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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 turnover of damaged cell tissue. For example,
cathepsin G (cat G) is a chymotrypsin-like serine protease found in the
azurophilic granules of polymorphonuclear leukocytes. Along with other serine

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 II and activation of matrix proteases and cytokines. Inadequate
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constituents of the extracellular matrix, and thereby contribute to

I nfl ammat ory di sorders such as asthnma, enphysema, bronchitis, psoriasis,
al l ergi c woiasiosses4 viral rhinitis, ischema, arthritis amrtmwepesiuesi on
injury. Thus, small nolecule 5 inhibitors of cat Gand HC are likely to
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10 derivatives have been described as osteoclastic acid phosphatase inhibitors of

the formula:

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):



PR5 O \OR4A Formula (1) wherein Rl is selected fromthe group
consisting of a heterocyclyl ring (wherein the point of attachnment for the
het er ocycwelo3ndssg4at RL is a nitrogen ring atom) and - N RCRA)S02/88266 €i n t he
heterocyclyl ring is optionally substituted with one 5 to two substituents
i ndependently selected fromthe group consisting of: a). Cl1_8 al kyl
optionally substituted on a termnal carbon atgmw th a substituent
sel ected fromthe group consisting R aryl, hefjeroaryl, (halo)1_3 and
hydroxy; b). Cl1_8 al koxy opticonally a termnal carbon atom
with a substituent selected fromthe[ onsi stihg of carboxyl,

d

p

(hal 0)1-3 and 10 hydroxy: c). aryl ). hgteroayyl; e). cyano; f).
hal ogen; 15 g). hydroxy; h). nitro 1 eterocyclyl optionally
substituted with one to two substltu ntly selected fromthe
group consi sting of oxo and aryl; “8ad, optionally fused with the carbon of
attachnent to forma Spiro heterocycIyIF2 20 noi et and, wherein the aryl
portion of the a). and i). substituent "8~ he eroaryl portion of the a).
substituent and the c). aryl and d). hete ryl stituents are
optionally substituted with one t oRsourOSub i t uent's i ndependently 3 WO
03/ 035654 PCT/ US02/ 33206 sel ected fronlthe é?oup consisting of Cl.4 alkyl,
C2-4 al kenyl, Cl-4 al koxy, cycl oal ky, g& rocycIyI, aryl,

aryl (C1-4)al kyl, aryl oxy, heteroaryl mhet roaryl (Cl-4)al kyl, hal ogen,

hydr oxy, niwhereir( hal 0) 1_3(C1-4)al kyl and (hal 0)1-3(C1-4)al koxy; 5

R4 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(R;Rs); wherein the heterocyclyl ring is optionally substituted with one
5 to two substituents independently selected from the group consisting of:

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

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

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). heteroaryl substituents
are optionally substituted with one to four substituents independently



R7 is selected fromthe group consisting of hydrogen, Cl1_8 alkyl and C2_8
al kenyl; R8 is selected fromthe group consisting of: 10 aa). Cl1_8 al kyl
opti onal I'wosalbsiess uted on a termnal carbon atomwi th a ®aratsSor/szné
selected fromthe group consisting of cycloal kyl, heterocyclyl, aryl,

het I th t bstit t d f th
Or oun_aons s ePlegtest PG SRUR AN EistIED 4T 'y?fﬁ@t*&%% ecges %@K@&&Sm ab) .
cycl oal kyl ; %?ci@ﬁ [ %@érga,&@ng}w aWFéQ @g)kw f%[@kpch@bpdargwmerel n the point

of attachnent”at IS a carbon ring rein the ab). cycloal kyl,
ac). cycl oal Ihett—;rbawi(&ama)lkylhbalegeElylwquX)(\W@dhﬁ'@h@(cmlﬂky' R8fer ocycl yl
contains at ﬁ% (&ge nj,trogen ring atom substituents and the cycloal kyl,
het erocycl yl, ( P§ﬁr3 h’t) b oaryl portions of the aa). 20 substituent are
optionagly substituted with one to four substituents i ndependent |y
selected fromthe group consisting of Cl 8 al kyl K opt ally

substi t ut eB7 m@le@t@qumﬂh%grwp%%ﬁﬂn@erhYQm%Ibiuat%lEHta@eﬁ?%t ed fromthe
group consi st r}% ﬁf amno (wth two substituents independently sel ected
fromthe gro Shsi st ng of hydrogen 25 and C1.8 al kyl), (halo)1l.3 and
hydroxy; bb). Cl1_8 al koxy optionally substituted on a termnal carbon atom
with a substituent selected fromt helr&f%up consi sting of carboxyl,

(hal 0)1_ 3 Badp SGH?@F@Q)JP"‘&'&? greuD GRIS stituted with a substituent

sel ect f S
aryl (C1_8) ?Lny 18a szsééﬁggfe% grt%ﬁgelgl @érﬁgt‘grtoar ylm( %1 8) al kyl and

het er oar yI (C2 s&)l:a;ltuhmm lseldotdd framythe gneglp chnsisting ol cyclaaligyh, beleotyshd,
PCT/ US02/ 33206

20 ek Wl ST b G b bbbk b achedgager Y
bh) . hal ogen; the group consisting of hydrogen and Ci.s alkyl), (halo).; 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). Ci.s alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
25 and C.s alkyl), (halo)+.3 and hydroxy;
bb). Ci.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)s.3 and
hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
30 of C1.g alkyl, aryl, aryl(C1.s)alkyl, aryl(Cz.s)alkenyl, heteroaryl,
heteroaryl(C4.g)alkyl and heteroaryl(C..s)alkenyl;
bd). aryl;
be). heteroaryl;



5 bi). hydroxy; bj). nitro; bk). heterocyclyl optionally substituted with
one to two oxo substituents; and, bl). sulfonyl substituted with a
substituewn s@B®st ed fromthe group consisting of Cl_8 alplcaiysoas3zoe

aryl (C1_8)al kyI aryl (C2_ 8) aI kenyl het eroaryl, 10 heteroaryl (Cl-8)al kyl

and hetero r and
bk). het ergtgfz é;ﬁ %ustl ent s {thsﬂ qi% 8\éh Qﬁ%g?lgﬁegg&?ﬁ?r‘]s of the
bc). substi tuergroapeonq;lsinmg]af hydrsgbatanﬂdtegialkykth one to four substituents
i ndependent | v sel ected fromthe group consisting of Cl.4 alkyl (optionally
substi t ut eob%n @A mi nal carbon atomwith 15 a substituent selected from
the group c S||§éb§gnof am no (substituted with two substituents

i ndependent sel ected fromthe group consisting of hydrogen and Cl1_8

al kyl), 5 habip) 1hygiraxyy hydroxy), Cl-4 al koxy (optionally substituted on a
term nal agyon ﬁpom Wi th a substituent selected fromthe group consisting
of (halo)l no (substituted wth two substituents 20 independently

sel ected frigm tHgeyuRI émaﬂvstn@sﬁtfutéwﬂrtﬁ%@ tBiWoekoisutititidnts; dm, ogen,

hydroxy and nitro; and, Frow déd that the optional substituent attached to

the ad). het@lbr@w@nyhsubﬁ tut%wthra a@bsammﬁtusglemd femethecgroupsansistingr oup

consi sting of t | s independently
sel ected from t 1gfr 0 L}ﬁg ’s?) PSW'L%)%%%?M éieﬁ%&hal kyl), bh).

hal ogerQ bi) . hwbmyyleinc&)élkyl andWIhétemarMCé galkehgct ed from the group
consisting of Cl.4 alk B((%Otg)tlonal substituted on a term nal car bon at om
with a subs‘%’h?ﬁ?@hfhes'éq')e@ ) Bﬁﬁecr bard gkt hiederocysly substitrents 9‘|‘ hey

het eroaryl ), . e aryl
and heteroary pgp?p%tgﬂa?quﬁ{ %ﬁ%ﬁ‘i@dﬂ?&'t@gﬁ@ggﬁﬁﬁ’ﬁ y su ésclfpl tuted
with one to fwaith mﬂa’@tfouueubstltumtepmmmmtlyeblecte:ﬂfrbmdhetgneup group
consisting of Cl1.4 . alk sub titut bst tue
031 035654 PeTPORSIRBShE+- AL faatealy subiflieian s T HIbAR SRS eI | ng
of hydregen a%%t@%tll‘hen%lébébied fFomMAe dﬂ@&@@ﬁblsﬂigjb%lrﬁi@ubstltuted with
(halo)1_ 3(C1 R2 and R3 are attached to a benzene ring and
i ndependent | yt\g@sggst@tuemﬁsdndep@dently selected from the group consisting of
hydrogen and Cs.g alkyl), (halo)s.3 and hydroxy), C1.4 alkoxy (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of (halo),.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;

R4 is selected from the group consisting of Cq.4 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 Cy.4 alkyl, amino (substituted with two substituents

5



5 group consisting of ca). hydrogen; cb). Cl-4 alkyl optionally substituted
on a termnal carbon atomwith a substituent selected fromthe group

consi st i ngoaB/asesyho (substituted with two substituents i pdapesozesrnsy
selected fromthe group consisting of 10 hydrogen and Cl-4 al kyl),

hal 0) 1- 3 d. ; - I Wl fsrgtgﬁ '
'Ee?m’OZ]aI cZpbgﬁ%gtégﬁgw)fﬁélgd%ﬁébsrﬁitﬁﬁé%‘%&g%?%ygy?r m %%%Néﬁ%%gcgnsi sting
of (‘hal 0) 1- 3 alkgl)heymox haloget) hydidxy anldiKbald)is(Cex)allkyti no substituted with

two substituents independently selected fromthe 15 group consisting of
hydrogen and Cl1-4 al kyl; cf). halogen; and, cg). hydroxy; optionally, R2

and R3 togetghd R altabkédto Q'B%n\%\%ﬂg rihy SRd ihepdisdditinzRnectéd fidm thigher eby

providing a multiple ring system ereiln the multiple’ring systemis 20
sel ect ed fr ongtdup epreiglingofsi sting of C9- Cl4 benzo fused cycl oal kyl, C9-Cl4
benzo fusedq?iyj_l oal kenyl, C9-Cl4 benzo fused aryl, benzo fused heterocyclyl
and benzo fdedYE% baryl: and, wherein the nuitiple ring system can

optional Iy dig. ©4RdIkyi GpEniny Sutsstieute® ontalterfriifdltdarbembfom wighependent |y
selected fromthe gr ougsézony sti ngm of 25 da). Cl-4 al kyl optionall
lectediftom

substituted onsubstittan Q)@\'QMP[W@iStE\Gbéftamiﬂér{§U§€it@f@ﬂé’d¥ff romthe

Jerected 1rom tie SypRe BueRidcty sl ieh s R TR PSRRIy BRSO o
and hydgoxy; dinydrdgendard €oxlkgh} (o) s andubgiroxyt ed on a term nal carbon

atomw th a 30 substituent selected fromthe grou onsisting of (halo)1-3
ahearbe

and hydr oxycC)- &oy.alkgyyreptionady substitesd emadqapnia D&t Wiiapendent | y

el oot 6 v CPRUBBESUERRRCHD s o ERABT B, ShdHars)
cd). Co4 alkenyl;
ce). amino substituted with two substituents independently selected from the
15 group consisting of hydrogen and Cq4 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, R, 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, Co-C14
benzo fused cycloalkenyl, Co-C14 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the multiple ring
system can optionally be substituted with one to four substituents
independently selected from the group consisting of
25 da). Cq4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
hydrogen and C4.4 alkyl), (halo)s.3 and hydroxy;
db). C44 alkoxy optionally substituted on a terminal carbon atom with a
30 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 C14 alkyl;
dd). halogen;



R5 is selected fromthe group consisting of hydrogen and C1_8 al kyl
(optionally 5 substituted on a termnal carbon atomw th a substituent

sel ect ed Woasi083es4 group consi sting of am no (substitut edPETIUS02/55206
substituents independently selected fromthe group consisting of hydrogen
and Cl_4 al&pl )h Qq, %)nﬁ—?’ and hydroxy) and aryl (optionally substituted
with one to tour substituents independently selected fromthe group

consi sting dff. Giitr8; al kyl and hal ogen); 10 R6 is selected fromthe group
consisting of Cl1_8 alkyl, aryl(Cl_$)al kyl, Cl1_8 al koxy, aryl(Cl_8)al koxy,
C2_8 al kenyl, C2.8 al kenyl oxy, aryl (C2_8)al kenyl, aryl (C2_8)al kenyl oxy,

aryl, aryl isdfie i Xt i W m t he
group consiqg%lasng o?éﬂgméhééngoéﬁdysﬁ@gﬁ)wggti onal | yb)s(ﬁ%sﬂ{ty?féﬁggggﬁ a
ter mi nab car benbstitoiedven a ternsinbstarbor @tomsatrea isebistituent selectgddigm dlemsi sti ng

f | oal kyl , h |yl |, ] bst, i d.with
Subst i tuent o BROEEHIRSNGtariat sub S ERNRL b SbSRurER IR eRERE MY ogen.
and C1_8 al kykplectdtbfrémlthd gtddh 28ndi¥iPshhydredes anbk®xyalk@ipt(haray.4 nd

substituted on a termnal carbon atomw th a substituent” Sel ected fromthe

group consi st hidroxy) ang laryl (eptianally substituted, with ope, todpussuhstisugntexy

opti onal 1y, XTSERE0UEY seBERaTnthE Bty FOmEons i IVl HiRsent o
forma4@piro cycl oal kyl or heterocyclyl noiety; and, optionally, 25 Y is
not present: wherein X is one substituent attached by a doubl e-bond

ﬁelj ect ed fr%e?ﬂ&wée@%_a‘rgn&mg@wr@%fsﬁog of CrierAling, ant gbaamk?m-mzlhezbnd
ydr ogon and. BRIk TSR €I bREndIoRYPaREEL IR 2 000 pond

wi t h the car baryl{@, syalkemyloentarylparylofQy, andhbpdréxys not present and X i s one

substituent attached by a single-bond selected fromthe group consisting
of hydrogen, Cl_8 al koxy, C2_8 al kenyl oxy, aryloxy, aryl (Cl-4)al koxy and

hydroxysg 7 X\@nd3/ Q%Sﬁl@épgﬂér\@o?él&%@@@ron@ﬂ% bﬁﬁ!ﬁeé&)sisftﬁ??g#)@?ogen, Crg

enantioners, diastereoners and salts thereof” Enbodinmen t he present
i nventi on i nchlkyk(aptionatyesubstitutedrarpaterminal casben atara withod sebstituent (1)

conpri si ng coggJeicpe% #6‘%"1&e%‘#666‘ ggﬁsigt?nngdti) cizs%rllosalf’%‘ylff.’létaocyclyl, aryl,

heteroaryl, amino (substituted with two substituents independently selected
from the group consisting of hydrogen and C4_g alkyl), (halo)s.; 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), C..s 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, (C1.4)alkylimino and
hydroxyimino; and,

Z is selected from the group consisting of a bond, hydrogen and C,_ 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,.g alkenyloxy,
aryloxy, aryl(C44)alkoxy and hydroxy,

7



compound of Formula (A): R7 HN~R8 Formula (A) with a second conpound

sel ected fromthe group consisting of Formula (B) and Fornmula (C: RZ CO2H
R2 O IT,WO03@3565¢ X R3~ 0 Z 0\ jP R4 jp R4 R50 R R50 R6 pCHarswmbBzoé B)
Formula (C) 10 to produce a third conpound selected fromthe group
consisting of Formula (D) and Fornula (E): R2 18 R2 R8 R3 |1 N\ PR3 |1 N\
RT R OO Xk\ X R0 ZR50 R R4 R R4 Fornmula (D) Fornmula (E) wherein

R7 is sel ecdreidsbmens,trhcematos) ehantiorabis)diasterepaicrgand salts @hedebf.l and C2_8
15 al kenyl; 8 WO 03/035654 PCT/US02/33206 R8 is selected fromthe group

consisting of: aa). Cl1_8 alkyl optionally substituted on a term nal carbon

O o oy S bR of 86 SHSCROM NS RIRCPBISEb A6 AboBd B2 V1

het er ocycl yl , eroaryl, am no stltut W|thtvvo Substit uent s
i ndepenfientdompound of Formula (I) comprising coupling under suitable conditions a first
compound of Formula (A):
R
HN/ '

Formula (A)

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

7Ry

:\“R—ﬁ\\ X
3 A

CO,H

Z
\\p R,
Re
Formula (B) Formula (C)

RsO”

10
to produce a third compound selected from the group consisting of Formula (D)
and Formula (E):

Formula (D) Formula (E)
wherein

Ry is selected from the group consisting of hydrogen, C.g alkyl and C,.g
15 alkenyl;



selected fromthe group consisting of hydrogen and C1_8 alkyl), (halo)1_3
and hydroxy; ab). cycloal kyl; ac). cycloal kenyl; and, 10 ad). heterocyclyl
(wherei n wioaspsesest of attachnment at R8 is a carbon ring atamjyso2nssres ei n t he
ab). cycloal kyl, ac). cycloal kenyl and ad). heterocyclyl (wherein the ad).
het erocycl yl contains at |east one nitrogen ring atom substituents and

the cycloal kyl, heterocyclyl, aryl and heteroaryl portions of the aa).

subst i tuenthrsesglnme@lﬁ@M thesgl’@ablddm'fsmingndfh one to four substituents 15
[ ndependent ly selected fromth qr oup consi sting of: 52 % 8 al kyl
opt i onal | y @lbStiealkd @pganally %ll'tPﬁ iated of BiRMMmindRarPehalom Wilhsd i t uent

sel ect ed 11 oM 4BelaHPs 408t rcﬁ{)anMswﬂrggf;dWogﬁgW%té%%gélgi

i ndependent |y se romthe grou sistin
al kyl'), 5(hal o) \ard, hetdrdgrt, noZQ;ﬂﬂ@)uted:lmﬂl tmcksudystityente maddpgndabtly i t ut ed

Conci sting o %%Fe%@é@? RS8P 4P 50RNRING phPURPEeR N Ged BB (Pallee | | u ed

with a substituygg %gt ed fromthe group consisting of ClL 8 alkyl, aryl,
aryl (C1_8)al kyI aryl _8)al kenyl, heteroaryl, 25 heteroaryl (Cl1_8)al kyl
and het er oa@ahb)l (mkﬂjladlkenyl bd). aryl; be). heteroaryl; bf). am no

substi t ut ed gst lfuents i ndependent ly selected fromthe group
consi sting %(? h%y& %a%er? Cl 8 al kyl; 30 bg). cyano; bh). halogen; bi).

hydroxyp Hdd). Hétéfd@:ycl?l M&h&éh&ﬁé%ﬁ%ﬁﬁ&ﬁ%’ﬁ@&ﬂ@s |§J5):artftﬁi|¢|ﬁ%ét&h)ﬂ

optionally substituted wth one to two oxo substituents; and 1)
sul fonyl sumBereinthecaln eyrlealkvipae). cyelealkeaykandad}. heterorxcly{whereia e st i ng

of C1_8 alkyl pgtheterodidi(ohtdihd!df Ydast Bh¥ ritiegdh Ahd &) stHRIGRS ¥hd

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

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

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

of Ci.g alkyl, aryl, aryl(C4.g)alkyl, aryl(Cz.g)alkenyl, heteroaryl,

25 heteroaryl(C4.g)alkyl and heteroaryl(C,.g)alkenyi;

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;



het eroaryl (Cl1_8)al kyl and heteroaryl (C2_8)al kenyl; 5 wherein the bd). aryl,
be). heteroaryl and bk). heterocyclyl substituents and the aryl and

het er oar yWwopsroBsesms of the bc). substituent are optional | ycausbsias ed
with one to four substituents independently selected fromthe group

T 41 15,8, kol oMM 8 0 B e 1o

with a subStituen gr oup consi's
(substi t ut esl). wisulfod@l substittds With wesu tsstitueld setebted frpmsttleegroed cbnsistibdgie gr oup

i sti f d Cl 8 alk , lo)1l.3 d hyd , Cl-4
CEr (o0, o B el b S A
bstit t I b ST f (halo)l 3), '
(subst tut ed v Eoioan (R R BB S I th et 11 om ¢ he gr oup
consi st bng wherejrdthegad). and, i) KeteSoarykgmd bkhaleterenycliysiibstitueatsiand theo; and,
P £ ogen 1 ng Bl REITSRBENd Fogians o P e ratsn st abmopartally SO HRT s no
(substituted withlbrieM® RUPSLbStHEEIS iﬁcréiﬁml b%ﬁﬂ%b?écﬁ-ﬁi f?@r}i)wiftflequguzﬁt he group

consi sting of hydrogen and Cl1_8 al kyl ), .~ hal ogen, oxy and bj).
20 nitro; R4 icensisling pbg4 atkyl (aptiopalypuksitigiediamag termial carbemigtom with

Sel ected f 1 onfrnogftisi st Fghe oG boraiie s Grbstigied Wi,
het eroagy! ; Whes eubstitughtsande peridentigselected frodbthiehgroap Yonsistinget er oar yl
portions of the substituted al kyl are optionally substituted with one to

four substituB¥EgeRRIEGdeAtv). G@ldes aRdYERNC1-4AkaYY (RRtiONally ng of C1_4
al kyl , am no ' e | L4 ﬁ@g@ ted
fromthe gr ou%ﬁtg%ﬁts‘{.etﬁﬁ'ﬁg t%ﬁ'ﬁ?/dé%&éﬁ%@%ﬁ%%g%@g? ) c%‘%g?ﬁ a:”g&gen,
hydr oxy and ( gedup Gorising3ofahkln):.;)38mid ubhstBited withttivacibdtituents benzene
ring and i ndepenpdently, selected fr t he roup. consi sting of ).
ydrogen: | 10 REaPSNdebE Seipeist e 188 st Sa7eISiE of tykege Be Siki 1 y
substi tyut ed oguRNt BAIBLEA! hedbRPAndintre:W th a substituent selected fromthe
group consi st nkg)’of ggi no }gds}uggtint uted with
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 C1_s alkyl), bh). halogen, bi). hydroxy and bj).

20 nitro;

R4 is selected from the group consisting of C1.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting
of 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 C1.4 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 Rj3 are attached to a benzene ring and independently selected from the
group consisting of

ca). hydrogen;

10



two substituents independently selected fromthe group consisting of
hydr ogen and Cl1-4 al kyl), (halo)l1l.3 and hydroxy; 5 cc). Cl-4 al koxy
opti onal Iwosisiess uted on a termnal carbon atomwi th a ParaisSor/sené
selected fromthe group consisting of (halo)l1l.3 and hydroxy; «cd). C2-4

al kenyl ; c ' l ] t Lt | ently

sel ected ff%br% @é%@ﬁ?ﬁbb%&ﬁb%%ggfwﬁ%méﬁ %ﬁ@é%?{%qglmﬁﬁ 10 cf).

hal ogen; and, sabgtitubptiselsgteddpinm tagroup EEhsistihgRE dminet(bebstitotechwith | east
one ring fused to the benzene ring; thereb roviding a nultiple ring
system wher ei AW ﬁé’p’ﬁmuﬁf‘bﬂ |gd¢pﬂbogwlgt$ﬁqqt§g f‘%@? Hl?t%r@%f”r%’?ﬂs&lﬁgé’? oup

consi sting of 7 flé§§@ UAV? 14 15 benzo fused

cycl oal kenyl , @?%rﬁ%%?us ’gﬁ({)ﬁgbalgﬁzh us)egd het er ocycl yl and benzo
f used hét eramdr 31,4 alkalxy optersily substitotdd omphdermingl carpsnh atormanitiopt i onal |y be
substituted withbo.e tg flour jubs | tuents inc{e e(ﬂﬁsnatoby %géﬁcéed fromthe
group consi st i fyPattuegLgelegiedram the GmUn eans's V'%s % WXYer ni nal
carbon at orggy td) aalkéhyiubstituent selected fromthe group consisting of

am no (substituted with two substituents independently selected fromthe

group consiGg)i ramish subgtitubed withiwosLbstitueris indepaadently seleetadifom the/; db) .
Cl. 4 al koxy opt| I . j ermnal carbon atomwth a

substi t uent seIgé(glﬁkgﬁb%{?'gﬁﬁqsh*eﬁ%#@g%ﬁggﬁs@s“t"’ﬂh *of (hal o)1 _3 and hydroxy;

25 dc) q0amigfp mg:@géﬁ;tgr@gi with two substituents independently selected from

the group consisting of hydrogen and Cl-4 al kyl; dd). hal ogen; de).
hydroxy; arf@)- MdOX¥itro; 30 R5 is selected fromthe group consisting of

hydr ogen afs%tﬁ}gm%g k%{ﬂéc(i: Féﬁ&é&ﬂé} fo¥m St4854 dnid Fr‘r‘?q f;?lt%ieg gthﬁéﬁgrenﬁ%%@FiP&“ atom

with a sub romthe group cons
(substituted thdrbby poowdihgta multiptesringn dggtent eviidrgin thé nidtipia/rigbsstem is
PCT/ US02/ 3320tgelected from the group consisting of Co-C14 benzo fused cycloalkyl, Cg-C14
15 benzo fused cycloalkenyl, Cs-C44 benzo fused aryl, benzo fused
heterocyclyl and benzo fused heteroaryl; and, wherein the multiple ring
system can optionally be substituted with one to four substituents
independently selected from the group consisting of:
da). C44 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 C1.4 alkyl), (halo)+.3 and hydroxy;
db). C4.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)..3 and hydroxy;
25 dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.4 alkyl;
dd). halogen;
de). hydroxy; and,
df). nitro;
30
Rs is selected from the group consisting of hydrogen and C4.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



selected fromthe group consisting of hydrogen and Cl1.4 alkyl), (halo)1_3
and hydroxy) and aryl (optionally substituted with one to four

subst i t uewosnsiossispendent |y sel ected from the group consi sthioTgt/38206 8 al kyl
and halogen); 5 R6 is selected fromthe group consisting of Cl1_8 al kyI

ey ony. aSopelh Byt tyeur Sointiah BAlen ofd & i babolz
hydr oxy; X |shymioay)anhérybl(rmpﬁmagy(subsmutmi with mgedb four émbstltuems
1-4) al kyl Z h
Consi &1 ng. of MEeRBAden i erIBGER tort s orsuh tasisthe & CraslykaRihaiane ‘?ﬁpz
forms a double bond with the carbon of attachnment for X), then X is
sel ected fromthe group consisting of hydrogen, Cl 8 al koxy, 15 C2_ 8

al kenyl 6xy,Reaisydetegted ﬁvm Ufemabw@nwsang oﬁﬁdm@kw amyt{Ch s, C1.¢ alkexmt es,
enanti oners and, salt re nts of the present
i nvention i nc?[@@f@ %g %‘f ey ﬁieaﬁ i%)arwé%snﬁ( Y R3- jp R4 R50
R6 Formul a ( (I ?meéﬁwg;g,w 5@@( i hpdroRe: to a benzene ring and

el ec

i ndependently s d fromthe group consisting of ca). hydrogen; 25 cb).
Cl_4 al kyl optionally substituted on a term nal carbon atomw th a

12 w0 031 0B PR B OFu® Rt SRR Sriho TCp ARG o cCo e
fromtHe groupydorginiihopandif hydrogen and Cl1-4 aI kyl), (halo)1_3 and

hydroxy; cc). Cl-4 al koxy optionally substituted on a termnal carbon atom
wth a substituent selected fromthe group consisting of (halo)1l 3 and

hydroxy; % tele&édtrdth ¥ Yfoup consisting of a bond, hydrogen and Cy.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, C,.s alkoxy,
15 C2-s 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):
’/"—-~R2\ (@)
\“ n
N R
P, 4
AN
R5O/ Rg
Formula (C)
wherein

R2 and Rj are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
25 cb). Cq4 alkyl optionally substituted on a terminal carbon atom with a

substituent selected from the group consisting of amino (substituted with

12



ce). amno substituted with two substituents independently selected from
the group consisting of hydrogen and Cl1-4 al kyl; cf). halogen; and, cgq).
hydr oxy; W0 opsseenal |y, R2 and R3 together form at | east @eaa/usozgs2based to
t he benzene ring; thereby providing a nultiple ring system wherein the

Fused” cycl oal k0 SEasiantIniEhrl Selatied FRPy T BRUB cohbstha ¥ Lcoa ™™™

aryl, benzo fuh9drdmtne!r€w&:%Ialkygndqdm@ﬁg@nﬂuwo)kWteroaryl and, wherein the

rrultlple rin stemcanotlonaqdy be substjtuted with one to four
subst i t uente§)- Cndaayerntionaly substithted ghataenigabesyb @Br%‘i’@t"?"ﬂba of da). Cl-4
al kyl opti onal Sstituent
sel ected from !{sﬁb&'ﬂpgﬁﬂ §%‘%ﬁgpg{brﬁtﬁ@pm%0ﬁﬁtﬁg%ﬁb Wi ﬂydr%wg

substi t Bentcdl)i qadketemt | y sel ect ed fromthe group consi st| ng of 20
hydrogen and Cl-4 I 3 ro Cl-4 al

optionally csellbﬁm‘PBtsé%’ ﬁwtéﬁ]wﬁ aﬁ‘ﬁ?&r“ﬁﬁ% @?éh?ﬂﬁ?%ﬁ'V£e'%9}S§5fq'¥H}ﬁ

sel ected from ESNRIstiR)Sf H8eRhbiné i3 and hydroxy; dc). amno
substituted V\npﬁﬁ%r\g\o su stltulz}rﬂrs |ndgpre@ral1 ilSfy selected fromthe group
consi sting aﬁ)‘ Hy.ilbggemndnd Cl 4 alkyl; 25 dd). halogen; de). hydroxy; and,

df). nitro; s selected fromthe group consisting of Cl-4 al kyl
(optionall fQQUBB’P ¥ ed on a 30 terminal carbon atomwith a substituent

sel ect ag f raptiohaRy, RLatid Ry yetheormodt leamlomgﬁﬂtseaqartué bengénd nﬁ?fd

heteroaryl; wherein aryl and heteroaryl and the aryl and heteroar
portions of tﬂ@rgmatqwdmg@ raultrple ram@swenbMd\qrglnsthggwltlal@éwg/ﬁxsﬁﬁmr\% to

four substi tug&%&éd”ﬁj&ﬂ%ﬂg% (% ﬁ'céﬁ% ?t@g’gf o 6&?20 ﬂﬁe?@e{g ?ng 1%

PCT/ US02/ 3320 group consi¥sti'ng o am no dwth tw
substituents bémteﬂmde:ythallwiyﬁcﬂ.gaﬁufhsmdﬂueegrawlpbmﬁstedng of hydrogen

el ot ed 1 onhelioGBlanedirreBiibses BPtearbane. Whe e the SIS (69t | onal Ty
15 system can optionally be substituted with one to four substituents
independently selected from the group consisting of
da). Cq.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
20 hydrogen and C44 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)s.3 and hydroxy;
dc). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.4 alkyl;
25 dd). halogen;
de). hydroxy; and,
df). nitro;

R4 is selected from the group consisting of C4.4 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

13



substituted on a term nal carbon atomw th a substituent selected fromthe
group consisting of amno (substituted with two substituents independently
sel ect ed Wioa108%884 gr oup consi sting of hydrogen and Cl-4 alplcgiyso2/szaéo) 1_3
and hydroxy) and aryl (optionally substituted with one to four

substituents |n ly s o - |5 | of C1_8
al kyl and hal é&e%%iﬂ%?%g%&@r é&%%tﬁﬁgknﬁ%g@ﬁ%%ﬁﬁdgﬁ ?sng of Cl_8
a: tyl ' aryl (Cihg&l bg?&%ﬂ)‘nﬂ% f(%ile&ledlﬂltgmthe lgl(?dicuzd %ﬁﬁw dlad‘dwﬁ,rogﬁllanaldqalnyl : Cza8
al kenyl oxy, ar _8)al kenyl , ary - 8).al kenyl oxy, aryl, aryloxy an
hydroxy. EnmbodlkyBne¥@nsr helageps BydioxyianddhalQna(Cre "’\”EVéya process for making
a benzol actone of Formula (C) conprising a) reacting an anhydri de of

Formula (F): RR O R, b 3 O Forrmula (F) 20 with a conpound of Fornul a
(G: 0 5(1 Rfis detedidd GBM thieagnoupaon€isting dé hydogeatdrel Candikyl mpdionally he

e 9 55o0m4 Rl 75 Bt Ao B 2l s SOBBRB ShobE PR 1
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 C4.g alkyl and halogen);
and,

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

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

R, 0]

Formula (F)
20

with a compound of Formula (G):
O
I
//P\_R6
R4 ORg
Formula (G)

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

compound of Formula (H):

14



Formula (H) b) and, reacting the conpound of Fornula (H) under conditions
suitable to formthe benzol actone of Formula (C): R O rl 0 R3- / P\

R50 R6 PFeomsloasésC) wherein 5 R2 and R3 are attached to @drarsoens®06i ng and
i ndependently selected fromthe group consisting of ca). hydrogen; cb).
Cl_4 alkyl optionally substituted on a termnal carbon atomwth a
substituent selected fromthe group GQnS|st| of ami no (substituted with
10 two substituents |ndependenthy seleg\ he group consisting of
hydrogen and Cl1-4 al kyl), (halo)l 3 af Ayfdr oxy; cc). Cl_4 al koxy
optionally substituted on a ternirRy T é with a substituent

sel ected fromthe group consisting of ( an}l 3 and hydroxy; «cd). C2-4

al kenyl; 15 ce). amno substituted wt ubstituents independently
selected fromthe group consisting of rog and Cl1-4 al kyl; cf).

hal ogen; and, cg). hydroxy; optlonétig/dgs R3 t oget her forn1at | east
one ring fused to the benzene ring; 3/ 035654 PCT/ US02/ 33206
thereby providing a multiple ring system ereln the nultiple ring system
is selected fromthe group consistifffmfiaid) C14 benzo fused cycl oal kyl ,
C9-Cl4 Dbenzo fused cycl oal kenyl, C9-Cl4 benzo fused aryl, benzo fused

het erocycl yl and benzo fused heteroar%p and, wherein the nulti e ring 5

syst em can pt antharagtingthe aesapeundafl hpimula i) uadepeenditions syitab
I ndependent 1y fgl QAL FAnLHRMINCHERHRISPES St ng of

'l’ T RZ\ 0O
\‘\ n
Ry— O
N VR,
\
R50/ Re
Formula (C)

wherein
5 Rz and R; are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
cb). Ci.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
10 two substituents independently selected from the group consisting of
hydrogen and C4.4 alkyl), (halo),.3 and hydroxy;
cc). Ci.4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo)1.3 and hydroxy;
cd). Cy4 alkenyl;
15 ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C4.4 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, Rz and Rj together form at least one ring fused to the benzene ring;

15



da). Cl1-4 alkyl optionally substituted on a termnal carbon atomw th a
substituent selected fromthe group consisting of amno (substituted with
two substwobuwsnszss ndependent|y sel ected fromthe group comsiTaiSomgs20é 10
hydrogen and Cl1-4 al kyl), (halo)1_3 and hydroxy; db). Cl-4 al koxy
optionally su

sel ected fro {?ﬁéﬁy}'ﬁ)ﬁﬁ’ncﬂﬂ %s'{ng tlmréﬁ']]oq g?ﬁ@ﬁ%@e@@%@%%@tlp@%%@ﬂam no
substitut ed wselbcteddrmtibelglmmcsnsmd@oeﬁﬂ@@td berszd inxsbécd:ybloahqyt IG»-Cgr oup

consi sting of h 15 d halo en; hydr oxy; and,
df). nitro; BEE0 Seloahesi teCu bazocien ayinBonio KBS oy
(optionally SHéﬁfrcb%l&ﬁ‘énﬂrbc%zo%@sé@h@lé?éérypaérﬂo%@i’élﬁ‘tﬁ\é flifpie wiAg | t uent
selected fromt roup consi sting ryl” and heteroaryl), ary

het er oabyl ; whyﬂtemwcm‘r 9ptmailyrwt$1mattyed avitth onéhto f@uy substdueniser oar yI
portions of t he sub

t l. | tituted th t
four substitulﬂq{egep ﬁ'?—: e 38‘@#5}/%?% gg(g‘d‘gﬁstt g?ohpucgns:Mstl ngngf CC):l 4
al kyl, am rua)(mtasaukwwpﬁdnaw&uss\fMéufbﬁta temnﬁa cafborh BRPAMAent | y sel ect ed

fromthe group consi'sti nq hydrogen and Cl1.4 al kyl), cyano, hal ogen,
hydr oxy and (h§Ub§t1tU§(\'(ﬁ sqt@dngqm tiﬂsgrwps@r&stmq ammpr(éulgstwsdw i sting

of hydr ogen ands b BelHls inaBb R KB bt hioRlptol SRRy Car bor

atomwith a su grou SISIngO am no

(subst Hout ed whibirdgam a6t i, alkgh)i mal@ﬂgmddwdrd»yy sel ect ed f romthe group
consi sting of Egdrogen and Cl-4 alkz (hal o and X é and aryl
(opt i onal | WRuouialkexyortionally substs 'TQS’LH’” ads 'P?h‘éﬁfp@n qt Eﬁ; ently

selected from q%,&) Io WO
03/ 035654 PCT/ B@gﬁkggg%&&g&%ﬁ%@&&é ct eﬁ#aﬂgm Qﬁ %gr O%Ed]&%%rs%gtl ng of
Cl_8 al kyl ,dcyr @intind s8pslittdd with (o aLikstityentsangéepetideditlyisetecjed ansthal kenyl |
C2.8 al kenyl oxy, ar | ( 8) al kenyl oxy, aryl, aryl oxy
and hydroxy. BR QreuP M&@H % » Figure 1 shows t he per cent
change 1gn fCiHdi6géring resistance (SRL) from

de). hydroxy; and,

df). nitro;

R4 is selected from the group consisting of C44 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 C44 alkyl, amino (substituted with two substituents
25 independently selected from the group consisting of hydrogen and C1.4

alkyl), cyano, halogen, hydroxy and (halo)+.3(C1.g)alkyl;

Rs is selected from the group consisting of hydrogen and Cy_s 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 C4.4 alkyl), (halo)+.3 and
hydroxy) and aryl (optionally substituted with one to four substituents
independently selected from the group consisting of C4_g alkyl and halogen);
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10 baseline for Conpound 2 conpared to control in a spontaneous ascaris
suum antigen-induced nodel of asthma in sheep over an 8 hour period.

