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WD 2005/ 073214 PCT/ US2005/ 001659 NOVEL | NHI BI TORS OF
CHYMASE FI ELD OF, THE I NVENTI ON The present invention

WO edoaeri4 o certai n novel conpounds, nethods fBET/US2005/001659

preparing 5 compounds, conpositions, internediates
amgyé@mwmﬂé éﬁﬁemm@d methods for treating
inflamatory and serine protease nedi ated di sorders.
More particularly, the conmpounds of the present

I HEen OPPHRIAVERTIOG Protease inhibitors useful for
treating rnframmtory and serine protease nediated

di sor déiesregant BASREEROGRIL 0P CBAEIN NeVENTINmeUSEs,methods for preparing
B RS2 cORRESHSIL Ao AR bty Ry RECERLH b tros for esting
dnftammaton asdsativa grotaaseonedigiseslisarders. g/bl'f@ patticdarly, the compounds of

| J .
e ERSEhIRl o ath SR AEas ABTBRoRElqr toaR Biammatory and
reerioerprateasenpediated gisordars.ke seri ne protease (MV = 30
kDa) |localized mainly in mast cell secretory
granul es. Chynmase is thought to have a variety of
BACKGERUND OF ThE NVENHENdat i on of extracel | ul ar
matri x proteins, cleavage of angiotensin Ito
angiotensin I, (except in the rat), and activation
of matSedrivepreieasasgspraeniayrord nlass obprotaphitio @skymes that are involved

o R e TG EALRor shmpjqment aptaan. Phagososi
@nddirseverad hemabed cell isgueaHumanehywise KFG8ge2 hal)ds aetycosylated
RS LTS BB Y L DLOEARE 8 iy i st co
secretdrporanulest Ghymase ssiboeglitdm havnma vahely ebtlntéanisoinclofling

SHIET 1 e LB oA 3P Vel o s
dexdephin theratb mad yciivetipa ehemairxmproteasescandeitekines. Endogenously,

T e S R e

~and vasibaligh theairecisapathobysitlngical roles of ahrdsedravawgt to be

DRAYS RIS BlyrflscRe RN |?c%¥ééj iH¥rQ§FoL§§b%ia¥?eatkESé‘,td"é‘aﬂBphil
for  vasctul'ar wall 1) urﬁ} and 1 nfTanmati on :
(attrovlation, dnestirgylaiins of magdus )secrationyeind the moduldtier of cytokines. A

%Pe‘?ﬁﬂfh?%ée-lsg@gﬁ/f iﬁﬁﬁﬁﬁér ﬁé:Mhﬁ:a{e?Jmm m%sﬁﬁéﬂ‘-ﬁggiﬁeg diseases such

ymase- ar o repr sent uUse erape
agasthina, PoInuSapPaindannBitisngreitirendic Sesirustivespulaionaryrdiseases (COPD).

PALEBM et le g pendh b ortarddGdnd vespyior vl
tangmténsin |h @mankibisarinmay hay@ewga;‘_eigl uaergemrr gmt&wpaﬁensive freatment for
SR RS ROR B AT e
dlypetrephy r Tiusa smaADTRENE/e0rBRiters RCTHWSREE (Rl Korepedeot useful

' it is an object of the present invention

ﬁ}g&gé%u\}l{&?gggﬁbsphoni c acid and phosphinic acid

' conp ddfh Beten_hé,ﬁ_()&,_QéS teBeere, girabtavalddoonghinii& Med., Cham. Lett.,, 1995, 5
)s -1806 j honic acid compounds useful in ireating bone wasting

R76)! 4 804-T806 4EUMBE bRESHHBH

diseases. In particular, 1-napthylmethylphosphonic acid derivatives have been described
as osteoclastic acid phosphatase inhibitors of the formula:
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chymase, useful for treating inflanmmtory and serine
prot ease nedi ated disorders. It is 5 another object of

WO b@siomzent i on to provide a process for preparP@mUS2005/001659

phosphoni ¢ or phosphinic acid conpounds,

conpositions, internedi atges apd derivatives thereof.

It is a further object i nvention to provide
nmet hods for treating inf @nd serine protease
medi ated disorders. ‘10 S THE | NVENTI ON The
present invention is directgu to~q_cegpound of Formula
(1) RRXYIl \'nZRA WR2ZAR3 mula (1) 15
wherein R1 is selected fronﬁ?he‘@r gonsi sting of
hydrogen and Cl-4alkyl; O is selp d fromthe group
consi sting of aryl, heteroaryl, b fused

het erocyclyl, cyclopropyl when n is 0 and one of R2
or R3 is phenyl, and benzo fused cycl oal kyl, 20 and
ring 'ﬁcb&d%w Qe Yojebtlst tnd M%@éht%\ﬁehtlcﬁ?to%ﬂ@wﬁ@ PhE?ph'oﬁlc acid and

one to two Substituents i ndependently sel ected
frhesrjinieipcid sRIPsUNGRthak ar@feggﬁ Rr}pﬁease@lt@gqr%érhwmcular inhibitors of

%&Fé‘éé%ﬁé%l foFﬁEé‘tﬂ?PWnﬂéRm@@'r)kWse(rﬁé p$§tlel§¥é bfted dl?orders ltis

di al kyl , ar

RepibeBabiget of éhey'nwv'on ﬁ@p@r\/@ém@‘z@ﬁs taLpregaiingd wwpbwc or phosphinic

%éld%%dﬂ)hﬁ(fi@ ’cofn%glh%mt@rme'a?atéssaﬁboéér%ﬁ\béﬁh@é@f V‘ﬁ‘%rh further object
ring A het er oar yl benzo fused heteroc

“ohthe in¥ea¥ien o Bieyida AtoedsHORIeAING BT O0EAI SR Brotgase medated

QRbldgl |y substituted with a substituent

i ndependently selected fromthe group consisting of 2
WD 2005/ 073214 PCT/ US2005/ 001659 C1. 6al kyl ,
GLimahkYOF THE IRvVENGgoN! . Cl. 6al kyl thio, - NH2,

“NA(CI 6)alrkylr, -N(CIL. 6)dialkyl, aryl, heteroaryl,
aryl oxy, heteroaryl oxy, hal ogen, hydroxy, and nitro;
and, whgrRidbntiVemiontibairaseaR: e&nﬁaurfépéf ikmlk (§2- 6

al koxy contai ning substituents of A R2 are optionally
substituted with a substituent i rfdeyxe ently sel ect ed
fromthe 5 group consisti NR11 aryl,

het eroaryl, one to threg 0g nd cﬁ‘oxy

wherein R11 and R12 are gependenwt y hydrogen; Cl.6
al kyl optionally substitutewe with hydroxy, aryl, -
C(=0) C1. 4al koxy, or NRlSRlﬁzormulaa(E)yl

wherein

R' is selected from the group consisting of hydrogen and C,.4alkyl;

@ is selected from the group consisting of aryl, heteroaryl, benzo fused heterocyclyl,
cyclo'pro'pyl when n is 0 and one of R? or R® is phenyl, and benzo fused cycloalkyl,
and ring A is optionally substituted with R®and R®; ‘

R? is one to two substituents independently selected from the group consisting of C,.salkyl,
C..salkenyl, Czsalkynyl, methoxy, Caealkoxy, Ci.salkylthio, -OCFs, -NHz, -NH(C;.
o)alkyl, -N(C1.¢)dialkyl, aryl, heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy,
and nitro; furthermore, R? is optionally oxo when ring A is heteroaryl or benzo fused
heterocyclyl; and, wherein any aryl-containing substituent of R?is optionally
substituted with a substituent independently selected from the group consisting of

2
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R15 and R16 are substituents independently sel ected
fromthe group consisting of hydrogen, Cl-6 al kyl,

wap@sarizgh4 and said R15 and R16 are 10 opti onaPCUSBERE0N1659

together with the atons to which they are attached to

form [ of Jfiveato n .

t hree 1(?3%?‘ Creaiorys %ﬁee?)lgeﬁr&?ﬁ @ﬁlozc[t\lﬁg P ﬁé@ 6??1@? 'NKCT'G)d'aIkyl’
gr oup arginisetetoand, arf/lomhemtésrylbxy,ml@ahklwmxy, and nitro;

C2 6a| kynyl , C1. 6al koxy, Cl.6al kylthio, -

N( (;1 dWQ%'% AV%J (ﬁﬁ[g %?@E? CWFW @J?ﬁf)yﬂdéy lcwt&plng substituents of

- ( NC( Ird Nbﬂonall%u@tﬂited aith exgupstit@rt@)deRenddrgly selected from the

i 8(( q\ﬁ@goln% %))Of\l( 1R@) N alﬁmg?gr){/l %&%?&&%&P{élogens and hydroxy,
- OC( @t@lelﬁzﬂ‘karhd R @@ u@)epﬁdmwhydr@a@)marajuyl optionally substituted

i 7 0. MRGARESS: 4o, S B R sl o

and aryl oxyR" ahe R areaampsmﬂenthmdfepemtﬁmltlylgelétoieeaﬂohyﬂhezgroup
C1. 6 bk ' t t 16
CL 2 PR B Rl R A S

i nde pende ntdmosailyeakeardtogémenwitmmegatmnp tewhish sheynaye aftached to form a

-NR21R22, -NH al k 1. 6al kyl) (cycl oal kyl
25 NHCy, - (%' %/ﬁ\é))meép%(rg heterga2§/ly hydroiy)

hal ogen, C( =0) NR23R24, - OC(=0) NR25R26,
-RY(is OhE1o thedcksubgiituants indRpetliEtly sefeetesi frons HiedyrBAF corRlsing of C;.

R19, R2 1

subst |@@gln{%“s?lha@@eﬁ&@%ﬂ'&gi%‘rsg%?j@@ %?ﬁ?ﬁﬁyﬁw ’ {;985% “OCHA(Ce.
consi spalkenyhf- NHédFNI@&\,e)dBﬂ;A,G-MDKMULalkyanNl-m(yD)Cme(Gi. n
P, SR GRT N Mo b el LB,

-N(C1. -GX:eﬁ)deqybIDalawddemhmcggh&yl)a&ﬂ)allqndﬂ(aol)l\llmy, g(@tO)N(C{
R22, R2 4 N ‘ QAR t ok

toget HalV R RGP G EERe Nl  RI-ORA BB e
fo?m aO(:t(ng)r@ierbar\yle O, Hs anvedo, n’eaibgeeé hy@fsoxgy niteo, acyano, . aryl,
het er tlonal g tlltuted with & substituent -

sel ect %{rghﬂf %ranych)% Q’%)iyi’ ng of Cl. 6al kyl-,

Cl. 6al kyl C(=0) C1. 6al kyl C1: 6al kyl C(=0) C1. 6al koxy, c1. .

6al ky'\ﬁKefé?}\%{n lof the%re@b{yﬁx;@%ﬂayll@rla s alkoxy containing substituents of of R®

O(Cl.g)a
2005/ 950 ﬁ@ﬁsé'aﬁ% Bk 8551 ks st rEiggpenaditly selected
het er grye thé' grouh esresisting loe R R%ormm@ycloﬁkﬁ)jy- (C1 salkyl)(cycloalkyl), -

Subst i NeR 'N@?pﬁ'@%?yf i gts aang fioRh bai0Gen,-C=ONRR, -
i ndepend Nyq255ﬁ§15 e@(ed)¢1r4gmbkﬁ@n|r@(poy@33| sting of

- Cl_6al k 1. 6al ko a 5
hydr oxy?/ P&er?\lﬂ@@ff%gﬂﬁ ﬁgé lq&?\lei':‘gg;jl Qg ré]y R* g pubstituents

5 wherein hﬁ(ﬁéﬁeﬂ@dﬁly%elécﬁed)ffﬂémWbﬂoﬂp%ubéiétlrfgtdfﬁgidr\ugérhl C16alkyl
aryl; one to three

hal o
Subst i tuent@d AHGWHENT Gy e TiopRly Ssrulpd Wi RS, ar, -
spi r o- f usedc@)salatkoxy, NH,, NH(Cy.salkyl), or -N(Cy.6)dialkyl; and R and R, R'®

and R® R?'and R R®and R%* and R®and R® are optionally taken
together with the atoms to which they are attached to form a ring of five to
seven members;

Cyis a heterocyclyl optionally substituted with a substituent selected from the group
consisting of Cysalkyl, C,.alkylC(=0)C,.salkyl, -C;.6alkylC(=0)C,.¢alkoxy, C;. _
salkylC(=O)aryl, -C(=0)(Ci.¢)alkyl, -C(=0)(Ci.¢)alkoxy, -C(=O)aryl, -SOzaryl, aryl,

3
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Cy; and wherein the Cl.6al kenyl and Cl_6al kynyl
substituents of R3 are optionally 10 substituted wth

w@eybk/0m3214 C(=0) NR27R28; wherein said R27 and RP@I/asmo05/001659

i ndependent |y hydrogen; C1.6 alkyl optionally ‘

N o1 SR AR R Aietoip e b aon B! A iifing
R28 arsebgijuérd 0 Clys optloanlly sugbiubest with ofe torbreatsobstituents
seven Mpspdyeledtisittah el HE0R BofertiaBLCs iy, Coopliony

cycl odhkglkylthidy shélogesm thydudxy RBIHer &NHIBY sadkyd)l lapd —N(C,.¢)dialkyl; and

subst i j & to.. It

i ndepé’é@gﬁﬁ Pyeg(&yg@ﬁ g(ﬁ’%*'ér{)g#? Eﬁé{ﬁﬁ% é"lﬁﬁ i%hﬁ’ﬂ'f tp fnree halogen atoms,
I ndependeatd fhrdeyokcogdstitueitsSatdkiydteroCiciydd &mtionally spiro-fused to said
C2. 6al kenyl, 20 Cl1_6al kylthio, -NH2, -NH(CL.(3)alkyl, :
-N(C1.6)dial kyl, aryl, heteroaryl, aryl oxy,

het er oaryl oxy, hal ogen, hydroxy, or nitro; and any one

of t hantiovregan tg Clafkehitydnd Orsalkiny sliientDsTtRA 41k BBtionally

bstit t f. R14 | ' I bst.i d ]
TR T T N —

- NR29Rg8rogeny O alkie bpticrally substifiged Rith Ryd@exy) @?@,9@@0)0,4a|kox9,- NH,

RN R cotonary e

© subst itégetiest vithtthe B TsORs Ywhich thbsl afd afAchdd to #arh koing, of five to seven

NH2, NH(C1.6al kyl), or -N(CLl.6)dialkyl; or aryl; and
mganﬂnq(ﬂg??rﬁzre optionally taken together with the
atons to which they are attached to forma ring of

five whesdveR dranheteraryl irelscbalkglsudbiitiets & RSarcoptdnally
dently sel ected

hydr ogen or, C1.3al kyl ; 35 .S i ndepen
{7 om SRS 7S B ORETG fysi st e B Ga Seldst sk from R
wWth -0OSO2NH2 or hydroxy; SO3H, CO2H, heteroaryl, 4
-C&E?(H=O)ANH2 ,whgrmh Rt(ﬁQrtﬁgﬁaﬁdermy qny?@gdn,_t@%blkymt@nea\vkdxz, C\D/%alkenyl,
, an icyclic ring systens; .
2005/ omz&wﬁ%%@gg’é% o@%@sﬂ Li-8(Ge) Bk aryh BiieragayL, aryloxy,
gr oup ‘cons heterdigyloky, Inwd)gg,q—rcym&% &ahitey:l optional ly
substituted wth ,NI—% - NH( 6%Ik|, " ) 1
gﬂf? aqy 8’)’%19'2?‘?39‘?@9(1'?%- e A Hize @p)pxcontammg substituents of R is
Gﬁticﬁﬁhliﬂsdlm&héUWT tﬁﬁefmirﬁl carbion laltsns WA rDQUbgtita ¥t selected from -NR2°R®,
i 0, on

Cl. 6al kyl car bon Cl. 6) al kyl am nocarb ,

G{Yl’%f?e’ %fygpw teldhrasdlo P‘?"So?(ﬁ"m@%w%ewﬁ%aeﬂ&” are
gﬂegy@mry hy@ﬁ%er@mg afkyt dirﬂigﬁialLWle?)ﬁﬁt@MC\gﬁWﬁ)%?oW, ,hpl,'-0(=0)c1_
Q5. eSS N b i o0 oty o
togjetiiep Qith lthe atobisas Whicheh&y aaratiagred tofah® ﬁ@ﬁ\g Jn¥GE @Skven members;

or nitro; alternatively, when R6 is Cl.8al koxy, R5

and R6_ are taken together with the atons to
nisOorf;

WisOQorsS;

-X is hydrogen or C;.zalkyl;

Y is independently selected from the group consisting of Cy.salkyl substituted with
-OSO2NH; or hydroxy; SOzH, CO-H, heteroaryl, -OC(=0)NH,, and P(=0)OR°R®
provided that when Y is CO,H, A and Z must both be bicyélic ring systems;
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whi ch they are attached to forma 5-8 nenbered
nmonocyclic ring; provided that R5 is other than

w@ie06abieyd substituted with di (Cl.6)al kyl am noPCBEUBINYD01659

10 vvhen ring systemA is 3,4-difluoro-phenyl, nis 1,

* SeEtieg R e oot BTN bHEENE Ol Piofal) substuted wih

s u bst i Nidd, eNH (@ toalkl, -N(C-azdiddipy! c b Bistonplanta-yl, Gheatkyidangpnyloxy, C;.

oo Tt SRR oo ey B o,

sel ectesikyiaromoedrbonyd,cang to dneé Sialoggns for GRdray; lapt aryl optionally

%1, d?g"}g}f/&% tefranifiACKERY &:y%‘?ﬁo‘éyogh%ékkglth%5cméﬂkeny?”HH2, ‘NH(C1.6)alkyl,

C2. 8al-NeDyd)dialkg, ayt, heteaddryl, arylolxg ! hieterperd/lonyt falagen, hydroxy, or. nitro;
substlt

Sl A T OB, P SR Rela b Rl win e toms o

- NH( Cwitgtathiey lare athé(cBtd 6) idxmld@-B mePnhbered monocyclic ring;

?:il gg:q%g\f(y%d;%ﬁgﬁ "%?A(Eké %Pg% g‘lﬁ‘ﬁ%@ag E%H;?ﬁlkylamlno carbonyl |

di ( C1.v@)eal ring sysiem)sas 8drdifluoropbenyd, ri isrig&° imﬂ)blgamd Z-R* is 5-chloro-
at ons, Cl. 8a

& Baiteg o fBBadidu R AP o5 TodindiiHy §Bihtutea win c..
addi t isalglcatvahyipnwhdrorisg symetmtAhats Hdiéludro-ghiengen is 1, R® is CHs, and
hal og a i. O chlorine and one to - _
sevenpiglfq tshg%R@ B%%BQ'P )él optionally fluorine;

\Rfés sselentedh &omahe gump)donalemgaofw1 salihistC tsalkotys @fsalRényf lesteroaryl,
option bstituted .w 2 stitu

i ndepéaﬁ ?l’i‘ ‘iré)f%cvi’hee&e'f' %ﬁ?'?ﬁ’e%g?%%a(yc(?ngttszts?'hﬂ]y&?re optionally
Cl. 6a|s|ub*st;tute@]m1ﬂied kusiitueXscectd ey lthe §ibup @bksld;ttriglcﬁ Ci.salkoxy, aryl,

hgrgr&gs%? ‘%/10&’? %lé{?ar%ewgfflﬁﬁd%% a'I'\gGé‘ﬁd'aﬁyldr%xy

and n |6alk§alparibonwo>a/, @ \alkylcarbbnylthie nCgaikosyctbanytoxgy ¢Ci. C

cont SHrfiofarbyt (GRS GERErbORE, SHE I Pihefiigten atoms.

or berand Hydeoag; arciwehersiRkis |G saikylj saidl0; yalleyl hﬂtptibual@dsubstituted with

with hree, substituents .s ed from

the oo k2B Ralpded B gich g 45 s héfboen &bins are
Cl. 6aldptianally Chlofiat kpd bhe o seueylqu €k Iﬁs)lcagdfwatoms are optionally fluorine;
aryl (C2..6) al kenyl , hal ogen, - 35 ( O)C,y

ot oo e hekibp o Ao @Ry AR on iRl bibegrutea wina

subst isubstédentiridepeNRIBIRSdlectadyfiom tlnetgfomacgds;stmg of Cy.salkyl,

cyclo t hr ee hal ogen at r. hydroxy. .

and ar X'LE%Y E;éf 8&8@?3/? Ggp(glth'g A %'E(Po% MIyQ\I(@fe)dlalkyl, aryl,
PCT/ Uﬁéww@pamyemarmeWﬂbdubgers bdioky,Lenelchityd;t h a
substituent independently selected fromthe group -
consi sting of Cl_6al kyl, Cl1 6al koxy, C2.6 al kenyl,

@ is Gadekgh tdrﬁlﬂe,enﬂfr&rﬁberecﬂ\lH(oﬁﬂ) _ycllﬁ)aabklyd:ycllc ring system selected from the
- N( CL. 6) di aIk r het er

net er S s Stng, 85 beteiart BRSRCld detBiitiomy enhargo fused

and nlcydtloalkﬁ ayzh@hellysmmdte‘aaﬂnh ®32, R33, and R34 are
substituents i ndependent ly selected fromthe group-

g?ﬂ;: igsngne to tpny be'sub setr%uen?sl sgleaeg ¥rom tﬁg%rc?upy COI’]SIWP sting 01J (91 salkyl, Cy.

ealkenyl, Cysalkoxy, Ci ealkylthlo aryl(C,g)alkyl, aryl(C..¢)alkenyl, halogen, -
C(=0)Cy, -C(=O)NR*'R®, aryl, -COH, oxo, and cyano; wherein Cy.calkyl, Cy.
salkenyl and C.¢alkoxy are optionally substituted with ~NR®R®*, aryl, heteroaryl,

cycloalkyl, one to three halogen atoms, or hydroxy; and aryl and heteroaryl are

5
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optionally substituted with hydroxy, aryl,
-C(=0 Cl_4al koxy, NH2, NH(Cl1_ 6al kyl), or

wo bjogh7R)4di al kyl ; and R31 with R32 , and R33 w¢huRB45/001659

are optionally taken together with the atons to which

- they arg, %ﬁt@ﬂﬁﬂpﬁjbtsﬁtufe‘ar Mrﬁ? Edtgitueht m@l@pér\déﬁtl& Sel8&¥& from the group

menbers: ar naceut i ca accept abl e salts
t her eocbnsnﬂtlhg@$t@1aaikvle Qifea*@é/ |(Pmé\4ftqn65h Q‘ssaﬁfylth'o -NHz, -NH(C,.

phar nggﬁw & t &igg@s'ah}l bPet%RJEWl' §h)“lﬁ(y,‘"‘heteroaryloxyh one to three -

phar tic e carrier and any of

_conpobaldgenig®ors, Uedrcauoaéd nifie; 15 illustration of the

i nvention |5 p.;pOALERC @t iccal n@wg@ édb@f‘tu@ﬁ{g%&bendently selected

m xi ng any oFPet'he conpounds ‘descr i above and
phar maceut froal thy graupegonaisting efdweragen, €i-¢ alkylrand @fg' wherein alkyl is
orens i 1 osBuchdll g&?ﬁm&@mﬂﬂiﬁm& %{ﬁhqﬂm UbI6R), NHz, NH(C:.

