxylic anhyq jde (Caompound 1 B, 20 g, .0.1 nol) was
added porti off+@BROUNdTAAS a.-fbamhrﬁq WhnidiF pver 3mip.xAlieestibteg fo@n nin,

Af ter thgy addiditiGihl 9B Snin CFBLEFMhdIBfeditAtbo Y/ AR h iRV RSbrhPolRPE8, §6,
0.1 mo!) was added portionwise via solid-addition funnel to the mixture over 20
min. After the addition was complete, the slurry was allowed to reach 0°C
gradually where it was held for another 1.5 h. Excess NH4Cl (sat'd., aq.) was
added, and the mixture was filiered through a pad of Celite 545. The filtrate

15  was extracted with 200 mL of EtOAc and the layers were separated. The
organic phase was concentrated (without drying) under reduced pressure at rt
and the residue was triturated 4X with boiling ether. The residue was treated
with 200 mL of EtOAc and adjusted to pH 3 with 2N HCI (aq.) with vigorous
stirring. The layers were separated, and the organic phase was washed once

20  with H,0, dried (Na2S04} and concentrated to afford 24 g of Compound 1C as
a white powder: MS (ES) MH+ = 477; HPLC: 3.68 min.

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
25 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 HyO, NaxCOj3 (10%, aq.), H20, KHSO4 (1N aq.') and HO, The
organic phase was dried {Na2S0,), and concentrated to afford 6.0 g of
Compound 1F as a foam: MS (ES) MH" = 355,
30
Potassium hydride (2.3 g of a 35% oil dispersion; 20 mmol) was washed with
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gradual ly where it was held for another 1.5 h. Excess NH4Cl (sat'd., aq.)
was added, and the m xture was filtered through a pad of Celite 545. The
filtrate 15 was extracted with 200 nmL of EtOAc and the |ayers were
separated. The organic phase was concentrated (w thout drying) under
reduced prwetsmostiirt and the residue was triturated POL/WS2003/0bEM | Ng
ether. The residue was treated wth 200 nL of Et OAc and adjusted to pH 3
with 2N HCl (ag.) with vigorous stirring. The | ayers were separated, and

t he organi ¢ phase was washed once 20 with H20, dried (Na2SO»4) and
concentrated to afford 24 g of Conpound 1C as a white powder: MS (ES) M+ =

3 1 ot o (IErEY e feiafil 0T TRFRAH oo (e TEMITE ) nd e
(3.8 g, 20 szﬁpemnbm wakfdadaledsiropwise@ sohdion gflGompdundiR(510¢, 188 mmdler ed and
conﬁegt r at egﬂ Lff’f\[m?ucﬁi%% 3% gt}%%qét%b%regﬁ tt ake rrutgahn CH)2CI 2dand
washed sequeéeht aq an

H2O, The or &apbwamsmwgln?ﬁu@m%&ed%@ CUMEBHRE n 15f7fg>rd 6.0 g

of Conmpound 1 F as a foam 30 Pot assium (2.3 g
of a 35%50i |10 mpwiswashadded drapWiserabhevambiiene was atmisaw@jczmm/s)bm

o To the . SNt Shah AR hERRCES ! Bredte hoheds R bR (5. 0%,
16.8 mol )  aduetSslondyait OTtBlFand' e volatlies wempnidvednediearedliiceipresspeh, then
stirred an _additional rt. The m xture was cooled to OC and

i odonet hane 'Eq%aqu%)us\zjammwwtgac@%ii Haesvity BiQicand thecembipgde was stirred

at 0C for O. [ Excess
10% Na20CB (%‘c#c\{/\sg?@m die:59 {/én@@%g‘éi. rBltodeid 6 bl Cmpounde ¢
under r educeab foaas HRIL Rt%'?&qmeplﬁﬂ%aMSr ESaMHxEr3eed 3 times with Et OAc

and the conbi ned extracts were dried (Na2804) and concentrated to y| eld 6.1
g of Corrpound |G 10 ags foam HPLC Rt = 3.76 mn, 100% WMS (ES) M+ = 369.

A solution of Compound 1G (6.1 g, 16 5 mmol) was dissolved in 15 mL of a 1:1
solution of TFA:CH.Cl, and stirred for 1 h at rt. Volatiles were removed under
reduced pressure, and the residue was dissolved in CH,Cl; and treated with

15 excess 10% NaxCOs (aq). The layers were separated, and the aqueous phase
was extracted 3 times with CHzClz. The organic extracts were combined, dried
(NapS0Q4) and concentrated to afford 4.3 g of Compound 1H as a viscous oil.
HPLC R; = 1.5 min, 100%; MS (ES) MH" = 269.

20 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 CH3CN was treated with a
solution of DCC (2.5 g, 12.3 mmol) in 7 mL of CH3CN. Aiter stirring for 12h, 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

25  column chromatography (silica: CHzClz:MeOH ramped from 88:1 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
30 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,
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A sol ution of Compound 113 (6.1 g, 16.5 mol) was dissolved in 15 nL of a
1:1 solution of TFA:CH2CI 2 and stirred for I h at rt. Volatiles were
renoved under reduced pressure, and the residue was dissolved in CH2Cl 2 and
treated with 15 excess 10% Na2CO3 (aq). The layers were separated, and the
aqueous phgeecsmasaextracted 3 tinmes with CH2Cl 2 The orrganmiseoditglict s were
conbi ned, dried (Na2SO4) and concentrated to afford 4.3 g of Conpound 1 H
as a viscous oil. HPLCR = 1.5 mn, 100% M (ES) M+ = 269. 20 A,
solution of Compound IC (4.9 g, 10.3 mol), Conpound I H (3.3 g, 12.3 mtl)
and HOBT (2.1 g, 15.4 mmol) in 100 nL CH3CN was treated with a sol ution of
DCC (2.5 g, ) . f er stirrin 12 h mL of
DI PEA was adfééa%%%q?ﬁé‘”t?'ég‘ém& A Ig Aﬁ{}owvaﬂ 1ald31'£l'r¢)ﬁar 26 The
m xture was MBI(E@)mHaﬂcbﬂorrF@atsbﬁmeHofEbmﬁ@&udmnmsfnwcfH et wys f 1 ash 25
col um chrorratograp@li/m (silica: CH2Cl 2 rom 98: 1 to 95 5) to

yield 6.9 g @ﬂdedoﬁ'rﬁ ien ofi trisidExmethyl) amrﬁvmnPhase( (B® oM mmelin 7To a

sol uti on of

br onot ri net hylsi I éne %%&Hﬂujl %%ﬂ&a@&é@ﬁ §3\@? ﬁ%gﬁﬂ]z%d gh?\'géa%%‘ncent rated
Bﬂ under 5egmf niratiers tor emaveemosiof theCHaSt rﬁﬁ@i@},nmhgh\gﬁmmav@d QCI (aﬂ)
then stirre 0 e preci |tat was col |l ecte nd rinsed wt
water, 67 mcmﬁam%%émQMQ% 2560MnAUAdZ 5 ap aﬁa&lm dcH3CN to
aMfora o 19 gb éﬁﬁﬁa’“ﬁl’f’rﬁﬁh"%wﬁa@aﬁ nzt; AN Qe R T 7o 1O
tr: s( hydroxyﬁ?ﬁhﬂﬂ:ﬁhﬂ h@r&ﬁ'ﬁ&“@s‘l(lm $PgOH? 175 hha@ ¢, 6411?3 Hn®.5df NH|20'9 The

sol uti on was tr ter partial 5
concentrati OHZ bé ﬁéh%\?@namétg%éétlﬂe @B’g\#%gh% 6927?“ ng white solid was
recrystajgi zed froml-PrC]-l to yield 5.5 g of Conpound 2 as an off-white
solid. HPLC Rt 3.6 nmn; 00/% M5 (ES) M+ = 671; Anal. Calc'd for

C40H35N206P1FOF E)!HﬂmnlﬁOBTllCGVﬂ& 9d515H,ng h@tmm&@ﬂmﬁsﬂi@ galplates4. 79;

H2O, 3. 08. FBPerb%ratn/e 'ﬁ_‘qb was performg'g w;tlr\1| AnAéIt%gh 15‘66) U smca gel GF plates.

Flash column chromatography was conducted with flash column silica gel (40-

63 unﬁ) and column chromatography was conducted with standard silica gel.

15 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
Supelcosii ABZ+PLUS column (5 cm x 2.1 mm), with detection at 254 nmon a
Hewlett Packard 1100 UV detector. Microanalysis was performed by

20 Robertson Microlit Laboratories, Inc.

O
oo G
18
1A /s \ Buli; -78°C
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For Exanplel, TLC was performed using What man 250-pm silica gel plates.
Preparative TLC was perfornmed with Analtech 1000-pmsilica gel G- plates.

Fl ash col uim chr omat ogr aphy was conducted with flash colum silica gel (40-
63 nm) and col um chromat ography was conducted with standard silica gel. 15
HPLC separ 0 90800%eMe carried out on three Waters PrepPARI/U20@aM149 dges (25
x 100 mm Bondapak(r) C18, 15-20 gm 125 A) connected in series; detection
was at 254 nmon a Waters 486 UV detector. Analytical HPLC was carried out
on a Supelcosil ABZ+PLUS colum (5 cmx 2.1 nm, with detection at 254 nm
on a Hew ett Packard 1100 UV detector. M croanal ysis was performed by 20
Robertson Mcrolit Laborato%s Inc. 0 CO2H 1B EtO~ p O Eto P 1A OEt
BuLi; -78C 1C O\ 0 Ckt 68 2004/ 094441 PCT/ US2004/011490 0 C O 1 E,
KH, HN-CNH HN-CN Mel Boie—4 Boc | F CH3 O H3C O TFACHpC1211NCN\\

=r HN -CN\ \ Boc/ / 1G | P08 1H 0 0 W C N/I) RaC TMSBr, py.
1E !

~F Yy, Mel
HN NH - HN—CN OO - 1G

Boc 1D

| TFA:CH,Cly 1:1

L OO e
BOC/ 1G 10% Na2003

o

1C,
DCC, L!\C/IIS(BI' )py
HOBT 2q) o
i — HC=N — 1J
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1H HOBT H3C. N 11 HO (aq) H3C.N 1J 10 EtO Ii HOO CEt 0 CH 69 W
2004/ 094441 PCT/ US2004/ 011490 0 H2NC(CH2OH) 3, . H2NC(CH2OH) 3 i-PrOH, H20
recryst. 1 J hl3C NCpd 2 oo~ HOOP O\ OH Follow ng the procedure of
Exanple 1 and substituting the appropriate starting materials, conpounds
and reagent¥%0 28H@2461 | owi ng Conpounds 1 and 3-33 of thepcrgentonmoner e al so
prepared: Cpd Nane MSs mle (MH). (1)
[ 2-[3-[[ met hyl (4- phenyl cycl ohexyl ) am no] car bonyl ]-2- 592
napht hal enyl ] - 1- ( 1- napht hal eny2- oxoet hyl ] - phosphoni ¢ acid (3)
[2-13-[[[21-[ (6-met hoxy-2-napht hal enyl ) carbonyl]-3- 687
pyrrolidinyl]nmethylam no] carbony[] - 2-napht hal enyl ] -1-(1-
napht hal enyl } 2- oxoet hyl ] - phosphoni ¢ aci@ (i
[2-[3-[[[21-[(6-Dbronp-2-napht hal enyl ) cagdqopyl ] -4- 771
pi peri di nyl ] met hyl ani no] car bonyl ] - 2- n hal enyl ]-1-(1- (M+Na)
napht hal enyl ) - 2- oxoet hyl ] - phosphori.e~agid (5)
[2-[3-[[[1-[ (2E) - 3- (4-f | uor ophenyl )}- 1- oxo- 2- propenyl ] -3- 651 pyrrolid
i nyl ] met hyl ani ndjbi&(GdeYH)s; 2- nap | enyiHING(QHLOH)3
napht hal enyl ) - 24i&x0€ HyD] - phosphPni ¢ aci d
recryst.
149 —> H3C""‘N Cpd 2

HO
>p
O// \
OH
Following the procedure of Example 1 and substituting the appropriate starting

materials, compounds and reagents, the following Compounds 1 and 3-33 of the
invention were aiso prepared:

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)carbonyil-4- 771
piperidinyljmethylamino]carbonyl]-2-naphthalenyl]-1-(1- (M)
naphthalenyl}-2-oxoethyil-phosphonic acid

(8)  [2-[3-[[[1-[(2E)}-3-(4-fluorophenyl)-1-ox0-2-propenyl]-3- 651

pyrrolidinyljmethylamino]carbonyl]-2-naphthalenyi}-1-(1-
naphthaleny!)-2-oxoethyl]-phosphonic acid