Fi gure 2 wioasmsicie change in the cunul ative carbachol dosecramor/sedst o

i ncrease SRL 400% (PC 400) from a baseline value (BSL) neasured at 24 15
hours post - dog Qg of Conpound 2 in the spontaneous ascaris suum anti gen

i nduced nodel asthma in sheep conpared to a 24 hour post-dosing

chal l enge wi th carbachol (Post Antigen). DETAI LED DESCRI PTI C]\l CF THE

| NVENTI ON 20 Enbodi nents of the present vention i I onpounds
wherein RIR§§ S@Cé@!ﬁr@m thengroHR consisl ”B&rﬁ&@tq é '3? X¥:i ng
(wherein the 4 t f r I at Rllsa
nitrogen ri ng ga)émﬂtc% g}%ﬁyl %e%@?ﬂplt%%? ﬂg%(gr ogy{:e:ng ring is

opti onabl y subs,tl@(lgtgt)aiklemylo*y arﬁSaaﬂlmQ/tandeydrong ected fromthe group
consisting of a). aryl(Cl.4)alkyl, c). aryl, d). heteroaryl and i).

het erocyclyl (optionally substituted with one to two substituents

i ndependent |y sel ected fERIRH HESTRIPTIORSFSHEDRAWINGSAN aryl;  and,

optionally fused with the carbon of atitachment to forma Spiro heterocyclyl
noi ety); and, wherein the aryl portion of the a). and i). substituent and

Subst t uontotie,BRaMBANG PrEiF cRBhod Pindaric R b Sl SR Pitm °cy "%

al kyl , 101- Haekins Yor @oiipountl 2t conagdinel to lcahtrokin, a Byectitarsous ascaris suum

(hal 0o)1_3(C1-4)al kyl and (hal o)1 3(Cl.4)al koxy; and, all other variabl es
are as pre\ﬁrﬁwﬂy‘r‘ﬁ@‘f'?%wdehqfWU@/'D%‘G?H oveT AOSOPPWRRIHd. Pr ef er abl y, Rl
is selected fromthe group consisting of a heterocyclyl ring (wherein the
poi nt of attachnment for the heterocyclyl ring at R is a nitrogen ring
atom) and -H‘ibﬁi’?d:&bhowbehebhamgmirfme&rmyatiw calibtaghbbdo:qeirieqnilédiyo substituted

ith 5 bsti h
Ayl (CL. 4) dnepase SR 430 TP oqytat a-pate SR e (i aPeeskred it 2ot i onal 1y
substi gt echoprk ogfaeoﬁHg%tf '_C‘df't‘?dHLﬁ\d 2 ffeREg NSO RGBS LR PAMigEH-I oup

consi sting of oxo and optionally fused with the carbon of
at t achnment indudest mosdekof asihm@tlersdaeyplopmpafedéw)24h¢mpoﬂh@hoein the aryl

portion of the a). and i), .S tigpent and the c). 10 aryl substituent are
optional ly ‘31?399%? m%&#?woggéoﬁd&mngubsti tuents

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 Ry 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(C.4)alkyl, c). aryl, d).
heteroaryl and i). heterocyclyl (opgionally 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 C44 alkyl, C1.4 alkoxy, aryl,
heteroaryl, halogen, hydroxy, (halo).3(C1.4)alkyl and (halo)y.3(C1.4)alkoxy; and,
all other variables are as previously defined.
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I ndependently selected fromthe group consisting of Cl al koxy and aryl;
and, all other variables are as previously defined. Mre preferably, R is
sel ect ed wWoa108%884 gr oup consi sting of pyrrolidinyl, 15 pipearisde/ss2s and
-N(R7R8); wherein the point of attachment for pyrrolidinyl and piperidinyl
Is a nitrogen ring atom and, wherein pyrrolidinyl and piperidinyl are
optionally substituted with a substituent selected fromthe group

consi sting of apreferablyRatibgklectad fromehg igréoum tonsisting ofabetarbeyoby rimgt h

met hoxy), d). benzothiazqglyl and i). .injdazolidinyl t.ionall .

Subst 11 it ecWherndls POU i laRmenbly th bR TSRV ot dEyis@ RIedeR AB%gr oup
consi sting al V] | | afi ' of
attachment 107 MRPRFEKhiordine nelrbanfg R TRkl Stagags Wath

previ ou$l y alstibstiddent\edectpd drfoen the group, consisting ef B@.daryl(Gmy Jatiyl, @) oanyl,

consi sting qf rrol idinyl 25 piperidinyl and.- 7 . wherein the point
of attachme _"%TO%SYI?B? iY)dhﬁSﬂro%)%&R??)?t : I}ﬁingf"t'tPg(‘EW%%‘?’BGHﬁStlﬁPﬁatsapom in
the one pOShaeﬁé}id@ﬂ@,sé{mé@lﬁanMerg}busIc@hbistiaﬁ@fBk@%hUCHrvwbna,r_e optionally
substituted with a substituent selected fromthe group consisting of a).

phenyl et hyloptignally fused with the earbionyof sittashiment tajfoRint aspine hatecggyciv) .

cubst t uont OIAAEAm bR BE T bion(atithe 87 LRbhle o $he B o anc
phenyl ;10andarybsibstinedritiaré opeionatyt subistitited itbrors totwossistitierit® form a spiro
noi ety); and, all other variables are as previously defined. 18 WO

03/ 035654 Poderendonily astected gy theorenB senaisHPg ob Cra Rkandaryl @dat i on
i nclude th J [ | ted fromthe group consisting of
hydr ogen, ﬁpﬁﬁgﬁgwgﬁ%ﬁfﬁ\@ﬁ@Féﬁééf/br e preferably, R7 is selected
fromthe group consisting of hydrogen and Cl-4 alkyl. Mst preferably, R7
is selected from,the group, cansistjn hydrogen and pethyl. 10.
Ebodi ments of _(MBRGPELEHBY: Mran splsiactepmine e cobali ALPYIRIEIN: Re i s
sel ect g¢ f&ﬂﬁéﬁ&ﬁyl%rﬂi‘«‘N(}R}R%);WHé?Qin%é pofit-of GktaBhmehy for pRFoRdAYI and
substituted on a termnal carbon atomwth a

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 phenyi; 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(R7Rg); 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 (optionaily 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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substituent selected fromthe group consisting of cycloal kyl, heterocyclyl,
15 (halo)1 3 and hydroxy; ab). cycloal kyl; ac). cycl oal kenyl; and, ad).

het er ocycwelo3(0sdvss ei n t he point of attachnment at R8 is a ®@mamo2s3zng atom;
wherein the ab). cycloal kyl, ac). cycloal kenyl and ad). heterocyclyl

substituents Ln.,the east one
nitrogen ring a&@ﬁﬁ%ﬁemggwg%ﬁf %Ste%%?Lﬂ#egﬁS’r@ﬁ] r@%ﬁw ghbst ituent are
optional | y comysduridstwihensin R, i9séeletiedifrom tiselgrdup cermistingrofapeinstsnt, 1G4
selected fromthe group consisting of: ba). CL_8 al kyl optionally
subst i t ut eclipd agd t(g:fﬂ?hﬁn)/ear bon atomwi th a 25 substituent selected from
the group consisting of amno (wWwth two substituents independently
selected fromthe group consisting of hydrogen and C1_8 alkyl), (halo)1 3
and hydboxy; bb\nore(hre&!emblsow is belpcteddrdrortiie gsolys tonsistady of hydragen
substituent s #ect fromthe group consisting 30 of C1_8 al kyl, aryl,

aryl (C1_8) @AN4/F14 aKyl- (2. 8) al kenyl, heteroaryl, heteroaryl (Cl 8)al kyl and
het er oaryl (C2. 8) al kenyl; bd). aryl; be). heteroaryl 19 WO 03/ 035654

PCT/ US02/ 33206 bf). am no substituted with two substituents i ndependent |y
selected f rom t Nostprefarablyn Ry s selgctet! frondithe groumcbraistiigadfidyidroger) .

hal ogen; rf hm:lroxy; 5 bk). heterocyclyl; and, bl). sulfonyl substituted
with a subsd qr@ sel ected fromthe group consisting of CL 3 alkyl, aryl,
aryl (Cy08) al kyl, aryl (C2_8) al kenyl, heter oaryl het er oaryl (Cl1_8) al kyl and
het eroaryl (C2_ 8) al kenyl ; wherein the bd). ary be het eroaryl and Dbk).
heterocycl yl sutembedisrenis ghthe n@sembmaeworamitmt PERCPMNSYPES ¥herein t he

bc). substl grg @gg%%(g%ﬁg{éaé p%b%fshﬁﬂto‘f"d with one to four substituents

i ndependent ¥ e’ group
aa). C1 .s alkyl optionally substituted on a terminal carbon atom with a

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). C4.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 C1.g alkyl), (halo)s.3 and hydroxy;
bb). Ci.s alkoxy;
bc). carbonyl substituted with a substituent selected from the group consisting
30 of C1.g alkyl, aryl, aryl(C4.g)alkyl, aryl(Cz.g)alkenyl, heteroaryl,
heteroaryl(C1.g)alkyl and heteroaryl(Cz.g)alkenyl;
bd). aryl;
be). heteroaryl;

19



consisting of Cl-4 alkyl (optionally substituted on a term nal carbon atom
wth a substituent selected fromthe group consisting of (halo)l1.3), Cl-4
al koxy, weimesisubstituted with two substituents independemusp2sebect ed
fromthe 15 group consisting of hydrogen and Cl-4 al kyl), hal ogen and

hydr oxy:; atm' Kk Mo R it el mhth%pédb%ﬂmeq%y&%g'g&pggﬁnqﬁ%agﬂgggb&ﬂtﬁ@.e ad) .

het erocycly Itrogen rrng atomits not sele consi sting
of bf). am no dreubsonsistitglofthydroten andSLd lkgnt s i ndependent |y sel ected
fromthe group ., consisting of hydrogen and C1_8 al kyl), bh). hal ogen, bi).
hydr oxy anobrr)j)hab@@‘?nitro. Preferably, R8 is selected fromthe group

consi sting tﬁj qg)dro )pycl oal kyl (C1-4)al kyl, ab). cycloal kyl, ac).
cycl oal kenyl ""an ad§.’ het erocyclyl (wherein the point of attachnent for
t he ad) 5 heblgr dustetodyclgt; aR8,i s a carbon ring 25 atom and, the ad).

het |yl ' ' it n ri : ' t he. ab).
cyebost ot D B Msbetbleh Suhis SRR BRRYT o BRL P PGSR ¢ e
cycl oal kyl por Uf@]-eojlkﬁl,h&yﬁé}yg(éﬁ%ﬁ&}/ﬁ ‘éﬂﬂfoé)ﬁkéﬁ&li RSRrdarysuUbstituted with

one to two substituents independently selected fromthe group consisting
of ba). Cl-4 dietgroaryii.s)alkylameyhetcrmary(Crejalkenviit h a substituent sel ected

e y1 (G2 4) ARG R Bb)Bair e etodpErty b Metorms bl ¥ ¥ an
the arylip port bﬁ,ﬂ_%\n@fhdt@lfb_abﬂ)porﬁdﬁlﬁéﬂthéftm?. Substituepit afnaplionallyhsibistituted! Wi t h
one to two substituents independently selected from_ the group consisting
of Cl-4 al kyl Withonge té?lfQHRWbQi!t'thltﬁltn%ﬁm@gﬂdﬁaﬂy gelectad erthe moyw 03/ 035654

PCT/ US02/ 332OQPHEe‘}ég’ﬁﬂgﬁ%C?ng'kwﬁp%?’%ﬂ %sﬂ@%ﬁ%n alé 9@%{@?{?&%@ i's

selected from nsrs anman

cycl opentyl, algubstifuenbbelegted fam.the geouhearsisting afdhalo)ps)p g a@lkakynyl and
d). pi i di nyl. (wh ' h i nt of at hnent f i di nyl d

o her oyt e (AR et i i Pl SebR B He oo

cycl ohegxenyl, gt?tﬂ)p coWistilg &H Hpdrogerlard s, 4RIRAY, hdidgen MEhgdrokgnal |y

substituted w one totwo ‘substituents independently selec ‘ed fromthe
group consiand,pyovded gt theoptionalisubstituent attachaship thead)sheternaydlyhi th a

substituent selected.fromthe 10 group.congisting of Cl-4 yl..aryl,
YT (CL ) a1 kIR Tid, A Rl Selheg#d et MscyrolB sPpe St of bvami® Uy
aryl substit uggiibstifiled Wathativg substituetits indlepeR@eMey selected from the group
consisting of hydrogen and C4.g alkyl), bh). halogen, bi). hydroxy and bj).
20 nitro.

Preferably, Rg is selected from the group consisting of aa).
cycloalkyl(C1.4)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 C4.4 alkyl, aryl, aryl(C4.4)alkyl and aryl(C..4)alkenyl) and bd). aryl;
wherein the bd). aryl substituent and the aryl portions of the bc). substituent are
optionally substituted with one to two substituents independently selected from
the group consisting of C4.4 alkyl, C14 alkoxy, di(C1.4 alkyl)amino, halogen,
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substituent are optionally substituted with one to two substituents

I ndependently selected fromthe group consisting of Cl-4 alkyl, Cl-4

al koxy, wo(0Gb33z%s5al kyl ) am no, hal ogen, hydroxy and (hal o) PC3(USb2/42aé kyl . 15
Most preferably, R8 is selected fromthe group consisting of aa). adamant-

1 -yl meth e cycl ohexyl, ac cycl ohexenyl, ad).
el ydg(ﬁg)%néf%%ll&gé&%balk y y ). ¢y y )

pyrrolidiny (Wnerel n the p0| nt of attachrrent for
pyrrolidinyl and p| per|d| nyl at R5 is a carbon ri ng atonm); wherein ab).

cycl ohexyl, ac C ohexeny| i di 1d. ad [ id I
a)r/e opt ch/)nal I y) M@'@tﬁ%fﬁ"@@y‘)/(\ﬁﬁl’? S¢lg QGFUP i rﬁ%bﬁé‘{gﬂfgﬁ%tg‘% %foeé:aggcralnt I Qy
| ected fr. |
et ol car bcama SRt ADa5] SeBpefiv, Y cyBlickl] achycideRepyl adpe)
lr)ng|)oht hﬁsenpymhgmwand bd) T?ngwlmwhﬁmm:ﬂmwpoin:)mzaﬁa@mmt iy fbepyﬂrclajlltrl]ulny: an(cji
. en an reid the . e supsti.tu an e phenyl an
napit hal engncipeidRg iy e s pon BIPTUSHRSE A6 cvBRLBRY. SCEbEt 1t ot eq

Wi th one tgy bmeﬁymﬁtéay?g?rénduﬁﬁw PipérﬂﬂIyI?ﬁF@é fis Myt D shfLtsPwith
consi sting of nethyl, hyl am™no uor| ne, brom ne,

hydroxy aremettoitivolasbstitienis lndspemﬂmtm $ﬁimt§d dfon Hhe grosperansisingrafi on

| ude th i
(shown' i n REPrGI-AaRy" BE)-Sarbdh e Wi O SuBHhF St te Sy B "o
t he pr egentgroiiy edhsisting 6£Cyg alkyhesd, as(@RQ )ik andeirgl( O, Falkengl) Eadbd).

i ndependent | y selected fromthe group 21 WO 03/035654 PCT/ US02/ 33206
consi st i ng ayl; whprein hg ngr@ryk%'PSt'@fnﬁaaﬂ ke ang pprtians of thebeky, cd). 2-4
| k I dent |
O e o e T e AL LS PR
hal ogen andn@ag)endey\dys&bectedntnbmrﬂneIgrgumoaﬂdtur@of Ggetnliyt, Garatkaty,| east one

ring fused enzene rin reb royv Itiple ring system
wher ei n thé}@:ﬂmq E“W'I‘ﬂgh@%g'énl?)fc@ox%@Pééﬁ%ﬁhﬁ&hﬁ%ﬁéﬁtroup consi sting of
napht hakene and ant hracene; and, wherein the nultiple ring systemcan

optionally be substituted wth one to four substituents independently
sel ected fromt MogjrmeieraldMsRsts sejeded depm thE gepugpl QQYISJStIngb;f aal- 4 al koxy,

from the orSREMBHETERRY. B9 (YEPREEN: A CEoPRRT Saieredtrogeh
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 Rj3 are attached to the benzene ring (shown in Formula 1) on adjacent
carbon atoms. Preferred embodiments of the present invention include those

compounds wherein Ry and Rj are independently selected from the group

21



and de). hydroxy. More preferably, R2 and R3 are attached to the benzene
ring on adjacent carbon atons and i ndependently sel ected fromthe group
consi sti ngoaB/osmwp4 15 hydrogen, cb). Cl-4 al kyl, cd). C2_%calisemyizoe cf).
hal ogen and cg). hydroxy; optionally, R2 and R3 together format |east one

11119 1 Used cdholdifig BaS 5, oo) ST PN Il MG Bl Lalkérlg, SYst em

wherein the nu a ene; erein the nultiple
ri ng syst erne)aamonut dsuballmyadmth mbsubstItUedtsmdbpmdﬁrttky detented frost theuent s

d dent | | ect th 20 iSti 4 al kyl ,
by " C1 4 VR Fongin ahYRog8n Bt Gt el & alRsbrtend BhY hufiee?
' ndependentdat.oﬁsh;ereg%gffz%gbhﬁer%ﬁ%t 238 bRk Irmg fak &‘Ycﬂﬂfé@@éhz%ﬂ@ ri

al kyl), dd). hal ogen a dr ox Most pre era y, the rmltlplerlng
syst em bs ethembysmbsndmgm emmtume rqmgpﬁmstmhewberelﬂmﬂwmmﬂmj@ riog syslenpisesent

I nvention in e Cco ounds wherein | S | ect .Qqm_t he group
consi sting sgfeé?@lfrogh §.21¢ c?é’PﬂSt'Bgt f5‘ﬁ‘8|" @feg%gifppﬁvﬁge@é taﬁ]d()ne to two
substit Uentvﬁhér’éﬁﬁ%ﬁﬂﬂﬂﬂé’nﬁ?é?ﬁéﬁﬂcéﬁ eptidrizaly Beoslibstitlte@ waihséne folur C1- 4
al kyl, am no (substituted two substituents independent I)S (ﬁsel ect ed

fromthe gr&slbﬁt'wlil#‘r indengndently,salected framd theagroup) cms;stmgﬁrﬂa a4t Blh,

hydr oxy an h 8

Pr ef er abl yddq(% é )ai]ke%g %@déﬁrﬁﬁuﬁéag%%gﬁé ﬁsﬁgﬂ%w ﬁé %ﬂh'et eroaryl
(wher eil0 heste%cieﬁ Yilom theogrouprominkistiag lof hiytirdgen and G4 9atkyh)pdd)vhalogenst i t uent s
i ndependent sel ected fromthe group consisting of Cl-4 alkyl, amno
(substi tut eﬁi‘quj? b hYdOX¥ubsti t uents i ndependent |y sel ect ed from the group 5
consi sting of hydrogen and Cl-4 al kyl), cyano, hal ogen, hydroxy and
(halo)1_3(C1_8)al kyl). Mre preferably, R4 is selected fromthe group

consi sting of pHdasd preferaply, RalamayR3 anedaﬁmztwdttbithewengamriegmnlmwmnti enyl

I s optional I sub titut en subsél tu nts) Most

br ef or abl . caon atamp Bpf dpaneiieblly $ERels EMIPE AT sPhERtng

napht habenmydmlerbw othi amyl, clMTS LaIRe MR NEPLIRYEISHON ahd cQPtHy@F@W y

substituted ¢hloro Substituent)
optionally, Rz and R3 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). C14 alkyl, db). C44 alkoxy, dc). amino (substituted with two

substituents independently selected from the group consisting of hydrogen and

C1.4 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 C.4 alkyl, amino (substituted with two substituents independently
selected from the group consisting of hydrogen and C4.4 alkyl), cyano, halogen,
hydroxy and (halo)¢.3(C4.g)alkyl.
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15 Enbodi nents of the present invention include those conpounds wherein R5
Is selected fromthe group consisting of hydrogen and Cl-4 al kyl
(optionalwgpo3ssdsstituted on a term nal carbon atom wi t h apsalsb2/sizeat
selected fromthe group consisting of am no (substituted with two

bstit ts i t f
SubstLuent s (o RRPHON, RY [GRiEERTIaH i AT o ap Gansi #td ng of
sel fect egl f hexteroheyl @rvbemeum:hemreanyhg aptiamatly egbstltatad! vdth dnedb kwd. 25 More
prefera y,

I S cted rom rou con t n _f h ogen, and
met hyl . EBP@PB ipgpengently Sﬁﬁﬁt%g hﬁ)gf%@fcl@r“ @é%ﬁ%iws of the
present i n\é(,aﬁyhb Qut?élﬁut‘ég%f sulﬁ‘éi Q’rﬁgégé‘?@i %Iebfeosﬁbrﬁ%é‘éréuﬁ’m the

group consistin , ary 1. 4 al koxy,
aryl (C154) a:bknebsjﬂng thydmlgleerqrid C(:Qald(yl?)l &ang, bagggethywOas/an@SGM

PCT/ US02/ Ii\%/gﬁ 32¢ é&Z 4) al kenyl, aryl (C2-4) al kenyl oxy, aryl, aryloxy and
hydr oxy. 251r ) i) R6 is sel ected fromthe group consisting of

met hyl, nethoxy, phenyloxy and hydroxy. 5 Most preferably, R6 is selected
from the group consisting of nethyl and hydroxy. Preferred enbodi nents of
the present i nvéferiedpreferablydBs ishesected fmﬁb@lwmwmgyo@em present

consi st ng 1BPPEE AR neRobERRY (P fhin PRHCHICSTG ARlET Rubsleg™ o

pref er abl y with bse totwdhaldgeih sabstitients)one substltuent attached by a 15
doub) e-bond sel ected fromthe group consisting of 0, imno and
hydr oxyi m no. Most preferably, Y is not present and X is 0 attached by a

double-bond.  Pgb&rdrefbratTh Rl BEEMISctRH fHdMR RS §RIUM cdridrilg! dtipriengl, ude those

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 C4.4 alkyl), (halo)s.3 and

hydroxy).

Preferably, Rs is selected from the group consisting of hydrogen and C4.4

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 Cy.4 alkyl,
aryl(Ci.4)alkyl, C1.4 alkoxy, aryl(C4.4)alkoxy, Co.4 alkenyl, C,.4 alkenyloxy,
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20 compounds wherein Z is selected fromthe group consisting of hydrogen
and Cl1 alkyl. More preferably, Z is hydrogen. 25 Enbodi nents of the
present iwoastswms4i ncl ude those conpounds of Formul a (I apcanmoem3siae Tabl e
1. 24 WD 03/035654 PCT/US02/33206 Table |l R7 Ol RB OOi\ OH OH

consi st i ng ey BB A Ea IaRaiaRy e BRIRE B p3 ! o Trom the arowp
1- (2- napht hal enyl carbonyl ) - 4-pi peridinyl 3 CH3

1 (6- br omo. 2. AR EEPYc Ko ioRgPHaY. THBdRe Grogh Casiedag of methyl

-(4-f1 “As s 1] - 3- lidinyl 6 CH3

oo 3 R i vl o G

- (45net hyl phenyl ) - 1- oxo-2-prope nyl]-4-piperidinyl 10 CH3 1 -[1
-3-[4-(trifl hyl | ],- 2- | 1-4- pi idinyl 13

L (o et VG RRBIGBHEN R M1z 5ie8 B8 S prdtin S BTpise et $h

nzoyl - i-dg@[_i dinyl 17 CH3 Cycl ohexyl 18 CH3

0X0- 3-[4-(trifluoronethyl)phenyl]propyl]-4-piperidinyl 20 CH3
met hyl -1 - oxopropyl)-4-pi peridi nyl

1-T¢(
1-13
1-11
1-[3
- OX0
1-13
1- be
1-[ 1-
1-(2-
Preferred 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, (C14)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
C1_4 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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21 CH3 Cycl opentyl 22 CH3 4-(1, 1-di net hyl et hyl ) cycl ohexyl 24 CH3

1-[ (6- hydr oxy- 2- napht hal enyl ) carbonyl ] - 4- pi peridi nyl 26 CH3

1- acet yl -wopispssasdi nyl 27 CH3 4-net hyl cycl ohexyl 28 CH3 adavesor/3320y! net hyl
29 CH3 4-phenyl - 3-cycl ohexen-1-yl And, 30 H ‘
1-(2-naphthaleny|carbonyl)-4-piperidigxbt;gnd racemat es, enantioners,

di astereoners and salts thereof. 5 2 3/ 035654 PCT/ US02/ 33206

Enbodi ments of the present invention iw§lude t hose conpounds of Fornul a
(1b) shown in Table 2. Table 2 OR Q" Gei\ OH OH Formula (Ib) wherein 5
Rl is selected fromthe group con timg’oP: Cpd RL 7 4-phenyl -1

- pi peridinyl 8 4-oxo-1-phenyl-1,3,87triazaspirg{2\5] dec-8-yl 12

4- ( 4- met hoxyphenyl ) - 1- pi peri di nyl 9 phenyl ) - 1- pi peridinyl 16
4- (2-benzot hi azol yl ) -1-pi peridin -pyrrolidinyl and, 25
3-(2-phenylethyl)-1-pyrrolidin

Formula (Ia)

wherein

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

Cpd Ry Rs

1 CH; 4-phenylcyclohexyl

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

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

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

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

6 CHj 1-[1-ox0-3-phenyi-2-propenyl]-4-piperidinyl

9 CHjs 1-[3-(4-methylphenyl)-1-0xo-2-propenyl]-4-piperidinyl

10 CHj 1-[1-ox0-3-[4-(trifluoromethyl)phenyl]-2-propenyl]-4-
piperidinyl

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

15 CH; 1-benzoyl-4-piperidinyl

17 CHs Cyclohexyl

18 CH; 1-[1-ox0-3-[4-(trifluoromethyl)phenyilpropyl]-4-piperidinyl
20 CHs; 1-(2-methyl-1-oxopropyl)-4-piperidinyl

21 CHs; Cyclopentyl

22 CHs 4-(1,1-dimethylethyl)cyclohexyl

24 CHs 1-[(6-hydroxy-2-naphthalenyl)carbonyl]-4-piperidinyl
26 CHj 1-acetyl-4-piperidinyl

27 CH; 4-methylcyclohexyl

28 CH3 adamant-1-ylmethyl

29 CH; 4-phenyl-3-cyclohexen-1-yl

And,

30 H 1-(2-naphthalenylcarbonyl)-4-piperidinyl

and racemates, enantiomers, diastereomers and salts thereof.
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and racemates, enantioners, diastereoners and salts thereof. Enbodi nents of
the present invention include those conpounds of Fornula (Ic) shown in
Tabl e 3. WO 0035334 035654 PCT/ US02/ 33206 Table 3 H3 O O MdWwusorsioe Pl 2 R4
"R3 O=PQO. . -1 R Formula (lc) wherein R2, R3, R4, R5 and R6 are
dependent |y sel p ESH f RS R6 11
t aken toget her ?%Inﬁgrm en Pﬁe%%%entp'ﬁgﬁﬁ%@eﬁg%éno%ggt gﬁﬁgé;é orm

1- napht hal efmrmlﬂ-labqlslhowhenmab@.ZH H 1-napht hal enyl H OH 32 taken together
to form 1- napht hal enyl H CH3 phenyl ﬁ 33 taken together to form

5-chl oro-benzo[ b]thien-3-yl H OH phe ?p’ea?ld racemat es, enantioners,

di astereoners and salts thereof. The conpounds of the present invention
may al so be present in the form v maceuti cally acceptable salts. For
use in nedicine, the salts of the / this invention refer to
non-toxi ¢ "pharmaceutically accep ) appr oved
pharmaceutically acceptable salt ternational J. Pharm
1986, 33, 201-217; J. Pharm ), pl)

Formula (Ib)

wherein

5 R, is selected from the group consisting of:

Cpd Ry

7 4-phenyl-1-piperidinyl

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-piperidinyl

19 3-phenyl-1-pyrrolidinyl

and,

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

and racemates, enantiomers, diastereomers and salts thereof.

Embodiments of the present invention include those compounds of

Formula (Ic) shown in Table 3.
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i ncl ude pharmaceutically acceptabl e acidic/anionic or basic/cationic salts.
Phar maceutically acceptable acidic/anionic salts include, and are not
limted twoasesmse, benzenesul fonate, benzoate, bicarbonatr€T/Usior/a3206 at e,

15 brom de, calcium edetate, cansylate, carbonate, chloride, citrate, 27 WO
03/ 035654 PCT/ US02/ 33206 di hydrochl ol gy 3edetate, edisylate, estolate,
esylate, fumarate, glyceptate, gluconate, glutamate, glycollylarsanilate,
hexyl resorci nate, hydrabam ne, hyg,0brom de, drochl ori de,

hydr oxynapht hoat e, iodi de, isethidnate, ctatg | act obi onate, nal ate,

mal eat e, nmandel ate, nesyl ate, net om d methylnitrate,

nmet hyl sul fate, nucate, napsﬁps 27 nitryte,/panoage pant ot henat e,
phosphat e/ di phospat e, pol ygal agt uron@t e, salicyl &l ate, subacetate,
succinate, sulfate, tannate, _tartraj and

triethiodide. Organic or ing FC agi ds_al so includes_a#d are not [imted
to, hydriodic, perchlogi TO0gphoric, propionic, glycolic,

met hanesul fonic, 10 hyd&éxye hanesul fioni ¢, oxalic, 2-naphthal enesul fonic,
p-tol uenesul fonic, cyclohe :nesdDF§ saRgharinic or trifluoroacetic
aci d. Pharnmaceutical ly acceptabl e ba ic/Qationic salts include, and are not
limted to al um num 2-am no-2-hydroxynet hyl - propane-1, 3-diol (also known
as 15 tris(hydroxynethyl)aninonethané, tromet hane or "TRIS"), amoni a,
benzat hine, t-butylam ne, calcium ¢drgulanglg)uconate, calci um hydroxide,

chl or opr ocgj . cBol N i | C I rd

cycl ohexyl Z‘}r‘#ﬁrg' ”Cﬂ&i %’t’ﬁ%ﬂﬁgg%nddx? Qtaet ﬁéy‘P ég{r@té\:ﬁg%ﬁnié?té¢ﬁg Wﬁ%drﬁﬁ%ve

L-1ysi ne, nagistingraf: nmegl um ne, NH3, NHAOH, N-net hyl - D-gl ucani ne,

pi peri di ne, potassium 20 potassiumt-butoxide, potassium hydroxide
(aqueous), fEpstai ne, Buinine, SHR sodi um sodiRum carbonat e, Rsod iRs

m 2- et hyl hexgqoat e aRQpidyRirdb9ginde. pheh@t hanol am ne (TEA) yor zi gyH
Conmpounds of the present Bhghl@nti on nay be tontacted with a 25
pharmaceutically acceptable tation selected fromthe group cqnsisting of
al umi num  2- &#i no- ia'F&HPQQﬁy?ﬁifttﬁJ@mbr opdritaPnthalgnyl (al'so knomas o3
tris(hydroxynet hyl ) am nofB€R¥ne, tronethane or "TRIS"), ammoni a,

benzat hi ne, gqbutyl anHe, calciumM cal dinaprghateayat e, cal ci uph hydr OH de,
chl o opr ocai g, chab} fieogalitdr 890l °2r HHRRnalGRY ' ne ohl ori e, ch,

cycl ohexyl am

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 also be present in the form
of pharmaceutically acceptable salts. For use in medicine, the salts of the
compounds of this invention refer to non-toxic “pharmaceutically acceptable
salts.” FDA approved pharmaceutically acceptable salt forms (Ref.

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, chloride, citrate,

27



30 di et hanol am ne, ethyl enediam ne, lithium LiOwe, L-lysine, nmagnesium
megl um ne, NH3, NH4OH, N-nethyl-D-glucam ne, piperidine, potassium

pot assi unwD-BBwE4 de, pot assi um hydr oxi de (aqueous), proca&CTAJSOLB3206 Ne,
SEH, sodium sodi um carbonate, sodi um 2-ethyl hexanoate, sodi um hydroxi de,

28 VO 031 036654 oBATHHSOZ R0 Said ! BABRKETBRE Tblardtd gtjpra 07 m 2

salt. Preferr cations t conpound sel ect ed
from the glocgatenglutamatg, glycolkyilasahilate, hexytbnasprcamteehymabanum gl uconat e,
I|n chl or.i.de

| i 5 d t
cycl ohexy! METEETORIGe HaEPeRIPre. iR aIRRHI A ReoddeoeN Psps agtatens
NHICH, N mabisbidpaté) HSRIE TRaleBidd Fhartidkte, RRIHRSE URbinyirbmidgle, pot assium

hydr oxi de (aqueous), procaline, quinine, sodium carbonate,
sodi um 2- etmgthyhxﬁat@amthydsulfalm mhlstateom'aﬂeylater inératenpameatee and t r omet hane.

