13 April 2006 WO 03/035654 PCT/ US02/ 33206 PHOSPHONI C ACI D COVPOUNDS AS -

| NHI Bl TORS OF SERINE PROTEASES CROSS REFERENCE TO RELATED APPLI CAZIAGNF2d06
This application clains benefit of provisional application Serial Numnber

60/ 330, 343, filed 19 Cctober 2001, which is hereby incorporated by '

ref erence. MO B{0B568 THE | NVENTI ON 10 The present inventi BATUSP%BLS t o
certain novel conpounds, nethods for preparing the conpounds,. conpositions,
i nt er nedi at es and pHISFRONICACIDETEMPOUNDS fAS INHIBAEORS ORBERINEt ory and
serine protease nedi ated di sorders. A%@rrg E rticularly, the phosphonic acid
conpounds of the present invention E 8°FRe 15 prot ease inhibitors useful
for treating inflammtory and serine protease nedi ated di sorders. BACKGROUND
OF THE | NVENTI ON 20 Serine proteases represent a broad cl ass of '
endopept i dases that &ROS$ REAERENCE TORELATED ABPLIGAHONS:Ss such as bl ood
coagul atigpn, conpl enent activation, phagocytosis and turnover of damaged
cell tissue. For exanple, cathepsin G (cat G is a chynotrypsin-like serine
prot ease found This applicationclajms bénefi of provisional application HadalNureber | eukocyt es.

o ora . OB, B 3R 00T, B R BT RPN ko

responses. Cat Gis thought to degrade human el astin during chronic |ung

i nflammati on, a process which ' T r'h ponsi bl e for asthmma,

pul nonary enphysena, chronic i ry di seases (COPD) as well

as ot herqgpul nonary inflammatory 30 conditions. Simlarly, human chymase (HC)
Is a chynotrypsin-like serine, protease synthesized in mast cell HC has a

variety of functildgPresent nygntigs relatss inicariain noyel eompaunds, methods:ior i x

proteins, clpayaiRy the coMBbAIE)ebmpbtitions vitbAhédistes ahd ¥ervatiiek thdreen Of
matri x proteases and cytokines. |Inadequate | 13 April 2006 WO 03/ 035654
PCT/ US02/ 338l for treating inflammatory and serine protease mediated disorders. More

particularly, the phosphonic acid compounds of the present invention are serine
15 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 tumover of damaged cell tissue. For example,
cathepsin G (cat G) is a chymotrypsin-like serine protease found in the
azurophilic granules of polymorphonuclear leukocytes. Along with other serine

25 proteases such as human neutrophil elastase and protease 3, cat G functions
to degrade proteins during inflammatory responses. Cat G is thought to
degrade human elastin during chronic lung inflammation, a process which may
in part be responsible for asthma, pulmonary emphysema, chronic obstructive
pulmonary diseases (COPD) as well as other pulmonary inflammatory

30 conditions. Similarly, human chymase (HC) is a chymotrypsin-like serine
protease synthesized in mast cells. HC has a variety of functions, including
degradation of extracellular matrix proteins, cleavage of angiotensin I to

angiotensin IT and activation of matrix proteases and cytokines. Inadequate
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control by their natural inhibitors can cause these enzynes to degrade

heal thy constituents of the extracellular matrix, and thereby congmpphaLedet 0
inflammatory disorders such as asthma, enphysema, bronchitis, psoriasis,
allergic rhinitis, wviral rhinitis, ischema, arthritis and relperfu3| on
injury. TH¥QO¥&¥eM| nplecule 5 inhibitors of cat G and HRETYWBIRE|y to
represent useful therapeutic agents. US Patent 5,508,273 to Beers, et al.

and Bi oor gacontrd byltheir Gatunal intdbitors carl 8&ise thesd amymesSioldebpate UMthlyi be

phosphoni c aC| S Lrea ting,baone tin dlse ses

ot cular, Consluies BhBaRe AT ate AT et ey EPRERR bdRean e REE,

descri bed aﬁusmder@cnh@rs‘as astafiad epiphgsarna, arenchitly, bsdasis, @llergidwhirditis, nul a:
Accordingly, .| an object of the present lnvenghon to rOV|de phosphonlc

aci d corrpouHH%' ’f‘!’i‘é'ts ischeraia, aphritis aRdeeusen Miyng, Jhps, rﬁ"ﬁ‘)%{ mpleghlg: |

| nhi bi £ 06S HhiSEHIEASHTS SR SBYRBE) repreda LSO ieRaebE ab éﬁt‘samt ory and
serine protease nedi ated di sorders. i's anot her object of the invention to
provide a process for preparing phosphonlc or phosphi nic acid conpounds,
conpositions, i NSIFREY s IPSHEEEN Aiar Shd BEbRBNIc & e ChefLber obi ect
of the invention provi for treating I nflammatory and”serine

pr ot ease 201%5L|&t(1361) dB@bﬂ&@G descBbRFhRSprOmicTa¢d coviphOndINISEfulsni nvention i s

directed to ds . (

hcT Usos) 55 5ERMEbSE et tgightsds  In pa"?“"g'/g gt hﬁgﬁ‘ﬁﬁ&% I

sel ect edOf r deritdliwes haup beemdesdribed as fosteoblastic acig physphatase ibhibitosiof t he poi nt
of attach% or the heterocyclyl ring at RLis a nitrogen ring atom and
- N( R7R8) e he heterocyclyl ring is optionally substituted with one
5 to two substituents independently selegiggy fromthe group consisting of:
a). CL 5 alkyl optionally sub WAdNpNh a termnal carbon atomwith a
substit uent

Accordingly, it is an object of the present invention to provide
phosphonic acid compounds that are serine protease inhibitors (in particular,
15 inhibitors of cathepsin G and chymase) useful for treating inflammatory and
serine protease mediated disorders. It is another object of the invention to
provide a process for preparing phosphonic or phosphinic acid compounds,
compositions, intermediates and derivatives thereof. It is a further object of the
invention to provide methods for treating inflammatory and serine protease
20 mediated disorders.

SUMMARY OF THE INVENTION

This invention is directed to compounds of Formula (I):



selected fromthe group consisting of aryl, heteroaryl, (halo)1"3 and
hydroxy; b). C. 4 alkoxy optionally substituted on a term nal carhgnpaf

with a substituent selected fromthe group consisting of carboxyl, (halo)1.3
and 10 hydroxy; c). aryl; d). heteroaryl; e). cyano; 0. halogen; 15 Q).
hydroxy; wooymsess 0; and, i). heterocyclyl optionally swostusbaidsess with one
to two substituents independently selected fromthe group consisting of oxo
and aryl; and, optionally fused with the carbon of attachnent to forma
spiro heterocyclyl 20 noiety; and, wherein tthe aryl portion of the a). and
i). substituent , the heteroaryl  Bartion of [[he a). substituent and the c).
aryl and d). heteroaryl substituents opt” g.ly substituted with one to
four substituents independenfly 3 1 2006 WO 03/ 035654 PCT/ US02/ 33206
sel ected fromthe group consjlsting al kW, C24 al kenyl, Cl. al koxy,
cycloal kyl, heterocyclyl, aryl, aryR] aryl oxy, heteroaryl, ‘
het eroaryl (CL. 4) al kyl , hal ogen’--hydr'oXy; ni tIo; Xhal o), 3(Cl-0)al kyl and
(hal 0) 1. 3(Cl14) al koxy; 5 R, is sel ected from tjhe group consi sting of

hydrogen, C1.8 alkyl and C2-8 al kenyRg R8 i &cted fromthe group
consisting of: 10 aa). C1_5 al kyl optionaply swpstituted on a term nal
carbon atomwi th a substituent sﬁ e.c.tgd/f om t W& group consisting of

cycl oal kyl, heterocyclyl, aryl, gteroarylo amino (wth two substituents

i ndependently selected from the gr'pu quaii sting of hydrogen and Cl.8

al kyl'), (halo)1.3 and hydroxy; ab) _or&y | kyl :

wherein

R+ is selected from the group consisting of a heterocyclyl ring (wherein the
point of attachment for the heterocyclyl ring at R4 is a nitrogen ring atom)
and -N(R7Rg); wherein the heterocyclyl ring is optionally substituted with one

5 to two substituents independently selected from the group consisting of:

a). Cy.g alkyl optionalily substituted on a terminal carbon atom with a substituent
selected from the group consisting of aryl, heteroaryl, (halo)+.3 and hydroxy;

b). C1.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)+.; and

10 hydroxy;

c). aryl;

d). heteroaryl;

e). cyano;

f). halogen;

15 g). hydroxy;

h). nitro; and,

i). 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

20 moiety;

and, wherein the aryl portion of the a). and i). substituent , the heteroaryl
portion of the a). substituent and the c). aryl and d). heteroary! substituents
are optionally substituted with one to four substituents independently



15 ac). cycl oal kenyl; and, ad). heterocyclyl (wherein the point of .
attachnent at R8 is a carbon ring atom; wherein the ab). CyC|°alh¥Apm 66
cycl oal kenyl and ad). heterocyclyl (wherein the ad). heterocyclyl contains
at | east one nltrqgen ring atom substituents and the cycloal kyl, -

het er ocycl WO 348564 and heteroaryl portions of the aa). 20CTWSeyi3zasent are
optionally substituted with one to four substituents independently selected

fromthe groupefefy fidrh Wk gifoup%hs.sﬁg & @'Mkyl 0@54 QRéMI)’C?JJQRM)I uted on a

terninal carbon atom with Substituent selected fromthe group consisting
of anino (wit §velaaikylshetlerqayalvhiaeyti andiépenallylt pRyloxy keteearyly om t he group

consi sting of ) h Y oxy; bb). C1.8
al koxy opti onﬁ?{/}&@gggﬁ%?w?gg %eg @gﬁyng r() gJ Bgcz' 3(§t16m \%ll%h substi t uent
sel ect ed from(bdle)giupalikaxysi sting of carboxyl, (halo)la and hydroxy; bc).
car bonyl 5subst ituted with a substituent selected fromthe group consisting
30 of C178 al kyl, aryl, aryl (Cl.8)al kyl, aryl (C2-8)al kenyl, heteroaryl,

het er oaryl (RlisE?ééiédwdl franﬂhbgt@rmmsis(ﬁﬁ@oﬁl))@drb@em IC+.slalRyl and YO, 5 be) .

het er oaryl ; af'ﬁ‘? Algo 2006 WO 03/ 035654 PCT/ US02/ 33206 bf). am no

substi t ut ed Wiy substituents independently selected fromthe group
consi sting of hydrogen and Cl1_5 al kyl; bg) cyano; bh). halogen; 5 bi).

hydr oxy; bjé nitro;  bk). heteroc(éﬁ# tionally substituted with one to
two oxo subBeisispigated framdhe gppup CAsisiBROE substituted with a substituent

sel ect eqofr ga, tdl.ea P BRLIGRANG isBbétitted ¥h dibrfinal &afbon ardhk wnarayl (CL.8)al kyl,
aryl (C2. 8)al kenyl, heteroaryl, 10 heteroaryl (

het er oar yl ( CZ$)SéibR'éﬁ9ﬂ“ selgriecdframithe grp. 008555‘4'"9 ‘Bfef)ydq“?ﬁt%ﬂ'@éﬁf oeychithd bk) .
QELSI Iofﬁg 'n%/' afe 0|tot St ilih)t(Wﬂh t\%gubﬁnﬂ%d&eﬁuﬁéﬁéﬁd’énu?%ieb@&sﬁd?ﬁ the bc).
the group consnstlng of hydrogen and C,. alkyl), (halo)i.3 and hydroxy;
ab). cycloalkyl; |
15 ac). cycloalkenyl; and,
ad). heterocyclyl (wherein the point of attachment at Rg is a carbon ring atom);
wherein the ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl (wherein the
ad). heterocyclyl contains at least one nitrogen ring atom) substituents and
the cycloalkyl, heterocyclyl, aryl and heteroaryl portions of the aa).
20 substituent are optionally substituted with one to four substituents
independently selected from the group consisting of:
ba). C,.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
25 and C..s alkyl), (halo)y.3 and hydroxy;
bb). Ci.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo).3 and
hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
30 of C4.g alkyl, aryl, aryl(Ci.g)alkyl, aryl(Cz.s)alkenyl, heteroaryl,
heteroaryl(C,.g)alkyl and heteroaryl(C;.g)alkenyl;
bd). aryl;
be). heteroaryl;



with one to four substituents independently selected fromthe group
consisting of Cl4 alkyl (optionally substituted on a term nal carh®@Ap&tz006
with 15 a substituent selected fromthe group consisting of am no
(substituted with two substituents independently selected fromthe group
consi st i ngWefo30¥§r ogen and Cl_a al kyl), (halo)1.3 and hPdFEReP320€1- 4 al koxy
(optionally substituted on a term nal carbon atomw th a substituent

sel ect ed fr owf).t h!minqIsobmltmedS\hthttWDgsubfstit(Jélabch)dhpS)lderalyi setedteditomithgt ed with

two substituents 20 |nde endfz&%ﬁ selg&g Iﬂomthe group consisting of
hydrogen and C14M4R QFSINGQ 9ehy nitro; and, provided that the

optional subsg)i tygns; attached to the ad). het er ocycl yl nitrogen ring atom
is not selected fromthe group consisting of bf). amno (substituted with
two substitudht §‘3F%&é‘|’oendently sel ected fromthe group 25 consisting of
hydrogen sand,{Z1. ,.Qd;gx bh). halogen, bi). hydroxy and bj). nitro; R4 is
sel ected fromthé group conS| sting of Cl.4 alkyl (optionally substituted on
a termnal Bjhrm#roiatom with a substituent selected fromthe group

consi Sti N9 3o ey Sl a3 dten ] R B R Qb MeBoi R aryl and

het er oaryl teroary por ons 0 he " su ed al kyl
are optional tbly seltdre/t subsltlhdedwvtth asubstitoeftsalectecbfomtthe gtoup cosjséingent | y

selected fromth nS| mno,(substituted with
two substituent g?g gg'?( é‘%‘ %ﬁ@%ﬁ@%k%ﬁ%@?@ﬂ?% I ndependent |y
sel ected0fromt heteguswmpg)alkylsindrtgatérbawcag)glknnylnd Cle alkyl), cyano,

hal ogen hydr att.ach

) d t
benzene ring¥ é'"atﬁﬁgégﬁ'&gn??) gﬁfo&ﬁ@&%quérhefﬁgcy@ 61"@%5“%?@[‘&&"?18 gf ca).
hydrogen; cb). a@ltaﬁld Réteydardportioha! df thes bé)s sitistituemt are eptiopaly swblstitaedon at om

with a substituyent selected fromt sj st.i ng . of amno(substltuted
with two subsVth QB %}qurﬁae'@p%%%ﬂﬂ egg"‘&fﬁé E f%"g W FQHPconsi sting of

10 hydrogen angorsistihgdf & haiky( (optienaly Substituted Groadermiral cafbbA-atdr With

optionally substituted on a term nal carbon atomw th a substituent
sel ect ed ¥ r om 8 Bebgiterm selestedSram ¢hegroun £PBYisting of AmiRg (subsiituted with

two substituents independently selected from the group consisting of
hydrogen and C4.g alkyl), (halo).3 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
20 independently selected from the group consisting of hydrogen and C14
alkyl), halogen, hydroxy and nitro;
and, provided that the optional substituent attached to the ad). heterocyclyl
nitrogen ring atom is not selected from the group consisting of bf). amino
(substituted with two substituents independently selected from the group
25 consisting of hydrogen and C.s alkyl), bh). halogen, bi). hydroxy and bj).

nitro;

R is selected from the group consisting of C14 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
30 of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
group consisting of C14 alkyl, amino (substituted with two substituents
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cd). C24 al kenyl; ce). am no substituted with two substituents independently
selected fromthe 15 group consisting of hydrogen and Cl.4 al kyl ;13¢pkil 2006
hal ogen; and, cg). hydroxy; optionally, R2 and R3 together form at | east
one ring fused to the benzene ring; thereby providing a nultiple ring
system whEP&M%He multiple ring systemis 20 sel ect ed?$VEMARE gr oup
consi sting of C9-Cl4benzo fused cycl oal kyl, C9-Cl4 benzo fused

cycl oal kenyl , iodementieptiyi seletieddewma the group sensistingeaf hydragen@pd i« and benzo

fused heter oar¥|kyl%%gg?%mgéﬁ%ingn%§§ﬁym k@,g)ﬂ_frﬁ('gg_g)m ystemcan optionally be

substituted w uen endéntly selected fromthe
group consisting of 25 da). Cl4 alkyl optionally substituted on a term nal

carbon atomw t h substjtuent selected fromthe group consi.sti of am no
(aubat i ¢ ut ecRaanerRs akeished 4 s bR fase et BHensnBoMe e B5ea i kg1 oL
consi stirgg of ?rbugq;gggg_irfg\@t Cl. 4 alkyl), (halo)l.3 and hydroxy; db). Cl4

al koxy optionally substituted on a termnal carbon atomw th a 30

substituent @&l 8Y4rE@ERy om t he group consisting of (hal 0)1.3 and hydroxy;

dc) . am N0 BhSEL | ukihoohdly dbsBuAS br Hindl bR Klg W sl ect ed from the
group consi sting of hydrogen and Cl4 al kyl; dd). hal ogen; 6 13 April 2006 WO

03/ 035654 PCT/ Usigstisepbseelgeted figmithexgroup ensistingof aming (substiuted with ect ed from
t he group consi gly [ e substituted
on a term nal cg{dbﬁg)sg{ugbnyﬁhtaﬁﬁ%dgﬁ@/sﬁi?ﬁgﬁk%yeﬁhégvggp?@oéﬁ Itn ﬁgjfgr oup

consi stitflg of ahydrogé¢mnamd Cis atkyl, (halok-1ans hydseyi t uent s i ndependent |y
selected fr t Re LWSLNG: r , (halo)l.3
and hydroxy 'aﬁh‘ gﬁkgi&)?op %gigll‘%'tlg%%gﬁ%ttgﬁﬂa|%%%@ﬁW%Lr gubsti)tuents

i ndependent | y sslbstituedt $electet frergthelgroum csnsisting @f (Hald)l.z &ndlhikgtoxgnd hal ogen) ;
10 R8 is selgctad from.the group consisting of Cl1.8 al kyl, aryl (Cl_e)alkyl,
Cl 8 alk oxy,csf' 824 al'i<eny|,

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

15 group consisting of hydrogen and C14 alkyl;
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
20 selected from the group consisting of Cg-C14 benzo fused cycloalkyl, Ce-C14
benzo fused cycloalkenyl, Cq~Cy4 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
25 da). 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 C4 alkyl), (halo).3 and hydroxy;
db). C44 alkoxy optionally substituted on a terminal carbon atom with a
30 substituent selected from the group consisting of (halo)y.3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C14 alkyl;

dd). halogen;



aryl (C1_8)al koxy, C2_8 al kenyl, C2_8 al kenyl oxy, aryl (C24)al kenyl ,

aryl (C24) al kenyl oxy, aryl, aryl oxy and hydroxy; 15 X and Y are mdepepﬁdzmjel y
selected fromthe group consisting of hydrogen, ClL s alkyl (optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group cons™OPRF6H cycl oal kyl, heterocyclyl, aryl, het BEHEPY33208ni no
(substituted with two substituents independently selected fromthe group
consi sti ng odehyydomenaachd C1 e al kyl), (halo)l1l.3 and 20 hydroxy), Cl e

al koxy (optlcﬁyal I substituted on a termnal carbon atomw th a substituent
selected fr roup consisting of aryl, (halo)1.3 and hydroxy), C2.8

al kenyl oxy, cycl oal kyl, heterocyclyl aryl, aryl oxy, heteroaryl and

hydr oxy; optLonal and, Y are fused to et er with_the c

at tachient t s\soﬁelﬁy%@i% Pdhe groupAoRysting OhRY 99@%@? \kaé'?lypt'

optional lg, 25s%stﬁute@bnmeﬁﬁ'ﬂbl, cathsn Biomn with @ é@:'&gtltﬁéﬁlsééléd!&ﬂﬁoﬁtthé(?hed by a
doubl e-bond selected fromthe group consisting of O, S, imno

(C14) al kyl i mi ngrascronsipting 2faminedsulsiituted with tya substitvents dﬂﬁepﬁéd%ﬁtUup _
consi sting of gﬁgﬁ‘gg’f‘ﬁg{ ﬁggg%?gﬁsng}?eogﬂyg?ﬁenlahdéu )}I)S Iﬁog’}g &wher ein Z

forms a doubl e W ment for 'S not
present and X hydroxy) andoasyl (optionally substitietediwithzons tadouw- SmbﬁtiueB@I ected from

aryl (G ) ar KolrpieRRaR iy BYiE R e SR bSBis oy AR S B ogeb 53505
Enbod nent s ¥afﬁ”atres’ee”af'ﬁ'v3$f§n el e ot ocoss Lo preparing a5
conpound of %Frﬁffeﬁﬂe’?o %Pmélprfﬁnéﬁm? %‘ﬂ'@@ra?@ﬁ% %?BF%'@ gﬁ(ﬂ%ﬁs a
first conpoundn®C,EatkoutlCLsalkeryT, Wl%ylbxyntﬂyﬁ%@)alkmylh a second

((:cc):;rPog(r)\g. sel ect ?(gz.e)a enyltaxygar)c,)‘ugry c))(gséln ygpong Formula (B) and Fornul a

15 X and Y are independently selected from the group consisting of hydrogen, Ci.s
alkyl (optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of cybloalkyl, heterocyclyl, aryl,
heteroaryl, amino (substituted with two substituents independently selected
from the group consisting of hydrogen and C,.g alkyl), (halo)+.; and

20 hydroxy), C1.s alkoxy (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo)y.;3 and
hydroxy), Cz-g alkenyloxy, cycloalkyl, heterocyclyl, aryl, aryloxy, heteroaryl
and hydroxy; optionally, X and Y are fused together with the carbon of
attachment to form a spiro cycloalkyl or heterocyclyl moiety; and, optionally,

25 Y is not present; wherein X is one substituent attached by a double-bond
selected from the group consisting of O, S, imino, (C44)alkylimino and
hydroxyimino; and,

2 is selected from the group consisting of a bond, hydrogen and C4 alkyl; if Z
30 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, C4.s alkoxy, C,.s alkenyloxy,
aryloxy, aryl(C14)alkoxy and hydroxy,

7



OJ~"Z\N\ Ra R50~ R6 Fornula (B) 10 \1\\1 P R4 R50/ "R6 Formula (C) to
produce a third conpound sel ected fromthe group consisting of Forgwpsl 2dd6
and Formula (E): Re 13 Fornula (D) 0 R50 R6 R4~ Formula (E) wherein R7 is
selected fromthe group consisting of hydrogen, Cl.8 alkyl and C2 5 15

al kenyl ; 8%’&&6?49 2006 WO 031035654 PCT/ US02133206 R8 ¥§T’§’§‘?2é‘é%°§d fromthe
group consisting of., aa). CL.8 alkyl optionally substituted on a term nal
carbon atomwith a substituent selected fromthe group consisting of

cycl oal kyl, het.erocycl yl 5 aryl, heterogaryl, amn uphstituted with two
substit uent &M a@B%yﬁd@/?Fth%leé%P %{“?fﬁoﬁi{?%ﬁgedd?%{ﬁﬁ@&%@? gﬁr?&]‘ of hydrogen
and C1.8 alkyl), (halo)l1.3 and hydroxy; ab). cycloal kyl; ac). cycl oal kenyl;

and, 10 ad). heterocy(_:lél1 (wherein the point of attachnmepnt at R8 is a carbon
ring aton); wheFEMPARENtsISf .thecefeﬁefw'wsﬂn}waa)c!umP@m%me%naa) .
het erocyd ylconRhg of FbRfula (1) comprising coupling under suitable conditions a first

compound of Formula (A):
Ry
/
HN— Rg

Formula (A)

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

PR

s R
:‘ \\
- RS—L P X
(o) Z
N

CO,H

Formula (B) Formula (C)
10

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

- L 4

{ R S
Rt My Rghy M
— 7 — 7 !
0 © 0 °
\ X N /X
Rs0— R z Rso"P\
R Ra Rs Rq
Formula (D) Formula (E)

wherein
Ry is selected from the group consisting of hydrogen, C1.¢ alkyl and C.4
15 alkenyl;



ad). heterocyclyl contains at |east one nitrogen ring atom substituents and
the cycloal kyl, heterocyclyl, aryl and heteroaryl portions of the1aapril 2006
substituent are optionally substituted with one to four substituents 15

I ndependent|y selected fromthe group consisting of. ba). Cl.8 alkyl

optional | yWOUB8¥Hut ed on a term nal carbon atom w th a PEUB2i3320ént

sel ected fromthe group consisting of amno (wth two substituents

i ndependent |y sel ected from t he group consi sting of hydrogen and Cl_6

al kyl), (hal0)1.3 and hydroxy; 20 bb), Cl 6 al koxy optionally substituted on
a termnal é%&'ﬁéﬁ'eﬁWSﬂquW %I'OUBﬁB'é‘E'?tﬂQe‘?f'_ sel ected fromthe group

consi sting_ofa)Cetbamyloptiohahyddbsheion BEiRiAcaRioh atear Y| substitut ed

with a substitue sel ected fromthe group consisting of Cl.8 alkyl, aryl,
aryl (C1. 8) al kyl suwwmeleytsdmﬂythe greur censisting i syelealkyloheterqagelyk) al kyl - and

net er ar yl ( C2. Bl hefbbary Ao REbiny B winl PR hdendhBghfl SUDS! 1 Ut ec

wth two substi nt's I ndepen fromthe I sting of
hydrogen and Clséected fiom e drgyp cmysystmg of bpdrogbaland €h;s alkyl)) (halo)ds oxy; bj),
nitro; 9 13 April 60%8 WO 031035654 PCT/ US02/ 33206 bk). heterocyclyl
optional |y subs®7d IY¥8*Yi t h one to two oxo substituents; and, bl). sul fonyl
substi t ut ed ab)t Bycloslkyst i tuent sel ected fromthe group consi sting'" of Cl1_8

al kyl, aryl, :i\rylé %}ﬁ , aryl (CZ_e)al kenyl, heteroaryl,
het er oaryl( Q%IFB et eroaryl (C2. 8) al kenyl 5 wherein the bd). aryl,

be). hetier oaidy! h@@b@ébym o hqﬁyﬁbmtoﬁamhhfeuemﬁs@mbdrb@n ri ﬁior@nd
C

het eroaryl portions of ). substituent are optionally su stltuted wth

one to four YEeERinitheahk §Y9|?ﬁ15)ﬂe$ﬁ)e?ﬁq°f"‘§é'b’@de@p)f etereayely fein theghsi st i ng
of Cl.4 alkyl éd)PﬁétﬁﬂﬁlyHyl c'iir'\%ﬁé thﬁQd?iérﬂtré@rnrﬁrf@)aétoﬁﬁrsb%lt@érﬁs‘lh%t h a

substituent selected fromthe group consistin am no (substituted with
the cycloalkyl, heterocyclyl, aryl and heteroaryl portions of the aa).
substituent are optionally substituted with one to four substituents

15 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 cohsisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C,_g alkyl), (halo)..3 and hydroxy;

20 bb). Ci.5 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)y; and
hydroxy;

bc). carbonyi substituted with a substituent selected from the group consisting

of Cy.5 alkyl, aryl, aryl(C,.g)alkyl, aryl(C;.s)alkenyl, heteroaryl,

25 heteroaryl(C,.g)alkyl and heteroaryl(C;.g)alkenyl;

bd). aryl;

be). heteroaryl;

bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C,_s alkyl;

30 bg). cyano;

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



10 two substituents independently selected fromthe group consisting of
hydrogen and C1.8 alkyl), (halo)1l.3 and hydroxy), Cl.4 al koxy (optB®pdal 2006
substituted on a termnal carbon atomwith a substituent selected fromthe
group consisting of (halo)1.3), amno (substituted with two substituents
independenfvlosm@g%%‘ct ed fromthe group consisting of hydr BgENS®d20€14 15

al kyl), hal ogen, hydroxy and nitro; and, provided that the optional

subst it uent k)t deterdcyalyl bptiormdly substiteted sithl grie tortwo bagsnbstituentstand,i s not

el ected fr th [ onsik st.in f.0f), l, N ' WM Lh two
ubst | ¢ uent I nagiEhEahFOREL Fub AR Br Bkt s R MR R (b ny ar ogen
ol oot od T1om § ho i ol cane Lot I T O Cp Aty e nm |y Subst i1 ut ed

sel ecte romthe group.cqQnsisti 0 optiona substituted on a
terninal car bonnﬁ@%‘?ﬁ%’?@?’ﬁ%ﬁ%’Lﬂ?g{h%[‘%fgﬂfyﬁgépa)éﬁégﬂ' f Pom t he ér oup consisting
of aryl and JadreinQRE BY). arfl be). REtErdHey e kY. hetekBEydji Bubdtitlet@dnb dier oar yl
and 25 the aryl and heteroaryl portions of the substituted al ké'l are

optional Iy suddtandibelgregrylpogipnsl thebe). susdituent,are aptiopalbpiiletitted sel ect ed
fromthe grougius 8RS ke fdur Bubliinfelts Aukpnd il Seiebiditiin it Gdup! th T
ecte t1hg

substituents 1 ndependently selec romthe group consi of hydrogen
and Cl4 al kyl §qnsisfing®f Cha latikybioptionally substituied(dnzg teymirgd carben atampiwith30 R2 and

R3 are attache el ' |y the group
conel ot ng of 8y Dy B8RRI kol B BB S LEBR G B '35006
ch). Cl1.1 al kytwoopibistituehtsyindepeidently selected frotretheignalp cansislingafom wi th a
substituent se ted f t r CONSd St I N st tuted with
two substi tuen%)g&?%%ﬁécﬁgléﬁ?F‘W’s@#@é‘tae%%f@8%%3{@%%95%@&?&'&ng of
hydr ogen and Cdubstituted dpn a(temhinal taBbamatommywiitroa gubdlituent selettedatdmtiye opti onal |y
substituted on_a term.nal carbo tom wi,t substjtuent .sel ected fromthe
group consi sti HGUBLOLHS 'Q%ﬁ&éalggdilﬂrWP%W%s%ﬁW@?%wf %H%(sé'ﬁ‘ﬂﬂ"?s ce). am no
substituted wiihHepawdentséliettedriosn tHedsrpem demsistingot hgeiogen fahdrg,ishe
15 alkyl), halogen, hydroxy and nitro; '
and, provided that the optional substituent attached to the ad). heterocycly!
nitrogen ring atom is not selected from the group consisting of bf). amino
(substituted with two substituents independently selected from the group
consisting of hydrogen and C1.g alkyl), bh). halogen, bi). hydroxy and bj).
20 nitro;

R4 is selected from the group consisting of C14 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and

25 the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
group consisting of C14 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C14
alkyl), cyano, halogen, hydroxy and (halo)4.3(C1-s)alkyl;

30

R2 and Rj; are attached to a benzene ring and independently selected from the
group consisting of

ca). hydrogen;

10



group consi sting of hydrogen and Cl14 al kyl; 10 cf). hal ogen; and, cg).
hydroxy; optionally, R2 and R3 together fornlat | east one ring fUﬁpﬂpM@obge
benzene ring; thereby providing a nultiple ring system wherein the
multiple ring systemis selected fromthe group consisting of C9-Cl4 benzo
fused cyclWaPkYIS6S4Cg- C14 15 benzo fused cycl oal kenyl , BCTIN2B¥8A¢0 fused
aryl, benzo fused heterocyclyl and benzo fused heteroaryl; and, wherein the

mlLti ple rimep). G%ﬁlamdmmlnelméllmsﬂdut%d ?eawhﬁhéltcutm atbinfwitng to ::outr]I ) cL 4
substituents endent sel ec romthe co stl 0 a

al kyl optional I?J%asﬁﬂ’sﬁ"i Fﬂ? dé’ﬁ"h%&’ﬂ?%ﬁ?"%%fwg&gagl%{] 2‘&5‘ s ubst i t uent
sel ected fromthp ﬁ&ﬂ&eﬁ%ﬁdéﬁén‘&@nﬁv séi@&t@@ flortiPe idréy &ﬂ’\él!thb oft WO
substituents i ndec{:endentl sel'ected Tromthe group consisting of hydrogen

and C1.4 al kyl)hyqregemand G1-aatkyby(baloxys angih)ydraxy; 4 al koxy optional |y

substi tuged é. ! ected fromthe
group co§5| s? %?R%y ?ﬁg@%ﬁ?g@bﬁ&ﬂ%ﬂr%%f{eﬁ?gﬁlﬁﬁdﬁaﬁﬁ'&wgtﬁ%st ituted with
two substi tuentmhshtﬂm&aelectbdfroseﬁe@map cormistingof (halaupaod hydroxyng of

hydr ogen ang gl 4 gllkkﬁl; dd). hal ogen; de). hydroxy; and, df). nitro; 30
R5 is sel ectg o THE: group -consi sting of hydrogen and Cl$ al kyl

(optional | ycepubsiindg sutestituted with mmwwtltmtdomdea&rmmmy séleeted dlom tHeuent
selected fromthe rou (substltuted with two <
substituents i n@@ﬂ@%&@ﬁ@i";‘ﬂ‘l V? %092 Xho 03/ 035654 PCT/ US02/ 33206

sel ect edof r ey t RglogéRdhd;onsi sti ng of hydrogen and Cl1.4 al kyl), (halo)1l.3
and hydroxy) and aryl (optionally substituted with one to four substituents
i ndependent €9)-sBYHEXSd from the group consisting of Cl4 alkyl and hal ogen):

5 R6 is sel r f W 8)al byl
5 R0 L5 Sl Bptakily RiahdR, G5 GGRE aObE GBI rnGHubblotib bonserd g

aryl (C2%) al kertyerebmrgwm aswdtlwée ﬁygé‘wemamerelaﬂ}ﬁ rasegnp@rrmg%tmys
selected from the group consisting of Co-C14 benzo fused cycloalkyl, Cg-C14
15 benzo fused cycloalkenyl, Co-C44 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the muiltiple 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
20 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). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)y.3 and hydroxy;
25 dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C14 alkyl;
dd). halogen;
de). hydroxy; and,
df). nitro;
30
Rs is selected from the group consisting of hydrogen and Cs.g alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the

group consisting of amino (substituted with two substituents independently

11



X is selected fromthe group consisting of 0, S, imno, (Cl a)alkylimno and -
10 hydroxyimno; and, Zis selected fromthe group consisting of aszbrf2006
hydr ogen and Cl14 al kyI if Z is a bond (wherein Z fornms a double bond with
the carbon of attachment for X), then X is selected fromthe

consi sti ngWX®M§tibgen, C1.8 al koxy, 15 C2-8 al kenyl oxy, PﬁW’ﬁQ?%ym’ﬁ

aryl (Cl1. 4) al koxy and hydroxy, and isoners, racenmates, enantioners,

di ast er eoner s aeldctedlifiom theegrewp condistingdif lfnpdmgeofand Iﬁh.,paﬂqet)emald)hyandi on

i ncl ude a conp f. For \\ P i R5 Formula (C)
wherein R2 anﬁyﬁgxyﬁ agdaﬁqﬁgﬁté%‘%%s'éb%é %With "ﬁg}oéﬂﬂ siuﬁgté geﬂaently sel ected
fromthe groumndepéeredestiy sgleofeddfiym theygroag eonsiingadf)C,.sGlkyl aad Ihalogen); onal |y

substituted on a termnal carbon atomwi th a substituent selected fromthe

group consisting of amno (substituted with 12 13 April 2006 WO 03/ 035654
PCT/ US02/5332%85s sufe cledTrdrh t Icaﬁgsmwfrc |8Valk3ﬁ| aay‘mcge)aukwrcn Qﬁlkﬁk?,UpCl .

consisting of hydrogen and .. al ky hydr oxy; .
al koxy opti onaPM(Cse)Blkoxy. lﬁ@dalkﬁﬂ%b Qzear&'l'i%éﬂoxbfa?%'é@z d@’bﬁf‘% th a substituent

sel ected from gﬂlﬂ )Qhken a}ﬂ a(,gq,gg,)o;( 3 and hydroxy; 5 cd). C2-4

al kenyl ; ce). no subs ubs¥|tuents i ndependent |y sel ected
fromthe group conS|st|ng of hydrogen and Cl14 al kyl; cf). hal ogen; and,

c9) . hydr o i nLd ARl ok AGfF LPECSRind SEM Bl lERBLa 11 19 Tused

to the benzen system wherein the
mul tipl elri ng bydroxyimine; and,

Z is selected from the group consisting of a bond, hydrogen and C.s alkyl; if Z
is a bond (wherein Z forms a double bond with the carbon of attachment for
X), then X is selected from the group consisting of hydrogen, Cy.g alkoxy,
15 C2s alkenyloxy, aryloxy, aryl(C14)alkoxy and hydroxy,

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

Embodiments of the present invention include a compound of Formula

20 (C):
7Ry o}
P Rq
N
R50/ Re
Formula (C)
wherein

Rz and Rj are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
25 cb). Cs4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with

12



sel ected fromthe group consisting of C9-Cl4 benzo fused cycl oal kyl, C9-Cl4
benzo fused cycl oal kenyl, C9-Cl4 benzo fused aryl, benzo fused hqurzfyfadg
and benzo fused heteroaryl; and, wherein the nultlple ring 15 system can
optionally be substituted with one to four substituents independently

sel ected fw@Wsiiesaroup consisting of da). Cl4 al kyl opt pepakdsssybstituted
on a termnal carbon atomwi th a substituent selected fromthe group

Celacted 'rom | M SRRt edernabnly sols RySiags e Rt sy (Yol o) 1. 3

and hydroxy; dbhydregertand 1093 aIkgN! (MalH.J anEmasbky;ut ed on a terninal carbon
atomwith a ubstituent selected fromthe grou nsi stin of (halo) 1.3 and

co
hydroxy; dcF) S Abkoxy,gRYQRAlY éHbthftﬁd oG @UBE‘?F?EUE% alamuBhéndent | y

sel ected from t&%stmwee@e@a'fﬁimmgraumaﬁaaﬁ@ @Fr(ﬂal g”%nalﬂymo 25 dd).
hal ogen; de) hydr oxy; and, df). tro; R4 is selected fromt e group

consi sti iy ¢d).CE44 alkepyl; (opt ional |y subst ituted on a 30 terminal carbon

atomw th a C%Zbﬁf‘d ﬁé’gu'l?] tlﬁﬁl:&*ﬁ)itﬁ‘ilu& mﬁS@tM@th @Beﬁ%l&%%l&%ﬁmﬁ?}ﬂ and

het eroaryl ), eteroary erein ar teroa t he aryl
and heteroaryl gmuplcmnsnsbrhg bfrtwdemtartdEedal&kal are opti onal ly substituted
with one to fou ubstlt ents independently selected fromthe 13 13 April
2006 WO 03/ (%)5653309&%'/% 2/ 33206 group consisting of Cl.. alkyl, amno
(substit ut eccg hipdiowp, substi t uent s [ ndependent ly selected fromthe group

consi st of .h ogen Cl. 4 ano a dr oxy and

(hal 0) 1. ?CP Q?ég&ygg agg%tga%etgg' \éb eIE'F'O G"Is @g" @@ntéqy§?"?1 %t hydrogen
and Cl1.8 al kyl theridlyl ovitiing a ruliplel ringt sy8teon) vawdr@ihrth@aiulttmé b@sy’m@rmuwth a
substi tuent sel cte fromthe rou n ?Sé qEluted wth
Toe SubSLl { uor ARGt s DR e oroup CRrBiARg GhCHEoHPEN® St 6 of
hydrogen and (Herfkodliked ¢yciddh@ng), bg:i’:1i16€nzd1ﬁ(.|§é@>é b"ﬁﬂﬁoq:ﬁééd (optionally

substituted with one to four substituents 10 in e endentll¥ se|l ected fromthe
group consi st i ejewcyelyl andrenzo fused heteregek)and, wharein the multiple ring

15 system can optionally be substituted with one to four substituents
independently selected from the group consisting of
da). C44 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
20 hydrogen and C4 alkyl), (halo)y.3 and hydroxy;
db). Ci4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)+.3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C,4 alkyl;
25 dd). halogen;
de). hydroxy; and,
df). nitro;

R4 is selected from the group consisting of C14 alkyl (optionally substituted on a
30 terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the

13



R6 is selected fromthe group consisting of Ce alkyl, aryl(Cl4)al kyl, C1.8
al koxy, aryl (Cl.8)al koxy, C2.8 al kenyl, C24 al kenyl oxy, aryl (C2- qhasjplﬁemda,
15 aryl (C2-e)al kenyl oxy, aryl, aryl oxy and hydroxy. Enmbodi nents of the
present invention include a process for making a benzol actone of Fornmul a
(O conpri NHY0a565¢ eacti ng an anhydride of Formula (F): RETRSOIBr nul a (F)
20 with a conmpound of Fornmula (G: 0 11 rY6 R4 ORS Formula (G under

sui t abl e condi groupscansistihg oPCas alkgk anfina(substitated withi tdlo duldstituentsr ovi de a

conpound of Fornul a - 14 13 i] 2006 WO 03/ 035654 PCT/ USQ2/ 33206 b
antrzlrp reacting f'{aép% ly sgleste ’Hﬁ"‘%gfqlb"‘i?ﬂa'é ng ghladrpgen.a '%‘ﬁgﬂ*abl eto )form

t he benzol actoaﬁ(ygfcyla%nhmggérphydg,x%ng (h&BPﬁﬁ.%alk)ﬁ@ Formula (C) wherein

5 R2 and R3 are aftached to a benzehe ring and i ndependently sel ected from
the group consisting of ca). hydrogen;

5 Rsis selected from the group consisting of hydrogen and C..s 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 C14 alkyl), (halo):.3-and
hydroxy) and aryl (optionally substituted with one to four substituents

10 independently selected from the group consisting of C,.s alkyl and halogen);

and,

R is selected from the group consisting of C1.g alkyl, aryl(C4.s)alkyl, C,.g alkoxy,
aryl(C.s)alkoxy, C2.¢ alkenyl, Cz.g alkenyloxy, aryl(Cz.s)alkenyl,
15 aryl(C..g)alkenyloxy, aryl, aryloxy and hydroxy.