COI’TpOSI tio e CQ

descri bed aikyg oaml{Cae)ﬂlﬁéwh@Oélﬂ with Ry @@dé’p%ﬁh@ are optionally
carrier. F%B eﬂ%r \M VRE LIS t'oswﬁérgﬁ’ieg aF@&ﬁrgﬁiueH‘Po form a ting of

nmet hods fo e I'nst ant ounds and
phar maceut Ifmatosmnpammb&ms and nedi canents thereof.

T35 oBL G5Bkl SBLdchll SoldApehaer i rected o methods

107 &1 serine
g'fr o: ﬁgﬁgvg’@%’ %ﬁeﬁv%rftf%@ﬂ? i[a ghé\!‘?na%%ﬁtléeﬁ U{ﬁbos&&?cd@srré% a

( @ﬁaﬂmamleaﬁcaﬂg aacapiahia sarrireaidamnyoofdns cordpeunsissieseriedsipove. An

I
H@%ﬁﬁ?}k’m gﬁq%wv%htl s% ? ﬁ%ﬁ@a{ec%gu aII bémp&ﬂ&% mEBé B&Hnﬁng any of the
leo@poiNids &scﬂ@opabcma rad\a Mtwhymmallyaameetab@r@rr afj {liugtrating the

B REh 3 RO b B ERRBAR DA oMb EBBA g mng any o

rction
fth?e d:om,mxﬂmdaalgmr&msl@bom et wpharmavput.umﬂm naa¢entahlap@nrlebn

car di 3o "YOLht [oBMon i85k 208k ¥ @%&&dswﬁbmgﬁge instant

vascu PESTeRoSI
Wbtrboumﬂcmharmpwmlpalamglpmpltlam gnd mﬁwammsslhefﬁp‘s or

(o Theafistal hen SRPRRLgtaeRonsls orfeqil G3ivlorating a

fslebﬂ@ﬁﬂo@easg%édmnd gisoederatthesstiadarf thermaethoo of t@yg:{r@qe.nt;mventlon is

3T B e TR Pl BB ey s ot e

tta@slergnconmmtm disalchinitibeasthrsa.cchianic obsluictive ngjmm@nydilseases, bronchitis,

N

'Hylﬁerm%WhNﬁﬁacha)draemmmmmamm@meadﬁalILtI:ﬁ dagegé associated with
3 ec:| i l un gag%fﬂﬁ)%{teoﬁag )aéefr%%gﬂ)%ﬁ;: Eé\%wfo?fs vascular stenosis or

via aeroso
O’Qﬁf@ﬂdﬁﬁl etg! mblatdd with was6ulOnROY) BnQ PGy, vascular stents or vascular

4 PHm ,Oalla%g dgﬁﬁ‘?ﬁ f"mg? Himéls %Q{Iéc#?iaé%d’%&\% Plognn'engonephritis), liver
thns pest segicdtiaghesiorcinatien, shaemitasiprosis, kehnid scars, rheumatoid

ﬁ%& %@ &@8{? rr%\)&g&lgg %%5 aZh%rﬁ%cﬁ%rB? ?g@ﬁﬁél&bﬁgag‘g{gng?unds can be

2fbeb Wrrﬁodlmmgd/mmd@eaﬁng and remodeling (e.g., cardiac hypertrophy) as well as
immune modulation.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the percent change in specific lung resistance (SR.) from baseline for
Compound 17 when administered via aerosol inhalation compared to control in a

6
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5 Conpound 1-7 via aerosol inhalation delivery in the
spont aneous Ascaris suum antigen induced nodel of

wa@sdaokoes2i4s sheep conpared to a 24 hour post - doBECTIYS2005/001659

chal l enge with carbachol (Post Antigen). Figure 3

Refin}olS, RRhE By oG ROLaBARLIY 5 el SheCr R an 8 hour
\pedodr al  adni ni stration conpared ‘_t o control in a 10
TRk 2A0HE yESRITDE i T AA e Bl RN e Releflte forosse SR,
1400 %cl&ndf20) fmont & bagalinalvalue(BStambasiied aikskoure gastrdaging of

' . S % (,F ' .
Qe 8T ron LRSIy AT BoRBRE Lt Uiy amgn-
wiiduced alodatiofiasitsna ktsherpicomphredsp arddaren pestAdnsing ahallenge with
%gmycﬁ&tb se[r},m'ﬁ gh&)ced .15 nodel of asthma in sheep
corrpare(i ?o a g hour post-dosing challenge with
igura 8Isbbws (Hrosarcenitchgegs in SPET lUBD r@ESameRBIRONTaR bakkEline for

I Pr . ' : .
G 7 e e e 8 HB e lioh BinBa e B ontrol n
RpontaivedusZAde4ris QurRahtigerzindcd3n&el io§ astbinadin ebledpr awer an 8 hour
}Qgﬁ group consi sting of hydrogen and Cl-,al kyl. 25

e ‘preferably, Rl is hydrogen. Preferred enbodi nents
dligurbd sppws dhet chamge it thercumutdtive saxbanipa wiods resfuirEd tavincease SRy

o H . H . f . . f

by (HCEAR Bopl 7 o3GRS Vo (BT PSR BEGHF2 RO Bbisbsflo o
fGomgzbuog dI7 ovid dopl adpinistrabidn i teeibsaritandosd Ascatis fBnaatigen-induced

a ] S t ' f he .
Tl ST Hiobo BB Ak bR AR hen o
{RosirAmtiget)yl , or aryl. Preferably when Ais a bicyclic
ring systemof the fornula: 7 WD 2005/073214

: wherein the a'
Fﬁ?ﬁé@ﬁgﬁ&%@ﬁ?N gg THE%V@%T@ el 4
substituted with

R2; aweftengd %%b%gfn]ién@oij the present invention include compounds of Formula (1)

~ wherein:’ :

ﬁﬂ X Y
N
oo G
W
2

R’ is selected from the group consisting of hydrogen and C,_alkyl.

More preferably, R' is hydrogen.
APréferred embodiments of the present invention include compounds of Formula (I)
wherein:

®is selected from the groUp consisting of aryl, heteroaryl, benzo fused heterocyclyl
and benzo fused cycloalkyl optionally substituted with R*and R®. '
Preferably, ring4system‘ A is selected from the group consisting of heteroaryl, benzo
fused heterocyclyl, or aryl.
Preferably when A is a bicyclic ring system of the formula:
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optionally substituted with R3. Preferably a2 is an
aromatic ring. 5 Preferably, ring systemA is selected

wo e@siotized gr oup consi sting of naphthyl, PCT/US2005/001659

benzot hi azol yl, benzot hi ophenyl, quinolinyl,

i soqui nal'i nyl, dlhydronaphthylﬂ_ dapyl, tetralinyl,
and bgnzod|oxolyl when n hé_ggga zero; and Ais
phenyl, pyridin-2-yl, or "pyridi A3/l when n is equa
to one. In embodiments of the presents i nvention

wherein a bicyclic ring systemis used for A the a% o
wha@m/\ihela b@rt@n@framﬁ@ a'Ne PRIy subabiujed with §° s%rzgittema portion is

tsha g%g%4®mehe group consisting of naphthyl,

enzo Iazo and benzot hi ophenyl, when n is
equal Ptejer@élytﬂ imanjammaticsbect ed from phenyl ,

‘ pyrl db%f@r ﬂé’f @%Q/s?%o ddib'gel%c Pf?@&?merbrou ccﬁ&%h%ﬁ) naphthy,

Il ment o resent 1 nve
bemztomjwlsd d:qm@qmwhemylmwmmlmw lSQﬂl)anﬁM dihydipnaghtayjuiadanyl,

{e‘?raﬁ anldSrJen {Stﬂéﬁflyl%eﬂw g?qgﬁer%f Fﬁ@ﬁ ?bﬁ(\aj\'rﬁp pyridinz2syl, or

I nve e Co or nu
$I’Id]m6 yt whermneseequam oney elnt%an«ﬂd@@“éﬁ dfeﬂ'i@lpyeae@t iBwenipn wherein a

‘ %9 i Lﬁg Xg%&%%&%‘(ﬁh? élﬂ'%a mlg)%ll B%@E@ﬁﬁa& c”%(f}g)b\‘eferably, ring system

Ariy beletted &owethg Igroupatongisting ofrmagphtiwl beamjhlazq|yloand benzothiophenyl, -

R i ¥l o RO el PO PRy 2, Knpyrdin &1 when n
Rlgyuabloydne. het eroaryl, one to three hal ogens, and

hydr oxy refefr?y i ﬁdﬂie%g Gf @ rﬁfﬁq A REinvantdnINGGdde &4 ounfis of Formula

i ndepe Arts group conS|st

- (Lwherely is anpahoone. C2. 4a| koxy, hydroxy, hal ogen, and

H2' P%?él{recpér‘ﬁ 8(5@%%% rre%ﬁpf gr%s&tlﬁ'\fénﬁé{rlu mcf&@le?:gﬁ'@ﬁuﬁ’cfs of Formula (1)

erre resent 1 nv
whetewmlB2 is@mpda tiise efbtituants :adee)ndemmmmq’aemomsth@levUp@onSIstmg of

G I,-ga‘j@l ifﬂ%é{)x %enéll??)!y, gjg%cwg H(a)ﬁyﬁelégé 62?@ k$4lo ?})}i Wteroaryl, halogen,
D1dr6sy, laos yjtro; memcrczj Syl Riach Cb. 6allmm are oM(o@aII)eamsyty)qd with a

lggs &e&ﬁggéﬁé&’rbm lﬁ{@f%@ &itgwa%t\??éﬁhﬂegqa@aq@ésland hydroxy.

C( =OMfeChrebarbily) RTis @l sudstityent indgpeaiiemigyselected from the group

ﬁ&‘gsns%ﬁl(oﬁ# gaqtla})fg r%ét%){yl, %ll?%q{ydro&%ai@ﬁwox e

wher eMmst Mefe]ablwﬁ ia Ok gallyyl chratogen; DoAiHLy subst i t ut ed
W th ?Fbgeliré’d EMFﬁ&n@Hg%f'tﬁéJﬁl%ém'l%%ﬂﬁmg@%ﬁg%%ounds of Formula (1

sel ec rom rou sIstin

whiekejrc Rbis| daglto thrig @absﬁman;s hdgm@ahibwaectewm the group consnstmg of

c?'% %I,N%%}ﬁy %%mmg%gég K A}/&' @@g” NH lCRSalk ), -N(Cx.

gahliyC(-NBYCDEO) Oy eNECinscdyk Xy D) Gys Gpt@)@ﬁehlkqu, —O)NF!”R18 -

B ABBUAY SNET B SRR ot PO sy,

e(p(t:@c)ﬁw |- gac (<ONR'PRT1 edlogen, hhydll@(yt anitrdyr eyansu lagytli aneatytoxy; wherein

t " el Quﬂs"n CRNI rft;e ?e%os?fbgtﬁﬁ l:)l'té dependently
ARG ot 8 e ol {ngeg

selbeted froamthe grmqbapmasbmg bfy —Blétfm@é‘f edﬂl-foyolnamyle N(C1 salkyl)cycloalkyl,
-NHCy, -N(Ci.salkyl\Cy, aryl, heteroaryl, halogen, -C(=O)NR*®R*, -OC(=O)NR*R?,
-C(=0)(Cy.4)alkoxy, and —-C(=0)Cy; wherein alkenyl is optionally substituted on a terminal
carbon with aryl and -C(=O)NR*R?; and wherein aryl and cycloalky! are optionally
substituted with one to three substituents independently selected from R™.
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group consisting of CIl.6al kyl, Cl.6al koxy, -NRL9R9,
-NHC(=0) Cy, -C(=O NR'FR18, -C(=0) NHCycl oal kyl,

WO a{os@)Mi4<1_ 6al kyl ) cycl oal kyl, hal ogen, and arB¢tT/US2005/001659

wherein al kyl and al koxy are optionally substituted

gtnoﬁs t,%,r@ @{er%ns 8hoH g%tkﬁﬁﬁtufe@ HUeESnét%/d%‘lgrsbfégte% from the

aar9lup gmflsimlob@h ayiyl, a@esadiwv,oﬂ*émg NU@&#@IG% eGEPINRR™,

‘pr ferabqyﬁggggpdém(%ﬁ(? ﬁ%&%ncﬂ q&v%d@?{/le wherein alkyl and

i ey el @nmqrwlxsewtls@t@@u on aerminal bamon@m mth one to three fluorine

gﬂuoré ! m‘r)&/\t gﬁlkj BPL’&@Q %’1%}}' %&@/h@&#ﬁ&[@né %/C‘J%H@?are optionally-

Fatvés’@u’@ldlthQmuR@depemMIy@Eytedhmm BY.is preferably .
pi per gelj yAwre tﬁfera%%ﬁb hd il t%%ﬂbﬁgﬁ%ﬁg‘%dwﬁ&nﬂy selected from

sel ecte rom consi's
cniﬂlmqamgnhw( EO)aﬂioxy@pt{wally s@stiatb & wittoniChrdafikaving, atoms, -NH,,

Cm)d?&% 9 éé“ gé?)lll K alsg!aryl aryl,

het er d%reﬁﬁlrablyawderm Bf & NHQZ(;#Q)IC;/ tkmrng umprafe]dibly apdratdmyl and

S Gl Rloslilfor sl ot e @B Yons e Gl

tCh r4elbyl§(ﬁt@)t(31r4albyu -6114&1W(94m@ma”&0>®6 |CGQ$|EUC|C(=¥Q)HTW heS(=0)(C;.4)alkyl,

g:l{@)((éow?ﬁ\@[yl Rﬁ%&ﬂggapﬂlﬁ?m {XP]Wé{%faP ?%Cr '%%Q‘HH wherein aryll

wlmdrtbe armmmomowe@1 42lkyIGHtQ)and) Cy—@)andtartduseganw isloptionally

M TS M T R —

oh &+ salky vy slkawy, ihalegean dmsirowhNblﬁ AH(Dekdikp) and 2!0(C1 «)dialkyl; and
:\']Ag{g&%iﬁ ﬂ[e%g%yg@m bgfi’ %ulﬁs&u t%& Wtﬂ%éy(? ospv\qgnhree halogen atoms, or, one

{oxe spbstipiantsal ene- 2- car bonyl ) - pi per adi ne- 4 car bonyl] am
s yl di {
pr ccen ot REERE, A & i EhU EnEIERR UBPhE i, gfioro, methoy,

. \Mﬁfmommuetb(ow by ¥Hgdertheymo@d, vBehldyis.napbihgl atded Breajbito z¥ro, R®is (4-

e S e v O

i s i nduglerrad etribpdiswniscefdde presentingsntiop irmiutsi cotmipognas of Formula @

heteroaryl, -OC(=0) NH2, and
g’}' %&fi&yéﬁereﬁqﬁﬁ% 'yI is substituted with a

subst iMare preferablyeX tislydrogen.t he group consi sting of

i ndepe en? ? %%W%ts %ﬁ@%igééﬁ\%%én Wg%dséﬁiogp@}’%ﬁ ¢f Formula (1)

Whemlmydﬂ"@%@menﬂly sélectee fromnd gaiupephsistfy ¢f Gy ;@kﬁsSOQH COQH

s s UMW N Pt

SzleGiali kipim thptgraupeddngistisg b HOISOLNH, ahd hydioRy.

o1 satlePleepi Dol oy beRlNcFRRYS |

( C1. 6 Musk pieferavipChisia@)ORERY C1d6) al kyl am no- car bonyl ,
35
opt | on iy BybLEFBoREREF T Heedaf3tyon PekioB bmpeynds of Formuia ()

~<<

~ @hein RY Istsieiemiecﬁﬁ)rﬁtr&al dreay tonsidkirg of hW()@én &), ahlkyloptionally

smgs?%utga % Nl-ﬂ{: alkaetﬁb 5d>élll<yl %r aal%a[érbonyloxy C, salkoxy

carbonyloxy, C1-6alkylcarbonylth|o, (C1.6)alkylaminocarbonyl, di(C,.¢)alkylamino- carbonyl,
one to three halogens, or hydroxy; and aryl optionally substituted with Cy.salkyl, C;.calkoxy,
Ci.salkylthio, Co. alkenyl, -NHy, -NH(C.¢)alkyl, -N(Cy.q)dialkyl, aryl, heteroaryl, aryloxy,
heteroaryloxy, halogen, hydroxy, or nitro; alternatively, when R® is C,galkoxy, R® and R®

‘ 9
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het er oaryl oxy, hal ogen, hydroxy, or nitro;
alternatively, when R6 is Cl _8al koxy, R5 and R6 9 WD

WQee5/00323214 PCT/ US2005/ 001659 are taken togepPtiEUS2M0$/601659

the atons to which they are attached to forma 5-8

Rogethsl b Gtdnd @ w8k hitihelo form Y 4181
ﬁan Cl 69al ky%msh&bstltut edWWI 9 ok effto fofm 8imembered
dN¢rOEYEicdingy| ami nocar bonyl V\/nen ring systemA is

. %é\fﬁécf hel hsis%ﬁé}%%n 6, e'a%yllsuybgﬁtu‘téd th dif® O%%Rﬁcﬁnfn%&agbonyl when

or o- benzot hi o and provi

- iregeyaiem Mfa:al,4(d1ﬂl@gp Qg}qanyg o8 i ButséaHmnchZ R* is 5-chloro-benzothiophen-

?ﬁﬁ%ﬁf foGiRed lF\ME @thl‘—mﬁgn o] @kﬁl&ﬁl&ﬁgﬂt@d \Ngh g fﬁkylcarbonylthlo when |

uoro phenyl, n
smcm@mmb@w&,étdﬁlm@henykws 1, RbiscChis, @hd ZaB] ig, 5-etHorioshenzothiophen-
gf¢ected fromthe group consisting of hydrogen,

3al kyl optlonally substituted with
C1. 6alMgredaefaabil, 6% s satzctahiram the aobpepheistng chyewgem Cy.zalkyl

BRI P RO, S brooniany, Cronor

mmqnxlmlo @ngbaﬁs[ygarnmq;;lat@nmbdi(Oedwkylammcmmﬁ, one to three halogens,

o Oﬁ@o%ﬂx%(%d 5&! ?ﬁ&n  uhbA db?%%#dgﬂ#%‘é@”ga 5/38aken together wifh‘

at tac
rieghdlomsdo wmmtyey Ate attaﬁged iorfovn a7 membersqd mosogychering;

%%Q amﬁér#gr?:éadr %g%aﬁﬁl %m)%htuted with di( C1fséalkyEmlnocarbonyl when

smgsastemhrso’s pioistwarg- plmenys nis 1/8° ISQH}aanZ‘rﬂT’ Zs Bhioso- benzothlophen

e A e T

@hg GustRiy /téﬂibéWIUDM-phWYblm is it N° is\BHxaMAZIR' is 5-chloro-benzothiophen-
éLA}-difluoro-phenyl n |s 1 R6 is CH3, and Z-R4 i s

-’chl or o-benzot hi ophen- 3-yl. Mst preferably, R5 is
hydr odéost Drefembl?aREyel hydmgleo rmaDh ;allss(h bptiortally edosiitutéd @ith C;.