From ¢ he. oriAIiOREHEIS ErRaprterptizgpeli ey ops R Bt EAERRI Sedtefoer =

preferably,sybiRetad) ém;cfrfyte Usiffard, ttbnﬁést@ {arFaR) tectBOtHRYIAtE Bnd 15
tronet hane. The (gr esent invention includes within its scope prodrugs of the

conpounds dfiettipdiden(ganieor inarggeiscacids alsadnclydecndyaremot|lintedtonct i onal

der 1 vat | vesyafiohiie oA in M0l BB SA0pIokE BIMSIL RbehBsligife! " © o

20 active c ound e prese

i nventi10n, hydnexyethanésutfoniti, 6kalid, 2giaphthalenesulfonia gstdilendsutfanicent of t he
various di sorgﬁws described with the ¢ ound s eC|f|caIIy di scl osed or a
prodrug corfYsiEexapgsidiamisusaraheripisgrdl H&O?ﬁ%ﬁ"h ed- within the scope of the
i nvention although not specifically disclosed including, but not limted

t o di phenyl phosphonate or 25 di phenyl phosphi nate esters of certain of the

i nst ant corrpound%harmaoeaticallyrﬂnceppaMe@aaicézatiboic saib iedudeiaMammbt

preparatio.o. table d r.u vatives are r|b or exanpl e,
in "Desi gn qgf Iy Hgnu amHng-gﬁ Qéyrgeﬁ'ml QEQRaé]e 1@9@8911 ﬁ?c acid
prodr ugsg (atﬁs(i@a%xya%ihywmﬁmohmaﬁé ttrometh@he®r“TRS™), diaRidria,c | nhibitors
of Neutral Endopeptidase 24.11; Design and Pharnmacol ogy 30 of Orally Active

Phosphonat ebenzathingst-butylestige.rsaiciuny Calsitira ighigonatss ealalim hydroxide,
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, NH3, NH4OH, N-methyl-D-glucamine, piperidine, potassium,
potassium-t-butoxide, potassium hydroxide (agueous), procaine, quinine, SEH,

sodium, sodium carbonate, sodium-2-ethylhexanoate, sodium hydroxide,
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Letters, 1995, 5(2), 151-154; and, De Lonbaert S., et al, N Phosphononethyl
Di peptides and Their Phosphonate Prodrugs, a New CGeneratrion Neutral
Endopept i wass/ogNEP, EC 3.424.11) Inhibitors, J. Med. ChempCTh®943328¢, 498
29 WO 03/035654 PCT/ US02/ 33206 511) and phosphinic acid prodrugs are

I nt ended totngﬂwddaﬁd'fﬂ‘éq,;rﬁ’l;%@nﬁ 4i togfb‘?rﬁ’meas i t he present invention. The

conpounds accordin I nvention my ave at least one chiral 5
center and thus nmay exi st as enantioners. In addition, the conpounds of the

present inventio | SO possess two, or chiral ,centers and thus may
al so exi st as dllg.ﬁr;%%%gﬁ%tﬂ%'% f%ﬁ&?@ V’('methﬁr'%tégg‘é PBP”‘?%@’%?@BQ@BC}WH of the
present Cor‘ﬂﬁ@qwﬁp Sb¥Sisti rﬁg$6f bé’n;?atﬁ?nét tlbﬁ aﬁmiﬁeeééi@iuwgﬁfcénafeh%%ldrﬁomr S
may be separated by conventional techniques such reparative

chr omat &gr alwqxoxide Mmedalcqbpnamehow'rmdnlodde neygldhexylaspaeed as a racenic

! g o
it vi dual ' SRhanBIATIRG. SRRENRERE e LONE L NRHE. AW DY NIBEEER ¢ om a
racenm ¢ m XglUESmind, pigetidire, potaaanattbuteaesBitassMnsihaiiegite (hggdsugues,

such as the formation of diastereoneric pairs by salt formation with an
optical |y aRioceiaebayisine, s gathpnate, oditmaneihythexanaste; sediven and

regenerati ?ﬁ}f@éﬁagy"@ %ﬁ’é}qﬁwe %nc} {}bﬁlem'%eent ion. The racem c mxture nmay

also be re mation of diastereoneric esters or am des, foll owed
by chraet ographi c separation and renmoval of the chiral auxiliary.

Al ternatively, the corrpoun S resol ved using . a chiral HPLC col um.
It is to be unddVefepEtens Yv&?f'g%%gﬁ usewit thednatamt compeunds areselestedy; e

enconpasse t b £ BRESENHLO f8mett onpounds
accordi ng ?fowtnﬁﬁgr‘a"irén'\t}gﬁ?ﬁﬁﬁq\la?er e@ﬁ Zhﬁogmsma Pélf‘é]-iﬂ mgﬂbﬁ‘e\?\nth t he carbon
of attachment for X, Y is not present and X i s hydroxy may have at | east

one ket o-enol to rman UI | i bi rum as
geonetric i somea'ij {Tere esraE)@ EB? QfUﬁﬁx‘fﬁ’ax"bedn?taQﬁ ¥ and
m xt ur a3 t hpspethahee enconpassed within the scope of the pr esent

i nvention. During any of the processes for preparation of the conpounds of
the 30 present invention, it may be necessary and/or desirable to protect

sensi L ive or 1 oRES bieSeHt MURRISR iitadd whAIf BB FoakRRERE S Thi S Y

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 ailthough
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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means of conventional protecting groups, such as those described in
Protective Goups in Oganic Chemstry, ed. J.F.W MQme, Plenum Press,
1973; andwad3wésd8/ 035654 PCT/ US02/ 33206 T.W G eene & P.PGTNISOYEL296¢
Protective Goups in Organic Synthesis, John WIley & Sons, 1991. The

et hods. knont e msphhié BERARErRlosCE WERNEE 1o ooTHORAL Sy bR

t he conpounsfghepyessritsiventionpol ynor phs and as such are intended to be
included in the present invention. In addition, sonme of the conpounds may
formsolvates with water (i.e., hydrates) or comon organic sol vents, and

such sol vat s arfndbsfipoleBegstalr® BnRNASRRTSFAY Hakbld I40F REARRAPT L1 s

i nvention. 10 As use erern, s ot herw se not et her used
al one o5 ascenperandthus mapekist asnagtiomprs. efneaddition,ghe Zogipouadsd obtheched
carbon chains having 1 to 8 carbon atqQns or any ,nupber, within this range.
The ter m - BRI NVEIoR BaY GTSPOTRRPRYP < BSR S Contebt BRc A WE ol kyi
is as definggo YRt as disstetiebhiets! Whérdahé Prodessekfsithe prapsratidhlord " refer
to straight and branched carbon chains having 2 to 8 ‘carbon atons or any
nunber wi t hpresent compowels give diseita agnixdureatsterenisomerastheselissaersanay doubl e

bond in the. chain and an _al kyn j t | east _qne tripl d in the
oha " an e ogbalARE b B RrtbmAl RNl 38 st iBBaraNE shiafafoldil, bon
at om ory WhRdcordinglyd thes cémpadlnds eyt grepiaped vk tahiadebrie nbaufodr, oyai n. The
term"cycloal kyl" refers to saturated, noncyclic or polycyclic drocar bon

rings of freities engntiospasifisosynihesis ae rmsalutions asfiedividugl epayitiomers. Ihe car bon

t nmb ' ' ; . 25
or “ror e oy CTmpAtde iy, for BKERBAE, B rekofidn Tiin ABf; ibalife ot ffein O, One
i mted to,compoieniragstatesyin/ standgid, techmigopegudh asthe foheatidn ofycl ohept yl

or adamantyl. The term "cycl oal kenyl! refers to partially un ur at ed,
onar onat | IBHEHRYBETG PRI Buisalt STraton, ditoea asisany Aglvestass TINs L&Y bon
atom ”‘%’Eberﬁaéﬁ_népéﬁéf%ﬁl%kiﬁnfarnGrPegeﬁé’raiiBn%Et’i@&oﬁ BOhdBBPRShvedtich.cal Iy, a
3 to 5 menber ring “contains one Houble bond and a 6 to 9 nenber ring

cont ai ns milThé pAcemio mikieire Duaydalso berrebelved dydpohativrk efgiasteregmetiy
optionally el?set\elfsuosreagjm|Id%s,0 %‘ﬁo&vgdr&r&mmatographic separation and removal of the

chiral auxiliary. Alternatively, 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. It is to be understood that all such isomers
and mixtures thereof are encompassed within the scope of the present

invention.

During any of the processes for preparation of the compounds of the
30 presentinvention, 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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cycl oal kyl rings or cycl oal kenyl rings. Exanples of such rings include, and
are not 31 WO 03/035654 PCT/ US02/33206 I|imted to, cycl opropenyl,

cycl obut emblo:,/oms‘l opent enyl, cycl ohexenyl, or cycl ohept emrgir/uSttygs20€r m
"heterocyclyl” refers to a nonaromatic cyclic ring of 5 to 8 5 nenbers in

which 1 to %@%wtmtmﬁie@va%ugm tfrgsane'si@tﬁéw J?)fhn t° 8
menbers in V\/mc Zero, one or S

oxygen or sWiléyu& Sovise r1éon, 'ﬁmpr@ltedting grbhpsma@ewerhaveﬂsatalconvmenbr t wo
unsat ur at ed bond Al ternativel heterpcyclyl ring may be fused to a
benzene ri riyy @SSHE’E;‘ Ftage Yswg meth § ”P)’V” i tg 1.5 nenbered heteroaryl ring
10 (containing one of 0, S or N and, optional I y, one additional nitrogen),
a5to 7 nenbered cycloal kyl or cycloalken | ring, a 5 to 7 nmenbered

het erochcl yl ri r@r(rtﬁrmormesca'aeref thex crystallive fagma bovtbetnompisngistmayexispt i on
of a further f sed r

cycl oal kyl, V%‘QF%%%"O' 8r SH8 %?% @ﬁé por P%g“{?lg§q£\nr1tﬁ}§tp2%?‘?ﬁntroic’2t 3 For

i nst ant conﬁ@ém;bﬁ ah ddaftidn)$efid mhetobmp“oilrnagnnéﬁf&homwat@g wigiRatey t hat
formthe heterocyclyl ring are fully saturated. Gt her conpounds of the

i nvention rfh9-, hxdeates)rireanampy osganie sol@nks adoric salvatesgre alsedi ti onal | vy,

e et o e 33 B BT ASE \ PEAR RS i 0BT =" 1

partially satura rrngs na mone'to two doubl e
bonds. 10Such conpounds are not considered to be fully aromatic and are not
referred to 20 as heteroar orrpo nds Exa of heteroc cIyI gr oups
i ncl ude, and ar &%B?efﬁﬁ'fﬁ"{éﬂ‘ L 847 OtE’W"P’@PlW ﬁm wehetenysed alopeor as
2-pyrrolin

I m dazol i dl%r?y 6f§sg§§tg§%ﬁﬁrbf.lp r%?%?o%%? ?nd Elrépdghlggl ny*aw%rl?)?lgﬁol i nyl,
t hi onor pholhawng anal Smmmmatmm or anynhmhmrmﬂam thisivange. ohhe terem"afkoxys

| ect ed t het eyl . t
onar onat | JEIERT Bnr Drkueubstfesk Stgln. T ARills ap 6T sufieber s are
ni trogay; VAiRTiGHY, theltermreFAlke®fl” akd tARHEeférab StRfigHteirer fanehed ring at R

IS a nitrogen ring nmenber; an mhereln optionally the ring contains zero,
one (for 5 canomcheinshavinad i 8 sarbawatoms orany number ithimibés rangegs)

monocyel i ¢ WistgEn AkeRRah Rendlicass pRpEobnl Ry [l afaff ¢ ' ©

pol ycyclic a1ky1?/| ehaihrte® dtledst oe trlpﬂarlﬁtmd imeteesngin. FAREIGN andralikoxyl ring nmay
optionally b used to one or nor
chain may be substituted on a termmal 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 adamantyl.

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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benzene rings (benzo fused aryl), cycloal kyl rings (e.g. benzo fused
cycl oal kyl) or 32 WO 03/035654 PCT/ US02/ 33206 cycl oal kenyl rings (e.g.
benzo fuswo ysicsal kenyl) wherein, for the purpose of thesa det/B32éi ons,
t he cycl oal kyl rings and cycl oal kenyl rings may be fused to an additional

Bearpl s of PR oRRIOR SR IRt CyblopanY b OB oy

napht hal enydycloheptdnybr enyl , i ndenyl or anthracenyl. The term "heteroaryl”
refers to an aromatic ring of 5 or 6 nenbers wherein the ring consists of
carbon atons and has at | east one heteroatom nenber. Suitable heteroatons

el ude i tr ogenTneHACReRFoslyblert b & ABnaRTRarkyRli ingBrbRs 80 rings. the

heteroaryl ring contains one nber o ni trogen, ygen-or sulfur and, in
addi ti ob, rmagmbers iniwhidp 1tto 4tmembecs aremitibgen or @ gonaromatic ayokic trgef of 6

menbered rin the heteroaryl ring may contain fr monet thre mtrogen
Rtons. For PRIMEMEERAVIRR 2HiR: 5oL RGP SIS MG e 1B o nost
two ni troges oRyGerPordifuRdlREBIN, opﬁ&iaugnmbl nhg éd?ﬂalhﬁfzéfd)@hébrixﬁor ing is
fused to a benzene ring (benzo fused heteroaryl), a 5 or 6 nenbered

het er oar y| unsa@nete@:hcmdm wdtesiatively, the ®tGEOCD(P|M|rf¢nQ ogyibefapedto ane

menber d nd LSRR betko b8y PelORENTE o &Y flerindiblihefireBfing,, o o
furt herof US(edntlaImgj on&éﬁ@pseﬁ NvBnd haiitiehally, ﬂnewdmumm nmbgdﬁ) add Aare not

limted to, furyl, thienyl, pyrrolyl, oxazolyl, ZOt%gzol , I mdazaly
pyrazol yl mgr@p&m §MC|03|'§69hP)§E¥%€P|§¢"Y'6Q§d$ éi@ﬁwembﬁr B?tyrocycle/hﬂ%m(%zm yl,

pyridinyl, C}H%ﬁyiaﬂ%é?%hgg%éﬁq\%' !ab@?ntpcﬁe h?ﬁ(bf ff&ﬁ?&f@%&ﬁ@r&' groups

i nclude in I SOl n ol'inyl, ury benz

i ndazol yl, fubehwithittismearbph of bttachmeatzflaytycldating, coyaloalkenyl duelmiemoydylol yl,
benzothladlazoly benzotri az l. I nol i zi nyl ui nol ui nol i nyl
or qui nazolMg/tP foB afpiomoi y*%%"éﬁta@ﬁ ’ﬂ@‘&ﬁ&ﬁt% E‘P%G'be %gf‘itut ed
Wi t han sar YdiofY iiPmekbeds tha Bty ihe I‘@?@lﬂ@f/&lﬁ ring a??b'fhliyaééturaté&eoﬂ%rm

“aryl al koxy" indi'cates an al koxy %aoup substituted 'with an aryl group
(e.g., benzgnapaunds3d thsinveaiiprhenayi vetarmrtlaltyrﬁatw@md)hquerocyclytmg to the

ok, 19,97 R e Bt bR LT RO Y i i o Bl

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

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 Ry 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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33 WD 03/ 035654 PCT/ US02/ 33206 Whenever the term"alkyl" or "aryl" or
either of their prefix roots appear in a nane of a substituent (e.g.,
aryl al kyl woalslogieasri no) it shal | be int erpret ed as i ncl udireg/usonszoe
limtations given above for "alkyl" and "aryl." Designated nunbers of

b t f
car bon 2oy oy S0 LSRRI 610 RATRE o
slubst i t uentthese définitiors, Itl)éciadngmleﬁm?aand@clpakbnyl mtgstmay-lbamwdcm btofanr f |
clarity in the te enzo enzo, fuse
cycl oa?/kenﬁ%'t'o"@i)g%l@r@erﬁ% (o REQViHey Pg m‘ﬁ%&@fﬂ‘g %’éﬁeé'?%s‘f@ FHWHEABEr of
car bon at ongsy I bf‘sﬁ&?an‘%ﬁﬁ ﬁcfuh@gaﬁc%r@ﬁ‘& Ifrﬁ]%d’clénpﬁénﬂf naphfgienyl, t he

ring fused to benzene rin does not inc 10 “carbon at ons t hat
may be ﬁendmwreriyiondermgeamhirmqﬂyé ring systens. The anount of
substituents attached to a noiety "optionally substituted with one to five
substituents” is limted to that anmount of open val ences on the noiety

avai l able for splstdrirhetdtoad® feferd 29 @haromatiedingséngps tndraperac! at ure
rul es used throughout this di'sclosure, the termnal portion of the

desi gnat ed whereircig ing eonfisis of Berdyoniatems analhamideagt qne&eiem&mt

et o1 e A 80 W Bl s PSRN oo

formul 40 Odf 5 fehtBler€ riagkyihe-KeterSanyl ring coriky odNehinefriber of hitrogeded t hat
the definition of anﬁ substituent or variable at a particular location in
a mol ecul e BYIPRRESY Heand.gp additianeMay ¢aNiAIe un %W%?‘éd't"hnmm&ﬁg%ﬂ dBul e.

i s undertpg%ggemtmém?éa HRY %Stharh%tewgﬁn g.hatmgy ﬁtfatrﬁfraﬁ]&%t@‘-"lthe

conpounds I'S I nventi on can be selecte one o ordinary s in the
art to provhoee nlu'mgeurmmnshﬂorﬂneecwewheaélhyhesﬁabembandng Inas three be readily

synt hesi zed t echni qu known in the ar tho set
forth her é?'ﬁgg%rﬁ)s @atm f}%sﬁﬁ‘é(?ﬂ/téo%" Fiems W\‘Fe?f???)‘%f‘\%r bpﬁoﬁgfpﬁ’ﬁ 'fm? npri si ng
a phar W‘Scetﬁri%q@fuééd @%B@r‘iz’éﬁe@:r@(’b@h% fdied Heroabyl), A% Gmﬁ%b?eéescr i bed
above. Also i'llustrative of
heteroaryl ring (containing one of O, S or N and, optionally, one additional

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

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

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

20 thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
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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34 WD 03/ 035654 PCT/ US02/ 33206 the invention is a conposition made by

m xi ng any of the conpounds descri bed above and a pharmaceutically

accept ablwoosrBsess. A further illustration of the inventiPam/is82/33206 0cess
for maki ng a conposition conprising mxing any of the conpounds descri bed
above and a phar i pcGEt BL e car L4 i ion
al so provides co%%glél\éélrgﬁélté(;orrp(rhﬁ"gi(%gb@%g&o%'fh%%{ﬁggr?g%fﬁ{]@?%nécﬁdﬁﬁgg

i nventi on imams sbaisabstitnenti (ely. caplatiyihratialaminal) it shalt be ritatpretedasr i er . The
conmpounds of the present invention are useful serjne protease  inhibitors
(o part: cunahangRhess Witalose Gyamanue oL aiRg” S bde) DESERaRIMIMbaTSar | ng
10 i nf | anmedrony e, el | BRSHiRdSsbridieRfly f9the nuRfsE dPLatddps e

di sorders i ng u%‘g?%oﬁﬁcae%h{éﬁ%?gﬁ% serilne@%r ot eg%e nmedi at ed di sorders

i ncl ude5 aratomnsdén anaikyl muiety dr t@thepalkylpodion ofrd lasgeresubstitueohidiwhicmalkyl

h i bst tive.pul di , th | ] h ,
o ooyt = A SEREERRGDY ST ot B SHRESE N SRR
arthritis, Gl EE berizd fudastrisdiRényye ‘od ﬁ?@ﬁolfﬁsé&ém ceiT,and

A
reperfusion’injury. ese conpounds woul d "be use in treating disease

st at es caugefersyjo theghumbersaficarbon atomsdvath ibthe benzenemingd@) ard tgper t ensi on,

nonsa abet | MG s i t2id fReg ¥ HENGABERE R Byt IR IRE 1 onar 1,
t hese gonpatdiden atoms theit Hesthd Péndenttrom thede Inltisle ringlsgstenid. i The of t he

conpounds to treat 20 inflammtory and serine protease nedi ated disorders
can be det c3MPwetPf substirents gttashedito @ maielyprtionally spbgtituted ity ene to fiye

an be det APWES! stbedientiy $eHple e oI
Cerine. pr ot Ssttnts" (P PafalBLACE il Vel A BT s

conpri ses ddnsubstitwtionng to the subject a therapeutically effective anmount
of any of the conpounds or conpositions described above. Al so included in
the invention is the use of a conmpound of Forrmula (I) for the preparation

of a nedi cament|nfqhekdl SiderStaHard hbRERBlafird riles 1BEH RfolpRoRtaRie Medi at ed
disorder in a subject in need thereof. The term"treating™ as used herein
refers to aistosurenhibe teoninakgortiion attherddgsignated side #hdinng descriked first i ng an

i nfl ammat ory,, or rine__.protease. nedi ated disorder .in the subject in need
thereof - i PIGted Bhuth b gt SR ioBBMyAbwereEine Hell ot ot MBeihy Uik he "scope
of the presgimpleVveBHePIC,3s alkylamidoCs-Csalkyl” substituent refers to a group of

the formula:
0]
C1-Cs a'kyl
-$—Cy-Co alkyAN/ @

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

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 lllustrative 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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WD 03/ 035654 PCT/ US02/ 33206 In accordance with the nethods of the present
I nvention, the individual conponents of the conpositions described herein
can al so we mdniess stered separately at different tinmes dedmgsorBeocour se
of therapy or concurrently in divided or single conbination forns. The

I nstant i nvgnt.i 1g. r r.e. | . uch
rogi mes of PinTaed it SR Effihudte, By Htag AhaRF ek o RS A Uectibed
"adm ni st er abbgye arsd 4 phbemacduticallyeaceptabie cdiriegl X furtfdrallustration eliljeect " as
used herein, refers to an ani mal (pref erab,l,g, a mamal ;. npost )Pref erably, a
human) who RYEMREEE 3 RTRCeSs 198 Making 2 EAMRERKEION COMPHBGIXINGARNYRT tB& per i nent .
The term "t i : | o ' a t hat
anount of aay s dehchod ubBl NG e RN po Rk oy SCedfedb RerE The

bi ol ogi &al presentsdventioal als@pmyites dompositicns wenyyisingwneoi meare compouds, t hat
I's being sos\flﬁﬂi .byeﬁ%.S a researcher. veterinar itan nmedi (t"%lrl doctor, or other
clinician, isHNYeTition 4o @ssogiztion With g Phafmacruticaly, aeaptahle CARIEL sease or

di sorder being treated. As used herein, the term "conposition" is intended
to enconpass a Eroduct conprising the specified ingredients in the

speci fi ed armount Ehe egmpeunds glthepresant ipventien arhusefulsssinetproteaseect |y or

e, Yo B BRLaR T8 M cPEBHPC Il AR bl e T
conpounids  iaflamfididiyaanid seripke (Foldase hesdistbd aisdréérsaGonve of these disondersi S
intimately adm xed with 25 a pharmaceutical carrier according t

convent i onalNClyAgy iﬁ'ﬂ%’@mﬁt@%{laﬂS’(ﬁﬂSE‘GrRiPWQS?@&WGGQﬁorWd'PP"é@ﬁ’grﬁr@?arﬁay t ake
d . ' ; . : . : ¢

e ot ot Rl SR il R SRR o |

accept abl e diseases; asthme, \palrhoharg\wmphysemiae beorichitiDepsorigsis, alkergiof rhavtise of

t hese pharmaceut.ically acceptable carriers 30.may be found in The Handbook
of Phar naceﬂfq?gap'%\@)éﬁ' hgraia, gﬂﬁmgm%ﬁfp{}w pﬁﬁgpp@gﬁem&?ﬁ'ﬁ%ut i cal
Associ afg O”foﬁﬂgtiéﬁ‘ﬁn&’ SRR ik, FREdEEomPdurtdsaRbuld Bel dsdfdl in ?réamao
03/ 035654 PCI/ US02/ 33206 Met hods™ of fornulating conpositions have been
descri bed i diseaseestotes qauised bytanginterssie H ingudihg butinetinnitesl tolypegensions:
Tablets, Seﬁ)?p%(?'caErgfatr'n%Cardial 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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Revi sed and Expanded, Volunes 1-3, edited by Lieberman et al;

Phar maceuti cal Dosage Forns: Parenteral Medications, Volunes 1-2, edited 5
by Avis ewoal3jo3sssd Phar maceuti cal Dosage Forns: Di sperse RIresws/332060] unmes
1-2, edited by Lieberman et al; published by Marcel Dekker, Inc. In

or<pari g @ COTRASELL ok R SBARk AL Il ddtRageuger ™ f o

ron an mnrstra
of the 10 cosmsd nqmebfrttreectttmp@éutamdescvrbedmreinecrﬁmalsayoetmjmmmitemd Thus
for liquid dosa forc[lrg such as suspensi ons é{ . colloids, | si ons and
di spersi ons%eP%%@Ws"i‘Jtl ereRs timegidusipgdhe gpurss tQﬁEPpélerqqn\‘PngP ¥INde but

are not I\%??d o slrg@wﬁ'n%ﬂgti'oﬁ%lw% Eé@ﬁﬁghﬁn%ﬁﬁdr{]@ tﬁ@l%%f% 'to be

di spersants occu I on agents eners, pH control agents

buf f er sp, omdetrstoodmr&mbr@g)au smg:rawmes of Simuiltaneosis drtadtgrrm’amgs
preservati ves nt rol, mcrobial growt etc and,.a liquid
Dehicl o myrantment anddes Wt Barmnlonicn e B ilerteRadiiBave w1 be
required for each liquid dosage form In solid oral preparations such as,
for exanple, powders, granules 20 capsul es, caplets, gelcaps, pills and
tabl ets (each i nmngsubmetdaaweed beteingefers torgn aninal{preferabiys ast ai ned

rel ease for bl e, carr but are not
limted to gfd?%ﬁ%?@%’ i %8“@88%%8 ﬁ%gg’r‘%egqﬁ%? %Pttgé%@%%&l i dant s,

di si nt qgr atdb@,gnw@ﬁtcﬁ expdrimbat.| i ke. Because of their ease of

adm ni stration, tablets and capsul es represent the nost advantageous oral

25 dosage unit form in which case solid pharmaceuti cal carrl ers are

obvi ously enpl OMf‘ed'ns fupfle

coated, film coated rl(‘)\r en?'seérlﬁ@al oa?é‘%b%f@ﬁéﬁd%sfg %ec‘?{g C|ues %ﬁ erably

t hese conpanourds astive cqsmpommd diosteymaceutical tagent thatdlicits thé&otc@nta%bs

pills, capsul&sd ﬁEowders nul es, . | ozen.%é steril g garent er al BOl utions
or suspensﬂBﬁ icin %P@BS%@% Siuestysterg, A E?%W“a'al’rt geis y

aut of n8Ct of red@utchRp Mew.aﬁsmbe{cbﬁéoétaf ofdified citiciah! \Qﬁlcm{ntffu

intranasal, sublingual, i1ntraocular, transdermal, parentera rectal,

vagi nal , i rallaviation of the sgﬂnmszmeuseamv dJSOleBBemg traatedif f | ati on neans.
AIternativer, the conposition may be presented in a form suitable for
once-weekly or once-nonthly adm nistration; for exanple, an insoluble salt

of the active coupgsed hefditthateih ecotRpcEiRG"as fmbhded®YeMompass 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 (I) or salt thereof as the active ingredient, is intimately admixed with
25 apharmaceutical 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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adapted to provide a depot preparation for intranuscular injection. 5 For
preparing solid conpositions such as tablets, the principal active

i ngredi enwoi is/085c5€d Wi th a pharmaceutical carrier, e.g. CEOTANR/A3E6
tabletting ingredients such as diluents, binders, adhesives,

di sintegrants, | | | it ' uents

I ncl ude, but ar el\w%(bt()?j mit’remd‘ﬁ %ﬁfﬁ%ﬁé@%@éﬂé‘? gvgbbggr@ﬁécﬁﬂ m'ﬁepd"{ ®at o
starch, V\hlplrblrnatybrtmsdtyﬂaQPhaﬂdacedtmt Deeagé Foans] Batddts, Secend Efdlt&:d‘l or
anhydr ous),_sucrose, ucrose based dj luents Q§li?nf ectioner's sugar; sucrose

pl us about i n r\é@ananb@r gdited, ebeiPapKL 35l us about 3
wei ght - per qaid IRy fitQD rs”\/olt§+|9§r1~2 el 4

wei ght per percent 15 cornstarch
and nagbesibhyA it ehabtard Pblwxrta cesMicali lhosacta)FormmrDlspeﬂse Systéns oVolumes

vai Labl o FPoRiaorbiebemenie st e By MES DA IRt fat e o hyar at e,

calcium lactate tri hydrate and the |ike. Suitable binders and adhesives
include, but are not limted to accacia gum guar gum tragacanth gum
sucrose, gel ati rin prepayingasemposiiontof tbﬁ@rmntmmtroe i liqeid dosage form

nyar oxypr o WebrDpeel Mo DER G Eng ke efters) SLBRUAORTEY Pl vt e

sol ubl agor yuaPphaimkacedtica@edial or éxcipieh@i mag badraplaped.sThus, fohigeaf ,
magnesi um al um num silicate, hydroxyethylcellul ose [i.e. TYLOSE TM

avai | abl e fdaSRORGRERStSUCH| assUsPENSIDnS{beealieidse easigRS AN SiSRRESIERSAr | de
ds, bent | | t

r egel at' nid e BitioRd clitaBK cefiers M @ifve PRLUEB LRSI ht fiieddto o

are not | i rpHagthaceuticdllyratceptabteweltingoagents, dispersantss fidceutatisreagénts,

| ycol at es, egel at | ni zed starches nmagnesi um al um nu I te),
Jol ol s tnlkfierss phletial Aehedos; bierh S ol eaess0 " ©
m crochyst 6ervaPse fféyéahﬁé?%}eseﬂ/éli\/é@t (F&. to%cﬁﬂr‘%)l ﬁtrér@b?at rGWR, eftSPankd a€- corn

starch, etc. agar, guar, |ocust bean, raya, pectin, and
tragacant h I@ulq yehlclrem;ey bera{eploped yNOIhleIpffthe)d:d)rnpnl&etuadistehieabo\wemllm tabl e
| ubri cants and. adh eg% i ncl de but are not limted to, stearates
(magnesi um™ SEW% 5 &) 'BeT/ US02/ 33206 and sodi um), stearic
acid, talc waxes, st earowet, boric acid, sodiumchloride,

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, film 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
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DL- | euci ne, carbowax 4000, carbowax 6000, sodium ol eate, sodi um benzoate,
sodi um acetate, sodium |l auryl sulfate, magnesium | auryl sulfate and the

i ke. Suwialsloasegs | dants i nclude, but are not limted to, Paleso2es0ast ar ch,
silica (i.e. CAB5 OSIL TMsilica available from Cabot, SYLOD TMsilica

il abl e f; ' Ll k f
Poqusen) - arloTaNoh meshBAERiaRR. 188 ofpich ridd, Be'dreSrtiain gtofn 00 o
sol i d dosaguriitablenfer baceiwgekiyver dice-printhiazdmibigtrafion;fer examnpléoaage form

Additionally, colorants, and .  coatings nay be added or applied to the solid
dosage ford%?‘ak‘b'@ _foth%@ct'&%ﬁ?'i“fpp Ad ﬂ#rb"f‘s ﬁ}?eg%r@ﬁg?%rm%lé Bheti c
pur poses. Thafed i bickide 2uBpof BreBdtAtidiiortrtarhlice piianBesgn! | cal active to

th \

provi de an accurat e, approerat e'rerﬁgose of trte pharmaceutical active with a
t herapedtic rel ease profile. Generally these carriers are mxed with the
phar maceut i cal tive to 15 forma salid preformyl ation co sition

Bontai ni ng & horaeeadasatdFamprStons siiipRitial b PR IETE! he
present i nviggiddidht i®miredPWith BGIRAtfRULIYal rtED ea@nsahtioridledféetting
Generally the prefornmulation wll be formed by one of three conmon

met hods: ( dpgregienys suah asidinentsbbindeys, dhesivasi disingegrapts) lubrigants, endi ng.