Embodiments of the present invention include a process for making a
benzolactone of Formula (C) comprising
a) reacting an anhydride of Formula (F):
R2 0

N
Z

R3_|' 6]

Formula (F)
20
with a compound of Formula (G):

0]
//P—Rs
Rq \OR5
Formula (G)

under suitable conditions in the presence of an alkali metal (M) to provide a
compound of Formula (H):
14



cb). Cl1.4 alkyl optionally substituted on a termnal carbon atomw th a
substituent selected fromthe group consisting of amno (substi tujt1gq\pw1 $dbs
10 two substituents independently selected fromthe group consisting o
hydrogen and Cl1.4 al kyl), (halo)1.3 and hydroxy; cc). Cl.4 al koxy optionally
substi t ut etv@e3/0aséser m nal carbon atomwi th a substituentPCIaISexi3eE from t he
group consisting of (halo)l.3 and hydroxy; «c¢d). C2} al kenyl; 15 ce). am no
substituted with two substituents_i.opdependently selected fromthe group
consi sting of hydrogen and Cl1} ai'kyl Racf). @alppen; and, cg). hydroxy;
optionally, R2 and R3 together fiorma f one ri ng fused to the benzene
ring; 15 13 April 2006 WO 03/035 pd 83406 thereby providing a
multiple ring system wherein the | T ng systemis selected fromthe
group consi sting of C9-Cl4 benzo fuseg) al kyl, Cg-C,4 benzo fused

cycl oal kenyl, C9-Cl4 benzo fused aryl, e used heterocyclyl and benzo
fused heteroaryl; and, wherein the nul iRl e riRg 5 systemcan optionally be
substituted with one to four substi Rgnts), i ndependently selected fromthe
group consisting of da). C 4 al kyl opti ongﬁsl y substituted on a term nal
carbon atomw th a substituent sel gefdiaf(Hym t he group consisting of am no
(substituted with two substituents independently selected fromthe group
consi sting of 10 hydrogen and Cl4 al kyl), (halo)1.3 and hydroxy; db). Cl4

al koxy opt i opjal and, seaxsing the exmpoura efdromnokal (H} andencanditionsistitatile tasubst i t uent
selected fromthe aro [ Sfi f (hal o)l.3 and hydroxy; dc). am no
substituted w tﬁ"?&%e 5%@?#?‘%?&?%’%&& dently selected fromthe group
consi sting of hydrogen and Cl4 aI,k—yLR 15 dd), hal ogen; de). hydroxy; and,
df). nitro; R4 is selected fromt he gkoup cgnhsisting of Cl.4 alkyl
(optionally substituted on a 20, ter m'ﬁ bon atomw th a substituent

sel ected fromthe group consisti Frgqa._—e——/ 0

o

P
RO” “R

Formula (C)

6

wherein
5 Rj;and R; are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
cb). Ci4 alky! optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
10 two substituents independently selected from the group consisting of
hydrogen and C.4 alkyl), (halo)s.3 and hydroxy;
cc). Cy.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)+.3 and hydroxy;
cd). Cap4 alkenyl;
15 ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C14 alkyl;
cf). halogen; and,
cg). hydroxy,
optionally, Rz and Rj together form at least one ring fused to the benzene ring;

15



of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl
and the aryl and heteroaryl portions of the substituted al kyl are3 apri2006
optionally substituted with one to four substituents independently sSel ected
fromthe group consisting of Cl1_4 alkyl, am no (substituted with two

subst i t uen™0 BB36iependent | y sel ect ed fromthe group com€irASIAP26f hydr ogen
and C14 al kyl), cyano, hal ogen, hydroxy and (halo)1l.3(Cl.8)alkyl; R5 is

sel ected from tHerelsy Prapidirgs iitittiphdriey sm&hp@aéreaﬂmecaﬂulﬁplalringlsyém isonal |y

substituted on term nal, carbon atom ubst nt selected fromthe
30 or oun. conel SOPHEAdonnIe GORS GRS ING - h 1 BOR s SYFIOaH: Go-Cre

i ndependent |y béﬁi@mfse@icw@ﬂkéﬁw (%LGHFbéF\QBSFus‘er'éM BénZtytisegen and Cl. 4

al kyl), (hal o) nd hdrox) (optional Iy substituted with one to

f our substltuehﬁ@'@qyﬁl}b@%@l@m %h@ﬁ%’f?@nWh@é&'gﬁ%ﬁwﬁ&%ﬂégl ng of Cl g
al kyl and hal ogagy, gagoap%omwe&ggg bR GR3 S0, BETHROR 33206 and RS T

sel ected romt e group consrsting o al kyl, C .8
al koxy, aryl ( ibdeppodantly\seleCiedIramh MmgﬂouD@@nasmg«m‘nyl oxy, aryI (C2.8)al kenyl

5 aryl (C2 8 k | gx r \ L QX BRI EF CRI PTI ON OF THE
DRAV\)V/N&S Fi )g r)e?f%gﬂ(gy\,\gptfoﬁ%‘hbgﬁ%lhﬁe%Rﬁ%&gnﬁﬁggﬁ%ﬁq 58% ‘ﬁ'@ggr esi stance (SRL)
from 10 bfasel i negbstm:jémrsgtwmd! f%mﬂiq:)gnoe;i cbns:smgasfcdmlho (?tﬁpmawﬁpug als:pari S
suum anti gen-i nduced .o r an our riod. Figure
> ahownt ha® ona i SiisstRI. i ey st el hecdoPBatnstiia s’ | nor cnss
oSt - 0% M o R L& s 24t "gen | nduced
model of astq?magoﬁ a&%éﬁf’&%ﬁ&'&ﬁ@ﬁ“ﬁ%“?& 052 fesmina b°ﬁ@ @nal | enge with
car bachol (Post s%étlt%ﬂbele@@%@ué&Sﬂ?'cBﬁén%g@? (R&iB), |3|EME|‘IWH%&y20

Enbodi nents of the present invention include those conpounds wherein R is

sel ected fr d¥f)t REVIRR Wt'%%wglﬂ fw sefpstituents E‘PSEW%‘/‘F'Y selggtedifam &hey t he

poi nt of attach@pd];pgd;{s,sq, of o%@&yg,l,d/b hikg: at 'R, is a nitrogen ring atom
and - N( R7R6) wherein th)g&hetwer ocycl yl ﬁ; nggl S opt ionally subst ituted with
a dd). halogen;

de). hydroxy; and,

df). nitro;

Ry is selected from the group consisting of Ci alkyl (optionally substituted on a
20 terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
group consisting of Cy4 alkyl, amino (substituted with two substituents
25 independently selected from the group consisting of hydrogen and C, 4

alkyl), cyano, halogen, hydroxy and (halo):.3(C1.s)alkyl;

Rs is selected from the group consisting of hydrogen and C1.g alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the
30 group consisting of amino (substituted with two substituents independently
selected from the group consisting of hydrogen and Cq4 alkyl), (halo);.3 and
hydroxy) and aryl (optionally substituted with one to flour substituents

independently selected from the group consisting of C, alkyl and halogen);

16



25 substituent selected fromthe group consisting of a). aryl (C d)al kyl, c).
aryl, d). heteroaryl and i). heterocyclyl (optionally substituted3wnpiilpoose
to two substituents independently selected fromthe group consisting of oxo
and aryl; and, optionally fused with the carbon of attachnment to forma

spi ro het eMOKOI¥M¥ noiety); and, wherein the aryl porti BRIYFO2AREWSa) . and
i). substituent and the c). 30 aryl substituent are optionally substituted
with one to twandubstituents independently selected fromthe group
consisting of Cl4 al kyl, Cl4 al koxy, aryl, heteroaryl, hal ogen, hydroxy,
(hal0)1. 3(C, 4)af kyl and (hal o)1 _3(Cl14)al koxy; and, all other variables are

as previ ous| idebledRd frobd tHedgrdlp chnsiShHy MME QUIRBAPHC RFTIkYSCRI3RRE.
Preferably, R is _selected fromthe group consisting of a heterocyclyl ring
(wherein the p%“@@?'kaf‘l/'&ﬂ@rﬁyfﬂ")’fv&-thu‘@’ly@cxé-r%%tﬁ?'k?'i‘ﬂg at RLis a
nitrogenging " i ~heterocyclyl ring is

opt i onal |5{/ subgﬂ(tég%)gg@ﬁmyl?%%gﬁ%ﬁs ?E‘ﬁé‘g‘t’*‘?& ected fromthe group
consisting of a). aryl(Cl4)alkyl, c). aryl, d). heteroaryl and i).

het er ocycl yl (opti onall ysﬁfg%sfg' e N B iNggnts i ndependently
sel ected fromthe group m%ﬂ% ; , optionally fused
with the carbon of attachnent to forma spiro heterocyclyl noiety); and,
wherein the | parti f the a). d_i). sti. t he c). 10 aryl
subst 1 tuent Ao dpafe Perckhbe e da Sapdte BHa%HiE (R Pient -

i ndependdént |basseiiiesfot €odmipoand Rlvemgraveptoccamtrosini angparitarieébud ascansxyuwand aryl ;
and, all other varjables e a reviously defined. Mire preferably, Rl is
sel ect ed fr(ﬂﬂﬁgﬁ@"ﬁ;f’ﬁﬁ%"mﬁg?fﬁsi amSWPr%'leraP our pP§O%i peri di nyl ~ and
-N(R7R8) ; wherein the point of attachment for pyrrolidinyl and piperidinyl
is anitrogen ring.aton apd, wherein rrolidinyl and piperidinyl are
optional |y .ﬂ}g@&ﬁip@ﬁ%ﬁpﬁa%gesl[] he F‘f’ﬂﬁ%f'v%ﬁ?rgé% dP?%Fé)qLFf@dé? oup consi sting
of a). phenydreadtySR, 800%RPEMI0) roRt 4 8ASRIINEG valRYBISLY idsuéddbtPat hoxy) , d).

benzot hi azolyl and i). im dazoli dinyl (ogtl onal ly substituted with two
subst i t dent $108 P‘?ﬁﬁ'é{g gingah Copnround Ztia de $RANLANEOUG ASERISHRED 3PHIgRI-of oxo and

phenyl ;  and,indRial ity bf’aétHﬁganﬁééb ¢difparat kOB 22Thol pasttiBaiHg to forma spiro

moi ety); and, all other variables are as .previously defined. Mst
pref er abl y, challengeswithoearbachol d7ast ABtigemup consi sting of pyrrolidinyl, 25
pi peridinyl and -N(R7R8); wherein the point of attachnent for pyrrolidinyl

and
DETAILED DESCRIPTION OF THE INVENTION

20
Embodiments of the present invention include those compounds wherein

R, is selected from the group consisting of a heterocyclyl ring (wherein the
point of attachment for the heterocyclyl ring at R, is a nitrogen ring atom) and
-N(R7Rg); wherein the heterocyclyl ring is optionally substituted with a

25 substituent selected from the group consisting of a). aryl(C14)alkyl, c). aryl, d).
heteroaryl and i). 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
moiety); and, wherein the aryl portion of the a). and i). substituent and the c).

30 aryl substituent are optionally substituted with one to two substituents
independently selected from the group consisting of C14 alkyl, C14 alkoxy, aryl,
heteroaryl, halogen, hydroxy, (halo):.3(C+4)alkyl and (halo),.3(C14)alkoxy; and,
all other variables are as previously defined.
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piperidinyl is a nitrogen ring atomin the one position; and, wherein
pyrrolidinyl and piperidinyl are optionally substituted with a supspiitaoest
selected fromthe group consisting of a). phenylethyl, c). phenyl
(optionally substituted with nethoxy), d). benzothiazolyl and i)."-

i m dazol i dwoyb/ofsesat i onal |y substituted with 30 two subst ptesd283206

I ndependently selected fromthe group consisting of oxo and phenyl; and,
optionally fused with the carbon of attachment to forma spiro noiety);
and, all other variables are as previously defined. 18 13 April 2006 WO
03/ 035654 PCT/ USFr¢festys Rarieselected feamy el group sopsisting=of@ ketefocy¢iviing i on

nydr ogen,  Crherd B B HaSREhfe ot the3REELR ohBE HiSs SniiBeh B, og°
from ][ ggt g(r]I cnflfm¢anr$ H(RRg); msgnlltr:njmtero@yldym&'tgéis @bktyrllallylmbsmpﬂedfmtrabl y, R7
:Ersngi mert s HFY chngﬂ g. %f%d? h‘@ Qgtcﬂggér@mn%kﬂych?el n R8is

sel ected frap nétero@m @AdGP néte%dyagl w‘pnoﬁaiy su‘B&ht&te‘éj wirH tvP$ubsafdehis
substituted on a term nal carbon atomw th fbst i tuent sel ected fromthe

group consi dedeRgndentiy selected from ﬁétgéﬁ’%%siﬂt'“g 9x¢ B! 8. adand hydr oxy;
ab). cycl Oa|di¥|bnalﬁl%sed3§0%% K&BYh of atdbhnithk to PSS %Wﬂéféroﬁ#?ﬁr ein the

p0| nt of attachnent at i's a carbon rlng ato wherein t

cycl oal kyl , maeipty).ansh W@BR@%WG anfbpastign ohbe @).angd).ysubstituent anddhe §) 20
(wherei iyg Piayr?\%bsﬂﬁéﬁtr Q?%PLBJ\aI %ﬂb@ﬁtgt%df%&utﬂé‘ﬁes{omesuﬁhﬁtﬁeﬂ@“ ring atom and

the cycl oa portion o stituent are Oﬁ lonally substituted
o

with one tonqlenﬁndemﬂ)sseleme@frgmmeamm@m!syng@r Gt elkoky and and apdoup
consisting f hQ’%)an?G]gasaargggéf J&ﬁ&fww substituted on a term nal carbon
ec

atomwth a sub uen m t he group consi sting of am no
(with two substituents independently selected fromthe group consisting of
hydr ogen More preferably, Ry is selected from the group consisting of pyrrolidinyl,
15 piperidinyl and -N(R;Rs); wherein the point of attachment for pyrrolidinyt and
piperidinyl is a nitrogen ring atom; and, wherein pyrrolidinyl and piperidinyl are
optionally substituted with a substituent selected from the group consisting of
a). phenylethyl, c). phenyl (optionally substituted with methoxy), d).
benzothiazolyl and i). imidazolidinyl (optionally substituted with two substituents
20 independently selected from the group consisting of oxo and phenyl; and,
optionally fused with the carbon of attachment to form a spiro moiety); and, all

other variables are as previously defined.

Most preferably, R is selected from the group consisting of pyrrolidinyl,

25 piperidinyl and -N(R7Rs); wherein the point of attachment for pyrrolidinyl and
piperidinyl is a nitrogen ring atom in the one position; and, wherein pyrrolidinyl
and piperidinyl are optionally substituted with a substituent selected from the
group consisting of a). phenylethyl, c). phenyl (optionally substituted with
methoxy), d). benzothiazolyl and i). imidazolidinyl (optionally substituted with

30 two substituents independently selected from the group consisting of oxo and
phenyl; and, optionally fused with the carbon of attachment to form a spiro
moiety); and, all other variables are as previously defined.
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and Cl4 al kyl), (halo)1.3 and hydroxy; bb). C1.8 al koxy; bc). carbonyl
substituted with a substituent selected fromthe group consisti ng13 ABricf006
Cl 8 alkyl, aryl, aryl(Cl-8)al kyl, aryl (C2_a)al kenyl, heteroaryl,

het eroaryl (Cl1_8)al kyl and heteroaryl (CZ_a)al kenyl; bd). aryl; be).

het er oar yl WOIB/03%54Apri| 2006 WO 03/ 035654 PCT/ US02/ 33206 PET)US0Z243320%0
substituted with two substituents independently selected fromthe group

consi sting of hyregedammbddimenBldfte prabent ilantBR hcluddl thoséydr oxy; 5 bk).
het erocycl yl; and, bl). sulfonyl substituted with a substituent sel ected

from the gr otRMRAMAGS Whengjn Rafis salegted (fioym thegroup capsjsting of dydragen, C1

aryl (C2. 8) al t Eq&[yl , heteroaryl (Cl1.8)al kyl and

het er oar yl (Cégﬁ%ég?lggﬁyﬂ ierein the bd). aryl, be). heteroaryl and bk).
het erocycl yl substituents and the 10 aryl and heteroaryl portions of the

tependant |y sel i SAEtEHAHT Airls SR tiFtho dtbl 8y drRYBSHED | onal |
substitut ed amd @4 &kyli nal carbon atomwith a substituent selected fromthe

group consisting of (halo)1.3), Cl.4 al koxy, amno (substituted with two
substituents independently selected fromthe 15 group consisting of hydrogen

and Cl4 al kyl), hdstpesteribll, Ryds segcted &roeh thpigeotipleshsidtiag of Rgdregehn onal
substituent attached to the ad). heterocyclyl nitrogen ring atomis not
sel ected fr?RdMENY}: oup consisting of bf). amino (substituted with two
substitugnts i ndependently selected fromthe group consisting of hydrogen
and C1.8 al kyl), bh). halogen, bi). hydroxy_ and bL). 20 nitro. Preferably,
R8 is selected fEsnhadiments@lthaepreserttinyrtigh inciude these compyndsthergiml ky| |

of at {achnonc® papREled R ubEp o ap A o o' 2 var bon 1ing 25 atom " and,
the ad). heta@)o&yelalky! @pihinallmu@timxe@g@ aripmmingcaarhamatony with a \?\lner ein moand
substituent selected from the group consisting of cycloalkyl, heterocyclyl,
15 (halo)s.3 and hydroxy;
ab). cycloalkyl;
ac). cycloalkenyl; and,
ad). heterocyclyl (wherein the point of attachment at R is a carbon ring atom);
wherein the ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl substituents
20 (wherein the ad). heterocyclyl contains at least one nitrogen ring atom) and
the cycloalkyl portion of the aa). substituent are optionally substituted with
one to four substituents independently selected from the group consisting
of:
ba). C,.s alkyl optionally substituted on a terminal carbon atom with a
25 substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C.g alkyl), (halo)+.3 and hydroxy;
bb). Ci.s alkoxy;
bc). carbonyl substituted with a substituent selected from the group consisting
30 of C1.s alkyl, aryl, aryl(C1.g)alkyl, aryl(C..s)alkenyl, heteroaryl,
heteroaryl(C.g)alkyl and heteroaryl(C..s)alkenyl;
bd). aryl;
be). heteroaryl;
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the ab). cycloal kyl, ac). cycloal kenyl and ad). heterocyclyl substituents
and the cycloalkyl portion of the aa). substituent are optionall ¥3 April 2006
substituted with one to two substituents independently selected fromthe
group consisting of ba). Cl4 alkyl, bc). carbonyl (substituted with a
subst i t uentvosslogset«ed from the group 30 consisting of Cldpetrfkyidzisney! ,

aryl (Cl4) al kyl and aryl (C24) al kenyl) and bd). aryl; wherein the bd). aryl

substi t uent d . s ; ) ' ionally
subst i ¢ ut ed St i et fgh Wi HoRkiifent naebhicrdy elleid] fomife 017 12
group consi sti ngraup cohdisting pf hydoagen ahd Gxy alkglk (C1. 4 al kyl ) am no, hal ogen, 20
13 April 200@) \ﬁo 03/ 035654 PCT/ US02/ 33206 hydroxy and (hal o) 1. 3(C1-4)al kyl .
More preferabl’y, Ms selected fromthe group consisting of aa). adamant- -

1-yl met hyl, bip) .hy@soxyopentyl, ab). cycl ohexyl, ac). cyclohexenyl, ad). 5

pyrrolidinyl an d). piperjdinyl (wherein the point of attachnment for
pyrrol i di%ylbk%ag@?eﬁ%’ﬁ@&hcﬂ | at Re is a carbon ring aton); wherein ab).

cycl ohexyl, BE) sulfériifS@BEEHAGY With dBubshienddIstiéy frommHe @Fbup dindtingi Nyl are
optionally substituted with one to two substituents independently sel ected

fromthe group ©bfséakylngrybfaryltfayelalil, aryECxs)plkemy)hetemapdny| (substitut ed
with a substitu t ’ nsi sting of Cl4 al kyl, aryl,
aryl (C14) al kyl gﬁ%rar Iﬁ1é%§glﬁg‘nlill oéﬁlg@%'%é&eﬁgiyl; wherein the bd). aryl
substi t uent whrteinitbe hdylaryloha)i beterasiryltand bikg)heteroeyely isubstittents andhe onal | y

substit d w ' ' om t he
aroup colti st Ay SR pafirdaif) poeE ordiehd, shetiRRSR sl SikBiyed 07
hydr oxy and ( hwitbpte 85 foud pabitipuentd hdependently Seleatedyfronkthe grogpl ect ed from t he
ro consi st f,. = 1=yl . b .
Oyl ohoxyr - acyoneiiBh Gre AP Blprany syBHMen, i d el SR Mo S
(wherei n t he paisabstitderd iselectederam thee groyp rcohsistingydf (haloll.spiaralkbxyy! at Re is
b [ t : ,n. , l.oh I . 20 I |, ad).
oyt ol i di nyl - antmasubLlFE M typ sEPSUORF Sep e SeRERESHER *one i o
two substg t ueng@uprdasisritesri nefrided; § dlkyT), haklgeh @ fsdysting of -ba).
nmet hy:J, ba)%J tgbgfd ﬁgtl: rreygﬁjwﬁc rh ndlt,wl?c . |gg rgah?g rgonll,g bc) . :
phenyl car borN9; pM_edﬁ %t)ﬁbﬁaP %'égpﬂgﬁ‘gfl]t,aﬂﬁ?g‘?d tﬁﬁ'@%é&%?ﬁ%&?%ﬁ |, bc).
ghggteit Pegxl car higByén Anglatoi is vt ealektedaisim thehgbeb Bonsistingdof bf ) BATING
! ! (substituted with two substituents independently selected from the group
consisting of hydrogen and Ci.s alkyl), bh). halogen, bi). hydroxy and bj).

20 nitro.

Preferably, Rg is selected from the group consisting of aa).
cycloalkyl(C14)alkyl, ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl
(wherein the point of attachment for the ad). heterocyclyl at Rg is a carbon ring

25 atom; and, the ad). heterocyclyl contains a single nitrogen ring atom); wherein
the ab). cycloalkyl, ac). cycloalkenyl and ad). heterocyclyl substituents and the
cycloalkyl portion of the aa). substituent 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

-30 consisting of C14 alkyl, aryl, aryl(C14)alkyl and aryl(Cz4)alkenyl) and bd). aryl;
wherein the bd). aryl substituent and the aryl portions of the bc). substituent are
optionally substituted with one to two substituents independently selected from
the group consisting of C14 alkyl, C1.4 alkoxy, di(C+.4 alkyl)amino, halogen,

20



25 and t he phenyl and naphthal enyl portions of the bc). substituent are .
optionally substituted with one to two substituents independent! y39gkiezdosd
fromthe group consisting of nethyl, methoxy, N, N-dinethylamno, fluorine,
brom ne, hydroxy and trifluoronethyl. ‘30 Enbodi ments of the present

i nventi on M@I9¢RE54 hose conpounds wherein R2 and R3 ar e PETHUARABSt 0 t he
benzene ring (shown in Forrmula I) on adjacent carbon atons. Preferred
enbodi ment s tgidrdxyaandr(balehis(C/alRyll on i ncl ude those conpounds wherein R2 and
R3 are independently selected fromthe group 21 13 April 2006 WD 03/ 035654
PCT/ US02/ 33206 consi sting of ca). hydrogen, cb). Cl4 al kyl, cc). Cl4 al koxy,

cd). C2_4 al kenyMore pfaferadly, RY id Selbatbd frahethe\drblp EMBistinBTfiab)ient s
i ndependently selected fromthe group consisti n? of hydrogen and Cl4

al kyl), cf) .adamapgdry'mathykgh). cglapentyl, ab) sycleheuyl. acRevalphereny.cfdt her form
at | east #n LS i ; o A G Ve i mul tiple
7 g aystamP Rl i) bR R8I hEpoit of SRR iR " oup
consi sti ng d@ndrpigeridingdl ehBs israicarhonring @tam); wherein ahk cytlohexyd aakl tiple ring

system can i J e ' :
i%dependent %&Elgg%gécr{ygéa ? r%ﬁ%ﬁ%@%ﬁ c%ﬁ%’@ﬁ' %’8" é@%‘%‘?g@%h‘gﬁgw@ db) .
Cl. 4 al koxy,ongdd twasubsiitentdidependentiyiselecteddramn bt group cbssistintppfendent [y 10
sel ected frqmthe consi stin f  hydrogen d Cl4 al k d). hal ogen
and de). hy#&x@‘.“ Wﬁ?r@'@?@@l‘?{q’s t%‘d't SQP%‘R%’{?Q@W&‘E‘%@T}H e%oenzeneg
ring otn_mdj a:%r@m con:s%ihgrogm@mymaawa"r%llftpﬁndrﬂtdlny! a&gt@gt)@lgerﬁﬁmd Ilise) g][ ;)up
consi sting of ca). ydrogen, .ch). .4 a , .cd). enyl, cf).
hal ogen and a&]')‘f”?‘?fﬁﬂw?ﬁﬂdr)' %ﬂtﬁ“gﬁgti‘ﬁ?t,a’ﬁfh‘éﬁﬂxﬁgnpﬁéé‘f%rbﬁ%orm at | east one
ring fused tsabstit@emeird optordllyp ubstitited sith dietsitWo Babstitwantsi pl e ring system
wherein the ltiple ring s%étemis nat[%ht,hal ene; and, wherein the multiple

ring systemiRdgpesgentysal¢cediomdhe giq isting Af Grealky. Louplkenst it uent s
i ndependent Igy(cs ¢laGhEmido, ﬁmb?ge KYdRoKY affd (RAIBRIES | Nalk@f da). Cl4 alkyl, db).

Cl4 al koxy, dc). amno (substituted with two substituents independently
sel ectedSrom the group consi sting of hydrogen and Cl14 alkyl), dd). hal ogen

ﬁgﬁ g%ét .htyﬂ[ ggy Mggpﬁﬁaefﬁaﬁlgﬁéﬁg Sblectteiromithé Blotip doRbisfiig bEsm) S a
adamant-1-ylm£thyl, ab). cyélopentyl, ab). c‘yclohexyl, ac). cyclohexenyl, ad).
pyrrolidinyl and ad). piperidinyl (wherein the point of attachment for pyrrolidinyl
and piperidinyl at Rg is a carbon ring atom); wherein ab). cyclohexyl, ac).

20 cyclohexenyl, ad). pyrrolidinyl and ad). piperidinyl are optionally substituted with
one to two substituents independently selected from the group consisting of
ba). methyl, ba). t-butyl, bc). methylcarbonyl, bc). i-propylcarbonyl, bc).
phenylcarbonyl, bc). naphthalenylcarbonyl, bc). phenethylcarbonyl, bc).
phenethenylcarbonyl and bd). phenyl; and, wherein the bd). phenyl substituent

25 and the phenyl and naphthalenyl portions of the bc). substituent are optionally
substituted with one to two substituents independently selected from the group
consisting of methyl, methoxy, N,N-dimethylamino, fluorine, bromine, hydroxy

and trifluoromethyl.

30 Embodiments of the present invention include those compounds wherein
Rz and R; are attached to the benzene ring (shown in Formula 1) on adjacent
carbon atoms. Preferred embodiments of the present invention include those
compounds wherein Rz and R; are independently selected from the group
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Enbodi nents of the present invention include those conpounds wherein R4 is
sel ected fromthe group consisting of aryl and heteroaryl optional3$ ®pril 2006
substituted with one to two substituents independently selected fromthe
group 30 consisting of Cl4 alkyl, amno (substituted with two substituents
i ndependenMO03/03%fect ed from t he group consisting of hydPEHER2IP6CLA

al kyl), cyano, hal ogen, hydroxy and (halo)l.3(Cl.8)alkyl. 22 13 April 2006
WO 03/ 035654cda@&|h@62éa”>’)aa@@roeemfobo atbhyalkszlcd).scseblmyedd)‘ Qamalkemygr oup

t het e all
cubst | 1 ut ed S8 HHBRIoTRs et wgh e sEROTVENT nsEpEntanY s SrEEBURe 1 m ¢ ne
group consi sgroog c@iﬁs;ﬁhgélof&iylmsdgen and O\ a(llsylb&t)l haubg@h amd bg ! mrswast i tuents

i ndependent|y sel ected fromt roup consi sting gen and Cl.4
al kyl ), cyarRPtioRaifgzand ﬁymwrg at 'ﬁaftda"f mgdysaq I&QWI e}‘ engfiag;
pref erablgy, tRére'b§ &Juﬁ%ﬁ %%Llh ?‘rin@ e?rPRvH‘e?é‘iﬁ'tﬁé hﬁh&n Qﬂfnrliq| ém is

napht hal enyl and enzot I enyl i n benzot hienyl Is I'onal Iy
subst it ut ed selected fromdhe q@nmshahggéhawﬁb@en@ ae@aewracwgt ansh.ef erably, R4

is selected
benzot hi enyI"L'E rtggrqg{)ﬁﬂg g ﬁgzétg %Jt'toﬁglw]% ?/U%SS@R%G ?«ﬁ@%ﬁgk ?c?ﬂ a chloro
substit gent )subSﬁtuEnlsoddemmlenw setler?tetpfresﬁhe gronpecarnsisting o€ Ha)d €14 Iaﬂwed |
conpounds 5.0 S, sel ect . t ro n rogen an
Ca al Ryt (SBDr Grispke. Bb e o iR vl M absteRBls ek Y, o
substit uﬂht seteoted &dnfthe@mdpecongrsm:@otwmbgéﬁ and Gf4 akyiadd)shdtsgert ut ed with
two substi tue endently 20 selected fromthe group consisting of

g P

hydr ogen and® (halo)1.3 and hydroxy). Preferably, R5 is selected
fromthe group COI’ISI sting of hydrogen and Cl.4 alkyl. 25 Mre preferably, RS

s sel oot ed 11 omy e oo S e e SNl R oe TR S
carbon atoms and independently selected from the group consisting of ca).

15 hydrogen, cb). Cy4 alkyl, cd). C24 alkenyl, 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
naphthalene; and, wherein the multiple ring system can optionally be
substituted with one to four substituents independently selected from the group

20 consisting of da). C44 alkyl, db). C14 alkoxy, dc). amino (substituted with two
substituents independently selected from the group consisting of hydrogen and
C14 alkyl), dd). halogen and de). hydroxy.

Most preferably, the multiple ring system is a non-substituted
25 naphthalene.

Embodiments 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
30 consisting of Cy4 alkyl, amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C,.4 alkyl), cyano, halogen,
hydroxy and (halo),.3(Ci.g)alky!.

22



30 Preferred enbodi nents of the present invention include those conpounds
wherein R6 is selected fromthe group consisting of Cl.4 alkyl, 13 April 2006
aryl (Cl.4)al kyl, Cl.4 al koxy, aryl (Cl4)al koxy, C24 al kenyl, C24 al kenyl oxy,
23 13 April 2006 WD 03/ 0356. 54 PCT/ US02/ 33206 aryl (C2-4)al ken

aryl (C24) aMORPI%6XYy, aryl, aryloxy and hydroxy. Mre pre?@?’%&?”"% is

sel ected fromthe group consisting of nethyl, nethoxy, phenyl oxy and
hydroxy. 5 Mbst PprefeeabhyhiRy,is Met&démmmeegfoﬁp oconsistinggpf@ny andnsi sti ng of

thyl and hyd Pr ef d di . ; tion includ
T S B el e Ral e Bt PRI e Lo ! e
attac het(:lcbgl s:m?stlﬂoelinb%dvpﬂgdﬁﬂg@élaﬂed fromthégrcgrpcnqu SSOE? oSnglkwt :) S, t
i m no a I’ m NnQ . ro LM Nno. . re era S Nno resen
and X i 5 Connul &htstiurad it e, Supagipents iseeRndBry SoRetel e PR ¢ ne
group comsi afohengtuﬁg‘oﬂaydlr@gemcam J"éﬂﬂ{l)l?’Wbﬁb ﬂ%log\ﬁhshyd}bﬁf gh@bly, Y is not

re

present and Is O attached by a doubl e- bond erred enbodi nents of the
present |nvéh@9bﬂ«%ﬂﬁﬂbﬂb t hose 20 conmpounds wherein Z is selected fromthe
group consisting of hydrogen and Cl1.4 alkyl. Mre preferably, Zis
hydrogen. 25 Enbodi nents of the present invention include those conpounds of
Formul a (1a) shoiMere prefetably, Rq ispselecied\from the @os1p/eorsiitiog ©6aemET/ US02/ 33206

Table | R7 n'aphﬁ%lewyl and benzothienyl (wherein benzothienyl is optionally substituted
10  with one to two halogen substituents). -

Most preferably, R4 is selected from the group consisting of phenyl,
naphthalenyl and benzothienyl (wherein benzothienyl is optionally substituted
with a chloro substituent).

15 .

Embodiments of the present invention include those compounds wherein
Rs is selected from the group consisting of Hydrogen and C14 alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents independently

20 selected from the group consisting of hydrogen and C14 alkyl), (halo)y.3 and
hydroxy).

Preferably, Rs is selected from the group consisting of hydrogen and C44

alkyl.
25
More preferably, Rs is selected from the group consisting of hydrogen
and methyl.
Most preferably, Rs is hydrogen.
30

Preferred embodiments of the present invention include those
compounds wherein Rg is selected from the group consisting of Cy4 alkyl,
aryl(Cy4)alkyl, Cy.4 alkoxy, aryl(C44)alkoxy, Co4 alkenyl, C24 alkenyloxy,
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O Formula (la) wherein R5. R7 and Re are dependently selected fromthe
group consisting of: CpdR7Re | CH34-phenyl cycl ohexyl 13 April 2006
2CH31- ( 2- napht hal enyl car bonyl ) - 4- pi peri di nyl

3CH31- [ ( 6- met hoxy- 2- napht hal enyl ) car bonyl ] - 3- pyrrol i di nyl '

4CH31- [ ( 6- BiOs3sesanapht hal enyl ) car bonyl ] - 4- pi peri di nyl  PCT/US02/33206

5CH31-[ 3- (4-fl uorophenyl)-1-oxo-2-propenyl]-3-pyrrolidinyl

6CH31-[ 1-
SCraL |1 oo S0ETakdndoR 381 ) and oy

10CH31-[ 1- oxo-3-[4-(trifluoromethyl)phenyl]-2-propenyl]-4- piperi di nyl
13CH31-[3-[4-(di di nyl 15CH31
[3-[4-( ' | nﬁéf%%g}?xﬁ tlafi%% the§rBas B¥hdisttig dtinmsthyidi Ny

- benzoyl - 4- pi peri

18CH31-[ 1- ometBO{(ﬂ-P@Bnylbkyjenth‘EdrbyY) phenyl ] propyl ] - 4- pi peri di nyl
20CH31- (2= met hyl -1 - oxopr opyl ) - 4-pi peridi nyl 21CH3Cycl opentyl
22CH34- (T, 1- di net hyI et hyl ) cycl ohexyl

24CH31- [(6 hydronMmbMR@W$éleawmm thegroupesnsistinglof methyl and

26CH31- acet yl - 4- pi peri di nyl 27CH34- net hyl cycl ohexyl 28CH3adamant- |-yl net hyl
290434-phen§1 ?"gyclohexen 1 -yl And,

30H1- ( 2- napht hal enyl car bonyl ) - 4- pi peri di nyl and racemates, enantioners,

di ast er eoners ang salt thereof. 5 25 13 April 2006 WO 031035634
PCT/ US02/ 33206 referre embodiments of the present invention include those

10 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, (Cy4)alkylimino
and hydroxyimino.

More preferably, Y is not present and X is one substituent attached by a
15 double-bond selected from the group consisting of O, imino and hydroxyimino.

Most preferably, Y is not present and X is O attached by a double-bond.
Preferred embodiments of the present invention include those
20 compounds wherein Z is selected from the group consisting of hydrogen and
C14 alkyl.

More preferably, Z is hydrogen.

25 Embodiments of the present invention include those compounds of

Formula (Ia) shown in Table 1.
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Enbodi nents of the present invention include those conpounds of Fornula
(Ib) shown in Table 2. Table 2 Fornula (lb) wherein 5 R is sel er3ggtif00m
the group consisting of. Cpd R, T- 7 4-phenyl-1-piperidinyl 8

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

4- (4- met hoxQp¥esaesh ) - 1- pi peri di nyl 14 4-(3- nmet hoxypheny|BCTIUS9R/p®06 di nyl 16
4- (2-benzot hi azol yl)-1-piperidinyl 19 3-phenyl-1-pyrrolidinyl and, 25
3-(2-phenyl ethyl)-1-pyrrolidinyl andyapgefates, enantioners, diastereoners
and salts thereof. Enbodi nents of the present invention include those
conpounds of Formula (Ic) shown in TRple 3. 26 13 April 2006 WD 03/035654
PCTI US02/ 33206 Table 3 O-1\ i RS R§ FbLana (lc) wherein R2, R3, R4, R5 and
R6 are dependently selected fromiXe-Nroup consisting of: CadR2 R3R4RSRS
11t aken together to form phenyl HOH/phenygy 23 8N together to forml

- napht hal enyl CH3OH

o=p
| SoH
OH

Formula (1a)
wherein

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

Cpd Ry Re

1 CH; 4-phenylcyclohexyl

2 CH; 1-(2-naphthalenylcarbonyl)-4-piperidinyl

3 CH3 1-[(6-methoxy-2-naphthalenyl)carbonyl]-3-pyrrolidinyl

4 CHs; 1-[(6-bromo-2-naphthaienyl)carbonyl]-4-piperidinyl

5 CHj 1-[3-(4-fluorophenyl)-1-oxo-2-propenyl]-3-pyrrolidinyl

6 CH3 1-[1-ox0-3-phenyl-2-propenyl]-4-piperidinyl

9 CH; 1-[3-(4-methylphenyl)-1-oxo-2-propenyl}-4-piperidinyl

10 CHj; 1-[1-ox0-3-[4~(trifluoromethyl)phenyl]-2-propenyi]-4-
piperidinyt

13 CHj; 1-[3-[4-(dimethylamino)phenyl}- 1-oxo-2-propenyl]-4-
piperidinyl

15 CHs, 1-benzoyl-4-piperidiny!
17 CHj Cyclohexyl
18 CH, 1-[1-ox0-3-[4-(trifluoromethyl)phenyl)propyl]-4-piperidinyl
20 CH3; 1-(2-methyl-1-oxopropyl)4-piperidinyl ‘
21 CH; Cyclopentyl
22 CHj; 4-(1,1-dimethylethyl)cyclohexyl
24 CH, 1-[(6-hydroxy-2-naphthalenyl)carbonyl]-4-piperidinyl
26 CHa, 1-acetyl-4-piperidinyl
27 CH3; 4-methylcyclohexyl
28 CHj adamant-1-yimethyl
29 CH3 4-phenyl-3-cyclohexen-1-yl
And,
30 H 1-(2-naphthalenylcarbonyl)-4-piperidinyl
and racemates, enantiomers, diastereomers and salts thereof.

25



phenyl 31H Hl- napht hal enyl HOH 32 taken together to form 1-naphthal enyl HCH3
and, phenyl 33taken together to form 5-chloro-benzo[ b]thien-3-yl HOii3 paamdos
and racemates, enantioners, diastereoners and salts thereof. 5 The conpounds
of the present invention nay al so be present in the form of '

phar maceut MO S6&ccept abl e salts. For use in nedicine, PREUSE/IZ060f the
conpounds of this invention refer to non-toxic "pharmaceutically acceptable
salts.” FDA appr @&mobdinentsaf the preaentyineantieptirdivde thaké composndsRef . 10

| nt ernation J. P 198 3, 201-217; J. Pharm Sci., 1977, Jan, 66(1),
pl) incl ud?%ﬂ‘é’l“ﬁ&g&ﬂqvﬂhp%b}c%ept abl e aci di ¢/ ani oni ¢ or basic/cationic
salts. Pharmaceutically acceptabl e acrghje/zani onic salts include, and are not
limted to acetate, benzenesul fonate, benzoate, bicarbonate, bitartrate, 15
brom de, cal cium edetate, cansyl aty rbonate, chloride, citrate, 27 13
April 2006 WO 03/035654 PCT/ US02/ 332 i chhori de, edetate, edisylate,
estol ate, esylate, fumarate, glycep e, glutamate, -

gl ycol l yl arsani | ate, hexyl resorci ; e, hydrobroni de,

hydr ochl ori de, hydroxynapht hoat g li i Sg pnat e, | actate,

| act obi onate, mal ate, nual eate, el at e,/ megyl are, nethyl bromde, 5
nmethylnitrate, nethylsulfate, gt egwl ate; nitrate, panpat.e,

pant ot henat e, phosphat e/ di phospate, polyjgat@gturonate, salicylate, stearate,
subacet ate, succinate, sulfate, tannate,QOWartrate, teoclate, tosylate and
triethiodide. Organic or inorganic acid o include, and are not limted
to, hydriodic, perchloric, sulfuri ?’"ﬂ-ﬁ%ﬂﬁiori c, propionic, glycolic,

met hanesul f omhereinl0 hydr oxyet hanesul foni c, oxalic, 2-naphthal enesul fonic,

p-t ol uen%sUfﬁ,qgisglede%yﬁérﬂﬂ?é(&ﬂﬁﬁ%f\ﬁ%ﬁb Of.sacchari nic or trifluoroacetic

aci d.
Cpd Ry
7 4-phenyl-1-piperidinyl 1
8 4-oxo-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-piperidinyi
19 3-phenyl-1-pyrrolidiny!
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.
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Pharmaceutical |y acceptabl e basic/cationic salts include, and are not
limted to al um num 2-am no-2-hydroxynet hyl - propal e-1,3-diol (al spAkAmO6aS
15 tris(hydroxynet hyl)am nonet hane, tronethane or' TRIS"), anmoni a,

benzat hi ne, t-butylam ne, cal cium calcium gluconate, cal cium hydroxi de,

chl or opr oc)é(pr?é/,oi‘Sé?ﬁol i ne, choline bicarbonate, choline chPGFI#R/33206

cycl ohexyl am ne, diethanol am ne, ethyl enediamne, lithium LiOwe, L-lysine,
magnesi um  megl um ne, . NH3, NHACH, N-Taiilél - D- gl ucam ne, pi peri dine,
potassium 20 pot assi umt but oxi de, pot assi um hydroxi de (aqueous), procaine,
qui ni ne, SEH, sodium sodium car mat e, _sodi @n 2- et hyl hexanoate, sodi um
hydr oxi de, triethanol am ne (TEA) or nc. pounds of the present

i nvention may be contacted vdfh har tically acceptable cation
selected fromthe group consi |ng 98 mnu
2- am no- 2- hydr oxymnet hyl - pr opane- 1, 3 di ol (also

tri s(hydroxynethyl)am nomet [ Qnet hane or "“FRIMQ anmmoni a,

benzat hi ne, t-butyl am ne, iRymM gl uconat e,;” cal ci um hydr oxi de,

chl or opr ocai ne, choli nechh e bi cgrbonate, choline chloride,

cycl ohexyl am ne, 30 di gt hanol/ami r&==%1'\Mmgdl amne, |lithium LiQOwe,

L-1ysi ne, magnesium negl urﬁ:ne N- net hyl - D- gl ucam ne,

pi peri dine, potassium potassiumt-gutoxide, potassium hydroxide (aqueous),
procai ne, quinine, SEH  sodium sodium carbonate, sodi um 2-ethyl hexanoate,
sodi um hydroxide, 28 13 April 2006 Fy¥wIsB(Iep5654 PCT/ US02/ 33206

triethanol agj, ﬁEAh d f ons for use
with the inst an? 2' undg’g?lg I:Esse ré?%ggﬁq%%%e%ege&gﬁﬁg%c@%h sting of

benzat hi ne, qonbiatlr;gefm ne, calcium gluconate, calcium 5 hydroxide, choline
bi car bonat e, cl ohexyl am ne, di et hanol am' e,
et hyl enedi : ' }

pi peridi ne, ptk assﬂaheﬂu tdwtfmm@i&mmot azhenmlm hydrOX| de (aquébus) Ol-brocal ne,
qui ni ne, sodi um car bonat phemybdi um 2- et hyl hexanoat e, sodi um hydr oxi de,

triethanol amzge andakémttjehtito fobmh Morengptehgempl y, cationgH;or o#e Wi th the
i nstant conpounds are seppgpyd fromthe group conS| sting of t but yl am ne,

NHACH and trogethane. H 1-naphthalenyl H OH
32 taken together to form 1-naphthalenyl H CH;
phenyl
and,
33 taken together to form 5-chloro-benzo[b]thien-3-yl H OH
phenyl

and racemates, enantiomers, diastereomers and salts thereof.