@k)@%@@tﬁ)@&% %x?éargw&@y ”( amrl%&é%lthnf)bg)ﬁ }alkyl%no carbonyl,

or dfC(- ﬁlkﬁamimamwo@m aitmlyatweknvsfhm Ré m@isatkeky RwindrR® are taken

E%eétﬁ%r%hqﬁé 5%9( %@rﬂﬂe?@ ea%tfa Eﬁg g&ftoﬁ“rﬂ%eé n\eermb‘@récpmonocychc ring;

@rqmdﬁﬁidhehﬂﬁewﬂwcHhameaangl subgtitoteiddeth dl(&te)aﬂﬁflarsmmanmnyl when
tnﬂ?%ﬁ% Lsk;?/ll HABRI-bb éhh/leg i ¢ lﬁe is OH andyZ-fK is §-chloro-benzothiophen-

am nocarb
3 v andmrqvuded iitak Ry Is, othentbarlCh M(yl sutISHtutedMItlZCRéalkyk:arbonylthlo when

5{@ Qpﬁgﬁaﬁﬁgg&iﬁpgqu lm/ A tnI % 1 ﬁmlg V(\ﬁsgé{h&j?q%“t E%tch%}o b%nzothlophen-

ut'ed
@iyl6al kyl car bonyl t h| o when 25 ring systemA s

g 4h:j'g;r%fﬁﬁ'é§ gg{ﬂaﬁﬂl’ﬂq{lt@of t@eé esgﬁ er o J’Cﬂﬁ% %m%ub&s of. Formula (1)
wihergin B8 sr&electadefmm tive group noesistingd Orckkydf Catkoxy, £2(eal)<enyl
LS, 50 o581 R LS RSN gy st
aneh teginaboarbavhatomi withed kybatltwhkmdgpemiedtlya‘sédectydi framehe group

RPRAR R o) R el UG AR DI -

@lkmarbmmﬁhlosch @kmcmor%bWo@ s)m&dmmummomwa@ s)alkyl-

gg"tir?c{;% oﬂg 'ﬁagy]j ﬁﬂﬁlngy a‘ug &fﬁggﬁ{)}}ﬁé@%ﬁw(ggywyl are optionally substituted

(@i .obg dd Kyea sulatitEentsongépendert@lsefdctdkiydm the group consisting of aryl,
hydroxy, C,.salkoxy, and halogen.
More preferably, R® is selected from the group consisting of Cy.salkyl, Ci.salkoxy,

heteroaryl, aryl, and hydroxy; wherein alkyl and is optionally substituted on a terminal
' 10
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am nocar bonyl, and hydroxy; and wherein heteroaryl and
aryl are optionally substituted wth one to three

waenishrzuent s i ndependently sel ected from t he BEDUR2005/001659

consi sting of aryl, 35 hydroxy, Cl.6al koxy, and
hakmetomVaiHea Qulfsftlﬁfeﬁpédectﬁfrbﬁ C%%blﬁ@hﬁ@r)fl r@RybiRRy; and alkoxy is

group conS|st|ng

hmh@rﬂaiursybstltﬁhewon aaﬁ%mn%qe@éqp wxﬂm\ ﬁébﬂ'ttaﬁntmdeaﬁreﬁqr@y selected from

I [
,200 I/Qia gg)lﬁzl%@&é %Ig ?%gg%if%garj Eg«% egégﬁ%mocarbonyl and wherein

JetproatyLans arykare optienally srbstiutedmith ope thyee sihstituents independently
t

Ul el Bhding AR Bk g

sel. ectIé@BtﬂoreiﬁﬁaDthB @rwte,cbfm@n dhe @r@ueponSIstmg of methyl ethyl,

r X I 0

RO BYAR RN ko B0 o s bt AR 5 B0y ool
Swbsfituted vdth %sﬂIKW@W@OmeXM‘I ae@ déGb@)alkyla@marbonyl
i nde p4R
ary| p@?@%ﬁ‘gb%n?bg?ﬁ%&ﬁi@ﬁhg gﬁﬂ@v%ﬁ%ﬁﬁn&%@éoﬁﬁb&&d?%f Formula (I)
pyvr@fr@n iR, blq&shq aryber kigych hetem@rylh@hgﬁ@myiwﬁﬂeﬁroa@l are optionally

“8%@? W]tgghg fpﬁ"ef)g)g?gjllée él%ﬁWhen Y is COZII{I aArmuit be a bieycle.
(;1 3a|l\nqrg>pr@fpta 14116 9ele@tg@§pmtbe gepun quSISUng of mdolyl benzothiophenyl,

C nocar bonyl .
gﬂagﬁ @H@égl QE‘ES‘W rrent ”'“%MI %h& G%%@ﬁ%@{%@ntl on incl ude
conpouvest pedferblymdlisisglegted tromvth@ gesiup cenpisting ¢filegalyli kenzothiophenyl,

I l'ic heteroaryl; wherein aryl and
%Ién\ﬁena gtrhgle‘ﬁgfe optionally substituted with the group

R4; prioovetitents of thehaasent inyedmrHnclpderoempeends dbiFeyayla (I) wherein
WS omd t%ftﬁfe%tgu%st C}g?ﬁt? sé%kl%‘atf ﬂnfh(e%ﬂ% ﬂ“@on%fsﬂHﬁoL%){dro%ﬁn Cy.salkyl, Cs.

COﬂSIStIn enzot

qalwkﬁ@yl|<h1>ealkoxsscaqyl(0m)alkepvl hﬁldgmn@@t%mz&(a@wﬂiﬁ%t aryl, -CO;H, oxo,

gfcﬁér%)lvﬁveeﬁég taﬁyfsé‘rL @Q/ Jr% gﬂ?lérﬁﬂ% ﬁlﬂéﬁﬁﬂ?&’ BR Iﬁéﬂnﬂﬁal Erbon atom

. awmsub@hwnmeleqi@d iwr@mdx ~NRYBH oramtq ﬂarﬂqm&oga@ﬁp@mydspxy wherein

Oafr IFI_?{) nQII;ﬂél)bsmﬁftEd \r/I/]lth Bﬁe't hPééGSJb%tlﬁJBﬁEGIndepender}tly selected from

uent’s selected Tromt group consi st
H;,am tﬁ@egnoumorﬁsatlngpf hx(dlogereél1 Kcékw& eeikO&alGeeﬁ%enyl -NHp, -NH(C;.

IM Cﬁ&%fﬁ éﬁﬂyéryl 9(%‘?)2 n%ry&v% ﬁe&é&gargﬁ&(}jl A%%rov and nitro.

ar e opﬂref@r@ly R'ds108e tqtbmdsubatltaemt@ setented froar hergrewmennsisting of Cy.

S0 DB MBSO ES e O o OB, S oy

rox ereln
ofkidneid, gand ayano; Mtalﬂrealkwanbl aﬂmy ate optiopally substltuted with a

‘ SSHB&I’(IJ&H’I%Heé@@é#ﬁl@%@%@%ﬁ“%n? eN S an{/fwe&& rtlgr@}: 'I‘IQB en atoms, or

roup consi rogen
md@xm whergin aryl M—thlonam{ MStltuﬁ)t@qI with a sumuma)tmdﬂpleycuently selected

hy r@f&?sL%]%. t'P%e‘F %&02‘?(% Eeg,ﬂ)&i‘-g%gﬁ%\% W‘ Iﬁ@n hydroxy, and

gign‘gt : tuents selected fromt hle group consisting of Cl1_

haI ogel%o\% D{%‘l‘@%@/lﬁ@%&n t)gl\ﬁggﬂggé(t\{ueﬁ g{élé&%%g?gﬁll e @yd'up consisting
€1l CH.calkenyi aryChaydlkenyl haldgenryarat € (eP)ICy mierain aryl is optionally

%HB&Hutkmg?V@JbgtlﬂFntséép&%Jf’ﬂ?ﬁ%abﬂ%ﬁ ? q}enetllkcyx sel ect ed

ato
hydr oXyost phederably, Bi* isl oriego by smmeyutsssﬁimﬂed inomttlmjgmup Icon&stmg of

§|U8H,I,)GS hIoHﬁthrbH%%pﬁ%ﬂﬁPtplhgnﬁFd féﬁl%g)yl, and -C(=0)(2-(4-phenyl-piperidin-1-
ylcarbonyl)). ‘

11



fromthe group consisting of hydrogen, Cl.6alkyl,
Cl_6al koxy, aryl, hal ogen, hydroxy, and 30 nitro.

woeos/op2ef erably, R4 is one to three substitueP€BUS2005/001659

selected fromthe group consisting of Cl_6alkyl,
Cl. 6al kenyl, aryl (C2_6)al kenyl, hal ogen, and -C(=0Q)Cy;
wheEgmbndiatents ofshe phosphanicyandlibsphinic aeids @f the pgesent invention

e L

deffriedrtinclidingrtioe previouslydisiedgreferre@ sulistitidions i anyreapphingtion).

o Sl o B AT PSR vl Tov,

2005/ 073214 PCT/ US2005/ 001659 odbmENts of the

phosphoni ¢ and phosphinic aci ds ofp*p‘e present

i nvention include thase- wnds _lof Fornmula (1 a)
y.

wherein the substit 3 =TrasPr evi-olt| y defined
(i ncluding the prewidy
substitutions inRa eOnhi nation). Exanpl es of

list preferred
enbodi nents of the presé:ht. i nvention ar 8@5hown in
Table I: O ORS HPR6 \nNY-~ZR4 AW 25RR3
(la) Table |l Cod RS R n WZ-R4 R2 AR3 1
napht hal en-2-yl H-CH3 0 O sIatle N-methyl - indol-3-yl 2

3—4—di-Huaro—pheny—H-OH176-5Ct—benzot hirophen=—3=yi
3 naph n-2-yl HO—|5005-CI-GN-rrEthy -inJIoI-S-%I 4
Cpd|4-f1 uo enyl " H OH B0 5-|a - Bnet Hyn- | Mol - 3- yI Z-RS
- |naphRffal’'eri~gsyl H OH 0 O 5-]Me benzotlhi opheny2-yl 6
3 f:u.\JI o=prenyt— CH8—t—0~5-C - IN\FTetnyt i nd !-J'E!%I' tll
1 [Siabhfliafdnueyo- phenyl HigHS 4 0 gl - N-gef hy! 'ﬁ{%_ﬂ?@/‘f‘
3,4-di 4 H oH |1 o |ZC
2 | 3,4-difluoro-phenyl benzothiophen-3-yl
3 | naphthalen-2-yl : H OH 0 | O | 5-Cl-N-methyl-indol-3-y!
4 | 4-luoro-phenyl H OH 1 | O | 5-Cl-N-methyl-indol-3-yl
5-Me-
5 | naphthalen-2-yl H | OH 0 | O | penzothio phen-2-yl
6 | 3-fluoro-phenyl H CH: | 1| O | 5-Cl-N-methyi-indol-3-yi
7 | 3,4-difluoro-phenyl H CH, 1 | O | 5-Cl-N-methyl-indol-3-yl
4-{[1-(naphthalen-2-
yicarbonyl)-piperadin-4- 0o | O | naphthalen-1-vl -
8 ylcarbonyl]- H OH P y
amino}naphthalen-2-yl
9 | naphthalen-2-yl H OH 0 | O | 5-Cl-benzothiophen-3-yl
10 | naphthalen-2-yl H OH 0 | O | 5-F-benzothiophen-3-yl
11 | naphthalen-2-yl H OH ‘0 | O | 5-F-N-methyl-indol-3-yl

12




4-{[ 1- (napht hal en-2 8 yl carbonyl)-pi peradin-4- HOH O
yl car bonyl] am no} napht hal en- 2-yl

0 napht hal en- 1-yl

W@ 20aph2hal en- 2- vyl

HOH0 0 5-

C - benzot hi ophenPGF/yB2003/®1659

napht hal en-2-yl H OH 0 O 5-F-benzot hi ophen-3-yl 11
naphthalen-2-yl H OH4 0 0 5-F-N-nethyl-indol-3-yl 12 WD
2005/ 0 X PCT/ YS2005/ 001659 Cpd RS R6 n WZ-R4 R2

Cpd|OR3 12 i no- phenyl gH OH|1 O - Cl 1bgnizay h] opherz-g#y!
13 .g#aphthal en-2-yl H OH Q O 5-Br-N-net hyl }indol -3-yl -

14 _Phenyl RO 1 ' d;en Bmiphl
3-fl uoro-phenyl H CH3 1 0 §-d -benzot hilophen-3:yl 16

12 §§IT“I!"PTH"‘PU¥Jro phenyl H cH3 |1 O L CI 1 b’enzg? h 5‘3}\%’{?5‘%@"9'Pphe”'3'yl
17 QA difluoro- I{hnn\/IJA CH3 : .

5- benzot hi ophgn- 3- 1§ ] 0| 5-Cl - .

13 '@Q%tg?ﬁpéﬁ Hen- 2- I 1)‘5/'I 4-f1 uor@p%herpy H g-l?é-N-methyledol-s-yl
-5 Cl—benrzothi-ophgn—3H—20naphthaten—2—yHH-CH3—0B81-06

benzot hi ophgn- 3- 2] uot ¢- phienyl

14 %hép Yibenzot hi ophan- 3-y 27 a‘%hf hal ef]- Z-wyl E@F%PF%QBP“G“ 3yl
N—i’w‘tk H—rdet—3 yl 23,_7‘T&F|1'L—||a| 1= .-y"r HCGH0—"06

-l hi ophgn- 3- 24 4- Aluor ¢- phenyl i

15 g’ E{ _l‘(%éﬂél‘gé hi ophen 3- ﬁ 29 py(?'l Ui n{ B?yl dﬁ%nktgﬂmhen 3yl

S—€r=benzothrophdgn= 3 yt—26Taphthatfernr=12=yr 174100
(r?fm% --3- yl maphthalggzwﬂ—@—lo_q} hen-3-vi

16 %L? mbﬁﬂo ﬁgl )-| ndol - yl 198 napht hal eg- 2_b§[12%hxop en 3¥
u—uZu—u 00— 5-Cl—fhenzoti upferr d_yl 3V D57 07321%

17 Méhﬁ@l@cﬁfeﬁﬁl%c Cpgy RS R6 now, Z- R4 R D Re18nzothiophen-3-yl
3,4-difluoro-phenyl HCH2CH3 1 0 '
S5-Cr-benzot niophgn-3-yTI 3¢ benzot hijazgl -6-yT H OT 0 O

18 | phehyibenzot hi ophgn- 3- ¢ OH 1 | O | 5-Cl-benzothiophen-2-yl

19 | 4-fluoro-phenyl H - OH 1 |1 O | 5-Cl-benzothiophen-3-yl

| 20 naphthalen-2-yl -H CHj3 01 O 5-Cl-benzothiophen-3-yl .

21 | 2-fluoro-phenyl H CH; 1 | O | 5-Cl-benzothiophen-3-yl

22 | paphthalen-2-yl’ H OH 0 | O | N-methyl-indol-3-yl

23. | naphthalen-2-yl H OH 0 | O | 5-Br-benzothiophen-3-yl

24 | 4-fluoro-phenyl H CHs | 1| O | 5-Clbenzothiophen-3-yi

25 | pyridin-3-yl H OH 1| O | 5-Cl-benzothiophen-3-yl . |

26 | naphthalen-2-yl H OH 0 | O | benzothiophen-3-yl

27 | naphthalen-2-yl H OH 0| O )l/\ll-(s-phenyl-alIyl)-mdol-3-

28 | naphthalen-2-yl H CH,CHs | 0 | O | 5-Cl-benzothiophen-3-yl
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31 napht hal en- 2-yl
-piperidin-1 -
wQ b@anmy| ) benzot hi ophen-3- y |
CH3 0 0 napht hal en-1-yl
hi ophen- 3-y

2- (4- phenyl

v 0 0 5-d-benzot

H OH 0 0 napht hal en-1-yl

34 napht hal en- 2-yl
| 35 naphthalen-2-yl . H

32 napht hal en- 2-yl
33 napht hal BPOE/RS3005/661659
H 3 -nethyl

HCH3 0 0

yl) =

CH3 0 Q 4- (4- net hoxyphen
Cpd pi peri o yl car ponylge- -benzot gt ohehn3{ W 36 - Z-R*
naphiyae -yi H phenethyl| 0 O
b-d - hpn7m‘ IH opheh=3.y| phenyl 1.0
: napht hal en- 1- i 3B 4-net hoxy-ghenyl HOH 1 0
29 |53.¢ydiferrBR$Ybphen- 3- 3- | pehdd s 30 1ndpﬂt hér @hbezlz91hlophen -3yl
H[1l 3ldioxol- 0D 5-C-benzothiophep-34yl-.
S-yl)-propyl 3-(paphthyl ht h Ien- -y ,
30 et?g']Z?WaZ@Pé Vb - benzdt hi ophenr@'Fr roopyé 5-H-benzoth|ophen-3-yl
2 //l /Bnn?\/l X yeaf bony!) 411 ngnhfh 2 y! HCcH43- 00
. i Nz yI car aonyl )- -pen hi o 13~ 1| 42 '
31 %%E'E i n nyI ~H OH 1AO 5-0C - zot hi“oph n_il_ayptha[?_n-#yl
h'\hlﬁf 1 Ll /£ A4 bl PIUREN A n
‘?J BLLL%Y |JIIL llu.l C‘Il LI \'-r |lyu U/\y \v) henyl piperidin-1-
t hi ophe1-3-yl .phenhyl Rr | 1£ '
32 '?i‘%‘zg PPCT/ US20087 00166 )Cébd RsVRe 7 \W¥¥e
’2 / / N- han-lr\ I! p: per: nl /Ia{-ri nq) h‘?g iophen 3 yl
apht hal en-1-vyl haI en- 2- yl
33 r‘(ﬂﬂﬁ'ﬂ%ﬁ 2 E HOHO0'S 5- CI - zot i ophén-é‘-aﬂ'thalen'1'yl
34 | naphthalen-2-yl H 8-methoxy- O | 5-Cl-benzothiophen-3-yl
propyl :
‘ . 2-(4-(4-methoxyphenyl)-
35 | naphthalen-2 yIl H CHs O piperidin-1-ylcarbonyi)-
benzothiophen-3-yl
36 | naphthalen-2-yl H phenethyl O | 5-Cl-benzothiophen-3-yl
37 | phenyl H OH O | naphthalen-1-yl
38 | 4-methoxy-phenyl H OH O | 5-Cl-benzothiophen-3-yl
.| 8-(benzo R
39 | naphthalen-2-yl H [1,3]dioxol- O | 5-Cl-benzothiophen-3-yi .
‘ 5-yl)-propyl
3-(naphthyl
40 | naphthalen-2-yl H en-1yl) O | 5-Cl-benzothiophen-3-yl
propyl ‘
' 2-(4-(Benzyloxycarbonyl)-
41 | naphthalen-2-yl H CHs O | piperazin-1-ylcarbonyl))-
-benzothiophen-3-yl
42 | 4-methyl-phenyl H OH O | 5-Cl-benzothiophen-2-yl
3- : :
43 | naphthalen-2-yl H S’;QKSI;OXV O | 5-Cl-benzothiophen-3-yl
propyl : '
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3-[(1- phenyl)-cycl ohex 1-enyl
H OH 0 0 napht hal en-1| -yl

am nocar bonyl ] -

- N- et hyl -

46

na ht hal en-2

wQ2(os4781phenyl ) - pi peri di n- 47 napht hal en- 2- y| P&T/C5308001659

0 1-yl carbonyl) -

benzot hi ohen-3- |

48 napht hal en- 2- yI

H (p3- phenyl) 0 0 5-d -benzothi ophen-3-yl___49
3, 4-di xy-phenyl HOH 1 0 5- d - benzothlaphen-SnyI
|cpd 51 nap n-2-y| H g#-phgnyl )ge0 O | n | w -R*
| - Gl gbenzothiophen-3-yl  bytyl . 52 ngpht pal en-2-yl H OH
() ﬂ ﬁ Cl J&LRP]‘ hyll-indaol-3-\ 3-(A- 153 haphthalen-2.yl
%ﬁg?ﬁ Cl - benzot ii ophen- 3-lyl phenyl) propyl
| ) 54, pyrriol i yun-1 - 0 A

44 n-- yl car bonyl)] na thaleanb Qggﬂhabn'lw
be zo en 5-y| H OH 0 4 5-d -benzot hi ophen-3-yl, -
56 naphtha[en-z-yl H OH 0 @ 5-carboxXy- Nt Me-'{ ndol -3- ylI’

45 | maphinateol2-p- 3-yl [H OHH) 0 rlaphOhial er- @- yI S 58 5-Cl-benzothiophen-3-yl
napht hal en-2-yi H OH 0 0 7-|Cl - N- et hyl - ndol-3 yl 59
[Bfit-phomhcyefuher- 6- yI H OH [0 0 naphtfhal gn- 1] 15 WO
200p/-0iF321yI-PCT/ US2005{ 001459 d R5,Rp )

46 @rdnocpahy(]6-c h fto rg{z- 0Xo- 9 - di h39dr066 népﬁ%ﬁaﬁ% y
baphivatendayiol - 1-yli )- H CH d 0 napht Hal ep-1-
pi peridin-1-yl carponyl] naght hal en- 3-yl 2(@1F1menW)pmeﬁwn-

47 | naphthalen-2-yl H CHs 0 | O | 1-ylcarbonyl)-

. benzothiophen-3-vyi

48 | naphthalen-2-yl H (3-phenyl) 0 | O | 5-Cl-benzothiophen-3-yi

propy!