S heant 1 ritagh@rantf A HifaRtsn et RS R kB Rl FAREERET e
conposiq0i orstareht(hat cdrhewhean @ ipotato starvhbwhichatay Yedydeblizedydactosé o equal |y

effective dosage forns such as tablets, pills and capsules. This solid
pr ef or mul at@FRNUWIRHosPRaY shiedoratdydEQUi SHAUBSE . SchostPasehdiants or ns of

the type deeehichRohaious08hdhek Bld S851ta8 0 Refbhy Brddht FRRM sig@h. mo_of

25 the active ingredie € present I nvention pills
cont ai ni ng duceosenpluslaboatr eeightopercestymadfied mkextrorssueatosd plus myktti | ayer

(o 0 L bt B B Ll Bt
and an 16Ut &lorAfaAdand RIERPRSIIM sidfatedideitrolel Mdsitdl, kidniter, BbAjitoRn envel ope

over the forner. The 30 two conponentsS can be separated by an enteric
| ayer, whi ahicsesrystalline cetlziose (i.€li AV IGEgMamiaaciystallne calloiaseavaildbleer mit s

ol case. | AT GAPadEAIcHTS Fhasphale, GlEhns sHia S el cekider s or
coatings, SyeRtdBihGHIatkBndthE e NS RtaBlEBIRBeRf andBIdVEiRY RdRBe4but are
PCT/ US02/ 33206

not limited to accacia gum, guar gum, tragacanth gum, sucrose, gelatin,

20 glucose, starch, and cellulosics (i.e. methylcellulose, 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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polymeric materials such as shellac, cellulose acetate, cellul ose acetate
pht hal at e, pol yvi nyl acetate phthal ate, hydroxypropyl nethylcellul ose

pht hal at ewo d3ydseaxypr opyl met hyl cel | ul ose acet ate succi nateeT/User/Bz06 Y| at e
and ethylacrylate copolyners and the |ike. Sustained rel ease tablets may

al so be 5 'Bg%ﬁ%éﬁfuﬁg,lé{bgﬁéﬁkiﬂgtﬁé w%lsgﬁfé‘?f'gv@ét' B&ié%éiﬂgs?&i%mm&i lubl'e or

i nsol ubl e ancés 1 n solution or a’ wet grahulation acts as the
bi ndi ng agdit-$ucine, daohowak 400Q, carbowax 8000 sediumosleaiessodium beazowe,

granul ation nay incorporate the active ingredi e[}y. These erials
i ncl ude natS@d mé‘r?&%én??fh?rindaﬂﬁ’i ?‘ﬁ'&ﬁt?' "\ﬁQB@%‘,‘J"h M&é’ﬁﬁ%@ﬂr@{h%l,'kef atty
aci ds and a4l giiddntS indiFRS AOORHRGY 1) t4RX cofSlarbn Adifenele: CAB-
cetyl stearyl a coﬁlo ,n arlln t e’@.‘ﬁ‘é‘i esters of fégt:?y acll;d’sI nmetal I'i c soaps,
and ot hér d@-S&iht™bilica mvaitablalfom Cabot,BY Ib@I¥esilitnagriable fom W.Roat, entrap
or otherwse limt the solubili tp\:TOf an active ingredient to achieve a

0

prol onged dprasgfRayiseny and AEROJIE Y stica avsilabie flony Degussahand Weiech t he

novel . COMPOSLLL @RS Lhnd REy AR Ry bRHALR cHENAE sHF GEEAAFSIE"

adm ni stration orally or I'njection 1nc ut are no

aqueous solimiprovesthespalhtability bf thearatldesageormadditionally, oolorasiis pedsi ons,
and fl avored emul sions with edible cﬁ}lgl ?1 su B qas cotton?eed oil, sesame
oi |, coconfeadngs maykeaddedor appliedilq thesolididasage farmp faf gasepf 2o

phar maqgut iigahtineaiibh o the @g}'tgit@qgﬁaéé{%ﬁ&gwﬁbs%%e ThesbUarAbrdanys

suspensi ons, include synt nat ur guns such as, acacla, agar,
al gi nat e (ifoemulpteshwitbitiee phgimadcatticabalttive tal pgovide @naacturate, bppropriatpiar |

karaya, | ogust an ecti ragacant h,  and xant han gum_.cell ul osics such
e Sat um esriaenaPRacripeb aBN AR e BT SR A5 R PRt nyl col | ul ose.
25 hydroxyet hyl cel | ul ose, hydroxypropyl cellul ose and hydroxypropyl

met hyl cel | ul ose, and conbi nati ons thereof, synthetic pol émers such as
pol yvi nyl pyr r olGenerally thasesrasriers are. mixgd yiih ihel gharmageuhiesl active to

pol yet hyl e I | C | : ' t | fce or
sepi ol ihl?)e; q§ﬂ'ﬂ%o%/cﬂ@rpreg‘#{%cﬁj&%@?ﬁq@&gg@%%ﬁ éﬁgﬂoﬁﬁ%ﬁc’?\% ’ﬁg‘léur{ s?tfs uch as
| eci thin, ghéahammatettival 36tivd &fthe Preseartlinventionaot arphairmackutiallput are not
limted to sodi um docusate, sodiumlauryl sulfate, E§é¥sorbat e,

oct oxynol - RCCRBIAME Aalt thereoh SBorealu the Efﬁfor%ﬁ%%?"’ﬂ QFmed_p'éY 988obhat e 60,
e o e B Aok O P NG, (PG RY Rc r eo
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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WO 03/ 035654 PCT/ US02/ 33206 i nclude pharmaceutical grade |ecithins.
Suitable flocculating agent include but are not limted to sinple neutral
el ect r ol ywe3(085s684 sodi um chl ori de, potassium chloride, pamdioeseé ke) ,
hi ghly charged insol ubl e polyners and pol yel ectrol yte species, water

| ubl e di . I val ' L. |_cl
Al e P L R T R T T
f or mul at i onshthalate ifobwirfye bsetats phihatats| Bydrogysroppit mpthyielluiseephthalate,

preservatives include but are not I|imted to parabens (i.e. methyl, ethyl,
n- propyl artydRBRrgpyl methylsetulase gcetate shesinate: F‘Qﬁ%‘f@%@damni um salts,

b | al | ' ' hexidi I d
the 11 ke, TROYZCGFE HoboRficts aptlBIRE Sfistéinflt HIEASS Pniedfy Sprey, "
phar macéut imatle byStrgeohting®r wed geararlatidrhesingistjghtly salbble er inkalubles used in a
ticul d f t be. tibl it th di t :
For - exanpl SUBRGAssan PN AvpichiieT awvel anutienart S HREPEURARAY' ) qui o
vehi cl es arg I@\ﬁ%ﬁlﬂﬁg‘io!{#é 5 ﬁ?l%?%?'ﬂnr\?/rﬁ’&?mtéW@Fhrﬁﬁat_idrpﬂﬂﬁavli&orporate
| Ba e) surfa

(Hydrophi | e-Li pop anc ctants, stearal konium héctorite, 15
wat er i nsolthelastivefngredientit dihesagoatepiats includematuiahgng sypthetis pahdnense | ke.

best - used WIS DydislRaRR e Ay A50R ang HERE: fig BRekpex Sfipdod Ly ©
silicaigs, wak Betyl\ddcHol Tetyisteans aldoHobsdriiSthekbRestars\dilfattyatiger s and t he

| i ke. For parenteral admnistration, sterile suspensions and solutions are
desired. Limetadicapans; aad gthardcceptabimmatedalsthatganhe ised foaranyiatade
sterile sol ytiko e ] ' : ' ! whi ch
general ly cé(étr?{t’a%}ﬁraspu%%tﬁ%g’%%?@etp \éai | ve@'?j%neérr(%lg(é)y% \%égﬁ&?é r'gggﬁous
adm ni st r atproloniged de sustathedtel¢dss prdect.conpounds of the present invention
can be admnistered in 25 an intranasal dosage formvia topical use of
suitabl e intranasal vehicles or via transdernmal skin patches, the

composiyi on of ety fortfRd in ViEHnd Rol&IRssin@dsitidtistbr Ak Yorédertliniehtibhat

art. To be adm nistered int ormof a transdermal delivery system the
adni ni st r atmay befincorpheateg éartadmidistratian|drallyoér by injestionbacludet butiaresotr at her

L Tl AR o Bl s BB BT o

i ntranasal ssferstpieﬁﬁiéhé,témﬂém_éarévnulﬁghswmdib@rﬁﬁysucﬁcamme@a oilt he

present invention are conveniently delivered in the formof a solution or
sesame oil, coconut oil or peanut oil, as well as elixirs and similar

20 pharmaceutical vehicles. Suitable suspending agents for agueous
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
carboxymethyicellulose, methylcellulose, hydroxymethyicellulose,

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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41 WO 03/ 035654 PCT/ US02/ 33206 suspension from a punp spray container that
I S squeezed or punped or as an aerosol spray froma pressurized container
or a nebuwiozsrodfesuch as, a netered dose inhaler, a dry poadarsoemsseaéer or
ot her conventional or non-conventional nodes or devices for inhalation

delivery) ﬁél{}@%@p%gh%@al&ﬁgﬁé%%%t%ﬁ §5§‘ﬁha flo%CGfa?Hb%"g%ﬂ't nc g%mt hane,

trichl orof | 'ud uoroe ane di oxi de or other

sui t abl e gase not limitee t@aﬁﬁplefna@utm emublyz@(mesodmm chlbadedp@tagauumt may
be determ ned H%/eﬁprov i ding a valve to deliver a net anount . The

pLessurl zedhisiieaPRd the fike)e Bighly eharggg 'B%HW'&'Prpoéy@ﬁﬁﬁ”%ﬁowﬁlecgﬁ%%ns| on of
the aptlve BERAURdter WE%M d?%&%?ﬁﬁ%ﬁs@é‘%&bﬁéwo 4diS8Iu é% gpde from

gel atin) fo use' I n an I nhaler or 1nsu tor rmufl at cont ai ni ng
a powdeb mslefafesacntrwahqzmami pbhbsplnetes r(lwlam:hlaam baendsed ginttyeinl ferrolatiens abase

h as | t t |50 b
i ni ot er G PHITS R fGrCUESGTadaT o rvelahin Prssejvatyss drauad Buf Btk e
Un'|am?||arlln‘r1€e%i't6|;%?abéﬁég% Wiléth?l”@lH \'n-piRY she%bmyﬂ)tédr@r@éd@r vesi cl es

and the |ike osomes can be formed froma variet phosphol | pi ds,
such as chdhmeres@l quamwlmm;umhaﬁgmwwcﬁmu eezouamdt, he Iike. 20

monoct onal At ArEcbondt BherileMRtipfarkPdel, Theie e Haifulid”

nol ecuhgs \ehRléPuhak athy D& 8s6€@ IPRgId phafmbbeutivabdesdge forai, howen@y tied so be
coupled with soluble polymers as tarlget able drug carriers. Such pol yners

can i ncl uddiquislivehigle thalgs Hsﬁﬁﬂ'ﬂ adparticar gosada fW’F‘rFBWWﬁl@O"‘ﬁ?F%‘ﬁ Wilhol yner ,
25 pol yhyd tﬂé)éﬁ&?as p@gggﬁg&pheno 8' nonpol?r Ilqmd vehlclec?epoclh as fatt

pol yhydr oxy- et eneoxi ylysi
substi t ut edasmrshamlamm ltquyd vekisiesuare bl'est Usm‘ wuhes,uspehemgmgwm&mmés t he

user R T A P S e M
cﬁgpggf;ry@tgfﬁggﬂ%ggﬁé watB PRfIRAD fin® Ry B EOE'HYEr@'aRHQHeﬁQet\AD or more

repeating units actide (which 1ncludes
| acti c aci dCahversely,gralaniiquods agch de)l\(atgll wéasihiotke polyols atld glycglsyarel best aci d) ,

(1, 570 oxcie8 WHES S RTINS Babs b s Hare TR s PR B oS ™" ©
8- val er ol acjiPRe 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. Isotonic preparations which generally contain suitable

preservatives are employed when intravenous administration is desired.

Furthermore, compounds of the present invention can be administered in
25 anintranasal 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

41



42 WD 03/ 035654 PCT/ US02/ 33206 butyrol actone, y-butyrol actone,
s-decal act one, hydroxybutyrate, hydroxyval erate, 1, 4-di oxepan-2-one
(1 ncl udi ngoiBesssaer 1,5, 8,12- tetraoxacycl ot et radecane- 7 pCAAhonBR)6
1, 5- di oxepan- 2- one 6, 6- dinethyl 1 4- di oxan-2-one, polyorthoesters,

I S d
Dol Yacet ! s Bah B A NP Spre AN DRI MR R ol kR o
t her apeut i cadrbyoledprag frorrea @mmhzecﬂ cantaimgraoreinebulizemsssht aga meteredof may

be from about 0.001 ng/Kg/dose to about 300 ng/ K /d se. 10 Prefer ny, t he
t her apeut i 998yinBalesd ﬂWeD%@‘?Irif‘ halgy op et "ferr&?f‘&% 0pHRIKGN

amount "y 1207 BRAEYICHPIE iBRSafeT Belerk [Gihg 5 Afeklc pefants E@Eb%ﬁst
pr/e1;< e; ggls)é c?d;ﬂﬂegddﬂumgewtharw Itrycf%rbﬁubromethaneﬁ:ch?got?ﬁzﬂmcnmethamut 0. 001
effect i ve iAB0R 'f%g%ﬁ?w?% 7t s s RALLAROSThe (o

tablet, ca ge ?be'd&téﬁﬁlhéﬂy ry%%i?i@ﬁdé SV ¥iveltB}TNOONS Wetard t he | i ke)
as descrlbe hérei n be in the range of” fromabout 1 ng/day to about

21, 000 ny/ camotint H\esmgseumzed mntempr@ebhmrmgamaoatamag@IuNQnmt of 70

Kg. For oral adm n| ratl ) r r ed in
(Dot orm orsUspeSional 4hE B edrifoSHED EEpbLRS rf CarkiddeS @Y o8 BELE "0

10. 0, 13B. 0,m38e ronPgeltin}ff use ¥d@n |ﬁﬁé]er85ﬁlsamétc5rﬂﬂayﬂblelfbﬂﬁal@§e<pf t he
active ingredient for the synptomatic adjustnent of the dosa?e to the

subj ect t o Gewtaipagaaowdpr Maef @@@ﬁg@ynﬂ@fﬁﬁe KyentipR eadeiswiapie BoweaE | y
det erm ned 6% tmgaS%EE?% cLls‘fgrc nthe art, and will vary with the

parti cul ar conpound use e of adm nistration, the strength of the
preparation, and the advancenent of the di sease condition. In addi tion,
factors associ at wth th artlc | ar j ect n Iud| ng
Subj ect age. - viei GHPPOwS OLIRR Presett uvenlion ks alsaiAtmistsTed i Briny | he
need t QSadeﬁlbo%}ﬁe%ﬁ r!%g?t@n%oﬁﬁ&ﬁ”ék @h%lltdiﬁéﬁ%ﬁé'rwé“sdlé‘é’ Ar 8emllamellar
Advant ageously, conpound the present 1nvention may b mnistered in a
singl e dai |vyesitess nusltilamellaoiesiclemang thioliey d_ipesonies @ambe'nfmde‘ubmra di vi ded
doses of t V\\’/OaneEy o &o%rbhélloplfés tsugl‘w3 as%%b|e%teré€’ 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 polyvinylpyrrolidone, pyran copolymer,

25  polyhydroxypropylmethacrylamidephenol, polyhydroxy-ethylaspartamidephenol,
or polyethyl eneoxidepolylysine substituted with palmitoyl residue. Furthermore,
the compounds of the present invention may be coupled to a class of
biodegradable polymers useful in achieving 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-, |- 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, 8-
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WD 03/ 035654 PCT/ US02/ 33206 Representative | UPAC nanes for the conpounds
of the present invention were derived using the ACD LABS SOFTWARE TM | ndex
Name Pro weresiossss4.5 nonmencl ature software program provi ced/usp2/sseanced
Chenistry Devel opment, Inc., Toronto, Ontario, Canada. 5 Abbreviations

d th f | d Exanpl es,
e R SRS A00 - B SR erb B gfEs | 2nd Exarl es
conpound Dydro Mé@qwaméb@ﬂwﬁ&@wcmm hﬁurrﬁéroms% BT =

hydr oxybenzotri azole KH = potassium h = met hyl i od| de NT
not tested tetramacyclo&ﬁtmde@ﬁ@@ﬂaﬂad@ne)rnﬁ-dquepamﬁcn%@eﬁ dimethyid! . 4TVBBr

bronot ri net esentative conpounds
of the pres (ﬂﬁxﬁri% %t Pé‘ﬁ 'ﬁ(ﬂe{@] Sy %I%ge% {11“9 @ﬁa((j}{emce with the general
synt het 6¢ nilysydnodeyratedat b@sgwm@dioaamphldaltmsbro@keﬂ»pownmr@aft icularly in
the schene that follows. Since the scheme is an 25 illustration, the

i nventi on dhsiiegeinand Blendsikeregbd as bei ng limted by the cheni cal
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 &affie thefasatieaty Affécﬂnmamﬁuh'soﬁa torspoand e composgiener al

nmet hod for i on of c the . in I on addltlon of a
phosphpnat SFGOBWE&){%‘? QMaboy t&ﬁ%ﬁﬂﬁgﬁl sertp @ho Ygﬁé 51%?;’9
phosphiipat epfepsraBy) the therapilitiRBlIlp efidBNEARblihCmay 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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base such as n-butyllithium to an anhydride Conpound Al in a solvent such
35 as THE to afford a ketophosphonate or ket ophosphi nate Conpound A3, 44
WO 03/ 035&¢0h3P6S654)S02/ 33206 wherein Z is hydrogen, Y is motm/ysozsené and X
is one oxygen substituent attached by a double-bond to the carbon in the

From Compound 5 3EPeSr e Baear Rt S R A S Ih REsgft Pt = e
position cakderdervedsing thd WED/LIABSSOFTVRARET IidexeNamerronbrsibn B nul a
(I') wherein X and Y are. both present or wherein Z is a bond. Exanples of

ket one nani fRMaRGIIHES sefwargrsogigm pravideddty Adyanced Chemistis Leyelopmeny,

or ganonet al |l.j.c gﬁg@ : al koxy groups; 2) hydroxyl amnes to form
i mno grouplbgz"grf? , )%ﬁtg\}/\'g’ségﬁgeéa'lo reagent to substitute a thio group in
pl ace ob the ketone (with appropriate protecting groups added to the COCH
group shown). Coppound A2, wherein R6,iS as .previousl efine can be nmade
according to kr&%{’ew}{lﬁﬁﬂ§l§e§H&W%@SW&BGGB%H%Q&F%H?Q{L&t,hPt m&t . al .,
O g. Prep. . 22(2), 209-213; J. Am Chem Soc., 2002,
124, 9386- 9%’3’7;&&2@%,8’%%%8@8%?\% 1963, 96, 3184-3194. In an enbodi nent of
a general Byt het iermitbarbdygyl RS substitutent of Conpound A4 is hydrogen
and the R6 B qbst;t _ng Iitﬁignft hoxy. 20 Conpound A2, wherein R4 is
het er oaryl ,~can be '!6 a@are romcomercially avail able or known hal oal kyl
subst i t1Gt ecCP@t eroa#9MPRHNE ti ng materials (such as

3- br onmonet REECS- G -dieyuichidxyiyibodiimiged to prepare Cpd 33) using techniques
known to those sk_ilr} /Horﬁré he art. 25 Conpound A3 may be coupled to the R
portion of Formula using standard coupling reactions. For exanple,
when R is HOBdcon oxyhengotriazale het erocycl yl ring, the nitrogen on the
ring may beKioupl=eddtassionpopdrideA3 (simlar to the reaction shown in

Schene 4, the rj nitrogen in Conpound A4 would be coupled with
Conpour@ Agx.gl Appro%lra?g{'aéa@%ocki ng groups can be 30 enpl oyed to mnim ze
undesi r abl éV&i de T S¥UPHYRY. Anal ogous coupling reactions with Conpound A3

can be per fryRTed shreonRemserbiUrgR8) to couple the substituted anmine to the

carboxylic pepd of .tﬁﬁﬂ@@%ggtiéa‘écidl n one enbodi nent of the present invention
t he coupli n_lgM eaction of

r ound A3
SBr = bromotnme%lsilane
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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45 WO 03/ 035654 PCT/ US02/33206 with RL when RL is N(R7R8) and R8 is a
heterocycle is provided to further illustrate the present invention. In
Schene A wohs/Bsacti on of a suitably protected am no substPdviSee/33206

het erocycle 5 Conmpound A4 (wherein the protected amno is substituted with
a hydrogen r RB) with
a qubstltw?ér%m égé hgrr?ggqh qi\gefy\/%e%treg %h%gﬁ |§®§es$18@%b é@vﬁgg group
(such as, hittachet byl a dbusie-shd @ thalcgissh ﬁttm@)po%mbnﬂﬁ&)R& a substituent as
previ ously defined in the R8 ba).-bl) list) in a solvent such as DV
containing a base (such as, but not 10 limted to, triet hyI am ne) provided

an R8b SUbS(t)tte'l’tcs %ﬁﬂ?%ﬁ’ %A}@reseﬂ fH\‘/ our%og{a' C Sgéﬂﬁ@et'c

nmet hod, the St 6r ot yCcly on o Stituted on

a nitrogen A3 ngun@tswhayrdrlfea@rhe m”anmdlbnoma@neﬂw tHe @rpbdmommmdma%e
wherein the portion was chlorine and 15 wherein the R8aa§grt|on was bc).

carbonyl suB we@fr@m thie ketane ke compaundpfformida i whereipehatd Ysafieky| |

et e oary1 (10 SY&reRior et 29 BbOAD B 6P Rbhe menipyiations .
enbodi nent ,intlbde, bmaarélrwnlumdnermeruwabw argasdmetalld tdagentsatoifdrmhl or i de

Compound A5, wherei n the portion is_chlorine and Wnergw: the R3a portion
is bl). suldlkf gr@@lp@%&*ﬂyqrg&é@mwwt%fprmelmgagg@w%@m BVEPFPTHBL i s as

Ryar | adot o PEREREEsucRER Bl G R B by S R £ 2o v

i odonet hanq)rotecmngcgroeps athommBH’gmmmmmpound A7. The am ne
Conmpound A8 can be obtained 25 from Conpound A7 by renoval of the Boc
protecting group upon treatnent wth an acid such as TFA in a sol vent such

as CH2Ql 2. 3é&mpbLAREe Ala%ﬁhé?ém @w@v&swaml asﬁl beiRAdé beedramiy tov th a

base such as aqueous npound "A9 can be prepared by a standard

coupl i ng prmﬁ‘@ﬂmwédﬂh a@éhmdesm@edna Kadritskyrrt. A Q. depout i ne

Compourld A ioBR P8R0, 22ah R0 f skl st Sofs 2002 o4 BRI < 10n s
pyridine, faid, OwsmbBer 51983, U8, 338434 9RCTA ldﬁ(h?ﬁﬁé?(ﬂﬁﬁant of a general
synthetic method, the Rs substitutent of Compound A4 is hydrogen and the Rg

substitutent is ethoxy.

20 Compound A2, wherein R, 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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treatment with dilute HCl afforded Conmpound A10 (wherein, in an enbodi ment
of a general synthetic nethod, the R5 ethyl group and the R6 ethoxy group
were repwaos®3sest h hydrogen). A salt of Compound Al10 suclrcasushaBipes

Compound All can be prepared by treating Conpound A10 with a nonobasic or

Such as 1 DR MR N RRRL RO R TE S Hete RIBRTE RSiien fo AriE 0 o s
R3 0 R3 r iflusiate BN FaseABinvBHtidn\p R4 Al 0 -78C R0~ \R6 Boc Boc NH NH

Q RBa KH, (CH2)1-3 A5 (CH2)1-3 R7X/ - A7 NH Et3N N A4 A6 -Rsb O Boc R7
HNC R7 TFA: CH2Cl 2 (1:1) (CH2)1-3 O (CH2)1-3 N 10% Na2CC8 N A7 0/-R8b A8

0/-R8b 47 M\%&%@éﬁp@% %SI(.&?B%%%%QGW ;Qofé\cfgpamh‘\o substituted heterocycle

5 Compound A4 (wherein the protected amino is substituted with a hydrogen
atom for R7 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 Rag, is a substituent as previously defined in the
Rg ba).-bl) list) in a solvent such as DMF containing a base (such as, but not
10  limited to, triethylamine) provided an Rgp, substituted Compound A6.

In an embodiment of a general synthetic method, the heterocyclyl portion of
Compound A4 was further substituted on a nitrogen ring atom by reaction with
an acid chloride Compound A5, wherein the Q portion was chlorine and

15  wherein the Rg, portion was bc). carbonyl substituted with an Rga, substituent
selected from Cq_galkyl, aryl, aryl(C4.g)alkyl, aryl(Cz.s)alkenyl, heteroaryl,
heteroaryl(C4.g)alkyl or heteroaryl(Co.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

20 substituted with an Rg, 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

25 from Compound A7 by removal of the Boc protecting group upon treatment
with an acid such as TFA in a solvent such as CH2Cl,. The free base of
Compound A8 is obtained upon treatment with a base such as aqueous
Na,COs.

30 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 A8 with reagent

such as bromotrimethylsilane in a solvent such as pyridine, followed by
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2 (CH2)1-3 ' RA9 R3 NDCC R7 TMSBr, py. A0 A3 + AB -~ - O HOBt O O HCl
(ag) B = H AR=OH RBORERA O ~Rab N' R2 R3/- NAI R7 O base;
i -PrOH, OvB Qyobmse H20, recryst. RS0 P Al10 ON R6 R4 Sclremards2/Seene B i s
illustrative of an alternative general synthetic nethod for the

preparatio 1\ | ﬂb}l L on. of J (in
an enbodi ngﬁé)gtg%%gﬁﬂg{lﬁ@ﬁ&@% og%rigéh%@gﬁﬁod, M}Héé)r%g‘s"h SEM entgngc2 5
Conpound A2ofissgeridral smdeﬁ@melﬂfocgubsﬂstemmryrows aatitha R, al(mldxﬂrj]rwu()vvwreei n
R'M represents an organonetal lic reagent suc s Li HVDS i thium

hexanet hyl oneglacyﬂawtmgydrogemﬂ 6&@#@%%%?‘6&&”@@@ taraetGamROYNh di um

hexanet hyl dj 4 i i . . WP
subsequent |§%E§ﬁ§%§a&)eg?%mﬁagﬁ’gqf§f”@ @EWB@‘J" ;élrg) ”§E§ﬁ'§’ G efidic
5 amine such as tris(hydroxymethyl)aminomethane in a solvent system such as
i-PrOH and water.

Scheme A
I
< TR
P_R6 ' 2 COzH
/TR o [\ . S
' \ 4 ORS Ra L @)
. A
N Ry—n A2 A3
RS 1 o) 0O
Z _ N
Al -78°C RsO Re
Boc Boc
“NH “NH
Q_Rga KH’
(CH5)1.3 A5 (/CH2)1_3 R,X
1 » —» A7
NH Et;N N
A4 A6 )—Rg,
@)
Boc R R
\ /7 R
N HN
TFA:CH,Cl, (1:1)
(CH2)1-3 I (CH2)1_3
N 10% Na,CO3 N
AT )—Re A8  )—Rg,
o o)
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pH 6 to afford an enol Conpound Bl1l, wherein for a conpound of Formula (I),
Z is abond, Yis not present and X is one oxygen substituent attached by
a singl ewbas@3tee4t he carbon in the position Rto R4. O hecTomopeszes of
the present invention may be obtained from Conpound Bl using standard

ket one 48 WD 03/ 035654 PCT/ US02/ 33206 Bani pul ati on wherein the enol double
bond may be reduced to the ketone; Wnerﬁi n_for a conpound of Formula (1),
Y is not present and X is one oxygen substi®Bbhent attached by a doubl e- bond
on the (3 position carbon. A coupling—Neagent (such as, but not linited
to, chloroformates (such as;-but not/ Ii '@e’j to, 5 isobutyl chloroformate),
cyanuric chloride, metharfesul fgnyl c €1-3di et hyl  chl or ophosphate or

m xtures thereof) may then be ?‘rpl oyed foraging closure to forma
substituted | actone interRgdi T Compaund B2 in the presence of a base
such as, but not limcced to, ¢ R?th,i M SBr, pydi hy%ﬁfy substituted
het er ocycl eA§ormA8Ird-B3-(or 0 ones and otheg pro ed ket ones)

with a Q substitutagoBa Cagppound, A5 Tn a sﬂmqg&)(sucRS&sH but not
limted to, CH2Cl 2, THE or Wi xtures-thereof) containi NRg& base (such as,

but not limted to, sogi iR onate, potassium carbonate) provided an
R8b substituted Conpound B4. \15 ound B4 was treated with R/NH2 in a
sol vent (such as, but not |iffé¢ed Yo, CH2CI2, THE or nixtures thereof)

t hen subjected to reductive am nation or d1ydr ogenation using a hydride
reduci ng agent (such as, but not limted tt}_ BH( QAc) 3, or hydrogenation
with Pd, Pt or Ni catalyst). The free base /of Conmpound A8 was obt ai ned
upon quenching the reaction with a basg Stth as agqueous Na2CC3. Conpound
A9 (in tautomeric equilibriumw-th Conpou ,432{1 was prepared by opening
the 5-nmenbered | actone ring,interrgdi at mf ihd B2 with 25 Compound A8
(or Conpound B5, a salt of Corrpould A8) iln tjpqqpresence of DI EA

(di i sopropyl ethyl anine) in aRs as, but not limted to, acetone
or MEK (nethylethyl ketone)). jon &7 the equilibriummxture of
Conmpound A9- Conpound B6 with a t (such as, but not limted to,

TVMSBr  (bronot ri pRddypebHane) ) C{’\n a @ent
H,0O; recryst. R5O/P\

Al0 ——

* base

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 Rg substitutent is ethoxy) and R"M (wherein R*"M
represents an organometallic reagent such as LIHMDS (lithium
hexamethyldisilylazide). 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 8 to Rs. Other compounds of the

present invention may be obtained from Compound B1 using standard ketone
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(such as, but not limted to, CH3CN or pyridine), followed by
recrystallization afforded Conpound A10 (wherein the R5 ethyl group is
repl aced wiotd3/obseds ogen and the R6 ethoxy group is repl acedmnusnbysdeger oxy) .
A salt of Conpound A10 49 WO 03/ 035654 PCT/ US02/ 33206 such as Compound Al

é (and ta“tr‘?ﬁﬁ éti&ﬂr\ﬁﬁ’éd)e Q@LB% S’an{ ﬁf’aﬁ%é’ﬁédu@@ ?‘t‘ﬁ‘&' kétbRe th a
I am ne such r| S( roxyie am none vent syst em such
as a mxt urwherfenEfdﬂd mdpmarhdabf FSﬂhlﬂ!aE{I)BY iRAOCPSenRANG X is amumkygen A2 R3 -

01-i reagent R3_ r B2 -20C P RAPRL pH4-6 R0 R6 RSO
R6_HO CH'0 %@ahmaﬁe@ﬁq by @wt('@:h?MQ’s\ths ﬁ\PP%iB%féCﬁrbOBs Asgouplyg 0 o

-Rsb_ N Rzreﬁa%é? (JsugpéféNbugﬁot Imggd 2 chior6Rrmates’(sbENGS; Biit fotlinfeddd, R0-

P B6 R6 R4
5 isobutyl chloroformate), cyanuric chlonde methanesulfonyl chloride, 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, EtsN.

10 Reaction of a dihydroxy substituted heterocycle Compound B3 (or other
ketones and other protected ketones) with a Q-substituted Rg; Compound A5 in
a solvent (such as, but not limited to, CH2Cl,, 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,
CHCl,, THF or mixtures thereof) then subjected to reductive amination or
hydrogenation using a hydride reducing agent (such as, but not limited to,
NaBH(OAc)s, or hydrogenation with Pd, Pt or Ni catalyst). The free base of

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

aqueous Na,COs.

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 B5, 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 (bromotrimethylsilane)) 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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Recryst A10 EtOH H20 A9 or B6 ON R5=H ON All 2 base R6 = OH 5 Schene C
Schene Cis illustrative of an alternative nethod for the preparation of
t he i nt ewosdioaiee4 Conpound B2, wherein the enol Conpound PC3iUsSos3zoeverted
to 50 WO 03/035654 PCT/ US02/ 33206 the free acid ketone Conpound A3 by

adjusting t | &.}3@ | reaction
to provide {Eﬁg%ga?gg@aﬁggt@rje@nrﬁ%}] Irtne I%tg@)&%@éﬁ@‘@ﬁegmh@@ coupl i ng
reagent BlCaipaGndA1BRwith aStibmine Sudcae tris(Bydrexyinetst yaatingmetifane inet hod
for the preparation of a protonated und B5, wherein Conpound A8 is
pr ot onat ed SRYSTY SYpteqe sHC s&r@gﬁureagf%ﬁ-faﬂgtw %rm ted to, HCl, HBr or

p-tol uenesul fonic acid) to provide the target 10 Conpound B5 %ﬁ'ﬁy be
carried forward in place of Conpound A8 in the reaction with d B2.
Scheme D R7 H2N~ A BHA“A3 ON CH2)1-3 N B5 ~-;--O-Rsb Spe(sific Synt heti c
Exanpl es ; 2 CO,Li / 2

\ ﬁ\\ coupling
A2 “R3——.—- P OLi reagent ‘-p
Al —— | —_—
RIIM’ O\ B1
-20°C; DR R,
pH~4-6 RO \R
6
HO JOH O
A5 R,NH,
(CH2)13 —— (/CH2)1-3 ——> A8
|\j|.| base N
B3
A8
B2 —— A9 «———
EtN(i-Pr),

TMSBr,
CH;CN, 2 eq. base;
Recryst A10 EtOH; H,O
A9orB6 — > Rg=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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15 Speci fic conpounds which are representative of this invention were
prepared as per the follow ng exanples and reacti on sequences; the

exanpl es wod3tobws4 di agr anms depi cting the reaction sequencesTar®2/e32er ed by
way of illustration, aid in the understanding of the invention and

to
shoul d not : t Lmt | n i i in the
clai s wni AEFER S KR vinPobnt A28 HalBtod i hSPREGREPECt 10y "
used in suliseseeindack aowplEyy feaciv® i provideithet tacget!lactonp intedredibtd he present
i nvention. These reactions can be further optimzed to increase the

yi el ds. On&€YRPPURE B2, the art woul d know how to increase such yiel ds
through routine variations in reaction tines, tenperatures, §ok_.vent§

and/ or reagents. 25 51 WO 03/ 035654 PCT/ US02/ 33206 All cheni 25NEMere

obt ai ned from comercial suppliers and usegowplingout further purification.
1H and 13C NWR spectra were recorded on a Rgept AC 300B (300 MHz proton)
or a Bruker AM 400 (400 MHz otpdihj)1 SPRQt ronet gL \#zth Me4Si as an internal
standard (s = singlet, d = doublet, t =triplet, br'=5 broad). APClI-M and
ES-M5 wWlre recorded on a VG Platform || nass spectroneter. Exanple 1

[2-[3-[[methyl [1 -(2-naphthal enyl C?‘hﬂf&%@- 10

4- pi peri di nyl ] am no] car bonyl ] - 2- naph ]- 1 -(1

- napht hal erS§dhenze Bxisdllustative lod aphetiiod facthe grépapationcof2) prodorzated! ut i on of
2.5M n-BuLi_in hex 40 . 0.1 1), .in 70 f THE at .- 78 s added
i opwi 56 a CATAPHIAES: WhereiBiRamPaval AR issoRated using e AR HA iR g
0.1 mol) | b@uirhotiikitéd &, HO F!B?-or'?:tltoﬁferﬁatshffbhi@gacfcgrtcl)@go\ﬂiée Mtatrgeqal 30

mn, 2, 3-naphthal enedi car boxyl i c anhydride (Conpoun 20 88 nol )
was add@d peempound 85 whishaoay beganiad tonwardhineplace of GemmoundrA8 dvthe 20

mn. After the,.addition lete, the slurry was allowed to reach 0C
gradual |y \mgptéoq W't&kggorﬂé&%"fggpanot her 1.5 h. Excess NH4Cl (sat'd., aq.)
was added, and the mixture was filtered through a pad of Cel glfepftrp The

filtrate 20 was extracted with 200 nL of EtOAc and the |ayers were
separated. The organic phase was concentrq_t;ﬂh(without dryi ng) under

reduced pressure at rt HoN -
A
HA
AB (/CH2)13
N
B5 ) —Rg
0]

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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and the residue was triturated 4X with boiling ether. The residue was
treated with 200 nL of Et OAc and adjusted to pH 3 with 2N HC (ag.) with
vi gor ous weiasnsiesg. The | ayers were separated, and the or gamsopbese was
washed once 25 with H2O, dried (Na2SO4) and concentrated to afford 24 g of

ggrnﬁﬂjgﬁ éf rr‘r%@h% %"‘?ﬁw%ﬁ{%%“(‘%ﬁ@war nfb@?eﬁr{t&sg’q %Pr et h;-loa% ne

(22 mmol ) ifartAbr ﬁilmﬂﬁatrBNF MlaéndimIBNMRlspeuﬁﬂal\AZErEré&rﬁed,on%Bnﬂ@rMI)
After stirrin over ni the m xture was filtered and concentrated under

reduced pr Zr@@?‘tfl)é’ﬁﬁa@“t@k@r%&ﬁo (ﬁo@r% prolan) seedtometer

sequenti al | - K ) haRd H2O. The
organic pha%e%%sgégggwﬁa%(ﬁ%pﬁggggcoﬂg %tprdat ?g@tﬁloeﬁitf']f\lgﬁﬂbt b® g of 52 WO
03/ 0356%4 R§FOAUR0RPBIANS andE@PMS tvete Irécaried dnoaiG NRtfoaS)I| Ma‘ss— 355

Pot assi um hydride (2.3 g of a 35%o0il dispersion; 20 mmol) was washed with
hexanes, th&eomRE with 30 nL of THE and cooled to 0 C. To the 5
suspensi on was added dropwi se a solution of Conmpound 1 IF (5.9 g, 16.8
mmol) in 15 nL of THF. The m xture was stirred at OC for 0.5 h, then
stirred an additional 0.5 h at rt. ERempleiure was cooled to 0C and

I od th 15.7 g, 100 ded t ti d
2t 0C for 0.5 h then varadirbel ST Aid nepn e AFA BBBAF onal 1.5 h. Excese
10% Na3@® (aq) was 10 aoksr Qnﬁhmw.napca%nﬁpﬁ-rrabﬂtné%mdrl es vere removed

under reduced pressure. Tﬁe aqueous [ayer was extracted 3 tinmes with Et OAc
and the conbi ned 11é1<-tn|aabtrmlewl)e2@xoetiny]m&mghgvn@ratld:dﬁ@mpmde'zj to yield

369, °15 A oif Bisciopror SaMARRL boees oo nl. SaBen IR ImbR B el ™15

L of a 1:178°€PWHS iadde@idrdpwiserEdlaticmof $Inabh&cylduethyﬂpﬁa>sphonéte Vol atiles
were renoved under reduced pressure, and the residue was dissolved in

CH2CI 2 and (Gasapandd An28 gx BsmollindRapedii auer 3G-min After §tlrrregefosé@ar at ed,
o oA Sy PRSI S R R omp R SIS,
of Conpound).i ri-rblé)m/as admatdqnm‘tromw;se \MPBﬁlldQBdehtrdmi'»umei to ﬂﬁké)%rxtMTe O‘Eé%)20\/|-|+
iggg, A sol urtn%nOn foter therg%drtron was cgmp?etg the slurry was)allowerépto reach l"_' (3.3 9,
gradually where it was held for another 1.5 h. Excess NH4Cl (sat'd., ag.) 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 (aqg.) with vigorous
stirring. The layers were separated, and the organic phase was washed once
25  with H,0O, dried (Na,SO,4) 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 mmol). After stirring overnight, the mixture was filtered and concentrated under
reduced pressure. The residue was taken up in CH,Cl, and washed
sequentially with HO, Na,COj3; (10%, aq.), H20, KHSO4 (1N aq.) and H20. The
organic phase was dried (NaxSQO;), and concentrated to afford 6.0 g of
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mml ) and HOBT (2.1 g, 15.4 mmol) in 100 nL CH3CN was treated with a 25

solution of DCC (2.5 g, 12.3 mmol) in 7 nmL of CH3CN. After stirring for 12
h, 5 nL w0 BlBEA4 was added and the reaction was stirred fram/@so2/askdst i onal
48 h. The m xture was filtered and concentrated. The residue was purified

by flash L h id\inGa ] 2: MeCH ranmped from98:1 to
95:5) to vy é#gggﬁ‘g%n%g%%ﬁbwﬁ(d@ﬁﬁﬁﬂg% = 4.3 mn; M5 (ES) MH = 727.
30 To a solution of Compound 11 in 15 nL of pyridine was added 5 niL of
bronotrinmet hyl silane. The m xture was stirred for 15 mn, then concentrated

under r edudeRtapsiashydrideriZe3 pafiafioqildispergion 2QiPmobukas washeqdmithag) . 53
WO 03/ 0356 / : t Ler r oI reci pitate was
col | ected }#ﬁ%ﬁﬁggﬁﬁgﬁ'@wﬁgjﬁ,ai‘grcgﬁeb(? mh@g@ Bto afford 5.1g
of CompéundsubpensiBhvad added Gropwise alddlties) ofNEempo6iid 1FT1(5.9g s18.6tmmol)of

e e hydr oX9 B Rb 1oy it e v w8 Syires ot thiafoy IrArthen atingd Ao The
sol uti on wagydifidrd=f 05 h 3. tife Ei%tﬂfeé"\kuﬁ_% '&Qemi toi Pedafd IdorRARanE(15.7

concentration to renove nost o N. The resulting white solléci”was
recryst al | i idmmaljwias RdOEdidsopwisked Thesmixtafe wasrsbiuied ak 04S farmr0.6ft theni t e

lid. HPLC Ri.= 3.6.m.0. 100%, .. = 670, A lc'd f
ChoHa5N206 PEFRY D '%fff\ngfg?f’la’? B%ﬁ"i\'/?sfr’%i% .%SS&@@N%@P@?QEW@& °N
4.79; 30 HAded SIwOPE, ahd the vBRitildd wereddmdleddurider reBGedprébsufenr

Example 1, TLC was perfornmed using What man 250-m silica gel plates.
Pr epar at i vel e @iyeeuslayeowvas @peted htimes with btidAeaed the gogdined- pl at es.