(6) [2-[3-[[methyl[1-[(2E)-1-0x0-3-phenyl-2-propenyi}-4- 647
piperidinyllamino]carbonyl]-2-naphthatenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(Y  [1-(1-naphthalenyl)-2-oxo-2-[3-[(4-phenyl-1i- 564
piperidinyl)carbonyl]-2-naphthalenyl]ethyl}-phosphonic acid
(8) [1-(1-naphthalenyl)-2-oxo-2-[3-[(4-0x0-1-phenyl-1,3,8- 634

triazaspirof4.5]dec-8-yl)carbonyl]-2-naphthalenyilethyl}-
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(6) [2-[3-[[methyl [1-[(2E)-1-o0x0-3-phenyl -2-propenyl]-4- 647

pi peri di nyl ] am no] car bonyl ] - 2- napht hal enyl ] -1-( 1-

napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid (7)

[ 1- (1- napht hal enyl ) - 2- oxo0- 2-[ 3-[ (4- phenyl - 1- 564

pi peri di nyWwpeessmosuyl | - 2- napht hal enyl ] et hyl ] - phosphoni ¢ F&ITEH2¢@H11490
[ 1- (1- napht hal enyl ) - 2- oxo- 2-[ 3-[ (4- oxo- 1- phenyl -1, 3, 8- 634
triazaspiro[4.5]dec-8-yl)carbonyl]-2-napht hal enyl]ethyl]- 70 WD 2004/ 094441
PCTI US2004/ 011490 phosphonic acid (9)

[2-[3-[[methyl [1-[ (2E) - 3- (4- net hyl phenyl ) - 1- oxo- 2- propenyl ] - 661
4- pi peridinyl]am ] - 2- napht hal enyl ] -1-(1-

napht hal enyl ) - 2- @ggﬁﬂhﬁfg%hosphonic acid (10)

[ 2-[ 3- [ [ met K9) [ 1{2-{BHnethyiit (ZE)F3H4-tretliyliprsnytyet-byd-Rrirepayil- 2- 7661
propenyl ] - 4-pi pemﬁpemllhﬁlﬂnﬁnb}téfﬁmmﬂﬂnaﬂmméﬁwai~‘€1W'] 1-(1-

napht hal enyl) 2- <m>a ma@mm fo]eﬂdd

2-[ 3- th I I 62
{’)I p[erl ([jl[ T;I € l[% Ca{r‘%ér}éﬁgﬂf o@r@%y'iphqw 71 et hyF 2 phosphoni ¢
acid (12) [2-]3- [p[rqp 'ﬁ@ﬂ?’ﬁM 109-”29 Erz papiyhaleayibdrijt ] - 2- 594

napht hal enyl ] -1 ﬂ(dl? feivh2-exgath Yl ﬁsﬁlqwbhosphonl c acid (13)

2-[ 3- 1- 2- 690
propenyl | 4§ pels Bl a;x;gg;\? o Bl s o -

- (1- napht hal enyl )
[2-[3-[[4-(3- met P Cl((jll nyI ] car bonyl] 2- 594 naphthalenyl]-1
- (1- napht hal{¢y!| ){2-?3—{:[4;(4trh§fthbxmmwdnp}petﬁtﬁnyi]cafﬂrﬁﬁ/l]—z 594
[ 2- [ 3- [ [ (1- benzoyaphthaildgrsi]id{ papHtBalBHyIRRioxebid amdgbhode 621

acid
(13) [2-[3-[[1-[(2E})-3-[4-(dimethylamino)phenyi]-1-0x0-2- 690

propenyl]-4-piperidinyllmethylamino]carbonyl]-2-
naphthalenylj-1-(1-naphthalenyl)-2-oxocethyl}-phosphonic
acid

(14)  [2-[3-[[4~(3-methoxypheny!)-1-piperidinyl]carbonyl]-2- 594
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl}-phosphonic
acid !

(15)  [2-[3-[[(1-benzoyl-4-piperidinyl)methylaminojcarbonylj-2- 621
naphthalenyli-1-(1-naphthalenyi}-2-oxoethyl]-phosphonic
acid

(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)pheny!]propyl]-4- 717
piperidinylJamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(19) [1-(1-naphthalenyl)-2-oxo0-2-[3-[(3-phenyl-1- 550
pyrrolidinyl)carbonyl]-2-naphthalenyllethyl}-phosphonic acid
(20) [2-[3-[[methyl[1-(2-methyl-1-oxopropyl)-4- 587

piperidinyllamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyll-phosphonic acid

(21) [2-[3-[(cyclopentylmethylamino)carbonyl]-2-naphthalenyi]-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 ] -1 - (1-napht hal enyl ) - 2-oxoet hyl ] - phosphonic acid (16)

[ 2-[3-[[4-(2-benzot hi azol yl )-1-pi peridi nyl]carbonyl]-2- 621 naphthalenyl]-1
- (1- napht hal enyl ) - 2- oxoet hyl ] - phosphonic acid (17)

[ 2- (3- ((cycl ohexyl met hyl am no) car bonyl | - 2- napht hal enyl ] -1- 516

( 1- napht hawaphdeszssoxoet hyl | - phosphoni ¢ acid (18) PCT/US2004/011490
[2-13-[[nmethyl [1-[ 1-ox0-3-[4-(trifluoronethyl)phenyl]propyl]-4- 717

pi peri di nyl ] am no] car bonyl ] - 2- napht hal enyl ] - 1- (1-

napht hal enyl ) - 2- oxoet hyl ] - phosphonic acid (19) (1 -(1

- napht hal enyl ) - 2- oxo-2-[ 3-[ (3- phenyl -1 - 550

Rt

pi peri di nyl ] am n8Y€ar bonyl ] - 2 napht hal enyl ] - 1- (1-

napht hal enyl33)2 ﬂmet ri2siabRiNaferdfoatbdrad)

[2-[3- [(cyclop)ﬁnE?‘ oy HYH 3 ﬁﬁhhhtﬂa@ﬂjﬁﬁﬁmnyll 1- 50(2]|6 (1 -naphtha
2 t 572

ot hl ot hyl ) cyeloh "“F‘QF*“ ﬂi?' PR piephpAt il e Gt 0047 004441

PCT/ US2004/ §4d)49(- [311[5% GTBV@TIWV]Z rlapmualﬂmmartmwﬂﬂ ) - 2- oxoet hyl§8%phosphoni ¢

acid (23) 12-[ 3p|pendinyllinethyiaminalsartayddrhaphtbalenyl}-141- 685

pi peri di nyfam nohaphﬂ:aleﬂyn)—ﬂexwﬂnd]hﬁcmphbmlchc(dl-

ht hal enyl 24
(203 11 o hgﬁfﬁ }‘ﬂ' D@'ﬁaﬁ’@ ’?5 hy@ gr (29 s
pi peri di nyl ] neth Vé Ryicar osg pRic acid

napht hal enyl(26)2 vadetppsipehginldmatiyintid8)carbonyl]-2- 559
[ 10 (1 napht K&l en b 5.2@@?2 @%ﬁ%ﬂ%ﬁﬁ"@mﬁxﬁ% Yoo, ]hor?ﬁ@

acid

(27) [2-3-[[methyl(4-methylcyclohexyi)amino]carbonyl]-2- 530
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid :

(28)  [2-[1-[[methyl(tricyclof3.3.1.13"]dec-1- | 582
yimethyl)amino]carbonyl]-2-naphthalenyi]-1-(1-
naphthalenyl)-2-oxoethyi]-phosphonic acid

(29) [2-[3-[[methyi(4-phenyi-3-cyclohexen-1-yl)aminojcarbonyl]-2- 590 -
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic

acid

(30) [1-(1-naphthalenyl)-2-[3-[[[1-(2-naphthalenylcarbonyl)-4- 657
piperidinyllamino]carbonyl}-2-naphthalenyl]-2-oxoethyl]-
phosphonic acid

(31) [2-[2-[[methyi[1-(2-naphthalenylcarbonyl)-4- 621

piperidinyljamino]carbonyliphenyl]-1-(1-naphthalenyl)-2-
oxoethyl]-phosphonic acid

(32) methyl[2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4- 669
piperidinyllamino]carbonyl]-2-naphthalenyl]-1- (1-
naphthalenyl)-2-oxoethyl]-phosphinic acid

(33) [1-(5-chlorobenzo[blthien-3-yl)-2-[3-{[methyl[1-(2- 712
naphthalenylcarbonyl)-4-piperidinyllaminolcarbonyl]-2-
naphthalenyl]-2-oxoethyt]-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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pyrrolidinyl]carbonyl]-2-napht hal enyl ] et hyl]-phosphonic acid (26)
[2-[3-[[(1-acetyl-4-piperidinyl)mnmethylam no]carbonyl]-2- 559
napht hal enyl]-1 - (1 -naphtha | enyl)-2-oxoet hyl]-phosphonic acid (27)
[ 2-]3-[[ et hyl (4- met hyl cycl ohexyl ) am no] car bonyl ]-2- 530

napht hal enywq 2004/@i4mapht hal enyl ) - 2- oxoet hyl ] - phosphoni cPCTAES2804028ip0
[2-[2-[[methyl (tricyclo[3.3.1.13" 7] dec-1- 582

yl met hyl ) am no] car bonyl ] - 2- napht hal enyl ] - 1- (1-

napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid (29)

[ 2-[3-[[ met hyl (4- phenyl - 3-cycl ohexen- 1- yI)anino]carbonyI] 2- 590

"0 napht nal S 720°E S8 8 o dendnatand spging i i stkionsa M LidwBs |
pi peri dinyl 1@%9?@1 erbsgylr&.olgmﬂﬁ@#m Kl to ﬁeomgm.itureo\nwm iifg aci d

(31) [2-[2-[]nethyl [1-(2-napht hal enyl car ony
pi peri di nyI ]mmtmpemtthrerqtleﬂbphb-rm 9G tb-f6fm ad et shahewhich-was stired for an

t hyl id (3 s . .
et 1 | 21 15 SIHATR) Bo Hindtels 2 Aananigretine isaihoyyiie anfygride Compound 24
pi peri di ny! ]@%Mgiﬁ@?ﬂ&’?h@)ﬂé@ﬁ&ﬁ'@d ﬁéﬁ'bﬂlw@e oler about a 1 h period while
napht hal enyl ) - 2- oxoet hyl ] - phosphinic acid (33)
(1-(5-chl ord@pmg[tb?ttd!meeramrgm‘ the-rpigture ababiopt f20 (&~ Tha addition funnel and

napht hal enyl T2 veals i IR E A B ABEbiT) e DD ah was 1emaved 0 nod of
Synt hesi s f ofhe GaRIRAU R pordidie @i@dﬁé*&)ﬁgut@tﬂf&iﬂaﬂowéﬁ'ﬂ@ Oh):e?r@reactlon

1- napht hyl di et hyl phosphonate 5 Conpound 2B (223.0 gm nol ) were
conbi ned i n was$ tasrietn@ssbowadytPLGR the fmal pH of the mlxture was adjusted fo

10  about pH 5 by slowly adding 6N HCI (422 mL, 2.34 mol) while the temperature of
the mixture was maintained at about 5 °C. The mixture was stirred for about 30
min more at about 5 °C to provide a crude product as a fine white solid. The
crude product was filtered using a porcelain filter. The wet solid was then

~ washed with water (1000.0 mL), left to filter overnight, then dried at 70 °C to

15  provide a dilithium salt Compound 2C (365.1 gms; mass yield; 100.6%).

Compound 2C was used in the next step without further purification.

. Methanol (2500.0 mL) and water (360.0 mL) were added fo a flask and stirred.