49 | 3;4-dimethoxy-phenyl H OH 1 | O | 5-Clbenzothiophen-3-yl

(4-phenyl) . '
51 | naphthalen-2-yl H . buty] .0 | O | 5-Cl-benzothiophen-3-yl
52 | naphthalen-2-yl H OH 01 O |6-Cl-N-methyl-indol-3-yl
3-(4- :
: methoxy- ,
53 'naphthalen-z-yl ) H phenyl) 0 | O | 5-Cl-benzothiophen-3-yl
- propyl
3-[4-((3-phenethyl)-
pyrrolidin-1- ‘ 4.

54 yicarbonyl)]- H OH 0 | O [ naphthalen-1-yl
naphthalen-2-yl

55 | benzothiophen-5-yl H OH 0 O 5-Cl-benlzothiophen-3-yl'

56 naphthélen-2-yl H OH 0|0 )5,[_ carboxy-N-Me-‘indol-B-v

57 | quinolin-3-yl H - OH 0 | O | naphthalen-1-yl

58 | naphthalen-2-yl " H OH 0 | O | 7-Cl-N-methyl-indol-3-yl

59 | benzo[blthiophen-6-yl H OH 0| O nmmmmembw
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61 4-bi phenyl H OH 0 O naphthal en-1-yl 62
napht hal en-2-yl H OH 0 O N-cycl opropyl
woredolpr32indol - 3-yl, 63 napht hal en-2-yl H OH OPOI/US2005/001659
4-Cl - N-net hyl -i ndol -3-yl 64 benzot hi ophen-2-yl HOH O
Q naphthalen-1-yl 65 naphthalen-2-yl H QO : :
5- cyano, et hyl -{ndol -3 vy 66 4-hydroxy-phenyl H OH
cpd|l 0 5-Q zot hi pphergs3-yl | 67R{ 6- Br }y naght/hal enzgy!|
H OHpe-0~5X{,- benzot hi ophent 3-yl 68 napht hal en-2-yl H
Od 0.0 lndf 3.yl A9 2.aniho- H OHD Q
SB-G-Q%@TIQfOtﬂﬁDxmheH 3-yl bepzot hi azgll -6{yl 70
- |32,80jydetrexyl aminp) H OH O P napht hal ent1-yl
60 |nearizgimidagohd @t ent 2- yIH71 napht®thl enl 2- yI OH | @dpbthalen-1-yl
Spiperidiematgadanytien- 3-yl  3-( N-benzyl} amino 72
craphthjere®yhet hyl ) H OH 0 0| napht hal fen- 1-yl
napht hal en-2-yl 3} (pyridin-@4-yl- 73
.| 61 |p4rbipbeinydi n- 1-yl caf bonyl)- H OHAHO na@hi hal ¢ maphihlalenriayl
ht hal en-2- | 74 .ngpht hal en-R-yl H OH 0 O 5-net hoxy-N
met hyl - . +indol-3tyl 75 3-(pethoxycarbonyl 1 io&l
62 mgpithaddreyll- yl  haphthhal ent 2- yH 12‘ O 2005/ 2,[ —E\dol3 |
PCT/ US2005/ 001659| Cpd A R5| R5. n Wiz-Ri R2 |H5 7 v
napht hal en-2-yl H OH 0 0 6-Br-benzothi ophenq3-yl 77
63 |mgphihadane?yb-yl H OH dHo , N-i $3pr opyl0- | nQol| 43CkyN-metByl-indol-3-yl
4-chl oro- nhpnvl HCH3 1 0 5-d-benzot hi pphen-3-yl 79
ui nol i n- 6 H OH4 0 0 napht hal en-1-lyl 81 :
64 QHZPV‘!QB’B%M'hyI phedyl H|oH PR 0 | O [ naphthalen-1-yl
"'_\ Cl-benzot hi nnhpﬁ- 3- yl 2 nnpht hallen- P- yl 1H OH Q0 Q
o5 IN: aﬁ) nen Yln- ) r;lldol -yl H OH ol o ;—cyano—N—methyl-indol-3-‘
66 | 4-hydroxy-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
67 | (6-Br)-naphthalen-2-yl - H OH 0 | O | 5-Cl-benzothiophen-3-yl
68 | naphthalen-2-yl H OH 0| O | Indol-3-yl
2-amino- .
69 benzothiazol-6-yl H OH 00 5-Cl-b§nzoth|ophen-3-yl
3-(Cyclohexylamino) '
70 methyl-naphthalen-2-yl H OH 0 | O | naphthalen-1-yl
71 | naphthalen-2-yl H OH 0 | O | 5-Ph-benzothiophen-3-yl
3-(N-benzyl-amino- -
72 | carbonyloxymethyl) H OH 0 { O | naphthalen-1-yl .
naphthalen-2-yl :
3-(pyridin-4-yl-
73 | pyrrolidin-1-ylcarbonyl)- H OH 0 { O | naphthalen-1-yl
naphthalen-2-yl
. 5-methoxy-N-methyl-
74 | naphthalen-2-yl H OH 0 O' indol-3-yl
3-(methoxycarbonyl)-
75 naphthalen-2-yl. H OH 0 { O | naphthalen-1-yl
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4-(1 Hindol
0 napht hal en- 1-yl

woaphohien- 1- vyl

5-Cl -1, 1, di oxo-

86 napht ha

-3-yl) 83 piperidin-1-ylcarbonyl)-
napht hal en- 2-yl

HOHO
85 indanyl HOH 0 O
len-2-yl H OH 0 O PCT/US2005/001659

benzot hi ophen- 3-yl

((3- phpn\/l ypyrrolidin-1 87 ylcarbonyl)-naphthalen- H
apht hal ent 1-yl  2-1} 89 naphtjhal on- 21 yl HPh O
0 5-C - bénzpt hi ophen- &yl [((3-rfet hyl h Sow Z-R*
v Ebno) methy H OH |0 0 .naphtjhal en-1{yl - .
RapR-ha-aR -2~y — oyl —N-—QJ
nmet o- car bohy| O apht hal en- 1-yl )

76 H}?&H?ﬂ% ayb yl 3t %/(2—) "llret hoxy P 0 8 6¥Br-benzoth|ophen-3-yl
cat hnn\ll \ am nonet yl ) ' H-OH 0 0 r\ tha en- yl .
na 2 yl 3 (4-(2-oxo- . .

” %fﬂﬂﬁe“ﬁ% ¥z oi m dazol - 93 1 -y H p| pepl i R- 1 NHigperopyldigol-3-yl
U \VJ ﬂanht ha! CII .I." ll \/u'l bUI VA I } IIu'JIIL Ilul ull 2 ‘II 1 7 \VAD

7 PCT/ Us200 /001659 d 'R5,Rb

78 (@2%%% Fgh?‘%]g]nyl ari no- car bon)(/3 oxy) mlt hy(p)- Sajlﬁqnéoﬁ")phen -3yl

maphtiraten=1=y raphttaten—2=—y+—S=(phenytafino
_rrethyl)- HO—IOOnap al gnalty, 4.

7 m@en- - | 96 qui noll_li n-2-ly Q—Im DO é ﬂgphthalen 1yl
mapittatem=1=y1

81 | 4-trifluoromethyl-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl

82 | naphthalen-2-yl H OH 0 |- O | N-phenyl-indol-3-yl
4-(1H-indol-3-yl)- b

83 | piperidin-1-ylcarbonyl)- H OH 0 [ O | naphthalen-1-yl

" | naphthalen-2-yl
85 | indanyl . H | OH 0] O naphthéllen-1-yl
. . | 5-Cl-1,1-dioxo- ‘
86 | naphthalen-2-yl H OH 0O benzothiophen-3-yl
((3-phenyl)pyrrolidin-1- '

87 | ylcarbonyl)-naphthalen- H OH "0 | O | naphthaien-1-yl
2-yl ‘ :

89 | naphthalen-2-yl H Ph 0 | O | 5-Cl-benzothiophen-3-yl
((3-methyl)-

- 90 | cyclohexylamino)methy H OH 0 | O | naphthalen-1-yl
I-naphthalen-2-yl - : '
3-(cyclopentyl-N-

91 | methylamino-carbonyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yi
3-((5-methoxy

92 | carbonyl)aminomethyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl - '
3-(4-(2-0x0-2,3-
dihydro-benzoimidazol- -

93 | 1-yl)-piperidin-1-yl- H OH 0 | O | naphthalen-1-yl
carbonyl)-naphthalen-
2-yl
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woaphohien- 2- vyl

3- ((4- phenoxy- phenyl) 97 am nocarbonyloxy HOH 0 0

napht hal en- 1- vyl

nmet hyl ) napht hal en- 2-yl
H OH 0 O 5-(4-F-phenyl)-N net hgT/AUS2005/001659

98

i ndol -3-yl 99 naphthalen-2-yl HOH 0 O 4-Br-benzo
thi ophen-3-yl 3-[(4-henzotriazaol-1 -yl 100
[ I i'n= bonyl)]- H OH 0 0 napht hal ¢n-1-yl
Cpd . - (4- phenyl|) - piggeri di p- | W91 Z.R* .~
-yl ge l}- H|OH 0 0 naphthal en-1-yl| na|hthal en-2-
| ?((nnnhtﬁaJ:&_’)_ 102yl ¢ i pekidihd H O4 0
G %@hylgﬁ,ﬁ@n -yl ylmet hyI am no- net|hyl
94 |NBREARKPMeiny)- - ((34 benzeneg f onyb) 003naphthalen 1-yl
mérphmaqé;l,L@wl yl carbonyl)- H OH 0 0 naphthal en- 1-yl :
hal en: 7AI Q-(I\LFQ (A.nyn_l_
p'hsPrWPW&mSWS triaza- 104 spiro[4.5] | H 10 0
95 | rapprrwAmervl: yi  |decadb- 8- dar b&HYI) thtﬁl efaphthalen-1-yl
mhmf%ylpn 2- 105 ylaninocarbonylloxyt H ©H 0 0
~ napht hal-en- 1- yl - net hyh%lnapht hal en- 2-y| 106
96 |quinalirZeflyl H OH 0 pht hal e®H-yI[ 01p70 | naphthalen-1-yl
3- (hpn7\/l am-nhonet \J/I )- HOHd 00 na_p_h en-] \/I
‘ @ghﬁn &@/’@Te)ﬁ%l)-w WD 2005/|073214 PCT/ UsS2005%/ 001659 '
97 sarbsnylbxy Z- R4 R2 HOR3 OH 0 | O | naphthalen-1-yl
methyl)naphthalen-2-y! ‘ A '
. 5-(4-F-phenyl)-N-methyl-
98 | naphthalen-2-yl H OH 0 0O indol-3-yl
4-Br-benzo
99 | naphthalen-2-yl H OH 0] O thiophen-3-yl
3-[(4-benzotriazol-1-yl- | ‘
100 | piperidin-1-ylcarbonyl)}- H OH 0| O | naphthalen-1-yl
naphthalen-2-yl
3-(4-phenyl)-piperidin- : :
101 | 1-ylcarbonyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl
3-((naphthalen-2- _
ylcarbonyl)piperidin-4- ‘ 4.
102 yimethylamino-methyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl
3-((3-benzenesulfonyl)-
103 | pyrrolidin-1-yicarbonyl)- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl ‘
3-(N-[3-(4-ox0-1-
phenyl-1,3,8-triaza-
104 | spiro[4.5] H OH ‘0 | O | naphthalen-1-yl
decane-8-carbonyl)-
naphthalen-2-yl
3-(naphthallen-2-
105 | ylaminocarbonyloxy-- H OH 0 | O [ naphthalen-1-yl
methyl)naphthalen-2-yl
106 | 2-fluorenyl H OH 0 [ O | naphthalen-1-yi
3-(benzylaminomethyl)- 4
107 naphthalen-2-yl H OH 0|0 naphthalen-1-yl
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108 (3-OH)naphtha] en-2-yl

3-(N-benzyl

H OH 0 0 napht hal en-1-yl
HOHO0O

-3 109 acryl am de) napht hal en-

woaphohien- 1-yl  2-yl 3-((5-phenyl)- 110 pentRCEHIBI005/001659
H OH 0 0 naphthal en-1-yl na hthal en-2
3-(N-benzyl -N-nethyl - 111 api nocarbonyl)- HOH Q 0
-yl na hthalent2- | 3-[[5Hdi bgnzo- 112
. de 2pt en- -yl )r® H OH 0 ge nappthal ep-|1-yl z.g4-
| <hyl - am no net hyl  napht hal gn- 2-yl
=(4-(henzo lazpl-2-yl 112 piperidin-ll-ylgarhonyl))..
H OH 0 0 napht hal ¢n- 1- yl  nppht hal en} 2- yl
108 |1 (3Qthnaphthaten-Zsile 1y| H14 p| per®di n- L-41) Oet| HERpiAIE]-1-yI
CH 0 Q0 hapht halen \/I naphthalen-2tyl 13- ([ 2. (3
43&4\’1'96@?!1 3OPD¥ 115 phenyl Y-ethyl]-N- H OH 0 (
109 \nagswarmid Ralen-pet hyilani npcar®dny!l ) hapRt Hdeehthalepr1-yi
14! nanht halen-2-yl HOQ4d 0 1 -Me-1 ,
H-¥Emhen)nepyrrol of 2, 3- 3-[(4-OH 11y :
110 |cperitdaming)ani no) - |H o0 0 hapHMal eh-01{yP | naphthalen-1-yl
neaphihalerxgi hal en 2-yl 118 haphthal eh-24yl H CH3 0 0
23-(ibeoxyl-N-tnethybt hi ophen- 3-yl  3- (behzyll 119
111 aarnimocarbboyly| ) - H OH HO napht Halen-| Oyl Ong naphthalen-1-yi
hodpiitiegter22- 121 8- (3- pheny]| - al | vl oxy) -
napht hal en-2-yl H{OH O 0 napht hal en-| -yl 122
33{(pElrdilyérezoy) - H OH O O nappt hal en- 1}yl
[a,d]cyclohepten-5-yl)- 4.
112 propyl}-methyl-amino- H OH .0 | O | naphthalen-1-yl
methyl-naphthalen-2-y!
3-(4-(benzothiazol-2-yl-
113 | piperidin-1-ylcarbonyl))- H OH 0 | O | naphthalen-1-yl
naphthalen-2-yl
1-(2-ox0-2-(4-phenyl- . .

114 | piperidin-1-yl)-ethoxy)- H OH O'1 O | naphthalen-1-yi

. naphthalen-2-yl '
3-([2-(3,4-dimethoxy- :
phenyl)-ethyl]-N- e

115 methylaminocarbonyl)- H OH 0 | O [ naphthalen-1-yi
naphthalen-2-yi -

o, 1-Me-1H-pyrrolo[2,3-
116 | naphthalen-2-yl H OH 0] O blpyridine
3-((4-OH- ‘ ,

117 | cyclohexylamino)- H OH 0 { O | naphthalen-1-yl

methyl)naphthalen-2-yl :

118 | naphthalen-2-yi H CH, |0 | o |Z2carmoxy:-

P y 8 benzothiophen-3-yl
3-(benzyl ‘

119 | aminocarbonyl)- H OH 0 | O | naphthalen-1-yl

~ naphthalen-2-yl
3-(3-phenyl-allyloxy)- ‘ "

121 naphthalen-2-yl H OH 0 | O | naphthalen-1-yl
3-(benzyloxy)- | 4.

122 naphthalen-2-yl H OH 0 | O | naphthalen-1-yl
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napht hal en- 2-yl

Chd AR R n WZ-R4 R2 R3 3-(nethoxycarbonyl -
woreiokoxzynapht hal en-2- H OH 0 0 napht hal en- 1- yPCT/1I22005/001659

19 WD 2005/ 073214 PCT/ US2005/ 001659

123

3-(cycl opentylamino- HOH O O naphthal en-1-yi nethyl)
napht haI en-2-yl 125 naphthalen-2-yl HCOH O - :
' n-2-yl  3-|(phenet hy]l 1p6
H 0 0 napgipet haljeg- L-yyl Z-R*
p 27 napht hgl en-2-yl |H CH3 0O
2- (benzvl anBRocarbonyl) - zothiopHen-R-yl | 128
réaphethatysarkenyl H OH 0 O N-|phenyl - i r{dol t4-yl 129
123 |'meiioky)Bapgrithaleredt D 0 rthpht hal e@HL- yI| 03t (@- pinepkthalesd-yl
pf opyl car bam)yl) HOHO O lnaphthal gn-1;yl .
al en= 2- 3-(2- phenyl -|pyrfolidin- 131
124 %%% Tio; OH 0 H) ‘napht h&ten- 1- 91 | @a| hepkihalgnA-yl
m no na thal en-2- |H OH Q0 0 lnapht hallen-1-y|
. ((5-hydroxy-. 1B3 pentylamno-netprél - HOHO0O )
125 rﬂﬂ@ht“ﬁl&neihyll yl  haphtthal en- 2- @H 1- (|nBt hoRy ¢ &r@idigprothiophen-2-yi
134 et hoxy)-naphfhalen- HICH 0 Q ngphthalen-1-y]| 2
1§ hgﬁm?'[l 3]d| okolyl HOH 0 O naphthalen-1-yl 137
126 | H OHp 0 naphidipl en- §-ylo 13@phthalen-1-yl
3 H OH O 0 napht hal en- 1- yl '
3- |sooroov oxv
o 2-(benzylaminocarbonyl)-
127 naphthalen 2-yl H CH; 0] benzothiophen-3-yl
128 | naphthalen-2-yl H OH O | N-phenyl-indol-4-yl
129 | indol-5-y! H OH O | naphthalen-1-yi
3-(3-phenyl-
propylcarbamoyl)- K
130 methoxy)-naphthalen- H OH O | naphthalen-1-yl
2-yl-
3-(2-phenyl-pyrrolidin-
131 | 1-ylcarbonyl)- H OH O | naphthalen-1-yl
naphthalen-2-yl '
132 3[ amino-naphthalen-2- H OH O | naphthalen-1-yl
3-((5-hydroxy- .
133 | pentylamino)-methyi)- H OH O | naphthalen-1-yl
naphthalen-2-yl
1-(methoxycarbonyl-
134 | methoxy)- naphthalen- H OH O | naphthalen-1-yl
-yl .
135 | benzo[1,3]dioxolyl H OH O | naphthalen-1-yl
137 | isoquinolin-3-yl . H OH O | naphthalen-1-yl
138 | 3-phenoxy-phenyl H OH O | naphthalen-1-yi
3-(isopropyloxy-
139 | carbonyl)-naphthalen- H OH O | naphthalen-1-yl
2-yl
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139 carbonyl)-naphthalen- H OH 0 0 napht hal en-1-yl