Fl ash colu . | fl. NN | (40
15763 my andeRICRBREHaE e 0 ) eticRindicd o yidat, 8 o Compoltid 1851 L
HPLC separ ads foasn. WPECHRr+ Bb wirt, 100%;VIS4EBAMIs =FB&hPak(r) Cartridges (25
x 100 mm Bondapak(r) C18, 15-20 m 125 A) connected in series; detection
was at 254 nmon a Waters 486 UV detector. Analytical HPLC was carried out

on a0 rider ool OB M o 8 b e S e e ey
Rober t son Matutidn of TlRAGHIGH aed stifred forol h at rt. Volatiles were removed under
reduced pressure, and the residue was dissolved in CH2Cl> and treated with
excess 10% Na,CO; (aq). The layers were separated, and the aqueous phase
was extracted 3 times with CH;Cl,. 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 mL of CH3CN. After stirring for 12 h, 5
mL of DIPEA was added and the reaction was stirred for an additional 48 h.
The mixture was filtered and concentrated. The residue was purified by flash
column chromatography (silica: CH2Cl.: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 1I in 15 mL of pyridine was added 5 mL of
bromotrimethyisilane. 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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CPH C() 0 1B EtO OO EtO PI / P O OBt BuLi; -78C 1C 0// 1A OBt 54 WO
03/ 035654 PCT/US02/33206 0 G O 1 E KH, HN ~NH HN ~N Mel 1G Et3N .4 Boc
1D Boc | FWoHB/G5¢38C 0 TFA'CH2CI2 1:1 NNHN N o i i 10 pPaa/iémGeBoc 1 G
231H0O NN | ¢, DCC, TMSBr, py. HOST HCO (aq) 1H H3C N 11 H3CN 1J O

EtQ HOOP Thegs\tirrled%_ll 3?9 \'h!a white precipitate was collected and rinsed with water,
then triturated with CH;3CN to afford 5.1g of Compound 1J. HPLC R; = 3.6 min;
MS (ES) MH+ = 671. To a solution of Compound 1J in 50 mL of CH3CN was
added a solution of tris(hydroxymethyl)aminomethane (0.9 g, 7.7 mmol) in 7

5 mL of HO. The solution was filtered and the filtrate lyophilized after partial
concentration to remove most of the CH3CN. The resulting white solid was
recrystallized from i-PrOH to yield 5.5 g of Compound 2 as an off-white solid.
HPLC: R; = 3.6 min; 100%; MS (ES) MH+ = 671; Anal. Calc'd for
C4oH35N206P*1.0 C4H11NO3+1.0 j-PrOH- 1.5 H,0: C, 64.23; H, 6.54; N, 4.79;
10 H20, 3.08. Found: C, 63.93; H, 6.40; N, 4.85; H,0, 2.74.

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

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

O
CC PO
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7/ \\ BuLi; -78°C
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OH i | O H2NC(CH2OH)3, N H2NC(CH2OH)3 i-PrOH H2O recryst. 1J -> H3CN
Cpd 2' 0o HOOP I , 00 OH55 WO 03/035654 PCT/ US02/ 33206 Follow ng the
procedur ewofo3mssespl e 1 and substituting the appropriate StPaITiuS0g33206

mat eri al s, conpounds and reagents, the follow ng Conpounds 1 and 3-33 of
the invention were also prgpared: Cpd Name M5 W (NMH+). (1)

[ 2-[ 3-[[ et hyl (4- phenyl cyc hexyl ) am no] car bonyl ] -2- 592 napht hal enyl]-1

- (1- napht hal enyl ) - 2- ox6&tHY(| h- phoni ¢ acid 43

[2-[3-[[[21-[(6- et hoxy- 2- najf yl ) car bonyl KH
pyrrolidinyl ]lflrgt h tr\r;'fwno'ljﬁ:a W JH 2- nap | o Mel
napht hal enyl —dxoe | ] - phasghoni cHBeHd

[2p[3[[[1y%eb Zn!aph pNeny)dam 4- > 1G

pi peri di nyl Ba@t Mg ani no] car bonyl | - BORappt hal enyl ] -1- (I- ( M+Na)
napht hal enyl ) - 2- oxoet hyl] - phosphoni ¢ aci d (5)

[2-[3-[[[1-[(2E)Hg3- (4-flquorophenyl) - 1- oxo- progsqjyl] 3- 650
pyrrolidinyl]mefhy, ; carbon '] A Cahelny] 1-(1-

napht hal enyl ) /[ZN oetm I] n| c_a.LEE_,E ZI\I‘Q

[2-[3-[[ et hyl[ 1- phlenygor, enyI] OO
pi peri di nyl ?é i no] car b& I ]- . napht #E,i (23'?1 @]w 1H

napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid (7) [1 -(1

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

Ho,NC(CH,0H);, N -+ HoNC(CH,OH);
i-PrOH; H,O
recryst.
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pi peri di nyl)carbonyl ] -2-napht hal enyl ] et hyl ] - phosphonic acid (8) [1 -(1

- napht hal enyl ) - 2- oxo- 2-[ 3-[ (4-oxo0-1 -phenyl -1, 3,8- 634

tri azaspi wo[0d/033dec- 8-yl ) car bonyl ] - 2- napht hal enyl ] et hyl | - paiTosbes2e aci d
(9) [2-[3-[[nmethyl[1-[(2E)-3-(4-nmethyl phenyl)-1-o0xo0-2-propenyl]- 661

napht nal enyi/OIMBERREAR b EHARPE L8G Sbtidid e appropriate starting

[ 2- [ 3- [ [ metrhatefidls| ¢apoundsxandrelagents; tid fotowimgtCompoledty1 hnd-3-33.6f the
propenyl ] - 4- pi peri di nyl ] am no] car bonyl ] - 2- napht hal enyl ] - 1- ( 1-

napht hal enyMenhiopwareidldq PreraEshoni ¢ aci d (11)

[2-[3-[[re [ 1- (2- napht hal enyl car d)-4- 621

pi peri di ny am no] car bonyl ] - 2- napht ﬁgﬁgnyl ] - 2- oxo- 1- I\(’ﬁ'_rl?)/e

phenyl et h LLAYA™] ||U_||| Ll olb' u
[2-[3] [4’(11} e a@wgmjphgnwpmh@mwrqlradf:@@ﬁpvljez 594 napAPRal enyl ] -1
- (1- napht hal enyhapPﬁhabeoplﬂ Hy(1 inaphtsternml-2-oxoettyl]-pbagphonic acid

g E?Sf@éi@%“ i o

[2-[3-[[4- (3 mel Wﬂ']'EéP!S*onyl] 2- 594 napht hal enyl]-1
(1 -napht Mblz_ﬁgmga% Cg,@o Q3/ 035654 PCT/ U$p2/ 33206

| enggl.

acid (15 35 1 b I 621
napht hal )enyl][ P{pﬂw ”ﬁ%ﬁ iff gg%% h@yg}oﬁ‘éﬂf‘?aﬁ% (TR0
[2-[3-[[4-(2- benad |az - I ny carbonyl] 2- 621

napht hal en{8)] - 1[2-[3[[F1AeB)- M#élupt@p@wﬁébohq&}prppeeﬂhaﬂl c acid 6%17)
[ 2- [ 3- [ ( cycl ohepyrratidity]naethylaydasloaryoryl]2-naphthangflyl-{+~1- 516 (1
- napht hal enyl ) - Rapbitpaldhyl)i2-oksstayipphespitoric acid
(6) [2-[3-[[methyl[1-[(2E)-1-0x0-3-phenyl-2-propenyl]-4- 647
piperidinylJamino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(7)  [1-(1-naphthalenyl)-2-ox0-2-[3-[(4-phenyl-1- 564
piperidinyl)carbonyl]-2-naphthalenyl]ethyl]-phosphonic acid
(8) [1-(1-naphthalenyl)-2-oxo-2-[3-[(4-ox0-1-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-piperidinyllJamino]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-piperidinylJamino]carbonyl}-2-naphthalenyl}-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid

(11)  [2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4- 621
piperidinyllJamino]carbonyl]-2-naphthalenyl]-2-oxo-1-
phenylethyl]-phosphonic acid

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

(13)  [2-[3-[[[1-[(2E)-3-[4-(dimethylamino)phenyl]-1-0x0-2- 690

propenyl]-4-piperidinyljmethylamino]carbonyl]-2-
naphthalenyi]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid

(14) [2-[3-[[4-(3-methoxyphenyl)-1-piperidinyl]carbonyl]-2- 594
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
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(18) [2-[3-[[nethyl[1-[1-0x0-3-[4-(trifluoronethyl)phenyl]propyl]-4- 717
pi peri di nyl ] am no] car bonyl ] - 2- napht hal enyl ] -1-( 1-
napht hal ewglogroaseexoet hyl | - phosphonic acid (19) [1 -(1 PCT/US02/33206
- napht hal enyl ) - 2- oxo- 2-[ 3-[ (3- phenyl -1 - 550
pyrrolidinyl )ca%p'?nyl ] - 2- napht hal enyl ] et hyl ] - phosphoni c acid (20)
[2-[3-[[methyl [1-(2-methyl -1 -oxopropyl)-4- 587
pi peridi ny(18m B][3E:H{1beny2dyi-2-pipgtidihgl)raettylarhing]earbonyl]-2- 621
napht hal enyl ) - 2naplotbalenyl]-1preaapisthalengbiZiok@dthyl]-phosphonic
[2-[3-[(cycl opea&ml met hyI am no)car bonyl ] - 2- napht hal enyl ]-1- 502 (1
- napht hal en - oxoet h phosphoni c . aC|d (22) [2 [3-[[[4-(1,1- 572
di et hyl et h{ﬁ)) cllBléNEA W?é}lﬁ'hé RIRGTHHRA ]Tf Wlaght hal enyl | 621
- (1- napht hal enyh?PW@l@@é’ ﬁ'y(1] n@mibpmm)o? axoefhylj-pBpsphonic
[2-[3-[[ et hyI [ @eid2- napht hal enyl car bonyl ) - 4- 685

2-[3-1] a

Pt hal oof19 lf-@ %ﬁ xg@ v E%‘Eﬂ'?%“ﬁ%f%ﬁ%pgm%w'lzb 516

[2[3[[[1[(6 H?B Y LATPKAFEN 8§P'B%W9| 4" 687

pi peri di ny({8yet B[R] yiarpuRd-3-[2-(miRARbidraeBplbh topyl]-4- 717

napht hal eny - Z?eameﬂ; léérbﬁﬂ%!]-é ﬁ@prqhénaﬁzﬂff’? Rt ha
ol

| enyl) - 2- oxo 2 ﬁ(y%]tﬁ},

pyrrolldln car %F] phosphoni ¢ acid (26)
[ 2-]3- [[(1( et - (%npplmbaie@yhsa PMH@I-[@FD ehyat-bonyl ] -2- 559 550
napht hal enyl ] 1py(rahd1ayd)uarmmm )\aphmaimyh]ﬁmyl]ppimih\omma(adl d (27)
[2-[3-[[ e hex nyl]-2- 530 napht enyl]-1
e SR ?hyl MR 50, T
(tricyclo[3.3. lp rieny °] alenyl}-
met hyl ) am no] caF‘BB’ht\?Ia]eﬁZ')T?aBﬁQﬁQV Wpfpﬁc”('? acid
napht hal enydq)- 2ppRRENIGJertiafaiRAB T ebﬁbdn%ﬁ)z -naphthalenyll-1- 502
[ 2-]3-[[ met hyl (E‘fﬁﬁﬁﬂmb[@ nyb;g(lﬁ?ﬁg@ ]., %; F‘a@, car bonyl] 590
napht hal enyl] 1 napht I¥ | eny gxoe hyl osphoni c
(22) [2-[3-[[[4-(1,1- 572
dimethylethyl)cyclohexyllmethylamino]carbonyl]-2-
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid
(23) [2-[3-[[methyl[1-(2-naphthalenylcarbonyl)-4- 685
piperidinyljJamino]carbonyl}-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid methyl ester
(24) [2-[3-[[[1-[(6-hydroxy-2-naphthalenyl)carbonyl]-4- 687
piperidinyllmethylamino]carbonyi]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl}-phosphonic acid
(25) [1-(1-naphthalenyl)-2-oxo-2-[3-[[3-(2-phenylethyl)-1- 578
pyrrolidinyljcarbonyl]-2-naphthalenyl]ethyl]-phosphonic acid
(26) [2-[3-[[(1-acetyl-4-piperidinyl)methylamino]carbonyl]-2- 559
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid
(27) [2-[3-[[methyl(4-methylcyclohexyl)amino]carbonyl]-2- 530
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid
(28) [2-[1-[[methyl(tricyclo[3.3.1.1%"]dec-1- 582
ylmethyl)amino]carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid
(29) [2-[3-[[methyl(4-phenyl-3-cyclohexen-1-yl)amino]carbonyl]-2- 590
naphthalenyl]-1-(1-naphthalenyl)-2-oxoethyl]-phosphonic
acid
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acid 57 WD 03/035654 PCT/ US02/33206 (30) [1

-(1-napht hal enyl )-2-[3-[[[ 1- (2- napht hal enyl car bonyl ) - 4- 657

pi peri di nwlojiamBses} car bonyl ] - 2- napht hal enyl ] - 2- oxoet hyl ] - r?krcrﬂmowm'zm aci d
(31) [2-[2-[[nethyl [1-(2-napht hal enyl car bonyl)-4- 621

P! per 'hSI X ydqgs pﬁoﬁcgéé}%%' ] QBean';e{[ 2-haphthaRnyIarsonyla-2 657
[2-[3-][net hyl [mo@zdmﬂamm]@afppaalﬂ%dmm)thalenww -oxoethyl}-
pi peri di nyl ] am pldsphdnihgeifl- 2- napht hal enyl] 1- (1-

ool 3;?@%%5%%“%@%}&@4‘ Gl

napht hal enyl ]-29 iy 5ﬁ8 ic acid Exanple 2 Alternative Method of
Synt hesi s [2d32[[rhERyi rradwmﬁaﬂé l8abon§&L. 0 nL) and 669
1gm 0.7612 nmol) were

1- napht hyl d| et h Qﬁﬂ{cﬁc b WQ%}-RIE%I@R(%

conbined in a using a dry ice-nethanol

cool i ng bath. A soI u XBO%) % 8’ ﬁ@%%‘%'”' O n, 1.597 nol) in THE was
added to t(ﬁé)co[fiI-(ﬁalctniorabmo[/ﬂjim@-ﬁaé)s?{@[[meibyl{1e(ﬂ3erature at aBdadt -20 C
to forma fine saphthglenylcarbaovad)-4-piperiihyijamino]caduhiyt]iznal 30 m nutes. A
2, 3-napht hal i nedagtathbiexylliZoxsdtigl-ptesgiumoaoid 2A 10 (158.80 gm 0.7612

m)l) was added—portionwse over—about—a I hrperiod—white keeprng tie
tenperature of the m xture at about -20 C. The addition funnel and flask
wall's were rinsed with THE (100.0 nifxampke 2ooling bath was renoved and

the m xture tenperature rajsed to gboyt 5 C for about 1.5 h. Once the
reacti on VHEeraIHs M@@qaéef%aﬁwﬁ ’i—éﬁ@f’oupﬁez final pH of the mixture was

adj usted t erdsd (RRAH{RIliANPY1 68 8L )30 N9aBhtridiethfipRoSbhofatés M0l) while
é { ﬁ at ag%’ﬁtgg C. %’

theterrperatur the m ure was ‘mal nt al he m xture
was sti br echmpoarhxd)ﬂB @a3.hgm, ﬂﬂﬁdbnoabmre c@nmlmed pr a¥iagle aad wootésl for oduct

f whi t [id.. Th d t filt d |
Tl ter. Thebmul 201G dsings néive malinal eaionater A sosunohtyLiPBISS, o "
filter overnkgpo miNeBoFh&S iTHESs b8ded to the cooled mixture while keeping

the temperature at about -20 °C to form a fine slurry which was stirred for an

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

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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20 provide a dilithiumsalt Conpound 2C (365.1 gns; nass yield: 100.6%.
Conmpound 2C was used in the next step without further purification.
Met hanol W2aB03%s5#1L) and water (360.0 nmL) were added to aPdrase2/asede
stirred. 58 WD 03/035654 PCT/ US02/ 33206 Conpound 2C (365.1 gm 0.7612

e hanal ¢ LogTBbind 26 (3p5rT aMdpiRs v agddifd BT solfisgantt LN
o SSaZ‘“?R%“??’fj?”?s““t"ﬂé“ﬁm‘n‘?@“?"' O T LT o agh 1
Ctirred at STedratRT zqry%q NUESana ineeJa R HOhAD gl Qb NaS SIHERS ¢ 1 or
1hto pr%&bﬁ% Prrf] Bl é’f?\‘écélur?zggn%@ rﬁaﬁﬁg%@@oﬁom solli@nRyfduct was

filtered an washed™ wi wat er led in vacuo overni ght

at a teBDersat'r‘edfatRifumbcqtstéﬂ&aﬁoh@eganwmﬂ v@yrmmlmﬂtomd&wagﬁux'l hes s
yield: 77.3% . 10 Conpound 2D (199.8 gnm) and T weeconblnedlna
f1 ask, therprougetaaﬁreae RrRdusbas agvhite graneliapeelig: uT*a,e BEO Fbyrafiered@ng t o

about 5 C. ed(\ﬂ'ﬂﬂ?/ta@f‘l(g@é Bhﬂl_ hen ﬁaéd n gl'r%u%erﬁﬁﬂﬁ‘at TaQe%r{ibo rath k while

the m xture enperature ‘was nal ta Ine erature of ma out 0 C

to about 5 df.abolib80 1 CHbprevideTdmpourd)2D260 g‘ntmf raassagield: i7d18%).15 m n or
until a solution was 15 obtai ned. |BCF (isobutylchloroformate) (56 nlL) was

added portionwi se while the mxture tenperature was nmai ntained at a

tenper ghur %@%&Bﬁﬁg‘zﬁb@% 809&) Lid BReYS L Wi@e?e cmﬁhé&lﬁ ALY o vas

conpl et'e, xtur ure was rmed t nmperature of from

about 20 C dgitatdrbahd 250I6d to reteng@irbture of from aﬂodt 0 ‘@tmabbet 5 e@ctNMN was
conplete, the NMMsalts were filtered, washed 20 with THE 150 m-) and

al l owed to (érryethvlreomhplna%)t(éwwh)m adiad todheflask whiletbgimixiairg 2. 5 L) over
d f b
507 1o andafiiiiuas TPl A hBb R~ offrorh SBBEE G 18 dbopt FOE 200

added over Fhepmittack wésamuéguﬂzﬂedwasr ary heditibnalutmiaer ubtilensslatibrediaiso a
tenperature of fromabout 0 Cto about 5 C and aged for 25 about 1.5 h. The

resul tilRg sﬂﬁé@ﬁgl dRCHesobui@erpienmaten Steabinvay addednertienwiseswn o)
al | owed tot g{&e?é(rﬂf)elaatlﬁ)l%r\hzgéjngm ﬁ%tldtafgé) l[}ﬁ ?g?r%rﬁjéb&ﬁitd téf acuo

over ni ght a gnperature of froma 10 prov

Conpound 2%5&@55@@ WRepSh¥ ia@ldfion88ag tdm e,nwmmmalt@m@mtbmhs(wo
m -) and a 2-napht hoyl chloride Conpound 2F

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-naphthoyl 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;

59



(189.0 gm were conbined in a flask and agitated until solubilized.

4- Pi peri done hydrate hydrochl ori de Conpound 2G (150 g) and NaHCO3 59 WO
03/ 035654wB@B/08%862/ 33206 (sodi um hydrogen carbonate) (26@Ca/wpow}332oere then
added via addition funnel. DCM (300 nL) was used to rinse the funnel and

the resul ti ' ' f hGe |

conpl ete (a@@gmy@@géﬁﬁasﬁ%@;&é%@bg\jsﬁ)v\nafvr\gs adaé,{}i&g 8@%@'@%@5% t he
m xt ure wasDEM (308dmi) was usel o rinseithe dlinveel ant hiee Nty miktury wasperi od of
about 5 to about 10 mnutes, the layers were allo gH‘tﬂaé’Z"e'BEé?te over a

period of AdiaedtprSty: Bacethe reanian s eraplelg(@s JYaieed
aqueous Na | ) q ' a
period of a ou![_fglggg'ag gﬁ?ﬁ%ﬂ%wfﬁﬁg&F@gggw\%\grsghégw%ov@gﬂ%géggggﬁgete
over a per ithd NdHGDguU AR arpericanaf daboait &doatost  Gywinutess tHdlayersower Wt er

300 ni dded and the mixt t tly f i od of f
bout |5 to SRR S SRAFAIS FYET Fefsiad Sl eP loitas o anlibas B8 vaS per i od

of about 3 ' n ' - b Bi und 2H
O ooy CaveRl Satiated Gafletus NAFICO: BD L) JaS3iaM BBE aRG THS

cal cul at ed midwedgitatarhionmdperiod of aigmt PR@EEBWt §Aynine alThaulayesowes® nass

ield: 93.46%. 2H (-50 .26 ' t] id
(470" L) wetBvesRTmatee P AR DA R A B 480G s =

t enper gour erepiovied'Wake 800 il was abded ahd the mixtivrdvEiMred gemtipsoram ne) (296
m.) in THE was added 20 portionwi se while maintaining the mxture at a

t enper at ur P&k effraraadaut b teabpyt @ Mmin. 1hedayerseveredlionwediaseparaifed to

warmto amp t : ' ' ; ut 30 mn.
NaB Onc) 3 {Veh REBESANR Ml A REbIGENT ol (BBl Loty | g

porti onw seCuaimpband 2i wasireinbyed ieoroentratiomobCompbeanyg @HinuDEMo236:198m about
19 C to about 27 C.. 25 The m xjure was d 40 m t

t enper at ur gNg¥ mL, %?é'emmaﬁ%?éﬁ?m%ngﬁfw éé&%% 9Re: ?"E%{@?tﬁan was
conpl ey (q§a§§9ngg.4ld%)§), water (500 nL) was added whil e mai ntaining
the solution at a tenperdture of below about 30 C. Sodi um hydroxide (115

m.; 5%wv in water) was then added to the mxture to raise the pHto from

cou P 10 Rl 2rB el g 2 e 1 oA e BhE Gl B At Werk o

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) (61.4 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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| ayers were separated and the aqueous |ayer was renoved. Water (143 nl)

was added and the m xture agitated for a period of fromabout 3 to about 10
m n. The WayBrsseser e agai n separated and the organi c | ayerrcaorsoassmag 60 WO
03/ 035654 PCT/ US02/ 33206 Oorrpound 21 was renoved (concentration of

2o 18 s GebeOuh 2huag e Bed Tronceualiog b Cofinntia REM 2 id? P
i n sol uti ormiy ¢dicuThtedlrdadsHbf ¢dr5ﬂ05ndTEI inlDBM: &% S grme emiasayiett: 858.3%).hi ck oi |

in vacuo while maintaining the m xture at a tenperature of about or bel ow
40C using a cooling bath. 2-Butanone (320 nL) was added portionwi se to the

thick oil t ] ik t ishat ed
bnd Bt N - GBI 21 (1805mP b 0B B W plabed ol bfish B H R 0
2E (27.3 gmsl; 08())5ﬁdrmh):emdmtedad@etdick‘&lein]»@cubxﬂhﬂeemaﬁﬁaihm@ttbd nhistusie

t enperature of about gfor a e} from ab ut qht about 7 h. Once
the reacti cﬁﬁa\/\kﬁﬁ‘%ﬁﬁwﬁp apgut %rht?ﬁ,lﬂw F‘LS(E'TQ atQ‘i’é’ anfi‘f é UBoled to
ambi ent te | r 72 to
Sbout 6. BERIhLY Fadatasd KalEvigEt MeThick dittoPheflr tho'diTb2ABMer 2
havi ng a clflasét. gdientixtuneevas agltmieﬂ&rid)EtN(hEr)pl(ditmpro;w;deﬁhyﬁamiae)e(d1:I(b' and

Bt ot emper Lo DogmaS and CanbodyT R 48T adisn 0BRSS Wesd aldgie They oy
75. 1 %ypas Iﬁlx‘f\’ﬁ]’bt\ﬁaé)ﬂ@%ﬁg to EH?HzégéitfuféasﬁéQo&éﬁ°@?&§ Fl&ﬁ‘b?ﬁbh\e%tg&ﬁ m.)

under nltrogen wer e to a to forma su ensi on
suspensi on Gvasabgitt7ah ed)rfoertharepnntlondvas‘cdmmme (@sshbows b}OHleMttheO mn, then

bronot ri met hyl si | ane was ,added vi a ditiqp funnel over_a perlod
of from abd0¥UE W3 %“géﬁg 'Wtz?"ﬁ?'at%a"‘g ‘ﬁ@?ﬁ%&erﬁ P?ﬁ’%‘g or at
least a ti %rﬁ%iboatﬂmftoaBeuﬁgéhmrﬁpﬂouuc@mt%mp foecﬁ@h'te%taﬁvﬁﬁ) conplete (as
shown by HPLC), the m xture was transferred to an 25 addition funnel and

t hen added argstabizing, hagiogra ¢gloudipeint disng araunds2&ih). yTlmprodwt wasdilteresbr ousl y

Shout 28" ¢ ahwbERT M Acdtoe ERCI S A PR WP e R Ukl kR oy about 1
to about 1. o'i/e*ﬂnlghf‘ﬁﬂa iérh%@ﬁaﬁﬂe&ﬂ%b%ﬁVSdO’Yotﬂ?oV@bQIorﬁB&lﬁd 2l )31.41dMAs;

resulting wet cake was then dried in vacuo overnight at a tenperature of 30
about 40 C YieldpYd\iYeeasa svhiteepqwdetuct Conpound 2K (10.2 gns) as a white

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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solid. Compound 2K (110.0 gns, 0.127 nol) and nethanol (550 nL) were added
to a 61 WO 03/035654 PCT/US02/ 33206 flask to forma slurry. The slurry
was stirree ito3®F4over a period of fromabout 55 to aboutrc80USie/a3206 he
recrystallization m xture gave a hazy solution within about 5 mnutes

af ter addi r.adu bout 30
ot gy NpskIGTLRAL AP Fhe St Rag SfirBg S RTCoRAPEEME: rdh Bhuf DO
suspensi on 5%t atiout Bednmt(tlférre‘owstall@@tidronhndinre‘gama alhauy sbRGohavithout 190
mnto afford a white solid. The solid was fil dand hed with water

(3 X 350 rﬁBOUtﬁdF‘mUﬁ%S alteradding Mefald andgragdpa d@aajw G SHPREYHIORt a

t t ' d
Compound 2 CE05RERERAMbIGE, kY deptfie-vater ?%‘2% 4D Sl viph addoa®
Recryst 8l | iametithecsyspensioBlvds3stirted) at RTO‘éBa pexibd ohfrdm about 180 to about
tris(hyd th h . 07 0. 107 nol ; I

c; 'y§§ al>ll |r ge%/dbgﬁ'l"ﬂﬁ% gﬁéﬂ%n@ ﬁ%?ﬁlg& Lﬁl)le 30'31 ‘ﬁ@ﬁ}'g‘?fﬁgoé\nﬁaﬁ%&% gh m_%te % wat er
(30 ) were 35@(#14@;1 formifg 2Aket dakie WaS i dRdE vatud Werfighfatca ear sol ution

after a period of 15 about 15 mn. A thin suspension was formed after a
peri od of fteowpesastooe obfrom akmud 30 18 aborb 352 C thi prividiia eecsysiplined on was

formed afte | rom ab 0 ab he m xture may need
to be seedr:‘JéC”f“Bg %%ﬁ%@%%msam@a‘ﬁ i% é{‘qWﬁHe§§@ ension is not forned
after ggperiod of about 3 h). The suspension was stirred at RT for an

addltlonal period of about 4 h. The thick suspension 20 was thinned by
addi ng et hdﬂ@w%@ﬂaedt(}qmphmﬂ 2K (B6rked, @Rd3hemolpandi t h et hanol (120 ni),

For a ti me DervEbafhyRBbhetdne TREHE o Selbrimal & pawili Betdine “2oou
40 Cto prcsdhdyew@@émemmaﬁn(a?ﬁa@( gk ethandl (BO0FhLY %hd amater (BosmL) weret hane
salt (ratio of tris(hydroxynethyl)am nonethane; Conpound 2E: 25 1.99:1).

For Exanpl ezddeghale ﬁ@'ét'O'HH_a@ agilatechia preyideA clesr ﬁ@'uﬂﬁ@mﬁ@@rmrﬁ (15 cm
S CoBL ot SRR, M SusbetdBul RO B R 08U A1 )
det ecti on vaisoa 3 2 2hd mnthickavhitensuspdnsiomawas jorimseednafterpee pédodrefifrom 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 pu; detection was at 220 nm), Phenomenex Luna 5u C18(2) (4.6

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

Quantitative Technologies, Inc.
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Quantitative Technol ogies, Inc. 62 WO 03/035654 PCT/ US02/ 33206 EtO O ~j
EtO / C02Li 0/ 1 Qi 2B\ ag. HO OLIiHWDS EtO-P | 2D 2A 0 EEQ 'O 2CO
CO2H | BCRwvoNsNBEssSO P\ ZD THF, rt EtOp 1/ EtO O DO 0 2Erad/o¥eedbéi HCI HO
0 C I 2G p=CN NaHCO3 2H 2F NaBH(QAc)3 CH3 0 2H O MeNH2 HN N 21 OCH3 O
1.4 eq. Cpd 21; \ I O/ / EtNi-Pr)2 2EEO,P EOQ p1/ 2] OCBO
TVMBBr; NN H2O O Eto\ //

Eto—"

0 HO NH HCI
cl HO L
. A0 T0
—-
NaHCO; 2H
2F
NaBH(OAc); CHs 0

> |
w e WO
MGNHZ 21

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

2E —
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Recry. 2J 10 HO,p HOp 2K 63 WD 03/ 035654 PCT/US02/33206 OCH3 O fl__ 1 2
eq. H2ZNC(CH2OH)3 NNCN 2K -- 1 O EtOHH20 HO,P L i 2 eq. H2NC(CH2CH) 3
HOB p | iwOospeissd 2 Exanple 3 As a specific enbodi ment @cTarsooszoe
conposition, 100 ng of the Conpound 2 of Exanple 1 is fornulated with
sufficient finely divided lactose to prqyl dea 5 tot@I amount of 580 to 590
ng to fill a size O hard gel capsule. Hjolpg per i rrental Exanpl es The

utility of thezgg Ho@_ﬂhe R £5€ .
rt X

i nhi bitor (a)ﬂg

for the 1 reatr%@i_g |nfla
can be determ ned Ha%g to the procdur
Enzyne- Cat al yzed Hydrol ysis Assayd<_
hydrol ysis rates were neasured specjitr eghot ri cab ¥n g human
neutrophi| cathepsin G (Athens R&¥@ar chOand fechnol ogﬁ human ski n
chymase (Cortex Biochem), a chronpgenic substrate (Suc- AI a Al a-

Pr o- Phe-pNa) (Sachem) in aqueous buffer (100 mM Hepes, 500 nM NaCl, pH 7.4
for catG 450 mM Tris, 1800 mV NaCl , Exemplen3f or chymase), and a 20

T o R AN S e PoY B ok e RO OB TRAL g iR = ™

substrate fefExemhple1 isdomhliatstywith sQfﬂEldi‘i’t/'ﬁﬁél?&ilVlabG lAc6sé by previje and
varying _the inhibitor concentration. Changes in absorbance at 405 nM were

moni tor & tatAl agaund of §80 R PE0sRS &p filhpsize rd sl 68R$We- Devi ces), upon
addition of 25 enzyne, with and wi thout inhibitor present at 37C for 30
m nut es. Percent

pr ot ease
it pi t or usef ul
protease medi at ed di sorders

%Xé&qépvganpl el

Biological Experimental Examples

The utility of the compounds of the present invention as a serine protease
inhibitor and, particularly, as a cathepsin G or chymase inhibitor useful for the
10 treatment of inflammatory or serine protease mediated disorders can be

determined according to the procedures described herein.

Example 1
Enzyme-Catalyzed Hydrolysis Assays - Cathepsin G

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 buffer (100 mM Hepes, 500 mM NacCl, pH
7.4 for catG; 450 mM Tris, 1800 mM NacCl, pH 8.0 for chymase), and a

20 microplate reader (Molecular Devices). |1Csp 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. 1Cso values were determined using a

four parameter fit logistics model. The term “NT” indicates a compound that
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i nhibition was cal cul ated by conparing the initial reaction slopes of the

sanples wthout inhibitor to those with inhibitor. |1 C50 values were

det er m newousiosgsa four paraneter fit |ogistics nodel. TheTiEows32ba"

i ndi cates a corrpound that 64 WD 03/ 035654 PCT/ US02/ 33206 was not tested.