Compound 2C (365.1 gm, 0.7612 moel) was added to the stirring solution and

20  the flask was rinsed with methanol (100.0 mL) fo form a slurry. The slurry was
stirred at RT for 30 minutes and then 12 N HC| (80.0 mL, 0.960 mol) was added
over a 2 min period as the slurry tumed into a hazy solution. The solution was
stired at RT until crystallization began, then was cooled to about 5°Cfor1 hto
provide a crude product as a white granular solid. The product was filtered and

25 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 yield: 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 § °C. NMM
30 (4-methylmorpholine) (51.5 mL) was added fo the flask while the mixture
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WO 2004/ 094441 PCT/ US2004/011490 about -20 C using a dry ice-nethanol
cooling bath. A solution of IMLI HWS (1597.0 nL, 1.597 nol) in THE was
added to the cooled m xture while keeping the tenperature at about -20 Cto
forma fine slurry which was stirred for an additional 30 mnutes. A

2, 3- napht hwioize@d¥eiatr boxyl i ¢ anhydri de Conpound 2A 5 ( 13ETAGHIBIYE612 nol )
was added portionw se over about a | h period while keeping the tenperature
of the m xture at about -20 C. The addition funnel and flask walls were
rinsed with THE (100.0 nL), the cooling bath was renoved and the m'xture
tenperature raised to about 5 C for about 1.5 h. Once the reaction

conpl ete (as sho a 0 re was _adj d to 10
about pH 5 b¥ %@/‘Q{ggh%mém &t aqﬁﬁ'ﬁ’%wu'jeff&?% \/ﬁ'&goﬁﬁ%é‘ﬁr{gerature
of the m Xtm@mmrerwam@nr@a@éd @baﬁtadaln@malT’@mm esut Gkt avestutinl wagd for

about 30 mn nore at provi de a crude product as a fine white

solid. The ehtaedpf %Qﬁélﬁowtylchiqr@f@fréatemﬁw@l Lawasragisiedineriionwise whifeie vvet

then dr ed AofuEre Shibra R mafihed e ermn bk S6irhi oo 4S50
mass yielgl: 3884t G%C, Wﬁaﬁwada%w»@s%ﬁ@)let@ thB%iWétéﬁﬁ@raMré%t further
purification. Methanol (2500.0 nlL) and water ( m.) were added to a

flask and stwameetl to tamprarature ©f {rBBBakbuy 20 °C. tﬁ@bﬁuh%)’cv\menaguiatedtforthe
stirring sol pti a 20 the flask S I i th nme an 00,0 nm) to
forma sl urryh %ﬁ?egﬁﬁrr??d\%é”ﬁ ?nglm?eatth%ﬁ/ﬁgﬁ%wﬁ{%ﬁlp ]herqen 12 N HCl
(80,0 m, O.ReQTrF (150@5L asHieslowddab dry. 2THE Ritia®s Wad thén b&ﬂbmbuwm turned
into a hazy solution. The solution was" stirred at RT until crystallization

began, then UAeptanel(dd k)@@b@&erpd@fﬁbﬂutﬂerbanc‘bthﬁn%u;taéed:awe pr oduct as a

whi t e grgpul 1 t

(500. 0 nﬁ? @E@’%M% fﬁ)ﬁ“\%’gﬁgﬁ%vﬁ %?tfgﬁ éfg@i%?,h-ﬁﬂ ‘}a@b" 120 ¢ 1o
provi de Corrpomgtaaa(dm\gasadd@cseveﬂ@d)@rlodﬁ a'B)%Jt‘tOﬁﬂﬁDG'lthnlﬂiDré #28. 8 gm
and THE (2 L) were conbined in a flask, then agitated and cooled to a

t enper at ur e BENCEBIAAB AteNweratue elfrrm abod O Rivie aboutsd He @ngiagedierl i ne)
(51.5 m) wag,Afqesint §nkREsditifg Sudfinsfontyiss Mefbd bfid wadhed with n-heptane

(250 mL), allowed to air dry over a period of about 30 min and then dried in
15 vacuo overnight at a temperature of from about 45 to about 50 °C to provide
Compound 2E (165 gms; mass yield: 88.4%).

DCM (dichloromethane) (600 mL) and a 2-naphthoyl chioride Compound 2F
(189.0 gm) were combined in a flask and agitated until solubilized.

20  4-Piperidone hydrate hydrochloride Compound 2G (150 g} and NaHCO3;
(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

25 the NaHCO;. 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 NaHCOj3 (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

30 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 aliowed fo separate
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WO 2004/ 094441 PCTI US2004/ 011490 tenperature was nmaintained at a
tenperature of fromabout 0 Cto about 5 C The m xture was then agitated
for an additional 15 min or until a solution was obtained. |BCF

(i sobutylchloroformate) (56 m-) was added portionwi se while the m xture

t enper at ur womms4/ovaddant ai ned at a tenperature of from aboRET/US200401489 about 15
C. Wien the addition was conplete, the m xture tenperature was warned to a
tenperature of fromabout 20 C to about 25 C, then agitated for | h. Once
the reaction was conplete, the NMMsalts were filtered, washed wth THE
(150 M -) and allowed to dry. The filtrate was then conbi ned with n- hept ane

G Trom aboup i o Aiafiedh BBt SR BR RO, Bharfatlle TPt e
(1. ISEI&)t\glaZ t@dd&ﬂfggﬁrew%?w}ﬁpgﬂbd)(cgabautatléﬁoﬁﬁomp'ﬁhadgﬁl-gir?ém(gl\av\asd ?gfhegbom
(1:02 h. The rHQZF"ﬁ-I ﬁ@lcgﬁgﬁgéﬂ§$§)&)§%{§p?ﬁ‘ﬂq9§f’ ng%@ ; te@pt ane (250
m.), allowed Zieqd gg)aee@er a period of about 30 mn and then dried in 15

vacuo overnight at a tenperature of from about 45 to about 50 C to provide
Conpound 2E (165 gns; mass yield: 88.4% . DCM (dichl oronmet hane) (600 m -)

d 2- ht.hoyl | 2 ' ' flask
ohd agi1 ot pacomionBd g GEP TR il TR e s PHE BokOARL RS hlee |1 2
Conmpound 2G ¢3Binal t@adfabhldﬁﬂliheh’ﬁﬂd@%@h@dﬁl@dwaqmbém@oﬂf&ﬁ@aBommS) wer e
t hen added via addition funnel -) was used to rinse the funnel

and ][ he resuPt’Crig abowt e, HeM M@NHa{f(égthN@mlﬂ%) (R96 ople)dn TikE" Wé&f@ﬂﬂ@ﬁ Wgs )
6 L
mxbure was BRBARFRMS GRS e blhrii A B R BB i aa R e oo

about 5 10 akpaboukQ9POIUTIRSMiitDR Wéé’ﬁﬂtﬁmé/@foﬂmar% tdpBicn® tiRPSaRIre apder a
period of about 30 m nutes. The aqueous | ayer was renoved. Saturated

aqueous NaHCB@s @giatediion a@aﬁoégéahodc&ﬁb'dlrarfdﬁﬁm@ﬁu% Baodigmagi tated for a
e o0 o o e oA o ek U R B P S0 "
M) was adde¢haeiniRetheiselution td tefrpratard dffrdn®Bbsut 19 °C to about 27 °C.
The mixture was aged for about 40 min at a temperature of from about ambient
15 to about 27°C. Once the reaction was complete (as shown by HPLC), water
(500 mL) was added while maintaining the solution at a temperature of below
about 30 °C. Sodium hydroxide (115 mL; 5% w/v in water) was then added to
the mixture to raise the pH to from about pH 10 to about pH 11. The mixture
was agitated vigorously for a period of from about 3 to about 10 min. The
20 layers were separated 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 2 in DCM: 0.229 mg/
mL; calculated mass of Compound 2§ in DCM: 45.18 gms; mass yield: 85.3%).
25
Compound 21 {150 mL, 0.069 mol) was placed in solution with CH2Ciz:THF (150
mL; 1:8) and concentrated to a thick oil in vacuo while maintaining the mixiure
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
30 flask. The mixture was agitated and EtN(i-Pr), (diisopropylethytamine} (11.0
mL, 0.063 mol) and Compound 2E (27.3 gms, 0.057 mol) were added. The
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period of fromabout 5 to about 10 mn. The layers were allowed to separate
74 WD 2004/ 094441 PCT/ US2004/ 011490 over a period of about 30 mn and the
organic layer (-960 m-) containing Conpound 2H was renoved (concentration
of Conpound 2H in DCM 235.98 ng/ nL; cal cul ated mass of Conpound 2H in
DCM 226. Swogweoeal cul ated nmass yield: 93.46% . 5 CorfSOUERIO@MIT4960 gns,
-265 ng/nL in DCM and acetic acid (4.9 nL) were conbined in a flask and
the m xture was cooled to a tenperature of fromabout 0 Cto about 5 C
2.OM MeNH2 (met hylamine) (296 ml-) in THE was added portionw se while

mai ntaining the mxture at a tenperature of fromabout 0 C 10 to about 19 C
The m xture was aIIon%aﬁd to warmto anbient tenperature and was agitated for

a period of ABYHIE vas hgated igdigronerptire ohabowh 63 1¢ Era priasueidmraabael (51. 4
oh : . / ; L : ‘
tg gsn%e\r/\g;s ur eeél&% a {)Eu)k' 9@84%%? kc%ﬁHé-{)\g%Sf 5@95“&%' (5%%&0\%;‘?9/ ﬁé&é' g%agedaf or

about 40 m rmixture wasngered tor @mbienf teompenbiore andrbrysiallizbd dver alperiod2fC. Once

t he reaction _was,kco te hown by HPLC), water 500 was added

whi | e i nt afrqmﬁaoyﬂ’éé E‘bﬁ'ﬂé‘@ﬁs’h&h%{@%g{’%{% (e oy B ngbéet 30 C. Sodium
hydr oxi dg (%?stﬂhi'ziné?/héi%ﬁ%hrbld@i SSint thAS akdiml ZHRE ATROprodlet Wag fikéBdt 0 rai se
the pH to from about pH 10 to about pH 11. The m xture was agitated

vi gorousl y fand wagked with ecetone i240unl pleash wash). then diied imvacu0 | ayers were

separated and the ue I [ [ . Water, (143 added and
The- mxtur o QSTREPER e AR ol Bot Cintibg Getelubi 2y R o T

| ayers were ygidt P53epasd aflit@pewiBe or gani c | ayer containing Conpound 21
was renoved (concentration of Compound 21 in DCM 0.229 ng/ nL; calcul ated

mass of Compound 21 in DCM 45.18 gns; mass yield: 85.3%. 25 Conpound
210150 o, OoBBRalRl kIO OB BRSO e R B Ao B O
flask to form a suspension. The suspension was agitated for a period of from
about 5 to about 10 min, then bromotrimethylsilane (10 mL) was added via
additional funnel over a period of from about 10-to about 15 min at RT. The
solution was stirred for at least a time period of about 1 h at rt. Once the
16 reaction was complete (as shown by HPLC), the mixture was transferred to an
addition funnel and then added to water (250 mL). The resulting slurry was
stirred vigorously during the addition and the temperature maintained at from
about 20 °C to about 25 °C. The slurry was further agitated over a period of
from about 1 to about 1.5 h, then filtered and washed with water (2X15 mL).
20 The resulting wet cake was then dried in vacuo overnight at a temperature of
about 40 °C to provide a crude product Compound 2K (10.2 gms) as a white

solid.

Compound 2K (110.0 gms, 0.127 mol) and methano! (550 mL) were added to a

25 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

30 190 min to 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
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at a tenperature of about or bel ow 40C using a cooling bath. 2-Butanone
(320 nm.) was added portionwise to the thick oil to transfer the oil to

anot her 30 flask. The m xture was agitated and EtN(i-Pr)2
(diisopropylethylamne) (11.0 ni, 0.063 nol) and Conpound 2E (27.3 gns,

0. 057 nol ) weepery@dged. The 75 WO 2004/ 094441 PCTI US200e00US2480M 1499 Xt ur e was
heated to a tenperature of about 65 C for a period of fromabout 6 to about
7 h. Once the reaction was conplete (as shown by HPLC), the m xture was
cooled to anmbient tenperature and crystallized over a period of from about
72 to about 96 h (the product can take up to 48 h to start to 5

tall h I t ot d 28 h). Th duct
i1 tered - anampaeHuty of om 2benb bR ouf s acyd ade uerystalkeR dried | n
vacuo over %(%bo@ﬁd QKt(Bm?segjrﬁ&%@ldOéB@ 'k a’fheCwhife BoIRY | de Cormpound 2J (31.4
gns; vyield: 75.1% as whi t e ‘powder. 10 Conpound 2J (10.0 g) and

acetonitrile (40 n1 ) under nitrogen were added to a flask to forma

about | 20" moHSHREE S hBB AR AT G0 DR gL adied vin “addi tfonal
funnelt oxzie(r]I tfs@ﬁd{&?nﬁth}ﬂyamﬂhahemanéqn OT@pomtOTJ:ﬁoh'arcI@tr vhiite dripstallimel ut i on
was stirre Qr a eas

g tinme perio O?E?Gp 1 h at Once the 15
reacti on wasSQUgnpEER gom QQQH%M'*?% aF'F’I?@)a" Gk ﬁrﬂ‘éw\%@' (B3P ANIB™Bed to an
addition fu ﬁ,@? rry was
stirred vi ggélgdt?gﬁ SFh &%@%lﬁfﬁgggg@?tﬁgﬁb%n t g%t)agsa_gﬁ%ﬁ ﬁﬁgﬂ nglaﬁ(txglbﬁed at
from about atm@wcrmabdhthlmsuspen’sm mwﬁonyed/alﬁerarpened ohffomaatzalit dvor a

(215 ). 2P i bl TABH sudpdholon e Boried "2 A BRTR A 2t
t enper at1g e Pfo AW h ﬁﬂe%lkmr@ﬁﬁylr@éd&o%%@d@dWUﬁﬁar@@‘@?ﬂéﬁz%dﬁo 2 ng)
as a white solid. Conmpound 2K 127 nol z]%,and nmet hanol (550 mnl -)

were added t®thin szqu%wsmt fQiF\‘PF’eﬁf@F arnaylodm@bgvm {Be sushansik at RT
over a per| O\ﬂaé’%tnfrécf’ﬂi R*?‘?Hrt an éédlLQnQ%%HBd BPaldbE 4 Nenk GHERY SiplehbipAt | On
m xture gave a hazy sol utl n

was thinned by addmg 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

15 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).