2-1 20 WD 2005/073214 PCT/ US2005/001659 Cpd R5 R6 n W
WQ@20R4/0R21AR 3 140 naphthalen-2-yl HOH 0 O PCT/US2005/001659

benzot hi ophen-2-yl  3-{[ 1- (napht hal en-2 141

yl carhonvl )- pi pe ridin-4- HOH Q0 Q0 n Ivbthnl an-| -¥|
yl car bg N\-am n@} nahthal gn-2- |  3-(benzy| nethyl
Cpd|142 a gt hyl ) -| H QRF 0 O {napl®thal enn1- W ha Z-R*
‘ht hak? ,}{33 143 \napht hal en-2-yl H® O O ‘
A {A bt ul bemc‘;h r\nhnr\l 3] 144 trang. 2 144
-banzo opheén- 3: 14 .
140 @aH}% ﬂ'@?f- ghen H 1 0]|5-Ct enzo‘?hi ShheRengofiiophen-2-yl
146 benzof-tran—2-pH H-CH3-{0—0—5—Cbenzet-h epher-—3—y ‘
?4{51 aphinalencdre yl HCH3 1 LO 5- Cl - bgnzot hi ophen-3-yl
141 gl i E@ﬁﬁq%w gxy 14l|8 phe nylorI:I dCH; a Or? ! naphthalen-1-yl
an- 3- 149 2- r oxy-jphen HCH 1
@ag Jhﬁleﬂ' 'an thr !m:\n_)Q/ yi 150 pgﬁr_!' di-n- ?'/1 g \/I yl—l CH3 .1 0
S:(6e0Ryme By hi ophgn-3-yl  1%1 2-am ng- @hen l/HCH3 1.0
142} aminep@iivist hi ophdn- 3- 152 39tif1lu t h)RRIBRRIRT-Y!
naphigalen-2vls. o - Henzot hi nn; en-3-y| 157 '
3-trifl uoromst hoxy- H CH3 1 0. 5:C -benzothi pphepuiphenyl)-
143 ﬁﬁ@'f‘lti?ﬁ eT@Ay 3- met hoxy- 'ﬁ'henyl H éﬁg 1 00 O benzothlophen -3-yl
&6--Cl—benzot-hi-ophen-3-y 5 2-wethyl-gheny
Braf 2benzot hi ophen 3- 186 2.6-difl uar o o
144 | phenyleyclopbszgt hilopheht 3-yi % :@o@j/ﬁ 325291 be”Z%Phe"'ﬁ"V'
DCTL IIC"){'\MI{'\&’] QL‘.(‘ Cad A Re . \A/ R
T OoT7 U2 0UVUJT \;pu LmNLAS T\U LI \'A'S F T\
145 | 2-methoxy-phenyl H - CHs 1 | O | 5-Cl-benzothiophen-3-yl
146 | benzofuran-2-yl H CHs 0 | O | 5-Cl-benzothiophen-3-yi
147 | 2-nitro-phenyl H CHg 1 | O | 5-Cl-benzothiophen-3-yl
; | , ) .
14g | 2:methylcarbonyloxy- H CH: | 1| O |5-Cibenzothiophen-3-yl"
phenyl
149 | 2-hydroxy-phenyl H CHs 1 | O | 5-Cl-benzothiophen-3-yl
150 | pyridin-2-yl H CHj3 1 | O | 5-Cl-benzothiophen-3-yl
151 2-amino-phenyl' H CH; 1 { O | 5-Cl-benzothiophen-3-yl
152 3-triflu6romethyl-phenyl H CH;3 1 | O | 5-Cl-benzothiophen-3-yi
3-trifluoromethoxy- AL , A
153 phenyl H CHs 1 | O | 5-Cl-benzothiophen-3-yl
154 | 3-methoxy-phenyl H CHjs 1 | O | 5-Cl-benzothiophen-3-yl
155 | 2-methyl-phenyl H CHs 1 | O | 5-Cl-benzothiophen-3-yl
156 | 2,6-difluoro-phenyl H CHs | 1| O | 5-Cl-benzothiophen-3-yl
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R2 R3 157 4-cyano- phenyl
5- Cl - benzot hi ophen- 3-yl
W@ 2850732benzot hi ophen- 3-yl

HCH3 10

158 . 2-urei do- phenyl
159 2- (NHC(=0) ) 2NHPeT/BS10bB001659

HCH 1

1 0 5-d -benzot hi ophen-3-yl phenyl 160
2-chloro-phenyl HCH3 1 0 5-d -benzothi ophen-3-yl 161
3-chl oro=pkenyl HCH3 1 0 5-d -benzat hi pphen-3-yl 162
Cpd 3, 5-di f{| worp- phenyl H 0 RC - Hepzptyi )phlen-ﬂ_-gﬂi
163 %2 diX| yor o-|pheny 10
5-d -benzotBiophen-3-yl 164 2-brond-phenyl IH CH3 1 0
5-C - benzot hi ophen-3-yl 165 2, 3- di net hpx phenyl
157 | @Hgyanop®ndll - benzjot hi dbhen-|3-yPHs16§ 3-hi®ro pqalé}gﬂzo’qqmphen -3-yl
CH3 1 O 5-d -benZlot hi ophen-13-yl 167 3-bromp-phenyl H
CH3 1 0 5-d -benzot hi gphen-{3-yl " 168§. ,
158 @'Bleéﬂ%@i%ky-phenyl cH3 11 >O/CH3 1 | O | 5-Cl-benzothiophen-3-yl
‘ 5-C - henzothiophlen-3-yl 189 2 5. dilfl ubre—phery—H
HCR®)NHbenzpt hi gphen-3-yl, , 170
159 ngu chl ozrozphenyl H 110 gH@I - beﬁz 3t(R| ()&h%lrpe\?z? hlophen 3yt
171 J] PII f| Horo6 ph_eny! H C}.IPJ }_ O
i ophen- 3- 172 3.am ng- phenyl
160 52%" S0 ophen-3- 175 oy @w@% )2@@6& offiophen-3-y
u naplu ||a| €t J.' 22 ‘VAKL} ZGASII 073214 PCT A\Viel| UUJ.ODU
WZ-R4RR[3 3 t hoxy- RSNy hen-3-vl
o [ SRR, |7 ", PR, @M foigoner
phcllyl prop=t=yiIprop=t=yt=t 0 maphthalen- 1~y o0Xxy
ifSiofol nyl | di oxpl an-2- 1 0 Raphphalsedrdentbthiophen-3-yl
162 fséfdﬁ%fy @“%"? ohenyl - cH2AC( =) PoH |1 0 pren-sy
mapthttraten- 1=yt -butyt 178 phenyl FCHZ CHY CHZG- 1 0
163 |"2BRkRAlEPhekyY | H CHs 1 | O | 5-Cl-benzothiophen-3-yl
164 | 2-bromo-phenyl H - CHs3 1] 0O 5—Cl-benzothiophén—3-yl
165 | 2,3-dimethoxy-phenyl H CH3 1 | O | 5-Cl-benzothiophen-3-yl
166 | 3-nitro-phenyl . H CHa 1 | o0 | 5-Cl-benzothiophen-3-yl
167 | 3-bromo-phenyl " H CHs 1 | O | 5-Cl-benzothiophen-3-yl
168 | 3,5-dimethoxy-phenyl "H CH3 1| O [ 5-Cl-benzothiophen-3-yl
169 | 2,5-difluoro-phenyl H CHs 1 | 0 | 5-Cl-benzothiophen-3-yi
170 | 3,5-dichloro-phenyl H CH: | 1| O | 5-Clbenzothiophen-3-yl
171 | 2,4-difluoro-phenyl H . CHs 1 | O | 5-Cl-benzothiophen-3-yl
172 | 3-amino-phenyl | H CHs- 1| O | 5-Cl-benzothiophen-3-yi
173 | phenyl -CH,C(Me),CHzO- 1 | O | naphthalen-1-yi
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(2-di methyl 2-dinethyl 179 phenyl am no)- amno- 10
napht hal en-1-yl eth-1- | ethoxy -CH2C(=0O -0OCH2 180
wehbespr32NEt 2 C(=0) 1 0 naphthal en-1-yl NEt2 PELHR028001659
-Q(CH2) 2S 181 phenyl C(=0O C(=0 1 0 naphthal en-1-yl
t-butyl t-butyl -CHbutyl ) CH3 1 0
5-d - behi ophen-3-yi 182 3, 4-di f|l uof o- phenyl
tbutyl d met hy| 188 3, 4-di fgeuor g- Hh arwl am noy:p4 '
de % benzot hi ;ﬁghen-s ylﬁ eth-1 184
3.4- |quor80hen (2-am nlo) - ()
5-d - benzot hi ophe tih-1 85 . A
174 | phendi f | uor o- phen %}-ﬁ?ﬁ @%@ o1 | O | naphthalen-1-yl
5-C -benzot hi ophen- Et 2 (‘H?O(\ =0 - QOCH2 186
3, 4-di f | uor o- phenyh n(.&f, _31m@thoxy- :
175 | phenylbenzot hi ophep- ﬁrog 1_¥]|t -lbatopr 1yl fuily| Ochneofitpalen-1-yl
OH 1 0 5-d -benzolt hi ophen- 3-y| 0X487
. 3, 4-di f| uor o- phenyl 2-6u8yl |- CH2C(=0O)| - OCH2 188
176 | phendi f |.uor o- phenly diokelap-22(|=0) 1 O | naphthalen- 1-yI
5- d - benzot hi ophenyB -off-1-yNBt 2 189 3. 4- di f | dor o- phenyl
-CH2 CH2 CH2O 1 zothl ophen- 3ty 190
177 | phendi f | uor o- phen —O) Gtet hyll 1OH @ () naphthalen-1-yl .
~15-d - benzot hi ophen- WO 2005/ Q73214 : -
PCT/ US2005/ 001659 de R5 R6 n WZ-R4 ~R2ARB 191 .
178 | phenii f | uor o- pheny! | SERSHHEHE- 1 g 1 | O | naphthalen-1-yl
5-Cl-benzothiophep-3-y| _n nYloxY OH 19P ,
~|2- met hoxy- phenyl H(@pimetiy! 5. 20IB@RYIt hi bphen-3- v
179 | phenyl amino)- amino- 1 | O | naphthalen-1-yl
eth-1-yl ethoxy
: _ -OCH; , :
180 | phenyl “CHC(=0) | oy | 1 | 0 | naphthalen-1-yl
_ NER NEt, '
-(CH2)2S | -O(CH).S S
181 | phenyl C(=0) C(=0) 1 | O | naphthalen-1-yl
t-butyl t-butyl : , :
182 | 3,4-difluoro-phenyl 'C*:fbolfféfo) CHs | 1| O |5-Clbenzothiophen-3-yl
. (2-dimethyl : ,
183 | 3,4-difluoro-phenyl amino)- CHs 1 | O | 5-Cl-benzothiophen-3-yl
eth-1-yl
184 | 3,4-difluoro-phenyl (zéﬁ]rﬂr_ﬁ)" CHs 1 | O | 5-Cl-benzothiophen-3-yl
185 | 34-difluoro-phenyl | ‘CHﬁgt(:O) CHs | 1| O |5-Clbenzothiophen-3-yi
| [ -OCH;
186 | 3,4difluoro-phenyl | CHOCEO) | 6cc0) |1 | O | 5-Cl-benzothiophen-3-yi
; t-butyl
t-butyl
187 | 3,4-difluoro-phenyl C'-’:zt())lft;3$|=0) OH 1] 0O 5-Cl-benzothiophen-3-yl |
_ -OCH5 -
188 | 3,4-difluoro-phenyl -CH.C(=0) C(=0) 1 | O | 5-Cl-benzothiophen-3-yl
NE, NEt, | .
189 | 3,4-difluoro-phenyl -CH, CH, CH20- 1 | O | 5-Cl-benzothiophen-3-yl
190 3,4-dif|uoro-bhenyl -Cl-rIﬁCG)t%l:O) OH .1 | O | 5-Cl-benzothiophen-3-yl
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193 pyridin-2-yl

HOH1 0 5-d -benzot hi ophen- 3-yl

194

3-trifluoronethoxy- HOH 1 0 5-C -benzot hi ophen- 3-yl

W@ b@spr32185 3- et hoxy- phenyl HOH 1 0 PCT/US2005/001659
5-C - benzot hi ophen-3-yl 196 2, 6-di fl uoro-phenyl H OH
10 5-0 - benzot hi ophen-3-yl 197 2-chl or o- phenyl H OH
10 5 zothi bphen-3-yl| 198 3-chl ofo-phenyl H OH
: 10 0 nzot hi pphergs3-yl | 198e 3, 5- gj fil yorjo- phepyks H
| de0—| 1R@ enzot hi ophen-3ryl . 200 - : :
2. 3-di fl uordﬁohen HOoH 1 5=C -benzotlhi oghen- 3- vl
201 2 br ono- pheny tkﬂkb 0 .5-C -benzot hi gphen- 3-yl
191 P@2-diflugretphemyhoxy %52 okt PH dHO 1 | O | 5-Cl-benzothiophen-3-yl
- - benzot hi ophen %}5 0B 3-nitrorphenyl HOH 1 0 :
5-d - benzothlophe1 3- yI 204 3-bronot phenyl [HOH 1 0
192 |s2-metiayAbeAViophen- 3-yit 206 3,9 di nptho é prsfypengothipphen-3-yi
1 0 5-Cl-henzothigphen-3-yl 206 2 5. di fl yorlo- phenyl—H
OH 1 0 5-C - benzof hi o en- 3t vyl 07 ;
193 |3pidy)- ?c‘l¥| or o- phenyl H 1D SQﬁ% behZot hPopHef-aenzethiophen-3-yl
’)/I \Aﬁ ’)('\!'\L'.I {'\7‘2’)1/1 IE)(':T’I | IC’)!‘\!‘\J’I 001559 f"nr! ’) A RS Re A—\AF
73 RiluordRdiB0:308 2| 4- di f | uor 0- phenyl H OH 1 . »
194 5pt@nybenzot h| ophe1 3- )ﬂ 0]¢] 3@% nog phen?l %'H;PeanBth'Ophen'S"yl
UCIILUL Ill UIJIIC -‘I' [ 2 yl LJ. 2 IICL IIU?\y ]JIICII = ' .
D 5- G- bengot phen-31yhH |t=bBHU ; A
19.5“\2 pyrly?h ﬁg’gyl o -0 CH?I? 0 B1Yb SBPBé(rlzothlophenSyl
5—Cr=venzothirophenr=3=yt— t=putyt—212
196 P2 difiltQIpRBRYINOXY - - Q2O =O) gieny| 1t - bet s BBedbofhiophen-3-yi
5-3§Jgenzgt I'ophep-3-y1 213| 3- net hoxy- phenyl CHQOC(B opnen-s-y
CH31 0 5-C-pbenzpthiophen-3-yI - bptyl~ CHZOC(=0) ,
197 Zé—éhlarcﬁpﬁ’érfyi uor o- phenyl t-butylogH3 L 10| O | 5-Cl-benzothiophen-3-yl
.- C -benzot hi ophen-3-yl 2[5 2-chl of o- pheny
CHQOC( =0) G 1 5-{ - bengot hi ophen- 34yl |[t- butyl
198 [23.6hIdresphenyd- phenyl thutyl | CHGwtyl |-Q) |CE3 |15- OI benzothlophen -3-yl
5- A - benzot hi ophep- 3-vyi 4
[ 199 | 3,5-difluoro-phenyl H " OH 1| O | 5-Ci-benzothiophen-3-yl
200 | 2,3-difluoro-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
201 | 2-bromo-phenyl “ H 4 OH 1 | O | 5-Cl-benzothiophen-3-yl
202 | 2,3-dimethoxy-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
203 | 3-nitro-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yI
204 | 3-bromo-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
205 | 3,5-dimethoxy-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
206 | 2,5-difluoro-phenyl " H OH 1] 0 5-Cl-benzothjophen-3-yl
207 | 3,5-dichloro-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
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217 3,5-difluoro-
5-d - benzot hi ophe