The compounds of the present invention may aiso 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.

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

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

Pharmaceutically acceptable acidic/anionic salts include, and are not
limited to acetate, benzenesulfonate, benzoate, bicarbonate, bitartrate,

15 bromide, calcium edetate, camsylate, carbonate, chioride, citrate,
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Most preferably, the cation for use with the instant conpounds is 15
tromet hane. The present invention includes within its scope prodrygap ﬂ[fzdobe
conmpounds of this invention. In general, such prodrugs wll be functlonal
derivatives of the compounds, which are readily convertible in vivo into an
20 active MM Thus, in the nmethods of treatnent of PCRESEyEHent

I nvention, the term"adm nistering"” shall enconpass the treatnent of the

varidous di sodldyaddrecl\wltgm%;}rehb&ldeV&disfyldtéeegt@f@oaﬁw?t%p&xaﬁérhmablyyeﬁhmI osed ?r ﬁ
prodrug conpoun ich wou i ncl ude t he scope of the
vent Son al SHOTAHS. SHASiR ahop D4R (RS MesuRparERiaa AT bR enor | m ted ¢ o
di phenyl phospiestrbmidy, h?éro@hlaheemyamﬁapm%@tee@uﬂfes isethirets, aacﬂa@f the

i nstant conpounds. Conventional  procédures for the sel ectjon and

prepar at i on BF‘OQ\S’F‘@%F@lﬁiﬁd@?@ét‘iﬂ@i‘a@ﬁa‘%éﬁe%ﬁ%e metyloremmide. f or exanple, in:
"Design of d [ ePhosphoni c acid
prodrugs (as gﬂi@crl Jﬁgthygglf%ﬁh@ggét% réadzéyﬁ?é/ r]%atﬁb éeptldl c Inhibitors of
Neut r al Endolpmmthdaaie. mtbsplhateﬁbpmcgmatmdowgadammﬂalgysaﬁﬁylaﬂe steafats, Active
Phosphonate P ugs, . Bi.ogr ga n a Ll ters, 1995,
5(2), 151- 15 gt&%’ﬁgcﬂﬁ a%"lﬂ a?%qagnél}/bg%ﬁraﬂ?_ 4%50%8}%& %l%t Di peptldes and

Thei r Phosphmaaﬁcmud%r odrgamic ordndvganiCaiisatiso indubieudndare riot mjtegta, dase ( NEP,
37, .,49 2006 WO

EC 3.424.11) hibitors, .J. d. em,. 1994 3 Ap il

031035654 PLSHS) BsBlerid sttt raRie: Rroblonis. @spli mrBanglionieended o
be incl uged Wdrcbuyétﬂdh@sﬁlfd?ﬁkﬁ oxalic, Qh%pptm@mbuwm@rwtoMbneihmrﬁwnpounds
according to t I nve have at_|east one .chiral 5 center and thus

may exist asC¥ ﬁf‘?’lﬁﬁé‘ gm|q ﬁa fipicas Influgeracstindtiflds of the present
i nvention may al so possess two or nore chiral centers and thus may al so

exi st as diastereoners. Were the processes for the preparatlon of the
present conpoundPhirpaceytically acceptabla basic/eationicsalisiincves, anderrset i soner s- my

be separat edhrﬁiiédctgrb‘ﬁﬁﬁuhhﬁf‘Qlarﬁnﬁéjﬁohﬂ‘r'&@n%ﬂﬁﬁ-p?épé?feep 811 (IS0 kRGWAEE 0gr aphy .
10 Accordingly, the conmpounds nma prepared as racem c mxture or, by

ei t her e%nttrlé@psémxvmétrwamﬂmﬁxme ﬁfémﬂthﬁf\edﬁ "TB!S ) rRMWPBigal “enant i omers.
thei 1 conpogretie: tBLRIATE, Gloibl, Eab R A A R E ™, et on of
chloroprocaine, choline, choline bicarbonate, choline chloride, cyclohexylamine,
diethanolamine, ethylenediamine, lithium, LiOMe, L-lysine, magnesium,
meglumine, NH3;, NH,OH, N-methyl-D-glucamine, piperidine, potassium,
20 potassium-t-butoxide, potassium hydroxide (aqueous), procaine, quinine, SEH,
sodium, sodium carbonate, sodium-2-ethylhexanoate, sodium hydroxide,

triethanolamine (TEA) or zinc.

Compounds of the present invention may be contacted with a

25 pharmaceutically acceptable cation selected from the group consisting of
aluminum, 2-amino-2-hydroxymethyl-propane-1,3-diol (also known as
tris(hydroxymethyl)aminomethane, tromethane or “TRIS"), ammonia,
benzathine, t-butylamine, calcium, calcium gluconate, calcium hydroxide,
chloroprocaine, choline, choline bicarbonate, choline chloride, cyclohexylamine,

30 diethanolamine, ethylenediamine, lithium, LiOMe, L-lysine, magnesium,
meglumine, NH;, NH,OH, N-methyl-D-glucamine, piperidine, potassium,
potassium-f-butoxide, potassium hydroxide (aqueous), procaine, quinine, SEH,
sodium, sodium carbonate, sodium-2-ethylhexanoate, sodium hydroxide,
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di astereoneric pairs by salt formation with an optically active base,

fol lowed by 15 fractional crystallization and regeneration of the1zApR2e0dSs
of this invention. The racemic m xture nmay al so be resol ved by fornation of
di astereoneric esters or am des, followed by chromatographi c separation and
renoval of WO&03%Hi ral auxiliary. Alternatively, the conBeUH#S/33¥¢ be
resolved using a chiral HPLC colum. It is to be understood that all -such

i somers and triethianolamineh@itd)fandGirer to femscargalissed within the scope of the
present invention. The conpounds according to this invention wherein Z forns
a double bond with the carbon of attachnment for X, Y is not present and X

is hydroxy may Wragferrad chtiewss fopUse kith eheimetant e&rhpﬂﬁfdscaré@elécﬁéﬂrér’ﬂus ey
exist in 25 equilibirumas geonetric isoners Is to be understood that

al | such i soREGLOUPLAPSISING @ %%“@%P%dfb“éw@“@ﬁc%ﬂﬁ'&%@chqtﬁl‘"ﬁ"{"l'f@ scope of

the present hyd%@d"é 'cﬁé‘hnetbléérBGné’t@Ycﬁghnb'&ﬁloﬂﬂ@cﬁy’éﬁiﬁéxg‘;@hlr@ eparation of the
compounds of the 30 present Invention, It be necessag and/ or desirable

to protect sdelbpnroigming; eﬂb’lﬁf‘ﬁﬂ\ﬂé’“@?d&!@y'eoh Mﬁr‘f},ﬁ OtHz MElaRbl, dbmethyl-Boncer ned.

Th b eh

T2 e e g Al OO i S
MO e, Pl emrmﬁnem;nndsg%ﬁdluandalﬁona@ gqrfiurn Mﬂhmlﬁ&t@.%ﬁm PCT/ USOZ/ 33206

T.W G eene t oups in Organi ¢ Synthesis, John
Wley & Sons%di%@fw’ﬁx%érbq]%'ﬁggta%ﬁi tlro'ﬁ%tﬁ% ‘'may be renpved at a conveni ent
subsequetd stage using nethods known in the art. 5 Furthernore, sorre of the
crystalline for for oun ol ynor phs and such are
I ended to be. | M8 BERIora RRTGIRC BT with s Bt SPaias e 300 of 't ne
conpounds Nefyorh e yrd0p Cohsisting dfit-bunfigmine( NHEOH dmddrarhéthan@r common or gani ¢
sol vents, and such solvates are also intended to be enconpassed W|th| n the
scope of this invention. 10 As used herein, unless otherw se noted, "alkyl"

whet her used al offbsppredsrablyathie dﬁloﬁf&&%tmtfuﬁéﬁnﬁrﬂld@nfdbﬁﬂﬂ@st0 straight and
br anched car bon cha| ns having 1 to 8 carbon atons or any nunber within this

range. Tie tlEQmethangoxy” refers to an -Oal kyl substituent group, wherein
al kyl is as defined supra.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds, which are readily convertible in vivo into an

20 active compound. Thus, in the methods of treatment of the present invention,
the term “administering” shall encompass the treatment of the various disorders
described with the compound specifically disclosed or a prodrug compound
which would be obviously included within the scope of the invention although
not specifically disclosed including, but not limited to diphenylphosphonate or

25 diphenylphosphinate esters of certain of the instant compounds. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier,
1985. Phosphonic acid prodrugs (as described in De Lombaert S., et al, Non-
Peptidic Inhibitors of Neutral Endopeptidase 24.11; Design and Pharmacology

30 of Orally Active Phosphonate Prodrugs, Bioorganic and Medicinal Chemistry
Letters, 1995, 5(2), 151-154; and, De Lombaert S., et al, N-Phosphonomethyl
Dipeptides and Their Phosphonate Prodrugs, a New Generatrion Neutral
Endopeptidase (NEP, EC 3.424.11) Inhibitors, J. Med. Chem., 1994, 37, 498-
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15 Simlarly, the ternms "al kenyl" and "al kynyl" refer to straight and
branched carbon chains having 2 to 8 carbon atons or any nunber Y‘%IﬁrBhlrtobB' S
range, wherein an al kenyl chain has at |east one double bond in the chain
and an al kynyl chain has at |east one triple bond in the chain. An al kyl
and al koxywo®ehessgssnay be substituted on a term nal carboscgiassos when
acting as a 20 linking group vm'thin the carbon chain. The term

of ' Trom 3 1 &3R4 PheTbrif AP &F 83 Bleshafl BB nkiNde i b 8588 1°0 Ly °

menbers) . watr’reepsresentciry\iérmahkyl r| ng nay optlonal |y be fused to one 25 or
nore cycl oal kyl rings. Exanples of such rings include, and are not limted
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or

adamantyl. The ttfhgboﬁm@hﬂ@d mmmg tcemrmém.onaﬁéy ﬁé\re/atUBéﬂbhéf&lﬁdt
nonaromati c noncyclic or t3/0 ycl 1 ¢ hydrocarbon rings of to 20 carbon

at om menfSer §eB'GfPB¢ dhus may 9X'ﬁ nantigmess. cﬁ‘r%ﬁ'%‘tmwg? of tNapr cally, a
3to5 nenbeprregénmveﬁm ﬁ.bg QQéébt% Hnétehfha ?rre@\térg and TR fay " | N9

contains mul'tiple dou Further a cycl oal kenyl ring rray optionally
be fused t o ataeeexist am@tere;mecmlWBrermngasozﬁssegltqrdla& pmratlpn@gﬂwe Exanpl es of

pcTI S0z 332t R BA G e i el drsidpioEls ittaetsindy, |

cycl ohexenylbe aeparatgcd:byoberpteatrgmal tddhmiquesrsutihas erena]ativpldhrmmébgsaphy a

nonar o I C clic.r 5tp 8.5 nber s nbers are
nitroge to %8%%&%‘?%’“&%@6"?’{ Rggr%paéed ?%aéa?ﬁiﬁﬁgr'étur%o'ﬁ?’ch zero, one
or two nenb@ltaereérmnﬁbéﬁewersyaﬂﬁsisrw resoiition, as mdﬁm(ylMEnamtrmndréurrheV\herer n,
optionally, the ri n% conft ai ns ﬁ’& 8 unsat ur.at ed ﬁnds.

Al ternativelcﬁmpPH%d Ee¥r 'BEGXATP rP‘?‘uEFs ¢ 6’(?"? @ Lacpmig mixtupsipta.their, | ng (benzo
fused het er eeipbiént raderhates b§st§ﬂd&ﬁi fédhhrqb@s! @ath as Itheﬂ@rriq@trdrﬁ@fnt ai ning one of

0, Sor Nand, optionally itional nitr qua) nenber ed
cycl oal kyl G’FaSWE‘P’(‘S‘ﬁl"RBﬂ'{H bY F‘i‘ibfo"'&a%o"t‘ﬁ'“’iaﬂé% W cﬂ\éﬁ @?%W'Pwedrqyng (of

the Samﬂ5d3ffr‘aeﬂrc5da@Bry%ﬁall%f?dr?aﬁw?eg%hé%bnUf'fhe%frﬁﬁﬁ?m% oﬁttﬁéhh%ﬁl’onf used ring)
or fused wi_th the carbon of attachnment of a cycl oal ky ycl oal kenyl or

het er ocycl y|TheraeRMICnixyremaY SHor ke fesplved bYIfof“qt'ﬁﬁtoéﬁlas #ls of "ithe
| nvent i on,_ LaRroaF Bl TR b BRORRRSFESE B8baraRS AN RrkiiaPEPREC! Y1 11 NG

are fully saturate
chiral auxiliary. Altematively, the compounds may be resolved using a chiral
HPLC column. It is to be understood that all such isomers and mixtures thereof

20 are encompassed within the scope of the present invention.

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

25 equilibirum as geometric isomers. Itis to be understood that all such isomers
and mixtures thereof are encompassed within the scope of the preseht

invention.

During any of the processes for preparation of the compounds of the
30 present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
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compounds of the invention may have a partially saturated heterocyclyl ring.
Additionally, the heterocyclyl can be bridged to formbicyclic ripggpri 2006
Preferred partially saturated heterocyclyl rings may have from one Fo t wo
doubl e bonds. Such conpounds are not considered to be fully aromatic and
are not remareedssso 20 as heteroaryl conpounds. Exanpl espof/uRersewcyclyl
groups include, and are not I|imted to, pyrrolinyl (including 2H pyrrole,

2-pyrrolinyl Tw éreahémb@boi )Nuwwsrbféchdé Gvbugs |30[§§ﬁﬁa§1h H@elsg John

i m dazolidin yrazolin ¥r azol 1 | peri rphol i nyl,

t hi onor phol i PY §r§°ﬂ§r ﬂ)%?bzﬁﬁlpfo gqting IQéOLfﬂse@éY\ el"?f\*/‘@Yﬁq %tna CQW&’?'QQt i s

sel ected fr&fﬂs&ﬁﬁ&’ft%ﬁ@?d@m ﬁ,gﬁ,&grkmwh%g{e%ycl yl" refers to a nonaromatic
merﬁ)ers In

cyclic ring of 5'to Ich 1 to 4 nenbers are nitrogen;
wherein, the point of attachment for the heterocyclyl ring at R is a

nitrogen ging ne r one
(for 5 angd 6 rrenbrpé’?{hﬂrﬁg'%) %\?SP?{%($@§E%RQ$$§AQP@e g%’ r?idgang)se)é%saturat ed
bonds. 30 Thas pcﬂymni’pmlswnd asesueh aré ntendedrts delincloded m&h@mésneot m)nocycl ic ring
of 6 car bon rre i‘B o an unsf%urat ed (?romahﬁ %/% r| ng of from
10 to 20 '°He éF‘%’ o jomeet the fompgiings may 91%08\5 BRAMP WA fused to
one or more .belh @rra@esgbn@émﬁmragariuus@ldemsyéad sw\t:édwﬁtwbreralms (e.g. benzo
fused cycl oa kyI? or 32 13 % 06. WO 0310&5654 PCT/ US02/ 33206

cycl oal keny! nfgndgd iq ke gncom ef’d‘é theScere REMNS Nveli®nei n, for the purpose
of thesgydefinitions, the cycl oal kyl r| ngs and cycl oal kenyl rings may be

fused to an additional benzene ring (to provide fused multi ?I e ring systens
such as fl uorene)As u@d}%weSurwssS@bﬁwﬁwnotpﬁngﬁwl nhethes usgd @laneconas | nit ed

to, phenyl, ?ﬁ&?ulf‘éﬁident @ub'rH@F@f&Vétnaldr?%ﬁﬂﬂrarﬂfheé%%moﬁ%m The term

heteroaryl ers to an I’OITB.tIC rin rein the ring
consi sts of mnmhtmsomoamﬂom&gr any maaber\mmntrwmat dine temsaBalkoxySui t abl e

het or oat ons gl Helgh OLAIRREsuRIHOGHB! WAl iy lid b BendiaPGptg of © member ed

rings, the roaryl contal n rogen, = oxygen or
sul fur ati, Similadygithée teimsrfa&en:yjmm falkypyk’ cefento sichifjht aod dranthedogens. In  the

case of 6 one to three
nitrogen at O#%%rrzgrgé}{\%gfwgég?ﬁg%gtfoﬁaz[t#nsg'r Qﬂﬁﬂ@%b?fﬂ%ﬁhﬁhughﬁ ni trogens,
at nost two wlnéremg&nalaerwrshaneaadﬁ maermﬂe dqmble)bahd in,thé bhaihandramar yl 15 ring
's fused to aalkynypcz:ﬁar}r? hgé gpleg Ohe nple ((aa(rjwdrllr(aa heer l)m aliylsand’ aIEorrenber ed

chain may be substituted on a terminal carbon atom or, when acting as a

20 linking group, within the carbon chain.

The term “cycloalkyl” refers to saturated, moncyclic or polycyclic
hydrocarbon rings of from 3 to 20 carbon atom members (preferably from 3 to 12
carbon atom members). Further, a cycloalkyl ring may optionally be fused to one

25 or more cycloalkyl rings. Examples of such rings include, and are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or adamantyi.

The term “cycloalkenyl” refers to partially unsaturated, nonaromatic
moncyclic or polycyclic hydrocarbon rings of 3 to 20 carbon atom members
30 (preferably from 3 to 12 carbon atom members). Typically, a 3 to 5 member ring
contains one double bond and a 6 to 9 member ring contains multiple double
bonds. Further, a cycloalkenyl ring may optionally be fused to one or more

cycloalkyl rings or cycloalkenyl rings. Examples of such rings include, and are not
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heteroaryl ring (containing one of O, S or N and, optionally, one additional
nitrogen), a 5 to 7 menbered alicyclic ring or a 5 to 7 nmenbered hgagficzaos! 0
ring (as defined supra but absent the option of a further fused ring).
Exanpl es of heteroaryl groups include, and are not limted to, furyl,
thienyl, pWQA®M4 oxazolyl, 20 thiazolyl, imnmidazolyl, pfF&FS§PRAs206

| soxazol yl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyridinyl,
pyri dazi nyl , lippied to) ciclopropenylp gychabiutrlyl, clyclopehtémt esyolahgxenyl,oups i ncl ude

i ndol ylI , isoé ﬂgléghlindolinyl, benzofuryl, benzothienyl, indazolyl,
benzinidazolf& B ﬁiYhiazonI, benzoxazol yl , benzi soxazol yl,
benzot hi adi azol yl, benzotriazolyl, quinolizinyl, quinolinyl, isoquinolinyl

oz ™ o TR B ety el pfomals mric fing 8F Sl oo+ €

"aryl al koxy" meRBbeah MhichM @ & Meihbets S Mitfogen lor bliopdromatie cj8licainglof r oup
(e.g., benzyloxy). 30 As used herein, the term"carboxyl " refers to the

l'i nki ng gr oule 8 mewmpers ip whichgeep, anec we memberyRRR) NiregenANdAMsIPeMbnt - COON;
the term"i m.ng: |t ‘ | 006 WO

b/ 05564 PORERsEr Sl fnkrin, cptciRl. e Thg E?‘k"‘ay\“?e*s?"?ﬁ’ﬁ‘??ﬂ"%r ei ther of

t hei r prefi xunsabirated bpeds. Alteraativelynthedieterocyelybring maytbefesed to aar y| al kyl ,

al kyl am no) | . ' f | ' | m,tations given
Sbove for» ap4rE0e ting MeneBleB Eldito i, 4 BEr B IdbbBaNEIcrsd il 210 9

Cl- C6) stal | (costhiming aneegd € Scort N and coptibeallyuoriseaddiiorabnibrogery), abdémZ i n an al kyl

noi ety or to_the alkyl rtiaon,f.a larger titu | Leh al kyl
appea?/s as i?‘gmg?%eldi(&CIPEIEYI.NI%%%%?QVH? ’acq %ﬁfﬁvqbﬁ?ﬁ%@et%]@%(ﬂneﬁ_( >1/4 benzo
fusled cyclcjtitzblsyh;fa,deﬁﬂ?eﬁfﬁab@rezn?t‘abwdtlw?tbalctﬁaﬁmhfrtﬁﬁ]s@_ﬂ@ﬁorbenzo fused
aryl"; - efers unber of car at o 0 N e nzene rin
(5] and the Hasbult e canohaapiBentong oeaRs brolmueRul b bRErBRET hur does.
not i ncl ude rinoderrb® Bpifs ety Fedr imBlant kEmpeusLNGf the WeitipsBerdationpl e ring
systens. The anmpunt of substi tuent s attacped to a’ noi etly? " ?ﬁt ionally
subst i t ul®d #PFHINgfRempersithat forayheheteratyclyt nngare; iy satrated: (dberanount -of
open val encegoribunBs oAk fivéntidrimag Phde a bariafyStliated hélérocydiyl HRggener al

under standard nonencl ature rul es used throughout this disclosure, the

Lorm nal  porAddiionaty. fhehelescysivlican beibagoehia fam bicygisinose referad

partially saturated heterocyclyl ings may have from one to two double bonds.
Such compounds are not considered to be fully aromatic and are not referred to

20 as heteroaryl compounds. Examples of heterocyclyl groups include, and are not
limited to, pyrrolinyl (including 2H-pyrrole, 2-pyrrolinyl or 3-pyrrolinyl), pyrrolidinyl,
2-imidazolinyl, imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl, piperidinyl, morpholinyl,
thiomorpholinyl and piperazinyl. In the present invention, when R is selected
from heterocyclyl, the term “heterocyclyl” refers to a nonaromatic cyclic ring of 5 to

25 8 members in which 1 to 4 members are nitrogen; wherein, the point of
attachment for the heterocyclyl ring at R is a nitrogen ring member; and, wherein
optionally the ring contains zero, one (for 5 and 6 member rings) or two (for 6, 7
and 8 member rings) unsaturated bonds.

30 The term “aryl” refers to an unsaturated, aromatic monocyclic ring of 6
carbon members or to an unsaturated, aromatic polycyclic ring of from 10 to 20
carbon members. Further, an aryl ring may optionally be fused to one or more

benzene rings (benzo fused aryl), cycloalkyl rings (e.g. benzo fused cycloalkyl) or
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foll omed by the adjacent functionality toward the point of attachment. Thus,
for exanple, a "phenyl d-C6 al kyl am doC, - Céal kyl " substituent reﬁg;z\ﬁr”trg)o@
group of the formula: -~-C -C6 alkyl"N 20 H/C -C6 alkyl It is intended
that the definition of any substituent 'or variable at a %articul ar | ocation
in a nol ecE3HEFhdependent of its definitions el sewher ETHSOH}HAE npl ecul e.
It is understood that substituents and substitution patterns on 25 the
conpounds of cyclviatkenylvings i(ep. benzolfesesiadyeloatkenyl)ywbereir fordhelpurpese eki || in t he

art to provi c st hat hem cal tapl.e and th e readily
synt hesi zed @éset g%%m&&getgeﬂgaﬁkﬁﬁﬁg%%ﬁi?ﬂ%@@@ﬂﬁ sm?%gggjgﬁé?ﬁgas set

f or L h herei mditfﬂilhal benzehe a‘h% Vl(:te p@évidd.ﬂfesdachIriﬁ(ljnltlplejrli‘ng;c sls;?mmsjstﬂhomém)rrp.r ibs 11 ng
a pharnmaceutjca cceptable carrier and an t he_ compounds, descri be
Sbbve. A o Eias of bt ngs Tsluls 1T S5seN Yteskloo Bauh BAEEnY; 33206  t he
i nventi ongi sfigrérfATRSfdnyl Hantd€edyy, M xing any of the conpounds descri bed
above and a pharnmaceutically acceptable carrier. A further illustration of

the invention is a process for naking a conposition conprising mXxing any

of the conpoundsriagmh i"?g@mﬁfﬁg%%%m{\mw bCRb! & nRpftips abl e carrier.

The 5 present invention ] es conpositions conprising one or nore
conpounds  owhereinsthi ingreongiatsiof carbon etams and basg at lsasiienerheteroatooal | y

acceptable c el . ol . LoV ' I ul serine
prot ease | nﬁ:ég{lb? E)rga-'%leb rllgggifgﬁgg%ﬁgr ,c“%&r%ﬁlngw%?s%&%#é‘hc%é@gi I?l' t@a g?lg chynmase)
useful fo0 tofdamiemipeddd rimgs), theneateropndndg senfaivs qgreomember ofodragery di sor ders.

Sone of these disorders i,nclu infla tory,apnd ser.ine ot ease, nedi at ed
o eer der et nEnvann O S ang P AsRian, May SOFRNP i 16 Bn. SR RlrBaSEs oin

conﬂi tions, bmbroaﬁ{e of 6 smbered vigagauhierlhemc_yaryldih@a_aay:eontam_tfm?onﬁ!ub nonary
enpnysensa, ronc t1s SOoriasl s all ergl c ILhitis, .vira rninitis,
schen a. ar 8 Rirager, AGRE: 105 1as e WRstelbe SPIBRL iG AR ATSR, 15 f or mati on
and reper f usnipogény, at mostiivesttreguroatomed areadjadete Optierially, the heteesdriing di sease .

Pyper car I a ReDS AaAP otz tnsHbonst e BepERBl) € S creperpeethd
non- di abet i Cheteroaryl ring (containing one of O, S or N and, optionally, one additional

nitrogen), a § to 7 membered alicyclic ring or a 5 to 7 membered heterocyclo ring

(as defined supra but absent the option of a further fused ring). Examples of

heteroaryl groups include, and are not limited to, furyl, thienyl, pyrrolyl, oxazolyl,

20 thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyt,

thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl or pyrazinyl; fused heteroaryl groups

include indolyl, isoindolyl, indolinyl, benzofuryl, benzothienyl, indazolyl,

benzimidazolyl, benzthiazolyl, benzoxazolyl, benzisoxazolyl, benzothiadiazolyl,

benzotriazolyl, quinolizinyl, quinolinyl, isoquinolinyl or quinazolinyl.

25
The term “arylalkyl” means an alkyl group substituted with an aryl group
(e.g., benzyl, phenethyl). Similarly, the term “arylalkoxy” indicates an alkoxy
group substituted with an aryl group (e.g., benzyloxy).
30 As used herein, the term "carboxyl " refers to the linking group -C(O)O- or

(when used accordingly) to the substituent -COOH; the term “imino” refers to the
substituent HN=.
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reti nopathy, vascular restenosis and the |like. Additionally, these conpounds
can 'be used for immune nodul ation. The utility of the conpounds §§Agﬁl%5620
i nfl ammat ory and serine protease nedi ated di sorders can be determ ne
according to the procedures described herein. ' An enbodi nent of the

invention g ogod¥pdshod for treating inflammatory and serpapufasRase
nmedi ated disorders in a subject in need thereof which 25 conprlses

adm nistering to,the su a, rapeutica mpunt _of any of
t he conpounds or%‘?ﬁ %?ger@ &FP t?é'ﬂ 3'13%&8“%%?'6“%& 2EPPEAT A
i nvention i matﬂ“eeoflm:beftuéntqelyp@mdkﬁf alEylanﬂilHoaut(shéll beintérpretear &par at'i on of a

medi canment for ,re ting an, |nfla Sering ease nedi at ed di sorder
in a subj ectNGlyfingtbgse fipitations g'l"ﬁﬁ °"t"f"@élt?'ﬂ£ ’Esﬁm WMPerEt ers to a

30 met hod f(UTcér'ﬁSBﬁ‘étBrﬁ!Q( G§1ad:choq;han %faf.dué&rfabnmblth@humsemf cdaffidnrammat ory or
serine protease nedi ated disorder in the subject in need thereof. Al such

net hods & atereainamalky moiety peladbe atky! pretiop @fm largen substisient irwhisk alyles ent

Lhe et hods Bpegis Rt prefkibor dREBRIGR e DRI 308 Berab Reeather o 1
conposi t i onsydeslylT, B@dcwwzo fusmd cytloslkeryl aémg-ﬁusneezewseQQMr Sy at

Singl e conbiHer B BRbS orR8roRe e bARUEME Sebt it o e 5
under st ood amnebofatomg irmthie rmgdhsedetgltmbertﬁenelnngj bub deesinotdinciade er nat i ng
term - oull) ccrbod e Bs e Biion pendralion osh PR MO BRIFEFAES o mammal ¢
ml;st pr ef er aimount 6f subsmoenteatadi®y tb aanoibtyeoptiinaly ?lfﬁstlm]!fﬁmmaﬁm to file
observation o e term eraetlca effectl nmount " as
used hereinS ﬁ%ﬁ?@iﬁgﬁmﬁ%%t%‘? %&PF p A @gﬂ@?cal agent

that elici tqortgﬂugsmuﬁarpgl cal or nedicinal response in a tissue system
ani mal or human, that is being sought by 15 a researcher, veterinarian,
medi cal doctor, or other clinician, which includes alleviation of the

synpt onBisof the fif §&ae4, mdeﬁheﬁa%rnohene&tdréaﬂésedsed&ﬁrd@ﬁ&nhﬁee' n, the term

'conposition" is intended to enconpass a product conprising the speC|f|ed

i ngr edi ent s dis¢losuee, fiedemminalpogian aithe d%ﬂﬁ@q siggychain igrdespritegifirst whi ch
results, di rglled bY'thé Q8ja&dHt fnttiofdiif) Towarth8 pbinPBfat2hmBAt. Thus, for

example, a "phenylC;-Cg alkylamidoC4-Cgalkyl” substituent refers to a group of

0
C-Ce alky!
-$~Cy-Cs alkyl)j\ N/ —_©

it is intended that the definition of any substituent or variable at a

the formula:

20

particular location in a molecule be independent of its definitions elsewhere in
that molecule. It is understood that substituents and substitution patterns on
25 the compounds of this invention can be selected by one of ordinary skill in the
art to provide compounds that are chemically stable and that can be readily
synthesized by techniques known in the art as well as those methods set forth

herein.

30 llustrative of the invention is a composition comprising a pharmaceutically

acceptable carrier and any of the compounds described above. Also illustrative of
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specified ingredients in the specified amounts. To prepare the corrpositions
of this invention, one or nore conpounds of Formula (1) or salt éﬁlCHOogs
the active ingredient, is intimately adm xed with 25 a pharnaceutlc

carrier according to conventional pharnmaceutical conmpoundi ng techni ques,

whi ch car rwerosmysst ake a wi de variety of forns dependi ngecRtisdzhg2e or m of
preparation desired for admnistration (e.g. oral or parenteral). Suitable
phar maceut i

Descri pt|on?ﬂékmg@tﬁr@qg%q‘?@og%ﬁgﬁ%c u 'Wga:ng;wcce %PEH%%%CTHEFS 30 may be
found in TheaueaedbdwalphaﬁnﬁwtlcaibmbemwleEmmepl Arﬁnrﬂ]erﬁubﬂratﬂneui they t he

Aneri can Pharnmaceuti cal Associ akl on andqpé?le Ph%ﬁ)rrgceutlcal ﬁbety of Geat
Britain. 36 'T'¢NHRD (53 D668S VER L PUEBOPEYDERRI ADGL BF f or nul at i ng
conposi t i onsconfpRNESEEscHBEE Bbdvetarida phdraiacusticallyaddeptibledceiery heas

Phar rraceutlcal Dosage Forns: Tablets, Second Edjtion, Revised and Expanded

Vol umes 12 3, Presant Enentipn glehRioMgRs EPMAPSItionsLOMRACISIHYIONg OF FRAXE GRMPYRAS:
Parent eral Myghig fivbidh in ¥84deHtSn Witha ﬁ'ﬁn‘rﬁgeutﬁalm’acﬁébt%bl%tcaﬁ'ﬁer and

Phar maceuti cal Dosage Forns: Disperse Systens, Volunes 1-2, edited by
Li eberman et al; published by Marcel Dekker, Inc. In preparing a conposition

of the present 'ﬁ%@%}n%ug@s6f'tﬁ’é‘t>n‘$s9&5i§?\n8%@ usdefll sBfird @rof(?%@éca'

i nhal ati on/i nsuf fation"and parenteral mnistration, the 10 usual
phar maceut i dahibitazs|(im particelat urmltmrasofmwem@me(ﬁrpn@ybﬁnasmusefurfor treatingi d  dosage

form, SPh AkiaBR S Kint brfeaGOhbab ! SOmAR b operalons)  and

solutlons e’carriers an I'ves clude are mted to
phar maceut i datiide, iflarmatodyandsetine grotegsetrsediated disosiend inclutié, crddrat i on

agents, thigc contr. ffers not i,c_agents,

col oring age’H’tlf Emﬁicgtof Q%’PEFY ﬁﬂ@g ﬁ’bﬁ%“"dgﬁgge‘: Vs © sém(Q'f eepu"PBn nt roI
m'hcrobi al grdjsﬂabl es, eisgxrﬂab@nﬁlnmarj emphyi;eméabcdnghlfmpsbﬂasmmh | llerg&ﬂh:;ﬁttst aI:c of

t he conponents, Listed above or,_eac | gul osage orm

[ sol 1 or Ak, efane. aifis.dometfchedhif pSSontateadistn, /oo

calosul est5 cqo&ngét@n ape Ir@wmsnoaumh@ dhdsé a@hmmd]gsmm bméaf@!umaeatm@g: at e

rel ease, ti re|l ease and, sust.a se, for tio sui.t abl e
carriers an lsegaa§'ﬂtq,segaqsﬁ<€p¥|agglg s'&r‘@ HB‘?”Q Py 'loréIH%d tﬂr}l‘gﬁéﬁ?%s,'o'br anul ati ng
agents, | ubriyparthfdia myocardial infarction, arteriosclerosis, diabetic and non-diabetic

retinopathy, vascular restenosis and the like. Additionally, these compounds can

be used for immune modulation. The utility of the compounds to treat
20 inflammatory and serine protease mediated disorders can be determined
according to the procedures described herein. *

An embodiment of the invention is a method for treating inflammatory

and serine protease mediated disorders in a subject in need thereof which

25 comprises administering to the subject a therapeutically effective amount of any
of the compounds or compositions described above. Also included in the
invention is the use of a compound of Formula (I) for the preparation of a
medicament for treating an inflammatory or serine protease mediated disorder
in a subject in need thereof. The term “treating” as used herein refers to a

30 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.
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bi nders, glidants, disintegrating agents and the |ike. Because of their ease
of admnistration, tablets and capsul es represent the nost advantag@earzoos
oral 25 dosage unit form in which case solid pharmaceutical carriers are
obvi ousl y Io ed If desired, tablets may be sugar coated, %1el atin
coated, fi I“fﬁ or enteric coated by standard techanGi!i’é’§°243FQ§f erably

t hese corrp03|t|ons are in unit dosage fornms fromsuch as 30 tablets, pills,
capsul es, powder $n ageadah&swith amemassfmei;ires@anmeomltheMdMidumS or

2t o ) et of CHRATERE ShS samaestans HkecrBr Rl P AR bEmeBy Mol

i ntranasal , s@@k&telpwatﬁererﬁtnmcadrmg,thé EauTsd of thera gnﬁ*dbhb@rrr@it [v ihect al ,
vagi nal , i nkrlﬁll ation or 37 13 ril 2006 WO 03/ 035 PCT/ US02/ 33206

i nsuf f 1 at i orAYidegher S'ﬂg'@eqqﬁ%hma}@wom%emeow@ﬁ fnveRtiondls thrreforetabeed in a
form suig amrﬁjeméowagemséﬁqamgu&m mm#y,mumous%v hRémafing f or exanpl e,

an insoluble salt of the actlve conpound, such as the decanoate salt, may
be adapted trestpeohanttthg taep tadminisienngt isdn bednternietedrasserdingly. njection. 5
For preparing solid conpositions such as tablets, the principal active
ingredient is mxed wth a pharmaceutical carrier, e.g. conventional
tabletting i ngré’dibdm"acb;eht"as used heneirs refersrtd an aininzal igrefevally, adisi nt egr ant s,

e not | m TRTEG g Peaiaby e fuffoh g R e AElgPieglottBalrons’C1 Ui Oh' rmy

be hydr 010 zeshseniation osexpegigteatiul at ed, spray dried or anhydrous), sucrose,
sucr ose-based dil uents (confectioner's sugar; sucrose plus about 7 to 10
wei ght percent invert sugar; sucrose plus about 3 weight percent nodified

dgxtri (r)ns;l SUCB Ogﬂ’haheﬁn ﬂﬁd@béutnc&lwaectlmburﬁ"H@bﬂi@ihd@@hpﬁ@énétﬁ%ﬁrt )sugar,

about 0.1 to O. percen cornstarc ne stegrate

dext r ose, irﬂig?‘{’%m?a‘%'é(ﬁﬁpmpun grR1argpceut 'ﬁ?'agse‘r‘gg'@%‘% ﬁ‘@h‘i’ﬁ"ﬁﬁ@ée (i.

AVI CEL TM i edisihalsbspdrisBen § B5duel sysna vaima1 Bl Rumén, aRatfidbeir@sought by cal CI um

phosphate, calciumsulfate dihydrate, calcium lactate trij Iydr ate and the
u

like. Sulk atP esparshen yetgrinarianh Bedigaldactas qrather glipicianp avhishhinclugas t ed t o
accaci a gumanﬂuaﬁqrggf{h%%{,ﬁgﬁ@ﬁ@mfih&digeaséwa%raeraahettkatedZO gl ucose, starch,

and cellulosics (1 cellul ose, sodium carboxynethycellulose
et hyl cel | ul ose, hydroxypropyl net hyl cel | ul ose,

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
20 as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

To prepare the compositions of this invention, one or more compounds
of Formula (1) or salt thereof as the active ingredient, is intimately admixed with
25 a pharmaceutical carrier according to conventional pharmaceutical
compounding techniques, which carrier may take a wide variety of forms
depending of the form of preparation desired for administration (e.g. oral or
parenteral). Suitable pharmaceutically acceptable carriers are well known in
the art. Descriptions of some of these pharmaceutically acceptable carriers
30 may be found in The Handbook of Pharmaceutical Excipients, published by the

American Pharmaceutical Association and the Pharmaceutical Society of Great

Britain.
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hydroxypropyl cellul ose, and the Iike), water soluble or dispersible binders
(i.e. alginic acid and salts thereof, rragne3| um al um num si |'i cat €3 April 2006
hydr oxyet hyl cel lul ose [i.e. TYLCSE TM avai | abl e from Hoechst Cel anese], 25
pol yet hyl ene gl ycol, pol ysaccharide acids, bentonites, ponV|nyIpyrroI|done,
pol ymet hacWQI0¥PBe54and pregel ati ni zed st arch) and the i KRCT/E928320¢ e

di sintegrants include, but are not limted to, starches (corn, potato,

etc.), sodium swmmusgjfy@rmwettmg copipR@itiont ihale Bders tasarived in mhmmu(snagnesu um
al um num  si | oses (stch as cr ?__ssl | | -_ sodi um, _ .

car boxymet hﬂ"b '8?‘%§'é§‘aﬂ%|

FHot €S,
pregel ati ni ZRYiseHIndBHanted Vdf@rhés steareraned bﬂféb)ermgugsalil . agar, guar,
| ocust bean, Kkar aya, pectl n, and tragacant h gum), cross-1.inked
pol yvi nyl py harmacauticalfdosage Fiarms: Parenteral Medigations aMelvmesd-2.aditeddher ent s
i ncl ude, Led 1.0t ( : }ngl\y 13 April
2006 WO 03/ t&@%@&g&%' l.‘}' **** Y8 Yolies oo

st earowet, Wed.iedited by Llemdnmt:alt pluthtSbed bDLMareeidDeké(er dm bovvax 4000, car bowax
6000, sodium ol eate, sodi um benzoate, sodium acetate, sodium |l auryl

sul fate, magnesium |l auryl sulfate and the Iike. Suitable gildants include,
but are not [im tnepi'eparing abcmpositimbfathemresn'ritlrwen(dn ie.liqaidRiocsage &irm TM si |l i ca
avail abl e from YLOL.D Tm sil.ica avall fromWR G [ Davi son,
and Azros) Laret fobleat JoharRp b et cartl R R 8. afiBe cner o and
fl avorani0s meyallphaptigdesitical médiaabexcipiehtstmdpba@mplayeds Thas, fonfiquide t he

pal at abi | i ty of t%’ﬂf‘oral dosa e form Additionally, colarants .an coati ngs
may be adde§o379¢) F-e?i’cf‘@stsl'f PRRFIONS (165 cRjloidsy e éﬂns@zi'géjaﬁﬂer“fﬂ %

i denti fi cat iapg sBlutibhs stitslile @arriefs aREaddiGVasCinBIUH @ BEESre nDERPReEy ri ers are
formul ated with the pharmaceutical active tqQ provide an accurate,

appropriateP GG%@%?‘@'W@%PQPW&M"Q:QQG%&Q'%R#r%'\“ttﬁ figceylationRgants r el ease

profile. Cepgénels, tpP\eécﬁ\tr%ﬂédér%ﬁeabﬁfféFs%QﬂnthEQ b8, RlerirgRsquAd cal active
to 15 forma solid prefornulation conposition cont ai nlvr;&ea honmbgeneous

m xt ur e 18f flayrs Jragraneas. presarvatives (8- tor cantrel micsakiakgrowthepici)and ar a-
phar maceut| fighili enigfe Rl BB bfpiel. Nlﬁraﬁginh Glehts Iishsy mo%%%at hon wi ||

be formed by one o ee c wet granul ation
granul at i onreavireddor eaop lihidedesagg forthen r ef er ring to these prefornul ation
conpositions as 20 honbgeneous, it is nmeant that the active ingredient is
di spersed evenly

In solid oral preparations such as, for example, powders, granules,

20 capsules, caplets, gelcaps, pills and tablets (each including immediate release,
timed release and sustained release formulations), suitable carriers and
additives include but are not limited to diluents, granulating agents, lubricants,
binders, glidants, disintegrating agents and the like. Because of their ease of
administration, tablets and capsules represent the most advantageous oral

25 dosage unit form, in which case solid pharmaceutical carriers are obviously
employed. If desired, tablets may be sugar coated, gelatin coated, fiim coated

or enteric coated by standard techniques.