20 For Example2, analytical HPLC was carried out using Phenomenex Luna (15
cm x 4.6 mm; 5 p; detection was at 220 pm), Phenomenex Luna 5u C18(2) (4.6
mm x 2560; detection was at 225 nm) and Synergi 44 MAX-RP 80A (15 cm x 4.6
mm; detection was at 225 nm} columns. Microanalysis was performed by
Quantitative Technologies, Inc.

25
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about 5 mnutes after adding MeOH and gradually afforded a white suspension
after about 30 m nutes). An acetone:water (1100 nmi; 4:1) solution was added
and the suspension was stirred at RT for a period of fromabout 180 to about
30 190 min to afford a white solid. The solid was filtered and washed wth
water (3 wWobéwesddsy form ng a wet cake was then dri ed RGT/HRREMO1BYEr ni ght  at
a 76 WD 2004/ 094441 PCT/ US2004/ 011490 tenperature of from about 30 to about
35 Cto provide a recrystallized Conpound 2K (82.3 gns; yield: 96.1% as a
fine white solid. Recrystallized Conpound 2K (30.0 g, 0.0431 nol) and 5
tris(hydroxynet hyl ) am nonet hane (13.07 g, 0.107 nol; a clear white
crystalline solid) were conbjned in a flask and ethanol (300 nL) and water
(30 m.) were added. ngosogéfion was agitated to provide a clear solution
after a period of about in. Athin suspension was forned after a period
of fromabout 2 to abBid R and a thick white suspension was forned after
a period of fromabout 10 3 tp about 5 h (the m xture may need to be seeded
to enhance crystallizatiA '
period of about 3 h). T
period of about 4 h. Orhe ne ddlng et hanol
(180 nlL), the .t ek ed anﬂBwashed ) wed to air
dry over a pf  @bett—36—™rn angtg.hen Ar ee vacuo r atine
period of f  ala Ul ) 5 of about 40 Cto
provi de Cbnpou ﬁ 2E (8.6 gns; y|eIdEﬂ91 | =~ tromet hane salt
(ratio of tris? ydr oxynet hyl ) am nonet hane: Cbnpou d 2E: 1.99:1). 20 For
Exanpl e2, analytlcalcﬂng was carried out u5|ng enonenex Luna (15 cm X
4.6 nm 5 s; 3 as at 220 nnj, 5 Luna 5 C18(2) (4.6 nmx

250; detectl 225 _nm ¢ 15 cmx 4.6 mm
detecti on was¥at uﬁﬁ@g Moan
Quantitative E@yhno o |

EtO \ 2D o 2€

5 HO NH HC! o
HO
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NaHCO3
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NaBH(OAc); CHs 0
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MeNH, 21

1.4 eq. Cpd 2;
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77 WD 2004/ 094441 PCT/ US2004/011490 EtO// EtOCRLIi OOQL | a-- --- 2D

az 2t3 EtO- loo p LIHVMDS /P~ / 2C 2Ap EEO p O CO2ZH\ O Ol IRk IBCF, NwW
/| EtO~-/ EtO~-/ EO/P\p | / 2D THF, EtO/P~p | / 2E O HO>CNH HCI HO 0 C
2G O-N O k~;ztz / NaHCO3 2H / / 2F NaBH(OAc)3 CH3 H3 0 2H 0O HN-CN MeNH2
21 p CH3 Gvoboo@ddaadh. 4 eq. Cpd 21; \ \ | O EtN(i-Pr)2 PCT/US2004/011490

N 2 6q. r-:ilxl_(ig:H,;_OH)3 OQ - ll\iN

EtOH/H,0
* 2 eq. HoNC(CH,0H),

Compound 2

Example 3
As a specific embodiment of an oral composition, 100 mg of the Compound 2

of Example 1 is formulated with sufficient finely divided lactose to provide a
‘5 total amount of 580 to 590 mg to fill a size O hard gel capsule.

Example 4

[2-(3-{4-[(Naphthalene-2-carbonyl)}-aminol-piperidine-~1-carbonyl}-naphthalen-2-yl})-1-
naphthalen-1-yi-2-oxo-ethyi]-phosphonic acid

Compound 34

10 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

15 chromatography (silica; 5% CH3;OH-CH.Cl;) to afford 1 g of 4B as a white
foam, 72%. MS (ES) m/z 731 (MH" adduct ion with MeOH and CHaCN).

A solution of 20% TFA in CH2ClL and 4B (1 g, 1.5 mmal) was stirred for 45 min,
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2E to,, EEQP~p | 23 O CH3 0O TWMSBr; NN v H20 * %Il O 2J Recry. HOB /
HOp | / 2K 78 WD 2004/ 094441 PCT/ US2004/ 011490 O CH3 0 2 eq. H2NC(CH2OH) 3
i1 NN-CN2K{ Oi o EtOH/H20 HO-'P O 2 eq. H2ZNC(CH2OH) 3 HOCompound 2
Exanple 3 As a specific enbodi ment of an oral conposition, 100 ng of the

Conpound le 1 is formulated with sufficient gd MsRiMbded
| act ose tg‘vg%ﬁ\?ﬁd@g}; 5 total anmount of 580 to 590 ny to PJI%P a size 0 hard

gel capsule. Exanmple 4 HO HOp ~/ \' \' I O NO NI H~\ O-\

[ 2-(3-{4-[ (Na pht hal ene-2-car bonyl ) -am nol - pi peri di ne-|

- car bonyl } - napht hal en- 2-yl ) - 1- napht hal en- 1-yl - 2- oxo- et hyl | - phosphoni ¢ acid
Compound 34 10 A solution of 4A (1.0 g, 2.1 mmol), 4-N Boc-am nopi peridine
(0.42 g, 2. 2hemobncenirated under a stream of Np. 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-CzHs)".

To a mixture of 0.40 g {0.59 mmol) of 4C and 0.17 mL (1.2 mmol) of Et;N in 30

5 mL of CH>Cl> was added a solution of 2-naphthoyl chloride (0.11 g, 0.60 mmol)

in 1 mL of CHzClz. The reaction was stirred for 2 h, then diluted with water and

the layers were separated. The organic layer was washed sequentially with

H,0, NaHCO; (satd, aq.), 1N KHSO4 {ag), and H20, then dried over Na;SOy,

fitered and concentrated. The residue was purified by flash column

10  chromatography (sllica, 5% CH3;OH-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.

15  Volatiles were removed under reduced pressure, and the white solid residue
was freated with 15 mL of 1N HCI (aq). The slurry was stirred for 2.5 h and the
white solid was collected and rinsed with H2O.  The solid was triturated with
CH4CN to yield 0.12 g of the title compound (46%) as a white powder: MS (ES)
miz 657 (MH™).

20
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Astatech Inc.) and HOBt (0.28 g, 2.1 nmmol) in 5 nL of DMF was treated with a
solution of DCC (0.43 g, 2.1 mmmol) in 1 nL of DVF dropwi se. After stirring
for 24 h, the mxture was filtered through dicalite and the filtrate
concentrated under reduced pressure. The residue was purified by flash
colum 15 chr, %E}&%aphy (silica; 5% CH3OH CH2CI 2) to glHaldoekotiaf 4B as a
white foam (ES) mz 731 (M+ adduct ion with MeOH and CH3CN). A
solution of 20% TFA in CH2CI2 and 4B (1 g, 1.5 nmol) was stirred for 45 mn,
79 WD 2004/ 094441 PCT/ US2004/ 011490 then concentrated under a stream of N2.
The residue was triturated with ether to give 0.80 g of C as a white powder

(TFA salt): M5 (ES) mz = 530 (MCH5)+ To a mixture of 0.40 g (0.59 mmt)
of 4C and 0.17 nL (1.2 wmd) of Et3N in 305m_of N2Cl 2 was added a
sol ution of 2- nap oride (0.11 g, inl nmL of CH2ClI 2. The
reacti on was stlrre or, t hen 'Iuted and the |ayers were
separated. The orga |c . VA= mﬁNm@g sequen9| M th H20, NaHCG3
(satd, aqgq.), 1 , and H henzd ised A Na2SO4, ghiltered and
concentr at ed. } y b B&hores-ogr aphy
(silica, 5% CH3 @3 to afford 0.29 ; N4 as a white powder:
M5 (ES) mz 713 ( A solution of 0.29 g (0.4@ mmol) of 4D in 2.5 nL of
pyridine was treate vvlth 04n1_(33mml)‘{9f bronotri nmet hyl sil ane and t he
mxture was stirred for 2.h. 15 Volatiles were renpued under reduced
pressure, and the \/\hiteld re5|due V\@gctreate‘g 15 mL of IN HO (aq).
The slurry was stir 2.5 whi t et 0
rinsed with H20. THRE:s s ed WlthEto

$ ite owder I\/B(ES)

11490 EtOEtO

(2-{3-[4-(Naphthalene-2-suifonyl)-piperazine-1-carbonyl]-naphthalen-2-yl}-1-naphthalen-1-yl-
2-oxo-ethyl)-phosphonic acid

Compound 35
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~P i 0 BocHN--( NHO / / O/ ~/ 0, 1 ONHBoc TFA \ \

4A 4B 0O EtOI \ / \ 'CcOCl EtEOp ! EtOp\ \ / EEOH O \ . I ~ N
HO 4C4D HO HO %/ OTMSIBr O NaH O 34 Exanple 5 o~ o

WO 2004/094441 PCT/US2004/011490

10

19

To a stirred solution of 54 (0.55 g, 1.16 mmol), the triflucroacetate sali of 5B
(0.5 g, 1.16 mmol), triethylamine (1.28 mmol, 0.18 mL}, and HOBt (0.24 g, 1.75
mmol) in 5 mL of acetonitrile was added a solution of DCC in 2 mL of
acetonitrile. (0.26 g, 1.28 mmol). The reaction was stirred for 24 h, then treated
with 1 mL of DIPEA, and stirred an additional 5 h. The mixture was filtered,
and the filtrate was concentrated under reduced pressure. The residue was
purified by flash column chromatography (silica; 100% CHzCl, -> 98% CHCl.-
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,
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/1 1 QPOH H\

(2-{3-(4- (Napht hal ene- 2-sui fonyl ) - pi perazi ne-| -carbonyl ] - napht hal en-2-yl }-1-
napht hal en- 1-yl - 2-oxo-et hyl)-phosphonic acid Conpound 35 81 WD 2004/ 094441
PCT/ US2004/ 011490 To a stirred solution of 5A (0.55 g, 1.16 nmol), the
trifluoroacvebauesalt of 5B (0.5 g, 1.16 mml), tri et RgFAISLWE01139028 mol
0.18 nL), and HOBt (0.24 g, 1.75 5 mmol) in 5 nL of acetonitrile was added a
solution of DCCin 2 nL of acetonitrile. (0.26 g, 1.28 nmmol). The reaction
was stirred for 24 h, then treated with 1 nL of D PEA, and stirred an
additional 5 h. The mxture was filtered, and the filtrate was concentrated
under reduced pressure. The pegsidue was purified by flash colum

chr omat ogr aphy (si £Pgh : 2Cl 2 -> 98%)CH%$ 10 MeOH) to afford 0.66 g
of 5C as a foam Mk ] ) %@ solution of 5C (0.11 g,

0.75 mol) in 1 ‘ ormtrlrrethyIsHane
The reaction was ] N Loncent rat ed under 'rerdﬁted
\stirred w Te3¥ 3N 1 Hfor |1 h, and the

product collec 3 BQs et sequenti al | y with water and ether. The product
was suspended i cetonl5 rile and stirred for ;8 5 h at 0C then collected to
afford 0.067 g of the ti*t'l e conpound as a white solid: M5 (ESt+) M+ = 679.
82 WD 2004/ 094441 PCT/US2004/011490 CO2HOOO-q S~ o-P\ I +1 \~NH/ DO
OEt 5A 56

pressure. The

l: 35 R=H

Following the procedure of Example 5 and substituting the appropriate starting
materials, compounds and reagents, the following Compounds of the invention
5 were also prepared:

de Rio MS m/e
(MH").
37 naphthalene-2-yl-acetyl 657
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8 o NOOOjJOR OR 5CR=Et 35 R=H Follow ng the procedure of Exanple 5
and substituting the appropriate starting materials, conpounds and
reagents, the follow ng Conpounds of the invention 5 were also prepared:
Rro N O&l10H Cpd Rio M5 W (IVHO ). 37 napht hal ene-2-yl -acetyl 657 83 WD
2004/ 094440 RoT04492004/ 011490 38 2-napht hoyl 641 ( MH PCTRSB2004/011490

1- (4- hydroxyphenyl) 581 40 1-(4-nethoxyphenyl) 595 41

N-[ 5- (sul fonyl) -t hi ophene-2-yl nmet hyl ] - benzam de 768 42

6- chl or o- 5- sul fonyl -i m dazo[ 2, 1- b] t hi azol e 709 43 Napht hyl - 2- am nocar bony!
658 44 1-(4-fluorophenyl) 583 Biol ogical Experinmental Exanples 5 The
utility of the conpounds of the present invention as a serine protease
inhibitor and particularly, as &neabthepsi n G or chymase i nB#biMbl) usef ul

for the tregfment of infl amml(a?frﬁﬁdﬂfxyﬁﬁéﬂ)ﬂ‘)e protease nedi at eggdli sorders can

°e 40 1-(4-methoxyphenyl) 595
41 N-[5-(sulfonyl)-thiophene-2-yimethyl]-benzamide 768
42 6-chloro-5-sulfonyl-imidazo[2, 1-b]thiazole 709
43 Naphthyl-2-aminocarbonyl 658
44 1-(4-fluorophenyl) 583

Biological Experimental Examples
5 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.