phenyl

n-3-yi t-

butyl 218

- CH20C(=0) CH3 1 0

wQ2®sa7d24u0r o- phenyl -CH20C(=0O) CH3 1 0O PCT/US2005/001659
5-d - benzot hi ophen-3-yl t-butyl CHbutyl ) CH3 1 0
5-C -benzot hi ophen-3-yl 219 2-br -phenyl thutyl 220
~ hyl -CH20Q(=0 CH3 |1 0 B
n-3-yF t-jbutyké 221 R- piwr ¢- phenglg* .
‘ 0 5-O'-benzothiophen-3LyI t - butyl
222 gghrnnanhenv ~CHR O =0 0
: 5- G benzothlophen 3-yl t-but 223, : , .
208 | 2.4 diiuaerpheyl phepy! - o 35 Horg [110] © | 5-Cl-benzothiophen-3-yl
R (‘I benzot hij nnhn -3 y! t hnf \1[ 22 :
5- dlfluoro phenyl - oC(|I=0 ’ :
209 5233@“'”8 e hi ophep- 3- t-lbutyr” 25 V\% 20%5 &3 Pepzothiophen-3-yl
D("'I'/ l lc')nm:l nn1 REO f"r\d RS R6- At L r‘)_élF \L ,_“ - .
: -(EH@OCK‘(b)enzo i opheq- 2 .
210 ?CH EW%%%WPB% ®phenyl tbutyly! 226bp|2 it u%r 0- 55‘%'2‘??&‘?““'0"“3“'3'3"
—CH2OC(=0—CH3—1 .@u SG-(U(EIbLU“” ophem=—3Fyt—Tt=but-yt
wyl ) CH3 1-CHa nzogpi ophe -3- | | z2207 : ey
211 %n% noyphenyl t up yl t-bud2 Og( = §3p' |2f|12 28d 5%} benzothlophgn 3y
. et troxy=phenyt—i= 'Uu'l)F/:i og(=0—1 0 '
212 @UIUW@quyophenCﬁa (=@t but gh, - GHIOU(GO| 5-EXEidhizeRDdphen-3-yl
@hendi n- 2-yl t-bupyl Hedf=0| 1 0
5-CI= DenZOInlopnessf-él ibutfl 3=T[ri T [ UoT pret Noxy-
213 @'—Q\% hefgt2 2 yt/ |t - bghy! QC4=P 01| B-Cl-benzothiophen-3-yl
-d - be%?othlophe ;F9mw' t -lout yl : o P y
214 | 2,6-difluoro-phenyl -CI-E!(D)U(:[)}EI-—-O) CHs 1 | O | 5-Clbenzothiophen-3-yl
215 | 2-chloro-phenyl 'C"t'flff)ffo) CHs | 1| O |5-Clbenzothiophen-3-yl
216 | 3-chloro-phenyl 'C"t'fﬁ)fro) CH, | 1| O |5-Clbenzothiophen-3-yi
217 | 3,5-difluoro-phenyl C?Sﬁ}sro) CH, 1 | O | 5-Cl-benzothiophen-3-yl
218 | 2,3-difluoro-phenyl 'C":flft:;fo) CH; | 1| O |5-Crbenzothiophen-3-yi
219 | 2-bromo-phenyl 'C*-:fgu%ro) CHg 1 | O | 5-Cl-benzothiophen-3-yl
220 | 2,3-dimethoxy-phenyl -CTSU%I:O) CHs 1 | O | 5-Cl-benzothiophen-3-yl
221 | 3-nitro-phenyl 'Cl_:fu%fro) CHs 1 | O | 5-Cl-benzothiophen-3-yl
222 | 3-bromo-phenyt 'Ci_:fu%sl:c) CHs 1 | O | 5-Cl-benzothiophen-3-yl
223 | 3,5-dimethoxy-phenyl Cl_tlzglg;l:o) CHs "1 | O | 5-Cl-benzothiophen-3-yl
224 | 2,5-difluoro-phenyl Cl',:zk())u?;;—-O) CHs 1 | O | 5-Cl-benzothiophen-3-yl
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CH20C(=0 -0OCH2 231 3-net hoxy-phenyl t-butyl OC(=0 1
0 5-d -benzot hi ophen-3-yl t-butyl CH2OC(=0) -OCH2
WQ3®587R14li f | uor o- phenyl t-butyl OC(=0O 1 0  PCT/US2005/001659
5-d - benzot hi ophen-3-yl t-butyl -CH20C(=0) -OCH2 233
-chloro-phenyl t-butyl OC(=0 1 Q0 :
5- C - beprzotNii ophep-3-yl  t-putyl CHOC(=0) |-OCH2 234
{cpd - chl orig /ph nyl trbutygs OC(FO RSO0 | n | w Z-R*
| S- O e i;ophep-3-yl t-put | -CHZOC(:O) -OCH2 235
3 5 dlfllmrﬁnhpm/l tobutyll (=0 1
5- Ol - benzot hi ophe N-GH.C(=d outyl - CHZCI,( O) - OCH2 236
225 23,3:-digeradhgoheny| f?m;ty? oclEl) 1| 0 5-Cl-benzothiophen-3-yl
5-Cl -henzot hij nnhp'm 3- \/I t-but \/I - ')(Y‘( n) - OCH2 .
237 - bro eny asz)g(ggb 1 .
226 52’61 gg?{f)gphew 3t-plityl t - put ﬁﬂ HfCI,( Qo) &-Eldrgnzethiophen-3-yl
2, 3 r*|| et hr\V\I nho '\\II t h||f y ('Y"/ = 10
55 Cl - benzot hi ophew—CB-IZVJC (=0) but C OC(g0)| - 239
227 3(_3-ﬁ1m|r? -prb E_yl t- but y-bum L ﬁi—b HZI o) 5-%'(92nzoﬁ1lophen-3-yl
g E)C.' —benzotti lop:‘.ewi,%b. ;: 5'2 GR2OE(=0r—6cH2—246
501 oo~ phen - Gaeo i .
228 | 2-HeNORy D Af'opheh- eyl t - b P 0)26 Vio| 2805/%742970thiophen-3-yl
PCTAUS28864 801650 Cpd-A-R5-RE R4--R2 - :
" SARBSP) - oo -CH,0C(=0) OCHvz |
229 | pyridin-2-y - t?but | OC(=0) | 1 | O | 5-Cl-benzothiophen-3-yl
y t-butyl L '
230 | 3-rifluoromethoxy- | -CHOC(=0) 6?:?—%) 1 | O | 5-Cl-benzothiophen-3-yl
phenyl t-butyl e P y
t-butyl
. . - _ -OCH; o
231 | 3-methoxy-phenyl . Cl-:fuct;(l—o) OC(=0) 1 | O [ 5-Cl-benzothiophen-3-yl
' y t-butyl
- ~OCH,
232 [2,6-difluoro-phenyl CHDCEO) | 0c=0) | 1| O | 5-Clberizothiophen-3-y
- y t-butyl - .
. _ "OCHQ o
233 | 2-chloro-pheny! -Cl—':?t?u?(ro) OC(=0) | 1 | O | 5-Cl-benizothiophen-3-yl .
: y t-butyl
R _ -OCH, t
234 | 3-chloro-phenyl OROCEO) | oc=0) | 1| O | 5-Clbenzothiophen-3yi
4 y t-butyl -
-OCH;
235 | 35-dfluorophenyl | P2OSEON oc0) | 1| O | 5-Chbenzothiophen-3yi
‘ y t-butyl
: ) i} A -OCH,
236 | 2,3-difluoro-phenyl Cra0Ct=0)| oc(=0) | 1| O | 5-Chbenzothiophen-3-yl
y t-butyl .
. _ -OCH,. | :
237 | 2-bromo-phenyl “CHOC(=0)| 5520y | 1 | 0 | 5-Cl-benzothiophen-3-yi
. t-butyl
t-butyl
' _ "OCHg
238 | 2,3-dimethoxy-phenyl | “T2OCE0N 1 560) | 1 | 0 | 5-Clbenzothiophen-3-yi
~ t-butyl
t-butyl
} _ -OCH,
239 | 3-pitro-phenyl C?&? (I_O) OC(=0) 1 | O | 5-Cl-benzothiophen-3-yl
. rouly t-butyl :
. ) _ 'OCH2 )
240 | 3-bromo-phenyl CH-0C(=0) OC(=0) | 1 | O | 5-Cl-benzothiophen-3-yl
, t-butyl t-butyl
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241 3, 5-di net hoxy- phenyl t-butyl OC(=0O) 1 0
5-d - benzot hi ophen-3-yl t-but CH20OC(=0) -OCH2 242
wQ2®sai2auor o- phenyl t-butyl OC(=0) 1 0 PCT/US2005/001659
5-d - benzot hi ophen-3-yl t-butyl -CH2OC(=0 -OCH2 243
3, 5-dichl oro-phenyl t-butyl OC(=0) 0
5-d - be hi ophgn-3-yl t-jbutyl CH2O4 =0)|-0OCH2 244
2, 4-di - phenyl - gé- butlyl =0 D : 4
Cpd| 2 phenyl -pg yl. @(=0 A Dw ZR
PE15. 0 gbeRzadhj ophdn-3-y1  t-lbutyl  CHROQ =0) | - 0oHZ” 245
3-amno- nhpﬁvl t-loutyl (=20 1.0 :
. |5-d - benzot hi ophe Brob=d bth@Hz 246 2} net hox phenY] .
241 | diomte@)y-phieny! 0 f )éi r?zotChG(a:@)er-?s-le tlwzot iophen-3-yl
- CH2OC(=Q) 247 pyri il t-bbiyt v 1.0
5- Cl - benzot hi ophenC ()5 @48 FPEH: f lluor pnet hoxy-
242 | B dBucO)prEAyll 0 é t HDGEH@WN-|31y] O ph&rfyltbenzothiophen-3-yl
t-butyl 249 3-net hoxv phenyll 1+-OBROC(=0)|t-butyl OH 1 0
: 5-C - benzot hi ophe (?CZ) 2:@CHi f I|uor p- phenyl -
243 | -3Bdicalor®phadly) 1 D€z 60B(=EPhgn 3} yO ﬁtﬁjtbphzasmphensyl
2-chl or o- phenyl - OHt-buiyl
5- A - benzot hi ophegn EI _ but(yCDH;Sz 3-chl of o- phenyl
244 | -2CHABGOrPhet 1 O g'ﬁ 5 ﬁ“e Z0tOCED)en- 3- 10 SkEItbphzothlophenSyl
|-G butyl” O oH 1 0 B3 bdnzebbiybphen- -yl | - 253
3, 5-di fluoro- phenyéHt &_y 250RH3- di f | por o phenyl
245 | -3iRmciphehylOH 1 0 5- U-iﬁ- Z20tdCE@)en- 3- 10 5I€(Bltb,ehz<ﬂ5®phen3yl
2- brono- phenyl . GH2GC(=0) COQH 1-bltyl
5-d -benzot hi OpheQ'Fl'éS _A-lbutyl 254
246 2—r3etﬂiombhmw-phen9 Z I (=ODHH 1 ® | O | 5-Cl-benzothiophen-3-yl
5-C - benzot hi ophen- 3”§Hy t -lbut yl
247 | pyridin-2-y! .'th'fu%ffo) OH | 1| O |5:Clbenzothiophen-3-yl
3-trifluoromethoxy- -CH,OC(=0) ™~ . Ca
248 phenyl t-butyl OH 1| O | 5Cl benzothlophena vl
249 | 3-methoxy-phenyl C",:”‘-Slf,f)(lro) OH 1 | O | 5-Cl-benzothiophen-3-yl
250 | 2,6-difluoro-phenyl - 'C":fg;fo) OH | 1| O |5-Clbenzothiophen-3-yl
251 | 2-chloro-phenyl -CI-ESU%I-—-O) OH 1 | O | 5-Cl-benzothiophen-3-yl
252 | 3-chloro-phenyl 'C'“:fﬁ}fro) OH | 1| O |5-Clbenzothiophen-3-yl
253 | 3,5-difluoro-phenyl CI_':ZbOL%TO) OH 1 | O | 5-Cl-benzothiophen-3-yl
254 | 2,3-difluoro-phenyl 'C'*tflff)ﬁfo) OH 1 | 0 | 5-Cl-benzothioprien-3-yl
255 | 2-bromo-phenyl . 'Cl-,:fu%sro) OH 1 | O | 5-Cl-benzothiophen-3-yl
256 | 2,3-dimethoxy-phenyl 'C":fﬁy(fo) OH | 1| O |5Ckbenzothiophen-3-yl
257 | 3-nitro-phenyl 'Cﬂfboﬁéfo) OH | 1| O |5-Clbenzothiophen-3-yl
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257 3-nitro-phenyl

5-d - benzot hi ophen- 3-yl

- CH20C(

=0 OH10
- but yl

27 WD 2005/ 073214

wWEANsOER005/ 001659 Cpd RS Rs n WZ-R4 R2 OR3 PCHURDYD01659

) OH 1 0 5=Cl-benzot hi ophen- 3-yl

- CH?

258 3- br ono- phenyl
(=Q) o410

fufyl 259 3 5-di fhnyytph nyl (
5-d - be i ophep-3-yl t-putyl 260 ,
Cpd y| -@ROC(FO RH 1 Pn | W Z-R*
5- n-3-yl  t-putyl - -CHoutyl ) [OH 1.0 -
ENa T H-ophef—3——260-3b~di-chloto-phany
t- but 62 2 4 d| I0H00=0heny! - CH20C( +0 (ﬁ%
258 53% ";g%ﬂé Whi ophen 3t-glityl t - but H263C§f anm’ng éb@ﬁnzothlophen-s -yl
ILI')(Y‘/ —(\\ E f‘| bcnz t ln| nnhan 3 ‘I! 1 hllf \l| ')R/l
0, hen -CH&OCKBOﬁ .
259 é"%%t %@6\? RheéM] eh- 3thltyl 265 pﬂ i d| nk 3- y1 O- ¢pClpgnzothiophen-3-yl
EH20—1 5—c—bepzoth UpIICI ) yl 266
r hoxy-CHO2=Q}-2 '1
260 ?%Jd'f ulé)ﬁ ophe - 3t-butyl phle yI 67 39m3t90> y-% %e yf)thmphen 3yl
—CHZ2CHZ—CH2O—1 JC?_E,L@”AQ-ZUEHLUL hrophen=—35y+—268
261 |23, 5=cftihidrd hensﬂ 2O O 1§ | o | 5q iophen-3-
5-'d - beﬁzghﬁ?@phen 3t-Dutyl 269 2-chl orjo- phenyl _Eﬁgfqﬁiymphm1$yl
CH20 T 0 5- O -bepzorniopnen- 3=y 270 g-Chiror 0- piteryt
262 |- LHiBiffabiro- 1 O'(%"z@p‘(ﬁg}‘zm lopphen+3+ yo. | 52Eilbenzothiophen-3-yl
3, 5-di fl uor o- phenyl CH2 CH2O0 1 0 .
o-d - benzothlophe ﬁ 2 Z,3-drfffuofo-phenyl -CHZ
263 |@Lmiid2shenyt 0 5-QJ - t_&%g'f oph&@H 3-y| 1 278 | 5-Cl-benzothiophen-3-yl
2- brono- phenyl -CH 2 20 1 0
5-d - benzot hi ophen-3-yl 274 2, 3- dlmeth)xy-phenyl‘-C}Q
264 |G-he@id2@phng 5- J - be (@I@g‘gﬂ%&) yl 1 28OWD5-Cl-benzothiophen-3-yl
2005/ 073214 PCT/ US200! d ARS|IR6 n wZ-R4 R2
R 3 275 3-nitro-phenyl -CH2 CH2 CH2Q- 1|0 : :
265 | pygdingplz ot hi ophen- 3-+4dHz CHz CHO- -1 | O | 5-Cl-benzothiophen-3-yl
266 | 3-Mrifluoromethoxy- -CH, CH, CH,0- 11 O | 5-Cl-benzothiophen-3-yl
, phenyl .
267 | 3-methoxy-phenyl ~CH, CH, CH,0- 1 | O | 5-Cl-benzothiophen-3-yl
268 | 2,6-difluoro-phenyl -CH, CH, CH,0O- 1 | O | 5-Cl-benzothiophen-3-yl
269 | 2-chloro-phenyl -CH, CH, CH,0O- 1 | O | 5-Cl-benzothiophen-3-yl
‘270 3-chloro-phenyl -CHa CHg CH;0O- 1 | O | 5-Cl-benzothiophen-3-yt
271 | 3,5-difluoro-phenyl -CHz CH; CH,0O- 1 | O | 5-Cl-benzothiophen-3-yl
272 | 2,3-difluoro-phenyl -CH, CH, CH:0- 1 | O | 5-Cl-benzothiophen-3-yl
273 | 2-bromo-phenyl -CH, CH, CH.0O- 1 | O | 5-Cl-benzothiophen-3-yl
274 | 2,3-dimethoxy-phenyl -CH, CH, CH,0- 110 5-C‘l-benzothiophen-3-yl
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276 3-brono- pheny

| -CH2 CH2 CH2O- 1 0

5-d - benzot hi ophen-3-yl 277 3, 5-di net hoxy- phenyl -CH2
wW@ERser2Gr 1 0 5-d - benzot hi ophen-3-yl 278  PCT/US2005/001659
2,5-di fluoro-phenyl -CH2 CH2 CH2O- 1 0
5-d -benzot hi ophen-3-yl 279, 3, 5-dichloro-phenyl. -CH
CH2 L 0 5-d -benzot hijophen-3-y1 280
2, 4-di - phenyl - CH2 G0 11 g | w : Z-R*
de A gt ot %?phen 3-y 281 3-am ng- phenyl |- CH2 CH2
CHZ& 1.0 5R zothiophen-3-yl 282 '
, 2- et hoxy- phenyl oH2 C O OH 10 ‘ ) .
275 |s3-aitrotpb_ayt hi ophen- 3-H> Cﬂ"qcﬁr'ﬂzpf‘ 283 Py iQ@i n5Lhienzothiophen-3-yl
isopropyl oxy CH2Q loxy OH 0 R (‘J bhenzot hi ophen- 3-y|
284 3-trif|uoronethoxy- = _
276 | s3-bomeephiesvhi ophen- 3- ﬁH2 'S’#O'l sopr dpy1 Bxy ScR-ggzothiophen-3-yl
3-net hnY\/ nhpn\ll soH C ('\\JLI 0
: 5-C b - ' V
| 277 | 3 digmeth ZOt&n%&E 1302 zrcg%"%l?%{l' XY 1288 | 5-Cl-benzothiophen-3-yl
5-Cl -bepnz6thi nr\ha -3 ul nJ\\Ill aY—2874—2—¢ehtet6 H”U”yl
278 %gﬁgﬁeﬂ%}?eglyghgn %%Fgﬁéﬁg? yI1 '§°p r5odg’zlyt£e?'é¥thlophen 3-yl |
': m UCIILUL ||| upllc = o yl | S UPI Upl I Y C } URXY G‘i
Q?E pher-3- di f|l yo ph . ; a
279. rd 'cg;lp' E“%g@g@ﬁ Fdi fl ucfr 0- 2g%e?’1yl [ solli| "o%) %I’Obén%thlophen 3yl
5 E—=benzott Upm—: =3=yt b()pr Upyl Udy 291
280 |22, RIGRITBr P i spH C eRZ Ot i O@Gﬁbé’nzbﬂhuo hen-3-yl
|sopr8py oxy 29 WD 2005 07 14 PCT/LSZO)5/00165 : P Y
RERG Im WZ-R4 PARI TOXXy OH I O
281 %%TW&W ophef- 3- X3H, @9220122@ di nethox@- preoyberbihiophen-3-yl
o pr benzathlophen -yl 293 . 3{nitno-phenyl a
CToxQ OHIQ 2 th%ﬁg - phenyl -CHQ =0)
282 |i SaRtxypbssyl OH 1 L oprosyiony nzothi i ophdny 30yl| 5-CR@rothiophen-3-yl
- -CH,0G(=0) P
283 | pyridin-2-yl isopropyloxy OH 1 O | 5-Cl-benzothiophen-3-yl
3-rifluoromethoxy- | -CHzOC(=0) . : .
284 phenyl isopropyloxy OH, 1 | O | 5-Cl-benzothiophen-3-yl
i i -CH,0OC(=0) AL . .
285 | 3-methoxy-phenyl isopropyloxy OH 11 O | 5-Cl-benzothiophen-3-yl
4 _ . -CH,OC(=0) ' _Cl-benzothi -3-
286 | 2,6-difluoro-phenyl isopropyloxy OH 1| O | 5-Cl benzothlqphen 3-yl
-CH,OC(=0) AL . A
287 | 2-chioro-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
. -CH,0C(=0) . AL L
288 3-chloro-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
. -CH,0OC(=0) AL . o
289 3,5-d|fluoro-pher1yl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yi
_ -CH,0OC(=0) ' -Cl- i -3-
290 2,3-d|fluoro-phenylt isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
-CH,0C(=0) S ophen3l
291 | 2-bromo-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
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295 3, 5-di net hoxy- phenyl i

5-d - benzot hi ophen- 3-yl
wQRoi3k7821%5- Cl - benzot hi ophen- 3-yl
3, 5-di chl or o- phenyl

ioff C

off pro pyloxy C loxxy OH O

296 2, 5-difl uoro-phenyl
i opopY | oxY POI/UR2005/001659

=0 OH 0

ff C

pr an Y_29

5-C - benzot hi ophen- 3-y|
2,4-dif o- phenyl off pro pyloxy € laxxy |OH 0O .
Cpd| 5-C-b hi ophen-3-g3 299 3- ghi not phenw |iof f @G-}
OH B2 =benzot i ophen-3-yl propY|loxY 300 ,
3fdtlo@ 5L hl-0r-G-—H-CH3—1 . 0-5-—C—bonzat-hi-gphen~—3-iy
en 301 2-f | uoLeHBCEROYro-- H CH3| 1
292 %C?X‘SE}%YJP ?%he Ikoérodyloxgheny@H%Z A 11 Qor|cd §| ERnZsthjophen-3-yl
H PJEIQ Lﬂ 5 f‘| h bnZzot hi en 3 TYCI; b3”er‘\yL}-
| u chl or ¢- CH-I‘;;C@(&O; 0 5-d -benzat hj gp
293 'éWétFR?oh%‘Uﬁ 3, 5- dil oprapylalpny| GHCHS 4 gl Q @EHG”%”"OP“G” -3yl
7ot upllcll 3 yl T 3653 €yao phcﬂy H+EH3
hi opherGI3QC(= Q3)6 2- cyanp-phepyl| H-C a
294 g'bg)mgg rE)X{Ihl ophetsoerqplylox;s D7 39H| u0'oi-OE- E% Fﬁ_lg%ng’loa%phen 3y
5—Ct—=benzotti upntancr;t&g‘ o) rooromethyt=phenyt—368
f ro D 5-d - behzot|hi = ; ;
2 f PUhephee 5 hen-3-yl
9 %ﬁe‘”";‘*? Xylﬁ\‘?\ﬁ)&%owswmwxwm 005/ 001659 h§de ﬁ%ﬂoﬂg"p en-3-y
MW Z-RF R2-On3 J;}éalé;fiuo 0-3-chtofo- (O 1T 0
296 | bsdifReEpREM)I OPheT nenyl 310| 4t fil @or|os.81-68hRfiflophen-3-yl
HoH 1 %%5'8 - ben*ﬁ@??ﬂpéﬂﬁ’méw- 3-QH  phenyl 311 P y
zrluoro5ch|or( -|O-|10
297 55@&1@6 hylophe 1p 3, 5-di bf om- ghe blblerﬁdtﬁhoh -3-yl
IcCI bﬁfo%,hr)o;)ﬁ@ﬂ YW(V 3138'3’- cCyano- p%nw HOH1 p ey
5 CI benzot hi oph( (_03; 14 2-cyanp-phenyll HOH 1 O
298 5,4@iﬂlhﬁ01—pbemyloph( 15 ylgxy OH 1 | O | 5-Cl-benzothiophen-3-yl
. ’ 'CH200(=O) CL . : A
299 | 3-amino-phenyl isopropyloxy |~ OH 1 | O | 5-Cl-benzothiophen-3-yi
3-fluoro-5-chloro- : o '
300 phenyl H CHs; 41 | O 5-Cl-benzothlophen-3-yI'
2-fluoro-3-chloro- | .
301 phenyl H CHs 1 | O [ 5-Cl-benzothiophen-3-yl
4-fluoro-3-chloro- .
302 phenyl H CH;3 1 | O | 5-Cl-benzothiophen-3-yl
2-fluoro-5-chloro- . .
303 phenyl H CHs 1 | O | 5-Cl-benzothiophen-3-yl
304 | 3,5-dibromo-pheny! H CHas 1| O | 5-Cl-benzothiophen-3-yl
305 | 3-cyano-phenyl H CH; 1| O | 5-Cl-benzothiophen-3-yl
306 2-cyaho-phenyl H CHs 1 | O | 5-Cl-benzothiophen-3-yl
3-fluoro-5- : .
307 trifluoromethyl- phenyl H CHs; 1 | O | 5-Cl-benzothiophen-3-yl
3-fluoro-5-chloro- : . :
308 phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
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315 3-fluoro-5- HOH 1 0 5-Cl -benzot hi ophen- 3-yI