Preferably these compositions are in unit dosage forms from such as
30 tablets, pills, capsules, powders, granules, lozenges, sterile parenteral
solutions or suspensions, metered aerosol or liquid sprays, drops, ampoules,
autoinjector devices or suppositories for administration by oral, intranasal,

sublingual, intraocular, transdermal, parenteral, rectal, vaginal, inhalation or

37



t hroughout the conposition so that the conposition may be readily subdivi ded
into equally effective dosage forns such as tablets, pills and capsubgs2006
This solid prefornulation conposition is then subdivided into unit dosage
forms of the type described above containing fromabout 0.01 t o about
500 ng of MPPMWNFttive ingredient of the present invent PERUSEHE6ab| et s or
pills containing the novel conpositions may al so be fornmulated in

mul til ayer tinblféationonepns.| Altdraatiyely theleorapasitidramag tteqregended inca ol - r el ease

products. For .e le, a dual release,tablet.or pill can conprise. an inner
Rosags and sHEHEIP Gyl orhBrERBR Vet Ry anBly or E4MOBLR { orrmof ' an
envel ope oveinsdilitsle isalt Bethe ddlive IBmpOLNnE, TuRh 28 the dé€dhdate Saipaiaisd by an
enteric Iayer; V\h"ch serves to resist, isintegration in the stomach and

permits the # toRpYHe Aidapst praparatiop der intramisculardniggtiRienum or to be

del ayed ig release. A variety of materials can be wused for such enteric

| ayers or coati n%%, such materials including a nunber of 39 13 April 2006 WO
0 310 3 56 5 4 PEPromparingsolid pampatitions suehasitabletss thenpringipshactivec | cel | ul ose

acetate, cel; : : ' e,
hydroxypropy'rwemgat"Qe §F§§f‘?ﬂ?"é‘§§1 %)’E?hgﬂrcg?téd,%%%ﬁ%??igf%ﬁggﬁtﬁﬂgpﬁeﬁgﬁgl ul ose -
acet at e succingeedientmsudhas diluents, hinderse atihesivasy tisindegrapts| labdcantaind t he | i ke.
Sust ai ned re I al [ oat,ir. L. wet

granul ati on %@%ﬁge%ﬁggﬁf%}@}é}%bﬁtag% (ﬁng@t?’ E%ﬁ%désb{ﬂ’glgfeaﬁ%ehgﬂ Fir]l t(?s’ol ution
(which ft) astaeh (igg.aom, atheah ax@otatastarthe whichdmayg badwdtdlized)olactoser el ti ng
solids a nolten rm(which jn a t anul ati on_nay, i ncorporate the active
i ngredient). gﬁpéllageqﬁ[%éqyl ‘g(l'esd ?rn%]%@"rgiiitsﬂf;@?ea%r%%?%&dic@BﬁBtlsymar S waxes,
hydr ogenat ed(confestiorlefts isygar sderose gluslabobd? o {0 weighbpeentinvertsugarpa 10 wax,
e T I
granul ate, suat, abdit 4 Meight peicent e sligdr| 4bdd1©. Bl 01Riweidht pefceab acti ve

i ngredient to achieve a rol onged or._sustai ned release product. i 15 The
Ut d 1 0F mesarmlen ARcTROTRGIEN Searaieh ferene. BstfioarBldrorbliabent i on ey be
| ncor por at edmfcRicnAilind Sdiufiskqile ALY "0miltchySiafel luloS bigl@biout are not

limted to aqueous solutions, suitably flavored syrups, aqueous or oil
suspensi ons, fremmEMG gom-k dicalainm ipbasphéte, tealcilm isaifale dihydrate, calciwpt t onseed oi |,

lactate trihydrate and the like. Suitable binders and adhesives include, but are
not limited to accacia gum, guar gum, tragacanth gum, sucrose, gelatin,

20 glucose, starch, and cellulosics (i.e. methylicellulose, sodium
carboxymethycellulose, ethylcellulose, hydroxypropylmethyicellulose,
hydroxypropylcellulose, and the like), water soluble or dispersible binders (i.e.
alginic acid and salts thereof, magnesium aluminum silicate,
hydroxyethylcellulose [i.e. TYLOSE ™ available from Hoechst Celanese],

25 polyethylene glycol, polysaccharide acids, bentonites, polyvinylpyrrolidone,
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
silicate), celluloses (such as crosslinked sodium carboxymethyicellulose and

30  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
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sesane oil, coconut oil or peanut oil, as well as elixirs and simlar 20
pharmaceutical vehicles. Suitable suspending agents for aqueous 13 April 2006
suspensi ons, include synthetic and natural guns such as, acacia, agar,
alginate (i.e. propylene alginate, sodirum al ginate and the |ike), guar,
karaya, |wouwsm3sesan, pectin, tragacanth, and xant han guRCTASI230206Si cS such
as sodi um carboxynet hyl cel | ul ose, nethyl cell ul ose, hydroxynethyl cel | ul ose,

25 hydr oxyetangl el |§ﬁa@nc ByidT @I RAREY bteardwet! Bert adid. SuailinosiRFaey |
met hyl cel | ul ose, an onbi nations thereof, synthetic polymers such as

pol yvi nyl pﬁLr@PF'GSn‘éa’be‘H?bém carbawax 8040, 29dismaledta $ beggeate,
pol yet Y| enGaqhy Gokatetbabiom 34501 dfcRé Pl RERH SNdLE ardthald.of t o o

sepiolite; and ot har mac i cally acceptabl e 'suspendi ng agents such as
| eci thin, gduiteble gﬂdamsencamde, |but3aresmtthamed t@.ua!r:a@qraﬁa@h aiticailie. §iAB-ar e not

limted to ug ocusat |

oct oxyno}5 %)%g'h f?glavfégblﬁgﬁﬁ‘bggtg%tt S%@D p%[%s%‘f'arslgﬁ fngﬁ Q@B?ysorbate 60,
pol ysor bat e cﬁecemwenaénméﬁ@supm siiaraRiilablé $onRDegGssH) aRa th@like. t her eof .

Sui tabl e def| occul ati ng or dispersing agent 40 13 April 2006 WO 03/ 035653
PCT/ US02/ 33 Ryeeetenars aaa flaveiantsdeay be added teaehawable snlidgosage farmsdo

floccul atin I

el ectrol yt egm?ﬂﬁ/@tthé Eéﬂaﬁﬁgﬁ%p?gm dggté Si;dl?tﬁm%cﬁtﬁmﬁh o,?orgrﬁgta[nﬁe like),

hi ghl y char geatingssoay beadded 9mmledﬁqttpmsql@|¢s§ag©fqrﬁefor epsecofes, water

sol ubl e @i v t u or 5 sulfates,
citrat es%anyéﬁﬂ'tﬁcél a‘gstp{%#ﬁp %Ifcan Qﬁet?: cﬁés%lbnﬁ'gééf %é gfgrm ations as pH
buffers and f¢ﬂnn1daiadmthrtgeag$'ma$)euﬂ®hacu\kﬂ@moﬂdeauacbmam iapptapdiateout are not

i mor osal , “aaELP R riaelER A E K 4 ROl LB R 7y L 27 ¢

chl or hexi di ne gl uconate, phenylethanol and the Iike. There are many liquid

R T S e Y O

conpat i Hibe Wérha s?hﬁpwmmﬁbn@oﬁgﬁsmlbﬁ)clonﬁw r:jgaaagmblgenmpﬁix&rre |oifqugd ]
vehicl es su att sters ol ls, liqul vehi cl es arg best used wt
Sebendi ne Tk AbamBiceitical 3tiVevr Ao Rse R DYAeR. o1 o BR T AseuRalN o)

sur f act ant s acaésablelssn fﬂhét%m@énérralt he b'iemaﬁ@éudwmluebbﬁnécﬁsy BAe ofat er

insoluble filmformng polynmers an Conver sel l.ar |iquids
Sooh Ho wat SHre SOEBH TN a) wehgrany Ao B) drvrpugeton dnd (65 ory

blending. When referring to these preformulation compositions as

20 homogeneous, it is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided
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

25 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
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

30 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
into the duodenum or to be delayed in release. A variety of materials can be
used for such enteric layers or coatings, such materials including a number of
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used with suspendi ng agents such as higher HLB surfactants, clays silicates,
guns, water soluble cellulosics, water sol uble polyners and the | h¥@apriFR06
parenteral admnistration, sterile suspensions and solutions are desired.
Liquid 20 fornms useful for parenteral adm nistration include sterile

sol uti ons, WM#033685hs and suspensi ons. |sotonic prepar at PERAISOMIIE general |y
contain suitable preservatives are enployed when intravenous adm nistration

i s desired. d;ﬁwmbﬁé Aakdtals Uty stellat, déﬂ@loﬁé%é@tafe ceMftdd adetaten be
adm ni stere an i ntranasal dosa e formvia topical use of suitable

i ntranasal VRIHM2IPtes Pelyvipylacetatp phthakale. W’WY&RWHQ@ Yaelduleggphthalaten of
whi ch are wehldrdtprabyi metiitsfutebe a%éﬁ‘l'té‘@udélrfdfé |H1eth9cr‘yfé‘t’é aRdt. To be

adm nistered 1n t'the formof a transdernmal delivery System the
adni ni st r at i &hylaerylate n@wcdmertsuanddbgénkw BUStaWdGG'G?%%tabﬂﬁiS maﬁalsmbes rat her

than intesm of the present
i nventi 0?15 caﬁgg‘?%hﬁﬁ m ni s‘&é@e%% %IM BF@E? I'n ranasal or

i nhal ati on t$ubstgmges i?osollshmi'(\nﬂimrfapy w&tgrqmllmns a@ts ag the tpmdmgeagemta)/ent i on
are conveni ent Ver, d I n of .a ril 2006 WO
051 035654 PoRKSAGEIEE A Bl o (bt 5l Sharilisohpu e ate, */'s
sqgefazed OE tpumnﬁ@b Pgretfierl)) Tiaseanalerialglinolude matural pné sgntheticpblgmetsai ner or a
nebul i zer (suc

net d hal wd hal th
convent i onal%W @fesng)‘p"e%"\?é% SE?\&'? Sgﬂlﬁgg'?%g{‘:%@? @l{% blgg?w?e’glﬁlép'ﬁ%l SL grel ?vereyr/)
using a fui tvdl, ReBl ARBhOIABGtyICRAR aRihob aflll ehd KKe tistérs F pitRLdtRRe,

|
trichl orof | uor onet hane, di c%l orotetrafl uoroet hane, carbon di oxi de or other

sui t abl e gadyetaflic sogas ngeother %F%P@?&J’F‘??é'&'séﬁ?td?ﬁl be ysed tograniateuni t nay be

determ ned babaRlehtiafi drGtieriikVithif the@Blubiily ofaarfrﬁwémbrediaﬁuatachme a
pressurized container or nebulizer may contain a solution or suspension of

the active cUR9PERdIOr eustained selease RBAUGL dges (such as, those 10 made from
gelatin) for use in an inhaler or insufflator may be formul ated contai ni ng
a powder m x of a conpound of the invention and a suitable powder base such
as |actob® or st dihetliquiddaposinashigh theheovs! @@ren@smlqnsaftthemretsant ipventione

i 1 armel | ar TeLpeHeonritedio MiminlsRARETEAAE bk BT e e, BUESHADETR | o g
the |like. Li Ipmka@de:aquamdamlﬂmﬂsewltabdmﬂayored syrups, aqueous or oil

suspensions, and flavored emulsions with edible oils such as cottonseed oil,

sesame oil, coconut oil or peanut oil, as well as elixirs and similar

20 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,

25 hydroxyethylcellulose, hydroxypropyl cellulose and hydroxypropyl
methylcellulose, and combinations thereof, synthetic polymers such as
polyvinyl pyrrolidone; carbomer (i.e. carboxypolymethylene), and polyethylene
glycol; clays such as bentonite, hectorite, attapulgite or sepiolite; and other
pharmaceutically acceptable suspending agents such as lecithin, gelatin or the

30 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
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vari ety of phospholipids, such as chol esterol, stearylam ne,

phosphatidyl cholines and the |ike. 20 Conpounds of the present i ny@pfii2oos
may al so be delivered by the use of nonoclonal antibodies as individual
carriers to which the conpound nol ecul es are coupled. The conpounds of the
present i nYM¥08%54my al so be coupled with soluble pol yReT&Sex33edr get abl e
drug carriers. Such polymers can include, but are not limted to

pol yvi nyl pyrlﬁ@hﬂé‘@ﬁ@médébﬁéhlg%él BOfHins. 2§uutable ﬂocculatln% Igent include but

pol yhydr oxypr opyl e | am dephenol pol yhydr ox aspart am dephenol
or pol yet hylarﬁrﬁ\%WB%‘g %}W@ nsitead glecirolytes . %n FWPE' | POfasSitite .

Furt her mor e, chidriR, 5%}%3@ rﬁéhl& Eﬁar?éé%%&iuHI@ﬁ&?ﬁwa&“aWol?&e&Pélﬁbed to a
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drug, for e%@@ﬁﬁlsewaﬁ.%sﬁb pthﬁerﬂrostwrﬁm(ymajcwwaaaa. aiemAaSr pol yners
cont ai ni ] L V) S ' ; | its) of
act; do (Cani eleStritaiel i ogA A8, Winth Bbh B s Ry RTINS | 7)o"
(i ncludi ng gityboffers aadifldyculatingcagentd)aSuitable mesémaﬁmsm&:h(db, bButdirenah- 2- one) ,

trimethyl ene, c ona 1,.3- di.pxan-2: one |ve of

e et hyl ond e Ratabene (Ge, e B SRS 2eu Bnd-oli s 8880 03/ 035654
Ecg/ USO%/ 332ﬁﬁméru§ar:1,rq3jaemanfammohwmywtsabémwalthdebahmm @c::i@, . . g
ydroxybutyrate, . r val erate one (including its diner
e o do Y hlhple i ateqpRemiethanc) aaf T Ve, “EeEs g oy Baufle.

6, 6- di rTEidW'vehlc{’esthtXma Be@ied iPRdui® phaeRieatical dosageforhs However, the

pol ydi hydrop ans cleF)“?aycyanoacr | ates and cross-11nked or arrphl at hic

bl ock copol y d’é’s?%f%ﬂ‘fm“%@ qamepatible it al | y

effective arfﬁé”%h d?hgcéqmg OF &K x%ﬂf?i@ &ar lidui€® VeMEIe8BYCcH 8s fatym about
0. 001 ny/ Kg/ dosestc? abou )8 /eK/ t1)0 IrDrlde ferab § t?\e ?héfrglapeutlcal ly

ef fective arRsters apdypilsdayid dﬁhl&l% @re Qemed mmégwa@@@ng agems skch 89
/ Kg/ d t b
][Tgomgabgﬁ te & 06*%90 m@@gg@aﬁgg@gma&ww sté‘d‘rélﬁsﬁnueh%e% gt may be

dose. Mbst preferably, the
t her apeutS cavatgr lesqsl@blteu reelnarma,tnltlna@lybl@énlmrfmmgabolume(s amthegu(ﬁ{g/ dose to

The aoti ve 1A SoDh POIEE RS Suctt SEwater SIEBRRENONER an Aledifate'ed 0T, ©
powder, i nj asedavith sisppoding egents suels pebnghar HhaBdsutfaetants, clays snhcates
gums, water soluble cellulosics, water soluble polymers and the like. For
parenteral administration, sterile suspensions and solutions are desired. Liquid
20 forms useful for parenteral administration include sterile solutions, emulsions and
suspensions. |sotonic preparations which generally contain suitable |

preservatives are employed when intravenous administration is desired.

Furthermore, compounds of the present invention can be administered in
25 an intranasal dosage form via topical use of suitable intranasal vehicles or via
transdermal skin patches, the composition of which are well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the administration of a therapeutic dose will, of course, be continuous
rather than intermittent throughout the dosage regimen.
30
Compounds of the present invention can also be administered in a form
suitable for intranasal or inhalation therapy. For such therapy, compounds of
the present invention are conveniently delivered in the form of a solution or
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| i ke) as described herein will be in the range of fromabout 1 ng/day to
about 21,000 ng/day for a subject, for exanple, having an aver adée Apzi 206 of
70 Kg. For oral administration, the conpositions are preferably provided in

the form | ets containing, 0.01, 0.05, 0.1, 0.5,_1. 2.5 5.0,
10.0, 15. 8{”"3’2’."%?5950. 0. 100, 150, 200, 250 and 500 mu%"é?ﬁ%”&“&’f“the active

ingredient for the synptomatic adjustment of the dosage to the subject to
be treated. SQppensaN é@@@g@mm 8piay containgrdhatis squegzed©r pured\or@stas ni ned by

oh e . ) . . . . q
(fose 29 Slhdiaiy i Aplmssiis B b A1 0B BicHhigRBTPOUNd,
advancenent dokeirhalerda despewdssninhaleoor.other codeéntiomal of ron-corventemati at ed wit h

th ticul bj ect I, t d. includi bj ect i ght, diet
bna ©ine of MRS Bvices B inhipon diem) UFRYA ARaB PR B Bueh BRY ose to
an appr op i aﬁ@:_ldrb@ﬁﬂ@@egtémaddeﬁRhlor@%o@dwmae,ﬁﬂufbméetgﬁﬂnpmemeoft}] het ol
resent invention, e adninjstered in.a single daily dose o e tota
Sai |y dosag&arhep %&éﬂﬂ{ ﬂtﬁgf%‘f'{@g}‘?ﬂa i W thecasg @sorgqsupég), aFfrﬂS@L“&ﬁ f our

times daily.doddge enif\Wialybeférmike By Brovidfrdy FCANE/RY deRB2AGnéteRRPr esent at i ve

| UPAC nanes for the conpounds of the present invention were derived using
t he ACD/ LABZMSUrH\\NRERIASSYiRSd qentaings Qs ngdlizes may. epntaip Asoition e sof t war e

program proyjd SIINGEERR SMPBuH JedPRURl ARARAridgdd Guch A8/ 1HBsE. Ontario,
Canada. Abbr ev‘ls\‘gntslkaé‘ns used in the u!ﬂr‘ljst adr?t%. speci fi cgt?oé;,& parti cu%arl y the
Schemnes 10andnadefrasn @elatin} for yge iroan thaler Bpinsutigtarimayobegosmuated h HOBT KH
15 Mel  NT containing a powder mix of a compound of the invention and a suitable powder

base such as lactose or starch.

Compounds of the present invention can also be administered in the form
15 of liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles, multilamellar vesicles and the like. Liposomes can be formed from a
variety of phospholipids, such as cholesterol, stearylamine, phosphatidylcholines
and the like.

20 Compounds of the present invention may also be delivered by the use of
monoclonal 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 polyvinylpymolidone, pyran copolymer,

25 polyhydroxypropylmethacrylamidephenol, polyhydroxy-ethylaspartamidephenol,
or polyethyi eneoxidepolylysine substituted with palmitoyl residue. Furthermore,
the compounds of the present invention may be coupled to a class of
biodegradable polymers useful in achieving controlled release of a drug, for
example, to homopolymers and copolymers (which means polymers containing

30 two or more chemically distinguishable repeating units) of lactide (which
includes lactic acid d-, I- and meso lactide), glycolide (including glycolic acid), e-
caprolactone, p-dioxanone (1,4-dioxan-2-one), trimethylene carbonate (1,3-

dioxan-2-one), alkyl derivatives of trimethylene carbonate, 8-valerolactone, -
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rt/RT TFA TNMSBr 20 ten-butoxycarbonyl n-butyllithium conpound

di cycl ohexyl carbodi i mi de hour/hours hydroxybenzotriazol e potasshgmphyshdede
nmet hyl i odide not tested roomtenperature trifluoroacetic acid

bronotri net hyl sil ane General Synthetic Methods Representative conpounds of

t he presentwonwesséston can be synthesized in accordance wwdiusobrss2gener al
synthetic nethods described below and are illustrated nore particularly in

venti on shoupoBGoRES-bu B < HeaHEIGh, Abraqellyie "% Lo cal'®

reacti ons andydongvaierates 1@ixgiosepand2-ond éngudipaitadimen 1d5,81Be vari ous starting
mat eri al s us in th chenes i |1 within the,skill.of rsops versed in
the art. 30 W@ﬁ%cyﬁ%ééﬁgﬁea%J(-34:*'51'89’I?Qﬂr%pP?f%p%rz“&"aeérg'r‘fé'f‘g‘ﬁﬂﬂh d for the
preparati on dioxafZRme) polyortoekiers, ipdlyanétarRpdlydimddopyrams, of a phosphonate or

phosphi nate anjon, prepared from a phosphonate or phosphi nate Conpound A2,
and an orSan@H\é’%ﬁ@?ﬁwgﬁéﬁ‘dﬁﬁﬁﬁ"ﬁ‘eﬁ-obag‘f?h!p?ﬁ'ﬁ WR?'P?QPO&H“%{?IH dri de Conpound

Al in a sol vep,?@ro b5 And Bledds Hdredfo af ford a ket ophosphonate or
ket ophosphi nat e npound A3, 44 13 April 2006 WO 03/035654 PCT/ US02/ 33206
The therapeutically effective amount of a compound or composition
thereof may be from about 0.001 mg/Kg/dose to about 300 mg/Kg/dose.
10  Preferably, the therapeutically effective amount may be from about 0.001
mg/Kg/dose to about 100 mg/Kg/dose. More preferably, the therapeutically
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
about 0.001 mg/Kg/dose to about 30 mg/Kg/dose. Therefore, the
15 therapeutically effective amount of the active ingredient contained per dosage
unit (e.g., tablet, capsule, powder, injection, suppository, teaspoonful and the
like) as described herein will be in the range‘ of from about 1 mg/day to about
21,000 mg/day for a subject, for example, having an average weight of 70 Kg.
For oral administration, the compositions are preferably provided in the form of
20 tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100,
150, 200, 250 and 500 milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the subject to be treated.

Optimal dosages to be administered may be readily determined by those
25 skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, and the advancement of the
disease condition. In addition, factors associated with the particular subject
being treated, including subject age, weight, diet and time of administration, will
result in the need to adjust the dose to an appropriate therapeutic level.
30 Advantageously, compounds of the present invention may be administered in a
single daily dose or the total daily dosage may be administered in divided

doses of two, three or four times daily.
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wherein Z is hydrogen, Y is not present and X is one oxygen substituent
attached by a doubl e-bond to the carbon in the position Rto R4. 13 Agil 2006
conpounds of the present invention may be obtained from Conpound 5 A3 using
st andard ket one nani pul ati ons wherein the (3 position carbon may be reduced
fromthe k&OREO38 a conpound of Formula (1) wherein X aR§TASEYB206hot h
present or wherein Z is a bond. Exanples of ketone manipul ati ons include,
bluL are not |im'2tR§ri1bré§antéti|0§ IlUI_SACO'faniésffeﬂ’mé_lw@bad!dlé 6f the pasehtinientiber m
al kox roups; hydr ox am.nes to i roups; .an wesson' s
0 Fengont | Beimssved Ured inAe e SO ARE A adex Kame &g Yersdn £
appropri at e pdthéicRitbrenditwarURSgRfH Bbvided by AdWERNEIIC ReHistry Dlelopri@ngoound A2,
wherein R6 is as previously de?i ned, can be made according to known
met hods, sucliCadOfoRtes Onirfios Capada.i n Katritsky, et. al., Og. Prep. 15
Proced. lgt., 1990, 22(2), 209-213; J. Am Chem Soc., 2002, 124, 9386-9387,
and, Chem Ber., 1963, 96, 3184-3194. In an enbodi nent of a general
synt heti c net hod Abbnevig®nswisediin thecinstaot spesifisationd padtidutariytbe Sgkemesnd t he R6
substitutent ] t hoxy. ynd A2, wherein R is heteroaryl, can be
pr epar ed froﬁi%wgg’a?r%%s@@ﬁabl e or known hal oal kyl substituted
heteroaryl sggéti RO tgmbBlokptatbo@ch as 3-brononet hyl -5-C - benzot hi ophene
used to prep%‘g Cpd 3% @ﬁl@g techni ques known to those skilled in the art.
25 Conpound may Bt ebupl €l to the R portion of Formula (1) using
st andar d10 cotpd i nF ceaperohs. For exanple, when R is a secondary anine in a
het er ocycl yl DECng= divyclohexylegrbodiimidée ri ng nay be coupled to Conpound A3
(simlar to fyhe reagbufRoi§own in Scheme A, e.g. the ring nitrogen in
Compound A | d ] Compound A8). Appropriate bl ocking groups
can be 30 eferp%;/red' gd%QWAﬁzggﬁ’g&% esirabl e side reactions. Anal ogous
coupling refdti ofs PRIAsLELRYBI98d A3 can be perforned when R is N(R7R6) to
coupl e t1he Meabst i=t metbyliadidee to the carboxylic acid of Conpound A3. In one
enbodi ment offTt he zpnepridted Nvention the coupling reaction of Conpound A3 45
13 April ZOOI_QIR]\QD QB/r%o%ﬁ?%ﬁg%%ﬂrgSOZ/ 33206 with R, when R is N(R7R8) and R8
S prov

is a heteroc%(c e i 1 1o further illustrate the present invention.
FA = trifluoroacetic acid

TMSBr = bromotrimethylsilane

20
General Synthetic Methods

Representative compounds of the present invention can be synthesized in
accordance with the general synthetic methods described below and are
illustrated more particularly in the scheme that follows. Since the scheme is an

25 illustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various
starting materials used in the schemes is well within the skill of persons versed
in the art.

30 Scheme A
Scheme A is illustrative of a general method for the preparation of compounds
of the invention by addition of a phosphonate or phosphinate anion, prepared
from a phosphonate or phosphinate Compound A2, and an organometallic
base such as n-butyllithium, to an anhydride Compound A1 in a solvent such
35 as THF to afford a ketophosphonate or ketophosphinate Compound A3,
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In Scheme A, the reaction of a suitably protected am no substituted
heterocycle 5 Conmpound A4 (wherein the protected am no is substitgiapel 2a0eh
a hydrogen atomfor R7 and an unsubstituted ad). heterocycle for R8) with a
Q substituted Rea Conpound AS (wherein Qis a suitable |eaving group (such
as , but nd¥O03i¢Sded to, a hal ogen aton) and Rea is a sURSSHUZ8¥06 as
previously defined in the Re ba).-bl) list) in a solvent such as DVF

cont ai ni ng awhefdin ZSs6d@gen,Nis i predent bAd xedoh@oxygdrﬂédushmﬂe) provi ded
an Re, substituted Conmpound A6. In an enbodi nent of eneral synthetic

net hod, the HB?@T%’MQPURJST*PH@#PSFcadéﬁ’fb@dhﬂpﬂa't'%ﬁ t*P ther substituted on
a nitrogen ring atomby reaction with an acid chloride Conpound AS, wherein
the Q portion was chlorine and 15 wherein the Rea portion was bc). carbonyl

substituted W@thér comReinds obtheipresant investiercmay berabtaimed frofyCompoynd

20 YL 83 R R e O R e AP SR8 M B ©

performed by rédtaed from thetketoh 3@ cbnsgdupdi ol FoffauRALWhelsin X aheeire the Q
portion is chlorine and wherein the Rea portion is bl). sulfonyl 20

Subst i tut ed_RPPPTERETIRAS Whakein Zi%,a dond Faaaplesi keloneqaanipWRloNR |y def i ned.
Treat ment - of ifepiaobChréholiihilectiod HBRSHR ) BhodhRiAAlie RaagiAls 18 dork?! | oved by

treatment with an R7X al kyl ati ng agent such as iodonethane in a solvent such
as THE yi el datkoxpainegsd2)Aydroxykargines o osmiminaionmers:andpd) bAWeSseas 25 from

Conmpound 4 4\7 [:Qﬁgr V, r eqﬁ nt with an

aci d suché\as Xﬁﬁ% sgjbssgﬁ%%%?\lcg @Haé'gb@%(gﬁg‘ &%&g@ sre odf{@ Conmpound A8
i s obtained ppdectingarovpsaddedito the GREH gieup showajjueous Na2CO8. 30 Conpound
A9 can be prepared by a standard coupling procedure between Conpound A3 and

Compound A8 using routine reagents such as DCC and HOBT in a solvent such
as CH3CN. De€@bkrpoand &2, eheimBeisab previnuslly defioerk can beunadengccording to

bronotrinmeth ' ' ol v, I y 46 13 April
2006 WD 03/ ogé‘éﬁﬁﬂ%%s%‘gég? ;ag%‘?'r?gﬁt"%s ’ﬁgk& tt %P éﬁ@r,\%g‘?’?or ded Conpound
Al0 (whet®i nProgedaint.ch89d]i22¢2); 2095213 .,ge\nercﬂensﬁdchaooz 124,19386-98B&; RS et hyl
group andtheR6etho ced with hydrogen). salt of
Conmpound A10 gqm(ﬁ{?ea{g é%}aggy(%%agﬁ&@&l n %’éﬁ"‘BﬂB?%‘ﬁ&f%&eé?’aﬁ eating
Conpound AlOsythéticomethodpireiRs substituteas bCompound A4 is hydrogen and the Rg

substitutent is ethoxy.

20 Compound A2, wherein Ry is heteroaryl, can be prepared from commercially
available or known haloalkyl substituted heteroaryl starting materials (such as
3-bromomethyl-5-Cl-benzothiophene used to prepare Cpd 33) using techniques
known to those skilled in the art.

25 Compound A3 may be coupled to the R4 portion of Formula (I) using standard
coupling reactions. For example, when R, is a secondary amine in a
heterocyclyl ring, the nitrogen on the ring may be coupled to Compound A3
(similar to the reaction shown in Scheme A, e.g. the ring nitrogen in Compound
A4 would be coupled with Compound A8). Appropriate blocking groups can be

30 employed to minimize undesirable side reactions. Analogous coupling
reactions with Compound A3 can be performed when R, is N(R7Rg) to couple
the substituted amine to the carboxylic acid of Compound A3. In one

embodiment of the present invention the coupling reaction of Compound A3
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5 am ne such as tris(hydroxymnethyl)am nonethane in a solvent system such as
i-PrOH and water. Scheme A R2Z R3 i0 Boc NH (CH2)1-3 NH A4 Boc\ 13 Réril 24082
Bu Li -78C Boc QRea A5 01 Et3N A3 NH A (CH2)7-3 LN AS O--RBy R7 HNC

TFA: CH2Cl 2

10

15

20

25

30

1:1) 10% Na2CO3

0 03/035654 PCT/US02/33206

with Ry when Ry is N(R;Rg) and Rg is a heterocycle is provided to further

illustrate the present invention.

In Scheme A, the reaction of a suitably protected amino substituted heterocycle
Compound A4 (wherein the protected amino is substituted with a hydrogen
atom for R; and an unsubstituted ad). heterocycle for Rg) with a Q-substituted
Rsa Compound A5 (wherein Q is a suitable leaving group (such as, but not
limited to, a halogen atom) and Rg, is a substituent as previously defined in the
Reg ba).-bl) list) 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
an acid chloride Compound A5, wherein the Q portian was chlorine and
wherein the Rg, portion was bc). carbony! substituted with an Rg, substituent
selected from Cysalkyl, aryl, aryl(C4.s)alkyl, aryl(C2.g)alkenyl, heteroaryl,
heteroaryl(C+.g)alkyl or heteroaryl(Cz.g)alkenyl. In an alternate embodiment, the
reaction may performed by reaction with an acid chloride Compound AS,
wherein the Q portion is chlorine and wherein the Rg, portion is bl). sulfonyl
substituted with an Rgy, substituent; wherein Rgy, 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
as THF yielded Compound A7. The amine Compound A8 can be obtained
from Compound A7 by removal of the Boc protecting group upon treatment
with an acid such as TFA in a solvent such as CH,Cl,. The free base of
Compound A8 is obtained upon treatment with a base such as aqueous
Na;CO;.

Compound A9 can be prepared by a standard coupling procedure between
Compound A3 and Compound A8 using routine reagents such as DCC and
HOBT in a solvent such as CH3CN. Dealkylation of Compound A9 with reagent
such as bromotrimethylsilane in a solvent such as pyridine, followed by
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\\ PRA R5O \R6 KH, R7X A7 47 13 April 2006 WD 03/035654 R3 r' nrr.
A3+A8IN HOBt 0 R0~ R6 R2 R3 | base; i-PrOH 0 H2GQO recryst. -13A&i 2806
-- R5 R6 base PCT/US02/ 33206 A10 RS=H R6=0H Scheme B Schene B is
illustrative of an alternative general 'synthetic nethod for the preparation
of conpoun®® BH336He | nvention by addition of a Conpound RETUSIR/33206

enbodi nent of an alternative general nethod, the R5 substitutent of 5

Conpound A2 dréat:@u’éthntI@BFﬂJtE eI RFoRIRSC brhbb @t AL G (\ﬁﬁé}@?ﬁ()n afmde’oaMémer ein R'M
represents an organonetallic reagent such as Li HVD hi um
of a general synthetic method, the Rs ethyl group and the 6 ethoxy group were
replaced with hydrogen). A salt of Compound A10 such as target Compound
A11 can be prepared by treating Compound A10 with a monobasic or dibasic
5 amine such as tris(hydroxymethyl)aminomethane in a solvent system such as

i-PrOH and water.

Scheme A
° .
||=l' R, ¢ R CO,H
—Rs 2
<Ry o) // \ " ﬁ\\
:' \ R4 OR5 3 / (@)
R A2 A3
370 —_— O
Z ] AN
BulLi /p\ R4
A1 -78°C RO~ Re
Boc Boc
“NH “NH
Q—Rg, KH,
(CH2)1 3 A5 (’CH2)1 3 R7x
I} — —» A7
NH Et;N N
A4 6 >_R8b
O
Boc Ry R,
/ HN/
TFA:CH,Cl, (1:1)
(CHy)1.3 _— (CHy)1-3
N 10% Na,CO, N
A7 >—'R8b A8 )‘— Rap
O (o]
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hexamet hyl di silyl azide). lithiumtetranmethylpiperidide or NaHVDS (sodi um
hexamet hyl di si | azide)) to an anhydride Conpound Al. 10 The reacti @B Apfl 2006
subsequent |y quenched at about a pH from about pH 4 to about pH 6 to afford
an enol Conpound Bl1, wherein for a conpound of Formula (1), Z is a bond, Y
is not pr eNOW302H684 X is one oxygen substituent attached RETASOHEIRY e- bond to
the carbon in the position a to R4. O her conpounds of the present
invention may be obtained from ConpoundOBlI using standard ketone 48 13 April
2006 WD 031035654 PCT/ US02/ 33206 mani puI}t_i.REL wherein the enol double bond
may be reduced to the ketone; wherein gor a conpound of Formula (1), Yis
not present and X.is one oxygen substityuent attached by a doubl e-bond on
the p position carbon. A ¢oupling &h‘lz)(such as, but not limted to,

chl orof ormates (such as, but n lim ed t 5 i sobutyl chloroformate),
cyanuric chloride, net hamﬁulf | chl , diethyl chlorophosphate or

m xt ures thereof) heneb_ rTIUI@B‘f" ure to forma
substituted lagci e Lnigr nedi Conpound B2 1'n the presetlce of a base such

as, but not mted Et3 t Y0 Re(actlon ihydr@xeyH substi t ut ed
het erocycl e Corrpoun(h'kg%t ther é &ﬁ

et ones an h%’ fyed ketones) with
a Qsubstituted Rga Conﬁcq n a solvent (such as, but not limted to,
CH2Cl 2, THE or mi xtures therdof)

g{:“ont ai ni ng a base (such as, but not

Ilmted to, sodi um bi carbonat® potassi um carbonate) provided an Rsb

substituted Conpound B4. 15 Conpound B4 w%‘treat ed with R7TNH2 in a sol vent
H

3

(such as, but not limted to, CH2CI2, T m xtures thereof) then

subj ected to reductive anination or hydrgpdenafl on using a hydride reducing
agent (such as, but not limted to, BH(1OAc) a, or hydrogenation wth Pd,
Pt or Ni catalyst). The free- Pase of Cg0Hglypd A8 was obt ai ned upon
quenching the reaction with; ‘a basB2such™s aqueous Na2CO8. Conpound A9 (in
tautomeric equilibriumwth ‘ﬁo V\mﬁpre}\par ed by opening the
5-nmenbered | actone ring inter buﬁd B2 with 25 Conpound A8 (or
Compound B5. a salt of Conpound he pfesence of

base; -PrOH; - ci\ O . pase
H,0; recryst. rR0—P
A0 —> \
Rg R
Scheme B

Scheme B is illustrative of an alternative general synthetic method for the
preparation of compounds of the invention by addition of a Compound A2 (in
an embodiment of an alternative general method, the Rs substitutent of

5 Compound A2 is ethyl and the Re substitutent is ethoxy) and R"M (wherein R"M
represents an organometallic reagent such as LIHMDS (lithium
hexamethyidisilylazide). lithium tetramethylpiperidide or NaHMDS (sodium
hexamethyldisilazide)) to an anhydride Compound A1.

10  The reaction is subsequently quenched at about a pH from about pH 4 to about
pH 6 to afford an enol Compound B1, 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 § to Rs. Other compounds of the

present invention may be obtained from Compound B4 using standard ketone
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Dl EA (diisopropyl ethylamne) in a solvent (such as, but not limted to,
acetone or MEK (nethylethyl ketone)). Deal kylation of the equili grA U'E%OOS
m xture of Conpound A9- Conpound B6 with a 30 reagent (such as, Jar A
limted to, TVMSBr (bronotrinethylsilane)) in a solvent (such as, but not
limted to, CH3CN or pyridine), followed by recrystallization afforded
Conpound MM@0¥03fé4 ein the RS ethyl group is replaced w PETAPEF PN and the
R6 ethoxy group is replaced with hydroxy). A salt of Conpound A10 49 13
April 2006 Wianiaidliob6iveréioThdeend/ ddabkbandoiaybe Cedgredna thie ketbaed t aut oner s
t hereof ) was

repared by treatin und A1Q wi.th di am ne such as
{11 hydlr ox LS 1 oA 2L EOTRUIE IS8 Aol et e & B OOt ur o of
Et OH and wakgpstitirii aftBcHed by a doGIEBohd 9n tﬁ@g%sﬁiongafbdn@%%ﬁ%iﬂé A --- >
R'tit Ol Bi , -20C \\R 'R4 ~ pH4-6 REOR 6 0 B2 B3 B4 ~-R8b d NH base N
AS R7NH2 reagent (such as, but not limited to, chloroformates (such as, but not limited to,
5 isobutyl chioroformate), cyanuric chloride, methanesulfonyl chioride, diethyl
chlorophosphate or mixtures thereof) may then be employed for ring closure to
form a substituted lactone intermediate Compound B2 in the presence of a

base such as, but not limited to, Et3N.

10  Reaction of a dihydroxy substituted heterocyclie Compound B3 (or other
ketones and other protected ketones) with a Q-substituted Rg, Compound A5 in
a solvent (such as, but not limited to, CHClz, THF or mixtures thereof)
containing a base (such as, but not limited to, sodium bicarbonate, potassium
carbonate) provided an Rg, substituted Compound B4.

15 ‘
Compound B4 was treated with R;NH, in a solvent (such as, but not limited to,
CH.Cl,, THF or mixtures thereof) then subjécted to reductive amination or
hydrogenation using a hydride reducing agent (such as, but not limited to,
NaBH(OAc),, or hydrogenation with Pd, Pt or Ni catalyst). The free base of

20 Compound A8 was obtained upon quenching the reaction with a base such as

aqueous NazCOs.

Compound A9 (in tautomeric equilibrium with Compound B6) was prepared by
opening the 5-membered lactone ring intermediate Compound B2 with

25 Compound A8 (or Compound BS, a salt of Compound A8) in the presence of
DIEA (diisopropylethylamine) in a solvent (such as, but not limited to, acetone
or MEK (methylethyl ketone)).

Dealkylation of the equilibrium mixture of Compound A9-Compound B6 with a
30 reagent (such as, but not limited to, TMSBr (bromotrimethyisilane)) in a solvent
(such as, but not limited to, CH3CN or pyridine), followed by recrystallization
afforded Compound A10 (wherein the Rs ethyl group is replaced with hydrogen
and the Rg ethoxy group is replaced with hydroxy). A salt of Compound A10
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(CH2)1-3 (CH2)1-3 --- | | A8 EtN(i-Pr)2 AR : R3rl - - c'" \ RS0 R6
A8 7 TMSBr, CH3CN, 2 eq. base; Recryst A10 EtOH, H20 A9 or B6 -3 Awil 2006 -
All 2 base R6=0H 5 Scheme C Schene Cis illustrative of an alternative

met hod for the preparation of the internediate Conpound B2, wherein the
enol ConmpolfRP3B5634s converted to 50 13 April 2006 WO 03/ BEHESMR/33206

PCT/ US02/ 33206 the free acid ketone Conpound A3 by adjusting the pH to about
pH 1, fol | ovexth dsyCampaundit H{arciutpliomers theredfd was preparved by trebting ar get

Egcléone ' nt eé&%g(')l%[de A1 ﬁvﬁﬁ%ué}gm%% su%?ihaes ns&y&%gyrln'e{ml)ar?\ﬁolmétﬁgﬁee {%té BI A3 -
solvent system such as a mixture of EtOH and water.