10 Example 1
Enzyme-Catalyzed Hydrolysis Assays -~ Cathepsin G

Enzyme-catalyzed hydrolysis rates were measured spectrophotometrically
using human neutrophif cathepsin G (Athens Research and Technology) or
human skin chymase (Cortex Biochem), a chromogenic substrate (Suc-A|é-A1a-
15  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), ICspexperiments 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
20 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. |Csy values were determined using a
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determ ned according to the procedures described herein.
Enzyne- Cat al yzed Hydrol ysis Assays -
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0.4 6

Cpd  ICso (uM)
CatG
1 0.083 + 0.014
2 0.081 + 0.009
3 0.068 + 0.019
4 0.090 + 0.020
5 0.072 1 0.021
6 0.067 % 0.014
7 0.210 + 0.050
8 0.130 £ 0.010
9 0.053 + 0.015
10  0.053+0.016
11 49+28
12 0.179+0.038
13 0.064 +0.008
14  0.230 +0.030
15  0.075+0.030
16  0.190 £ 0.020
17 0.098 £ 0.026
18  0.028 £ 0.006
19  0.238+0.030
20  0.090 0.023
21 0.070+0.020
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23 0670
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6 0.067 0.014 4 0.0035 0.0015 2 7 0.210 0.050 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 11 4.9 2.8 20.0321 12 0.179 0.038 10 0.0073 0.0017
10 13 0.064 0.008 3 0.004 1 14 0.230 0.030 6 0.010 0.001 9 15 0.075

0.030 5 0. §i7200009805% 3 16 0.190 0.020 7 0.0085 0. 002&cTusdis@i088 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 0.090 0.023 5 0.004 0.002 2 21 0.070 0.020 5 0.0096 0.0034
5 22 0.140 0.040 18 0.009 0.023 12 23 0.670 1 0.416 1 24 0.078 0.015 7
0.0035 0.0013 6 25 0,156 0.028 7 0.0097 0.0035 7 26 0.096 0.018 3
0.015 0.001 3 85 WO 2004/ 094441 PCT/ US2004/011490 Cpd 1 C50 (gm) n 1 C50 (M
n CatG Chymase 27 Gpd70 [CQieM} 0.0851 0. 00xuM) 28 0. 4000. 090 11
0.0360.011 10 29 0.150 t 0. Q#GL3 0.0082 t OCHQAtaskd 30 0.590 0.040 2
0.0158 t 0.0008 2 3y >10Q.{bol, §448° ' 40 0651 + 0.0022 4

28  0.400+0.090 491 0.036+0.011 10

29  0.150+0.030 13 0.0082+0.0028 10

30 0500:£0040 2 00158+0.0008 2

31 >100.0 1 14.95 + 0.87 2

32 0.86+0.03 2 0.3t 1

33 0.121+0.007 2 0.001+0.000 2

34  0.09+0.04 3 0.007 £ 0.001 2

35  056+0.18 3

37  0.74+0.29 3

38 078022 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

4 052+029 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

5 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).

10  Experimental Protocol
Baseline dose response curves to aerosol carbachol were obtained 1-3 days
prior to antigen challenge. Baseline values of specific lung resistance (SR,)
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

15  challenge. Post drug measurements of SR, were obtained and the sheep were
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32 0.8 0.0320.311 330.121 0.007 2 0.001 0.000 2 34 0.09 0.04 3
0.007 0.001 2 35 0.560.18 3 37 0.74 0.29 3 38 0.78 0.22 2 39 0.18't
0.052 40 0.17t 0.05 2 41 0.31 1 42 0.140.03 2 43 0.95 0.21 5 44 0.52
t 0.29 2 Exanple 2 Anti-Asthmatic Effects in a Sheep Mddel of Asthma The
efficacy ovoCampouad 2 for the treatnent of asthma was Pe€Talseausied4dn a 5

val i dat ed nodel of Ascaris suum antigen-induced asthmatic response in

consci ous sheep (Abraham WM, Pharnacol ogy of allergen-induced early and

| at e ai rway responses and antigen-induced airway hyperresponsiveness in

al l'ergi-c. sheep, Pul nonary Phar macol ogy, 1989, 2, 33-40). 10 Experinental

Prot ocol Baselin ose . re nse, curves soI car ba re obtained
1-3 days prif®R¢ ?%PQEW ’ﬁéHﬂ@’a’i"%il SYEFTEats %é’é‘?ﬁel c lung
resistance (o%?éi?led medﬂté@bﬂéﬂcméngé%ﬁh %n‘{‘@feehtaﬁéﬂcl%ltéﬁﬂe%na%c' fied
anount (ng) of the test conpound as™an in aerosol at a“specified tine

before anti dbe@ haﬁrh@hafromrﬁjés Pafier tmallgng@aNbﬂeumentsmf SRL wese e obt ai ned and
the sheep weyl 9 W th
rocaris SuudIRPFEZAN FER Al oTGPe LRy S8 EPochl REde TR afBREr) "at o
chal | eng6, houndasufe aimvdy Rypereddotivitehal | enge and on the hal f-hour from
6'/z-8 h after chall enge. Measurenents of SRS were

Compound 2 was administered as an aerosol at 0.1 mg/Kg/dose, twice-a-day

(BID} for three consecutive days, followed by a dose on day 4, 0.5 h prior to

antigen challenge. Ascaris suum antigen challenge was given at the zero time

10 point.

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).

15
Figure 2 shows that the delayed airway hyperreactivity measured at 24 h post
antigen challenge as measured using carbachol challenge was also completely
blocked.

20  In addtion to blocking the increase in airway resistance, as shown in Table 5,
Compound 2 aiso blocked the rise in inflammatory cell numbers in the broncho-
alveolar lavage (BAL) fluid sampied from these sheep.

Table 5
Treatment BAL Cell Count (x1000/mL)
Group/Time
Baseline Neutrophils Lymphocytes Eosinophils Macrophages

Baseline 22.04 +12.89 4.8211.74 6.20+3.98 17221208

8h Post 245511408 13.391544 61.581+29.87 209.3+44.7
Antigen

24h Post 111.7 £38.9 36.30+156.68 16841951 24561204
Antigen :
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obtained 24 h after challenge followed by a 24 h post-challenge with
carbachol 5 to neasure airway hyperreactivity. Conpound 2 was adm ni stered
as an aerosol at 0.1 nyg/Kg/dose, twice-a-day (BID) for three consecutive
days, followed by a dose on day 4, 0.5 h prior to antigen chall enge.
Ascari s suwaea@abtgen chal |l enge was given at the zero tiPEEF/US2O4PUHt . Figure
1 shows that the early airway response (0-2 h after antigen challenge) was
dramatically reduced and that the |ate airway response (6-8 h after antigen
chal I enge) was conpletely blocked (n = 4 sheep/group). 15 Figure 2 shows
that the delayed airway hyperreactivity neasured at 24 h post antigen
chal | enge as neasured usi ng carbachol cgﬁg*enge was al so conpletely

bl ocked. 20 In addtion to bl ocking t h&a ease in airway resistance, as
shown in Tabl coﬁzpomPﬂodng I:@ﬂdayeplﬂagtabgenmanrmpnaflt@aﬁﬁg@ﬁy cel |
nunbers in thgy hg@ﬁgo- veolar | avage (BAL) fluid sanpled fromthese
sheep. Table_5 lreathent BAl Cell Count (x1000/ml) GouplT ine Baseline
Neutrophi s Lpawéinytes {pgpnoniy | s Msuogisages Baxel i ne gPo@411%. 89 4. 82
1.74 6.29 3.98 172.2 20.8 8h Post 24.55 14.08 13.39 5.44 61.58 29.87 209.3
44.7 AntigenSi2BPesbost 1B1177+3859 364.36 1151068 18874032 1 24688+2@BB4 Anti gen
87 WO 2004/09AnﬁgeWCT/U82004/011490 Tabl e 5 Conpound 2 (1.0 ng/ kg x 4 days)

(Tast dose - 3 Bode P ©'3 48:8%5' 9°"378M8/7°" 9% 04 1 003 75.16 12,71
Antigen

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usuat

5 variations, adaptations and/or modifications as come within the scope of the
following claims and their equivalents.
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Basel ine 12.66 2.07 3.150.79 0.00 69.06 1.97 8h Post 3.17 0.65 4.16 1.10
0.37-+0.32 77.85 2.36 Antigen 24h Post 3.86 0.95 3.72 0.77 0.04 0.03 75.16
2.71 Antigen Wile the foregoing specification teaches the principles of
the present invention, with exanples provided for the purpose of

i |l ustratiwo2o04to0aaid | be wunderstood that the practi ce pafl/ushe4iomasnt i on
enconpasses all of the usual 5 variations, adaptations and/or nodifications
as come within the scope of the followi ng clains and their equivalents. 88
WO 2004/ 094441 PCT/ US2004/ 011490 CLAIMS What is clainmed is: 1. A conpounds
of Formula (I1): 0 RZ PR O \\ R4 Formula (H wherein 5 R10 is

sel ected fro(gnlé%\| group consisting of: a). sulfonyl substituted with a
substi t uent ed fromthe group consisting of Cl1 8 alkyl, aryl,

aryl (G _8) alygybt is 2Ianhe€4s:8) al kenyl , cycl oal kyl, cycl oal kenyl, heterocycl,
het eroaryl, heteroaryl (Cl_8)al kyl and heteroaryl (C2_8)al kenyl; b). carbonyl
subst it ut ed Wi Agompelnds ptbemulaéliyct ed from the group consisting 10 of Cl1
al kyl, aryl, aryl (C -8)al kyl, aryl (C2.8)al kenyl, cycloal kyl, cycl oal kenyl
het erocycl heteroaryl, heteroaryl (G _e)gf kyl, heteroaryl (C2_8)al kenyl, -OR ,
and amno (wth two subsj,,kf'ﬁé?uts I ndeperdent | cted fromthe group

P S

l“ [ N —Ryg

7\ Y

Ry
V4
~R R
R5“""O \\O 4
Formula (II)

whersin
5 Rygis selected from the group consisting of:

a). sulfonyl substituted with a substituent selected from the group consisting of
Cqs alkyl, aryl, aryl(C+g)alkyl, aryl(C..g)alkenyl, cycloalkyl, cycloalkenyl,
heterocycl, heteroaryl, heteroaryl(C+.g)alkyl and heteroaryl(Cs.g)alkenyl;

~ b). carbony! substituted with a substituent selected from the group consisting
10 of Cyg alkyl, aryl, aryl(C1.g)alkyl, aryl(C..g)alkenyl, cycloalkyl, cycloalkenyl,
heterocycl heteroaryl, heteroaryl(C+.g)alkyl, heteroaryl{Cz.g)alkenyl, ~-OR¢4
and amino (with two substituents independently selected from the group
consisting of hydrogen, C.s alkyl, aryl, arylC4.s alkyl, arylcarbonyl, arylC4.
g alkyl carbonyl and heteroaryl C1g alkyl);