trifluoronethyl

- phenyl

WO GROD2+0) CH3 1 0 5-C -benzot hi ophen- 3-yl

316 3-fl uoro-5-chl oro-

PPETIYE2005/001659

t-butyl 317 2-fluoro-3-chloro- CH20C( =0 phenyl
t-butyl CH3 1 0 5-d -benzot hi ophen- 3-yl
4-fl uoro-3:chl orp- CH2OC( =0 CH3 1 [0
Cpd|. °- C - herfzot hi ophen- 3g#l - phenygs t - buty| w - Z-R*
2- f gagtre-B-ghl orp- CH20C( =0 319 phenyl t-butyl CH3 1
0 5-C -henPot hi abhen- 3. \J/I 320 3 S.dibron r\hgn\jl
2 A ctiroCH3 1| 0 5- C - bepzot hi ophien- 8-yl | t-butyl .
309 5121 B- Cyanrg phenyl - dH20C(=O) 1 d 85 5-Cl-berizothiophen-3-yl
(‘Jy benzot hi ogphen- 3-y| tk hllt yl 322 2.cvamo-phenyl
4%@5}{%0(}8 1| 0. CI be hi ophent 3-yll _ f-butyl| .
310 @%ﬁys fluoro-5- +CH =0) H o q (@] 5-&I-benz¥th|ophen-3-yl
benzothi-ophpa-—3—yH—tFHHH-uoronrpthyt—phemy
-. 2-flberbya-ctBerbt uor ot 5- chl, oro-| - =0 (§:H2 =0
3n ;ihe(hyB G - benzot hj ophén-3-y nyl %1 buty| 5?6%0'%&'"3[)%”'3'3"
2 ||UU|0*\J\F,IIIIU|h éC:Ileoc(ﬁvBMIh 325 m,t—O)il 6
ophgn-3-yl  phen butyl &- Dty
312 | SEcoRBRgRERLORIEL S / 001659 l-&pd ! #%%—%ﬂ%@“”'
R3—4=ftuooro=—3-chjoro=——=CH2CE(=0)—0CHH2 326 Tptrenyt
313 | & %%Y =0 1/ 0 5441 - be”ZO@HOPheﬂ' B-03! | sLoPEngbthiophen-3-yl
opffofindi o) - Greac(FO) 32} B o) 1 othiophen-3-y
Ta C—benzot hi ophen-3-yIphenyt - Tuty rT-hutyt
314 | 2-6jEHPrer)y - OCH2 H OH 1 | O | 5-Cl-benzothiophen-3-yl
3-fluoro-5- .
315 trifluoromethyl-phenyl H OH 1 | O | 5-Cl-benzothiophen-3-yl
3-fluoro-5-chloro- -CH,OC(=0) AL . a
316 phenyl t-butyl CHs 1| O |5Cl benzothlophen‘3 yl
2-fluoro-3-chloro- -CH,OC(=0) Al o
317 phenyl t-butyl CHs; 1 | O | 5-Cl-benzothiophen-3-yl
4-fluoro-3-chloro- -CH,OC(=0) AL . A
318 phenyl t-butyl CH; 1 | O | 5-Cl-benzothiophen-3-yl
2-fluoro-5-chioro- -CH.0C(=0) . . .
319 phenyl t-butyl CHs 1 | O | 5-Cl-benzothiophen-3-yl .
320 | 3,5-dibromo-phenyl -Cl-h())uct);rO) CHs 1 | O | 5-Cl-benzothiophen-3-yi
321 | 3-cyano-phenyl -CF’:?SU%TO) CHa 1 | O | 5-Cl-benzothiophen-3-yl
322 | 2-cyano-phenyl 'Cl-tlfu?;r'o) CHs 1 | O. | 5-Cl-benzothiophen-3-yl
3-luoro-5- -CH,0C(=0) AL , a
323 | . ifluorom ethyl-phenyl t-butyl CHs 1 | O | 5-Cl-benzothiophen-3-yl
324 | 3-fluoro-5-chioro- -CH:0C(=0) 6?;?—'45) 1| O | 5-Clbenzothiophen-3-yl
phenyl | t-butyl - P y
t-butyl 4
325 | 2fluoro-3-chioro- -CH,0C(=0) O(C))?—l-ci)z) 1|0 | 5-Cl-benzothiophen-3-yl
phenyl t-butyl t-bu—tyl P y
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328 3, 5-di brono-

phenyl t-butyl
5-d - benzot hi ophen- 3-yl

(=0 10

t-butyl -CH2OC(=0) -OCH2 329

phenyl

Wazwmmwhenyl OC(=0O) 1 0 5-d - benzot hi ophen-BecYUS2005/001659
t-butyl butyl -CH2OC(=0) - OCH2 330 2- cyano- phenyl
(=0 —3<0—5—C—=penzothtophen=3=yi t—butyt
3-flu CH24C(=0) - OCH2 331 OC(|=
1Cpd| 5-C - hi ophen- 3R t|ri f IRor omeh enyl zR*
t bB%y| Npat yl 3323f|uor050hlo C(=0) OH 1~
ﬂ o ' c:en-o-yi 333
pifdradravgochl or o "EQ@G@P): t- - ' -3-
326 heayl- benzot hi ophen ’Gblytvl 334 013 0r50- be1‘129th|ophen 3
—CH2EE(=0—0Ht1 5€H= UC[ILUldCH tren=3 ptrenyt -
2-fllooroyp-cHa@6- 2- f | uiHhO8 (<) e , a
327 dhenyityl OH 1 0 5 O tbapizot = 03%( Slﬁe@lyﬂenzothlophen 3-yl
3-5—ditbrofro-—phefiy—CH2ES ) -
= Gl - benzot hi ophedHOW(=0}) H- b ¢ . i
328 %5 Q’%’@ﬂ? FH Iophen Bbuytll 3 o-p 9%%'%”% Ot%épi? hen-3-yl
2 coviano—nhaopyd LIDOY S — ()
5. \dy?llun;;tblr;iybpheﬁ}l-lgeyj(ul 9.3 )ro-Eb- '
329 35@{%\&5(_ "oH 1 b 5t-|ﬁlhtylben nla 5-Cl-benzothiophen-3-yl
t i1 uoronethy—phery—t— b 3 uero-—5—chi-ore
CERIOCI=0) ot.h en-3-v| 341
330 chqréoqr@%glzcm orp- phagy! cHp gél enzothiophen-3-yl
5-Cl-bepnzothi nnhen 3#! 34 rHo--3 | oro
$Shidoret2O- 1 0 5- ClcHie o)) y |
331 | 20QRRbMEBRLINGGT/ US20681I00 16" R \yﬁl%gtﬁi‘vgm"phe” Syl
3-fluoro-5-chloro- -CH,OC(=0) . . o
332 phenyl t-buty] 1 5-Cl-benzothiophen-3-yl
2-fluoro-3-chloro- | -CHOC(=0) ALhar . o
333 ohenyl t-butyl 5-Cl bengothlophen 3-yl
4-fluoro-3-chloro- -CH,OC(=0) Clhanonthi o
334 phenyl t-butyl 5-Cl benzqthlophen 3-yl .
2-fluoro-5-chloro- -CH,OC(=0) AL S
-335 phenyl t-buty! 5-Cl-benzothiophen-3-yl
336 | 3,5-dibromo-phenyl 'C'ifu?;ro) 5-Cl-benzothiophen-3-yl
337 | 3-cyano-pheny! -CH0C(=0) 5-Cl-benzothiophen-3-yl
t-butyl
338 | 2-cyano-phenyl cTS%rm 5-Cl-benzothiophen-3-yl
3-fluoro-5- -CH,OC(=0) AL A
339 trifluoromethyl-phenyl t-buty! 5-Cl-benzothiophen-3-yi
3-fluoro-5-chloro- ' ‘ .
340 phenyl -CH, CH, CH,0O- 5-Cl-benzothiophen-3-yl
2-fluoro-3-chloro- P .
341 phenyl -CH, CH; CH,0O- 5-Cl-benzothiophen-3-yi
342 | 4-fluoro-3-chioro- -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl




2 R3 343 2-fl uoro-5-chl oro-

5-d - benz6t hi oph

en- 3-yl

-CH2 CH2 CH2O0 1 0
phenyl

344 3, 5-di br onp- phenyl

WO g2/ot4 CH2O- 1 0 5-d - benzot hi ophen-3-yl  3BGI/US2005/001659
3- cyano- phenyl -CH2 CH2 CH2O- 1 0
5-Cl-ben; ophen-3-y 46-2-cyane—phepayh—CH2-CH2
CH2O enzothlophen-S-yI 3473- frifluorom
Cpd|.fl uoraqg -phenyl -@&2 CH2 CHO 1 & | W Z-R*
5- CR? biophen 3 yl 348 3-f|uoro-5 hl or o-
%20(:( —I'\\ I4‘l ('\ Il:\JCIIL\JL III U'JTICI 3 : rlhcll‘y:
: ZBmmoepyﬂmwy 349 2 fI r or o- P0G FQ) A€ 0. =
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%ggﬂ?hWﬁ§¥ﬁ§’ oh include those conpouhds of Fornul a ,
Sshown in T a y H N \V{/ S|(Il) -5 33
348 %{b‘%ﬁé&ﬁ%zm pC g%ﬁ )001&89 Tabl & OI | Geai-benzothiophen-3-yl
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2-fluoro-3-chloro- -CHLOC(=0) L : A
349 pheny! isopropyloxy OH 1| O | 5:Cl-benzothiophen-3-yl
4-fluoro-3-chloro- -CH,0C(=0) AL . A
350 phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
2-fluoro-5-chloro- -CH.OC(=0) AL o a2
351 phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
i -CH,0C(=0) AL , a
%235mMMmMEwI.immemy OH 1 | O | 5-Cl-benzothiophen-3-yl .
_ ) ‘ | -CHOC(=0) " . a
353 | 3-cyano-phenyl isopropyloxy OH 1| O | 5-Cl-benzothiophen-3-yl .
i i i -CH,0OC(=0) ' AL . A
354 | 2-cyano-phenyl isopropyloxy OH 1 | O | 5-Cl-benzothiophen-3-yl
3-fluoro-5- . -CH,OC(=0) : AL . o
355 trifluoromethyl-phenyl | isopropyloxy OH 110 |5 9' benzothiophen-3-yl 4

Embodiments of the present invention include those compounds of Formula (11)

shown in Table Il:
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50 -SBH 80 -OC(=ONH2 84 -CO2H N,-:::N 88 HN /N
120 - CH2OSO2NH2 136 - CH2OH Preferred enbodi nents of
wo b@sphxaesphoni ¢ and phosphi ni c aci ds of the prePSENB2005001659
i nvention include those conpounds of Fornmula (IDb)
wherein the substituents are@%@r evi ously defined
(i ncludi ng any conbi nati ons preferred
enbodi nents). Exanples of sone of these enbodi nents

are shown in Table 11— OO0 Hp--———R—NR2 a' a2 Z
R4 R3 O (lb) 10 Tablle bba Qpd R2'yal a2 R6 Z-R4 RR 1
napht hal en-2-yl CH3 5-Cl - ethyl-indal - 3-yl 3

napht hal en-2-yl OH 5-|Cl -gﬁ- t.&y),ni ndol - 3-y
napht hal en-2-yl OH 5-|Me-benzot! B ophen—2-y
4-{[ 1- (napht hal en- 2- dar tsany | ) O ( O)NH2
pi peri di n-4-yl car bony=—antmo} =0 maptit hal en- 1- yl
napht hal en-2-yl 34 WO 2@95/ Q @zh‘ PCT/ US2Q05/ 001659
Cpd R2--- ai a2 R6 Z-[R4 R3 a"S‘Egpmthal en-2-yl OH

n

5

5- C - benzot hi ophen=3-lyl 10 |napht hal en-2-yI OH
5- F- benzot hi ophen- 3- yI 881 n | en-2-yl| OH

5- F- N- et hyl -i ndol - 3-lyl 13 |naphtlhal en-2-yl CH
5- Br - N- et hyl - i ndol - 3—H——28-wrapHit-haten—2-yl CH3
5- A - benzot hi ophen- 3- yI 120 | -CH;OSO2NH;

136 | -CH:OH

Preferred embodiments of the phosphonic and phosphinic acids of the present
"5 invention include those compounds of Formula (Ib) wherein the substituents are as
previously defined (including any combinations of the preferred embodiments). Examples
of some of these embodiments are shown in Table Ili:

RI0% %z—é

(Ib)
10 Table Hli
) ,
Cpd R "*a | R® Z-R*
‘ i R3
1 naphthalen_z_yl CHs - g:}(,;;l‘N'methyl'lndOL
3 naphthalen-2-yl OH 5-Cl-N-methyl-indol-3-yl
5 | naphthalen-2-yl OH 5-Me-benzothiophen-2-yl
| 4-{[1-(naphthalen-2-carbonyl)- '
8 piperidin-4-ylcarbonyl]- amino} - OH naphthalen-1-yl
naphthalen-2-yl
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gnzl | (napht hyl en] 5- Gy benzeBRiNERIRRRH-AoYL3-y
I ropy - 41 '

2-(4- (Benzyi oxycarbonyl

'
T
o
——c

maphithaten- 2=y CH3pi peraz{ - I-yrcar bonyt J)-

20eNZRigHHERD-yt 3- Y1 3- 43 hapiyHhal ens2i-yendothiGilroxy
5-dC -bedryzothl ophen-3-yl ph Eny:m)q-B 0 Oy

3-(((benzoyTl - pi peri di n-Z-yI

22 | naphthalen-2-yl H N-methyl-indoI-S-yI

23 | naphthalen-2-yl H 5-Br-benzothiophen-3-yl
26 néphthalen-Z-yI . OH | benzothiophen-3-yl

27 | naphthalen-2-yl ] OH N-(3-phenyl-allyl)-iridol-3-yi
28 | naphthalen-2-yl ‘ CHZQH3 5-Cl-benzothiophen-3-yl
30 | benzothiazol-6-yl OH 5-Cl-benzothiophen-3-yl
31 naphthalen-2-yl OH ‘ naphthalen-1-yl

2-(4-phenyl-piperidine-1-
32 | naphthalen-2-yl CH, carbonyl)-
i benzothiophen-3-yl

33 | naphthalen-2-yl CH; naphthalen-1-yl

3-methoxy-

34 | naphthalen-2-yl propyl

5-Cl-benzothiophen-3-yl

| 2-(4-(4-methoxyphenyi)-
35 | naphthalen-2-yl , : CH; piperidin-1-ylcarbonyl)-
benzothiophen-3-yl

36 naphthalen-2-yl , phenethyl | 5-Cl-benzothiophen-3-yi
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wa@2006072enyl ) - cycl ohex- 1-enyl -4 46 PCT/US2005/001659
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yl car bonyl )] - napht hal en- 2-yl 8 2005/ 073214
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benzpt hi ophen-5-yl OH 5-C - lc nz6t hi ophen-3-yi 56
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43 | naphthalen-2-yl phenyl) 5-Cl-benzothiophen-3-yl
propyl '
3-((benzoyl-piperidin-4-yl-
44 amino)-methyl)-naphthalen-2-yl |. OH naphthalen-1-yl
45 | naphthalen-2-yl OH 5-Cl-benzothiophen-3-yl

3-[(1-phenyl)-cyclohex-1-enyl-4-
46 | N-methylamino-carbonyl)]- OH naphthalen-1-yl
. naphthalen-2-yl .

. 2-((4-F-phenyl)-piperidin-1-
47 | naphthalen-2-yl CH3 ylcarbonyl)-
: : ‘ benzothiophen-3-yl

. (3-phenyl) : . .
48 | naphthalen-2-yl |propyl 5-Cl-benzothiophen-3-yl
51 naphthalen-2-yl E)tt;))/rllenyl) 5-Cl-benzothiophen-3-yl
52 | naphthalen-2-yl OH *6-Cl-N-methyl-indol-3-yl

3-(4-

Py methoxy oL . i
53 | naphthalen-2-yl phenyl) 5-Cl-benzothiophen-3-yl

‘ propyt

3-[4-((8-phenethyl)-pyrrolidin-1-

ylcarbonyl)-naphthalen-2-yl OH | naphthalen-1-yl

54
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woaphohaien- 2- vyl
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naphthalen-2-yl

OH

4-CI-N-methyl-indol-3-yl . -

64

benzothiophen-2-yi

OH

naphthalen-1-yl
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naphthalen-2-yl

OH

5-cyano-N-methyl-indol-3-yl

67

(6-Br)-naphthalen-2-yl

OH

5-Cl-benzothiophen-3-yl

68

naphthalen-2-yl

OH

Indol-3-yl

69

2-amino-benzothiazol-6-yl

OH
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70
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91 3-(cycl opentyl
car bonyl ) - napht hal en- 2-yl
we@sisnyrm normet hyl ) - napht hal en-

-N-net hyl a

m no- OH

. 3-((Hexanoi ¢ acid net hyl
OH napht hal en- BeWUS2005/001659

napht hal en- 1-yl
92

2-yl 38 WO 2005/ 073214 PCT/ US2005/ 001659 Cpd R2a' a2
R6— R4 R334 {Z-oxo=27 3 dirhydroT 93
benzoi m d 11 @ pi peridin-1-. OH[napht hal ep-1-yl
SR ar bonyl') - nap! Ei??n 2-yl|{ 94 R ZR
3- (phenyl - am nocar b&lyl oxy)| OH naphthalen-1 -yl m
STV BN FErBpreEaBonio 3-(phenyl[-ani nocar bonyT) -
el hagdwiynal en- 1-yI et hyl - naplgrhal ¢ maphitlaled6i-yi
qui WQ{dem%TéﬁLz- (H napht hal en-1-yl
31 &enox %\ g7 anpi nocar bonyl oxynmet hyl')- OH
ngp 1t3h YERID prr’_rﬁ@‘ T1hal ent 2- GH 98 |naphtragnenyR- yl OH
5-(4 Vi ndol -~ 3-yl | 99
napwt hafn 2 ylI~ OH 4- Br benzot hi ophén- 3- yl 0 .
34[ ( Srdpatriaminc2-gizol - 1-yl - pi per i dith- c%‘é’i’%@%’q}ﬁ‘}a‘?‘é‘ﬁ?‘i":yl
1-ylcar bonyl )] - napht hal en- 2k yl 101 | 'M9oFey
3-( )2 ﬁrlzdl n-1- JH napht hal en-1-vyi
ysca;% gﬁ l en-2-yl ‘OH naphthalen-1-yl
3-( carbonyl )| 102
pi peri di n- 4 yI met hyl am no- [OH napht hal en- 1-yI
et 1y1aphﬂralﬂmt-2’rall en-2-yl 3- (|( 3- B¥hzendsBi-bengpth)iophtnSB-yl
pyrtolidin-1-ylcarbonyl)- COH naoht hal en- 1-yl :
napht hal en-Z-%I 3-(N-[3-(4-joxo-_ 1 -phenyl-1,3,8 104
771 AZepbifialesF2y5] decane- 8- [OH Rkpht Hal-isepmopyl-indol-3-yl
79 | quinolin-6-yl OH naphthalen-1-3'/l |
82 | naphthalen-2-yl - OH | N-phenyl-indol-3-yl
(4-(1 H-indol-3-yl)-piperidin-1- ' .
83 ylcarbonyl)-naphthalen-2-yl QH néphthalen'1 Yl
85 | Indanyl OH naphthalen-1-yl
86 | naphthalen-2-yl OH g:)(lDIH,1-dioxo-benzoth|0phen-
* ((3-phenyl)pyrrolidin-1- 4
87 ylcarbonyl)-naphthalen-2-yl OH naphthalen 1 i
89 | naphthalen-2-yl Ph 5-Cl-benzothiophen-3-yl
~ ((3-methyl)-cyclohexyl- e
90 amino)methyl-naphthalen-2-yl OH ‘na-phthalen 1yl
3-(cyclopentyl-N-methylamino- 9.
91 carbonyl)-naphthalen-2-yl OH naphthalen-1-yl
3-((Hexanoic acid methyl
92 | ester)aminomethyl)-naphthalen- OH naphthalen-1-yl
2-yl
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woaphohaien- 2- vyl

car bonyl ) - napht hal en- 2-yl
yl am nocar bonyl oxy- net hyl ) -

3- (napht hal en-2- 105
CH napht hal en- 1-yl
39 WD 2005/ 073214 PCT/ US2005/ PO1/65805/001659

Cpd R2--Ta' a2 R6 Z-R4 R3 106 2-fluorenyl OH
napht hal en- 1- yl 1()7 3-(benzylanm nonethyl)- COH
napht hal en- I syl t hal en-2-yl 108
(@pd}-l) naphtf a‘l‘e‘rﬁ OH nappht hag®en- 1-yi  102-R*
(I\I-benzyl 3- OH napfst hal ent | -yl :
aefyH-at-cerRapht-frat c..£ SH—+16-
3-((5 hghen I )pen%l am no) - CH napht hgl en-1-yl.
napht "(N-bengyl - N- netlhyl - am no- CH
n&ght h%ﬁr@ﬁmd@aol 1zyb)rnjreﬁﬂﬂ")-lmph | en-n@pfthalen-1-yl
3- [ ( 5HiearBemdotaphifialsicyhept pn- 112 :
5-yl)Y-propyl]-nethyl-amno- OH naphthal en-1 -yl

nmet hyl - napht hal en-2-yl 3-(4-[benzoth |i azol -2-yl 113

Pighe! i Hphenyl-aminbeathonyjoxyH nap hal g

ngght haktbyh-Raphthalen-2tyl ( 2- oxof A{_I phenrh4phg4lapenr1| din- oH

napht haI en-1-yl 1-yl)-et hoxv) napht Hal en-2-yI .
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naoh ha en- -vI 16 aoht hal en- 2- y| -Me- 1
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390 ( 4-WRAPA-Yhexyl ami no) - CH né&bht hgl naphthajgn-1-yl

nethyl)y-naphthalen-2-y| 118 haphthalgn-2-y| CH3

2- cal b@«x-pheﬁmﬂgngghen 3 119

39f benaiihacarbanAsRRidHyI). - OH nai hallepphtidlen-1-yl

naphthalen-2-yl ‘

'98 | naphthalen-2-yl ' OH g:§?—F-phenyl)-N-methyI-indol-

99 naphthalen-2-yl OH 4-Br-benzothiophen-3-yl- -
3-[(4-benzotriazol-1 -yl-piperidin-

100 1-ylcarbonyl)]-naphthalen-2-yl OH naphthalen-1-yl
3-(4-phenyl)-piperidin-1- ‘

101 | v\ carbonyi)-naphthalen-2-yl OH | naphthalen-1-yl
3-((naphthalene-2-carbonyl)-

102 | piperidin-4-yimethylamino- OH naphthalen-1-yl
methyl)-naphthalen-2-yl

- 3-((3-benzenesulfonyl)- :

103 | pyrrolidin-1-ylcarbonyl)- OH ‘naphthalen-1-yl
naphthalen-2-yi :
3-(N-[3-(4-oxo-1-phenyl-1,3,8-

104 | triaza-spiro[4.5]decane-8- OH naphthalen-1-yl
carbonyl)-naphthalen-2-yl
3-(naphthalen-2- . .