Scheme B

T R co |

\ ﬁ\\ coupling

A2 TRy—T— P OLi reagent
R“M, O\ B1

-20°C; R Ra

pH~4-6 RsO \R

6

)

A5 R,NH,
(CH) 13— (CHz)1.3 — A8

I\iH base ;\i
B3 B4 >Ry
O

HO OH

0)
>-R8b
N

U \
. : (CH2)1.3

R N
A8 3 //"\ ~
B2 —» A3 = X Ry

EIN(i-Pr), o 0
\_/ow
RsO™\ B6
RG R4

TMSBr,
CH;CN, 2 eq. base;
Recryst A10 EtOH; H,0
A9orB6 — > R;=H —— A11. 2 base

R6=OH

Scheme C
Scheme C is illustrative of an alternative method for the preparation of the
intermediate Compound B2, wherein the enol Compound B1 is converted to
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Schene D Schene Dis illustrative of a nethod for the preparation of a
protonated Conpound B5, wherein Conpound A8 is protonated using q@AgﬁliztboglA
(such as, but not limted to, HCl, HBr or p-toluenesulfonic acid) to
provi de the target 10 Conmpound B5 which nay be carried forward in place of
Conpound A8vOo /08384 reaction wth Conpound B2. Schene D A8THA0Z3ea fiC
Synt heti ¢ Exanpl es 15 Specific conpounds which are representative of this
i nvention ' re '
sequences: | LE "REaRe] Sllong BofioundAd Y st B S bR e RINEE Lences
are of fered lyaaapdard ¢auplisg reactiomto pwvidgithe targetiactone éntemadiateg of t he
i nvention a ot be construed to limt in -any way the invention set
forth in thgé%'?@&rﬁsdj%i ch follow thereafter. The 20 depicted internedi ates
may al so be used in subsequent exanples to produce additiongéhé&Rer®unds of
t he present invention. These reactions can be further optimzed to increase
the yields. One skilled in the art woul d KRUAIN%w to i ncrease such yi el ds
through routine variations inr fion ti rfE%Qe"ttenperatures, sol vents and/ or
reagents. 25 51 13 April 20051 3A354PCTUSEBZ 33206 All chenmicals were
obt ai ned §rom commerci al suppliers and used without further purification.
1H and 13C NWR spectra were recorded_on a Bruker AC 3008 (300 MHz proton)
or a Bruker AM 400 (400 MHz proton) 2¢&M@Bneter with Me4Si as an internal
standard (s gchdrb8$ iliuStrative 4Rl méthol for thé ipRdpdratidi ofa protnafd) - APCI - M5 and
ES-M5 were recorded on a VG Platform ||l mass spectroneter. Exanple 1
[ 2- [ 3- [ [ met HyPmpoyrd BEpweeraindpgmeakibA i protpnated using an acid HA (such
4- pi peri di ny. Waley| V) t T o :
1P naapht o 20} SBLFAEEBNET, Ferep Bl BRLRSInic add) o proyidg the target

10 Compound B5 which may be carried forward in place of Compound A8 in the

reaction with Compound B2.

Scheme D
Ry
+
N
1T A
HA
CH>5)4.
A8 . ’3 2)1-3
B5 )R
(@)

Specific Synthetic Examples

15  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
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

20 depicted intermediates may also be used in subsequent examples to produce
additional compounds of the present invention. These reactions can be further
optimized to increase the yields. One skilled in the art would know how to
increase such yields through routine variations in reaction times, temperatures,
solvents and/or reagents.

25
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To a solution of 2.5M n-BuLi in hexanes (40 nL, O0.1nol) in 70 mL of THE at -
78C was added dropwi se a solution of 1-napht hyI di et hyl phosphonate13(qg9nm6nd
A, 28 g, 0.1 nol) in 60 nL THE over 30 mn. After stirring for an 1

addi tional 30 mn, 2,3-naphthal enedi cé6rboxylic anhydride (Conpound 18, 20 g,
0.1 nol) wa¥0 eddwd porti onw se via solid-addition funnel PCO/USe3M6XE Ur e over
20 mn. After the addition was conplete, the slurry was allowed to reach 0C

gradual | y whapenérhicarswetre!obtdired ﬁaﬂtdwmércél&u ppefLasd MMQhitHowat ' d., aqg.)
was added, and the m xture was filtered throu h a pad of Celite 545 The

filtrate 20 Mibeenyrifigatien W and mNMR émeqytaaaerearﬁaorﬂﬁe onaw%wse
separat ed. Theyg o@%HE p%lgﬁf?{%énﬁgpﬁ@md@@%@ MM&?F&RH&)&’ Lird h ”d?r

reduced pressure at e residue was triturated l'ing
et her. The rwﬂlnMsaSmssam indernelcstandart (28Gingletod =Eloghtet,Arritriptet, Ltz;t=ed to pH 3

wi th 2N HC stirrin The were separated, and
the organtc bﬁ’ggL %@Pﬁs%ggi\éé% Wclo WE[? £ PRy sDand

concent r at edspeetrdhietsrd 24 g of Conpound 1C as a whi te povvder MS (ES) M+ =
477, HPLC. 3.68 mn. To a solution of Conpound 1 D (4 g, 20 mmol ) containing
3.1 nmL of triethylamine (22 mol) in 45 nL of DWF was added Conpound 1 E
(3.8 g, 20 30 nmol ). After stirring py¥fh bght the m xture was filtered and
concentrated under reduced pressure. The residue was taken up in CH2Cl 2 and
washed sequentially wi t h{3-Smeytie- OQU“}@a'QQY'“/‘aTbPQ)G) KHSO4 (1 N ag.) and

H2O. Th h ted to afford 6.0
of 52 15t 11 2006 Vo aPsath ek abby A foRRRRaHY BE DT L0 X oam i
(ES) MH = 355. Potélehaphthglenyl2-oxgetByllypbesphopiracid I(Campemd;an 20 mol )
was washed Wr&Qsoih%ﬁ%f’%s%Q:?b& fner?éxSHeé"Mo'}PEOo 'ﬂnogfm Zg'%@&dl'dwa ed to 0 C

To the 5 suspension was W se a solution (5.9 g,
16.8 mmol ) T78fClwasraddsdd d'rldﬁwisféraasoiut)anpfé mﬂsxldleﬂ'qhbhawmmaf&)r 0.5 h, then

stirred an I nd
i odonet hane ?lu‘l%g"é&%amlggamﬁo n 68‘ gh§§°8£'e (Wn?n Tﬁ%rerﬁq "En(ér@ i’;}s stirred
at 0C f ot5 0. additidna&h0 nm,rzmdapbthatenaddambxyllcemhhadndaj(ﬁdmmtmb 1B,20g, Excess
10% Na2CC3 ( dded,.sl OV\A nd .t he atiles wer enoved
under r educe@q %‘f@’ﬂ? édge B%mgﬁ‘ﬁ'ég ?°A‘§eal"d%8§ flé%qj g%{ %‘F e%q th Et CAc
and the Conbmnﬁ'df\fter the addition was complete, the slurry was allowed to reach 0°C

gradually where it was held for another 1.5 h. Excess NH,4ClI (sat'd., aq.) was

added, and the mixture was filtered through a pad of Celite 545. The filtrate

20 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

25 with H;0, dried (Na;SO,) 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

30 mmot). After stirring overnight, the mixture was filtered and concentrated under
reduced pressure. The residue was taken up in CH,Cl; and washed
sequentially with H,0, Na;COj3 (10%, aq.), H,0, KHSO, (1N aq.) and H;O. The
organic phase was dried (Na,SQs), and concentrated to afford 6.0 g of
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extracts were dried (Na2SO4) and concentrated to yield 6.1 g of Conpound IG
as foam HPLC R = 3.76 mn, 100% Ms (ES) M+ = 369. 15 A sol uthg 8{”2006
Compound 1 G (6.1 g, 16.5 rrm)l) was dissolved in 15 nmL of a 1:1 fL\ i on
TFA: CH2CI 2 and stirred for 1 h at rt. Volatiles were renoved under reduced
pressure, awuloobsyss esi due was di ssolved in CH2ClI 2 and tr eetradoidshds excess
10% Na2CC3 (aq). The | ayers were separated, and the agueous phase was

N 200y andCR 1 A E TR, IR R £ B o e B 20 sabue ol
HPLg:ORé = 1.5 mn, 100% 1MS éES) VH = 269 A sol gtion of Corrpoung zllcm("rgl?
9. 1003 Ol b SRR o4 3 5 hooh B B A Gosheyuy 4 T0)

7 nL of CH3(Réxahés, QheﬁtréétdehfSUmlLZJfWHF5andY¢odDéd 10 0°E@. washeéwdded and t he
reacti on was sti rred for an additional 48 The m xture wa%fjéllt red and

concent r & ecBUSPRBSIPR WA @Jdad drapwise a galubgn Pf Gempoued AR5 & d

(silica: CH%QH% rh@a#nﬁnmﬁe nﬂ.&@ﬁ@ Wls %m‘tr@d aﬁo@fotr@ 5 W kA sfiréd 8n Of Cormound_
11. HPLC R, = 4, M5 (ES) 0 To a solution of Compound 1l in

15 nL of pyradﬂ'tmal/\@c{? hadtdbdTee WLXME W@Wdi@%ﬂm%mamth@ﬁ@ﬁﬂﬂ-ure was

stirred for resi due
was {reat od 100 RS A ARRIGRIES" TBe RAR waf SEEE bR OBy BT bR
PCT/ US02/ 3329a@rmeddn rband stircedf aiy adifitiorieh é.54mi Excess d®% Naa€O: (@) wasl | ect ed and
rlnsed h t npound
Al Mf?(aébw'}ﬂg%l\sts %Egﬁgmgm%%{%@%dg%%{%ﬂ’%gJp?fmb’(%nd 1.11 in
50 m - of CH3@E\aqueous daleedaa extvhcted Grtinuds with E(Mdawmwmtblhedn nonet hane
(0.9 g, 7.7 mml) i H20, The f|| ered a he
(icraie |y e g tiaionant cbfedfdd et parbommaBiis "the
CH3CN. The rasfohin. APLERE € 358 mih, Wa8%; MSS MH#-l-ZiﬁQ.f romi-PrOH to yield
5.5 g of Conpound 2 as an off-white soIid@HPLC: Rt = 3.6 min; 100/ x; M
(ES) MH+ = 671; Anal. Calc'd for C43H35N206P1. 0 CAH1ING3.1.0 i-PrCH 1.5 H2O

C, 64. 2315 H A 8olafion b Cémp8und 16 (613, 16 PdmohavarldisselvédindE mbof@. 449, N,
4.85;, H20 2.74, Far_Exanpl el LC was perforned using What man 250-msilica
gel plates. solution of TFA:CH,Cl; and stlrred for 1'hatrt. Volatiles were removed under
reduced pressure, and the residue was dissolved in CH2Cl2 and treated with
excess 10% Na,COj; (aq). The layers were separated, and the aqueous phase
was extracted 3 times with CH2Cl,. The organic extracts were combined, dried
20 (NazS0,) and concentrated to afford 4.3 g of Compound 1H as a viscous oil.

HPLC R, = 1.5 min, 100%; MS (ES) MH" = 269.

A solution of Compound 1C (4.9 g, 10.3 mmol), Compound 1H (3.3 g, 12.3
mmol) and HOBT (2.1 g, 15.4 mmol) in 100 mL CH3CN was treated with a
25 solution of DCC (2.5 g, 12.3 mmol) in 7 mbL of CH3CN. After stirring for 12 h, 5
mL of DIPEA was added and the reaction was stirred for an additional 48 h.
The mixture was filtered and concentrated. The residue was purified by flash
column chromatography (silica: CH2zCl;:MeOH ramped from 98:1 to 95:5) to
yield 6.9 g of Compound 1I. HPLC R; = 4.3 min; MS (ES) MH+ =727.
30
To a solution of Compound 11 in 15 mL of pyridine was added 5 mL of
bromotrimethylsilane. The mixture was stirred for 15 min, then concentrated
under reduced pressure. The residue was treated with excess 3N HCl(aq),
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Preparative TLC was perfornmed with Analtech 1000-msilica gel G- plates.

Fl ash col um chromat ography was conducted with flbsh colum sili ces ggtil 2066
15 63 m and columm chromat ography was conducted with standard silica gel.
HPLC separations were carried out on three Waters PrepPakgr)U Cartridges (25
x 100 mm “8UR@9EKm C18, 15-20 gm 125 A) connected in SETUER/I3s; ectlon
was at 254 nmon a Waters 486 UV detector. Analytical HPLC was carried out
on a Supel cthen kstirhd7foPBDS Thelwhite [rEcipitate waslcoifegted and inded avithivateat 254 nm

Rober t son vt iRk Ersydd Rl 545 o SRERRR g a R B Bt eh T

PCT/ US02/ 332[(]6 (E8) MHve: 616 ToA dationZof Compidiad 1V kiSO D Y%f SRCNGvas
H2NC( CH2OH) i - PrOH O.recr

PCT) US0o 153 oM TMiong i rbBanein amnameth™s (0.9t L580) A  ng 1 ne

appropri &g e rﬁL%‘FH&OQ Thg%bﬁftnbﬁw%s fﬁ&@f’alpémﬂﬁue%ﬁbté %Bﬁﬂl&éd aﬁ&%d‘rﬁ%l' oW ng
Conmpounds 1 and 3-33 of the invention were al so prepared CP Name MS W
99

(MH+)n (1) ﬁozcqutpné@ FEMove masthefi tbg@mﬁékyﬂ)earﬁiswapawe id was 592
napht hal enyl bedistahiz08 RBRNAP R 10 yigrd 38 §di ompdiRd R %S offSitite solid.
HPLC: R, = 3.6 min; 100%; MS (ES) MH+ = 671; Anal. Calc'd for
C4oHasN206P*1.0 C4H11NO321.0 i-PrOHe 1.5 H,0: C, 64.23; H, 6.54; N, 4.79;
10 H.0, 3.08. Found: C, 63.93; H, 6.40; N, 4.85; H.0, 2.74.

For Example1, TLC was performed using Whatman 250-um silica gel plates.
Preparative TLC was performed with Analtech 1000-um silica gel GF plates.
Flash column chromatography was conducted with ﬂ'ash column silica gel (40-

15 63 um) and column chromatography was conducted with standard silica gel.
HPLC separations were carried out on three Waters PrepPak® Cartridges (25 x
100 mm, Bondapak® C18, 15-20 um, 125 A) connected in series; detection was
at 254 nm on a Waters 486 UV detector. Analytical HPLC was carried out on a
Supelcosil ABZ+PLUS column (5 cm x 2.1 mm), with detection at 254 nm on a

20 Hewilett Packard 1100 UV detector. Microanalysis was performed by
Robertson Microlit Laboratories, Inc.

O
oo OO
1B
VAN BuLi; -78°C
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(3) [2-[3-[1[1-][(6- et hoxy-2-napht hal enyl ) carbonyl ]-3- 687
pyrrolidinyl]nmethyl am no] carbonyl ] -2-napht hal enyl ] -1-(1- 13 April 2006
napht hal enyl } 2- oxoet hyl ] - phosphoni ¢ acid (4)
[2-[3-[[[2-[(6-Dbrono-2-napht hal enyl ) carbonyl ]-4- 771

pi peri di nyWoo¥gs4ani no] car bonyl ] - 2- napht hal enyl ] - 1- (1- PHFREY2/33206

napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid (5)
[2-[3-[[[2-[(2E)-3-(4-fluorOphenyl ) - 1- oxo- 2- propenyl ]-3- 651
pyrrolidinyl]nmethyl am #r bonyl ] - 2- napht hal enyl ] - 1-(1-

napht hal enyl ) - 2- oxoet h S 331 c acid (6)0O

[2-[3-[[ et hyl [ 1-[ (2E) - 1yexd 3; ropeyl]4 647 KH,
pi peri di nyl ] anggpoyca ny ] - 2hay epyl Mel
napht hal enyl ) -'Z- oXxg I] p‘hUs'phonl ami 2 - 1G

[ 1- (1- napht hgyén ) 2- oxo- 2E}sB -[(43 -1- 564
plperldlnyl)carb yl ]-2-napht hal enyl ] e yI] phosphonic acid (8)
[ 1- (1- napht hal ey]) - 2 2- 0Xd- 2-[ 3-[ (4- oxo- | - pheny|,-A, 3, 8- 6340

triazaspiro[ 4. 5]jdéc-8- vyl carbonyl] halenyTy et hyl
(9) [2-[3-[[net .L(}jé¥ ??QQgph%§ﬁfﬁ-o = 2/pr
4-piperidinyl]agmn rbon A ]-1-(1-
napht hal enyl @ oxoet hyl1§- prosp onic a0|§ﬂ%10) [2 -[3-[[ mdHhy
1 -ox0-3-[4-(trifl wuoronethyl)phe nyl]-2- 715

propenyl | - 4- pi peri di nyl ] am no] car bonyl ] - 2- napht hal enyl | - 1<
napht hal enyl ) - 2- oxoet hyf - phosphoni ¢
[ 2-[3-[[ et hyl [ 1- ( 2- napht hal enyl ¢ 1) -4- 621 pi
carbo n yl]-2-naphtha | e ny}l]-2- 1- phenyl et

hosphoni ¢ aci d

-[(2 B)-

d’i nylJami no]
phoni ¢ acid (12)

: 4 naphthal enyl]-1
-(1 -naphtha | enyl)-2-oxoet hyl ]J}- phosphonic acid (18B)

[2-[3-[[[2-[ (2Exe3-[ 4- (di net m no) phenyl ] - 1- ox0-2- 690 -
propenyl ] - 4- pi peodgli nyl ] net hyl agi ndMSBhenyl ] - 2- \napht hal enyl ]-1 - (1- napht ha
| enyl ) - 2- oxoet hyydpmphogphoni g~ aci d HAl4aq) ~ )
[2-[3-[[4-(31geth¥yphé#€T7Nl-@§perhdFﬂyI]é%YﬁUmylhuz- 594

H,NC(CH,OH)s, N * HyNC(CH,OH)s
i-PrOH; H0
recryst.

1 — e~ )
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napht hal enyl ] - 1- (1- napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ 56 13 April 2006 WO
03/ 035654 PCTI USQ2/ 33206 acid (15) 13 April 2006
[ 2-[3-[[ (1- benzoyl - 4- pi peri di nyl ) met hyl am no] car bonyl ] -2- 621

napht hal eny §%1 nap hthal enyl)-2-oxoet hyl ] -phosphonic acid 16)

[2-[3-]] 4- (‘YAB@? thi azol yl)-1 -pi peridinyl]carbonyl]-2- REIUS02/33206

napht hal enyl ] -1 - napht hal enyl ) - 2- oxoet hyl ] - phosphonic acid (17)

Ei [ 3- L(ﬁyl(:l F)dslbmﬂgmélpyd@tmmﬁf@abplw1 }ant?sﬂmhlthgltmaﬁ»dreﬁnatéiﬁmng
napnt ha en oxoet
[2-] 3p[ [ met by Pf %1°95%°‘§'%?EP‘Q f?af) 9?95}%9’!11‘% e B-3.of ey

pi peri di ny||h9éﬁtbﬁ]v@eél%©@>)‘édaré?d'nap hth al enyl]
napht hai enyl ) - 2- oxoet hyl ] - phosphoni ¢ aci d (19)

[ 1- (1- napht ‘bnyl) 2- OX0- 2 [3-[(3-PABWyI -1 - 550 MS m/e
pyrrolidin _ _ '
[2-[3-[[ et k) [1[2([3 [[lﬁéthvl(4*bhwbwlﬂmﬁv))aFﬁ*ﬂ%?oonyll-z 592

pi peri di nyl] am NAd

napht hal enyl sranaiom
[2-]3- [(cycl %ﬁ@éﬁﬁ

(ﬂnmmwmﬁkdetﬂyﬂ(dhosphomc acid
(1- napht hal enyI

E"Yé)gﬂ’ AYharenyl1-1- 5027
gc"'ﬁ’ W [[[4-(1.4- 572
di net hyl et hyl )cyB?QmEi'?mI Iopf ?t égﬁ @5 1 { [[[4-(

napht hal enyl@dy 1- 21f3q gw@ﬁwbﬁm )»aéhtaz@ﬁmdr&o cmphom c acid%7A3)

[ 2-13-[[ met hyl [1p.b3n@ia9| ylaﬁwdoq&errb@ﬁw}é-néph glenylph-(peri d (M)

' nylh][ ﬁml noj far boRap chgle Pﬁlo%étﬁ TC ac«d I (24)

na al en on|c est er

[2p[3 [[[1y[(%)6 h%d%d 1¥ Eﬁ' Pa'g PE"Y'E;g 651

peri di nyl ] met hyl BYff '“‘Qcﬂ a"?L“-Y{]ﬂ (1'

napht hal enyl ) - 2- mt‘ﬂﬁ)}')‘%ﬁ&ﬁhﬂhpﬁoﬁoﬂ"{

[ 1- (1- napht gy enpl-p3-[Enemaf RH2E)-1-bro-Boptidhgn pedpunyij41- 578 647
piperidinylJamino]carbonyl}-2-naphthalenyl]-1-(1- .
naphthalenyl)-2-oxoethyl]-phosphonic acid

(7) [1-(1-naphthalenyl)-2-oxo-2-[3-{(4-phenyl-1- 564
piperidinyl)carbonyl]-2-naphthalenyl]ethyl]-phosphonic acid
(8) [1-(1-naphthalenyl)-2-oxo-2-[3-[(4-0x0-1-phenyl-1,3,8- 634

triazaspiro[4.5]dec-8-yl)carbonyl]-2- naphthalenyl]ethyl]
phosphonic acid

9) [2-[3-[[methyl[1-[(2E)-3-(4-methylphenyl}-1-0x0-2-propenyl]- 661
4-piperidinyljJamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(10)  [2-[3-[[methyl[1-[(2E)-1-0x0-3-[4-(trifluoromethyl)phenyl]-2- 715
propenyl]-4-piperidinyllamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(11) [2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4- : 621
piperidinyl]Jamino]carbonyl]-2-naphthalenyl]-2-oxo-1-
phenylethyl}-phosphonic acid

(12) [2-[3-[[4-(4-methoxyphenyl)-1-piperidinyljcarbonyl]-2- 594
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid

(13) [2-[3-[[[1-[(2E)-3-[4-(dimethylamino)phenyl]-1-ox0-2- 690

propenyl]-4-piperidinyllmethylamino]carbonyi]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid

(14) [2-[3-[[4-(3-methoxyphenyl)-1-piperidinyllcarbonyl]-2- 504
naphthalenyl])-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
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pyrrolidinyl]carbonyl]-2-napht hal enyl ] et hyl]-phosphonic acid (26)

[2-[3-[[(1-acetyl

napht hal enyl ] -1

- 4- pi peri di nyl ) met hyl am no] car bonyl ] - 2- 559 (2:}? April 2006

- (1- napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ aci d

[2-[3-[[ et hyl (4- et hyl cycl ohexyl ) am na] car bonyl ] -2- 530
- (1- napht h@lganpsssss2- oxoet hyI ] -phosphonic acid (28) PCT/US02/33206
[2-[2-[[methyl (tricyclo(3.3.1.137]dec-1- 582

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

napht hal enyl ) - 2-

oxoethyl] phosphoni c acid (29)

napht hal enyl ]- 1

[ 2-[3-[[ met k1A) (4E2Fi3dﬁ?4beﬁzwémmmvl)rﬂgth'amlﬂDﬁaThOMh@"' ]1-2- 53

napht hal enyl ] -

1 ndphtnaiemy]at-(1-naghthaBaylyaeixopttyllphosphmic ¢

2006 WO 0 3103 5adid5 4 PCT/ US02133206 (30)

[ 1- (1- napht e
ridinyl]am

[2-]2- [[m?thyl[
pi peri di nyl]am

n I apht hal en 1) -4-
(109 5% lnhﬁég#%r ?'semyoxae‘@g )&%onp 08

ndfCar bonyl]ph enyI] 1 -(1 -naphtha lenyl)-

oxoet hyl ] - pl(ras)ph[qqeq o@@lbﬁeiyﬂ}ﬂéth ammo)carbonyl]—2 naphthalenyl]-1-

met hyl [ 2- 3-[[ meg
plperldlnyl
napht hal eny

] 2-
[ 1- (5-chl or obenzggé‘iimg OQYT

rbonyl ) - 4-pi perigH “rfyﬂra}rﬁﬁ °'5Y'b

E lhcs‘s'phl@alwc)d 4- 669

napht hal eny{{g)2- [QX(QQ{QW{M dnypipl e 2 Alter

Synt hesi s for

1- naphthyldlethylpho onat
conbi ned” i n(@)s ] gdR- [Eﬁﬁih)ﬂﬂ ol2emethyl-1-9xeRrropyt

Coppeoiainylc )gtﬁhémhdl"eﬁglgtﬁm-pl‘d&ﬁ nig 3@6 13" oL) vere

ound

acid 57 13 April

657 I pe
pho acid (31)

2.
516

717

ral%z [g%enyllpropyl]-4-
- ‘(12 712 napht hal enyl ca
m acid

nat isgg Met hod of
and

u5| ng a dry |Cc§-ﬁet hanol

cooling bath. A RBefigindlaminoleagbenyll2ygaph tfﬁ??‘y61 .597 mol) in THE was
added to the cow@tnﬁ'%mr%omthﬂ] R’é‘&?ihﬁg'c acid A

(1)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

[2-[3-[(cyclopentylmethylamino)carbonyl]-2-naphthalenyl]-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid

(2-[3-[[{4-(1.1-
dlmethylethyl)cyclohexyl]methylammo]carbonyl]-Z-
naphthalenyl}-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid

[2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4-
piperidinyllamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid methyl ester
[2-[3-[[[1-[(6-hydroxy-2-naphthalenyl)carbonyl]-4-
piperidinyllmethylamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid
[1-(1-naphthalenyl)-2-oxo-2-[3-[[3-(2-phenylethyl)-1-
pyrrolidinyllcarbonyl]-2-naphthalenyl]ethyl]-phosphonic acid
[2-[3-[[(1-acetyl-4-piperidinyl)methylamino]carbonyl]-2-
naphthalenyl}-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid
[2-[3-[[methyl(4-methylcyclohexyl)amino]carbonyl]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]}-phosphonic
acid

[2-[1-[[methyl(tricyclo[3.3.1.1% ]dec-1-
ylmethyl)amino]carbonyl}-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

[2-[3-[[methyl(4-phenyl-3-cyclohexen-1-yl)amino]carbonyl]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl}-phosphonic
acid
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the tenperature at about -20 Cto forma fine slurry which was stirred for
an additional 30 m nutes. A 2, 3-naphthalinedicarboxylic anhydri dT %B

2A 10 (158.80 gm 0.7612 nol) was added portionwi se over about a peri od
while Kkeeping the tenperature of the m xture at about -20 C. The addition
funnel andwddassssaal |s were rinsed with THE (100.0 nl), pCivesexmotosng bat h
was renoved and the mxture terrperature rai sed to about 5 C for about 1.5

h. Once theipg gn HPLC the fi r% pH of the
m xture was 8] t( gﬁﬂe’% %4 "l‘?g 6N HO 422 ni, 2.34
nmol) while the t 'é‘f]ff’@ ar “fanap V@ q‘ﬁ"}ﬁned at about 5 C. The
m xture was stirf 'F'céﬁlﬁ’ut 30 min nore at about 5 Cto provide a crude

product as @1)i r[e [Mlnﬁéihﬂp|-qzchap'ﬂﬂﬁalem¢aiﬁornﬂ)OdUCt was filtered2dsing a
porcel ai n filterpipdiinyimiss)ta®onffpheRPIR 1-(1aipBthatdnyl)-20at er (1000.0 nl),
left to filter mmmtﬁmsbﬁgncgaued at 70 C to 20 provide a d| l'ithium salt
Compound 2C (365 ans; Y /?c npound 2C was ed in the
next step wl u’nemﬂ?{&:ﬂ tnvlﬁ(@attapawa'em ﬁ%ﬁ?(B‘V’)'(qZSOO 0 m) wat er
(360.0 nL) were %@r&inx’l@"anqlcwknﬂha-néphma&ﬂ'ylés( 13 April 2006 WO 03/ 035654
PCT/ U502/ 33206 Cwnhthatenye2-oxeshyll-ghesphinieacidnol ) was added to the stirring

sol ution angg3)t he. (fslc?ﬁafom (Eﬂlmﬁ;ﬁd:; 2t[3qﬁ{,&ﬁm (2-100.0 n) tgqporma

slurry. The sl urgabnics A4 m&ﬁgzand then 12 N HCl (80.0
m., 0.960 nol) vwas.a ]%'ﬁg g'[:lagﬁi’ as t slurry turned into a
22 on began,

hazy sol uti-ef- . - ,
then was cooled to about 5 Cfor 1 hto prow de a crude product as a white
granul ar solid. The product was fil teaafplépd washed with water (500.0 ni),
then dried ip vacuo 95 t a tepperature of about 50 C to provide
Conpound 2D AlegtiyR Yfé 'SWC%PWM?COrrpound 2D (199.8 gm) and THE
(2 L) were crMit fardn 1.0 RN andair; IfiétHyIBREd ngtgaterrperature
of from about O(QC@%\OWSO oudcbgﬂj& I\/l\/?1 (I -rreat%hth gl | n’;fepgé (51.5 nmL) was
2dded T o & nCamRaind AR (250 @mmd 7017 o) wpiseomiIned R TRk arckaokled 8

tenmperature g, f! F@Wagrﬁcé &R34HI cBofin bé&gg %ﬁtg)'?\eof‘”l’ﬂﬁuh%ag' tated

for an additiona unt a sol ut| t al ned
(i sobut yl chl($9$1.0miatle)97(r5al) i T Hhaeasaatided tcpthetc;amm mixtyveiwhile kelepingi xt ur e

Lo AL sl 2y SRR A G Mt 0 19

additional 30 minutes. A 2,3- naphthallnedlcarboxyllc anhydride Compound 2A

A
7

10 (158.80 gm, 0.7612 mol) was added portionwise over about a 1 h period while
keeping the temperature of the mixture at about -20 °C. The addition funnel and
flask walls were rinsed with THF (100.0 mL), the cooling bath was removed and
the mixture temperature raised to about 5 °C for about 1.5 h. Once the reaction
was complete (as shown by HPLC), the final pH of the mixture was adjusted to

15 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

20 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 to a flask and stirred.
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warnmed to a tenperature of fromabout 20 C to about 25 C, then agitated for
1 h. Once the reaction was conplete, the NMMsalts were filtered, 13/\A§ﬂ'|@@030
with THE (150 nL) and allowed to dry. The filtrate was then conbi ned wi t h
n- heptane (2.5 L) over a period of about 10 min and then agitated at a

t enper at ur ¥OPBOI6¥m about 20 C to about 25 C for about 3BCHESEYIE206Additi onal
n- heptane (1.5 L) was added over a period of about 10 mn. The m xture was
then cool ed Campourein?C (385Ut gmpd.7e1amalpaat addéd td)thaksmtrtngiscﬂhtmm(hmiged for 25

about 1.5 h e resulti \ us I’ISIO tered shed wi th n- hept ane
1000 iy nithe ey Was insed i 3B ot Bl Lo G AR R S whEn s o
vacuo over nigiked at RT e8P imites an@thdn PAINHTIYS80.4Lt, @SBO)Q\:I@I) 8s adéiéd provi de
Compound 2E (165 gns; nBSS é@el d: 88.4% . 30 DCM di chl or oiret hane) (600 ni)

and a 2- napHtVBbYR "&'HIPGF'%Iés riOHMmed '"'@158‘95570 sgiytione The selipmwes i n a fl ask
26 (190 &) auteral BEShtEhAREton gt el BRF et Bl He S SR IE SSHP o
hydr ogen carpnunae a rrud2gioductias p white grariular satidle Theypadactdvas ﬂltarédamﬂel

agi tatcd 1 omabon Wi Re) Panck PR B AR BRIk SIRNASRTS) vt e
(i 550l Ve 5 (Do RAHO0S, AT oL & e 00 of Cabei e 1 about 16 Minutes, the

| ayers were allowed to separate over a period of about 30 m nutes. The

aqueous 4gay &fomBsund' ZPMRS gafhHE WZQ_QWH%o%h@@n EQQ\QK NhenWas again

added and the m xture agltatedfor a period of about to about 10 min. The

| ayers Wler e agitaledvand aoolesldp artemperature Qf frpen plbeutdx °Cam110'~135 °Gi NMMJ t he
aqueous | ayqy iihy A ARARYFT AR Fiat 300od pTRsRUARE v iohile m X[ U e

stirred gent'l a’peri om abou The | ayers
were al | onedemperatyra waisemaintainedsatpeterperatireadfdedm aboutin°Gitecaidut 56Cgani ¢

| - 960 t d t f
Compound a1 e BRI 398 teh agiafea 1oF SpadafiRRel B RCE P BSREYERYRSH h bow
26.54 gns,  @btdinedt 18T Fl@sobatschiorefodmatl (36 L) wae maded gortionwiszOngies, ~ - 265

ng/ mL in DCI\%%and acetic acid (4.9, n) were conbined in a flascl,< and the
m xture was (R BIuretemperalyigyas maintained At iempasature of from about 0 °C to

about 15 °C. When the addition was complete, the mixture temperature was
warmed to a temperature of from about 20 °C to about 25 °C, then agitated for
1 h. Once the reaction was complete, the NMM salts were filtered, washed

20 with THF (150 mL) and allowed to dry. The filtrate was then combined with
n-heptane (2.5 L) over a period of about 10 min and then agitated at a
temperature of from about 20 °C to about 25 °C for about 30-45 min. Additional
n-heptane (1.5 L) was added over a period of about 10 min. The mixture was
then cooled to a temperature of from about 0 °C to about 5 °C and aged for

25 about 1.5 h. The resulting suspension was filtered and washed with n-heptane
(250 mL), allowed to air dry over a period of about 30 min and then dried in
vacuo overnight at a temperature of from about 45 to about 50 °C to provide
Compound 2E (165 gms; mass yield: 88.4%).

30 DCM (dichloromethane) (600 mL) and a 2-naphthoy! chloride Compound 2F
(189.0 gm) were combined in a flask and agitated until solubilized.
4-Piperidone hydrate hydrochloride Compound 2G (150 g) and NaHCO;
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0O Cto about 5 C. 2. OM McNH2 (et hyl am ne) (296 m_) I n THE was added 20
portionwi se while maintaining the mxture at a tenperature of fro% g)ngfo

to about 19 C. The mixture was allowed to warmto anbi ent tenperatur

was agitated for a period of about 30 min. NaBH(OAc)3 (sodium '

tri acet oxymwmo avgsbss de) (51.4 gns) was then added porti onwicsasednsbe

mai ntai ning the solution at a tenperature of fromabout 19 C to about 27 C
25 The m xtu Gbout

anbi ont | 1o SoauT afeer CirooRa) (K0 This et hERBBIE Vet diich BRI )

wat er 500 DEM (3R8snigdvasiusdd toginseithe Ainmehand the resuliing orixture wias errper ature
of bel ow ab 0 % s then
added to 8 {at&? or?gB,‘?i O%%@gtﬂé’?&%%ﬁ%a@%ﬂ) agfgre a%uég]%h d]y(}' )a[%‘b pH 11.
The m xture (Eswwaagddeﬁtedhmﬂgsk aud;trye rhodurewasrstncrédwigdrousiy tbdissolvil t 0 about

10 m n. The we ara e e a ous | ay was renoved. \Water
(145 M) S vette G0 Afteria BatioH o arduE s 1 anG TG RulsS) Fls45rs Wl about 5 1o
about 10 malometolsa‘y@@se BRIrQ FEdof $dBat 30 Afhutes] Tl’i‘@a&ﬁm@llé draes

contai ning 60 13 2006 WD 03/ 035654 PCT/ US02/ 33206 ound 21 was

r emoved (con(?é‘?ﬂ"leﬁt iSetirated @sipeus HablCQx{3pmL )G’aﬁf@aﬁfb?dd?ﬁﬁ“‘tﬁ‘?cul ated mass

of Conpound i deithed4or 4 BeriiiPof ABb%E 5X6 8bskt 1B midYITh eQQ WE#eZl (150 nt,
0.069 nmol) was placed in solution with CH2Cl 2: THF tSi,150 1:8) and

concent r at edaliowed toiseparatg pvar@ Rﬁit&’@@f\ﬂbw@%mﬂw erafuenys fﬁw%t wee at a
tenperatyge u )49% one 320 nmL
\/vagpaddet}j po(r%{r?%ﬁgm Z%Q%B@?Egmf hi c é@dé&gatrgj t’flreg'lr'{ er tf}éh t‘?l‘ro'aélanot he§ :
fl ask. The nperiagraf framsabayit iS5t @douhtp muw(Th@laerS(vmregﬂpwegWeQwa@m ne) (11.0
m., 0.063 J%er g%r&]%? Mﬁﬁnﬁzgnd%hg%ﬁ% Qgé g@b . The 10

m xture was heat to a errpera ure o perlo of from about
6 to about 7Cbmp6mn32lblIwasrremot/ed)(cqmentmjnploéCen‘@aenttablmDQMI—Z%B(QB, t he

1 om abour . 799 BLosttgbmae: o EORpadid eRIRCME E8ie8 b FaéRy £ 571 05

crystal l1&i ngasdveidngs.46%).oud point tinme around 28 h). The product Was
filtered 15 and washed with acetone (2X 10 nL) (each wash), then dried in
vacuo overnight at a tenperature of about 75 C to provide Conpound 2J (31.4

gns; yi el d:Cdmpduii 2H$~50 yins,!-<2650mgaiL. in DCM) and acetic acid (4.9 mL) were
combined in a flask and the mixture was cooled to a temperature of from about
0 °C to about 5 °C. 2.0M MeNH: (methylamine) (296 mL) in THF was added

20 portionwise while maintaining the mixture at a temperature of from about 0 °C

to about 19 °C. The mixture was allowed to warm to ambient temperature and
was agitated for a period of about 30 min. NaBH(OAc)3 (sodium
triacetoxyborohydride) (51.4 gms) was then added portionwise while
maintaining the solution at a temperature of from about 19 °C to about 27 °C.

25 The mixture was aged for about 40 min at a temperature of from about ambient
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

30 was agitated vigorously for a period of from about 3 to about 10 min: The
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
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Compound 2J (10.0 g) and acetonitrile (40 nL) under nitrogen were added to a
20 flask to forma suspension. The suspension was agitated for a pgppAIchodk
fromabout 5 to about 10 min, then bronotrinethylsilane (10 nL) was added
via additional funnel over a period of fromabout 10 to about 15 mn at RT.
The sol ut W8ho3WawSstirred for at |east a time period of XROBWSzU3P6at it.
Once the reaction was conplete (as shown by HPLC), the m xture was

transferred compbumb2iaisl feniiveli{EstRlenatibrl SFCLNasiRM 41 6h D@NBO.ZZ@W?/W-) . The
e

resulting slurry was stirred vigorously during the addition and

t enper at ur e Wi FRiGFtedmass pf Gampawed 2! 'E(P(@"ft‘lﬁ-g%eﬁ‘ﬁi mgsgyieldh@S.3%lr ry was
further agitated over a period of fromabout -1 to about 1.5 h, then
filtered and washed with water (2X1 5 nL). The resulting wet cake was then
dried i n vacdempownd2lgheo ml, 8.068rmel) waamiacet imsolati@ruwith@?-mtzbﬂﬁ 6\Blde a

d . . it.8.. id. .. K (110.0
Cade P! 951ty REPAR torcentratiudo 8K 8 i Al et Rainthinihg SROMBArel (210
03/ 035654 P@Vd.t?ﬁﬁfeﬁ?ﬂ&ﬁoffdgaekort%egmnmausingraroqoqliﬁgl?asi. uz-ytamasels]ti rred at
RT over a er.l ro OUt t o abqut | mn the recrysta I zatl on
N ture oab dBz8 i wasadhed dntiannieto B dek of b FRsitr e obfo iney, MeaH and
gr adual | y_affigskdTWeaniniutd Ras UGRABE Ad EIRILFTY, @RetorifLtmiamires 11.0n

e

t
acetone:water (1100 ; 4:1) solution was a and the suspensi on was

m.; 4
stirred at FQ'T'HQ)%%"}?@@"@QCQJPPWW%W& 9m0@§7mnwerel@f!31% mheo afford a
white sofj d. lhg ws'r%aT%Gtofédtbfr@r PelufSF aRRNES! ¥l YEHSS of frdm Zbar® ML)
ﬁewasten I’Ig ht" at a

formng a wet ca I n vacuo overnig tenper at ure of
from about IWtdabaibFut Ghcedhe cegotion wde camplete (astshbwh bydHPLG)Mbeund 2K (82. 3

; yield: 9 fi ] ' | 1] d 2K
(300" oy 0. Byl ofiec'd Bt S elre o CHS B e 8o 8EBP " 0% o7
nol ; a cl earfrathiabeutcZd/etabout 9@ h (thel praductese takendp toet8 i to stafttask and et hanol
300 niL d ter. (30 ni d. Th tq | t d, t id
S ol ear’ sol dvaRTEpodiviea BUE pft HEE asdl 2EhY HY BRI BB onPume
formed afa eraral washeddwitif adetone @Xo10 mR) {eachavash), tBeddrdedlinavacbo ck whi t e

suspension was fornmed after a period of fromabout 3 to about S h (the
m xture nmay W@é’?jglﬁt@t@ée@@ﬁi’é‘ﬂeﬁg a@ﬂ'#aléeé E%B/’QY'QPI 1ORRQUHT ﬂﬂ‘QﬁA gms,

yield: 75.1%) as a white powder.

Compound 2J (10.0 g) and acetonitrile (40 mL) under nitrogen were added to a
20 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
reaction was complete (as shown by HPLC), the mixture was transferred to an
25 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).
The resulting wet cake was then dried in vacuo overnight at a temperature of
30 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 methanol (550 mL) were added to a
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a thin suspension is not formed after a period of about 3 h). The suspension
was stirred at RT for an additional period of about 4 h. The thiclﬁ April 2006
suspensi on 20 was thinned by addi ng ethanol (180 nL), then filterea End
washed with ethanol (120 nlL), allowed to air dry over a period of -about 30
mn and themods#msesi n  vacuo for a tine period of from abetiusddisszee about 67
h at a tenperature of about 40 C to provide Conpound 2E (38.6 gns; vyield:

91.8% as a Bi.s: it t I Qu: .
tris(hydr oxyﬁé?ﬁ?l f?ﬁﬁn%n%hgﬁée& @%a'g%gﬂgg:at RISO vfr 3&95'5’(’ o&fé?mexbg%l ez,

anal yti cal HSB® abeuté@rmindthecatrystillizgtiGthenirdunergave laumazy(sbiutiopwithinl. 6 mm 5 p;
detecti on was, at, 220 Pheno e una 5 8 4.6 . X 250:

det ection vva?bgyt %Tg'u%ga W&dgwﬁéﬁwvﬁﬁf%a xlmgg@ﬂ.s%er}%}rhm

det ecti on wagfigt abbift 30mMhinaek) 'S acéloné:aatsl(y S0GmLaE: 1) eolutionads ded

Quantitative Technol ogies, Inc. 62 13 April 2006 WO 031035654 PCT/ US02/ 33206
aq. HO 2B 2@ndthg sy ?WWWW}*W@%ENWWS °fm2@%é%g@a;wtms

NaBH( CAc) 3 | 198 khirr td BiforyRNWRite 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
temperature of from about 30 to about 35 °C to provide a recrystallized
Compound 2K (82.3 gms; yield: 96.1%) as a fine white solid.