Table 4 sunyrg ?Ft'[% Jye assay results for cathepsin G and chymase inhibition

for conpounds o ﬁe present invention: 5 Table 4 Cpd 1C50 (M n IC50 (M n

Cat G Chymase 1 0.083 0.014 7 0.0053 0.0019 8 2 0.081 0.009 70 0.0067

. 0018 70 068 0.Q019 2 0.072 0.008 3 .4 0.0 020 5 0.,0039 0.0001
510, 072 Tablodmumpanzenthe asesyyesute fas cahensTh Copas chighass Binoten o 51

. 050 12 0.43P8om 09385 éfth% csaft er,Qti&-. 11 0.0074 0.0022 8 9 0.0530.015 5

.011 0.003 2 016 5 0.014 0.006 5 11 4.9 2.8 2 0.032 1 12

.179 6.038 10 0 0073 0. 0017 10 13 0.064 0.008 3 0.004 1 14 0.230

.030 6 0.010 0.001 9 15 0.075 O. 0.}8 Fﬁg 017 0.005 3 16 0.190 0.020 7

.0085 0.0023 7 17 0.098 0.026 4 O B 0.0015 6 18 0.028 0.006 3

0010 1 19 0.238 0. 0. 29 20.0. 0.023.5 0.004 0.002
21 0.070 0.020 & 0093‘35‘0%63 R o () n
Chymase

NOOOOOOMO

1 0.083 £ 0.014 7 0.0053 +0.0019 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 0.010+0.001 9
15 0.075 £ 0.030 5 0.017 £0.005 3
16 0.190 + 0.020 7 0.0085 + 0.0023 7
17 0.098 + 0.026 4 0.0072 £0.0015 6
18 0.028 + 0.006 3 0.0010 1
19 0.238 +0.030 8 0.022 +0.062 9
20 0.090 + 0.023 5 0.004 £0.002 2
21 0.070 £ 0.020 5 0.0096 +0.0034 5
22 0.140+0.040 18 0.009 +0.023 12
23 0.670 1 0.416 1
24 0.078 £ 0.015 7 0.0035+0.0013 6
25 0.156 + 0.028 7 0.0097 +0.0035 7
26 0.096 £ 0.018 3 0.015+0.001 3
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

()]
($)]



22 0.140 0.040 18 0.009 0.023 12 23 0.670 1 0.416 1 24 0.078 0.015 7
0.0035 0.0013 6 25 0.156 0.028 7 0.0097 0.0035 7 26 0.096 0.018 3
0.015 0.W0W383568¥ 0.070 0.010 4 0.0051 0.0022 4 28 0. 400/U02/6806 11
0.036 0.011 10 29 0.150 0.030 13 0.0082 0.0028 10 65 WD 03/ 035654
PCT/ US02/ 33206 Cpd | C50 (I\% n 1C50 (M n CatG Chymase 30 0.590 0.040 2
0.0158 0.0008 2 3€pdio0. dCd M5 o0nG7 2 365 0.03® 0.31 1 33
0.121 0.007 2 0.001 0.000 QatG&xanple 2 Anti Chymaseic Effects in a Sheep

Model of Asthma Theygf fi gpsyp Qf Wpougd 20 b9s8 g obhgat ment of asthma was

evaluated in a 5 validated nodel of Ascaris suum antigen-induced asthmatic
response in consci®ls sﬁé@Q-QAbraham1WM4,-9@I¢aQ-§ﬁcol ogy20f
al l ergen-induced eag2y amdse kag.@3ai rwag rgegonses and ant iqgen-i nduced

ai rway hyperresponsjyene I rgig s P nary Bhar nmacol ogy,
1989, 2, 33-40). 1 %xpeﬁh%ﬁ?a{fbéfoto ol htgggértidgbagose r£ponse curves to
aerosol carbachol were obtained 1-3 days prior to antigen challenge.

Basel i ne val ues of specific lung resgghgpfe2(SRL) were obtained and the

sheep were then given a specified andl ng) of the test compound as an
i nhal ed aerAstéAstiimatichbectsiima Shaap Motiet ef Asthingen 15 chal | enge. Post drug

measur enent-s,_ of . .SRL e obt ai nd, t he sheep re then chall.enged with
Ascari s suu %ﬁﬁ'ﬁ@%%@@w@ﬁ%§%‘? trgﬁfm%g{rog asﬁ?gi%@(%@ﬁpé{' & y after
chal | enge, hdated mbael df Asdarfdueim ﬁhﬁg%érﬁﬁﬁi@c@ﬂ@sﬂﬂnaﬁ@ﬁeép@hée fpur from
6'-8 h after challenge. Measurenents of SRL were obtained 24 h after

chal | enge fasnssinug sheen (Abrahams\V-MhHhasmasolaayrfeliergamisiduced early and
late airway responses and antigen-induced airway hyperresponsiveness in

allergic sheep, Pulmonary Pharmacology, 1989, 2, 33-40).

10  Experimental Protocol
Baseline dose response curves to aerosol carbachol were obtained 1-3 days
prior to antigen challenge. Baseline values of specific lung resistance (SR)
were obtained and the sheep were then given a specified amount (mg) of the
test compound as an inhaled aerosol at a specified time before antigen

15 challenge. Post drug measurements of SR. were obtained and the sheep were
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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20 to neasure airway hyperreactivity. Conpound 2 was adm ni stered as an
aerosol at 0.1 ng/Kg/dose, twice-a-day (BID) for three consecutive days,
fol | owed Wy a/06ksse on day 4, 0.5 h prior to antigen chal lpemgesoz/dsoari s
suum anti gen chall enge was given at the zero tine 25 point. Figure 1 shows

that the eagy) | - af er ' chal | enge) was
dramati cal %aﬁg%@%%%ﬁ%ﬁ%%@ﬂ%d{eg@ a?‘fﬁb&%&d@g@%se (6-8 h after antigen
66 WO 03/035654 PCT/ US02/ 33206 chall enge) was conpletely bl ocked (n = 4
sheep/ gr oupF)_. Feingure 2 shows that the del ayed airway hyperreaﬁ)i Vi t
measur ed atf1@uren? QWS thatithg delavied aievaehwrerativite neasuy Bbéh A

chal | enge ; Qﬁg)é ' Bole 08

i ncrease | \é@glgr%h/a%@aﬁes s? gﬁrl(l:ée/a}sug%@gﬁ@@ﬁ%%&é@ﬁ%@%g&bé&gﬁgound (gz}ﬂgq{%y

bl ocked5t hebloglsml. i n i nfl ammatory cell nunbers in the broncho- al veol ar

| avage (BAL) fluid sanpled fromthese sheep. 10 Table 5 Treatnent BAL Cell
Count (x1000/nmL) G oup/Tinme Baseline Neutrophils Lynphocytes Eosinophils
Macr ophagesn fBansh td BIcekirkthdanEBade fPaltwad rEsidtinde 8s 4fawA iR FaBle Bh_Post
24.55 14.08 13.39 5.44 61.58 29.87 209.3 44.7 Antigen 24h Post 111.7 38.9
36. 30 15. 6&amepound . als@hibcked thetrisain inflamnGatopoceltin@mberinthe lbgorchp-day s)

(last dose 5 30 _mn_pri gntigen, .challen Basel ine 12.66 2.07 3.15
0.79 0.00 @Y?fgarl'?tﬁgeé[ﬁﬁ‘bf)@lf'gf?fgﬁ%‘.’ é’@"h{. eShEeP0 37 0 32 77.85 2. 36
Anti geno24h Post 3.86 0.95 3.72 0.77 0.04 0.03 75.16 2.71 Antigen

Table 5
Treatment BAL Cell Count (x1000/mL)
Group/Time
Baseline Neutrophils Lymphocytes Eosinophils Macrophages

Baseline 22.04 £12.89 4.82+1.74 6.29 £3.98 172.2 £20.8
8h Post 24.55+14.08 13.3915.44 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 3.15+0.79 0.00 69.06 +1.97
8h Post 3.17 £0.65 4.16 £1.10 0.37 £0.32 77.85 £2.36
Antigen

24h Post 3.86 £0.95 3.72 +0.77 0.04+£0.03 75.16 £2.71
Antigen

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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Whi |l e the foregoing specification teaches the principles of the present

i nvention,

be underwbasm3icsat the practice of the invention enconpassassab/B3208 t he
usual 15 variations, adaptations and/or nodifications as come within the

w th exanpl es provided for the purpose of illustration, it wll

scope of t |l ow ng clains and their equivalents. 67 WO 03/ 035654
sy

PCT/ US02/ 3

AlMS What is clained is: 1. A conpound of Forrmula (1):

R2 x R | XVNhat¥cl&thd®dis:Z R5 OP\\ R4 0 Forrmula (I) wherein 5 R is
sel ected fromtheﬁgroup consi sting of a heterocyclyl ring (wherein the

poi nt of attachmd
atom and -N(R7R8); wherein the heterocyclyl
substituted with one

het er oaryl ;

10

15

20

mpeundipd Resewikebyicl yl ring at Rl is a nitrogen ring

ing is optionally

Cl_3 Al koxy optionally

hy ro§y; c). aryl; 15 d).

Ry
Y4
RS\P
R5——O/ \\ R4
(@
Formula (I)

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 one

to two substituents independently selected from the group consisting of:

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

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

. C1.5 alkoxy optionally substituted on a terminal carbon atom with a

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

. aryl;

. heteroaryl;
. ¢yano;

. halogen;

. hydroxy;

. nitro; and,

heterocyclyl optionally substituted with one to two substituents
independently selected from the group consisting of oxo and aryl; and,
optionally fused with the carbon of attachment to form a spiro heterocyclyl

moiety;

68

to two substituents indefjendently selected fromthe
group consisting of: a). C1_8 ngYlR@ptionally substituted on a term nal
carbon atomw th a substituentr 10 se df e group consisting of
aryl, heteroaryl, (halo)1_3 and hydr ;
substituted on a term nal carbon ato
group consisting of carboxyl, “(hal o) Iy

0

subf(ti tuent selected fromthe



e). cyano; f). halogen; g). hydroxy; h). nitro; and, 20 i). heterocyclyl
optionally substituted with one to two substituents independently selected
fromthe @woosp3ssnsi sting of oxo and aryl; and, optional lpcTiusseds2esth the
carbon of attachnment to forma spiro heterocyclyl noiety; 68 WO 03/035654

PCT/ US02/ 33%9{?%!ﬂ{|1‘gin tWQeJr@:dbprfi&‘?of‘%ﬁ@o?)ptghgiig%uBétitggﬁt, ‘?ﬁe h?{ég%éd%/{ ortig

substi tuent, et eroar ortro . Su I'tuen e 51 aryl
and d). het er ofithd akshbsiitueetndrsd tireec). apt badal)! heteudst/i subistithents breone t o

byt S S aonliagal SRR wlip one @ o ybstlue s sAeRanciepny selegfel © <
| (C1-4)al k , , 1 , ,

Pyt oxy. i tr o Her GOk coRSisTng B X AN CIPAKGREE L Ak, cyclopACT

sel ect e® fr omheterogyalylparybresyl$Cigglkyt, anyldxydeteroatyl shetiekyaryl@ds yatkyl

al kenyl ; 10 | S selected fromthe grou nsi St i of~ ... Cl 8 al kyl
optionally su ?lqgﬁrj‘t b)ﬁrgﬁyanlfrgr %@Fa@ﬁgﬂﬁﬁaﬁ%ﬁ%hd&Mm@%tuent

sel ected fromthe group consisting of cycloal kyl, heterocyclyl, aryl,
heteroaryl, am no (substituted with two substituents independently 15

sel ect ed f rRnistsalecied filpne thesgrouprrpnsisting of bydrogend Cas aydiarg|Gz;s (hal 0) 1. 3
and hydr oxy; H{e chl oal kyl ; ac). cycl oal kenyl; and, ad). heterocyclyl
(wherein the % IY'of attachment at R8 is a carbon ring atom; 20 wherein
t he abjo cycl oal kyl, ac). cycl oal kenyl and ad). heterocyclyl (wherein the

ad). heterocyclyl contains at |east one nitrogen ring atonm substituents
and the cyRd istalgtted froma theegroup congisiind8fd het eroaryl portions of the aa).

ioepensond: SAAKETBA RBLILELIS inihg pdftlort efa uent
substituent selected from the group consisting of cycloalkyl, heterocyclyl,
aryl, heteroaryl, amino (substituted with two substituents independently

15 selected from the group consisting of hydrogen and C1_s alkyl), (halo)s3
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). cycloalkenyl and ad). heterocyclyl (wherein the

ad). heterocyclyl contains at least one nitrogen ring atom) substituents and
the cycloalkyl, heterocyclyl, aryl and heteroaryl portions of the aa).
substituent are optionally substituted with one to four substituents
independently selected from the group consisting of:

25 ba). Cy.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)s.3 and hydroxy;

bb). Ci.s alkoxy optionally substituted on a terminal carbon atom with a

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

hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of C4.s alkyl, aryl, aryl(C1.g)alkyl, aryl(C,.g)alkenyl, heteroaryl,
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25 ba). C1_8 alkyl optionally substituted on a termnal carbon atomwth a
substituent selected fromthe group consisting of amno (wth two

subst i t uewnsnsiossspendent |y sel ected from the group consi sthiorgsod/33eger ogen
and Cl1_8 alkyl), (halo)l 3 and hydroxy; bb). Cl1_8 al koxy optionally

The oroup consi DerreryRCeaPl oo LB IR S, ™ by car bonyl

substi t ut ecbd/)d tarylr substituent selected fromthe group consisting of Cl_8
al kyl, aryl, Cl 8)al kyl, aryl(C2_8)al kenyl, heteroaryl, 69 WO
03/ 035654 P&/ '&é?"ﬁﬁ% heteroaryl (C1_8)al kyl and

het eroaryl ( %ﬁin%eél)ﬂstléﬁ W/b s%%%ltue'h?é %%géﬁél%rétw JeledBHHONT YRS I tut ed

with two subStituents indepen ently selected fr group consi sting
of hydr ﬁgen an@rallp 8onsiklng obigydroggmmod Cidwlkylhal ogen; bi). hydroxy; bj).
nitro; K heterocyclyl optionally substituted with one to two oxo

substi tuent ) O pl ). sulfonyl substituted with a substituent selected

fromthe grmp ﬁ,‘é}@gé&tl ng of Cl1_8 alkyl, aryl, aryl (CLl.8)alkyl,

aryl (C2_8)al Kenyl, heteroaryl, heteroaryl (Cl.8)alkyl and

het er oaryl (R _ &)@Fﬂmyl wherein t he bd). aryl, be). heteroaryl and bk).
het erocycl y, 4 tﬁ?ﬁ, jtuents and the 15 aryl and heteroaryl portions of the
bc). substi J).]e te optionally substituted w th one to four substituents

i ndeperdentik). sedterscydlyf bptﬁ)rtdﬂ? st bstithtedCwiB iodkei to gwofoxClsubstituents; el | onal |y
substituted on a termnal carbon atomwith a substituent selected fromthe
group consi} ﬁg'f@ﬂyleﬁﬁmﬁt%%lﬁ/ﬁhﬁ %Ht&?t%rttﬁelqw frapstherareyp sonsigin@ndent | y

haroy % o ST AR ST Rl B RRERIRIRRALS ),
carbon at om wi tHeteroaqb(ﬁﬂgt)alkyltamielhaetmﬂyI(@m)atkleeyl group consisting of
(hal0)1_3), wﬁgpepnoth b St I ,Utgee)qhg\fetrcr)]argll anc? BE)Sthetterocyayl substituents and the
15 aryl and heteroaryl portions of the bc). substituent are optionally substituted
with one to four substituents independently selected from the group
consisting of C4.4 alkyl (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
20 hydrogen and C4.g alkyl), (halo)y.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
independently selected from the group consisting of hydrogen and C4
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 C1.4 alkyl (optionally substituted on a
terminal carbon atom with a substituent selected from the group consisting

of aryl and heteroaryl), aryl and heteroaryl; wherein aryl and heteroaryl and
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I ndependently selected fromthe group consisting of hydrogen and Cl_4
al kyl), hal ogen, hydroxy and nitro; 25 and, provided that the optional
substi t uewD mtossshed to the ad). heterocyclyl nitrogen ripog/@Eoens2e not
selected fromthe group consisting of bf). amno (substituted with two

and CL 8 al kyltE SBFAAEReleroaRh BEfohs drafl LB IR IS cpioRGN L Y S 00°
sel ect ed frormmtlssmgtredwmtreonéItcsfouig;ub‘émoénféb iadkyéndenilyi seledtey fronbtie t ut ed on

a termnal carbon atomw th a substituent sele @%ed fromthe oup
consisting ofrounSONSNgRldr culsyl) anming (subsktuy M@MISU%@QF% aryl and
het er oar yl roaryl

portions of t&deé@g&@w@?’%&%é%?ﬁfﬁ) arée@g%{?ona tmtg"@fr@fstl ute %%h one to

four substitualkyh, cyatep datbeyen, jnydmlxgcanelc(hétoom(mg)allgﬂl,oup consi sting of Cl-4
al kyl, amno (substituted wth two substituents independently selected
fromthe group consisting of hydrogen and Cl-4 5 al kyl), cyano, hal ogen,

hydr oxy andadz(éwd Feya;é(a%cﬁé@t&xlben%n@ﬁﬁgFé%daheeséﬁ@érh@%enébt@d ReRzeRe ring

and i ndependently selected fromthe grolUp consisting 0f ca). hydrogen; 10
cb). Ci1-4 al kgtouppeonsistingyofsubstituted on a termnal carbon atomwith a
substituent sel ect ed fromthe group consisting of amno (substituted with
two substi tient endent ly selected fromthe group consisting of

hydr ogao angh)Ct;, ﬁ aak)hxdp)nonémaé@ﬁsmmearaﬁl AieHrivA calson afoh ithl Koxy

optionally substltute on a termnal carbon atomw th a 15 substituent
sel ected from sHespenhseeaedSam dhe arquRsd)sistingHiammiparlsulstituted)withcoa

al kenyl i ce).  3bRansishid Hhefetid iyl gL i HRIU R bRAARRAAERY Y

sel ected from the group consi rogen an cf).

hal ogen; and, h@’(ﬂromahadid/d:ﬁQWyl)omal@)a@Ieﬂnxd hydPoxand R3 t oget her form at

| east one r|n dto enz
CfM a koxy optuonalﬁy sugstutu{edn gn a terminal carbon atom with a

15 substituent selected from the group consisting of (halo)s.3 and hydroxy;
cd). Co4 alkenyl;
ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C44 alkyl;
cf). halogen; and,
20 cg). hydroxy;
optionally, Rz and R3 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, 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). Cq4 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 C14 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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thereby providing a nmultiple ring systemwherein the nmultiple ring system
is selected fromthe group consisting of C9-Cl4 benzo fused cycl oal kyl

C9-C14 bwazs/oBissed cycl oal kenyl, C9-Cl4 benzo fused aryl pdrarsoezsuweed 25
het erocycl yl and benzo fused heteroaryl; ; and, wherein the multiple ring

FysLom can Y B s BURRA M SOt eRd R

optional |y subgtdupitensistingof ®jdrogen anardionalgiom wi th a substituent
sel ected fromthe group consisting of amno (substituted with 30 two

subst it uentds rh?éikﬂﬁment |y selected fromthe group consisting of hydrogen
and Cl1-4 ag}%l )h df 3 and hydroxy; db). Cl1_4 al koxy optionally
substitute a/ I’n nar car bon atomwith a substituent selected fromthe
group cénsidf).i mitrof (hal 0o)1_3 and hydroxy; 71 WO 03/035654 PCT/ US02/ 33206
dc). am no substituted with two substituents independently selected from
the group consisting of hydrogen and C1_4 al kyl; dd). hal ogen; de).

hydr oxy; aﬁ. s‘éléﬁt%?(frﬁfﬁﬂ% 'c%n§%h gbeﬁ ogghtm eggam P@ib’ﬁbﬁélw‘g of

hydrogen a opt stl on a ternm nal carbon atom
with a substi smm*tttutedlmtawrmnalmarhm agrmmptfb@ﬁebstttuw sﬂie(;tad rﬁl@m the

bstituted th t bst.it t h
Conststi g of iR SBISGER ErtiR0 PupITRATAT I sdthiiSerS idererefhly &, o1
(optiongl |y ssfisktddUrerdl metgh‘ow@oﬁgstfr@wf @rm %eﬁ uﬁat@M amyl)emﬁéudgg;ténﬁ

selected fromthe group consisting

sel ect ed fronhycﬂf@xg}@@aadnﬁ@ptmaﬂg subst@mf@ \eﬂtlwne tgﬂ‘wr(&ybssyt@nw Cl.8
| koxy, 15 R
Zr yf)zqcliz 8) al ;Ii(en)éiyf)glI ar@ %%é{@?%@n@% 5@}6 con%?st ?éf}‘(ﬁ)%’éﬂ?ﬁaaqg raalogen) X and

Y are independently selected fromthe group consisting of hydrogen, Cl_8
al kyl (optionally substituted on a termn i

20 sel ect eaiP&Padied Jray ecgmypscma'etleg 2&@%@? '(ﬁee)\é%gﬁrﬁﬁg%%tyf?m

het er oagyl , aghie t ndently sel ected
from tﬁg gr oup cons?és'??ir?’g ‘§/ r%&e%@ﬁ%“@?ﬁ% ﬁ@%fs)bn%ﬁgfo) 1 3 and
aryl(Co- 8)a|kenyloxy, aryl, aryloxy and hydroxy;

X and Y are independently selected from the group consisting of hydrogen, Ci_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 C.s alkyl), (halo),.3 and
hydroxy), C4.s alkoxy (optionally substituted on a terminal carbon atom with
a substituent selected from the group consisting of aryl, (halo)..3 and

25 hydroxy), C..s 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 C.5 alkyl; if Z
is a bond (wherein Z forms a double bond with the carbon of attachment for
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hydroxy), Cl1_8 al koxy (optionally substituted on a term nal carbon atom
with a substituent selected fromthe group consisting of aryl, (halo)l.3
and 25 hywoasps6s€£2_8 al kenyl oxy, cycl oal kyl, heterocycl ylpcTarspb/332a6 yl oxy,
het er oar yl and hydroxy; optionally, X and Y are fused together with the
car bon of t0.f r ty;
and, optional ?(?QHE@W:ES 'ﬂ)(;tp%‘éf’aeﬁgea%t[a *%@%gﬁ@%“ﬁﬁ@tﬁgs@fﬁt !e gtgtt“gched
by a doubl e- beel@cteda“r@ntthd gfmmnbhmslmg)ubhymogérstCngaldlbij,,CzS; alkenyloxy,
(Cl-4)al kylim n and )Sdr oxyimno; and, Z is selected fromthe group
consi sting of 88 ‘B’S’n@wa}tﬂt@{j@ﬁyﬁﬂe hydraxya kyl; if Z is a bond (wherein Z
forms a double bond with the carbon of attachrrent for 72 WD 03/035654
PCT/ US02/ 33206 X), then Y is not present and X is one substituent attached
by a si gl earthisdmess | racematds, @mantiemgrs) uliastereoinyers repdosalisytiesgpén, C1. 8

al koxy, C2_8 al kenyl oxy, aryloxy, aryl (Cl_4)al koxy and hydroxy, 5 and

i soners, racemates, enantioners, diastereoners and salts thereof. 2. The
conpound ofcl almelcameeh@ o?/c!aﬁnnqwh@fetﬂwné nBBPreSein® aRASX issaest i t uent
attached by a doubl e-bond selected fromthe group consisting of 0, S,

i m no, (Cl-4)al kubistiiuept attachsdibyrydadblerbond sglectedfreanibegiaupt cl ai m 1

doub - bond sel GETBITBAN s TiRaC kLo g8 BIORRAR. 27"

hydr oxyliom no. 15 4. The conpound of claim 1 wherein Y is not present and X
is 0 attached by a double-bond, 5. The conpound of claiml wherein Z is

selected frdmth Q;FQTUBOUBQ)ﬁgp@!mHgWBW%Hr'%@QHPWn@DQ)gﬂsk%ﬂe 20 6. The

compound of ¢ ai JpL s Slifcred By Wb Bond elelSPHBAHAR GHbufor Ml a (1a)

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 C4.4 alkyl.
20
6. The compound of claim 1 wherein Z is hydrogen.

7. A compound of Formula (I1a):

Formula (Ia)

wherein
25 Ry is selected from the group consisting of hydrogen, C_g alkyl and C..g
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Oice OH OH Fornula (la) wherein 25 R7 is selected fromthe group

consi sting of hydrogen, Cl1L 8 alkyl and C2_.5 73 WO 03/035654 PCT/ US02/ 33206
al kenyl ; wod3/0R8s4s sel ected fromthe group consisting of Pcaa)so2/&o8 al kyl
optionally substituted on a termnal carbon atomwth a 5 substituent

sel ected fronh[kgﬁypgﬂpp consi sting of cycloal kyl, heterocyclyl, aryl,
heteroaryl, amno’(with two substituents independently selected from the

group consi sting of hydrogen and C1_8 alkyl), (halo)l 3 and hydroxy; ab).
cycl oal kyl ;_ac). cycl oal kenyl; and, 10 adﬁ%’.. het er ocycl yl (wherein the point
of attachndhe Sseleged 8’051 %%@Hprqoﬁ‘ﬁ'sgf‘g = wherein the ab). cycloal kyl,

ac)._oyel oalaenyl, 0 pbnaliPLASARYShh £ WIRABGh ot yitel or ccyel

cont ai ns at trogen ring ato ubstituents an t he cycl oal kyl
het erocgcl yl , asupbtitaedt seleeteddrorh tie gtaumeonsistingeofayrloatiybdiateroeyclylr e
optionally substituted wifh ane t our substituents 5.1 nd ndent |y

sbl ectod Tr om e BRETRAYb ASTES (ih opd syBsentsyReRendeni iRy om
substituted ontRe hRIUP EEHsiRIGUIhAFEIBIGAY .5 a‘-kaﬁ‘_’(hélBﬁ[}tarﬁﬂH)rtﬁbﬁﬂ from the
group consisting of amno (wth two ~ substituent’s i ndependently sel ected
fromthe gral)p ayslesilki ng of hydrogen and C1_8 alkyl), (halo)l 3 and

2t om w t - P SRRl B ot ca T rom the oroup consisting of carboxyl .
(hal 0) 103 aad). Huteroryylyl (Whereibathb@aint of Wsichinghedt Ri ida gasbdrsiing Lom);
selected fromthe group consisti ng of C1.8 alkyl, aryl, aryl %C%“re{)tal kyl,
aryl (C2_8) avhesgin therah)epyrdeaglkyl, ac). kxelealsgnyl anchad) hekgrocysiy (wherein'the
het eroaryl (C2,§) 3lek&d¢ clyl hkain@'aY 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

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 consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C4_g alkyl), (halo)s.3 and hydroxy;

20 bb). C4.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

of C1.g alkyl, aryl, aryl(C1.g)alkyl, aryl(Cz.g)alkenyl, heteroaryl,

25 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 C4.s alkyl;

30 bg). cyano;

bh). halogen;
bi). hydroxy;
bj). nitro;
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be). heteroaryl; bf). am no substituted with two substituents independently
selected fromthe group consisting of hydrogen and C1 8 al kyl; 30 bg).
cyano; bwp.oshmasesgen; bi). hydroxy; bj). nitro; 74 WO 0PCQAEH243206

PCT/ US02/ 33206 bk). heterocyclyl optionally substituted with one to two

0X0 substi tyent,s; I I ut ' Ld.uent

sel ected frow t'ﬁeée'?ﬁgﬁ'eﬂ Shlonady iSE@QWg%é%@ﬁ@ 031#%?%8”%@%%1%?"&%% Kyl ,
aryl ( C2_8) allkengliforiyetabstituteld, witte hasubatituenCieldrteddydmane group consisting

het er oar yl (CZ_B)E kenyl © 5 wherejin the bda{. agl, ier{ﬂ. het eroaryl and bk).
het erocycl yl suB5Ei-¢ gyt @ardnart (fe-s)alky) ard{Gpislksnyhmateradyl ons” of the be).
substituent are } | asﬂwp ' ' o four substituents

i ndependent |y sgg%g?ée}gﬂﬁ%)m t héhgﬁgﬁjﬁga%%?ﬁ?ﬁngjlbf Cl-4 alkyl (optionally
subst i t 6t edviverein therbd)natyl dse)bbeteavanyl and bk). heterosydlylsubistibeints apd the om t he

I sti f ' bst i dwth,1l bsti .
P dependont |y D8 PBE e RRGIACRIY Shifie ST LethisTopre RtionalEiP btituead g
al kyl), (hal olithHrn® Bups@thuerts itdeldrrIehty SBlccRPIrbM theupstpt uted on a

term nal carbon atomw th a substituent selected fromthe Tor oui)m_gor]si sting
of (hal 0)1_3) comsisting ¢6Ghs alkylLfaptionaliy\subslitetedain a teyminal ¢atblepakana nithy

sel ected fromth consi st ing, of hydrogen. Cl- Lkyl ). ..hal ogen,
hydr oxy and nptsru‘g),sggl%ﬁ?s%l%fﬂdﬁ%nﬁﬂgtgrq c@’gﬁ'gﬂ& %’ﬁﬁ‘g’té%g@yeﬁ‘?’ﬁ@hed to
the adjip het etvps ¥abstituentstin@gsshdently salevted froRPthesgrbap icefisistingof he gr oup

consisting of bf). amno_ (substituted with two subst]tuents_ 1 ndependently

sel ected fronhyd®agnANS Ceoalkybt (hadp)os aRgdyverRey)dhds akory soptianally ph) .
o Y iy BB = !
al ogen, bi) aﬂ%&{t&f@& &Pgt@ﬂlaalsé)rpghﬁt]&nvﬂ a's@BE@Hént éél&&%é‘?‘og? the .

enanti onmers, drastereoners an ereor . € conpoun

wherein R7 i sgesipecoreistingooh (hake)gs)pamind substituitedt with twb supstimgets Cl1. 4

B A 2 iodBns bty Soledtad MRS Grouh cSnbihg o ehShdn Sha 5! ect e

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 C4_g 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 C,4 alkyl.

30 10. The compound of claim 7 wherein R; is selected from the group

consisting of hydrogen and methyl.

11.  The compound of claim 7 wherein Rg is selected from the group
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consi sting of hydrogen and Cl1-4 al kyl. 30 10. The conpound of claim?7
wherein R7 is selected fromthe group consisting of hydrogen and nethyl.
11. The cwopcwsshsof claim7 wherein R8 is selected fromt PeTgreoups204d5 WO
03/ 035654 PCT/ US02/ 33206 consisting of: aa). Cl1_8 al kyl optionally
substituted on acotng -' gaéf carbon atomw th a substituent selected fromthe
group consisting o |0al kyl, heterocyclyl, (halo)l 3 and hydroxy; 5

ab) . cycl oaddjyIC.gaalkyl deohala) &mnﬁltuteamhae@f)mndﬂeiaebmatdmlwnmﬂel n the

poi nt of attachrrent at IS a carbon ring atom wherein the ab)

cycl oal kyl , ac)sY §9@PB'&$‘H@@W feaia t%ﬂro%‘f@%ﬁﬂﬂﬂ QfICY§|H?¥fW’t'?féﬁ'i°§yC|Q/lAher ei n
the ad). heter?ﬁéns yI ﬂ)t/d’rb ? at |l east one nitrogen ring atom and 10 the
cycl oal kyl portion of e aag2 substituent are optionally substituted with
one to Bourats)utxgicldauejlrts I ndependently selected fromthe group consisting
of: ba). CL 8 alk onal ly substituted on a term nal carbon atomw th a
substi tuent e|Céf8i6@&<ePfW me group consisting of amno (wth two 15

substi t uentgyyi I r [ ogen
N i (P A Y o N ok 1 M

subst i t ut edviérein thesalys cycloalkyl, ae) e:yclealkfenwrandwad)gmetqrocyxrly;h%lbshgxentﬁ Cl_8

| kyl , l, C1,.8) al.k h
het or baryl ( cL BRI INE.AY- Heteniyend epeGhas fiRgsy ohe hitalhYing &gy and
het er oapyl ; bthe cwr@éuaylwﬁdn bifhecha)i slibstitGeritdrs optivRatpsutiliared dam | y

sel ected fromthe group consisting of hydrogen and Cl1_8 al kyl; 25 bh).
hal ogen; bi )ongwm;(ﬁubgkwentsemdpg@mry sqiefaed from thé group consisting

of:
ba). Ci.g alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (with two
15 substituents independently selected from the group consisting of hydrogen
and C_g alkyl), (halo)s.3 and hydroxy;
bb). C4.s alkoxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of Cy.5 alkyl, aryl, aryl(C4.g)alkyl, aryl(Cz.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.g alkyji;
25 bh). halogen;
bi). hydroxy;
bk). heterocyclyl; and,
bl). sulfonyl substituted with a substituent selected from the group consisting
of C1.g alkyl, aryl, aryl(C4.g)alkyl, aryl(C,.g)alkenyl, heteroaryl,
30 heteroaryl(Cq.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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bl). sulfonyl substituted with a substituent selected fromthe group
consisting of Cl1.8 alkyl, aryl, aryl(Cl_8)al kyl, aryl (C2_8)al kenyl,
het er oar yWwo 333wt er oaryl (C1_8) al kyl and het er oaryl ( C2_8) adrarspb/3320ber ei n
the bd). aryl, be). heteroaryl and bk). heterocyclyl substituents and the

Subst it og - RHRngR8t 1.0 Bk Ploptigfalf dup AR o firfthe) SRR Witk ¢ ne
group 76 WO 03/5086fuénPsd é&%@&f&ﬁi@@grwmmmn@ @ff(h@b)fla)at:kxblk(o&w i onal | y
substituted on a term nal carbon atomw t bstituent sel ected fromthe

group consi st ARINQFSUDRtiutgd with, tweﬁu@sams@ki/mdeaﬁnwttysiﬂig@tpﬁlﬁma thg th two

substituents Y of hydrogen
and Cl-4 al ky?@%}%genb Ofﬁ?@&pam ?ﬂﬁgt}gyl)brov e??‘[lﬁhfdrb%\g opt i onal
subst i t Gentana, pacwmti tfmtlﬂhmoptic)nalfsabehtueyltatydacheui torthg exd)r hetgraayolyl i s not
selected from] he o COﬂ,SIStIn ?f ﬁ_{){h am no sub titff)ﬁd WLth two
substituents MH@ tofn @&%@P&? 8¢ the QPR soNsisHRY of PH2®INthy dr ogen
and C1_8 al ky{s)ubshm V\%W"}h%’buH%h?uen‘fyi‘ilnﬁ%én@é'ﬂlyb%]électea'erﬁthéBrolx%- The

conpound of claim 7 erein I's selected from't rou consi sting of
aa) . cycl oal kgortststing af tydrogei and Eral allylkybh). laaiy)gen,ybl) d‘alkik@tyyand bidd ad) .

het er ocycl yl ﬁ ere| n the point of attachnent for the ad). heterocyclyl at
R8 is a carbol™& rng aton); wherein the ab). cycloal kyl, ac). 15

cycl oalgenyl and ad). heterocyclyl substituents and the cycl oal kyl portion
of the aa). substituent are optionally substituted with one to two
substltuent§|ndré}§ie¢ﬂi'@ﬁ@lll®d ekclainn dovherein Rads selecteddmmitke oprybf ba). C1 4

A e s R A OO i

group consi stin
aryl (C2- 4) al kenydnd adf). he’t.a'arbc&bclylwaiérelm\:’tt&lr point bhattachmerntrfyt treudad)t i t uent and
substituent are ti.o aII subst with

the aryl portions of th
one to two subdiate@enely! Ei’tn%e'ﬁéhﬁ%r nyingaatery) e\‘!ﬂg% 91@ PMB‘Bah‘dﬁ§P ting
?La%) i 3?|Cli '4) a(&%rolé.l@fépéﬂd adl). (Helérorl &yl ditBtiflfentd 8haU5E cyE¥ kP goran
of the aa). substituent are optionally substituted with one to two
substituents independently selected from the group consisting of ba).
C1.4 alkyl, bc). carbonyl (substituted with a substituent selected from the
group consisting of C14 alkyl, aryl, aryl(C14)alkyl and aryl(C,.4)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 C14
alkyl, C14 alkoxy, di(C44 alkyl)amino, halogen, hydroxy and
(halo)1.3(C4-4)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 piperidiny! at Rg 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). Cq.4 alkyl, bc).

carbonyl (substituted with a substituent selected from the group

7



13. The compound of claim7 wherein R8 is selected fromthe group
consisting of aa). adamant-1-ylnmethyl, ab). cyclopentyl, ab). cycl ohexyl,
ac). cyclwoasesssss ad). pyrrolidinyl and ad). piperidinyl pPOmeEsoesszoé he
poi nt  of attachrrent for pyrrolidinyl and pi peridinyl at R8 is a carbon

ring atom; ) Y. I

pyrrolidinyl ch) tfﬁgf)(?p% écqﬁkl P%réerylcg h@?’?h&%ﬁ’é@%’@@l# %ﬁ})'zma?% bdke 1o
two substi tuent saryl; wregreimcdtatbdy. ml wbstnbérrt@mdtthe egqu:m’ucmei l$lbib’lg. of ba).
Cl-4 al kyl, bc) car bonyl substjtuted with, subst | tuent ?ct ed from

t he group 77 WO BhHst Are 7'%'2’/93@?%“9@ Qikyl, aryl,
aryl (C1_4)al kyl .ﬂaepéﬁ%ér(tgzsﬁmé&%mh E%ns sﬁhglofoqqeenﬁn ncire bd).