15
c). Ci.palkyl optionatly substituted on a terminal carbon atom with a
substituent selected from the group consisting of aryl, cycloalkyi,
cycloalkenyl, heterocycl, heteroaryl, (halo)s.a, hydroxy, -C(O)R42 and
20 amino (with two substituents independently selected from the group

consisting of hydrogen, C4. alkyl, arylC_g alkyl, arylcarbonyl, arylCs.g
alkyl carbony! and heteroaryl Cq.g alkyl);
89



consi sting of hydrogen, C19 alkyl, aryl, aryl Cl1_8 al kyl, aryl carbonyl,
arylCl_ e al kyl carbonyl and heteroaryl Cl1_8 al kyl); 15 c). CL.5 al kyl
optionally substituted on a ternminal carbon atomw th a substituent
selected fromthe group consisting of aryl, cycloal kyl, cycloal kenyl,

het er ocycl WhattépBadlyl , (hal o)1 _3, hydroxy, -C(O R12 andcR@sgai/m4dWi t h t wo
substituents independently selected fromthe group consisting of hydrogen,
Cl.8 alkyl, arylCl_e alkyl, arylcarbonyl, arylCl.8 alkyl carbonyl and

het er oar yl C1 8 al kyl'); 89 WD 2004/ 094441 PCT/ US2004/ 011490 d). aryl; e).
het er oaryl ; cycl oal kyl g). cycloal kenyl ; and, 5 h). heterocyclyl

wher ei n the hﬁtero ycI cycl oal kyl, cycl oal kenyl portion of a)., b)., and
c)., the @ I cyl coal kenyl g)., and heterocyclyl h). are
optionally sgpsth&gﬁﬁﬁyivmth one to two substltuents i ndependent |y sel ected
fromthe group 10 con5|st|ng of: ea). oxo eb). carbonyl substituted with a
substi t uent @ele@%iﬂﬁ omthe group consisting of Cl1_B al kyl , aryl,

aryl (C1_B) aI ’c &Ql{eﬁé aéﬁd kenyl, cycloal kyl, 15 cycl oal kenyl, heterocycl
het er oar yl , E dl kyl , heteroaryl (C2_8)al kenyl and amno (with

t wo substStuﬁpt shetadmpelyldent ly selected fromthe group consisting of
hydrogen, Cl1_B alkyl, arylClL B al kyl, arylcarbonyl, aryl Cl 8 al kyl carbonyl
and heteroaryl Cl$ al kyl); ec). C1_8 al kyl optinally substituted w t h a

substituent gl étQI‘B he | Fibdy { B
substi t uent sﬁ’ﬁn%% (ﬁ Cs’ g)(ci% gﬁ%ﬁﬁﬁéﬁg ;Srrggn%f‘ azgll;n);?eiqrfﬁ"\‘:) dr ogen,
Cl_8 al kyl, ar y:lykcmakylaf) kyylpoalkenyl g)., and heterocyclyl h}. are optionally substltuted

with one to two substituents independently selected from the group

10 consisting of:

ea). 0Xo
eb). carbonyl substituted with a substituent selected from the group
consisting of C1g alkyl , aryl, aryl(C1.s)alkyl, aryl(Co.g)alkenyl, cycloalkyl,
15 cycloalkenyl, heterocycl heteroaryl, heteroaryl{C1.g)alkyl,
heteroaryl(C;.g)alkenyl and amino (with two substituents independentiy
selected from the group consisting of hydrogen, C4_5 alkyl, arylC4.s alkyl,
arylcarbonyl, arylC.s alkyl carbonyl and heteroaryl Cq.s alkyl);
ec). C15 alkyl optinally substituted with a substituent selected from the
20 group consisting of amino (with two substituents independently
selected from the group consisting of hydrogen, C1.s alkyl, arylC4.s alkyl,
arylcarbonyl, arylC4.g alkyl carbonyl and heteroaryl Cq.s alkyl), aryi,
cycloalkyl, cycloalkenyl, heterocycl, heteroaryl, (halo)i.a, and hydroxy;
ed). aryl; and
25 ef). (halo).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
30 substituents independently selected from the group consisting of
fa). Cis alkyl optionally substituted on a terminal carbon atom with a
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aryl carbonyl, aryl Cl1_8 al kyl carbonyl and heteroaryl Cl1.8 alkyl), aryl,
cycl oal kyl, cycl oal kenyl, heterocycl, heteroaryl, (halo)l.3, and hydroxy;
ed). aryl; and 25 ef). (halo)1l.3 wherein the aryl portion of the a)., b).,
c)., ec). and ed). substituents , the heteroaryl portion of the a)., b).,
c). and ec)WOgWpeMidluents and the d). aryl and e). het ecomsihsysulpati tuents
are optionally substituted with one to four 30 substituents independently
selected fromthe group consisting of fa). Cl1_8 al kyl optionally substituted
on a termnal carbon atomwith a 90 WO 2004/ 094441 PCT/ US2004/ 011490
substituent selected fromthe group consisting of aryl, cycloal kyl,

cycl oal kenyl, h I r ] o) O R12 and
amino (wWth tmgégﬁg@@usg;lﬁéqeﬁ(g@d}e{%géénl{ha%/&?sseﬁt @Et"%&‘w%ﬂ&gr oup

consi sting of hygelogikenylChet8rauykly heteegaryiClhato Jab Kyidroser, yC(@Raoand, aryl Cl4
al kyl 5 carbonyl and, heteroaryl. Cl1.8 alkyl): fb C2 al kenyl optionally
substituted on AMHRY R ﬁ@:ﬁ‘t‘ W%%Wﬁﬁ?%‘?&e&'ﬂyg&m‘?c{%@mt&g At ed fromthe
group consistin i ' ' ot ! j e cted
rom the.ar oLp. caa I B, S A A Co BV AR E PSS

hydr oxy; 9510 fc) catponyl ankbsigregsyliGrealkyl); substituted on a term nal carbon

ydroxy: 1L SperitiRy oofral SRR frriity CapyEdtlial 1y @ °
substituted witRubstiuémt Jetattediromithe gesliscarizitingrdemihy (willbtwie! ected from

the group consisting of Cl.8 alkyl and hal o%en; fqg). het_er_oarfyl, fh).
hydroxy; fl). gHpstiuentsindepgndepty.selgated from the grolip consisting of hydrogen

and C4.s alkyl), (halo)+.3 and hydroxy;

10 fc). Cq.g alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)+.3 and hydroxy;
fd). cycloalkyl,
fe). heterocyciyl,
ff). aryl optionally substituted with one to four substituents independently
15 selected from the group consisting of Cy_g alky! and halogen;
fg). heteroaryl,
fh). hydroxy;
fl).  nitro; and
f). (halo)r3;
20  wherein the aryl portion of the arylCy alkyl, arylcarbonyl, arylC. alkyl carbonyi-
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
25 group consisting of hydrogen and C1.s alkyl), (halo)+.3 and hydroxy), C14
alkoxy {(optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of (halo)y.s), amino (substituted with two
substituents independently selected from the group consisting of hydrogen
and Cq4 alkyl), halogen, hydroxy and nitro;
30
R41 is selected from the group consisting of;

o1



20 wherein the aryl portion of the aryl Cl.8 al kyl, arylcarbonyl, arylCl_e

al kyl carbonyl of fa). are optionally substituted with one to four
substituents independently selected fromthe group consisting of Cl.4 alkyl
(optionally substituted on a termnal carbon atomw th a substituent

sel ect ed fwomdhessgr oup consi sting of am no (substi tutPed/usi2e0a/0114e0
substituents independently selected fromthe 25 group consisting of hydrogen
and Cl1_8 alkyl), (halo)l.3 and hydroxy), Cl4 al koxy (optionally substituted
on a termnal carbon atomwi th a substituent selected fromthe group
consisting of (halo)l.3), am no (substituted with two substituents

i ndependent | | f h i sting of hyd d Cl.1
k1), ol GG S LTI A estited o el erRen oM he gr oup
consi sting of: sHstifiard QBRI G tﬁ%(d&%%%@fs@ﬁéﬁ?_ crllaﬁkyl, fdiefocytiy!

optionally substituted on a term nal “carbon atom w a substituent selected
fromthe group aohdiederoay!damippdwihitg substduents dydapgndentiy sélectadfremar yl |

23112?3'5 Y\Iin'(f:]ho;E Wﬁ§/ E@éght%ﬁg'tsﬁﬂd Qﬂiﬁﬁggﬁenné+%g’?‘g%ﬁ<§é'e@'ﬁkr)ﬁ%?‘%ﬁgd'%g€ ;\l/J\kEer ein the
cycl oal kgl , witesreinahy chslbalkl; Heterdtyclys tapylcmidHetgroatyl posionk df it 84) -
substi tuent arg@%git lonally substituted with one to four substituents

i ndependent | y esd are BRianady §rbsliuted vaihane g fewr supgfituents 4 ) ky|
optional ly subgi ) |E)0c5b kth a substituent
selected from tmﬁgb%ﬁﬁégc%gﬁegég@\@qh? dim no rﬁa‘ﬁﬁﬁ‘%m 10 substituents
i ndependent Iba)s &h.e alkytioptianally sabsfiteted cnomtermiriah gadionrgtamogitna and C14

| kyl), (halo)1l d . bb) ... Cl 4 al koxy. i | |y...substituted
Cer i nai * car bon SuBdkdht SRt iabine fishe e RIRng Rt KR T8 Lp consi ot ng
of carbagyl, (habiestitushtentiepeydestkyselddtedrbm hargeoumy bossistiriy dfuivaeiebgent h a

substituent selected fromthe group consisting of G _4 alkyl, aryl,

aryl (Cl_4)al kyl ?na@a(aﬂwlwgﬁlweﬁ@ng hekxyoar yi
bb). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo_)1.3 and
hydroxy; ,

15 bc). carbonyl substituted with a substituent selected from the group consisting
of Ci4 alkyl, aryl, aryl(C4.4)alkyl, aryl{Cs.4)alkenyl, heteroaryl,
heteroaryl(C1.4)alkyt and heteroaryl(Cs.4)alkenyl;

bd). aryl;
be). heteroaryl;
20 bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and Ci.4 alkyi;
bg). cyano;
bh). (halo)s.a;
bi). hydroxy;
25 bj). nitro;
bk). heterocyclyl optionally substituted with one to two oxo substituents; and,
bi). sulfonyl substituted with a substituent selected from the group consisting
of C14 alkyl, aryl, aryl{Ci.4)alkyl, aryl(Cz.4)alkenyl, heteroaryl,
heteroaryl(C+.4)alkyl and heteroaryl{(Cz4)alkenyl;

30 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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het eroaryl (G . 4)al kyl and heteroaryl (Caa) al kenyl ; bd). aryl; be).
heteroaryl; 20 bf). am no substituted with two substituents independently
selected fromthe group consisting of hydrogen and Cl1_4 al kyl; bg). cyano;
bh). (halo)i_3; bi). hydroxy; 25 bj). nitro; bk). heterocyclyl optionally
substi t ut eglowdsno@ame to two oxo substituents; and, bl PCTdiskdoamnykoo
substituted with a substituent selected fromthe group consisting of Cl.4
al kyl, aryl, aryl (G 4)al kyl, aryl (C24)al kenyl, heteroaryl,

het er oaryl (C14) al kyl and heteroaryl (C2.4)al kenyl; 30 wherein the bd). aryl,
be). heteroaryl and bk). heterocyclyl substituents and the aryl and

het eroaryl portions sulstituent, ar tionally substituted 92

f .the bc). e o
WD 2004/ 094441Wﬁﬁ'ﬁﬁegéé‘e\£/%@§%l@9nw'E‘qiﬁnﬁﬁ'@‘ef'tbv selapted Jit e arup | ndependent | y

sel ected {1 om LARIGIRHS CEOARYTARALNY <GBarhidh 61a CAIaPRBILOK b Ut ed on

a term nal carbon at om w a su uent sel ecte romthe grou
consi sting of arsubstittentssiected &dmithe lgrosmeonsigiing afwenine (sutitihded aith| v

|l ected f h j St | f 5h d Cl.4.alkyl), (halo)1l.3
and hydroxyy e sSbatiiBeri PElspendhiseraE BRIRe GRo Bonsthelt i bon ai om
wWith a sgstity g§ﬁ|aﬁ§t®|d;_élﬁ)ﬂﬂﬁé!@)j-g@hﬂl!ﬂggdz?f,i@u alkoyef (ophahatyl- 3) , am no

(substituted with two substituents 1 ndepen g/ sel ected fromthe group
consi sting of RYestbged oamitarninal gatbpn)atomavibya Rubstiieend,eplesied fipmithe 10 R12

B e ]
het er oar yl ( Cl. ijdebkptentlyetsdecied froindBe 4yadk eondisting@R iy deogdnaand©1{ Wi t h t wo
alkyl), halogen, hydroxy and nitro;

10

Riz is selected from the group consisting of Cs4 alkyl, aryl, aryl(C4.4)alkyl,
aryl(Ca.4)alkenyl, cycloalkyl, cycloalkenyl, heterocycl heteroaryl,
heteroaryl(Cq.4)alkyl, heteroaryl(Ca.4)alkenyl, -OR14 and amino (with two
substituents independently selected from the group consisting of hydrogen,

15 Ci.4 alkyl, aryiC4.4 alkyl, arylcarbonyl, arylC,.4 alkyl carbonyl and heteroaryi

C14 alkyl);

wherein the aryl, the heteroaryl portion of R1; are optionally substituted with
one fo four substituents independently selected from the group consisting of

fa). Ci4 alkyl optionally substituted on a terminal carbon atom with a

20 substituent selected from the group consisting of aryl, cycloalkyl,
cycloalkenyl, heterocyc!, heteroaryl, (halo)s.s, hydroxy, -C(O)R44 and
amino (with two substituents independently selected from the group
consisting of hydrogen, C4.5 alkyl, arylC+.4 alkyl, arylcarbonyl, arylCq4 alkyl
carbonyl and heteroaryl Cy4 alkyl);