10
Recrystallized Compound 2K (30.0 g, 0.0431 mol) and
tris(hydroxymethyl)aminomethane (13.07 g, 0.107 mol; a clear white crystalline
solid) were combined in a flask and ethanol (300 mL) and water (30 mL) were
added. The solution was agitated to provide a clear solution after a period of

~ 15 about 15 min. A thin suspension was formed after a period of from about 2 to

about 3 h and a thick white suspension was formed after a period of from about
3 to about 5 h (the mixture may need to be seeded to enhance crystallization if
a thin suspension is not formed after a period of about 3 h). The suspension
was stirred at RT for an additional period of about 4 h. The thick suspension

20 was thinned by adding ethanol (180 mL), then filtered and washed with ethanol
(120 mL), allowed to air dry over a period of about 30 min and then dried in
vacuo for a time period of from about 24 to about 67 h at a temperature of
about 40 °C to provide Compound 2E (38.6 gms; yield: 91.8%) as a bis-
tromethane salt (ratio of tris(hydroxymethyl)aminomethane:Compound 2E:

25 1.99:1).

For Example2, analytical HPLC was carried out using Phenomenex Luna (15

cm x 4.6 mm,; 5 p; detection was at 220 nm), Phenomenex Luna 5y C18(2) (4.6

mm x 250; detection was at 225 nm) and Synergi 4u MAX-RP 80A (15cm x 4.6
30 mm; detection was at 225 nm) columns. Microanalysis was performed by

Quantitative Technologies, Inc.
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63 13 April 2006 WO 03/035654 PCT1US02/ 33206 2 eq. H2NC(CH20H)3 2K Et OH H20
Exanple 3 As a specific enbodi nent of an oral conposition, 100 ngldDAprlt2€06
Compound 2 of Exanple 1 is fornulated with sufficient finely divided

| actose to provide a 5 total amount of '580 to 590 ng to fill a size O hard
gel capsul w0 @ioedesyi cal Experinental Exanples The utilit JCHUS@2RE2%0nmpounds
of the present invention as a serine protease inhibitor and, particularly,
as a cathepsin G or chymase ihibitor useful for the 10 treatnent of

i nflammatory or serine tegbe nediated disorders can be deterni ned
according to the proceqﬁkfs—eescribed herein. Exanple | Enzyne-Catal yzed
Hydr ol ysis Assays - Cat epS|n G 15 Enzyne-catal yzed hydrolysis rates were
nmeasur ed spectrophot onetrj u5|ng hunan Htrophll cat hepsin G (At hens
Research and Technol ogy) 1 (Cbrtex Bi ochem), a

chr onogeni ¢ substrat eg( SUS a- Bachen) in aqueous buffer
(100 nM Hepes Nad , o1 H 7 4 ¥ Bq. $iC! 1800 nM Nadl, pH
8.0 for chym§ | a—bewi c2p3) . | C50

experi ment s were~\cgnd gt eg fixing qhd substrate
concentrations (70 n nzyrre mvl sp_:{bs{r ca?CG 10 nMenzyne, 0.7
nmVl substrate f chymase) and varying the i nh| bi tor concentration. Changes
i n absorbance at 405 8 re nonitored usi ng th sof t ware program Sof t max
(Mol ecul ar DexANe£8Yy upan addition of 2 7Ry ith and without inhibitor
Per cent ijli oY was_cal cul ated by

n'BQFoM@“of Wt hout inhibitor to
al ues We're detgo i ned\us a four paraneter

present at 37
conparing the
those with inlgtbit

fit |ogistics m)d,eP brm "N ndlcates/aP onyp at 64 13 April
2006 WO 03/ 03581 ’IB EtO \Q 1}{'

o HOS( "W e

HO
A= Odon
# NaHCO 2H
2F
NaBH(OAc); CHa 0

|
n" 0
MeNHz 21

1.4 eq. Cpd 2I;
EtN(i-Pr),

2E —
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PCT/ US02/ 33206 was not tested. Table 4 summarizes the assay results for
cathepsin G and chymase inhibition for conpounds of the present i1BWFl2006.
5 Table 4 CpdlIC50 (M nIC50 (M n Cat GChynase 10.083 0.01470.0053 0.00198
20.081 0.009700. 0067 0.001870 30.068 0.01920.072 0.0083 40.090
0. 02050. 003 0393%8H014 50.0720. 02150.2 0.46 60.067 0. 01X4HUEHEH2060 00152
70.210 0.050120.008 0.0221 80.130 0.010110.0074 0.00228 90. 053
0.01550. 011 0.0032 100.053 0.01650.019 @HY65 11@.9 2.820.0321 120.179

, 03Q60. 010. 0.0019

0. 02640. 00722K0. 00156—*80. 028 : I} ij.Ol 190. 238 ‘9'3 .

0. 040180. 009 0.02312 230. 67010. 4@5& 248

P
o

0 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.

Biological Experimental Examples

The utility of the compounds of the present invention as a serine protease
inhibitor and, particularly, as a cathepsin G or chyma'se inhibitor useful for the

10 treatment of inflammatory or serine protease mediated disorders can bé
determined according to the procedures described herein.

Example 1
Enzyme-Catalyzed Hydrolysis Assays - Cathepsin G

15 Enzyme-catalyzed hydrolysis rates were measured spectrophotometrically
using human neutrophil cathepsin G (Athens Research and Technology) or
human skin chymase (Cortex Biochem), a chromogenic substrate (Suc-Ala-Ala-
Pro-Phe-pNa) (Bachem) in aqueous buifer (100 mM Hepes, 500 mM NaCl, pH
7.4 for catG; 450 mM Tris, 1800 mM NaCl, pH 8.0 for chymase), and a

20 microplate reader (Molecular Devices). I1Csy experiments were conducted by
fixing the enzyme and substrate concentrations (70 nM enzyme, 5 mM
substrate for cat G, 10 nM enzyme, 0.7 mM substrate for chymase) and varying
the inhibitor concentration. Changes in absorbance at 405 nM were monitored
using the software program Softmax (Molecular Devices), upon addition of

25 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. ICsy values were determined using a
four parameter fit logistics model. The term "NT” indicates a compound that
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250. 156 0.02870.0097 0.00357 260.096 0.01830.015 0.0013 270.070

0. 01040. 0051 0.00224 280.400 0.090110.036° 0.01110 290.150 O. 03%1% (5)8%
0. 002810 65 13 April 2006 WD 03/ 035654 PCT/ US02/ 33206 Cpdl CSO (M

n Cat GChymase 300.590 0.04020.0158 0.00082 31>100.0114.95 0.672 320.86

0. 0320. 311 v2303/ds3k4 0. 00720. 001 0.0002 Exanple 2 Anti - Agtfnsessgodf fects in
a Sheep Mdde! of Asthma The efficacy of Conpound 2 for the treatnent of
asthma was eyaluyat gdidd? @ 5 validated nodel of Ascaris suum antigen-induced
asthmatic response in conscious sheep (Abraham WM, Pharmacol ogy of

al l ergen-induced early and |ate airway responses and anti gen- |nduced ai rway

35040y 1 1o Eael furhfprfeo b el REBRS ot PRRER G a3 ohRSsE i

ase |ne 0 aerosol
car bachol wef@ cobipaundsioflthd pdeawt invention:t o antl gen chal | enge. Basel i ne
val ues of _specific lung resistance (SRL) were obtained and the sheep were

then gi veR a specified anount (ng) of the test conmpound as an inhal ed
aerosol at a specified tine before antragryd 15 chal | enge. Post drug
measurenents of SR were obtained and the sheep were then challenged with
Ascaris suum anti genCpieasulGpiMp of BRL wer s, GiMpi ned immedi ately after

chal l enge, hourly from 1-6 hcaftGer chall enge Gtiyimase the hal f-hour from

6'% 8 h after chall epge. N%ﬁ%rﬁﬁ?ﬁ't S ?f %055%80019 8
2 0.081+0.009 70 0.0067 +0.0018 70
3 0.068 + 0.019 2 0.072+0.008 3
4 0.090 £ 0.020 5 0.0039 £ 0.0001 4
5 0.072 £ 0.021 5 0204 6
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 49+28 2 0.032 1
12 0.179+0.038 10 0.0073 £0.0017 10
13 0.064 + 0.008 3 0.004 1
14 0.230 £ 0.030 6 0.010x0.001 9
15 0.075 £ 0.030 5 0.017 £0.005 3
16 0.190 £ 0.020 7 0.0085 £ 0.0023 7
17 0.098 + 0.026 4 0.0072 £ 0.0015 6
18 0.028 + 0.006 3 0.0010 1
19 0.238 £ 0.030 8 0.022 +0.062 9
20 0.090 £ 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 0416 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
27 0.070 £ 0.010 4 0.0051+0.0022 4
28 0.400+0.090 11 0.036+0.011 10
29 0.150+£0.030 13 0.0082 +0.0028 10



obtained 24 h after challenge followed by a 24 h post-challenge with
carbachol 20 to neasure airway hyperreactivity. Conpound 2 was aqginifag&gd
as an aerosol at 0.1 nyg/Kg/dose, twice-a-day (BID) for three cons i

days, followed by a dose on day 4, 0.5 h prior to antigen chall enge.

Ascaris suy@ediissgen challenge was given at the zero tinperd&2R8ioet - 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
66 13 April 2006 WO ©pd035a64, (AMN)/ USO 33206 ICkalpM)nge) wds conpl et el y
bl ocked (n = 4 sheep/ group).Cht@ure 2 shows Chymasee del ayed airway

hyperreactivity neaggred 4 st 9 anpigde8 +ghdengepas neasured using
car bachol chall engegalas a 't‘sa%@é'(grjr%fp 2 E'OQE%E(%g.dfn addti on to bl ocking
abl e

et el
the increase in ai r\%y resi®Qnce, as "Zhoﬂ\ﬁ‘r8 5, #Conmpound 2 al so
bl ocked the rise in3enfl ahdée®@.93 cel | 22und@s in the brohcho- al veol ar

I BAL) fluid I h le 5 tment BAL Cell
| avage (BAL) f1uid 3370l afli3f 9B ddyese phegor b.dad! o 5 3 eat men

Basel i neNeut r ophi | sLynphocyt esEosi nophi | sMacr ophages Basel i ne22. 04 12. 894. 82
1.746.29 3.98172.2 20.8 8h Post 24. Fxaivpl®813. 39 5. 4461. 58 29.87209.3 44.7

anti05n 26h ES bl EIRGRR oS 0bt MRTB Ao 205 20,4, At gen Compoune
Basel i nel2. 6fheeffidaty df Comisiind@@r e tledmeftof Betiima 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).
i
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
then challenged with Ascaris suum antigen. Measurements of SR, were
obtained immediately after challenge, hourly from 1-6 h after challenge and on
the half-hour from 6%2-8 h after challenge. Measurements of SR, were
obtained 24 h after challenge followed by a 24 h post-challenge with carbachol

20 to measure airway hyperreactivity.

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

25 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
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3.17 0.654.16 1.100.37 0.3277.85 2.36 Antigen 24h Post 3.86 0.953.72
0.770.04 0.0375.16 2.71 Antigen Wile the foregoing specificati O%tA%iﬁﬂﬁfG
the principles of the present invention, with exanples provided for "the
purpose of illustration, it will be wunderstood that the practice of the

i nvention eureyBsases all of the usual 15 variations, adapigteRiiseand/ or
nodi fi cations as come within the scope of the followng clains and their
equi val ents. 67 13 ril 2006 3/ 035654, PCT/ US02/ 33206 CLAIMS What is
clainmed is: $AIERNIYMZTERM Pteﬂ\é?\gﬂ‘a?eé’ ‘(3‘|'): SPRERIOUP). R5_O- \O R4 Fornula (1)
wherein R1 is selected fromthe group consisting of a heterocyclyl ring
(wherein the_point of attachnent for the heterocyclyl rin t R is a

ni trogen ri ngoHtAFhahtal Nerdetayed aipayyRerractyay @?@@9&(3@‘% thgosts
optionally s ot ] ' | | ect ed
fromthe roﬁ%%&gﬁd#géégpggﬁréggﬁﬁg Cgr%‘ bgﬁgﬁgﬁ ‘quggﬁgg?ﬁdﬁtg@eon a
term nal Tarboeked om with a substituent 10sel ected fromthe group consisting
of aryl, heteroaryl, (halo)l.3 and hydroxy; b). Cl.8 al koxy optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group consi siniadgitioh tablobking the ihtrehse jn aieway tesitance; as shown in Table 5,

Compound 2 also blocked the rise in inflammatory cell numbers in the broncho-
alveolar lavage (BAL) fluid sampled from these sheep.

10
Table 5
Treatment BAL Cell Count (x1000/mL)
Group/Time
Baseline Neutrophils Lymphocytes Eosinophils Macrophages

Baseline 22.04 £1289 482174 . 6.29+3.98 172.2 £20.8
8h Post 24.55 +14.08 13.391+5.44 61.58 £29.87 209.3 +44.7

Antigen

24h Post 111.7 £38.9 36.30+15.68 168.4 £95.1  245.6 +20.4
Antigen

Compound 2 (1.0 mg/kg x 4 days) (last dose - 30 min prior to antigen
challenge)

Baseline 12.66 +2.07 3.1510.79 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 3.7210.77 0.04+0.03 75.16 +2.71
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 usual

15 variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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c). aryl; d). heteroaryl; e). cyano; 15f). halogen; g). hydroxy; h).
nitro; and, 20i). heterocyclyl optionally substituted with one t o 18wpril 2006
substituents independently selected fromthe group consisting of oxo and
aryl; and, (F))ptionally fused with the carbon of attachnment to forma spiro
het er ocycl YO OMH6¥t y: 68 13 April 2006 WO 03/ 035654 PCT/ BSSH95033396 and,
wherein the aryl portion of the a). and i). substituent, the heteroaryl
portion of Ch&M8. substituent and the c). aryl and d). heteroaryl

substi t uent ALe %Ftiegnally substituted with one to four substituents
independentIS\Q' aLPLABE S om the group consisting of Cl4 alkyl, C24 al kenyl,
Cl. 4 al koxy, 1.cyclrosdripdundofifireurcye! vl , aryl, aryl (Cl4)al kyl, aryl oxy,

het eroaryl, heteroaryl (Cl.a)al kyl, hal ogen, hydroxy, nitro,

(hal 0)1. 3(C14) al kyl and (hal 0)1. 3(Cl-4)al koxyY R7 is selected fromthe group
consi sting of hydrogen, Cl-a al ky- d C2_ | kenyl; 10 R8 is selected from
the group consisting of: aa). ,Cl. 8 aN y substituted on a

term nal carbon atomwith a substit fromthe group consisting

of cycloal kyl, heterocyclyl, & aryl, ryl ,xam' no (substituted with two

substituents independently 15%sel ect f th %Foup consi sting of hydrogen

and C1.8 alkyl), (halo),-3 and\h_yﬂr 5 oal kyl; ac). cycl oal kenyl ;
“R3

and,
Z

E N
R\
Rg— 0/ \0 R4

Formula (I)
wherein !

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

a). C1.s alkyl optionally substituted on a terminal carbon atom with a substituent
10 selected from the group consisting of aryl, heteroaryl, (halo):.3 and hydroxy;
b). C,.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo).; and
hydroxy;
c). aryl,
15 d). heteroaryl,
e). cyano;
f). halogen;
g). hydroxy;
h). nitro; and,
20 i). 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

moiety;
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ad). heterocyclyl (wherein the point of attachnent at R5 is a carbon ring
atom; 20 wherein the ab). cycloal kyl, ac). cycloal kenyl and ad) 13 April 2006
het erocyclyl (wherein the ad). heterocyclyl contains at |east one nitrogen
ring atom substituents and the cycloal kyl, heterocyclyl, aryl and
het er oaryl W¥B¥As of the aa). substituent are optional IPETASEHIRA6Ut ed Wit h
one to four substituents independently selected fromthe group consisting

of : 25 ba). &ad Qviedréiitheptyl podibh yf thehs)t aidif) esbibatituent, ehérhet@l-oaewplmmratomthh

bstit t I t f th
Subggi fulan?gni ﬁggﬁg 3 t';"%é?’é@f’%&%&@fﬁ%& fﬁ'P?ﬁ%ﬂa’é’bﬁgsé'ﬁﬁeﬁﬁ Ye hydrogen
and C1_5 al kyl )opnémy%))ﬂ;st&u@advuthycsl{eomxfoumabsm@en& iRl &sERdeA) $186tkd Y

substituted on a termnal carbon atomwith a 30 substituent selected from

the group consif@mm thg gseur sensistipng of Chapliyh C34@H@"Vh§h¢@USPXY-bQYF OaH‘dP bonyl

substitutgd w ti4u S r of C1.8
al kyl , ar§| atrhg %@égﬁ %ril ?&RC ?F?@ZQQ/'J){ kenyrﬁrﬂeﬁggoc?r@ﬁs 13 Apri |
2006 WO 03/ 035@§mgen:mymm B0 thatadi-gCa-alaly| @d Haio ky(Cia)atkoxy;

het eroaryl (C2. 8)al kenyl; bd). aryl; be). heteroaryl; bf). am no substituted
with two substituents independently selected fromthe 5 group consisting of
hydr ogen andRgis stledtéd/fromithe groupaoonsistifidf hyurdgereiCqs dtky) andhi@elg oxy; bj ).
nitro; 10 bk). ete|rocycl yl optionally substituted with one to two oxo
substituents; &HEWY:pi ). sulfonyl substituted with a substituent sel ected
fromtheq@roup consisting of Cl1.8 alkyl, aryl, aryl(Cl. )alkyl,

aryl (C2. 8) al enyl het er par _(C,.e) al kyl and
het er oar yl ( ‘%?Fi/ﬁon‘%hépguﬁctoﬁé'sﬁ aryl, be), heteroaryl and bk).

het erocycl yl 5 t@,tldlkwabﬁorﬁn sUBRItLBE oA MerAE] Erben Gy withar T ons of the
bc) . substltuent are optional |y substituted , with one to four substituents

i ndependent | y S@uggtgt@@ptfqe{ﬁq EOTg the,group consisting of cycloalkyl, heterocyciyl,
aryl, heteroaryl, amino (substituted with two substituents independently

15 selected from the group consisting of hydrogen and Cy.g alkyl), (halo)s
and hydroxy;

ab). cycloalkyl,

ac). cycloalkenyl; and,

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

20 wherein the ab). cycloalkyl, ac). cycloalkenyi and ad). heterocyclyl (wherein the

ad). heterocyclyl contains at least one nitrogen ring atom) substituents and
the cycloalkyl, heterocyclyl, aryl and heteroaryl portions of the aa).
substituent are optionally substituted with one to four substituents
independently selected from the group consisting of:

25 ba). Ci.g alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C.g alkyl), (halo)+.3 and hydroxy;

bb). Ci.g alkoxy optionally substituted on a terminal carbon atom with a

30 substituent selected from the group consisting of carboxyl, (halo).; and

hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of Cy.g alkyl, aryl, aryl(C4.g)alkyl, aryl(C,.g)alkenyl, heteroaryl,
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consisting of Cl4 alkyl (optionally substituted on a term nal carbon atom
with a substituent selected fromthe group consisting of am no (sug&r bogesd
with two substituents independently selected fromthe group consisting of
20 hydrogen and C ' $ al kyl), (halo)l.3 and hydroxy), Cl.4 al koxy (optionally
substi t ut edW@mMAB563¢r m nal carbon atomw th a substituent PEAYES02/83d06 r om t he
group consisting of (halo),-3), amno (substituted wth two substituents

i ndependent |y sehgfdréshyCRsfalkiicardr katdroaBE, sfalkeaylef hydrogen and Cl. 4

al kyl), hal ogen, hydroxy and nitro; 25 and, provided that the optional

subst i t uent E’%a@'hféd to the ad). heterocyclyl nitrogen ring atomis not

sel ected froﬁbihﬁetgfoﬁ\'&q' consisting of bf). amno (substituted with two
substituents | ndependent|ly selected fromthe group consisting of hydrogen
and C1.8 al kpf)) , aminp. substituteshwitioiwo subgtituerts independently seleeted frrothe | s
selected gromt . Slest,) f | (optionally substituted on a
term nal éar bon@?‘g‘;me%p |%91§ %ﬁ&é@?ﬁéﬂ?@ﬁé ’ed fromthe group consisting
of aryl and bg)lecyamoyl ), aryl and heteroaryl; wherein aryl and heteroaryl
and 70 13 ApH\Je %%06 WO 03/ 035654 PCT/ US02/ 33206 the aryl and heteroaryl
portions of BNt uted al kyl are optionally substituted with one to
four substitpgntbydrolependent|y selected fromthe group consisting of Cl.4
al kyl , am nohésub,stj tuted with two substituents independently selected from
the group coBBi sty of hydrogen and Cl4 5 alkyl), cyano, hal ogen, hydroxy

and (hal ep1. Bkﬁlh&)aﬁicwlyli opténallysuBBtifate) With 8fdRwoXxd SUbBEReAtst hg and
I ndependently selected fromthe group consisti ng of ca). hydrogen; 10 cb).
Cl-4 al kyl oék)-i civifPny substifuted Witha sibstituest pelagted &orhthe HOYRATHMSIRING

substituent sel Pd?tc%g éi.();p'rgryh&chp‘%,gmgpggjg@tz_iaygg(egy' ABlghsar{isubstituted with
two substituents independently selected fromthe group consisting of

hydr ogen and ClAeienearyj(Cielaliyband hetgraarv(ferslptkenybc) . C1.4 al koxy optional Iy
e or oot HaRPInE Beb PiyRag] LB Bttt {rom
15 aryl and heteroaryl portions of the bc). substituent are optionally substituted
with one to four substituents independently selected from the group
consisting of C,4 alkyl (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
20 hydrogen and C,g alkyl), (halo)s.3 and hydroxy), C14 alkoxy (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of (halo)s.3), amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C14
alkyl), halogen, hydroxy and nitro;
25 and, provided that the optional substituent attached to the ad). heterocyclyl
nitrogen ring atom is not selected from the group consisting of bf). amino
(substituted with two substituents independently selected from the group
consisting of hydrogen and C,.g alkyl), bh). halogen, bi). hydroxy and bj).
nitro;
30
R4 is selected from the group consisting of C14 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting

of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
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cd). C24 al kenyl; ce). am no substituted with two substituents independently
selected fromthe group consisting of hydrogen and Cl4 al kyl; cf)13 Ail 0088,
and, 20 cg). hydroxy; optionally, R2 and R3 together format |east one ring
fused to the benzene ring; thereby providing a nultiple ring system wherein
the nulti pM® B3Y¥SSystemis selected fromthe group conBCEURREGSHS C9- Cl4

benzo fused cycl oal kyl, C9-Cl4 benzo fused cycl oal kenyl, C9-Cl4 benzo fused
aryl, benzo futhedricanttieteart pyttions df thersubsfituteidalky taee optigrally ; and, wherein

the multiple ri . tem can optiongl |y be substitute | one to four
substituents ?ﬂ%é‘&@%@&ﬁﬁ%eé%@wa@gw%ﬁ?{W@PSP%%IB'YCS&%&W%‘{'?%%?; da). Cl4
al kyl opti onal gioupWensisting 6KC LalRyl! &rhifo8lbstiItbe With twEsubstiluénts subst i t uent
selected from{he group consisting am no (substituted with 30 two

f
substituents i WHEB@MVIS?'%'@F’J&’%H‘%W'BHPPﬁ'éSiﬁtf'&Rf hygregegidanddfef hydrogen
and Cl4 & kyl )alk&l?,?ﬁ?m%,&%l@d&, HX&B@%M ﬁ@rl]e)&b;h IgPXy optionally

substituted on a carbon atomwth a ubst'i'tuent selected fromthe
group consisting of (halo)1.3 and hydroxy; 71 13 April 2006 WO 03/ 035654

PCT/ US02/ 33296, : ] [ ' ; ' [ dently
sel ected frg%?rﬂgha Sfeg%}%%ggﬁgqsétb:éﬁ%&%f%&%@@ﬁﬁ%ﬁ%%ﬁ%@l%ﬁ%&lf%qﬁgﬁ hal ogen;
de). hydroxy; emdp cobsidfingofnitro; R5 is selected fromthe group consisting
of hydrogen caénd C%. 8 al kyl (optionally substituted on a term nal carbon
atomwith a L)I'bay {9&Mt sel ected fromthe group consi sting of am no

(substi t10 eccbM Ch aikyl sptiomkily substititeédore peerenail caridh stlemesikied from t he group
consy Stin0 of DYk IRy ield st rbop SORHER o R0 iRr e,
sel ected from t o guisstifuentsiptsperitienty sélécted dokry theagiduh abrxisting;of R6 i S
akoxy. 15 ar y (@98 B s Ak, GaBaH LS ol konyl oxy
aryl (C2. 8) aldegn, 4 alkoxy optionally substituted on a terminal carbon atom with a
15 substituent selected from the group consisting of (halo).; and hydroxy;
cd). Co4 alkenyl;
ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C.4 alkyl;
cf). halogen; and,
20 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
selected from the group consisting of Co-C14 benzo fused cycloalkyl, Co-C14
benzo fused cycloalkenyl, Cs-C14 benzo fused aryl, benzo fused
25 heterocyclyl and benzo fused heteroaryl; ; and, wherein the multiple ring
system can optionally be substituted with one to four substituents
independently selected from the group consisting of:
da). C4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
30 two substituents independently selected from the group consisting of
hydrogen and C,4 alkyl), (halo).3 and hydroxy;
db). C.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo),.3 and hydroxy;
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aryl (C2. 8) al kenyl oxy, aryl, aryloxy and hydroxy; X and Y are independently
sel ected fromthe group consisting of hydrogen, Cl$ alkyl (opti 0%"*"?/" 2006
substituted on a termnal carbon atomwith a substituent 20 selected Trom
the group consisting of cycloalkyl, heterocyclyl, aryl, heteroaryl, amno

(substi t ut ggh §deb&yss Wo substituents independently sel ect eql thisRhee group
consi sting of hydrogen and Cl.6 al kyI) (haI 0)1.3 and gr oxy), Cl.8 al koxy

(optionally bsti.tuted, t tom wth S stl uent
Selectod 1o BEe sl Edad wiivig Sapetis pors SBmraenty seiastfihube ) o8
al kenyl oxy, cyclgalponsistiagef ﬁy‘df@?yd andCyls alka'ryl oxy, heteroaryl anhd

hydr oxy; optignally, X and Y are fused together with the carbon of

at t achnment t@fchaiﬁg&"spl ro cycloal kyl or heterocyclyl noiety; and,
optionally, ,@ gsent; wherein X is one substituent attached by a
doubl e- bond sel cte fromthe group consisting of 0, S, imno,

(C1. 4) al Kyl idf).ndittoid 30 hydroxyimino; and, Z is selected fromthe group
consi sting of a bond, hydrogen and Cl.8 al kyl; if Z is a bond (wherein Z
forms a double bond with the carbon of attachment for 72 13 April 2006 WO
03/ 035654 P4 idselbb%ﬂﬁﬁnme gtonpreolisistinghot hyoiregesrdnda@ds altkyl{optionaliybst i t uent

attached by a sin sel e romt roun consi sti of,, hydr ogen,
Cl_8 al koxy, ct 'Ll-ﬁ%‘gﬂmaoﬁ?v“'"a %?%@tonaWBﬁE%}'Bi‘ﬁ%\?ra l' cge{ﬁﬁm;t %xy, 5 and
i soner sd r ?celrrgtoee foaseﬁﬁg aﬂﬁmo (Subsstitute® it hwo gng{ktm&rﬂs indepesddntly2. The
conpound, of claijm erein i S not t an is on stituyent

et achodBy o SRHRe RO hesupuR FotaiD o PHGIogPB @Ra Qs Al (FAPYes 208 S

imno, (C -4) ah@bkwm aplctobudttawguusmm«edmh%netbmﬁ%rmemuén@f claim1
wherein Y is not present and IS gne substituent attached by a doubl e-bond

sel ected from HepgRdandy sé@ﬁﬁdsff‘?'ﬂﬂ‘ecﬂmt!p CPRFIBINGA 112 200 FRlagEn)s 4. The
conpound of claim|l wherein Y is not present and Xis 0 attached by a
doubl e-bond. 5. The conpound of claim1 whe Zis selected fromthe group
consi sti ng dfe Bypglestadremdhearonp £opgisting of C13alkyl,|aryI(C1.8)aIkyI Ci.g alkoxy, '

15 aryl(C1.g)alkoxy, Cg alkenyl, C.g alkenyloxy, aryl(C,.s)alkenyl,
aryl(Cz.g)alkenyloxy, aryl, aryloxy and hydroxy;

X and Y are independently selected from the group consisting of hydrogen, C1.g

alkyl (optionally substituted on a terminal carbon atom with a substituent

20 selected from the group consisting of cycloalkyl, heterocyclyl, aryl,
heteroaryl, amino (substituted with two substituents independently selected
from the group consisting of hydrogen and Cs.s alkyl), (halo)+.3 and
hydroxy), C1.g alkoxy (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo):.3 and

25 hydroxy), C.. alkenyloxy, cycloalkyl, heterocyclyl, aryl, aryloxy, heteroaryl
and hydroxy; optionally, X and Y are fused together with the carbon of
attachment to form a spiro cycloalkyl or heterocyclyl moiety; and, optionally,
Y is not present; wherein X is one substituent attached by a double-bond
selected from the group consisting of O, S, imino, (C1.4)alkylimino and

30 hydroxyimino; and,

Z is selected from the group consisting of a bond, hydrogen and Ci.g alkyl; if Z
is a bond (wherein Z forms a double bond with the carbon of attachment for
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20 6. The compound of claim 1l wherein Z is hydrogen. 7. A conpound of
Formula (la): wherein 25 R7 is selected fromthe group consistin% O‘{f/[
hydrogen, Cl e alkyl and C2. 5 73 13 April 2006 WO 03/ 035654 PCT/ USoZ53%%s
al kenyl; and, R8 is selected fromthe group consisting of: aa). Cl.8 alkyl

optional | y wosihsckst ed on a termnal carbon atomwith a ':'pcqmggj,j;@dgent
sel ected from the group consisting of cycloal kyl, heterocyclyl, aryl

het er oar yl , St n m the
group consi sti r’ngq'dwr%/gr"898¥?%8?mar@t1*'§' %q%(%%?&%ﬁg‘?%%f@ %g'hggr %09 ab) .
cycl oal kyl ; ac)selecgeﬂlfunh krengroup odsistiry efdlydrdgene Cog atkoxy, Cadmkeriioyhe poi nt
of attachrrent at | rbon ri r&g atom; wherei.n the ab). cycl oal kyl,
ac). cycl oal ke ’%Bryé@)“ alkopy AR IWAOXY (wherein the ad). heterocyclyl
contains at |east one nitrogen ring atom) substituents and the cycl oal kyl,
heterocyclyl, aryl and heteroaryl portions of the a rg? substituent are
optional Iy sa%ﬁpmﬁf%da%mﬁear@amomsm diasteseomaesany sajts thergebendent | y
selected fromthe group consisting of: ba). Cl.8 alkyl optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group consi si ng Ute eampaundwfclaimiovheraissY istnal presentdegdehidonel y sel ect ed

fromthe group cangi.sdt .l a&g1 )13and
hydr oxy; 20 bb). @Egﬁgﬁg%%hg%% %)%[‘Ple sucgefkfﬁd?aﬁgon aq? rm nal carbon
atomwi th a substansisting oE6| 8cimacb, f(Cmﬂakhlmgnmm hydnsiyininog of  car boxyl
(hal o) 1. q and hydroxy: bc). carbonyl substituted wth a substituent

sel ected ?rom the group consisting of Cl1.8 alkyl, aryl, aryl (CLl. 8)alkyl,

aryl (C2. 8) al Benyl|Thehadnepaandydf clakh thetereinay isl r(dtbréléemlt kpd Xasdne
heteroaryl (C2.8) 4] lée{]tY:eht atg%}'ned %y%ldougf%) bon@lese?ec? Yros’n the group

consisting of O, imino and hydroxyimino.

15 4. The compound of claim 1 wherein Y is not present and X is O attached
by a double-bond.

5. The compound of claim 1 wherein Z is selected from the group
consisting of hydrogen and C44 alkyl.

20
6. The compound of claim 1 wherein Z is hydrogen.
7. A compound of Formula (Ia):
Ry
0] ll\l/ Rg

Y o=

| SoH
OH

Formula (Ia)
wherein

25 Ry is selected from the group consisting of hydrogen, Ci.g alkyl and Cp4
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bf). am no substituted with two substituents independently selected fromthe

group consisting of hydrogen and Cl1_8 al kyl; 30 bg). cyano; bh). g Iggﬁ@e
bi). hydroxy; bj). nitro; 74 13 April 2006 WD 03/ 035654 PCT/ US02/ 35 )

het erocyclyl optionally substituted with one to two oxo substituents; and,

bl). sulfomdosmadsss i tuted with a substituent sel ected freeriikergeaup

consi sting of Cl-8 alkyl, aryl, aryl(Cl_8)al kyl, aryl (C2.a)al kenyl,

het er oar yl , raﬁ%? éCl 8) al kyI and heteroaryl (CZa) al kenyl ; 5 wherein the
bd). aryl, be) eteroaryl and bk). heterocyclyl substituents and the aryl
and heteroaryl portions of the bc). substituent are optionally substituted

wth one to y selected fromthe group

consi sting o% %ff%aéP%ff&t{gﬁﬁ §r°H§dﬁ yg{sgﬂ@@%’ftut ed on a term nal carbon atom
with a subsaal l&@'fall@ﬁbﬂﬁrﬁdy fsnmmmtbeogra)tepnmahsarbbm atpnoiwitara no (substi t ut ed
with 10 t substjt ents end sel ected f nsi sting of
hydr ogen 3nd C1 s”h?tﬁ‘ﬁ') sequ Hy‘t‘]’f’ﬁ'ﬁwg o&yﬂoékyb&y?ﬁrgﬁq? Yonal | y
substituted on anjigidteidatyl Caaﬁ.herawnhmw&dm@wmbpémmy%@ke@uafbrﬁrom t he
group consisting of (hal))1.3), amno (substituted w two substituents

i ndependent | y sdhéegiora cpnaﬁvmf 'yﬂ&qwm%%w'hw dha'ﬁgnaraﬂgéw MY C1. 4 15
al kyl), hal oggn,cy eMgfk?p(y and nitro; and, provided that the optiqnal

substituent attached to the ad). heterocyclyl nitrogen ring atomis not
sel ect ed fr ot Hyclgatkapylcanti sting of bf). amino (substituted with two

and CL iy S TRSBERT (neRIrpb P oP Bhactdita Ry i Sialkoh g domy (LTI
racemat es, ewbereingheab). ayclaskky eo)rngy@oalh@)é ahd @d). heterocyclys (WHET@Indbﬁpound of
O e Bl b ffin a1 on i S50 el 9"
sel ect ed from thescygloalkyl, hetensdystyl, regyleindrhederogeyh paridnEbfithel day.l .
substituent are optionally substituted with one to four substituents
15 independently selected from the group consisting of:
ba). Cig 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)y.3 and hydroxy,
20 bb). Cy; alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)y.3 and
hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of Cy.g alkyl, aryl, aryl(C.g)alkyl, aryl(C..g)alkenyl, heteroaryl,
25 heteroaryl(C1.g)alkyl and heteroaryl(C..s)alkenyl;
bd). aryl;
be). heteroaryl;
bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.g alkyl;
30 bg). cyano;
bh). halogen;
bi). hydroxy;
bj). nitro;
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30 10. The conpound of claim7 wherein R7 is selected fromthe group

consi sting of hydrogen and nmethyl. 11. The conpound of claim 7 whereigi Bod s
selected fromthe group 75 13 April 2006 WD 03/ 035654 PCT/ US02/ 33206
consisting of: aa). Cl.e alkyl optionally substituted on a term nal carbon
atom wi th ¥O0®@B%64 t uent sel ected fromthe group consi st PR§USI2Z/BS| oal kyl ,
het erocyclyl, (halo)14 and hydroxy; 5 ab). cycloal kyl; ac). cycloal kenyl ;

and, ad). hegigr aryéroryclyl\UpasRally substithRdVitrrdneol tiolvxerdubatitubktst 8ndt car bon
ring atom; wherejin the ab). cgcl oal kyl , ac?. cycl oal keng/l and_ ad).

het er ocycl yI Plsubgyfionyesubstitutedhwithe a supstitueptselectadirom e groupsengishad at | east
one nitrogen ri ] I i he aa).
substituent ar e@pﬁ%ﬁ*l%}ggé@sl@i%{)% a:/?mﬁﬁzyal)%ﬁ?){l'oﬁﬂ%’%%rwsubst ituents

i ndependent | y sehetefaadytG aialkyhend hetgsoaylice-oalkany!; of : ba). Cl_e al kyl

optionall i 1 a.Lehm OrDW ; ' t
sel ected ?lr Z"h*?‘?’%‘é‘ tg%%&%%hgé)ép&ﬁgﬁowl%g{% n '?é\}m t h%l%u?gﬂ@ﬂ@éﬁnﬁiﬂ@%t S
i ndependent | y sef and bétefroaryh pdmtiorgr afdipe boh substituent afe optibnadjy substiided’l e
al kyl), (halo)l, n roxv. bh). Cl1. 8. alkoxy: nyl substituted
M n subet i HRENE dp B SBYtbuchte indehe ol Silecishom B 88 Skvi eyt
aryl (Cl_e) al kytonsisting(cfZ:8 atlyk @opyibnallyesubstitated on & Ceriniriat caebonl atéih.viiphal kyl  and
het eroaryl (C2. 8) al kenyl,; . b aryl; be). hetero | - Bbf). .am no.substituted
W Lh Lo’ subat AeBRTUST Relegiekefofniige grbispBasa amibo st ief o ng. of
hydrogemmnd CivdSsutistiilents?indépendehty sgested fidm thergfdm;ownsiﬂk%;.ofhet erocyclyl;
and, bl). sul fon(}ll substituted wth a su stJ' tu?n seLect d fromthe group
consi sting hydrogen and Ci.g alkyt), (halo)1.3 and hydroxy), C14 alkoxy (optionally

substituted on a terminal carbon atom with a substituent selected from the

group consisting of (halo)s.3), amino (substituted with two substituents

independently selected from the group consisting of hydrogen and Ci4

15 alkyl}, halogen, hydroxy and nitro;
and, provided that the optional substituent attached to the ad). heterocyclyl

nitrogen ring atom is not selected from the group consisting of bf). amino

(substituted with two substituents independently selected from the group

consisting of hydrogen and C,. alkyl), bh). halogen, bi). hydroxy and bj).

20 nitro;

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

8. The compound of claim 7 wherein R; is selected from the group
25 consisting of hydrogen, C1.4 alkyl and C,4 alkenyl.
9. The compound of claim 7 wherein Ry is selected from the group

consisting of hydrogen and C14 alkyl.

30 10. The compound of claim 7 wherein Ry is selected from the group
consisting of hydrogen and methyl.