aryl substituent and t portions o substituent are

opti onabl y substalkuX;eaﬂl\ﬁﬂ,;rallqu)anmuotIuaiogalb,shyctrwe)naed (haldppt@dgalkyly sel ect ed
fromthe group consisting of Cl.4 alkyl, Cl-4 5 al koxy, di (Cl-4

al kyl') am no, hal ogen, hydroxy and (hal 0)1 3(Cl-4)al kyl. 14. The conpound

of claim7 pher erRe B8mpduRglof et 7 WABHHINRGS QéléctéEPﬁi‘éﬂnSthéfggolﬂi aa) .
adamant - 1-yl net hyl, ab). cyclopentyl, ab). cyclohexyl, ac). cyclohexenyl,

ad). pyrrolidinytonsistings)f aai mamamhwlmmak @b QMﬁ:B)quYitab)OCmbla@tY&chrrent

ab) . Lycl ohexy! 2oy SRRt A, st s 280 Paliing @iy th%’ﬂ%k} iy

are optfgonal |y sefasttacheietd fov Wrrcmamyl ana\wpaldnw Iat BN 3 carbsten %
selected fromthe group consisting nmet hy ba) t-buty

met hyl car bonyl , \Mﬁ?re'ﬁ aB} &M?'PB&?‘HO?\?) Cy@@wa%rﬂd)cayflﬁ@ yl angd 5!53)
ht hal I b d
a).  pheny! : - and Paringtdre (REBRGH KGSIARAYi BRI to sy B GRS T ol and
napht hal enyl ponhdepend:éntlykmléniéd frosutmigmuprdonarsengmf ibapahétnyk bladt i t ut ed
i th tot b t I | t f th
consi Sting of eyt OFLITERYICaBST A FREDRYEAIHATY. o) HETBON ne.

hydr oxygsand tri fl5é)0ﬁQﬁﬁth@nylca%nyT%)Cﬂ%ﬁﬁcé’rfbo?lklﬁ'b'&) 7 wherein the

conpound of Fornul’a (Ta) Is  selected fromthe group cohsisting of:

[2-[3-[[ Met hyl (pherteshgmyisarbongbanid) baii pberylr Bndywherzimthethdjapeenyl] - 1- ( 1-
napht hal enyl ) - 2- oxaet o LinB RS %ﬂgﬂ{llcan%cri\gﬁhthalenyl portions of the bc).
substituent are optionally substituted with one to two substituents
independently selected from the group consisting of methyl, methoxy,

20 N,N-dimethylamino, fluorine, bromine, hydroxy and trifluoromethyl.

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-piperidinyl}Jamino]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-
piperidinyllmethylamino]carbonyl]-2-naphthalenyl}-1-(1-naphthalenyl)-
2-oxoethyl]-phosphonic acid;
[2-[3-[[[1-[(2E)-3-(4-Fluorophenyl)-1-oxo-2-propenyl}-3-
pyrrolidinyllmethylamino]carbonyl}-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl]-phosphonic acid;

78



[2-[3-[[ Methyl [ 1-(2-napht hal enyl car bonyl ) - 4- pi peri di nyl ] am no] car bonyl ] -
2-naphthal enyl]-1 -(1 -napht hal enyl) - 2-oxoet hyl ] - phosphoni ¢ aci d;

[ 2-[3- [ [ [WO[a3B33ds4 hoxy- 2- napht hal enyl ) car bonyl | - 3- PCT/US02/33206
pyrrolidinyl]nmethyl am no] car bonyl ]-2- napht hal enyl ]-1-(1-

ht hal ) -2-
B T RS o <oy RS a5w12;pr@penyll-4-
pi peri di nyl ] met hvpﬁﬁﬂ'ﬁﬁﬂ%@iﬂﬁmpnﬁ Rapaphialenyll-1=(1-naphthaigpi-Ral enyl ) -
2- oxoet hyl ] - phosgxasihy]- abD@phonlc acid;

[2-[3-[[[1-[(2E) senyl}-4-
o T T e
[2-[3-[[ Met hyl [ 19% 6 AEy | - 2propeny|] 4
pi peridinyl]amn et ]I anbks3-anyriluckometh -
oxbet hyl 1 phosphamsna [nafgzﬂ rﬂddy]ezﬁﬁg&athﬁenw”"@ é Lenyl)-l
- OX0- 2- propenyl] tﬂ%ggﬁ{)%g I % o] carbonyl ] al eny
- (1- napht hal eny 2e osphoni c acid; [2- [3 [ Met hyI[
1-[ (2E) - 1- oxo- s n24[3<mﬂ +[t25)a3«b4ré&>imy¢thwamm>phenwmrmtwlzipmpenyl]-4-
4- pi peri di nyl ] anpipetidiayfmeiHylar@inodgarbomyle2ynaphihal¢ iyl 44§ hinzphévalén i 2-
E))éo[eghfll[][lpP(();E)h%b@eﬁ?/lkb#&sp;\ogl%amd e nyl]
pi peri di nyl ] met h[@r[é SR HS 'P‘W‘%QSH M"’é’ﬂ pi(caigo%))ﬂf ap ht haI enyI ) -
2- oxoet hyi | - phos geg&ﬁ]-d ~(1 naphthalenyl 2 oxoethyl]-phosphonic aCl

[2-[3-[[(1-Benz élSﬁ lmléh) aﬁ,h}zﬁfrmym&eayu mqwht hal enyl ] -1
i T

1 ht hal
[(2 [BH?E)Q/C?Oﬁg ﬁzt)n néc)) %égr napﬁt hal enyl ] -

napht hal enyl ) - 2- [@x[@e[{Mgtf']yl[ﬁ)ﬂm@pm&‘r[%(taﬂlu@on‘[ahyl)pt[e[ﬂyl]atdwl]H 1
- ox0- 3-[ 4- (trlfIplpeudlayna'rh)rrd}earbbhyi]-ﬁpwphtmalenyl]-1-(1-naphthalenyl)—2-
pi peri di nyl ] am nexasthyipphibsphibri@abidhal enyl ] -1 - (1- napht hal enyl) - 2-

{2t ol 1 g osple hyM%%EﬂM sobidovdr4-pinssisgnlaminolcarbonyll
2-naphthalenyl]-1-(1-naphthalényl)-2-oxoethyl]-phosphonic acid;

[2-[3-[(Cyclopentylmethylamino)carbonyl]-2-naphthalenyl]-1-(1-
naphthalenyl)-2-oxoethyl}-phosphonic acid;
[2-[3-[[[4-(1,1-Dimethylethyl)cyclohexyllmethylamino]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>"]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-
piperidinyllJamino]carbonyl}-2-naphthalenyl]-2-oxoethyl]-phosphonic
acid.
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2-napht hal enyl]-1 - (1 -napht hal enyl) - 2- oxoet hyl ] - phosphoni ¢ aci d;

[ 2-[3-[ (Cycl opent yl net hyl am no) car bonyl ] - 2- napht hal enyl ] - 1- (1-

napht hal ewgl (B#2sesx0et hyl ] - phosphoni ¢ aci d; PCT/US02/33206
[2-[3-[[]4- (1 1- D et hyl et hyl ) cycl ohexyl ] met hyl am no] car bonyl | - 2-

e L e (Dl eaBOLNE sh el QL Kie coEoae Bt Fofiflid 1 i
pi peridinyl] m%'t hadnaaitee Magy & pRstrhadeutieally hetepiible-catiohto famhalsalteny! ) -

2- oxoet hyl ] - phosphoni ¢ aci d;
[2-[3-[[(1-Acetyl -4- plperldlnyl)nethylanino]carbonyl] 2-napht hal enyl]- 1

1 - ht
13 T ety (e EafiPaGhe b el EREL e #E) Caton is seledted from theyarqu
(1- naphlshfmle)egyIl)elcﬂ]s?mgtdﬁdldr?mlu{nﬁmml o_maabedzathihe[ 1-b[;wmmind calcium,
tr 0 dec me nojl car - 2- , _
hapht hal enyi 1 1. GElcWERRI Ry F3IOHT RAPRYE CRRESHREATE: sholipe, choline
2-[3-[[ Met hyl
napht hal enyl ] - 1 Ui BoRate, ofdfie e e L%%Pf*'ﬁﬁéé" Reranne, 0. and, [1
- (1- Napht hal enylethgepadigpjine (Iﬂhluaprhﬂ@k{leehylysaebmghgesmm meglumlne NHs,

pi peridi nyl ] am - 2-napht hal en - 2-oxoeth phosphoni ¢ acid.
79 WD 03/ 035654%688‘2%@%?3’@ g@ganq:p,ee 'Eu%cP‘g?S%PQ\ m 15 wherein the
conpoung of For mgtasdilim-hitosidet petagsium hydr@xmléa(eaaia@@uﬂ prddaheiccept abl e
cation to forma salt. 17. The conpound of claim 16 wherein the cation is

sel ected from t HligipeuSEHs sediven, §Qdﬂ§n carbonate,adivrardretythexaeaate; hi ne,
t-butyl am ne, cg %ﬂqiﬂ‘rpé/d%{]&é ﬁ%&'aﬁB%%hghté{}@lemC#{% £Wd’£ﬂ§' de,

chl or opr ocai ne, rcar ne~chl ori de,
cycl ohexyl am ne, di et hanol ani ne, ethylenedianine l'ithium Li Ove, L-Iysine,

magnesi um negl um ne, NH3, HACH, _N- et hy] - | ucam pe i peri di ne,
pot assi um 1B po.[l%%g‘i"ﬁﬁwn%ef 6'>@irﬂé7"r6mr§§bm§’rﬁar%5¢6r'§§ﬂf§t?‘£ te®ous) ,

procai R, 4Ul niknzafiihk, G 4in KHAITFALESAE CoalERI HRBxReD KhaRAN 0t

sodi um hydr oxi de, m ne,” tronethane and
blcarbonate choline chloride, cyclohexylamine, diethanolamine,

ethylenediamine, LiOMe, L-lysine, NH3, NH;OH, N-methyl-D-glucamine,

piperidine, potassium-f-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-piperidinyllamino]carbonyl]-2-naphthalenyl]-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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18. The conmpound of claim 17 wherein the cation is selected from 15
benzat hi ne, t-butylam ne, cal cium gluconate, cal cium hydroxide, choline
bi car bonawe,030Bwb54 ne chl ori de, cycl ohexyl am ne, di et hanol &0TvEs02/33206

et hyl enedi am ne, LiOwe, L-I ysi ne, NH3, NH4OH, N-nethyl-D- gl ucam ne,

pi peridi ne,,pot aﬁﬁé - pr ocai ne,
qui ni ne, cipum car ng?@% | umz%o\kﬁ%rﬁllrﬁéng%%a%'g%%l i um §H1Shydrom de,
triet hanol am ne tandylbrrﬂm,thE@H air&itrffrlmetltawaoound of claim 18 wherein the

cation is selected from t-butylamne, NHAOH and tronet hane. 25 20. The
compound of claim 19 wherein the cation is tronethane. 21. The conpound of

claim 15 ei [

napht hal enyl car Bgﬁlé;ﬁ?ﬁgagﬁﬁgffﬁﬁﬂﬁ \gﬁr;?r[r?ﬁ) car on@%ﬁ"‘%'s corh?% é"’r%tJ'u 1-

(1- naph15hal enyl )trdmethaeehylfornphatipésiaisaltaci d. 30 22. The conpound of claim
21 wherein the conmpound is contacted with a pharnmaceutically acceptable
cation to forma salt. 80 WO 03/035654 PCT/ US02/ 33206 23. The conpound of
claim 22 whgyei .ed fromt-butylam ne, NH4CH and

tromet hane. 24. m“l’%@ g% ggﬁ(!ljog?‘%f% gﬁ 21 wherein the conpound is contacted
wth 5 tronethane to forma dibagc salt.
ORL O 0Oi\ OH OH Fornmula (Ib) whg eterocyclyl ring (wherein
the point of attachnent for the hetég g at RLis a nitrogen
ring atom; wherein the heterocygEyl\ring i onal ly substituted with
one to two substituents independg "om t he

25. A conpound of Formula (Ib):

Formula (Ib)

wherein
R4 is a heterocyclyl ring (wherein the point of attachment for the heterocyclyl
10 ring at R4 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). C1.s alkyl optionally substituted on a terminal carbon atom with a substituent
selected from the group consisting of aryl, heteroaryl, (halo)..3 and hydroxy;
15 b). Cq.5 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo):.; 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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group consisting of: a). C1_$ alkyl optionally substituted on a term nal
carbon atomwi th a substituent selected fromthe group consisting of aryl,
het er oar yWo (3lwases) 1_3 and hydroxy; 15 b). Cl1_8 al koxy optrcanaob/y3206
substituted on a term nal carbon atomw th a substituent selected fromthe
group consistg&ge f carboxyl (hal 0)1-3 and hydroxy; c). aryl; d).

het er oaryl ; e? cyano; ) hal ogen; g). hydroxy; h). nitro; and, i).
het er ocycl ydndo pthegsialthy asyltwmdmbfew\evd)t hn@i)esmbstttmts uhethietereaty$ 25

i ndependent |y sel ect ed fromthe rougttcony Sti oxo and

Yl d,

OptlonaI} f uBedioniaf ihe A LBsHmeNnbAnatheeh tartdog)f betargarghsy tﬁ‘é%fggocyd yl

81 WO 03/ 0356 : f
?‘b qﬁﬁ?uen?@l‘aﬁe%vrvrﬁh%hlé to 30h sUMABTRINTS Fr{)b%p?h)ejé%wrt ion o

the a). and i eteroaryl portion
substi t Gent aseletﬁeel foom tlaexgromdomblstlr‘rgamfeﬁpaalwl Q;gbsaik&n,yd:r(ﬁ& alkoxy,

optionally substit th sti t nde ndentl 5

sgl ect ed %lrorrf’?t’%‘léalg g Vgé%%?gt?rﬁ{g 3(533&(015@%5"' @It%qoﬁ Cl 4 al koxy,
cycl oal kyl I I |,

et er oar o1 { 1o AHARC e loalogi Hy o )nf"t‘“ﬁ‘l('“a'a’%k@ﬁ” E‘i‘ﬁ‘?if% and
(hal 0) 1_3( C1- ¢)addalOn;4)dlROXMd i soners, racemates, enanti orrers,

di astereoners and salts thereof. 26. The corrpound of claim25 wherein Rl is
a heterocyclyl ring (wherein the point of attachnment for the heterocyclyl

ring atoRL drii idofets, ¥8€8mhataty ePbATIMeRN diadidrebyneis bt saltseRerabf.h a
substituent selected fromthe group 15 consisting of a). aryl (Cl-4)alkyl,
c). aryl, d). heteroaryl and i). heterocyclyl (optionally substituted with

o ox o A0 B REPERT 25 heref] (T nLASHI cFUeiaing |
forma Spiro hetpmmthfdttyabhnﬁnefqr)the aetkrocyclyl ring at R, is a nitrogen ring atom)
optionally substituted with a substituent selected from the group
15 consisting of a). aryl(C4.4)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). aryl
20 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(C44)alkyl and
(halo)1.3(C14)alkoxy.

25 27. The compound of claim 25 wherein R4 is a heterocyclyl ring (wherein the
point of attachment for the heterocyclyl ring at R4 is a nitrogen ring atom)
optionally substituted with a substituent selected from the group
consisting of a). aryl(C4.4)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 c). aryl substituent
are optionally substituted with one to two substituents independently
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wherein the aryl portion of the a). and i). substituent and the c). aryl 20
substituent are optionally substituted wwth one to two substituents
i ndependewbl og/o3sbect ed fromthe group consisting of Cl-4 adouse2/ehoes
al koxy, aryl, heteroaryl, hal ogen, hydroxy, (halo)l_3(Cl-4)alkyl and

hal 0) 1_3(C1-4 . ' rein RLis a
geterécycl(yl rl);gge%%;rélﬁ‘nﬁﬁggnggﬁﬁgggyag){gdé%rlrigdﬁ{p%garg\ﬁ/ﬁe het er ocycl yl
ring at RL is a nitrogen ring aton) optionally substituted with a
substituent_selected fromth oup consjstin f a). aryl(CL 4)al kyl, c).
aryl, d). r?&-ergfcaheﬁofaﬁ‘aum Pgﬁgtr@?%éy@'ﬂ" q&?%%&%ﬁf&@fip@i%ésr od wi th %wo
substituents in ; OR}id; LSHud 0X0
and aryl; and, %ﬁ?%ﬁgg%byﬁggﬁﬁ&ﬁqﬁ {)@Eﬁ%@?l}%&g?fﬁﬁ?échnerm}‘tsattt][agﬁ?\%&% a
spi ro hbt er ocyclfgt pymoleling) andripenidipylas a nitrbgeraripg apam) optiondllyt he a). and
). substituent and.ihe c aryl substituen are optionally.subst|tuted
W ih one to o LoBELEL S o FuhatBiEorladet GofBeciblBsRnnuad Plaby) 55506
sel ected fromt f}ﬂ\éﬂ\é{%f&[‘%héhi/lf‘(gp%néﬂ%r_s‘hb%hmwvﬁtﬁ%éﬁ%&y), 4. The

conmpound of claim?2 ein RI"is seleCted fromthe group  consisting of

pyrrolidinyl andenzpthiazalyl\and ivevdazoliding aptienally salpstietedewith v f or

pyrrolidinyl an i peridinwl i L1 | t I
substituted w t%ug) Sgﬁ‘ﬁbfﬁ lﬂé&ﬂﬁ%@?@c‘{eﬁ&ga(g}r’%r{']%eeaé%%p&g"ghsg{ﬁgtélfry%oof a).
phenyl @phyl , c) .ariehstietyl; (e, ioptiehally fasbs Withuthectanbom ofraftachii@nt td)form
benzot hi azolyl and i). imdazolidinyl (optionally substituted with two
substituents i ndepRIFIEWIetY).sel ected fromthe group consisting of oxo 10 and
phenyl ; and, optionally fused with the carbon of attachment to form a
spiro nmoiety). 29. The conpound of claim25 wherein RL is selected fromthe
group conk%ti ncheofompourd bficiainh 28rnwherepeRi @ sslectedifeomitine grouppoi nt  of
attachnent 15 for rrolidinyl, and piperidinpyl is.a nitrogen,ri atomin
the one positi orﬁ°”§%¥'ﬂ8ﬁ’ébegfog‘uﬂBg‘tq’l‘ﬁ?'Eﬁr'%"ﬁ/ﬂ&ﬂ‘eéﬁ&%ﬁt&?é’}&g&ﬁﬁaégﬂ@& from
the gregp consiggi h¥golfinytandiiSardigyiny b. niftdge® ARG YtomAR theBAé bisition
substituted with %o;yﬁ, . dl)%.]ﬁ?)%ng%t hi azolgl ang 1). im dazolpi di ny?
(optional |y subsiptionalydsubstitutedwatisatsebstituent seleetedfeordne gyoupel ect ed from
the group consi Séo'n@%ting of a). phenylethyl, ¢). phenyl (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-oxo-2-[3-[(4-0x0-1-phenyl-1,3,8-
triazaspiro[4.5]dec-8-yl)carbonyl]-2-naphthalenyl]ethyl]-phosphonic
acid;
[2-[3-[[4-(4-Methoxyphenyl)-1-piperidinyllcarbonyl}-2-naphthalenyl]-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
[2-[3-[[4-(3-Methoxyphenyl)-1-piperidinyl]carbonyl}-2-naphthalenyl]-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;

[2-[3-[[4-(2-Benzothiazolyl)-1-piperidinylJcarbonyl}-2-naphthalenyl]-1-
(1-naphthalenyl)-2-oxoethyl]-phosphonic acid;
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20 of oxo and phenyl; and, optionally fused with the carbon of attachnent
to forma spiro noiety). 30. The conpound of claim25 wherein the conpound
of For nulwo(iBh}seses sel ected fromthe group consisting of PCTUS0$/33206

- Napht hal enyl ) - 2- oxo- 2-[ 3-[ (4- phenyl -1 - pi peridi nyl ) carbonyl ] - 2-

napht hal enyl ] et hyl ] - phosphoni ¢ aci d; -

[ 1- (1- Napht hal edér&:@awﬁga@wﬁr -p%0-dRI3-[{3-phenyir 1-pyrokdinyl)carbonyl}-2-

tri azaspi r o[ 4. 5] rrhthalenyllethyllppsphonieggidhal enyl | et hyl ] - phosphoni ¢ aci d;
[2-]3-[[4-(4- Met yphenyl ) - 1- pi peri di nyl ] car bonyl ] - 2- napht hal enyl ] - 1-
(1- napht hal enyl ) - 2-'oxoet hyl ] - phosphoni ¢ aci d;

[ 2-[ 3- [ [ 4- ( 3- Met HeldyNaphthbleny)R-0x0-24BH{3-[2-ahboylgthyl)2l-napht hal enyl ] - 1-
( 1- napht hal enyl ) pyralidost]ostiongtj<s papithaleagl]ethyl]-phosphonic acid.
[2-[3-[[4-(2-Benzot hi azol yl ) - 1- pi peri di nyl ] car bonyl ] - 2- napht hal enyl ] - 1-
(1- napht hal enyl ) - 2- oxoet hyl ] - phosphoni ¢ acid; 83 WO 03/ 035654

PCT/ US02/ 332106 A tompound of Formula (Ic):

- (1- Napht hal enyl ) - 2- oxo- 2-[ 3-[ ( 3- phenyl - 1- pyrrol i di nyl ) carbonyl ] - 2-
napht hal enyl ] et hyl ] - phosphoni ¢ acC#ls and, [1 g

- (1- Napht hal enyl ) - 2- oxo- 2- [ 3- [ [ 3- (2- phgnyTet hy}j) - 1-
pyrrolidinyl]carbonyl]-2-napft hal et hyIN=phQsphonic acid. 31. A
conmpound of Forrmula (lc): H3 O CN R2 L, /R =~ 0--=P RO I R6

Formula (Ic) @Q

\ Ry =P\O _Rs
Re
Formula (Ic)
wherein
Rz and Rj; are attached to a benzene ring and independently selected from the
5 group consisting of
ca). hydrogen;
cb). Ci.4 alkyl optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of amino (substituted with
two substituents independently selected from the group consisting of
10 hydrogen and C4.4 alkyl), (halo),.3 and hydroxy;
cc). Cq4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo),.3 and hydroxy;
cd). Ca4 alkenyl;
ce). amino substituted with two substituents independently selected from the
15 group consisting of hydrogen and C.4 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, R, 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-C44 benzo fused cycloalkyl, Co-C14
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wherein R2 and R3 are attached to a benzene ring and i ndependently sel ected
fromthe 5 group consisting of ca). hydrogen; cb). Cl-4 alkyl optionally

substi t utwd R3mwss erm nal carbon atomwith a substituent pealEsor/esoér om t he
group consisting of amno (substituted with two substituents independently

(hal o) 1.3 andPRym P EREMSY, G fs St FsRE Ay Bt 1iBefed” on o
terminal car bhsterbeyolyMand tﬁanz@lfbséd ham©a@elae1d, WIhefrémrthé nsultiplowimgconsi st i ng

of (halo)1.3 and hydroxy cd C2-4 al ken%hé am no substituted with
two subst i tueﬁY@eﬂh‘é@b@%@?ﬁ"V)bes%ﬂésé'flgﬁdW 'Wﬂé) fous sybsfiigeRisnsi st i ng of

hydr ogen and ﬁ:ljde eﬂh@f &&t[edt}pd,ﬂqﬁga ‘?{}g‘é‘?ﬁ%r{%e twdroxy; optionally, R2

and R3 toget her ﬁorm aﬂ[y?eas one ri benzene ring; thereby
provi di 89 adajulGsislieyloptionalyssvstitutedron a térhenahdarbh atom mgthsystem is 20

selected fromth roup consisting of C9-Cl4 benzo fused cycl oal k C9- C14
84 WO 03/ 035658UpeituEEhasIsaisgdrom msrqqk%%%?m%%ﬁ%w% %ﬁ't@fﬂ ‘%bh

fused aryl, bepgg shséﬁfaentﬁheégémém saer@cte&%%tn@&%ug%%%h lof and,

wherein the multiple rin emca optionally be su stltute with one to
f our substltuemlydrogen‘dwprb@d&alkw) leehisalhdfhymowie group consisting of 5

da). Cl.4 alkyl ona bst |t ter carbon gmwith a
substi tuentdéelc‘@ %O’f r%?ﬁ/qq?gyéf"bﬁgt Eeéjn%n? FHB'"%) o Oﬂdat?@u\%gq Ptuted with
two suhgtit uents@bbﬂd@ﬁ@é@leafebmcﬁﬁltﬁ@gﬁsbd EQNBistiRy @T(?HI@)&PQQM ﬁZdﬂwyOf
hydrogen and Cl-4 al kyl (hal 0) 1. 3 and hydr.oxy; 1-4 al

opti onal | y da)bsminaseBstitted with fwve substiusbls lati@newemlyesei@t@@fr@m theent

selected fromt | o 3 and hydroxy; dc). am no
substituted wi ﬂ&f%é}su stq]?ﬁ@ﬂ@g?ﬁ Qgﬁd‘e%g‘ﬂy sel ected fromthe group
consi sti ng dd). halogggn and Cl-4 al kyl; dd). hal ogen;

de). hydroxy; and,

15 df). 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
of aryl and heteroaryl), aryl and heteroaryl; 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.g)alkyl;

25
Rs is selected from the group consisting of hydrogen and C1.g alky! (optionally
substituted on a terminal carbon atom with a substituent selected from the
group consisting of amino (substituted with two substituents independently
selected from the grouplconsisting of hydrogen and C1.4 alkyl), (halo)y3 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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de). hydroxy; and, 15 df). nitro; R4 is selected fromthe group consisting
of Cl-4 alkyl (optionally substituted on a termnal carbon atomwth a
substituewD s@®B®st ed fromthe group consisting of aryl amrdThevesasyl),
aryl and heteroaryl; wherein aryl and heteroaryl and 20 the aryl and

A L T A T b v
consi sting of aA(Ch. sdalkaky, Gy dikertyt UDs] blkehpidxi aryl(Cyg)atemyt,i t uent s

i ndependent|ly sel ected fromthe group consisting of hydrogen and Cl-4

al kyl), cyano@niétadlkenigwy. @y QB@W%N r@(bl 8)alkyl; 25 R5 is sel ected
fromthe group consisting of hydrogen and Cl_8 al kyl (opt lonally
substituted on a term nal carbon atomw th a substituent selected fromthe
group cénsiartd BgMmers,asicemates) emtntiomeds, Widdteteomers lzsikdi saltsithereéohdependent | y
selected fromthe group consisting of hydrogen and Cl1.4 alkyl), (halo)1_3
and 30 hydroxy) and aryl (optionally substituted with one to four

substituent$ i ndﬂy f C1_8 al kyl
and hal ogen%2 %B%M%B g%gr%?j \&'é:%alﬁso /33%3'%%28??1@3& ed fromthe

group consi sti ngedécted fl@nathqgrouarqdr@(sllng)cﬁlcaylhydmg® &blk.d%yy alkyl, cc).

aryl (C1_8)al koxy,. C2,8 al k n | kenyl ,

aryl (C2_8) al kenyq;b‘xﬁrk X¥nHC)- §%@?%§78‘aﬁ8¥ %P8X§Ub%n%ﬁé W'ﬁb&@r racemat es,
enanti qgers, di agibRbRRINE ﬁwd%ﬂdné@hﬂyisélé@t@@(ﬁom tt@groﬂpecmmgruf of claim 31
wherein R2 and R3 are independent|ly selected fromthe group consisting of

ca). hydrggen dnydrogan andﬂqwalksdb)cf) hatpgenandssg), hydrpxy.ceptiongllydry |, ce).
h
e o U031 o5 o, 0 AL, | SBTEEEJE d

hydr oxy; opti anirbynd:r@Za naultiplB3ingogystdrar wherein #ie hnedtigle ang systegn fsused to
t he benzene ring;  ther wherei n t he

mul tiple ring sysalesied grong G‘;g'i\gé'gl qoﬁl@fﬁt%gfb‘rglaﬁﬁ‘%%?é‘f ARIraeent @bnal ene
and anyracene: gfgheinhe\AGIifple'ring 8ystel aH Bpfioislly DEdRiBtdtd Wi gl | v be
to four substituents 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.
20
33. The compound of claim 31 wherein R; and Rj3 are independently
selected from the group consisting of ca). hydrogen, cb). C14 alkyl, cd).
C,.4 alkenyl, cf). halogen and cg). hydroxy; optionally, R> 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 optionally be
substituted with one to four substituents independently selected from the
group consisting of da). C14 alkyl, db). C4.4 alkoxy, dc). amino
(substituted with two substituents independently selected from the group
30 consisting of hydrogen and C4 alkyl), dd). halogen and de). hydroxy.

34. The compound of claim 31 wherein the multiple ring system is

naphthalene.
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to four substituents independently selected fromthe group consisting of
da). Cl1-4 alkyl, db). Cl-4 al koxy, dc). amno (substituted with two
subst i t uewnsisiossispendent |y sel ected from the group consi stiaTgused/33deydr ogen
and Cl-4 al kyl), dd). halogen and de). hydroxy. 20 33. The conpound of
claim 31 wherein R2 and R3 are independently selected fromthe group
consisting of ca). hydrogen, cb). Cl-4 alkyl, cd). C2-4 alkenyl, cf).
hal ogfen achE::g) hTHQ/bdmmpyun@pfblanalﬁhwhéi%lraRd ls@elgttweftdmrt?é groupmt | east one
ring fused to the enzene rin there 4 a multi rlng

e ntoRalysubay

system wher ei n QRSS¥ROQfad d,{betg tedavith Aoe Q\H’é(?el n the
multiple ring sy m&ﬁﬁ gﬂrsegﬁﬁééﬂtgl %@ectéHtfﬁﬁhttﬁ’é gf%u? é&hs‘iﬁiﬁ tcﬁr d.qur

substituents i ndepen ecte omthe grolp consi stl of “da a). ClL 4
al kyl, &b). Cl1_4lkylkamno (upstitatechwith ¢wolsslbstlhueets w\depemdmtb/tﬂmmedlent S

i ndependently sel ected fromthe consi sting,of, hydrogen and Cl-4
Al ky Dy ad) . nalBYBAhe aEb b gorRechyeraden $nd B 8RS AP i 1
wherein the nul tj r@xl)yé,ﬁ@(wéhg(c“?am?ppht hal ene. 86 WO 03/ 035654

PCT/ US02/ 33206 5. The compound o aim 31l wherein R4 is selected from

t he group consisting of aryl and heteroaryl optionally substituted with one

cr.a"%s 2l o aoBHEAE B BB UPRSEIER It SObbtoE R e iRRL S )

sel ect d@ from t hngistin df igHid Weea }(Wh@ﬂ@ﬁ hesterogiyl 45 aﬂ)ﬂmﬂa)l%/ cyano,
hal ogen, hydroxy and alo)1l 3(C1_ 8) 36. The conpound of claim 31
wherein R4 is sé"é’@iﬁﬂe‘# M(btﬁlqr}?etog}WQlﬁS’bsi %5’!@9%69’&"{)’ splostedfeomiher oar yl

Concponaent! " S SbpAnBBIAGBR. L aighShioLass ch it id phsuads: vent
(substituted w tihdependaritlytselected from théegrenp eonkigtisg loé bydrbgen@ndt@es gr oup
(hai ) 1. 301, &) AT yra8, hFoaamdiebtplanilIokt e ner ef n R4 1s
sel ectgd fromthe group
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 R4 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)s.3 and hydroxy).

30

40. The compound of claim 31 wherein Rs is selected from the group
consisting of hydrogen and C14 alkyl.
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consi sting of phenyl, naphthal enyl and benzot hi enyl (wherein benzot hienyl
Is optionally substituted wwth one to two hal ogen substituents). 20 38.
The conpowod3mBseskai m 31 wherein R4 is selected fromthe guaumso2ssei sting
of phenyl, naphthal enyl and benzot hi enyl (wherein benzothienyl is

opt 1 onal 1Y £ubstiditiollihd of delth 1AM Ry eBbibotelicif nd BrogoPound of

claim 31 wherein Is selecte consi s drogen and
Cl-4 al kyl (opticomsidtingflhytirdgeneahcdmethyler mi nal carbon atomwith a
substituent selected fromthe group consisting of amno (substituted with
two substituents independently selected fromthe group consisting of

nydr ogen angh CL-theabitbbund B bRl 31 @hétellY 4 &hjaroddnd0. The compound of

claim 31 wherein R5 Is select fromt group “consisting of hydrogen and
Cl-4 al byl . 87 WD 03/035654 PCT/ US02/ 33206 41. The conpound of claim 31

wherein R5 j ted f he. LSt f hyd d methyl .
15 The corbund 5t camaphfd ot dhif o PesRiit ket fdlgRled Hah J4E B componnd of
| ai m 31 wher ei id lcect ARvif i i -a.al kyl ,
1 (Clra) alkyl TP ol Ay SO RGO aORy a0 ko Sl kv
al kenyl oxy, ar yldlceaylaCrealkenylaxy, qrmcg)alheéwtjl|aé>d§@24éavenyloay,yawky and

hydr oxy. 10 44. claim31l wherein R6 is selected fromthe
J':p@’?&?@tahlwajoﬁét

group consisting hoxy, phenyl oxy and hydroxy. 45. The
compourtd of claim 31 wherein R6 is selected fromthe group 15 consisting
of methyl and hydroxy. 46. The conpound of claim 31 erein the conpound of
Formul a° (1 &4.i s" Thereppednd p&ﬁ%aern%m@rswbsm selprigddromthe pEyYR Met hyl [ 1

- (2-napht hal eny| gy df flethyl, methoxy, phenyloxy and hydroxy.