25 fb). 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 Cq.4 alkyl), (halo)y.s and hydroxy;

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

30 substituent selected from the group consisting of (halo}.3 and hydroxy;

fd). cycloaikyl,
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substituents independently selected fromthe group consisting of hydrogen,
15 C14 al kyl, arylCl.4 al kyl, arylcarbonyl, arylCl.4 al kyl carbonyl and

het eroaryl Cl4 al kyl); wherein the aryl, the heteroaryl portion of R12 are
optionally substituted with one to four substituents independently sel ected
fromthe gMsupoEeMsdisting of fa). Cl4 al kyl optional | ypsmiosiond/etaed on a
termnal carbon atomwi th a 20 substituent selected fromthe group
consisting of aryl, cycloalkyl, cycloal kenyt, heterocycl, heteroaryl,

(hal 0) 1.3, hydroxy, -C(ORl1 and amno (wth tw substituents independently
selected fromthe group consisting of hydrogen, Cl1.8 alkyl, arylCl.4 al kyl,
aryl car bonylf arxétghc§,0§| kyl carbonyl and heteroary) Cl4 alkyl); 25 fb).
C24 al kenyl (%‘t i ona dbstituted on a term nal carbon atomwth a
substituent #gl earyyleabtionally Siksstiguted withane tetfourgsubitimentsoinfap ériddntg

substituents independently selected fromthe gro nsi sting of hydrogen
and Cl4 al kyl), 5@2%6%& %95@&9%%9@9@?“"9@&1@%1'@”gﬂﬁ?&s@})%&ﬁi gnal | yy °
substi tuted @ | hdiéfdahpal carbon atomwith a 30 substituent selected from
the group consisting of (halo)1l.3 and hydroxy; fd), cycloal kyl, 93 WO
2004/ 094441 AET/hie@®4/ 011490 fe). heterocyclyl, ff). aryl optionally
substituted wt hhocp,gﬁ&o four substituents independently selected fromthe
group consi str ng ) '. 4 al kyl and hal ogen; fg). heteroaryl, 5 fh).

hal ogen; fif), hygtoosnd fj). nitro; and fk). (halo)l.3; 10 wherein the
aryl portion_ of the aryl Cl.8 al kyl, arylcarbonyl, aryl Cl.9 al kyl carbonyl
of fa). are %tiﬂ'l%’?)ll-y' substituted with one to four substituents

i ndependent |y

10 wherein the aryl portion of the arylC4.g alkyl, arylcarbonyl, arylC4. alkyl carbonyl
of fa). are optionally substituted with one to four substituents independently
selected from the group consisting of C14 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

15 group consisting of hydrogen and C.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)+.3), amino (substituted with two
substituents independently selected from the group consisting of hydrogen
and Ci.4 alkyl), halogen, hydroxy and nitro;

20
R, is selected from the group consisting of C+.4 alkyl (optionally substituted on a
terminal carbon atom wi{h 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
25 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(C1-s)alkyl;

30 R:and Rj are attached {o a benzene ring and independently selected from the
group consisting of
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selected fromthe group consisting of Cl.4 alkyl (optionally substituted on
a termnal carbon atomw th a substituent selected fromthe group
consisting of amno (substituted with two substituents independently
selected fromthe 15 group consisting of hydrogen and Cl1.8 alkyl), (halo)1.3
and hydr oxyp,200dh94441 al koxy (optionally substituted on 2aré&razdeddlidear bon at om
with a substituent selected fromthe group consisting of (halo)l.3), am no
(substituted with two substituents independently selected fromthe group
consi sting of hydrogen and Cl1.4 alkyl), halogen, hydroxy and nitro; 20 R4
is selected fromthe group consisting of Cl.4 alkyl (optionally substituted
on a termnal j,?r P&ddérvat omw th a substituent selected fromthe group

consi sting Qﬂ‘)' yf; d heteroaryl), aryl and heteroaryl; wherein aryl and

heteroaryl agyl. Q;healiyl vpticillyRebeitarRiDdn & Wrivigdl Tatbort MOnbwiRE t ut ed al kyl
are optionally 25 substituted with one to four substituents independently

sel ect ed from t BEbsiireniselenied Femihe grows cansigtioglof amine ésybstitded withed wit h
two substituent i ] i st Lang of

nydr ogen and- C1 M° SUP RS HAdeRBL R Sected Mol helrB cEAMSIH 418 °8) at k1
30 R2 and R3 ar éwydtdgaoted € alkylk ihalop.sramighyainokyi; ndependent |y sel ected from
the group consisti of 94 2004( 094441 PCT(US2004(011490. ca). hydrogen;
cb). ClL. 4 al%) ﬁtﬁq‘gﬁ‘éﬂ%ﬁ"’% ibsthdes Bﬂaé?EfB'ﬁ‘ﬁﬁs?ﬂ89é§g%BW‘%‘t$mmth a
substituent sel aghg@tubhasBiddiad GoMURe PO Sndidtinglof INAIBR . (HdINdréxt ed with
two substituents independently selected fromthe group consisting of 5

hydr ogen andcdll_fafz-aiaﬁ"@'lyji, (halo)1.3 and hydroxy; CO Cl4 al koxy optionally
aroup consi s DRI ERONET R SibebhlohSingBaR Y Rgledifd RGhiiflel LTt e
substitutled wi t yrowwcondistingtofdwdogendapeDdealikyly sel ected fromthe
cf). halogen; and,
cg). hydroxy;
optionally, Rz and Rj together form at least one ring fused to the benzene ring;
thereby providing a multiple ring system; wherein the multiple ring system is
15 selected from the group consisting of Cg-C14 benzo fused cycloalkyl, Ce-C14
benzo fused cycloalkenyl, Cs-Cq4 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
20 da). C44 akkyl 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). C14 alkoxy optionally substituted on a terminal carbon atom with a
25 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,
30 df). nitro;
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10 group consisting of hydrogen and Cl14 al kyl; cf). hal ogen; and, cgQ).

hydr oxy; optionally, R2 and R3 together format |east one ring fused to the
benzene ring; thereby providing a multiple ring system wherein the
multiple ring systemis 15 selected fromthe group consisting of C9-Cl4
benzo fuseWaingdwasftyl, C9-Cl4 benzo fused cycl oal kenypeT/G8obildi1denzo fused
aryl, benzo fused heterocyclyl and benzo fused heteroaryl; and, wherein the
multiple ring systemcan optionally be substituted with one to four
substituents independently selected fromthe group consisting of 20 da).
Cl4 al kyl optionally substituted on a termnal carbon atomwth a

Tuo subst it RnEas e Bl srsiaditial biviiboeh gL ok Getonss
hydrogen and CigHstiltisht |0)1 a (e'ﬁ%irfb)l éar%oﬁrmoﬂﬁmﬂpﬁubétﬁ')ent%?e&é&ﬁgm tﬁet ional l'y

substituted on a term nal carbon atomw th a 25 substituent ected from
the group consiggupgpPnsisting &f sming(sabatitbiedrwildytwo sid)stituante mdepbadeéntlyt ed wit h

hydr ogen. and- CRaleEEg T i brolgRBRERNRS oL b RRbetf and ChamSH bk 4nd ¢ o,

V\? ﬁ034/ (5944413?6?6&C1 édyD&abﬁEﬁallylﬁbsﬂtm%i ®ith edefotlds mnrtslﬂ@st]memsl COHSLSt ' ng

of hydrogen an onal |y substituted on a term carbon atom
with a substit u&wee‘éw@f&téq?%ﬁpﬁh@e AP R BORSIHHIBOIf (e BV é’ﬁ'fjg'@ Igg8Mst i t ut ed
with two substituents i ndependent ly selected fromthe gr oup consi sting of

hydrogen and Cl1_4 al é/ (halo)1.3 and 5 hydroxy) and aré (optionally
subst it ut ed Ri isteatanted tomdhe geolpsconsistingof m@g{brﬂf&%@t s)alkyl, Casadkoyom t he

donststimg of e @iyl ey ppEI G AWty S GeRgheR 7 1T om the oroup

10 aryl(Cz_s)aIkeny!oxy, aryl, aryloxy and hydroxy;

X and Y are independently selected from the group consisting of hydrogen, Cig
alky! (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of cycloalkyl, heterocyclyl, aryl,

15 heteroaryl, amino (substituted with two substituents independently selected
from the group cohsisting of hydrogen and Cy alkyl), (halo).z and |
hydroxy), C1.s alkoxy (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo)y.s and
hydroxy), Cz.s alkenyloxy, cycloalkyl, heterocyclyl, aryl, aryloxy, heteroaryl

20 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, {Cy4)alkylimino and
hydroxyimino; and,

25

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, C..5 alkoxy, C,.g alkenyloxy,

30 aryloxy, aryl(Cq4)alkoxy and hydroxy,
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aryl (Cl_e)al koxy, C2.8 al kenyl, C2_8 al kenyl oxy, aryl (C2%$)ai kenyl, 10

aryl (C2%) al kenyl oxy, aryl, aryloxy and hydroxy; X and Y are independently
selected fromthe group consisting of hydrogen, C1 8 alkyl (optionally
substituted on a term nal carbon atomw th a substituent selected fromthe
group conswvebiomgedadl cycl oal kyl , heterocyclyl, aryl, 15PRE{USROHPIHIC am no
(substituted with two substituents independently selected fromthe group
consi sting of hydrogen and Cl1$ al kyl), (halo)1.3 and hydroxy), Cl_8 al koxy
(optionally substituted on a term nal carbon atomwith a substituent

sel ected fromthe group consisting of aryl, (haI 0)1.3 and hydroxy), C2.8
al kenyl oxy, I % r 20 and

hydr oxy; optlona bl@fracéﬂ?t@éare |é}sn’ee tdgésé? er vmg(tgﬂdeﬁhﬂar %fln of
attachment to forma spiro cycloal kyl or het erocyclyl noiety; and,
optionally, Y i S_nhot ent ; erein X is one substituent attached by a
doubl e- bond séPQEIP@H EPEEP 31] p consisting of 0, S, imno,

(Cl4)al kylimno and hydroxyi m no; and, 25 Z is selected fromthe group
consisting of a bond, hydrogen and Cl1.8 alkyl; if Z is a bond (wherein Z
forms a @uble bond with the carbon of attachment for X), then Y is not
present and X is one substg Ouent attached by a single-bond selected from
t he group consi sting of hyd1r Cl. 8 al koxy, C2.8 al kenyl oxy, 30 aryl oxy,
aryl (ClA) al koxy and hydroxy, }96 2004/ 094441 PCT/ US2004/ 011490 and

i somers, racemates, enantionmgrs, diastereoners and salts thereof. 2. A
conpound of Formula (lla) 5 O @) % O SCH

Formula lla

wherein

10  Ryo is selected from the group consisting of:

a). sulfonyl substituted with a substituent selected from the group consisting
of C+.g alkyl, aryl, aryl(C..g)alkyl, aryl(Cz.s)alkenyl, cycloalkyl, cycloalkenyl,
heterocycl, heteroaryl, heteroaryl(C4.5)alkyl and heteroaryl(C,.s)alkenyl;

' b). carbonyl substituted with a substituent selected from the group consisting

15 of Cy.g alkyl, aryl, aryl(C.g)alkyl, aryl(Cz.s)alkenyl, cycloalkyl, cycioalkenyl,
heterocycl heteroaryl, heteroaryl(C4.g)alkyl, heteroaryl(Cz.g)alkenyl, ~OR44
and amino (with two substituents independently selected from the group
consisting of hydrogen, Ci.5 alkyl, aryi, arylC4.g alkyl, arylcarbonyl, arylC4.
g alkyl carbonyl and heteroaryl C1.g alkyl);

20 c¢). Cygalkyl 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)R+z and
amino (with two substituents independently selected from the group