11.  The compound of claim 7 wherein Rs is selected from the group
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of Cl1_e alkyl, aryl, aryl(Cl.a)al kyl, aryl(C2.3)al kenyl, heteroaryl, 30

het er oaryl (Cl. 8) al kyI and heteroaryl (C2. 8)al kenyl; wherein the bd)13 Apryboos
be). heteroaryl and bk). heterocyclyl substituents and the aryl and
heteroaryl portions of the bc). substituent are optionally substituted wth
one to fouMOs93%65t uents i ndependently sel ected from t he PETESHR/3PR0613 Apri |
2006 WO 03/ 035654 PCT/ US02/ 33206 consisting of Cl4 al kyl (optionally
substituted on a doasistimgbf:carbon atomwith a substituent selected fromthe

roup consi sti.ng, of alp)1.3 Iko substituted with two
gubsltol t uent s@ ?)ng"éﬂéqégﬂf"f%ﬂaglé)ﬂéﬁg r°<5‘rﬂ %HE'”""B%’QSBW(' g@RWNiag of hydrogen
and Cl4 al kyl), shBstRaént seietdiyfemXie glouptdnsiBiMy 610&Ricallg!, Hebtstogyiiyional

substituent attached to the ad). heterocyclyl nitrogen ring atomis not
sel ect ed froth'@aleh@@ﬂdMﬁgﬁxﬂl ng of bf). amino (substituted with two

substltu t sy tly selected fromthe group consisting of hydrogen
and e{pl kyt?)) %“y%ﬁ;@ﬂ&ﬂal ogen, bi). hydroxy and bj). nitro. 10-12. The

corrpound of aﬁ)alqycIDaUeBBvleiadeS is selected fromthe group consisting of
aa). cycl oal I( I ).y oCY.C I nd ad).
het er ocycl yl \'Ah er&)?ctl%gwher%mthgf ?'{t?)gcﬁ éhrwea'}qg} Rf’xseé §%b5ﬁq%gtaé&3gycl yl at
R8 is a car bmhenemmeabt)mjycloalkglr ach cytlealkényl an@ahbduleterd:cyc&}subétﬂumﬁsl oal kenyl
and ad). heterocyclyl, su ituents and the oal ki ortian he aa).
aUbst 1 uent  ar SRR A relasS i BBtalidia AL 85 iinaBR biw o fiend <

i ndgpen:}lﬁ?t I% mﬁcyctcatkyf pﬂﬁbm bftherad) psubstitiient aregapﬁbndﬂ@)surt])sf&ﬂltecahmw bc).

car bonyl (substi th a substitu sel ect om t he oup consi sting
of Caa al kyl . apeto four Shisbuibns RebeniEnly SFleeTiom ke gpys soiiiandy aryl
wherein the bdbf aryl substltuent and the aryl portions of the bc)
substituent are optionally ?ubstltuted with one to two substituents

i ndependent | 88)s &he@yboptianally sbsiifed op diemaipalfgrgn tom withgy| | C1. 4 al koxy,
di (Cl_e al kyl) arg,pgitudit!se@eidd frafﬁ'w?f Pféoﬁaak@ofaﬁw(wmm&yl 25 13. The

corrpound of claim7 wherein is se fromthe group
15 substituents independently selected from the group consisting of hydrogen

and C..g alkyl), (halo)13 and hydroxy;
bb). Cqg alkoxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of Cq.g alkyl, aryl, aryl(C1.g)alkyl, aryl(C.s)alkenyl, heteroaryl,
20 heteroaryl(C1.g)alkyl and heteroaryl(C,.g)alkenyl;
bd). aryl;
be). heteroaryl;
bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C,.5 alkyl;
25 bh). halogen;
bi). hydroxy;
bk). heterocyclyl; and,
bl). sulfonyl substituted with a substituent selected from the group consisting
of C4.5 alkyl, aryl, aryl(C1g)alkyl, aryl(C,.g)alkenyl, heteroaryl,
30 heteroaryl(C1.g)alkyl and heteroaryl(C,g)alkenyl;
wherein the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the
aryl and heteroaryl portions of the bc). substituent are optionally substituted

with one to four substituents independently selected from the group
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consisting of aa). adamant-1-ylnethyl, ab). cyclopentyl, ab). cyclohexyl,
ac). cycl ohexenyl, ad). pyrrolidinyl and ad). piperidi nyI (wher ei n3tApeil oot
of attachment for pyrrolidinyl and piperidinyl at R8 is a carbon ring aton);
30 wherein ab cl ohexyl, ac). cyclohexenyl, ad). pyrrolidinyl and ad).

pi peri di nyW ’8356 ionally substituted with one to two sBEHUSA38:6s

I ndependently selected fromthe group consisting of ba). C' alkyl, bc).

car bonyl (subs¢drisistiag ofCt amyBo@bﬁédaﬂlyenbstﬁeieinredténhmm thdof atem with 13 Apri |

2006 WO 03/ 035654 P 33206 consisting.of Cl4 al kyl, . aryl

aryl (C, _,)al ky? S4psf ‘éf'r“bjlst*éﬁ‘eé) ’P“Bﬁaﬁﬂa‘jng &ap%ﬁ Mﬁ«ﬁ“ﬁf"%e bd). aryl
substit uent an&nhbﬁs@tbétituté@%th(mé sQBstItJI@xtE’ﬁ‘)depeﬁ&@&ly'sIel&iﬁd éra tept i onal |y
substituted with one to two substituents independently selected fromthe

group consi st i $fguBcopiating ehfyydragenand Gi-43ky)). halogem@namyyrqxam no, hal ogen,
hydroxy and a(‘\aahn%)n%lea(tﬁ%ttﬂé gbtichal s&ﬁ%tutd@?\?aﬁQéHQé?PtB%é’EdF'h%té?bechre' nReis
sel ected fromthe group consisting of

cycl opentyl, afttrogerying atogyis, notael)ectedmnmﬂ@@nw coasbt:nmirbfbanmmyl and ad).
pi peri di nyl I and

pi peri di nyl at ﬁéﬁkﬂteh% ﬂﬁ)o%b&ﬁh%t;%{#&%ﬂ%&fy Je?éct%%’ frof) th?gﬂéd)gy
cycl ohexenyl , codsistipg of bydrdgery anciGqlg alikyl), bh)i palogeh, roj)l hpdrexpmd bjal I y
substituted with one to two substituents independently selected fromthe
group consistiMy®of ba). methyl, ba). t-butyl, bc). methylcarbonyl, bc).
| - propyl1@ar bonyl , bc). phenyl car bonyl 15 bc) napht hal enyl car bonyl, bc).

phenet hyl car,hony bc). he the carb henyl ; and, wherein
the bd). phé? lrgﬁ %'WPPHE ?ﬁ’@e[ﬁ\%%% %ﬂﬁgﬁgg)ﬁf"hﬁleegﬁ Pportions of the
bc) . substi tuenbor@s’ﬁnr@n:tfla@paiybnaamylb@u)éluyleﬁb)v\bydbam écg é yoalepgt i t uent s

I ndependent |y sel ect ed fromthe rou consjstin % { rret hoxy, 20

N, N- di met hyl ani n8nd ) deterecyciy h?HP'GWf%f%d’ ment %g’?%ﬂ@t hyl. 15. The

conpound - of cl ai ﬁétérdttwyﬁamet.b% &%H?phﬂ‘gja@fn)':\%&'éirﬁth(e'a%) dyeloafkgl, @ef.ed from
t he group consisting

[ 2-[ 3- [ [WRet hyl (4%&@@1%%@%{4&9@%@&&] mwtq and theseleatkghnartion - (1-

napht hal enyl) - 2- Gfxt‘F&%té’éé ibRRASANAE obtiérdly substituted with one t
[2-[3-[[Methyl [1-(2-n L11 {I‘eny | car gony su_ ptll Bgrl or? gmtw no] cat bonyl ] -
substituents independently selected from the group consnstlng of ba).

ac).

C14 alkyl, bc). carbonyl (substituted with a substituent selected from the
group consisting of Cy.4 alkyl, aryl, aryl(C1.s)alkyl and aryl(C4)alkenyl)

20 and bd). aryl; wherein the bd). aryl substituent and the aryl portions of
the bc). substituent are optionally substituted with one to two
substituents independently selected from the group consisting of Cq4
alkyl, C4.4 alkoxy, di(C14 alkyl)amino, halogen, hydroxy and
(halo)1.3(C14)alkyl.

25

13.  The compound of claim 7 wherein 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 and piperidinyl at Rs is a carbon ring atom);

30 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
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ht
-[
[ i
| e

-n | enyl ]-1-(1-napht hal enyl) - 2- oxoet hyl ] - phosphoni ¢ aci d;

-[ (6- Met hoxy- 2- napht hal enyl ) carbonyl ] - 3- 13 April 2006
yl ] met hyl am no] car bonyl ] - 2- napht hal enyl ] -1-(1- na

| ) - 2- oxoet hyl ] - phosphoni ¢ aci d;

[[1
n .
1WQq S0B56Ho- 2- napht hal enyl ) carbonyl ] -4 pi peri dPCT/US02/33206
1-
n

ha

[

di
ny
[[I

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

oxoet hyl ] - phosp&mis@mg@r (o 98 alkyl aryl aryl(Cy.4 galkyl and a I(Cz4)alkenyl) and bd).

[2-[3-[[[1-[(2E)- (4 Fluoro g -1 0X0- 2- prop r))/lpl

pyrrolidinyl ] net ¥aM ﬁEﬂ"&HPeo?fﬁy . %MWHQP@WT il C('HO"S of the bc).

napht hal eny| ) 2- Oxaishielt SEORABRANCsubSiiliod Wit Snds o ARAGNRL03! 035654

PCT/ US02/ 33206 [2-13-[[ Met hyl -1-oxo-3-p ropenyl ] - 4-

pi peri di nyl ] ani nonéepassiently saeﬁsgmﬁa hergroqp sc_onsaqtmgmlﬂma mﬂ )a 2-

oxoethyl] phospho
[2-[3-[] thyI [1- ’(@%ﬁ g_émgl n{l?%n;lpgh%anl?/ﬁn hgdrox§ aFr)uri (SIB%I?&/.PﬁQ%ZaIkyL
pi peridinyl]am no] car bonyl | - 2- napht hal enyl ] - 1- (1- napht hal enyl ) - 2-

2-nap
[2-]3
pyrro
pht ha
[2-]3
I nyl ]
2- 0X0

i

oxoet hyl h | . .

(2T a T [ et 1- TH RSt ot slaim 7 whetein Bp 5 A8SRTY (SRBHDS %P1 openy! | -

4- pi pﬁr: ?I nKI ] arrP GWiSMnboﬁadl)] aaamamm Jyimhetiwyl) ab)leyclopempiitditd) apiohpxy;

oxoet osphoni.c

DT T 1201 (o) A atiahenemviyRdinPyEsidinutand ad). Biegrdiny (ypersit the point

pi peridimnyl ] met hydfmaﬁh@ﬁr#@ﬁay&dnd&rynambabah@.nylldtﬂlﬂé 4 camiontringl Reml);) -

2- oxoet hyl ] - phosphonl c acid

[ 2-[ 3- [ [ ( 1- Benzoy¥heres ?ﬂ?r?WWPW'H@‘E%?Y%‘PH%PYJ&?%HW?'ldEW' arhAdhal enyl -1

- (1 -napht hal enylipgi ){l%?é‘&%)ﬂmﬁl?@&%‘éﬁﬂhéd #Mth@ne tb Bvd Sutlstifdeptsohexyl met hyl am
i no) car bonyl ] - 2- napht ha - (1- napht hal enyl } 2- oxoet hyll]] phosphoni ¢

acid; [2-[3- [[wéeme{npeptiywecte fr@n(mgw%ﬁmtﬁgpf BakEMathyhr Ry | | - 4-
pi per i di nyl ] am nq} HRAYI06E) Wnletl‘%/l[ I\/Etﬁ );S pyica('t;dr{WFU&S fb’r\bﬁwérboayn

oxoet hyl phosphom ¢ acl'd thyl =1
- oxopr op¥? ) - 4- pi P @anma]lmcmly sk hpnethylcarbony bc).

2- napht hal eny! ] - 13} fpichAloRPyand td) Oy enli; HH&%W%G).%%W

substituent and the phenyl and naphthalenyl portions of the bc).

substituent are optionally substituted with one to two substituents
independently selected from the group consisting of methyi, methoxy,
20 N,N-dimethylamino, fluorine, bromine, hydroxy and trifluoromethyi.

15. The compound of claim 7 wherein the compound of Formula (Ia) is
selected from the group consisting of:

[2-[3-[[Methyl(4-phenylcyclohexyl)amino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[Methyl[1-(2-naphthalenylcarbonyl)}-4-piperidinyllamino]carbonyl)-
2-naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[[1-[(6-Methoxy-2-naphthalenyl)carbonyl}-3-
pyrrolidinyllmethylamino]carbonyl}-2-naphthalenyl}-1-(1-
naphthalenyl)-2-oxoethyl}-phosphonic acid;
[2-[3-[[[1-[(6-Bromo-2-naphthalenyl)carbonyl}-4-
piperidinyljmethylamino]carbonyl]-2-naphthalenyl]-1-(1-naphthalenyl)-
2-oxoethyl)-phosphonic acid;
[2-[3-[{{1-[(2E)-3-(4-Fluorophenyl)-1-oxo-2-propenyi]-3-
pyrrolidinyllmethylamino]carbonyl]-2-naphthalenyi]-1-(1-
naphthalenyl)-2-oxoethyl}-phosphonic acid;
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[ 2-]3-[ (Cycl opentyl met hyl am no) car bonyl ] - 2- napht hal enyl ] - 1- (1-
napht hal enyl } 2- oxoet hyl ] - phosphoni ¢ aci d; 13 April 2006
[2-]3-[[[4-(1, 1- Di net hyl et hyl ) cycl ohexyl ] met hyl am no] car bonyl ] - 2-

napht hal enyl ] -1 - (1- napht hal enyl } 2- oxoet hyl ] - phosphonic acid; [2-[3-[[[!

- [ (6- Hydr oXy0 23/0385#t hal enyl ) car bonyI ]-4- PCT/US02/33206

pi peri di nyl ] met hyl am' no] car bonyl ] 2- napht haI enyI 1-1 -(1-naphthal enyl) -

2- oxoet hyl ] - phos ridi nyl)met hyl am

i no] car bgnl/l ]p Z-ﬁ .' f‘ L( UB( }Fs 95 F | Y )Z_phogphonl c
acid; [2-[3-[[M g %OI exy am| %0&9% aphthal enyl]-1-
(1- napht hal enyl ) - -o ﬁsf) B % oni ¢ aci d; -

[2-[1-Qwvethyl (tri @ylﬁklwﬁhﬂlﬂ:[(ZE)-MémelhwmlM-Q’WFNPDMQW| 1-2-

napht hal enyl ] -1 - pipendipyildmihelesitonyip2amphthalenyt}dsdhnaphthalenyl)-2-

[ 2- Lsh[l[lvm lh]yl (14E orotlyyi-phosphooib axien- 1- yI )am no] carbonyl ] - 2-
napnht hal en - 0X | C ;
MR
In am noj car on |

Apin 2006 WO 03/ PG%@QP§ 06 16. The corrpound of claim 15 wherein

the conpound of FQE[Gl[(EW-[((ZBB-[uS(DIrﬁ@thylaﬁﬁr&ﬁpwtrtyﬂ -BoRhaipiesaliacal |y
acceptabl e cati Onplb@n iRyIJhéthiahino)datboriyle2 ﬁ@ﬂﬂﬁ&l@ﬂyl]lﬂ (¢Jnapmh3;fénwerel n the
cation is sel ecteglok 6@tl’M]Jﬂ WQ adid;consi st| ng of a um num anmoni a,

benzat hi ne, t- buti\é Srﬂ( PB 541 al ci u c | ci um hydr oxi de,
chl or opr ocai ne apriid- Q‘f‘ﬁBY' B'pegg'ﬁﬂ E““ “¢hl or| de,
cycl ohexyl ani ne, eARKt “%{ﬁ'&\f]a}ﬁ(h@ap htaglgoyls é’dPéqW OFE’ AHGAGIALi OV, L-1ysine,

magnesi um megl unnzqa,[(cwd?ohexw larhinBRSafbdny n}z;d\ﬂmmleﬁyu pyperidine,
potassi um 10 pot RssHthalehylPRLORSEHA]-pRESphBRICHBIAY dr oXi de (aqueous), procai ne,

qui ni ne, SEH, sodju g, carb sodi 2- et hyl he noate, sodium

hydroxi de, triet h@r[g]r[@a?‘ @Hnb f%h@ﬂ Emp 531 r]\t/’ onpound of claim

17 wherein the caR/PBHINY agiingleerdany 8ma thalenyl]-1-( naphtha'envh 2-
oxoethyl]-phosphonic acid;

[2-[3-[[Methyl[1 -(2-methyl-1-oxopropyl)~4-pipgndlnyl]amlno]carbonyl]-
2-naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl}-phosphonic acid;
[2-[3-[(Cyclopentylmethylamino)carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[[4-(1,1-Dimethylethyl)cyclohexyl)methylamino]carbonyl]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[[1-][(6-Hydroxy-2-naphthalenyl)carbonyl]-4-
piperidinyllmethylamino]carbonyl}-2-naphthalenyl]-1-(1-naphthalenyl)-
2-oxoethyl]-phosphonic acid;
[2-[3-[[(1-Acetyl-4-piperidinyl)methylamino]carbonyl]-2-naphthalenyl)-
1-(1-naphthalenyl})-2-oxoethyl]-phosphonic acid;
[2-[3-[[Methyl(4-methylcyclohexyl)amino]carbonyl])-2-naphthalenyl)-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[1-[[Methyl(tricyclo[3.3.1.1%7]dec-1-ylmethyl)amino]carbonyl]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[Methyl(4-phenyl-3-cyclohexen-1-yl)amino]carbonyl]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;

and,

[1-(1-Naphthalenyl)-2-[3-[[[1-(2-naphthalenylcarbonyl)-4-
piperidinylJamino]carbonyl]-2-naphthalenyl]-2-oxoethyl]-phosphonic
acid.
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15 benzat hi ne, t-butyl am ne, cal cium gluconate, cal cium hydroxi de, choline
bi carbonate, choline chloride, cyclohexylam ne, diethanolam ne, 13 April 2006
et hyl enedi am ne, Li Ove, L-lysine, NH3, NH4OH, N-nethyl-D-gl ucam ne,

pi peri di ne, potassiumt-butoxide, potassium hydroxi de (aqueous), procaine,
qui ni ne, s¥®WPLH bonat e, sodi um 2- et hyl hexanoat e, sodi gﬁT’E@"zF&H‘ﬁoxi de,
triethanol am ne and tronethane. 19. The conpound of claim 18 wherein the
cation ids fse‘lE?act él'd\efdoarhpouhdbiﬂt%imﬂiswmeréi%@ndoiﬂd)ﬁﬂfd&mﬂa (hla}SiSZO. Thg f
conmpound of claim 19 wherein e cation is tropethane, 21. The conpound o
claim 15 wherein cpﬂgcﬁﬂfﬁ'ﬁljﬂﬂhﬁgﬁ‘?—“f‘ HP’[%E?W&? lc_a?lgn t‘?h%ﬂ‘t%%aeit'

| enyl carbonyl )-4-piperid inyl]a m no]carbonyl]-2-naphthal enyl]-1-

(1- napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid. 30 22. The conpound of claim
21 wherein tHe cdmesempousdebaleire 16 vharein the caiparisraelegtaddean thes@reupt abl e

cati on t s 10rm a caaltnddh Bk, anpBRa IRBHDAHARS BRIt EGH200 23. The

conpound of cl ai erein the cation 1s selecte rom tyfam’ ne,
NH40H and t r onet icaleium glucomate, calcipmhydraxide; Ichioneprecaine.rahioting, lebolinempound i s

contacted with 1r 10 . | ¢ sal t. .compound of
Formula (Ib): n ,' ﬁ%&?%ﬂ?\'% c%@&é?ng@@!agmgg’h%?tgrggglﬁﬁ\'@ﬁ’ ring (wherein
t he poi nt of att ®thyenedidnine tliteiume LdMeyiclygine lhagnesjumt meglunsine, MiHi,r ogen

ring atom; where¢j heteracyclyl.ring i.s optionally substituted with
o6 to tub subst NG RIShEESERIPire, BReldnd HABMUTE  or oup consi st ng
of :b a). fOL.8 al lkwotasgmranamtbmdau@@ttaésimthed_dmxm (taq?ébuse),l prﬁﬂaib@.n atolm with a
substituent selecte r t he groyp consisting 0 ryl,. heteroaryl,

(hal 0) 1.3 and hy@UBYRe. S 585'.“"%39385] W%&%W%bﬂ%ﬁ"ﬁ’af%d on a

term nal carbon gbailinhyjdrosade, triethanotamine, tromethane and zinc.

18. The compound of claim 17 wherein the cationviis selected from
15 benzathine, t-butylamine, calcium gluconate, calcium hydroxide, choline
bicarbonate, choline chloride, cyclohexylamine, diethanolamine,
ethylenediamine, LiOMe, L-lysine, NH3, NHsOH, N-methyl-D-glucamine,
piperidine, potassium-t-butoxide, potassium hydroxide (aqueous),
procaine, quinine, sodium carbonate, sodium-2-ethylhexanoate, sodium

20 hydroxide, triethanolamine and tromethane.

19.  The compound of claim 18 wherein the cation is selected from
t-butylamine, NH;OH and tromethane.

25 20. The compound of claim 19 wherein the cation is tromethane.

21.  The compound of claim 15 wherein the compound is [2-[3-[[Methyl[1-(2-
naphthalenylcarbonyl)-4-piperidinyllaminojcarbonyl]-2-naphthalenyil}-1-
(1-naphthalenyl)-2-oxoethyl}-phosphonic acid.

30
22. The compound of claim 21 wherein the compound is contacted with a

pharmaceutically acceptable cation to form a salt.
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substituent selected fromthe group consisting of carboxyl, (halo)l.3 and
hydroxy; c). aryl; d). heteroaryl; 20 e). cyano; f). hal ogen; )13 Apiipoos;
h). nitro; and, i). heterocyclyl optionally substituted with one to two
substituents 25 i ndependently selected fromthe group consisting of oxo and
aryl; and, VOB |y fused with the carbon of attachmenfCVBSREIM¢ a spiro
heterocycl yl 81 13 April 2006 WO 03/035654 PCT/ US02/ 33206 noi ety; and,

wher ei n t]tle r?‘syl )nu*u@tcbﬁfp_omﬁdbi’laaﬁxréI 22ﬁméréin) th@d‘ﬁllbhilz seél)et:teﬁ ftone hetleroaryl
portion of the a stit t_and the aryl an eteroary
substituents arel BB&VFWH??@HQg@pttMR‘W%h one to four substituents

i ndependently 5 selected fromthe group consisting of C.q alkyl, C24

al kenyl, Cl1 4 al koxy, cycloalkyl, heterocyclyl, aryl, a (C, . 4) al kyl ,

aryl oxy, het &doar yhe compound af 9?0@21 &’}"&f@é@/{ he ¢anrRyEd, is ﬁ?@é@ i tro,

(hal 0) 1. 3EC, - 4) af ofih I?@rhp (&t4) al koxy; 10 and |sorrers racenat es,
enanti omegss di as?é}rneorrerestéa sa hass;%tsﬁgr eof . 26. The conpound of claim 25
wherein R is a heterocyclyl ring (wherein the point of attachment for the

het er ocycl yl | ng i ring atom optionally substituted
W th a substi Uen é”%%i"?c??f' dﬁ%ﬂgﬂ@}gr oup 15 consisting of a).

aryl (C -4)alkyl, c). aryl, d). hetgroaryl and i). heterocyclyl (optionally
substituted with one to two substit®ents i ndep ently selected fromthe
group consi sting of oxo and aryl; and, optyong??ﬁ\;used wi th the carbon of
attachnment to forma spiro heterOvv . #nd, wherein the aryl
portion of the a). and i). substi % aryl 20 substituent are
optionally substituted with ong , s independently sel ected
fromthe group consisting of O¢d afkyh—p 4 aFkoxy, aryl, heteroaryl,

hal ogen, hydroxy, (halo)1.3(C, 4}akyl anq\\OH

OH
Formula (Ib)

wherein
Rt is a heterocyclyl ring (wherein the point of attachment for the heterocyclyl
10 ring at Ry is a nitrogen ring atom); wherein the heterocyclyl ring is optionally
substituted with one to two substituents independently selected from the
group consisting of:
a). C alkyl optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of aryl, heteroaryl, (halo)y.3 and hydroxy;
15 b). Cy.5 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo),.3 and
hydroxy;
c). aryl;
d). heteroaryl;
20 e). cyano;
f). halogen;
g). hydroxy;
h). nitro; and,
i). heterocyclyl optionally substituted with one to two substituents
25 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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(hal 0),, 3(C, 4)al koxy. 25 27. The conpound of claim25 wherein R is a
het erocyclyl ring (wherein the point of attachnent for the heterol%ylg\:lrp(hoo6
ring at R, is a nitrogen ring aton) optionally substituted with a P
substituent selected fromthe group consisting of a). aryl(C, .4)al kyl, c).

aryl, d). | and i). heterocyclyl (optionally s | & wth two
substituen[‘gé)?{/]%g{%ndently selected from 30 the group cﬁ?ﬁ&oﬁsg%of oxo and
aryl; and, optionally fused with the carbon of attachment to forma spiro
het erocycl yl non@ety): and, wherein the aryl portion of the a). and i).

substi t uent : [ n r | ytuted with
one to two séﬁgj’t"?ﬁ%ﬁ%ﬁs‘e ?%ggﬁaﬁ 3’?\%@8%“%9 %ptﬁﬂfde%é’!@'e&gf%’@?%wal

PCT/ US02/ 33206 podionaf ¢he 8). substiteentand phe oh i and @) dietaoaryh sidistijuentsl ar yl .

28. The compou f.claim25b. rein R. i f.rom oup

consi sting of %3?38?9”3@%??’%%“%@& éﬁn&itﬂﬁjr%&kgﬁtg?ﬁsgrﬁl epﬁhﬁﬁqt%f at t achnment
5 L or pyr53l i qisﬁlebtealrfg)rﬁitrmgrioﬁbrcyslhsiéﬂn@of][ﬂ:,uraﬂgﬁ,r(:ﬂ algerayl, DYy aﬂlﬂtt»iyona:c | y)
substituted with a tituent select r t royp consisting of a).
phenyl et hyl , c)cydﬁﬂzﬂyﬁet@&ﬁya%3”‘3?%'&8‘5@?'?’81%’éfﬁ%?t'?#gﬂaﬁgxy) ., d).

benzot hi azol yl nagfoaryC|iTamkgr blbge:m.mfydfcﬁm hiB 2{Halo)HCS ) Yalkyf & W th two
substituents independently selected fromthe group consisting of oxo 10 and
phenyl ; and, o&?#'@ha@y)ﬁr’ d with the carbon of attachnent to form a spiro
noi ety). 29. The conpound of claim25 wherein RL is selected fromthe group
consisting of pyrrolidinyl and piperidinyl (wherein the point of attachnment
15 for pi¥roPndiisayierafacemates. enamipmess, giastereqrgers andipltathareeh t he one
position) optionally substituted with a substituent selected fromthe group

consisting of a). phenylethyl, c). phenyl (optionally substituted with

met hoxy), d) 26.benths ¢orapaing of piaimi 25 whereinhob iachetgriocyaylring faheseirsthiest i t ut ed
wth two substit i . t he I sty ng 20 of
oxo and phenyl ; %‘%589?%%3832Jﬂéé’%?éhg%ﬁfﬂéégg]r* l(%na g#ﬂgﬁ ggﬁ%%o?]{[\)' to form
a spiro noiety). diondhesubstijpteddittoé sobstitvert Selgetaddrom theegmooppound of

Formula 44b) s o8kRGhG Y L SR S)aMyR &R SMI"3). BlledSarfl and i). 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 moiety); and,
wherein the aryl portion of the a). and i). substituent and the c). aryl

20 substituent are optionally substituted with one to two substituents
independently selected from the group consisting of Cqs alkyl, C14
alkoxy, aryl, heteroaryl, halogen, hydroxy, (halo).3(C14)alky! and
(halo)1.3(C14)alkoxy.

25 27. The compound of claim 25 wherein R is a heterocyclyl ring (wherein the
point of attachment for the heterocyclyl ring at Ry is a nitrogen 'ring atom)
optionally substituted with a substituent selected from the group
consisting of a). aryl(Ci4)alkyl, c). aryl, d). heteroaryl and i). heterocyclyl
(optionally substituted with two substituents independently selected from

30 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 ¢). aryl substituent
are optionally substituted with one to two substituents independently
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[ 1- (1- Napht hal enyl } 2- oxo- 2-[ 3-[ (4- phenyl - 1- pi peri di nyl ) car bonyl ] - 2-
napht hal enyl ] et hyl ] - phosphonic acid; [1 -(1 -Naphtha 13 April 2006
| enyl ) - 2- oxo- 2-[ 3-[ (4- oxo- 1- phenyl -1, 3.8 triazas

piro[ 4. 5] dec- 8-yl ) carbonyl ] -2-napht hal enyl ] et hyl ] - phosphoni ¢ aci d;
[2-][3-[[ 4- WO dslsdemxyphenyl ) - 1- pi peri di nyl ] car bonyl ] - 2- napbtivaé2zsys] - 1-

(1- napht hal enyl } 2- oxoet hyI ] - phosphoni ¢ aci d;

2-[3-1[4-(3- Met lgpey rfe gﬂoB coAsistig Gf%&oél%)]y #idapht hal enyl ] - 1-

1- napht hal enyl ) - 2- oxoet hoSphoni ¢ "aci d;
2-[3-[[4-(2- Benzot hi azol yI ) - 1- pi peridi nyl ] car bonyl ] - 2- napht hal enyl ] - 1-
1

[
E
- ht h I WD 03/ 035654
I(DCT? US02/ 33708 [ﬁ'?%@"ﬂ?ﬂh]gg'%ﬂﬁ?g%e%'ﬂ? qis??‘%ﬂaﬁhen Fﬂﬁ 634 rrolidinyl
) car bonyl ] - 2- napbnsistiregofl dyeolidihyl-gndquperistin yt (wherein thagoint of attachment

1- ( 1- Napht hal |)-2-0x0-2-13-][ 3=(2:ph l et hyl ) -1- .
[yrgol | d@yl ?c:pﬁ%)rﬁxrﬁoﬁégxla%{fmé%@ﬁéﬁlsg? ﬁ%gﬂﬁ%g?ﬁ%’m gptép&a&y 31. A conpound
of Formula (lc): stBstitutedndihma smn&mﬁt%eﬁé&fmmm@dup@oﬁsuhe@zam ring and
i ndependent|ly sel ected fromthe consi.stin hydr ogen; cb).

o TR oot i orahegviets orheay (BribaolbsiaiSe MBsRLSBN dh L h o

substituent sel egpRgbthia28lyf AR .gruewhzeﬁulﬁmémmﬂaw s@butififted Withtwot uted w th
two substituents independéntly selected fromthe group consisting of 10

hydr ogen and Cl14 sabktwgnts inggpgndently satecledfrom ¢he giopp congistingeh@xoopt i onal |y
substit ufged on a hgrpwen R ROy AR it &embfmn@ﬁl%ﬁﬂ fromthe

group consisting of "(halo and hydroxy; cd . al kenyl;
a spiro mouety) .

29. The compound of claim 25 wherein Ry is selected from the group

consisting of pyrrolidinyl and piperidinyl (wherein the point of attachment

15 for pyrrolidinyl and piperidinyl is a nitrogen ring atom in the one position)
optionally substituted with a substituent selected from the group
consisting of a). phenylethyl, c). pheriyl (optionally substituted with
methoxy), d). benzothiazolyl and i). imidazolidinyl (optionally substituted
with two substituents independently selected from the group consisting

20 of oxo and phenyl; and, optionally fused with the carbon of attachment to

form a spiro moiety).

30. The compound of claim 25 wherein the compound of Formula (Ib)-is

selected from the group consisting of:
[1-(1-Naphthalenyl)-2-oxo-2-[3-[(4-phenyl-1-piperidinyl)carbonyl]-2-
naphthalenyl]ethyl}-phosphonic acid;
[1-(1-Naphthalenyl)-2-ox0-2-[3-[(4-ox0-1-phenyl-1,3,8-
triazaspiro[4.5]dec-8-yl)carbonyl}-2-naphthalenyl}ethyl]-phosphonic
acid;
[2-[3-[[4-(4-Methoxyphenyl)-1-piperidinylJcarbonyl}-2-naphthalenyl]-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-{[4-(3-Methoxyphenyl)-1-piperidinyijcarbonyl}-2-naphthalenyl}-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[4-(2-Benzothiazolyl)-1-piperidinyijcarbonyl]-2-naphthalenyi}-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
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ce). amno substituted with two substituents independently selected fromthe
15 group consisting of hydrogen and Cl.4 alkyl: cf). hal ogen; andj3 Apd) 2006
hydroxy; optionally, R2 and R3 together format |east one ring fused to the
benzene ring; thereby providing a multiple ring system wherein the

mul tiple rivigosgssgm i s 20 selected fromthe group consipgirfuyigyshesCO- C14
benzo fused cycl oal kyl, C9-Cl14 84 13 April 2006 WO 03/ 035654 PCT/ US02/ 33206
benzo fused cycl oal kenyl, C9-Cl4 benzo fused aryl, benzo fused heterocyclyl
and benzo fused hEt{dr¥aphhalenylh2-oxaed-iBrl3-Phenyhliryrgtidinyeasborylls?-em can
optional |y be subRarhthaleaylsthyi-rhesphenie agid; substituents independent!y

sel ected from thegggoup consisting of 5 da). Cl4 alkyl optionally
substituted on a term nal carbon atomwith a substituent selected fromthe
group consi sting Bf(1Mentdhalens2-oxat2dd-la-(2phanyetidbdt i t uent s i ndependent |y
sel ect ed from t hepyjralidipydearboryll-2rgaphthalepwiatdlphesphenic agidkyl ), (hal 0) 1. 3
and hydroxy; db). Cl4 al koxy optionally substituted on a term nal carbon
atomwith a 10 substituent selected fromthe group consisting of (halo)l.3
and hydr oxy; 31dc)A camppyndablemmula €6 wi th two substituents independently

sel ected fromthe group consisti of hydrogen and Cl14 al kyl; dd). hal ogen;
de). hydroxy; and, 15 df). nitro;l 4 i el edped fromthe group consisting
of Cl4 al kyl (optionally substituted carbon atomwith a
substituent selected from thEsgreup c aryl and heteroaryl),

aryl and heteroaryl; wherein afyl ang B\t he aryl and

het eroaryl portions of the substituyed al kyl 8 opfionally substituted
with one to four substituen P Qdent | y sel ect ed mthe group.

consi sting of Cl4 al kyl o am
i ndependent |y sel ect ed .erzom t
al kyl'), cyano, hal ogen,* hydrg

-
L Y

6 groug consi sting of hydrogen and Cl-4
Xy a d"ha.bo)/:LRsB(Cl- 8)al kyl; 25

Re i
Formula (Ic)
wherein
Rz and R; are attached to a benzene ring and independently selected from the
5 group consisting of
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
10 hydrogen and C14 alkyl), (halo)+.; and hydroxy;
cc). Ci4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)y.3 and hydroxy;
cd). Ca. alkenyl; |
ce). amino substituted with two substituents independently selected from the
15 'group consisting of hydrogen and C14 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, R, and Rj3 together form at least one ring fused to the benzene ring;
thereby providing a multiple ring system; wherein the multiple ring system is
20 selected from the group consisting of Co-C44 benzo fused cycloalkyl, Cg-C14
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R5 is selected fromthe group consisting of hydrogen and Cl1_5 al kyl
(optionally substituted on a termnal carbon atomwith a substi t uBNpril 2006
sel ected fromthe group consisting of amno (substituted with two
substituents independently selected fromthe group consisting of hydrogen
and Cl4 al kWO p3/03634l 0) 1. 3 and 30 hydroxy) and aryl (opti orEIvse/sahetit ut ed
with one to four substituents independently selected fromthe group

consi Sting of GenBo Alded oyBRAINEAYIOBED; berittuséPad? tHEb uskR06 VO 03/ 035654
PCT/ US02/ 33206 R6 1s sel écted fromthe group consisting of Cl.8 alkyl,

aryl (CL. 8) al kylheterocysly japd pgnzo &vsyﬂ(f@terewl lRedywhereirgthg meltigie ring2. 8

al kenyl oxy, m I V. aryl oxy and
hydr oxy; 5 and)glyétone(?asr% ln%lbe%Méet(ugﬁ?%tﬁedrﬁ%%éggrssugrgg%hgtrs s and salts

t hereof . 32. Thedemnpeuﬂ}dsejécte,d from the gy ednsisAgafid R3 are i ndependent |y

C1a"al kox5, Bk CrARYRelROY Shbrtutea iER tertil BfRRCtriA 10
erjlgstcllguglrrqu” I) ndejpetitdent selected ﬁ'ometdefgrmm ¢dwe|sghg)opanm1m(lsabstMedfwnhhydr ogen

toget her form attWPeséEQFah% gr?“‘%é’ef‘ag'@i' ?fixﬂ'@ﬁgtﬁbg&i?ﬁll 'sf'ﬂ%Pgby

providing a mul thyakdyen 41l GYSAIRY), (M\Aqu1glaadtﬁygrdyyl tiple ri ng systemis
sel ected fromthe group consisting of ht hal ene and ant hracene; and, 15

wherein the fP)-tGwi %kQXYr@tQS)%'{Ye?HQ?HWt%’p@'? atimigal sarbomAtlomwithedl with one to

four subggituent REdHisdd g of da).
Cl. 4 al ki? db) s%gﬁlﬂgl dﬁou%qg%‘éﬁcgfi) ic{TQng.eréf Q'faﬂﬂp;% 5'q)(ﬂ';“'/(ﬁ&jéﬂbst ituents

i ndependent | 90)5 eﬁ'@'@?éﬂbﬂﬂb‘%ﬁ/’ﬂt“‘h’é’ ‘b’Pcﬁb’bS@Qﬂ@Fﬂqefﬁ)gndﬁnﬂ)'kﬁﬂh%%fﬁowﬁbe Cl4
al kyl), dd). hal iy f8)of 2&%gﬁ%nd%014%ﬁ( j-The conpound of claim 31
Fg are |nc} § 3 J

wherein R2 and en selected fromthe group consisting of
ca) . hydrogedd). chglogemt. 1 al kyl , cd) C2.4 al kenyl, cf). hal ogen and cg).
hydr oxy; opt § a*e)}dy ))R% gnd R3 together format |east one ring fused to the
benzene ri ng, 1Dy 38 broviding a multiple ring system wherein the
mul ti pl e15i ndf)sysitrem i s napht hal ene; and, wherein the nultiple ring system
can optionally be
Ry is selected from the group consisting of CM alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryi; wherein aryl and heteroaryl and
20 the aryl and heteroaryl portions of the substituted alkyl are optionally

substituted with one to four substituents independently selected from the

group consisting of C14 alkyl, amino (substituted with two substituents

independently selected from the group consisting of hydrogen and C14

alkyl), cyano, halogen, hydroxy and (halo),.3(C1-s)alkyl;

25
Rs is selected from the group consisting of hydrogen and C,.g alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents independently
selected from the group 'consisting of hydrogen and Ci4 alkyl), (halo).3 and
30 hydroxy) and aryl (optionally substituted with one to four substituents

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

and,
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substituted with one to four substituents independently selected fromthe
group consisting of da). Cl., alkyl, db). Cl4 alkoxy, dc). am no 43 April 2006
(substituted with two substituents i ndependently selected fromthe group 3
consi sting of hydrogen and Cl14 al kyl), dd). hal ogen and de). hydroxy. 34.
The conpourf¥O 8¥03g¢54i m 31 wherein the nmultiple ring systefGT&Son333pg hal ene.
86 13 April 2006 WO 03/ 035654 PCT/ US02/ 33206 35. The conpound of claim 31

wherein R4 lResseéa@ét@dfrbﬁombtgmjpgémnng@w,§ta|kpgaqﬂ(cﬁrg)dlkya,rw. dukexparyl
optionally substitut d wWith one to stltuentsgalﬁr%ﬁendently .sel ected

s
fromthe groupa(fﬂ 163 [Py Gp-e Bgny. é??k?\ke"ﬂ%h@ﬂ((&m ed wWith two

substituents i RéAWOXGEASE ta A hidiex\@r oup consi sting of hydrogen
and CL. 4 al kyl ;bdﬁ((%‘%ﬂ% h%llxg @ %ﬂogfroxy %nd hal 0) 1. 3(Cl1. 8)al kyl . 36. The

conmpound of claim 31 wherein R4 is selected fromthe group 10 consisting of

ary! and Bet ghoRotlerd YAELRAASGIAHBAEN, Ak SRldsaR RgRRE UL ed W th one

to two su stl ependen group consisting of Cl.4
al kyl, amno (substituted with two substituents independently selected from

t he group cogsi st of h d d C1. K ogen, hydroxy
and Chal o) 1. 32t BErRppeint i im S sl BTt &) e tFRR e el R <
?\(/avlheCt ed f[)om t hﬁsmmumrottﬂhe Igﬁdu;mlgnrtsfstlggeﬁyé) hmbbéMQb¢@1h aiioyl, &tﬁnlzot hi enyl

erein enzot supstitu to two hal ogen
substituents). BBXIL cgg#ﬁ ﬂiﬁ’"é‘f ce) 5”’5‘%& &ﬂﬁnyigfq 4tw°s sel ected from
the groupo 00n5|Séu&mu@htsﬂh@éndndeﬁﬁw&‘élétﬂé@ﬂﬁhtﬁé@r&ﬁwfsl’ﬁtlﬁ@bf (wherein

benzot hienyl is optlonall ubs I tuted substituent). 25 39.

The conpound of C'I‘Yéﬁr?ﬁe\f‘la ‘r-@?' YIRS Ea'QS?’ééf‘%ﬂgl‘ PM‘?fPf‘Y?é’Fﬁ'F’Bﬂb’ onsi sting
of hydrogen and Ging R, ﬁig&merf&ﬁiét%&ytbhewas&ééd%% Béhz%nb‘?fnp‘ therebyear bon

atomwi th a substituent selected fromthe rouF) consi stin am no
(substituted witherevidingiRpitipledingssystemejehrieintt 9@@!%('%”&‘%'? he

selected from the group consisting of naphthalene and anthracene; and,

15 wherein the multiple ring system can optionally be substituted with one
to four substituents independently selected from the group consisting of
da). Cq4 alkyl, db). C14 alkoxy, dc). amino (substituted with two
substituents independently selected from the group consisting of
hydrogen and C14 alkyl), dd). halogen and de). hydroxy.

20

33.  The compound of claim 31 wherein Rz and Rj are independently

selected from the group consisting of ca). hydrogen, cb). C14 alkyl, cd).
C.4 alkenyl, cf). halogen and cg). hydroxy; optionally, Rz and R3
together form at least one ring fused to the benzene ring; thereby

25 providing a multiple ring system; wherein the multiple ring system is
naphthalene; and, wherein the multiple ring system can option'ally be
substituted with one to four substituents independently selected from the
group consisting of da). C14 alkyl, db). C14 alkoxy, dc). amino
(substituted with two substituents independently selected from the group

30 consisting of hydrogen and C14 alkyl), dd). halogen and de). hydroxy.

34. The compound of claim 31 wherein the multiple ring system is

naphthalene.
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group consi sting of hydrogen and Cl-4 al kyl), (halo)1.3 and hydroxy). 30 40.
The conpound of claim 31 wherein RS is selected fromthe group caB®ipsil2009
of hydrogen and Cl1.4 alkyl. 87 13 April 2006 WD 031035654 PCT/ US02/ 03206 41.
The conpound of claim 31 wherein R5 is selected fromthe group consisting
of hydrogewes@3sset hyl . 42. The conpound of cl ai m 31 wherreTuskE3ee hydr ogen.
5 43. The conpound of claim 31 wherein R6 is selected fromthe group
consisting of Cm al kyl, aryl(Cra)al kyl, Cl4 aI koxy, aryl (G . a)al koxy, C24
al kenyl, C2. al kenyl oxy, aryl (C2J) al kenyl ary e; al kenyl oxy, aryl,

aryl oxy and 3§dr Jhg corpaund of glaire Sipwhereindts l§|saﬂeﬁ1 TroRiegiouRs i s sel ect ed
fromthe group f P&ﬁg{ HEOK: oxy. 45.
The conpound of S&Hékﬁ%Bg\%@l arﬂpﬁ%} I'S SE ect lggﬁpgtg%e?ﬁét rou&)y

consi sting of netshja'stltaanltsm}diapengentweseléﬂm’ &omwgwtmfcmisstlngBICMer ein the
conmpound ©of Formul.a, (Ic d.fr ro co

[2-[3-[[ I\it hyl Ha(k!l 'h?l‘%ﬂbéﬁ@f @BRM? %’t%fttlpueen mngencﬂenh sel@egt

pi peri di nyl ] am ndjoemtHeogrplp canslamgtdiaiyem,gleh -and C,Q-alkyh)) eyarics thldgen, phosphoni ¢

o1 per i i ny! ] am n YRR PR TA ey ] 1+ {1 napht hal enyl) - 2

oxoet hyl ] - phosphoni ¢ acid nethyl ester; |[2- [2 [[I\/Et hyI [ 1- (2- napht ha

| enyl car bony 4- p| peridi nyl]am no] car bon
- (1- napht hal %(%M yIhe.coreraund| ofclaﬁﬂgg eip ngg gelec t¥ad from the group

Met hyl [ 294 3-[[ ”E‘tcBM!;lEﬁﬁd 3fWMt%EFﬁMMeM&eéaM is optionaily
pi peri di nyl ] am no] car bony I] 2-napht hal’enyl ] -1 -(1-naphthal enyl)-2-
oxoet hyl ] - phosphistbstitytedgwith one to two substituents mdependently selected from the

group consisting of C14 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C4
alkyl), cyano, halogen, hydroxy and (halo).3(C1.s)alkyl).

15
37. The compound of claim 31 wherein Ry is selected from the group
consisting of phenyl, naphthalenyl and benzothienyl (wherein
benzothienyl is optionally substituted with one to two halogen
substituents).
20

38. The compound of claim 31 wherein Ry is selected from the group
consisting of phenyl, naphthalenyl and benzothienyl (wherein
benzothienyl is optionally substituted with a chloro substituent).