45. The compound of claim 31 wherein Rg is selected from the group
15 consisting of methyl 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-naphthalenylcarbonyl)-4-
piperidinylJamino]carbonyl]-2-naphthalenyl}-2-oxo-1-phenylethyl]-
phosphonic acid;

[2-[3-[[Methyl[1-(2-naphthalenylcarbonyl)-4-
piperidinylJamino]carbonyl]-2-naphthalenyl]-1-(1-naphthalenyl)-2-
oxoethyl]-phosphonic acid methyl ester;
[2-[2-[[Methy][1-(2-naphthalenylcarbonyl)-4-
piperidinylJaminojcarbonyl]phenyl]-1-(1-naphthalenyl)-2-oxoethyl]-
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-piperidinyllamino]carbonyl]-2-
88



pi peri di nyl ] am no] car bonyl ] - 2- napht hal enyl ] - 2- oxo-1 - phenyl et hyl ] -
phosphonic acid; [2-[3-[[Methyl[ 1-(2-naphthal enyl carbonyl)-4-

pi peri di nwioj@mBses} car bonyl ] - 2- napht hal enyl ]-1 - (1 - napht hacamydo}/3206
oxoet hyl ] - phosphoni ¢ acid nethyl ester; ‘

[2-[2-T[Methyl [1; | g ddoethyll- inic aci

pi peri di nyl ] am #ﬁpﬁgﬁgﬁw? ﬁewn%ﬂ?‘?ﬁéf&%lé-°§‘é’8ﬁr{yr'1]a‘?'?a°nsﬁh$"-'§-38'>90et hyl ] -
phosphonic acid; Methyl [2-[3-[[methyl [1 -(2-naphthal enyl carbonyl) - 4-
2;33[ IhS: ]n ylﬁlﬁ?? p[hoquq?cregg? #é@%@nﬁg %tlgoanlwgglmd of'L For%ulg?ﬂrgo?r%r%?r% 2:ou2pling

- (5- Cnl or obenzo[ MddhisERaBieYdohdRions o fi .

napht hal enyl car bonyl )S-Gﬁgglfpdeo}qi(jﬁllour?gl%gﬁ%ﬁ%ké&’t}%ggr?@wﬁa@t hal enyl ] -

2- oxoet hyl ] - phosphoni c acid. 20 47. The @ympound of claim46 wherein the
conpound is Methyl[2-]3- 7

[ [ met hyl [ 1- (2- napht hal enyl car bonyl ) - étugl\pﬁéi di nyl ] am no] car bonyl ]-2- 88 WD
03/ 035654 PCT/ US02/ 33206

napht hal enyl ] - 1- (1- napht hal enyl ) - 2- &8t/ (A) phosphi ni ¢ acid. 48. A process
for pregaring a conpound of Forrmula (I) conprising coupling under suitable

conditions a first conmpound of Formula (A): R7 HN~R8 Formula (A) 5 with
a second compWith@ segasskcampewid selecieddiam dow srain eepsistingoeffiprenul®(B) and

Formila (O: Rariatidfe 0 R R3 0 ~Z O

-

RZ\ CO,H
“r— 1 x
3 P
4
N
A R
RsO Re
Formula (B) Formula (C)

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

Formula (D) Formula (E)
wherein

Ry is selected from the group consisting of hydrogen, Ci.g alkyl and Czg
alkenyl;

15 Rgis selected from the group consisting of:
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/IP\ RA /P R4 R50 R6 RO R6 Formula (B) Fornmula (C) to produce a third

conpound sel ected fromthe group consisting of Fornmula 10 (D) and Formul a
(BE): R2 1WOR3/0B854R3 14 *-~ RB RT R7 O0 O0 X X R50~ 2CRAaQ0R632p8 R6 R4
Formula (D) Formula (E) wherein R7 is selected fromthe group consisting

consi st | ng %0: Bl epyPRALESAHERY) terbinTedSor BT T Ot Tond Ty
substituted on sabstituenhsélectedfeom dhe group torsistingsef dyckoaikyd chetetozyclyt,om t he

group consisting of cycloal kyl, heterocyclyl, aryl, heteroaryl, am no
(substituted waH: FW’%%E@’%’U@N?@%“HH@%&H&WQ %g%@i‘eéttﬁ efHeGﬁimef‘ﬁ)é gr oup

i sti f 1o G’r)o§e )Y, ab) .
232%; Ik;lg Oac%%%@%ﬁ)}gﬁﬂ@r?ﬁ?ggﬁgbgggyg (DEg%er c@cﬁ@l @Fgﬁg(&g’lrﬁ?é{%égpz)i nt of
attachmént at RBadilydnoxygrbon ring aton); wherein the ab). cycloal kyl, ac).

cycl oal kenyl, .and ad). heterocyclyl (wherein the 10 ad). heterocyclyl
cont ai ns ataq)eé‘sytcwl’ni trogen ring atom) substituents and the cycl oal kyl,

het erocycl yio) adyloamehytredpy,oaryl portions of the aa). substituent are
optionally substituted ™with one to four substituents independently

sel ect ed fragh thetetpayalyl pherest thegaint of ipitachment ah Rk ys a sgrivameng atom);
substi tut edwt%‘re‘?n %réﬂ)f‘%bcléiﬁ'k?l? chtc%l]o\ﬁlikrenyﬁand ad). heterocyclyl (wherein the
10 ad). heterocyclyl contains at least one nitrogen ring atom) substituents and
the cycloalkyl, heterocyclyl, aryl and heteroaryl portions of the aa).
substituent are optionally substituted with one to four substituents
independently selected from the group consisting of:
ba). C4.g alkyl optionally substituted on a terminal carbon atom with a
15 substituent selected from the group consisting of amino (with two
substituents independently selected from the group consisting of hydrogen
and C..g alkyl), (halo)s.3 and hydroxy;
bb). C4.s alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of carboxyl, (halo)s.3 and
20 hydroxy;
bc). carbonyl substituted with a substituent selected from the group consisting
of C,_g alkyl, aryl, aryl(C1.g)alkyl, aryl(C..s)alkenyl, heteroaryl,
heteroaryl(C,.g)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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15 substituent selected fromthe group consisting of amno (wWwth two
substituents independently selected fromthe group consisting of hydrogen
and C1_8 wiokplopses4¢ hal o) 1_3 and hydroxy; bb). Cl_8 al koxy eotvusoaBizge
substituted on a term nal carbon atomwith a substituent selected fromthe

i St f b, I I d : ) b I

Suberi tured v O ol ait anit e ahy AR e ke halYoamE) < T no 0t c1 s
al kyl, aryl, amhgtdroanGalsialkyl amdyhdteraylCkgakenyhet eroaryl ,
het eroaryl (Cl1_8)al kyl and het eroaryl (02_8%qu kenyl; bd). aryl; 25 be).
het o oar y| : WIKFTEIN te b GDbeka)t De@AOaME ATY K- SetRroFyedaubsifusaleAva the y

| ect ed f St - :
oh) - hal ogen EPEEng AR R AR SrE bpflofikieubsidled Y An°
substit§t ed wwith ameetotfout subsiitwersts isdepgemeiently saledted fobin. thegroumy |
S bt TR OLTORR, RS 5 3 Sindsgh ol T

| (2 8)al k . , . . A . .
ﬁ;%’eg oar_yl) ?Q%g%dglswfe&%hﬁé@@&wd frori&hé& gy bgﬁtls@gg%@hrﬁﬁ&ubstltuted with

]
nyl; wherein the~bd). heteroaryl and bk).
het erocycl yl tubsubstiteents independentlysglectedifroat dvegroup coosistiogsf of the bce).

substituent are.,optional Ly substj.tut.ed wiith Qne to, four substituents

i ndependent | yh¥gﬁoﬁgpea_d'df¢bﬁ?tf(¥§' M‘UW é‘_BaJIYQI‘?’W el @fpﬁyéﬁ’@iﬂnai%pt i onal |y
subst i tygt ed oBuBstitted dih temtiRaNcatbematbrhlwittha subsfitubHESdlesteigfirRthd r om t he
group consisting of amno (substituted with two substituents independently

sel ect ed fronBfaup epnsigings?f{halo)ny, amina(sybstietedwith twosulistityents (hal o) 1_3
d hyd Gl ional ] inal b
S om it siERepBef SolpBRHL A hY ofeis b Sfhiiloden SRR, 81 P00

am no (substi alkyhdhalogent yarexpahdiitesit s i ndependently sel ected fromthe

grotp consiasnt .,?)goﬁéec? ¥hdart? g gpﬁgr?alg{lbétituent 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 C4.s alkyl), bh). halogen, bi). hydroxy and bj).

nitro;

20 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
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 C4.4 alkyl, amino (substituted with two substituents
independently selected from the group consisting of hydrogen and C4.4
alkyl), cyano, halogen, hydroxy and (halo)1.3(C1.g)alkyl;

R2 and Rj3 are attached to a benzene ring and independently selected from the
30 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
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al kyl'), hal ogen, hydroxy and nitro; and, provided that the optional
substituent attached to the ad). heterocyclyl 15 nitrogen ring atomis not
sel ect ed wWoaos$w4 gr oup consi sting of bf). am no (substi traradsonsizos t wo
substituents independently selected fromthe group consisting of hydrogen

and C1.8 al kyl bh) ....hal oge bi). hydro n ' itra; .. 4 s

sel ected from %‘ﬁ%saﬁ%‘ﬂ}ﬂe%ﬁe{’%ﬁ?'}%ﬁ"&w s&ie_cig%ﬁga] mﬁ)o%PPgﬁgP%t'ﬁgﬁ tituted on
a termnal caph@ogeh®AI\CE R akyBupelio), Yent ereated from the group
consisting of aryl and het eroaré ), aryl and heteroaryl; wherein aryl and
het er oar yl c&hd Craiékaxnyartionaliy substirted opaternynal ¢arbeRatemyeth @ut ed al ky!
are optionally | | 0, hst | S | ntly
selected fromt ﬁg&ﬁg%ﬁ%%egg%%g%ﬁ @%T Q%Jgfwaf%imglqiwgl%rﬁ %ﬁ(}gﬁgﬁégﬁ tuted
wth twe syt Couelikenyl;i ndependent |y sel ected fromthe group consisting of
hydrogen and Cl1 4 al kyl cyano, hal ogen, hydroxy, an

(hal 0) 1_3( Gf}sﬁé‘l“l@g)ﬁubﬁw)um%ﬁb Mpéuéﬁgt&SHtﬁf%aspﬁx%ﬂge??éthﬁﬂé’ og the

i ndependent |y ; isting of ca). hydrogen; cb).
Cl-4 al kyl opt ?gdn {:@'%s%t[)@ﬁ}?jer% %‘ngga?éf(rﬁrﬁ% carbon atomwith a

subst i t uentcfls elhabagah; fandm t he group consisting of am no (substituted with
91 WD 03/035 S%PCT/ US02/ 33206 two substituents independently sel ected
fromthe gllp WIRXYsting of “hydrogen and C1_4 alkyl), (halo)1_3 and
hydroxyp ceptiokaihf R KR, tatidtRERIomn RUESsticnet iy RiRed th WMebBAreafihgn at om
with a substituent selected fromthe group consisting of (halo)l. 3 and
hydroxy; 5 ctiereliyproyidieg al multiple ringrsysiesywhereinitbe multipleting systemiis uent s

alky - ey NanBoeR Tamne Shacafinih SMERCE kel HEREIT B Cis ot e

form at | east bemeo fused dydretkenyl, tCweCheverodused aryl, bérexcefugedr ovi di ng a

multiple ring syste wherein the nultiple ring systemis selected from
t he group congﬁéﬂi’?}g’hﬁﬁn@@e@?@ fuged betereanyl; @ney waekgn ,thw%iﬁe rng
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 C4.4 alkyl), (halo)+.3 and hydroxy;
db). C4.4 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 Ci4 alkyl;
25 dd). halogen;
de). hydroxy; and,
df). nitro;

Rs is selected from the group consisting of hydrogen and Ci.s 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 C1.4 alkyl), (halo),.3 and
hydroxy) and aryl (optionally substituted with one to four substituents
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benzo fused cycl oal kenyl, C9-Cl4 benzo fused aryl, benzo fused heterocyclyl
and benzo fused heteroaryl; and, wherein the multiple ring 15 system can
opti onal | wols/sisbst i tuted with one to four substituents ipodamsendEas|y
selected fromthe group consisting of: da). Cl-4 alkyl optionally

aroup consi st MAEPET e oe EGRATR R BT abns SRR &1 TPy AP FaBleh a1y

sel ected fromthe group consisting of 20 hydrogen and Cl-4 al kyl),
(hal 0)1_3 and, hydroxy; db). Cl-4 al koxy optionally substituted on a
term nal cadfols eé@‘aﬁf)j\ﬂﬁof‘hghf groypgansisting of &ed @Wﬁ%m)?&)@r upalKBXYi st i ng

of (halo)1.3 - ~d 1 A0 i~Lyt i substituents
i nd(epend)ent I yggquégﬁﬁéelgé)}lyr’grﬁat "éeﬁ%nr %‘Ei%%&%ﬁg!log% ﬁgl(g%‘gﬁglngen and Cl-4
al kyl; 25 dd) ar@odakenyloey, arily drydoogy, arahdydroady) . nitro; R5 is sel ected

fromthe group consisting of hydrogen and Cl1_8 al kyl (optionally 30
substituted on a term nal carbon atomwi th a substituent selected fromthe

group consigid &4 P8 hé Eonistthg'bitd, §Weise D@ LidIRNIntinbRPendent | y
sel ected fromthg&fgrdo?p congr{gﬁ%% (;f t%r ogen a{ndb(gf.“‘z g?kylln), (halo)1.3

and hydr oxy) hydexyingino{ apd,i onal |y substituted with one to four
substituents 92 WO 03/ 035654 PCT/ US02/ 33206 i ndependently selected from
the group consisting of Cl-8 al kyl and halogen); R6 is selected fromthe

group qonsizid seleéted Fond tige §up @dnéiétﬁi@c&)aabdmd,,hyﬁio%rabrk@ma alkyl; if Z
aryl (C1-8) al koxy, C2-8 al kenyl, C2-8 al kenyl oxy, aryl (C2-8)al kenyl, 5
aryl ( C2- 8) al k&g berg (Whetgin Z\étpyn%,dwme kohd w@& thg Gasben ptattaghmerfor he

ot _ r ety i no: d. 10
7 s ser ot oa ribEn s salectdl Hm e oklouorsRg Aar st O R o2y
if Z is a body.s(@ieryoxy, anfloxyyarg(Co)dlkexyand hydtdxyt he car bon of

attachnent for X), then X is selected fromthe group consisting of
hydr ogen, Cl1-8 al koxy, C2-8 al kenyl oxy, aryl oxy, aryl (Cl-4)al koxy and

[‘Kg; 22%45 15 EohRh§Bratenates BhbRtionerd HiastERioterd 4t SIRAABFedfand salts
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 C1.s alkyl, aryl,

20 aryl(C.s)alkyl, aryl(C,.g)alkenyl, heteroaryl, heteroaryl(C+.g)alkyl and
heteroaryl(Cz-g)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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49. The process of claim48 wherein the first conmpound of Fornmula (A) is
sel ected froma conpound of Formula (A'): R7 HNC (CH2)1-3 N >/- RBb O
Formul a (Wo)oswbsssei n R8b is selected fromthe group consi #OMgoeB3204- 8

al kyl, aryl, 20 aryl (Cl1-8)al kyl, aryl (C2-8)al kenyl, heteroaryl,

het er oaryl (C1-8) al kyl and heteroaryl (C2-8)al kenyl. 50. The process of

clai m 48 wherein the second conpound?f Foo@H (B) is selected froma
conmpound of Forrmula (B'): 93 WD 03/0 PCT/ US02/ 33206 R2 CO2ZH R3 r\ \ O
O R4 R50" \R6 Formula (B). 51.R] ' rgcesspof claim48 wherein the
coupling is conducted in the presenc Sol vent selected fromthe group
consi sting of acetone and nethyl et hyd) ketone. 5 52. The process of claim
48 wherein the coupling is performed a\ erature of about 65 C. 53.
The process of claim52 wherein the co |51\ing i st perforned at a 10
tenperature of about 65 C for a perR of Rgom about 6 to about 7 hours.
54. The process of claim48 wherein_the third conpound is purified. 55. The
process of claim54 wherein the pur FRMREEEY-is by crystallization. 15 56.
The process of claim48 wherein the third conpound selected fromthe

51.  The process of claim 48 wherein the coupling is conducted in the
presence of a solvent selected from the group consisting of acetone and

methylethyl ketone.

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

25 Regis selected from the group consisting of C1.g alkyl, aryl(C1.g)alkyl, C,_g alkoxy,
aryl(Cy.g)alkoxy, C,.g alkenyl, C,.g alkenyloxy, aryl(C2.g)alkenyl,
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group consisting of Fornula (D) and Fornmula (E); wherein, R5 is selected
fromthe group consisting of C1 8 al kyl (optionally substituted on a

term nal wardsmsseatom with a substituent sel ected from the pgmagp2/656i sti ng
20 of amino (substituted with two substituents independently selected from

t he group con n 4 al kyl), (halo)1_3 and hydroxy)
and aryl (op?m@aﬁs%l% Jgg&%&? %&&ghe to four substituents

i ndependently selected fromthe group consisting of C1_8 al kyI and

hal ogen); and, 25 R6 is, sel ect ed fromthe consi sti,ng of Cl.8 alkyl,
aryl (CL ) ab kyrohzEchu e Skablegarainsp ARus Focd T Baitee i OC: s

al kenyl oxy, aryl (C2_8)al kenyl, 94 WD 03/ 035654 PCT/ US02/ 33206

aryl (C2_8) al kenyl oxy, aryl and aryl oxy; is hydrolyzed under suitable
condi ti 6&ns 5% corhesptocBSs bbcldimd@ WBerein thie. corbpaimd dheommuladbs3 oof cl ai m 48

wherein the co und of _For nu .or_ _For mul E) i,s contacted with a
cation to formngp%rﬁwcla (Bhis C?Hiacﬁé‘g&’é@sa B?t'(?ﬂn{éfﬁ{réﬁwgrei n the cation is
selected fromthe group consisting of cation is selected from benzat hi ne,

t-butylam ne, cal cium 10 ?I uconate, cal ci um hydroxide, choline
bi car bonat €§8.choTheprocass of diaim &7cwbereiry thensation igiselastediram the, group

et hyl enedi am ne,

pi per| di ne, pot a%oﬁsgﬁﬁg ok&gﬁéﬁi} selew r%%ﬁ?@@?%’(@ﬂﬁ#e%&g pr ocai ne,
qui ni ngg sodi umdlacdiené! calciufrtlydroRide; ehdlietsizamontte, momnemhhyideom de,

tri et hanol am ne and 15 traonethane. 59. The process of claim57 wherein the

cation is provi dé’&'qhﬁxﬁlﬁ”Hﬂ%iﬁi?thaé‘efm'ﬂﬁeﬂtthyl%eﬁf%ﬂ@@eL@'\Qﬁolm Yol y a
di basi c salt. Zq?llg) NIA,GARIMBHyED-§rRETHIfe, fideridingpdtaésiiin-Hutoxide, | K R4

R50 R6 Formul a
potassium hydroxide (aqueous), procaine, quinine, sodium carbonate,

sodium-2-ethylhexanoate, sodium hydroxide, triethanolamine and

15 tromethane.

59. 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):

/"—-‘Rz 0

\

P
N

RO” “Re

Formula (C)
wherein
R, and Rz are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
25 c¢b). 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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wherein R2 and R3 are attached to a benzene ring and i ndependently sel ected
fromthe group consisting of ca). hydrogen; 25 cb). Cl1 alkyl optionally

substi t utwd R3mwss erm nal carbon atomwith a substituent pealEsor/esoér om t he
group consisting of am no (substituted with 95 WO 03/035654 PCT/ US02/ 33206

hydr ogon and Civg IPERERAE hupes G Tpeg AT RIP G Ra BTN ©
optionally SUbf’rinTcdﬁe@darWC%ﬁaﬁ(y_ﬂ}i, (Hdlo)sarEpdmyalroxp; Wi th a  substituent

sel ected fromthenﬁroup consi sting_of (halo)l1l-3 and hydroxy; 5 cd). C2-4
al kenyl ; cedC). Smakeppaptionallysubstititaden adedvingliearbenatermpuitfiant | v

sel ected from . 154 4 ; ).
hal ogen; and, tsggf“tgﬁ%g%g‘?@af@’%g'?‘? 9ﬁ°a‘{br§‘,;’%%m§ﬁﬁqﬂa°91§g§ﬁ§&d'%og?'m at
| east oBe rdd)g Gusskerdyd, t he benzene ring; thereby providing a multiple

[ t wh in th | ti pl ' m i | ected f
Conai ot ng )" omeesuERuEd wiBdve,baLiegls mesbendenbiaected e the O
cycl oal kenyl , = nzakfused heterocyclyl and benzo
fused heteroar ﬁ°%§%%méfﬁ@ﬂ§é%w?%ﬁ?r$ ng 15 system can optionally
be substit utfpd halogergrandt o f our substituents independently selected from

t he group g}oggsisti ng of da). Cl-4 alkyl optionally substituted on a
termnal c ofV&rewith a substituent selected from the group consi sting

of ami no (w%bny{t@amRgtogétﬁeﬁfwﬁatéttle@at&ué stpRRRAabthy beRk&sd RAgf r om
the group consisting of 20 hydrogen and Cl1-4 al kyl), (halo)1-3 and hydroxy;
db). Cl1_4 al ktherebypropmiding @ multiple ting system; avheseini thaimultipleoingsystemiis h a

o o' <SRBI BB Rh C Pl ARk Sl e,
the group cobehsd fusgdddycloatkergdICR0, $enzb fak&y laryl 2benieh fused! ogen;
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 C1.4 alkyl), (halo)+.3 and hydroxy;
db). C4.4 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 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
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de). hydroxy; and, df). nitro; R4 is selected fromthe group consisting of
Cl-4 alkyl (optionally substituted on a 30 termnal carbon atomwith a
substituewoD s@B®st ed fromthe group consisting of aryl amdThevessasyl),
aryl and heteroaryl; wherein aryl and heteroaryl and the aryl and

wth one to foPLHRheBRe s HatbaRihstyoui EL REY RETHEERRE o =
03/ 035654 PCT; {ddéﬁéhaérﬁ@ﬁselgqit@dﬁrdmmé gidupcarsisihglofdlydybgernaht €14
(substituted with two substituents i ndegendent ly selected fromthe group

consi sting of alkydy expse. Bakoenahyeioxyand (Rales(Calddydn, hydr oxy and

(halo)1l 3(Cl1 8)alkyl; 5 R5 is selected fromthe group consisting of
hydrogen and C1.8 al kyl (optionally substituted on a term nal carbon atom
w th a 5ub®Rjissedctedfront the droapiconsisting ofl hydmgensarndnG+.e llkghiaptionally
(substituted with two substituents independentl el ected fromthe group
consi sting of S%%F'étﬁgr?%ger@’-‘@! carkgn )"‘tCPT I‘f‘éﬁ?’(ﬁ §§§St§Hﬂnt %?%9350'% aryl
(optionally s | tHSRAinY! ' i-ﬁ@@mﬁm |y
selected fr onyﬁ@%r oup'nyodg%rgﬁlségg%gftﬁ%%gygf%ﬁ glgtglgc}ﬁ%al gg:ljen) ; aﬁg? R6 is
sel ect ed fronselectegfoarp te gsoup conpistingClf ydaogsn and Gal«(atkylB)(halkyis arcl. 8

al koxy, aryl[C] 8)al kox . 8 al kenyl al kenyl ox .

aryl (>C/:2_8) arkéﬁ%fg'_ﬁ%n‘g?&l 6‘%_’%?3)’?8%?%&?@,2‘”&? QP?%&?@ ro%i‘ipsgmfnltﬁ/droxy. 61.
The conppound nfdefabauérmﬁﬂsé/lé@tba!ffbrﬁ%@gdn&c@mtmbt@fcm@yaw arftehalbgeagne
ring on adjacent carbon atons independently selected fromthe group

consi sting of aﬂ@). hydrogen, cb). Cl-4 alkyl, cc). Cl-4 al koxy, cd). 20 C24
al kenyl, ce). amino (substituted with two substituents independently
selected fromthe group consisting of hydrogen and Cl1-4 al kyl), cf).

hal ogen anRgig)selduted frosn t_hemrbopaiohyi,stiﬁ@ ofiy.g lAkyl,cairyl( 8. Jatleyh t C onalkoxy g
wher ei 't he. Ao IR Cey e <Caet KEvRaxy. M Erbafienh Cconsi ot | ng of
cocTantEr! oS MY B BRI L PLe, L0 Syt e can
sel ected fromthe group consisting of da). Cl1L 4 alkyl, db). Cl_4 al koxy,
dc). 61. The compound of claim 60 wherein R and R3 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 C..4 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 C4.4 alkyl), dd). halogen and de).

30 hydroxy.

62. The compound of claim 60 wherein R, and R3 are attached to the

benzene ring on adjacent carbon atoms independently selected from the
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am no (substituted with two substituents independently selected fromthe
group consisting of hydrogen and Cl-4 al kyl), dd). halogen and de). 30

hydr oxy. wae.o3MBmseonpound of claim 60 wherein R2 and R3 arreTaishasired to t he
benzene ring on adjacent carbon atons independently selected fromthe 97

Akl oq) o SrapR Ry Stde pPEaRRyRRRE L sk el ML R

and R3 t oget her Hawgmraahé ag). Hyds@@;bptibhalybmmmemtowthéﬁferm@rirm ovi di ng a

multiple ring syste wherein the multiple ring s stlem i S napht hal ene;

and, wherein thé‘usecﬂﬂ meptl’%"@'wg”r@%%rﬁp&&ﬁo‘dﬂ'ﬁgtﬁé\qtipl%é'nglfﬁﬁni‘;ut ed with
to f . . _ Csti

of “day. C1-4° e IREPARG S AR o e . e T h tvo

sugstcilt gent isk : ;Idelgplﬁimhng jsystem mnegtidnaﬂamudmlbytimigd g\gﬂlsa_)rrﬁ& fofgpuof h)édr]?gen

an - a , . al ogen an e). I OXY.. . €. CO nda o

e m 60 wher oi 1SUA AR NEREOPARANCS et T e, RO GansiStsg OPARY conpound

of claime60 wher®j falkyl, B8).and, ﬁﬁow,%cﬁtérﬁﬁmﬁub&ithf& W%W?ubém%%

adj acent carbon atons” and” together format 1east one ring fused to the

benzene ring; tledepgndantyiseienied fromuthel group congisting oé hydigigensind Che

multiple ring syst | s selected fromthe group consisting of naphthal ene
and ant hracene; ajﬂgfp@.el?ajpgeq ﬁgdﬁ{ﬁgtqngy'ri ng system can optionally be
substitygted with one to four substituents 20 independently selected from
the group consisting of da). Cl-4 alkyl, db). Cl-4 al koxy, dc). am no
(substi t ut €&B-wi the cempavrd pf gein $0 wé@mﬁwuylpﬁn@@ﬁwem Som t he group
consi sting of hy o @‘?gleﬁé'd Cl-4 alkyl), dd). hal ogen and de). hydroxy; 25
R4 is aryl; R5 is'selectéed fromthe group consisting of hydrogen and Cl1_8
al kyl (optionally substituted on a term nal carbon atomw th a substituent

zﬁlbg;:;t ?Se];r[ " Lg@&%ﬁgv@gr&?kgﬁfh m‘]er%m no (substituted with two

15 Rz and Rj 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). C1.4 alkyl, db). C14
alkoxy, dc). amino (substituted with two substituents independently selected
from the group consisting of hydrogen and C44 alkyl), dd). halogen and de).
hydroxy;

25 Ryis aryl;

Rsis selected from the group consisting of hydrogen and C1_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 C4 alkyl), (halo),.3 and
hydroxy); and

Rsis C1.g alkoxy.
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30 selected fromthe group consisting of hydrogen and Cl_4 al kyl),

(hal0)1 3 and hydroxy); and R6 is Cl 8 al koxy. 98 WO 03/ 035654

PCT/ US02/®®2B635685. The conpound of clai m 60 wherein R2 amrdTRB02a8®0at t ached
to the benzene ring on adjacent carbon atons and together form at | east
one ring fused to the benzene ring; thereby providing 5 a nmultiple ring
system wherein the nultiple ring systemis selected fromthe group

consi sti ng &9. narp;lfé banpoenanf crirmiBoawRe&in R4 is an aryl selected fromthe
group consistin phenyl| E_‘thal enyl and benzothi enyl (wherein

benzot hi enyR 2?585@@'6@5‘?@9@% a benzaneingop AGIACETE GRTbONGAHESGIh

substituents) I EIBA,;B

Cl-4 al kyl ; tﬁ%éﬁo?@ﬁ@éf#@f%%ﬁ%g?é@% omn?%riégr JQEEO |r§tg|ﬁrr1h of R6
is sele& ed flacmultlble rlﬁgﬁswteupmemsthemgjlti;blerrmgws,temés selegtedpinemythexy and
h

) renoting 2B GG GRS AP0 FBNECERE O O Formul s (F) 20 i ¢h
a conpound of Forrml a(G: 0 1) PR RBR4A OB Formula (G under suitable

conditions in the presence of an alkali netal (M to provide a conpound of
For mul a ( HRs Boanvaybselestsiiomaine .|gsodp sarsistingRaf phenyl, naphthalenyl and

benzothienyl (wherein benzothienyl is optionally substituted with one to two

10 halogen substituents);
Rsis selected from the group consisting of hydrogen and C4 alkyl; and

Reis Ci.s alkoxy selected from the group consisting of Rg is selected from the

15 group consisting of methyl, methoxy, phenyloxy and hydroxy.

66. A process for making a benzolactone of Formula (C) comprising

a) reacting an anhydride of Formula (F):

Ry 0

Formula (F)

20 with a compound of Formula (G):

O
|
//P\_R6
R4 ORg
Formula (G)

under suitable conditions in the presence of an alkali metal (M) to provide a
compound of Formula (H):
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Co2-M ril RB OM Oj) PR4 R50 R6 Formula (H) b) and, reacting the
conpound of Fornula (H) under conditions suitable to formthe benzol actone
of Fornmulwo(Bj3seB2 O X. CO R3O j RA R50 R6 Formula (POr/Usses®wén 5 R2
and R3 are attached to a benzene ring and i ndependently selected fromthe
group consisting of ca). hydrogen; cb). Cl-4 alkyl optionally substituted
on a termnal carbon atomwth a/sul;@tituegnég)slgl ected fromthe group
consi sting of am no (substitut ed W th o\ Xbstituents i ndependently
sel ected fromthe group consisting of ﬁN d Cl1-4 alkyl), (halo)l 3
and hydroxy; cc). Cl-4 al koxy opti - t0ted on a term nal carbon
atomwith a substituent selected fromthe ¢roup consisting of (halo)l 3
and hydroxy; cd). C24 al kenyl; 15 ce)Q.ami substituted with two
substituents independently selected fro e pup consi sting of hydrogen

and Cl1-4 al kyl; cf). hal ogen; and, g ‘deroxy,
L

Formula (H)

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

form the benzolactone of Formula (C):

Pr i

R2
SRS
R3"‘—"/

N\
P
AN
RO~ R

6
Formula (C)

wherein
5 Rzand Rj are attached to a benzene ring and independently selected from the
group consisting of
ca). hydrogen;
cb). C,4 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 C4.4 alkyl), (halo)s.3 and hydroxy;
cc). Cy4 alkoxy optionally substituted on a terminal carbon atom with a
substituent selected from the group consisting of (halo).3 and hydroxy;
cd). Cz4 alkenyl;
15 ce). amino substituted with two substituents independently selected from the
group consisting of hydrogen and C1.4 alkyl;
cf). halogen; and,
cg). hydroxy;
optionally, R, and R3 together form at least one ring fused to the benzene ring;
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optionally, R2 and R3 together format |east one ring fused to the benzene
ring; 100 WD 03/035654 PCT/ US02/ 33206 thereby providing a nultiple ring
system wwereiosseshe nultiple ring systemis selected fromdiesoysse

consi sting of C9-Cl4 benzo fused cycl oal kyl, C9-Cl4 benzo fused

| oal k I 1 d f |
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db). Cl&4 al keystenmamopmdmauymsmusmmddmthaoneetoﬁamabubsutbemsatom with a

substituent sel ected fromthe group consistin al 0) 1_3 and hydr oxy;
dc). amino suB¥ePen %B'W?'ﬁcﬁe\ﬂ%rr%’ﬂﬁg?ﬂf%?%nqqﬂ &dently sel ected from

the roup GAN% skl dpliohfl S95ARE dila ferfiktlcarddn dibim v #en:  de).

hydr oxy; an 'S s romthe group consisting of Cl-4
al kyl (opti onalslups&ubat selacted foomdhe aﬁaupewnsmngc@frammoa(suhsmmeld with

'yl and het or Q4 yHSHBRS HogPoRcantl Rirak iRy e FolpedMeiogta™ '

het er oqoyl por thygRsge?f and€,.5 B, M@ﬁ an@HydeeRy;opt i onal |y substituted
with one to four substituents i ndependently sel ected fromthe group

consi sti ng d). Cusalkexyoptiansllysupsiibtad @rmaéarmmahcar\h@ngiwwrtmant s

Ty v, SRS LSRN Hord iR Baf o & ik Py ?ect ed
fromthe grdg)p amins lsabsﬂgtaf witll two gebstitodniSlinBepéidentiysrieated froy the
substituted on a terni nal car bon atomw th a substituent selected fromthe

30 group consi SPYRCeRsisiiRgef T%@Q?“?Ggﬁwll‘}‘l two substituents

|ndepeq%ent+(%? q%ggé f£d fromthe group consisting of hydrogen and Cl-4
al kyl'), “(hal 0) nd hydroxy) and aryl (optionally substituted with one

to four subde) thyeinosy; and,
df). nitro;

R4 is selected from the group consisting of C14 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 C4.4 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 C,.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 C.4 alkyl), (halo).3 and
hydroxy) and aryl (optionally substituted with one to four substituents

independently selected from the group consisting of C4.g alkyl and halogen);
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i ndependently selected fromthe group consisting of Cl1_8 al kyl and

hal ogen); 101 WD 03/035654 PCT/ US02/ 33206 and R6 is selected fromthe
group conwioswioagsef Cl_8 al kyl, aryl (Cl1_8)al kyl, Cl1_8 al kacy/us02/33206

aryl (C1_8)al koxy, C2_8 al kenyl, C2_8 al kenyl oxy, aryl (C2_8)al kenyl, 5

aryl (C2. 8) al kgﬂgl oxy, aryl, aryloxy and hydroxy. 67. A conposition
conprising the conpound of claim1l and a pharnaceutically acceptable
carrier. 10 68. A process for preparing a conmposition conprising m xing the

conmpound of claim1 and a pharmaceutically acceptable carrier. 69. A
Tt hod 1 or Re BAEREeA oM NG gRUPEOSINGSf Te A6 aYE+ nalivhers AkPSEr der

in a subject | e f isln i RN e 15 subject a
t her apeuti cal F‘@ 'Gﬁfszacl{(%@f?oﬂﬁ A‘f é%_%gmgﬂ%gt,ﬁéﬁ ngng{ér?&Q 70. The net hod
of cl ai B 69 wapil@.n)alkenyloky,arynaoidgxyoandsbydmegypr ot ease nedi at ed di sor der

is selected fromthe group consisting of pulnmonary inflamuatory
condi tions, chronic obstructive pul nonary di seases, 20 asthma, pul nonary

emphysena, dy OnclichinposRA daktprisingtHeSécthpold Bf Elafin 1 ad &1 rhinitis,
ischema, arthritis, glomerulonephritis, postoperative adhesion formation,
reper f usi on i nj pharmagputicallysAaseptabpeanierdi a nyocardi al infraction,
arteriosclerosis, retinopathy, and vascular restenosis. 25 71. The nethod
of claim69 wherein the therapeutically effective anount of the conpound

of clailm 188 frapredeedtfoPpphrifg/Kedriipdsition ab®iprisiBgnixing the/ cbapodd 72.
The met hod of claim69 further conprising admnistering to the subject a

t her apeut i cal | y dffdlaim 1 padanpharmaseutieallycanaeptalle 6amisT. cl ai m 67. 73. The
met hod of claim 72 wherein the therapeutically effective amount of 102 WO
03/ 035654 PCT/ US02/ 33206 the conposition of claim67 is from about 0.001

ng/ kg/ day t@9.abcAimetffd forgrdatingaan inflammatory or serine protease mediated
disorder in a subject in need thereof comprising administering to the

15 subject a therapeutically effective amount of the compound of claim 1.

70.  The method of claim 69 wherein the inflammatory or serine protease
mediated disorder is selected from the group consisting of pulmonary
inflammatory conditions, chronic obstructive pulmonary diseases,

20 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.  The method of claim 69 wherein the therapeutically effective amount of
the compound of claim 1 is from about 0.001 mg/kg/day to about 300
mg/kg/day.

30 72. The method of claim 69 further comprising administering to the subject a

therapeutically effective amount of the composition of claim 67.

73.  The method of claim 72 wherein the therapeutically effective amount of
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74. A nmethod for treating asthma in a subject in need thereof conprising 5
adm nistering to the subject a therapeutically effective anount of the

conpound w loasess 1. 75. The nethod of claim 74 wherein threTiusee/ageatically
effective amount of the conpound of claim1l is from about 0.001 ny/kg/day

to about 300 1%5"%51?{0%?671 c;foc‘?’aim 67 is from about 0.001 mg/kg/day to about 300
mg/kg/day.

74. A method for treating asthma in a subject in need thereof comprising
5 administering to the subject a therapeutically effective amount of the

compound of claim 1.

75. The method of claim 74 wherein the therapeutically effective amount of
the compound of claim 1 is from about 0.001 mg/kg/day to about 300
10 mg/kg/day.
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