97



OH Formula Ila wherein 10 RIOis selected fromthe group consi sting of:
a). sulfonyl substituted with a substituent selected fromthe group
consisting of G _8 alkyl, aryl, aryl(C _B)al kyl, aryl (Cz_8)al kenyl,

cycl oal kyl, cycl oal kenyl het erocycl, heteroaryl, heteroaryl (Cl.8)al kyl and
heteroaryl\&éﬁ? %QJ“ kenyl ; carbonyl substituted with pgraisasidoidant
sel ected f e group conS| sting 15 of C1_8 alkyl, aryl, aryl (G _8)alkyl,
aryl (C2. 8)al kenyl, cycl oal kyl, cycl oal kenyl , heterocycl heteroaryl,

het er oaryl (Cl. B) al kyl , heter oaryl (C2.8)al kenyl -ORil and amino (wWith two
substituents independently selected fromthe group consisting of hydrogen,
Cl 8 alkyl, aryl, arylCl..8 alkyl, arylcarbonyl, arylCl_ 8 al kyl carbonyl

and heteroaryl Cmﬂsiaﬂing/daf)hde@g&ﬂ C@'ailﬁlladrylﬁ1.g@ﬁ¢w,mmtb5bo&ybar3i|®ug ed on a
term nal carbona th a t|tu selected fromthe group consisting
of aryl, cycloal Myr]ca\{vb%yl@g\dsﬁﬁfﬁroarﬁ %lgvg heteroaryl, (halo)1.3,

hydr oxy, -(( -and amno (with two substi tuent S i ndependent ly sel ected

fromthe grous) "WD 2004/ 094441 PCT/ US2004/ 011490 consi sting of hydrogen,
Cl.8 al kyl, &yhetarogryk kyI aryl carbonyl, arylCT_8 alkyl carbonyl and

het eroaryk C aryl; e). heteroaryl; 5 f). cycloal kyl g).

cycl oal ke%yl h %g@{g%%% het erocycl yl wherein the heterocycl, cycloalkyl,
cycl oal kenyl gpoc;tclaaikelfyl aand, b)., and c)., the 10 cylcoal kyl f).,

cyl coal kenyl ihg .,,_and Qet erocycl yI h). are optionally substituted wth one
to two subst M-EHeOCY¥ependent |y sel ected fromthe group consisting of:

wherein the heterocycl, cycloalkyl, cycloalkeny! portion of a)., b)., and c}., the
10 cylcoalkyi 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

15 consisting of C+.s alkyl , aryl, aryl(C4.s)atkyl, afyl(Cz-a)alkenyl, cycloalkyl,
cycloalkenyl, heterocycl heteroaryl, heteroaryl(Cy.g)alkyl, |
heteroaryl(C..g)alkenyl and amino (with two substituents independently
selected from the group consisting of hydrogen, C1.s alkyl, arylCqg atkyl,
arylcarbonyl, arylC,.g alkyl carbonyl and heteroaryl C4.s alkyl);

20 ec). C1.5 alkyl optinally substituted with a substituent selected from the
group consisting of amino (with two substituents independently
selected from the group consisting of hydrogen, C1.5 alkyl, arylC..5 alkyl,
arylcarbonyl, arylC4.g alkyl carbonyl and heteroaryl C1.s alkyl}, aryl,
cycloalkyl, cycloalkenyl, heterocycl, heteroaryl, (halo)s.s, and hydroxy,

25 ed). aryl; and

ef). (halo)s.s

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
30 and e). heteroaryl substituents are optionally substituted with one to four
substituents independently selected from the group consisting of
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ea). oxo eb). carbonyl substituted wth a substituent selected fromthe
group 15 consisting of C1.8 alkyl , aryl, aryl(Cl_e)alkyl,

aryl (C2_8)al kenyl, cycloal kyl, cycloal kenyl, heterocycl heteroaryl,

het eroaryl (Cl1. 8)al kyl, heteroaryl (C2_8)al kenyl and amino (with two

subst i t uentWo povdiepgsident |y sel ected fromthe group congcstusamseiisdoydr ogen,
Cl.8 alkyl, arylCl1.8 al kyl, arylcarbonyl, arylCl _8 al kyl carbonyl and
heteroaryl Cl1_8 alkyl); 20 ec). Cl1-8 alkyl optinally substituted with a
substituent selected fromthe group consisting of amno (wth two
substituents independently selected fromthe group consi sting of hydrogen,

Cl.8 al kyl, aryl C1. al I%I , .arylcarbonyl, aryl Cl 8 al kyl carbonyl and
het eroaryl CB8)8 Qh-k?Ik)’ jopally sgbetiteanopia te@@%ﬁ?’l@@ﬁﬁmmﬁ%‘{@? ocycl ,

het I h I taggi? d h lo)l.3
\AﬁerGIaioﬁIrI/he <(31r §I p%IrIItﬁIann 0 a¥ﬁrfr%'§’the g%?u;?%ns@fné'cgfa?gl 8%I%?Ik§’sﬁb¥ I tuents
the heteroaryl gyoloalkenylohetenecya), hetdsparyl, ¢halohndhydrpxy sGiEIRLwewit s and t he
d). | 30 and . t I bstituted with
one 1o four s o Sve SlsrTers indsRBas i Bt RBRLING SHEP conei ot i ng
of 98 WO 2004/ 0Qbhdibtife-df hﬁﬂﬁgéﬁ 03149kt & Dc1 5@k, @yieutbony, Iamehulkl

substituted on a term nal carbon atom w t a substituent selected from t he
group consi sti ngfabbor}éﬂ' and helerpanyl ey alkyldycl oal kenyl, heteroayl, heteroaryl,

(hal 0) 1. 3, h , ' |ndependently
sel ected fromth garllg%éﬁ)é cons gtuI)%IgIIJ{oéIIII cI1ydIécImI13II1£I %IIIP%I gIOI;IﬁIIIﬁaryI Cl1.8

al kyl, aryl car bcsmjalstltuantyd;é]ncted ditoky the grau;bomﬁnstmgbﬂwhhnc(amthltwﬁ)l a al kyl);
fb). CZ4 al kenyl [ on sub tute erm nal car omwith a
substi tuent sl cBBHuBRBHnYeRPTE ROk, SEBRER SR L ouRI oSS ARg A bYgoden
substituemts mdame@]dae I%(ﬁQIO?Fst% ﬁydpmg he group consisting of hydrogen 10
andCl3aIkI) and h

C1.4 alkoxy optionally substltuted on a terminal carbon atom with a

substituent selected from the group consisting of (haio)+.3 and hydroxy;
fd). cycloalkyi,
fe). heterocyclyl,
15 ff). aryl optionally substituted with one fo four substituents independently
selected from the group consisting of C4.s alkyl and halogen;
fg). heteroaryl,
fh). hydroxy;
fi).  hydroxy;
20 fj). nifro; and
fk).  (halo)s;

wherein the aryl portion of the aryiC4.s alkyl, arylcarbonyl, arylC1.s alkyl carbony}
of fa). are optionally substituted with one to four substituents independently
25 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 Cy.g alkyl), (halo)+.3 and hydroxy), Cq4
alkoxy (opticnally substituted on a terminal carbon atom with a substituent
30 selected from the group consisting of (halo)+.3), amino (substituted with two
substituents independently selected from the group consisting of hydrogen
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fc). Cl-4 al koxy optionally substituted on a term nal carbon atomw th a
substituent selected fromthe group consisting of (halo)l.3 and hydroxy;
fd). cycloalkyl, fe). heterocyclyl, 15 ff). aryl optionally substituted with
one to four substituents independently selected fromthe group consisting
of Cl1.8 al kyl and hal ogen; fg). heteroaryl, fh). hydroxy; fi). hydroxy;
20 fj). nitro; and fk). (halo)l.3; wherein the aryl portion of the arylCl.8
al kyl, aryl carbonyl, arylCl.8 al kyl carbonyl of fa). are optionally
substitute hi t r [ ] i ndependently 25 selected from
the group %&#\g gﬁ%ﬁb,&@g&%@%&& a%gg}q'i%%’nal |y substituted on a term nal
carbon atomw th a substituent selected fromthe group consisting of am no
(substituted with two substituents independently selected fromthe group
consi sti ngd.of hblir syepounddofGiaig avhergin Rihid ssjectal fam thy @rews ponsGting al koxy
(optional I$/ substituted on a termnal carbon atomw th a substituent 30
sel ected f fom the group consisting of (halo)1.3), amno (substituted with
two substituents independently, selagiiede-th@sRdihe group consisting of
hydrogen 99 and Cl1-4 al kyl), ha g%en, h?/drox and nitro. 3. The conpound of
claim2 wherein RIO is sel ect echaphihaienbe-glaegpylconsi sting of
2- napht hal ene-sul fonyl, naphthal ene-2-y| -acetyl, 2-naphthoyl,
1- (4- hydroxyphenyl ), 1-(4-net hoxyp%éﬁ%ﬂ}l?yls _
N-[ 5- (sul fonyl ) -t hi ophene- 2-yl ”Elt—{}txh;ﬂrg;%{)p aerﬂyﬂ,e’
1-(4-methoxyphenyl),
N-[5-(sulfonyl)-thiophene-2-ylmethyl]-benzamide,
6-chloro-5-sulfonyl-imidazo[2,1-b]thiazole,
Naphthyl-2-aminocarbonyl, and

1-(4-fluorophenyl).

4. A composition comprising the compound of elain-any one of claims 1 to 3

and a pharmaceutically acceptable carrier.

5. A process for preparing a composition comprising mixing the compound of

elaim-any one of claims 1 to 3 and a pharmaceutically acceptable carrier.

6. A compound of any one of claims 1 to 3 for use in therapy.

7. A composition of claim 4 for use in therapy.
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gmoung % o@ﬁlo(fl &gdl%edcﬂ\athglrﬂ'ethgd op‘clﬁﬂﬁ%ofol?%sgin ﬁl@YapQ/ne of claims
se A A CONpPOST LT OIr Of _ctar & 1of I n therapy.

conposition produced by the nethod of claim5 for use I n therapy.

e of a conpound of any one of clalns 1to 3in the manuf acture of a

t 9f or Theuse efat eampowtd el 3§ pfacturse

ast hma,

psoriasis, allergic rhinitis, V|raI
gl onerul onephritis, postoperative adhesi on
hypertenS|on hypercardla myocar di al
- vl Oy se1iNg protease medipted

chronlc obstructlve pulnonary di seases,

oa%;c&pndltlons

emn, bronchitis,
ischema, arthritis,

, reperfu3|on |nJury
0. ] h

11. The
for the
12. The

t | o 'h- orQ 5istl nary intlammatars
a&sn%}g AERRRL ttt%%gcﬂtt gmmtﬂ% dgfeas%%,r Aéi!ﬁm&{ ot ease medi at ed
monary inflammatory
Spulatunaiy emphsdon; birorechitiy, odddsys, dllseds einitdsviralerhiritis, monar y

, bronchitis, psoriasis, allergic rhinitis, viral rhinitis,
ischemia, arthritis, glomerulonephrltls postoperative adhesion formation,

reperfusion injury, hypertension, hypercardia myocardial infraction,

arteriosclerosis, retinopathy. and vascular restenosis.

11.  The use of a composition of ¢claim 4 in the manufacture of a medicament

for the treatment of an inflammatory or serine protease mediated disorder.

12.  The use of claim 11 wherein the inflammatory or serine protease mediated

disorder is selected from the group consisting of pulmonary inflammatory

conditions, chronic obstructive pulmonary discases. asthma.,

pulmonary emphysema, bronchitis, psoriasis, allergic rhinitis. viral rhinitis,

ischemia, arthritis, glomerulonephritis.postoperative adhesion formation.

reperfusion injury, hvpertension, hvpercardia mvocardial infraction,

arteriosclerosis. retinopathy, and vascular restenosis.

13.  The use of a composition produced bv the method of ¢claim 5, in the

manufacture of a medicament for the treatment of an inflammatory or serine

protease mediated disorder.
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ischema, arthritis, glomerulonephritis, postoperative adhesion formation,
reperfusion injury, hypertension, hypercardia nyocardial infraction,
arteriosclerosis, retinopathy, and vascul ar restenosis. 13. The use of a
conposition produced by the nmethod of claim5, in the nmanufacture of a

medi cament for the treatnent of an inflammtory or serine protease nedi ated
di sorder. 101 714. The nethod use of claim6-13 wherein the inflammtory or
serine protease mediated disorder is selected fromthe group consi sting of

pul nona Y71 i nf ary ructijyv n d| seases,
ast hma, r' B m#%%%ﬁ%é@gﬁiauﬁ‘r efeén %he ﬁflﬁé-gnéi AR eln(ffng’ STﬁl nitis,

viral rhigkdiafed dlscﬁ'ﬁ&e@sélecﬁ:ﬂtf%mtthégrcﬁh'p%ﬁéﬂdhﬁ@QPBﬁlrﬁérﬁaa-?OSt operative
adhesion formation, reperfusion injury, hypertension, hypercardi a

myocar di amﬂamﬁnaimtyl amditicust eloorodbstrosiieg pmlatonaqutshqs,esaasdlma,scul ar
restenosis.. 8. The nethod f claim?7 mhere'n therapeutjcally efF et1Ce a
nt of thePUlRGRATFTAPIBISCEIas PFANE {tﬁEW@NRJ: I RNy BFE@’ i s from about

conpr | st g SR Mot iEel éﬁ’@é‘%toéeraﬂﬂe?%‘%ﬁ. oBnaloft Moct i ve: amet m

of the ¢ &péﬂf@éio@injub@h?béﬁerﬂsﬂﬁl, hypercardia myocardial infraction,

arteriosclerosis, retinopathy, and vascular restenosis.
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