25 39. The compound of claim 31 wherein Rs is selected from the group
consisting of hydrogen and 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 C4.4 alkyl), (halo)y.3 and hydroxy).

30

40. The compound of claim 31 wherein Rs is selected from the group
consisting of hydrogen and Ci.4 alkyl.
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and, [1-(5-Chlorobenzo[b]th ien-3-yl}2-[3-[[nethyl[ 1-(2-

napht hal enyl car bonyl )-4-pipe ridinyl]a mno]Jca rbo nyl]-2-napht ha'1§')%'riL2006
2- oxoet hyl ] - phosphoni c acid. 20 47. The conpound of claim 46 wherein the
conmpound is Methyl[2-]3- -

[ [ met hyl [ 1 wodsnssehit hal enyl car bonyl ) - 4- pi peri di nyl ] am no] eerksuysblos2 88 13
April 2006 WD 03/035654 PCT/ US02/ 33206 napht ha

| enyl]-1-(1-paph I = 2- ldes . QJ [ . rocess for
preparing a @gmg&%ﬁﬁdoégrar?ﬁfsgﬁ% P? “Jchoe?r%ﬁ%]%gé'%%@%%ﬁﬁ‘éﬁ sui tabl e
condi tions a firsonsistingpofittydedgeRandunethyl)): R HN -'R8 Fornmula (A) 5 with
a second conpound sel ected fromthe group consisting of Fornula (B) and
Formula (C): 0O PP RZPy R50/ R6 RO \Rg Fornula (B) Formula (C) to
produce a tM2.d dbepowmpbusdlofclaial 31 wdreréih®Rsds bygrogemsi sting of Fornula 10
(D) and Formula (E): Formula (D) Fornmula (E) wherein R7 is selected from
t he grou&oconsi sting of hydrogen, Cl1.8 alkyl and C2-8 alkenyl; .15 R8 is

sel ected from.t hahglcomibou of Elaini 81 Afherein Rg is selected from the group
consisting of C44 alkyl, aryl(C1.4)alkyt, C14 alkoxy, aryl(C44)alkoxy, Co4
alkenyl, Co4 alkenyloxy, aryl(C,4)alkenyl, aryl(C,4)alkenyloxy, aryl, .
aryloxy and hydroxy.

10
44, The compound of claim 31 wherein Rg is selected from the group
consisting of methyl, methoxy, phenyloxy and hydroxy.
45. The compound of claim 31 wherein Rg is selegted from the group
15 consisting of methyf and hydroxy.

46. The compound of claim 31 wherein the compound of Formula (Ic) is
selected from the group consisting of:

[2-[3-[[Methyl[1-(2-naphthalenylcarbony!)-4- -
piperidinyljJamino]carbonyl]-2-naphthalenyl]-2-oxo-1-phenylethyi]-
phosphonic acid;

[2-[3-[[Methyl[1-(2-naphthalenylcarbonyl)-4-
piperidinylJamino]carbonyl]-2-naphthalenyl}-1-(1-naphthalenyi)-2-
oxoethyl]-phosphonic acid methyl ester;
[2-[2-[[Methyl[1-(2-naphthalenylcarbonyl)-4-
piperidinylJaminojcarbony{jphenyl]-1-(1-naphthalenyl)-2-oxoethyi}-
phosphonic acid;
Methyl[2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4-
piperidinylJamino]carbonyl}-2-naphthalenyl}-1-(1-naphthalenyl)-2-
oxoethyl]-phosphinic acid;

and,

[1-(5-Chlorobenzo[b]thien-3-yl)-2-[3-[[methyl[1-(2-
naphthalenylcarbonyl)-4-piperidinylJamino]carbonyl]-2-naphthalenyl]-
2-oxoethyl}-phosphonic acid.

20 47. The compound of claim 46 wherein the compound is Methyl[2-[3-
[[methyl[1-(2-naphthalenylcarbonyl)-4-piperidinylJamino]carbonyl]-2-
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89 13 April 2006 WO 031035654 PCT/ US02/ 33206 aa). Cl1.8 al kyl optionally
substituted on a termnal carbon atomw th a substituent sel ectedsfApmddee
group consisting of cycloal kyl, heterocyclyl; aryl, heteroaryl, am no
(substituted with two substituents independently selected fromthe group

consi sti ngyRfeslysdi,cgen and CL.8 alkyl), (halo)13 5 andv\£¥gb9&)§%‘ﬁ?eb)'

cycl oal kyl ; ac). cycl oal kenyl; and, ad). heterocyclyl (wherern e poi nt of
attachnment at R5 is carbon ring atom.; wherein the ab). cycloal kyl, ac).
cycl oal kenyl and"é@?tﬁaﬁ@t"iﬂdéﬁ 1“3{%%1%%993%’3'%95579 g‘H%‘t erocycl yl

contains at |east one nitrogen ring atom substituents and the cycl oal kyl,

het erocyclyl, aryl and heteroaryl portions of the aa). substituent are
optional |y éA8bst ARIPERSSIPE Brepatng 8 copppusd Bt E mita (k) comprsina saupingy sel ect ed

fromthe group c LS i j I xy.substituted on a
term nal carbon gﬁgérnlsévgn'ttgﬁle;gonggﬁéﬁgﬂﬁ‘?ggl t é%legglt)gﬂﬂ%r%% t he group
consisting of amno (wWth two substitueRjs independently selected fromthe
group consi sting of hydrogen and Cngl/aI kyl), (halo)1.3 and hydroxy; bb).
Cl.8 al koxy optionally substituted on atRy mnal carbon atomwith a
substituent selected fromthe group cronﬁ%z&i’ang of carboxyl, (halo)l1l.3 and

20 hydroxy; bc). carbonyl substitut E8™H substituent selected fromthe
group comsisting of C1$ alkyl, aryl, aryl (Cl_e)al kyl, aryl (C2_8)al kenyl,

het er oar yl , &%&i t I Y : aryl; 25
be). heteroary &ﬁ%%?wiém%gasﬂdg‘#? u eg@@tﬁ%ﬂfy\% (gsoﬁg%ll §§§ﬁ¥§"%'%§éé endent |y
sel ect ed from andFomgprudaifConsi sting of hydrogen and Cl1.8 al kyl; bg). cyano;
bh). hal ogen; 30 bi). hydroxy; bj). nitro;

. A \

Ry—— / X ‘R
0] Y4
A
i P
R50 R6 RSO R6
Formula (B) Formula (C)

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

- -

4 - ~
’ s\ -, -
’ ’

. R

: 2 I’
R3 /‘| N
\( N\ \R-,
o) X ©
\
RO\ z
Rg Ra

Formula (D) Formula (E)
wherein

R; is selected from the group consisting of hydrogen, Ci.g alkyl and C,5
alkenyl;

15 Rgis selected from the group consisting of:
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bk). heterocyclyl optionally substituted with one to two oxo substituents;
and, bl). sulfonyl substituted with a substituent selected from t{ead 2665
consisting 90 13 April 2006 WD 031035654 PCT/ US02/ 33206 of Cl1.8 al kyl, aryl,
aryl (C, _a)al kyl, aryl (C2_5)al kenyl, heteroaryl, heteroaryl(Cl_8)alkyl and
het er oaryl W2%3@p¥Skenyl ; wherein the bd). aryl, be). het &CFAISYI3336d bk) .

het erocycl yl substituents and the aryl and heteroaryl portions of the bc).
substituent aspe Gptdikyraptignaily Babstituted dn Htanninal caboh @atdmwithslibst i t uent s

i ndependently sel ected fromt roup consi sti.n f Cl | kyl (optionally
substituted on a?upgl‘tH‘F’_Pfa"le?"c,%‘?CEﬁW%éf'%E{%p_t‘??"s'éh%%Bgﬂcfct?@f??- ?’8_&3( ¥ fromthe
group consi sti nGraf hétBtdatyl( sraltdi(bhbstiffedWith twb WODbSHOEALS intRipkAdéntgependent |y
sel ected fromthe group consisting of hydrogen and C1$ al kyl), (halo)1.3

and hydroxy), CBslegteddxgm toparaypgongisting g egan anf Gns alkybr(h@ledls car bon
atom wi t hga subsf) trwa&h(ysel ected fromthe group consisting of (halo)l.3),
am no (substitute th'two substituents independently selected fromthe
group consi sab)nceyoloaliylir ogen and C14 al kyl ), hal ogen, hydroxy and nitro;

and, providegd.t { ptjonal substituent attached to the ad).
het er ocycl yl gc)lg@%llota!@ag'hs}r@ng atomis not selected fromthe group

consi sti ng oad)bfheterapyciyl (wherelirsthietpoirddf attachrent at Ry s a cadungingratemgndent | y
selected fromthe gro cponsi st i f drogen d,.Cl 8 al kyl h) .

hal ogen, bi )%‘F\r}?mtgﬁf%ﬁ'nqycg’ﬁﬁ(_yﬁ aﬁfg?’@?a'%"lﬂeéﬂﬁ?digleé%ff’@@'ﬁe(‘ﬁ'?{ﬁ%ﬁb‘lﬂar oup
C_onﬁi stiﬂg of ady h%téf?éyoiwgb?tﬁmﬁldt%easubﬁé hnmgeud_riag_amm;mf 'imartscmgdoon atom
with a substityent sel ecte romthe group consistjn aryl an

het eroaryl), aﬂ}ﬂcy_ 'Wgtr@tt?fam“f" E\‘Mﬁ'@ﬁ@h&%’t"?ﬁ&ﬂﬁmﬁgf’é% i and the aryl
and het eroaryl sgestithert ar@bptidhally bhtsstititod aith dnks i faureubstituemal | y substituted
with one to four substituents jndependently selected fromthe 25 group

consi sting of thdependently seleciedfroma i @roURICORSIINGO% wo substi t uent s

i ndependent | ya)s &}, S &g opficHENy BELLRED of ABHAhbBNEarBoNn Aot #itga and Cl4
al kyl), 1c§/ano, hal ogen, hydroxy and (halo)1.3(Cl.8)al kyl; R2 and R3 are

attached'?o a béHbelReentise o dehaieyacengistng efaraipofwthiwhe 30 group
consi sting of ca)pstityé&liteHidpendently selected from the group consisting of hydrogen

and C,.g alkyl), (halo)..3 and hydroxy;
bb). C,.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo):.3 and
20 hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of Cq.g alkyl, aryl, aryl(C1.g)alkyl, aryl(C2.s)alkenyl, heteroaryl,
heteroaryl(C.s)alkyl and heteroaryl(C,.g)alkenyl;
bd). aryl;
25 Dbe). heteroaryl;
bf). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.g alkyl;
bg).' cyano;
bh). halogen;
30 bi). hydroxy;
bj). nitro;
bk). heterocyclyl optionally substituted with one to two oxo substituents; and,

bl). sulfonyl substituted with a substituent selected from the group consisting
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cb). Cl4 al kyl optionally substituted on a term nal carbon atomw th a
substituent selected fromthe group consisting of am no (substitutigghpsi 2d0691
13 April 2006 WO 03/035654 PCT/US02/ 33206 two substituents independently
selected fromthe group consisting of ‘hydrogen and Cl.4 alkyl), (halo)l.3
and hydr oxyo @m}ses«<Cl. 4 al koxy optionally substituted on a@ctrasoyizals car bon
atomwith a substituent selected fromthe group consisting of (halo)l.3 and

hydroxy; 5 cd . e ) hiu | two substituents
i%depe%dent |y ?sglfgzé'? éldk% ?%y%%'éé"ﬁ?'éﬂgbﬁlg%?’?ﬁ‘%hg" g?‘éﬁ%&cﬁggen and Cl4 al kyl ;
cf). hal ogen; aleteroary)C1.bgiltylnd heteroapyl{Gonidikepyl; R2 and R3 toget her form at
syotem wher BselREe TR wo) PRERSr IR vy’ REERG B b B s e, © T
conisi slt ikng Iof %lgddhb@mmb prmmhd scqfdheagkybbst}%r@gﬁe obﬁo‘ﬁaﬂy%lubftﬂuteg .

cycl oal kenyl , - Cl4 benzo ed ary], n S et erocyc and benzo
fﬁsed hetgyoar wth °3ﬁ(§??%(§r”g§t{§”??{§ "Hﬂpﬁr‘ﬁ?'é@r%ef?@?edlg°@3é? Qﬁ‘@;n optionally
be substit ut edcyhdidling e G,a aﬂ@ug)fﬁuhsny' sutitifuted ord earanAA albonsatbeokigd from
the group consi sti Q?“‘Of: a). .4 alkyl optignally substituted on a

termnal car bof S¥p thqqale&%edsfmtthq Qeip copsistingef 3ing: (Bulestifiited Witbonsi st i ng

of am no (subsgy Ik 15 &y teSyh ¥t cted fromthe
group consi sti hgé %‘%ﬁgbd@k?&%wg&é%ﬁ?%ﬁ@gﬁglfﬁw ?&?ﬁgﬁg?ﬁ#%n%fehydr oxy; db).
Cl. 4 al koxy ophydragen and @o—s?ﬁ‘lyl)t éalains and bydrpxdl Coatlsexy aptenalivt h a

subst [ uggt selgiiilel bR hfing QoA Bith B BuGBAY S dend 0K Y OV

dc). am no sub two substituents indepen ected fromthe
group consi st i grpupfconsgigtiog ei(haleth-(lamimol(suhstiRBediwith twalsubstityentsle) . hydr oxy;

and, df). nitpor | gﬁﬂ I ISt A f~hydrogen and
Cl1_5 al kyl (op[nl%gﬂgﬁqéﬁly§§le§%bs |r{]tﬁ'$ég%'t°§§ cgﬁgé%%c ﬁgﬁ} dzc;dre%ganr%a?% with a
substituent sehligl),duldgemrhydroxy and nitro;

and, provided that the optional substituent attached to the ad). heterocyclyl

15 nitrogen ring atom is not selected from the group consisting of bf). amino
(substituted with two substituents independently selected from the group
consisting of hydrogen and C1. alkyl), bh). halogen, bi). hydroxy and bj).
nitro;

20 Ryis selected from the group consisting of C14 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the

25 group consisting of C44 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C14
alkyl), cyano, halogen, hydroxy and (halo),.3(C+.s)alkyl;

Rz and R; are attached to a benzene ring and independently selected from the
30 group consisting of
ca). hydrogen;
cb). Cy4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
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group consi sting of am no (substltut ed W|th t wo substltuents [ ndependently
sel ected fromthe group consisting of hydrogen and Cl4 alkyl), (hgh l(ﬂrﬁ”% (%nd
hydroxy) and aryl (optionally substituted with one to four substitue %
13 April 2006 WD 03/035654 PCT/ US02/ 33206 i ndependently selected fromthe
group consi¥ 93935684 Cl-e al kyl and hal ogen); R6 is sel ectP€®/USpuIBRehe gr oup
consisting of C1_8 alkyl, aryl(Cl-e)al kyl, Cl1-8 al koxy, aryl (Cl-8)al koxy,

C2. 8 al kenyl, %@s%&&%ﬂt@ﬁwep&ﬁddnﬁl(}%e&tﬂd&%m'the groapXbhsistrf) 8f kenyl oxy,

aryl, aryl oxy and hydroxy; IS selected fromthe group consisting.of 0, S
i mno, (CL. 4)al layqirpgﬁn@ndﬁ?m ot thaladns ABd hydr@xy:10 Z is sel ected fromthe

gr oup_Consi i g 0yl Oflondty ABGRAN LerfBirdl Katbon alork it @ bond

(wherein Z fo carbon o attac ment Tor X), then X
i s sel ected frosubstiuentselectenifgin thengroop chnsisting-of,(h@v)«g ariddydyoxy; C2- 8

al kenyl o . @Y é %I (Cle) al koxy and hydroxy, 15 and isoners, racenates,
enant i onge s a 2 P‘&B rs and salts thereof. 49. The process of claim48

wher ei n the dd)r %tmm@substnmeOfvvntﬁawmshastﬁtééntisﬁnd@ehwttm;eiém fromahpound of
Formula (A"): HNC R7 1-3 N > % @{(rrula(A') wherein Reb is

sel ected from t AEURHRN '53:'8 of Rydrager,ande g alky aryl, 20 aryl (C1.8)al kyl,
aryl (C2- e) al dfgn\Halodent gardar yl , het eroaryl (Cl- e) al kyl and heteroaryl (C2-38)al
kenyl. 50. The process of claim 48 wherein the second conmpound of Formul a
(B) is sel e‘igteél‘y ¥ a conpound of Formula (B'): 93 13 April 2006

10 optionally, Rz and R; together form at least one ring fused to the benzene ring;
thereby providing a multiple ring system; wherein the multiple ring system is
selected from the group consisting of Co-C14 benzo fused cycloalkyl, Cg-C14
benzo fused cycloalkenyl, Co-C14 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the multiple ring

15 system can optionally be substituted with one to four substituents
independently selected from the group consisting of:

da). 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

20 hydrogen and C;4 alkyl), (halo)y.; and hydroxy;

db). C¢4 alkoxy optionally substituted on a terminal carbon atom with a
» substituent selected from the group consisting of (halo)s.3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C44 alkyl;
25 dd). halogen;
de). hydroxy; and,
df). nitro;

Rs is selected from the group consisting of hydrogen and C,.5 alkyl (optionally
30 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 alkytl), (halo).; and
hydroxy) and aryl (optionally substituted with one to four substituents
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WO 03/ 035654 PCT/ US02/ 33206 R2 R3 O-p~Ra R50 \R6 Fornula (B'). 51. The
process of claim48 wherein the coupling is conducted in the Pr e8GR Sdoed
sol vent selected fromthe croup consisting of acetone and nethyl et hyl
ketone. 5 52. The process of claim48 wherein the coupling is perforned at a
t enper at ur esvai3/03dseit 65 C. 53. The process of claimb52 weermisoe/isbes coupl i ng
is perfornmed at a 10 tenperature of about 65 C for a period of from about 6

to about 7 houfrepefdenthSeRlcRihomhe GG BArSisACHLET, SiRE A ﬁ%@g};ound s

purified. 55. The proce arm eln the purification |
crystallization. 15 56. The process of claim48 wherein the third conpound

selected fro | St . I D), a .. Wherein,
6 s sel cot el SRSy heRiing B L A Rl Bt R
substituted onasyl(Q;g)atkoxgl Ceaalkenyl aCo4malkenmyioxy, apk€bi)atllkenyl, sel ected fromthe
group congi stin 0, gf amno (substituted with two substituents
independgitly E&l @@&WW@WI%EGWM %Wﬁé’idé?’fyng of hydrogen and Cl4 al kyl),
(hal 0)1.3 and hydroxy) and aryl (optionally substituted with one to four
substituents_independently selected, fromithe, group consisting of Cl.8 alkyl
and hal ogen)X isssfiected from the %@!%ﬁqwt'ﬂﬂ&frﬂ-%'@PBU@'G%’@"?%Q”% Cl.8

al kyl, aryl (Clh?arékfﬁbﬂino;%d,s al koxy, aryl (Cl1_8)al koxy, C2.8 al kenyl, C2-8
al kenyl oxy, aryl (C2.8)al kenyl, 94 13 April 2006 WO 03/035654 PCT/ US02/ 33206
aryl (C2.5) al kenyl oxy, aryl and aryloxy; is hydrolyzed under suitable

condi ti ofif tPiCUNEED f %ﬁ@t‘k R boRd I E@% MPLEES fiel ai m 48
wherei n the cz)rrpou‘ﬁ%& Jﬁ%léhgr#f o'rgoFor ﬁu?'a y{ir I's coﬁ 43aia\‘\:I'E&e]d' \% th a
cation to for missa bamd (wherein Z forms a double bond with the carbon of attachment for

X), then X is selected from the group consisting of hydrogen, C,.g alkoxy,

C..s alkenyloxy, aryloxy, aryl(Cy4)alkoxy and hydroxy,

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

49. The process of claim 48 wherein the first compound of Formula (A) is
selected from a compound of Formula (A'):

Formula (A’)
wherein Rg, is selected from the group consisting of C.g alkyl, aryl,

20 aryl(Cy.g)alkyl, aryl(C2.g)alkenyl, heteroaryl, heteroaryl(C,.g)alkyl and
heteroaryl(C..s)alkenyl.

50. The process of claim 48 wherein the second compound of Formula (B) is
selected from a compound of Formula (B'):
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58. The process of claim57 wherein the cation is selected fromthe group
consisting of cation is selected from benzathine, t-butylam ne, cabagimdds
gl uconat e, cal ci um hydroxi de, choline bicarbonate, choline chloride,

cycl ohexyl am ne, di et hanol am ne, ethyl enedi am ne, Li Ove, L-lysine, - NH3,
NHACH, N nstdngdiosbdsgl ucam ne, piperidine, potassiumt-but exradso/33pet assi um.
hydr oxi de (aqueous), procai ne, quinine, sodium carbonate, ’
sodi um 2- et hyl hexanoat e, sodi um hydrpxi de, tiethanol am ne and 15 tromet hane.
59. The process of claim57 wherein tthe cgCOgH is provided in an anount
sufficient to produce predom nately sic salt. 20 60. A conpound of
Formula (Q: O Formula (C) whereiR; and are attached to a benzene ring
and i ndependently selected fromthe upfconsi sting of ca). hydrogen; 25
cb). Cl1.4 alkyl optionally substituten on term nal carbon atomw th a
substituent selected fromthe group coRgikSting,of am no (substituted with 95
13 April 2006 WO 03/035654 PCT/ USOZ@% B two substituents independently

sel ected fromthe group consisting hydiogen and Cl14 al kyl), (halo)l.3
and hydroxy; cc). C _4 al koxy optiopgihyiaggfstituted on a term nal carbon
atomw th a substituent selected fromthe group consisting of (halo)l.3 and
hydroxy; 5 cd). C2-4 al kenyl; ce). amno substituted with two substituents
i ndependent | §1.sel B grdcésOon didim 48whereirchBTOAPliNGs ebndydlediaheand Cl. 4

al kyl; cf). hal ogen; and, c?). h%dr oay; 1& opti onalslrié, B?} and R3 toget her
format |east oneP'@seFerdfacpMest peectsd franibedragp congigtingif ageigne andg a

nul tiple ring syshethyleMiekétoRet he multiple ring systemis

5
52. The process of claim 48 wherein the coupling is performed at a
temperature of about 65 °C. |
|
53. The process of claim 52 wherein the coupling is performed at a
10 temperature of about 65 °C for a period of from about 6 to about 7 hours.
54. The process of claim 48 wherein the third compound is purified.
55. The process of claim 54 wherein the purification is by crystallization.
15
56. The process of claim 48 wherein the third compound selected from the
group consisting of Formula (D) and Formula (E); wherein,
Rs is selected from the group consisting of C1.g alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
20 of amino (substituted with two substituents independently selected from the

group consisting of hydrogen and C4 alkyl), (halo)y.3 and hydroxy) and ary!
(optionally substituted with one to four substituents independently selected
from the group consisting of C1.g alkyl and halogen); and,

25 Reis selected from the group consisting of C4.g alkyl, aryl(Cy.g)alkyl, C1.¢ alkoxy,
aryl(Cy.s)alkoxy, C2.s alkenyl, C2.g alkenyloxy, aryl(Cz.g)alkenyl,
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selected fromthe group consisting of C9-Cl4 benzo fused cycl oal kyl, C9-Cl4
benzo fused cycl oal kenyl, Cg-Cl4 benzo fused aryl, benzo fused hetigrqgygbod
and benzo fused heteroaryl; and, wherein the nultiple ring 15 system can
optionally be substituted with one to four substituents independently
sel ect ed f MIM3(BISYr oup consi sting of da). ClL; al kyl opt iP6RAISP3/333e¢bst i t ut ed
on a termnal carbon atomwith a substituent selected fromthe group
consi sting of anil(wa.sfatkengloxy reicantd afploxywo substituents independently
selected fromthe group consisting of 20 hydrogen and Cl4 al kyl), (halo)1-3
and hydroxy; db). Cl4 al koxy optionally substituted on a term nal carbon
atom wi th a jshyBflyzel Untep QliRblesbridittins!th BomNePRs oI aha!R1e o, (hal 0) 1.3 and
hydroxy; dc). am™no substituted with two substituents independently
selected fromthe group consisting of hydrogen and Cl.4 al kyl; 25 dd).
hal ogen; g de h ; claifdf L v j I he group
consi st nsg 0%7'C1. eg%?éfﬁsa‘.{%&al"gr%}l Y@é%m???wfgﬁﬁfh‘eg&ﬁg‘déégm nal carbon
atom wi th a substAormela (B¢ evtacied mitha ¢adiogtofgsmepsalt.sti ng of aryl and
heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and the aryl
and heteroaryl portions of the substituted al kyl are optionally substituted
wi th one to 5&ur ThelmbedssooiichimGiopeerdanthe gatior! isceledtdd foomtthe gupl3 Apri |
2006 WD 03/ 035654 PCT/. USO2/ 33206 gr Qup .consi stjn f 4 al kyl... am no
(subst  tuted vi ¢ FOTRBIBEETPAs s aee HERtarrzainie. Zonbiarafier Yeiibfhe or oup
((:ﬁnISi )stl ig,?cci)f 8)hylcyll(lﬁ?aatSeagg[cﬁﬁ#hycftbiﬁuéécr}dﬁu@bmﬁrﬁmbmeholidby@ﬂmd,e, an](cj o

al o) 1. _8)a , is, selecte romthe.group .consisti.ng of hydrogen
and Cl.8 al kyl (65¥'PB??§M‘#’9'"%‘E!S§H"P oe ienediatring: LIOMe, 4 AVSiPEm vi t b a
substituent sel enNegd NH,OH, Nigettgl-Oglu€aime spibagting, parassung3Bbeiideyt ed wi th
two substituents independently selected fromthe, group consjsting of
hydr ogen and Cl4 p&ﬁ&?ﬁ’}'} hydigxige {aqueqys), H‘Rﬁ?i’@xﬁ)""ﬁ‘%dsﬁ‘g'ym qasbRnateal | y

substituted w th sghRim-0-ctiiMexaHbatel sodlinhydfoxided aReMHIMMmhesMyect ed from the
group co1n55| sti ngtof Ct:% 8 al kyl and hal ogen); and,
romethane.

598.  The process of claim 57 wherein the cation is provided in an amount

sufficient to produce predominately a dibasic salt.

20 60. A compound of Formula (C):

TRy o}

N
RO” “Re

Formula (C)
wherein

Rz and R; are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
25 cb). Ci4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
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R6 is selected fromthe group consisting of C1_8 al kyl, aryl (Cl.8)al kyl,

Cl. 8 al koxy, aryl(Cl.8)al koxy, C2_8 al kenyl, C2.8 al kenyl oxy, 13 April 2006
aryl (C2. 8)ai kenyl, 15 aryl (C2.8)al kenyl oxy, aryl, aryl oxy and hydroxy. 61.
The conpound of claim®60 wherein R2 and R3 are attached to the benzene ring
on adj acenWa®rpwnd at ons i ndependent|y sel ected from t he PCRUSRB32®BNSI St i ng
of ca). hydrogen, cb). Cil4 alkyl, cc). Cl.4 atkoxy, cd). 20 C2e al kenyl,

ce). amno (SUb%bEUBﬁgu%ﬂtg Me\aenaélg@fsletééféatf?om EGRRPLdhsktingsf ected from

t he group consisting of hydrogen and"Cl.4 al kyl), c¢cf). hal ogen and cgq).
hydr oxy; opt i ondlyfspgerangdreh«rakyilo(haleh-s PedSYdreNs ring fused to the benzene

ring; thereby.provigi ; i e ' ltiple ring
systemis se%lcgbtcga aﬁ%&@ﬂ%&oﬁﬁﬁ%@ﬁ??’sﬁ%ﬁ'yf ! Eﬁﬁgghﬁwnﬁuand

ant hr acene; and substiduentrselectedindmitipé groupregnsistingof (bale)s-oand hydadxy be

substi tuted %1 t g; on:ﬁ%ft o|_f our substituents independently selected fromthe
group consis G W% c14 alkyl, db). Cl.4 alkoxy, dc). anino

(substi tut ed?e/)aht%mmmwsthgtbtétmmm?ksjulbdmogg)dmdelph ly.snsaitwe@etd Ctjéa;fmngghﬁ dgrOUIO
consi sting of hydrogen an 4 a hal ogen an e). ydr oxy.
62. The conpound P m%r%@@}mpe?%a%é%a‘% are attached to the benzene

ring on adj _nthac%felhoan@t ons i ndependently selected fromthe 97 13 April
2006 WD 03/ 035654 PCT/ US02/ 33206 group consisting of ca). hydrogen, cb).
Cl.4 al kyl, €4 .hyd®xyal kenyl, cf). halogen and cg). hydroxy; optionally, R2

and R3 tqgethiionh®/, R and RGtogéMeforinGt IRt SRR used 19 the BstizeR¥ ringovi di ng a
multiple ring system wherein the multiple ring systemis naphthal ene; and,

wherein the 5 Harehyprevidings alipleingasystarn; whripinthe eultiple fing syet8mASt h one to
four substitu | t f i 8l.png of da).

Cia aikyl, dbjoeged JREPRRLEOA, boRieihG ch €, Crp bR uBER LRI CECRE, Tt ot

i ndependent | y benzacfused tydoalkenyl,(Pocfip beors fused agyldbenzpduserbn and C14

B e e R R
) 15 system can optionally be substituted with one to four substituents
independently selected from the group consisting of
da). Ci4 alkyl optionally substituted on a teminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
20 hydrogen and C,4 alkyl), (halo)s3 and hydroxy;
db). C,4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)-3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C14 alkyl;
25 dd). halogen;
de). hydroxy; and,
df). nitro;

R4 is selected from the group consisting of C1.4 alkyl (optionally substituted on a
30 terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
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64. The conpound of claim60 wherein 15 R2 and R3 are attached to the -

benzene ring on adjacent carbon atons and together form at | east @n 55896
fused to the benzene ring; thereby providing a nultiple ring syst rﬁr
wherein the nultiple ring systemis selected fromthe group consisting of

napht hal engy@gghsggds hr acene; and, wherein the multiple riggR¥s5i860 can
optional |y be substituted with one to four substi tuent s 20 1 ndependently

selected fromthe grou con stl of da Cl4 al koxy, dc).
amino (substit GUP %?"ISEF“ {P‘?'t' GBS ﬁuﬁﬁéﬂt@ﬁ %‘@ stitue fromthe
group consi sti Wﬂdéb%nbyrﬂfy%&!tt%rﬁlhégﬁidﬁ%&wszsﬁﬁb of ﬁwr@@@ﬂaﬁmc ge).

hydroxy; 25 R4 is aryl Is selecte

fromthe group consisting of hydrogen
and C, .6 al kyl alkyPt eysngl halogen hydroxyasd (Balok. 3(%%3@ carbon atomwith a
substituent selected fromthe group consisting of am no (substituted with
two substituents independently 30 selected fromthe group consisting of

hydr ogen @andREis. seledted frdm thé graipicodsistiog ohmmr) anchQels PEKYI (QPﬂDnaJIyaI koxy. 98

13 ril 2006 / / : im 60
whe'rA\gi n R2 and\é\%a (xt%ﬁ%?\taatgﬁrgéatj %qﬁﬁﬁggogﬁ%@ﬁ gmﬁg é‘é‘ e E‘I tngon at ons
and together fgooup ednsisting bf ammor(sngstitmteedwthdwbhabhhanerasmdepegdemtlyereby
providing 5 a ltiple in ste rei,n the | rd stemls

sel ected from PE@CEGSF)']B‘U% o%?f‘éf:?'ﬁﬂ ﬁé\aﬁf%&r‘@ﬁ'g \ ang)ﬁ)[ Iq?ag‘g)éﬁ 924 is an
gr yl Sﬁl ect ed(mamsu hﬁ'lcgér?m@pmw%hbﬂﬁut@ﬂ vmmmmi” to fammbhﬁﬂueml ﬁnd

enzot hi rel enz e S optiona S stl t ne to two
70 hal ogtd) subdtiepaanral sefestactiidn the pERPRORRITR St A gk e e o
hydrogen and Clgfpgal kyl; and R6 is Cl -8 al koxy sel ected fromthe group

consisting of R6 Is selected fromthe 15 group consisting of nethyl,
met hoxy, phenyl oxy and hydroxy. 66. A process for making a benzol actone of

Formul a (C) RoMXNeléitélifromitné §Rskip| ddhsRAnGBNEHS AIRR, SvIELL)BIKYA &, BaikdRF,
aryl(C.g)alkoxy, Cz.g alkenyl, C,.g alkenyloxy, aryl(Ca.g)alkenyl,
15 aryl(Ca.g)alkenyloxy, aryl, aryloxy and hydroxy.

61. The compound of claim 60 wherein R} and Rj are attached to the
benzene ring on adjacent carbon atoms independently selected from the
group consisting of ca). hydrogen, cb). C14 alkyl, cc). C14 alkoxy, cd).

20 C24 alkenyl, ce). amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C14 alkyl), cf).
halogen and cg). hydroxy; optionally, R; and R3 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

25 naphthalene and anthracene; and, wherein the multiple ring system can
optionally be substituted with one to four substituents independently
selected from the group consisting of da). C14 alkyl, db). C44 alkoxy, dc).
amino (substituted with two substituents independently selected from the
group consisting of hydrogen and C14 alkyl), dd). halogen and de).

30 hydroxy.

62. The compound of claim 60 wherein R; and R; are attached to the

benzene ring on adjacent carbon atoms independently selected from the
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Formula (F) 20 with a conpound of Fornmula (GQ: 0 11 P- R6 R4 ORS Formul a
(G under suitable conditions in the presence of an alkali metal {82008
provide a conmpound of Formula (H): 99 13 April 2006 WO 03/ 035654

PCTI US02/ 33206 R2 r\ b) and, reacting the conpound of Fornula (H) under
condi ti ondv@ 0334 e to form t he benzol act one of For nmul 2CTE)S2/gB2060/ \ R6
Formula (C) wherein 5 R2 and R3 are attached to a benzene ring and

i ndependent |y sedr86p @dné.gm@ éffea). r%ﬂsg@ncemscﬁ amgt efl). @)-ailergr,egen; cb). Cd

al kyl optionally substituted on a term nal _carbon atomw th a_  substituent

sel ected from t H@legesuandems ydroxy; optionallynB2 aad,Bs tegatherdform aringio t wo

and CLA ol kyl ) TRy S penaEhg Ak inrbB oIy SHIGI0 TG sy BRefy , v 29°"
substituted on aNlnefemthalmldtmlbong&v&iﬁirwsmphthabubs@md whereipdhect ed fromthe
Substi t bed wi ¢ Amobpie st BB opcHaL ke suprluetith S B he “Gloup
consi sting of hwﬂlbsmentsnddéiibndeallksélected jromtthe goeup cansikting of da).
C14 alkyl, db). C44 alkoxy, dc). amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C14
alkyl), dd). halogen and de). hydroxy.
10
63. The compound of claim 60 wherein the multiple ring system is
naphthalene.
64. The compound of claim 60 wherein |
15 Rz and R; are attached to the benzene ring on adjacent carbon atoms and
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 naphthalene and anthracene; and, wherein the muitiple
ring system can optionally be substituted with one to four substituents
20 independently selected from the group consisting of da). C44 alkyl, db). C14
alkoxy, dc). amino (substituted with two substituents independently selected
from the group consisting of hydrogen and C4.4 alkyl), dd). halogen and de).
hydroxy;

25 Ryis aryl;

Rsis selected from the group consisting of hydrogen and Ci.g alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents independently

30 selected from the group consisting of hydrogen and C44 alkyl), (halo).; and
hydroxy); and

Rsis Cq5 alkoxy.
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cg). hydroxy; optionally, R2 and R3 together format |east one ring fused to
the benzene ring; 100 13 April 2006 WO 03/035654 PCT/ US02/ 33206 t heinghy2006
providing a nultiple ring system wherein the nultiple ring systemis
selected fromthe group consisting of C9-Cl4 benzo fused cycl oal kyl, C9-Cl4
benzo fusedougebsesyl kenyl, C9-Cl4 benzo fused aryl, benzoPéy@g@/ﬁﬁ;er ocycl yl
and benzo fused heteroaryl; and, wherein the multiple ring 5 system can
optional ly be substituted with one to four substituents i ndependent |y

sel ected fromthe group consisting of da). C,.4 alkyl optionally substituted
on a term nab5.carhercoaipoundicf blaim 69witsdreihuent sel ect ed fromthe group

consi sting a dwth tw substit s i ndependent |y
celected Tr ot SHLRg i AREDRE I e RErzene 57 pR SR FAT00n AIRGNY - ( hal o) 1. 3
and hydroxy; dingetHet for méyst@atelrw?arhéeu @Lthébehzer@n@ueerbwmdwm ar bon
atomvmth a substituent selected fromthe group consistin (hal 0)1-3 and
hydroxy; 9 dc). aamltiRle 808 systett whelgin the melt@%um $ystalp i $¢1@§9@ﬁe%ﬂ1ﬁy

sel ected from and C 4 al kyl; 15 dd).

hal ogen; de). E;ﬁ)?arc%)&)%i?@n%&ﬂ%@?ﬂaﬂ&w&ér;&&ﬁﬂ%%@?geSel ected fromthe group
consisting of C .4 alkyl (optionally substituted on a 20 term nal carbon
atomwth a su . | and

het eroaryl ), @,Q%F., atrﬂgt,'éi]e e?rgg&ﬁ'ﬁe 5%?@rég?§'sg'ﬁ§%%8{me%éb®glre§ '%ﬁla/d the aryl
and het eroaryl qumhlerm (wheremebenzothienyl tsexptiahddiy sudnsttutgat witmahé Yo tveubst i t ut ed
with one o for titue .1 ndependently selected fromthe group

consi st dg of Ealoié'é;? tthue ho (substituted with two substituents 25

i ndependent|y selected fromthe group consisting of hydrogen and C, .4

R R SRl b D R i,

substituted on a termnal carbon atomwith a substituent sel ect ed fromthe
30 group congsi.sting, of am no subtltuted substityents
oo ent TBa i Clon SlB 1 SFRBRA R Hle-0BuE Sretinoret Rers pelgrs SRmate ¢ . 4
al kyl'), {&al o) grodp@Bfsisting of methyl, methoxy, phenyloxy and hydroxy.

66. A process for making a benzolactone of Formula (C) comprising

a) reacting an anhydride of Formula (F):

R, 0

Formula (F)

20 with a compound of Formula (G):
0]

//P\_‘Re
R4 OR;s
Formula (G)

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

compound of Formula (H);
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hydroxy) and aryl (optionally substituted with one to four substituents

i ndependent|y selected fromthe group consisting of C .8 alkyl andzhgtipsss) ;
101 13 April 2006 WD 03/035654 PCT/ US02/ 33206 and R6 is selected fromthe
group consisting of Cl1.8 alkyl, aryl(Cl_e)al kyl, C1.8 al koxy, -

aryl (C, _a) skepogses£2_8 al kenyl, C2.8 al kenyl oxy, aryl (C2reraiskessyds, 5

aryl (C2-e)al kenyl oxy, aryl, aryloxy and hydroxy. 67. A conposition
conprising the conpound of claim1 _and a pharnmaceutically acceptable
carrier. 10 68. A process for préparRag a cegg_msi tion conprising mxing the
conpound of claim|l and a pharnaceutigall ceptable carrier. 69. Use of a

conpound of claiml!l in the manufiagturd ‘of}a rrg)giucament for treatnent of an
i nfl ammatory or serine protease ats i er. 70. Use according to _
claim69 wherein the inflammatory or seri ne| protease nediated disorder is
selected fromthe group consisting of I y inflammatory conditions,

chroni c obstructive pul nonary di seases, %st hmaRs4 pul nonary enphysems,
bronchitis, psoriasis, allergic rhimR‘s,\viral rhinitis, ischem a,
arthritis, glonerul onephritis, postoperat Ree adhesi on format | on, reperfusion
injury, hypertension, hypercardia W@[,g,i?(ﬂ) infraction, arteriosclerosis,
reti nopathy, and vascul ar restenosis. 25 71 Use of a conmpound of claim1l in
t he manufacture of a nmedicanment for treatnment of asthma. 30 102

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

form the benzolactone of Formula (C):

TR,

/\R

RsO 6

Formula (C)
wherein

5 R;and Rj are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
cb). Cy4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
10 two substituents independently selected from the group consisting of
hydrogen and C1.4 alkyl), (halo)..3 and hydroxy;
cc). Ci4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)y.3 and hydroxy;
cd). C,4 alkenyl;
15 ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C4 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, R; and Rj; together form at least one ring fused to the benzene ring;
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thereby providing a multiple ring system; wherein the multiple ring system is
selected from the group consisting of Cg-C14 benzo fused cycloalkyl, Cs-C1a
benzo fused cycloalkenyl, C¢-C44 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the multiple ring
system can optionally be substituted with one to four substituents
independently selected from the group consisting of
da). 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 C,.4 alkyl), (halo)..3 and hydroxy;
db). C.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)+.3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C,4 alkyl;
dd). halogen;
de). hydroxy; and,
df). nitro;

R4 is selected from the group consisting of C14 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
the aryl and heteroaryl portions of the substituted alkyl are optionally
substituted with one to four substituents independently selected from the
group consisting of C14 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and Cy.4
alkyl), cyano, halogen, hydroxy and (halo),.3(C4.g)alkyl;

Rs is selected from the group consisting of hydrogen and C,_g alkyl (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C,.4 alkyl), (halo),.3 and
hydroxy) and aryl (optionally substituted with one to four substituents
independently selected from the group consisting of C4.5 alkyl and halogen);
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and

Rg is selected from the group consisting of C.s alkyl, aryl(C4.s)alkyl, C15 alkoxy,
aryl(Cq.s)alkoxy, C2.s alkenyl, Cz. alkenyloxy, aryl(C;-g)alkeny!,
5 aryl(Ca.s)alkenyloxy, aryl, aryloxy and hydroxy.

67. A composition comprising the compound of claim 1 and a

pharmaceutically acceptable carrier.

10 68. A process for preparing a composition comprising mixing the componn

of claim 1 and a pharmaceutically acceptable carrier.

69.  Use of a compound of claim 1 in the manufacture of a medicament for

treatment of an inflammatory or serine protease mediated disorder.

70.  Use according to claim 69 wherein the inflammatory or serine protease
mediated disorder is selected from the group consisting of pulmonary
inflammatory conditions, chronic obstructive pulmonary diseases, asthma,
pulmonary emphysema, bronchitis, psoriasis, allergic rhinitis, viral rhinitis,
ischemia, arthritis, glomerulonephritis, postoperative adhesion formation,
reperfusion injury, hypertension, hypercardia myocardial infraction,

arteriosclerosis, retinopathy, and vascular restenosis.

25

71. Use of a compound of claim 1 in the manufacture of a medicament for

treatment of asthma.

30
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