105 | ylaminocarbonyloxy-methyl)- OH naphthalen-1-yl

naphthalen-2-yi
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napht hal en- 2-yl
napht hal en-1 -yl
wERaINsNE2005/ 001659 Cpd R2 a'

121 3-(3-phenyl
napht hal en- 2-yl
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a2 R6 Z-R4 R 12PCT/US2005/001659

3-(benzy| oxy) - napht hal en-2-yl OH napht hal en-1-yl 123
3-(frerhoxycar gon %rret NOXy)[ OF mapft hal en-T-yl
apht hal elp22_¥la1 3- (cycllopentey! am no- methyl)- OH.
‘{]REB nt hal en- 1- yi--- t hal en- 2-3# 12% napht ié?sen 2-yi
OH b-d - benzot hi ooh n-2-yl | 126
3- (phenet hyl - net hyl am no- QH napht hal en-1 -yl
106t h\3-Huoagdl hal en- 2-yl 127 |napBithal ¢maghiphleaH3yl
2- (benzyl am nocar bonyl ) - begnzot hi oohen- 3-yl 128
naphtf L phenyl}-i ndol - 44yl 129 i ndol - 5-vyi
109 h ?1?{%‘?@% ;%ﬂy%o 3-(3- ph&iy! - pmepythalentiavioy | ) -
OH na -1-yl et hoxy) - napht hal en- 2 yl 131
3-(R Ehenyl rrolidin-1- QH napht hal e P/
098¢ ar(BSHYINpPHBERRR en- 2- yi| 132H naphtha en-1-yl
3-apmi na-naphthalen-2-yi CH Inapht hal ¢n-1- vyl
3- (( B-hveepxppent yl am no) 133 net hyl|) - napht hal en- 2- yl
a9 R m'%é,ﬂmbhmmen@ 1- ({1- o acetephiales-Tvdt hyI OH
nap halen-2- \I| 135
hent i GS%hde)’p@hﬁj/larrﬁb)napht hal ep- 1-y
1i@o WHapthakn2-yl  OH napht hal en-%f'- yl nfg%t%alen -1-yl
3 p'\onr\vu nhan\l| ﬂ_l nanhth !en 1 y! /I1 \Aﬁ ’)005/ 070214
L‘E@Dﬂéﬁ@[}lﬂﬁﬁahyl@ﬁnw al a2, ;5 Z-R4 .
1 carbonyl)-naphthalen-2-yl 6I_B naphtﬁglen 1yl
3-[(5H-dibenzo[a,d]cyclohepten-
112 | 5-yl)-propyl]-methyl-amino- OH. naphthalen-1-yl
methyl-naphthalen-2-yl
3-(4-(benzothiazol-2-yl- B
113 | piperidine-1-carbonyl))- OH nalphthalen-1-yl
naphthalen-2-yl ‘
1-(2-ox0-2-(4-phenyl-piperidin- e
114 1-yl)-ethoxy)-naphthalen-2-yl OH naphthalen-1-yl
3-[2-(8,4-dimethoxy-phenyl)-
115 | ethyi]-N-methyl-aminocarbonyl)- OH naphthalen-1-yl
: naphthalen-2-yl
116 | naphthalen-2-yl OH 1-Me-1H-pyrrolo[2,3-b]pyridine
3-((4-OH-cyclohexylamino)- Aot
17 ‘methyl)-naphthalen-z-yl OH paphthalen 1yl
2-carboxy-
118 naphthalgn-z-yl CHs benzothiophen-3-yl
3-(benzylaminocarbonyl)- 4.
119 naphthalen-2-yl OH naphthalen-1 .yI
3-(3-phenyl-allyloxy)- 4
121 naphthalen-2-yl OH naphthalen-1-yl
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139 3- (i sopropyl oxycarbonyl)- OH napht hal en- 1-yl
napht hal en- 2-yl . 140 napht hal en-2-yl OH

whenzot2ziophen- 2-yl  3-{[ 1- (napht hal en- 2- yl car POTYE3005/001659
141 pi peridin-4-ylcar bonyl] am' no}- OH napht hal en- 1-yl

n nht hal 2 \1| 142 2 _ (Ihan—=v at hy/l f"_l nanhthal an 1 ‘yl

TC T IO CII — T U ..aLIIjI A IIMHIILIIMI A Bl R =
am nongt hyl ) - @p_h|_t 143 naphtfhal en- 2- yI
6-{(Apdut yI phenyl ). ; n-3-Bf 146 z-R*
bgnzof yran-2-yl CH3 5- @2 hi ophen-|3-yl Preferred

enbourmeENt S of tNe phospnoni ¢ gnd phnospnt ni ¢_acr as_ ot

theisy E’S%eriz?lﬁﬁﬂtﬂa‘bﬂtHa%LQi?Ie h°~‘€§1—l ¢ Onpr%ﬂh%léﬁ 1R¥I

Fgrrmula (I'c) Shown in Tab e H P~R6

Z [RE O[T |ab|e dR5Rb4H4 R3 2
3,41zhfl%§%‘8thﬁ '@PF X¥r - benzmy hi 9 Rl 1-y
4-|f | uor o? 5-d - N-me [ hyl -indgl -3-yl 6
3-[fTuono qu net hyl -1 ndol - 3-ylI 7
3,|412 113 ﬁmggj'“ﬁ’ 8-l [ N 1o hy | - haphealch-yiy - 12
4-lam no- TOH 5- d --benzot hi ophen-[3-yl 42 WD

2005/ 073214" PCT/ US2005/ 001659 |Cpd R5 R6 Z-R4 R3 14
phetdd | HhagthadlercR-ybenzot hi-ophep- 3-GH  1565-Cl-benzothiophen-2-yl
3-[f l uoo-phenyl H CH3 5-d - benkot hi ophen- 3-vl 16

3,4-trifluoro-phenyl H CH3 5-Q -benzot Hi ophen-3-yl 17
3,4z 41 f | 3phenptnghpkethlaBlif®o-5- C + be t hijo - 3- 18
phe el nyl | Hn&Hybraphttederediyhi ophent 2- r?a%%ﬂwa?erwl-yl

2-(benzylaminocarbonyl)-

127 | naphthalen-2-yl , CHs benzothiophen-3-yI
128 | naphthalen-2-yl ' OH N-phenyl-indol-4-yl
129 | indol-5-yl OH naphthalen-1-yl
130 3-(3-phenyl-propylcarbamoyl)- OH naphthalen-1-yl

methoxy)-naphthalen-2-yl

3-(2-phenyl-pyrrolidin-1-

131 ylcarbonyl)-naphthalen-2-yi OH naphthalen-1-yl
132 | 3-amino-naphthalen-2-yl OH naphthalen-i -yl
3-((5-hydroxypentylarﬁino)- o
133 methyl)-naphthalen-2-yl OH naphthalen-1-yl
1-(1-6xy-acetic acid methyl |
134 ester)-naphthalen-2-yl OH naphthalen-1-yl
135 | benzo[1,3]dioxolyl | OH naphthalen-1-yl
137 | isoquinolin-3-yl OH naphthalen-1-yl
138 | 3-phenoxy-phenyl OH naphthalen-1-yl
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Table IV
Cpd R3 R R® - Z-R*
2 3,4-difluoro-phenyl H OH S-Cl-benzothiophen-Sryl
4 4-fluoro-phenyl H OH 5-CI-N-méthyI-indoI-3-yl
6 3-fluoro-phenyl H CHjs | 5-Cl-N-methyl-indol-3-yl
7 3,4-difluoro-phenyl H CHs 5-Cl-N-methyl-indol-3-yl
12 | 4-amino-phenyl H OH 5-Cl-benzothiophen-3-yl
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161 3-chl oro-phenyl H CH3 5-C -benzot hi ophen-3-yl 44
WO 2005/ 073214 PCT/ US2005/ 001659 gR Cp d R5 R6 Z-R4 3
W@2008023284 5- di f | uor o- phenyl H CH3 PCT/US2005/001659
5-Cl1- benzoth| ophen 3- yI 163 2, 3 di f | uor o- phenyl H CH3
ST&—=tenzethiophen—3-yt—I642=brpomo=-pheny+—H€H3-
5( d - ben hi ophen- 3-yl Sf?S 2, 3-[di rrri__{shoxy - phenyl "
Cpdct3 5-0 > Hﬁ.730thi ophen- 3- 166 [3-ni"tro- |chenyl H ¢
5:d Jlanzot ophen-3-yl 167 3-brlonn-phen H CH3 . .
5{ d - benzot hi ophen-3-yl 168 3, 5-[di et hox;(ﬁ;‘)hen yl H
14 CH®I®NYG - benzot hi ophen-3-y 169 [2, 5CH: f | {i&-6kbenzathiopken-3-yl
H3 5-Cl -benzothi opljen-3-yl 170 13 _5-dichlloro- phenyl H
CH3 5-d - benzot hi opljen-3-yl 171 [2, 4-di f I {or o- phen ‘
15 chB-Buarp-phenviot hi ophen- 3- 172 |3- aftimo- prﬁeﬁwefﬁ%@hen-&y‘
1 -henzathi nnhpL =yl 173 phenyl - CHR2CIMe) 2CH20-
napht Ien 1- 4{phenyl 3- met Hox' -lglropJ - CH o
16 nhph |U@FPR g}ly' 175% pheny 3- metlhox§tpr op-8-Cl-benzothiophen-3-yi
ey -1 yl \/I pHop ] vl lox 176
phe | oxolfan- 2- naphth
17y g%’tdl‘{%ﬁ? ‘%/Phef'?' phenyl -CH20C( =0 O—‘Eﬁéph t.’#aphp]enfomlophen 3yl
t but%‘ 178—phenyH—cH2—CH2—-CH2G—napht-hglen—1—y :
.o VO 20 073214 PCT/ PS2005/,001659
18( Fﬁ] ﬁ% hyI am no) ? d| nmet yI 17q @FCI Ez%qéllb%ﬂzoﬁ?’ophen 2yl
Aall IIU ITO. I1|.—ITO.I CII J. Cl. IIUK UU PIIUIIyI
19 "%%or@p’ﬁgﬁﬁ - OCH2 C( O)N-Etz napht hélHan ! SYbI-benzothiophen—S-yI
21 2-fluoro-phenyl H CHs 5-Cl-benzothiophen-3-yl
24 4-ﬂuoro-pheny| H CHjs 5-Cl-benzothiophen-3-yl |
25 | pyridin-3-yl H OH 5-Cl-benzothiophen-3-yl
29 3,4-difluoro-phenyl H CH.CHs | 5-Cl-benzothiophen-3-yl
37 | phenyl H OH naphthalen-1-yl
38 | 4-methoxy-phenyl H OH 5-Cl-benzothiophen-3-yl
42 | 4-methyl-phenyl H OH | 5-Cl-benzothiophen-2-yi
49 | 3,4-dimethoxy-phenyl H OH 5-Cl-benzothiophen-3-y1
66 | 4-hydroxy-phenyl H OH 5-Cl—benzothiophen~3-yl‘
78 | 4-chloro-phenyl H CHs 5-Cl-benzothiophen-3-yl
81 4-trifluoromethyl-phenyl H OH 5-Cl-benzothiophen-3-yl
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(CH2) 25C( =0)
napht hal en-

1-yl t-

- CH2) 2S 181 phenyl
182 3, 4-difl uoro-phenyl

but yl

t-butyl

(=0

wa205R02[4+0) CH3 5- d - benzot hi ophen-3-yl t- bupgt/US2005/001659
(2 d| mat hyl am no) - 183 3, 4-di fl uoro-phenyl eth-1-yl
hanzaot ki nhkhaxn 2 .1 104 2 A i £1 oy o ol
b ‘n‘o.ae','ﬁ”i"'yl”“d~°" 5. QL benzof hi op) enl3 yl 185
Cpé 4= di £l - pheny! |- c2o® 20) NEt 2 CHQ%h ZR'
510 - benzot F%ophen- 3-yl CH2OC(=0) | - OCH2 186
‘ 3, 4-di fl uoro-phenyl |"t-butyl OC(=0
1451 @mboxwphéryphen- 3-yl  tHbutyl | 18@H; 5-Cl-benzothiophen-3-yl
344-difluoro-phenyl [-CH2OC(=0) t-butyl) OH
540 - benzot hi ophen-3-yl 188 3, 4-dj fl uoro-ghenyl _ '
146 ChporeigpRE-g - OCH2 |5- O - bnzot hi oph@hleas-gl?-Cé@e@pmmen-S-yl
189 3 4-difluor o-phenyl -CH? CH? ICH?QO
5{d - benzot hi ophen-E-yI 190 3, 4-difluoro- phengl o
147 C2kre-RbgN¥H 5- O - Benzot hilophen- B- yFHaet Hya-Cl-agngothiophen-3-yi
314-difluoro- DI__J;LenVI ("J—l?('Y‘{ (')\
51 @-mbepicaibbhppken- 3-y! opr opy 192 ,
148, PRbRAXY - phenyl H H 5-C |§lbenzot hi oéh‘én-& -3;f1-benggthiophen-3-yi
p\ i r~|| A—2 Jll 5 f‘| han-znf hl nn ‘e R ’2 \II
| uor hoxy 194 phepny 4 "
14%1(%!'“'61@% ?ﬁf%lphen- n-yl '85 3- met ho%7I phe @PI-'Q?@thlophen-S-yl
5 = UCIIZ_UL III U IICII [ I hI'U ‘VAB 2 IA7021“ - | :
( / 001659 d:pd R5 Z- R4 1196 | & ~p , .
15@?"5&%71 or o- phenyl H OH S'E% benzo?ﬁ Bphe 5§| b?nzo%oiphenSyl
29chtoro- pllenyl JI:IL H5=—Cl=benzothjophernr=3-y 198
1513ﬁ@2hé 8-ph O 5- O -jgenzot hi oppen- 3- 36 IQT%% hiophen-3-yl
3,5 Jﬁpl uoro phenyl H OH 5-d - bengot hi 8phe % 05(50(9 -3y
2 3-dr fTuoro-phenyl [HOA5-Tr - benzothi ophgn-3-yI— - 20T
15221 BraorememylphdrigH | 5- C - bignzot hi ophep 3-'Y15-Cl-benzothiophen-3-y!
3-trifluoromethoxy- ' » :
153 phenyl y H CH3’1 5-Cl-benzc?th|ophen-3-yl
154 ‘3-methoxy-phenyl H CHs; 5-Cl-benzothiophen-3-yl
155 | 2-methyl-phenyl H CHs [ 5-Cl-benzothiophen-3-yl
156 2,6-diﬂuoro-phenyl H CHs 5-Cl-benzothiophen-3-yl
157 | 4-cyano-phenyl H CHs 5-Cl-benzothiophen-3-yl
158 | 2-ureido-phenyl H . CHj3 5-Cl-benzothiophen-3-yl
2- (NHC(=0)):NH,- : .
159 phényl (=0))NH H CH, 5-Cl-benzothiophen-3-yl
160 | 2-chloro-phenyl H CHs 5-Cl-benzothiophen-3-yl
161 | 3-chloro-phenyl H CHs 5-Cl-benzothiophen-3-yl
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202 2, 3-di et hoxy- phenyl

H OH 5-d - benzot hi ophen- 3-yl

203 3-nitro-phenyl H OH 5-d -benzot hi ophen-3-yl, 204
w@2somiphenyl H OH 5-C - benzot hi ophen-3-yl  POBUS2005/001659
3, 5-di met hoxy- phenyl H OH 5-C -benzothiophen-3 yl 206 .
Z-5—e-Hyare-—phenytH-6H-5—-G—begzothtrophpn=3-y1 ——207——
3, 5-dic -phenyl H OH 5.0 - benzot hiophgen- 3- yI %_8%
cPd2,4-difl.e'o-phenyl H oH &d - benzot i ophen- 3-yl
3- ani no- pheRYl H OH 5- O - benzot hilophen-3-yl 210 _
' 2 met hoxy- phenyl -CGH20C(=0) CH3 )
1625} gb-ditoraphémphen- B-yl  tH butyl [21Ckbyri jﬁrci-zzeyzothlophen-3-yl
-ICH2OC(=0)_CH3 5-C AbenzothiopheJ-s-yI ttbutyl 212
3-trifluoronethoxy-| CH2 =0 t- |CH3 ) '
1635] 2B-difluprophemphen- B-yl  phenyl Hut y$Hu7 |BCl-benzothiophen-3-yl
2005/ 073214 PCT/US2005/ 001659 Cdd_R5 R6 VZ-R4 =3
213 3- nethoxy pheny| -CH20C(=0 ti- )
1645 2orosaerpBeMil ophen-B-yl Bt yl - CH2&l=0) | P-G-pgnzothiophen-3-yi
? 6-diflucro-phenylibutyl CH3 5-C-benzot igphnn 3y
o1 2 chl'oro henyl - CH2 =0 CHB
1655 fé‘ﬁm}ﬁPB?JW n-B-yl - tTputyl J216C’|é3 ch| 8i%Y: bﬁﬂé%tp‘ophen -3yl
. CHROC(=0)—CH3—5—-¢ beﬂzo{hiophc. —y—trbuty—217
R | fluoro-phenyl | - =0 Chi3 O .
1665] % qﬁ’e‘?ﬁe& EI ophen- - yI t- but yl 218CH3 5-Cl benzothlophen-S y
%, 3—eHf |TJ'IUTO prrcu | -GL—iZLmA.,( U) &
; 5 ophen-3 yl t - but yl 2- bR, Abbhen-3-
167 E@fgéﬁéﬁie benzo#ﬁlopher-Saéﬁ t Eu%yfmg?o%b en-3-yl
2 3=dimethoxy= pnenyg CH2OC(=O0—(¢H3
1685) §l5-ipBaRkNbABNAN- B-Y|  ty butyl 22153, ni { 6aiARABYthiophen-3-yi
- CI—IE'OC( :13% %EBmlW Cl - benzot hi ophen- 3- yI | P Y
169 | 2,5-difluoro-phenyl H CH, | 5-Cl-benzothiophen-3-yl
1 170 | 3,5-dichloro-phenyl H CHs 5-C|-benzothiophén-3-yl
171 | 2,4-difluoro-phenyl H CHjs 5-Cl-benzothiophen-3-yl
172 | 3-amino-phenyl H CHs 5-Cl-benzothiophen-3-yl
173 | phenyl -CH>C(Me).CH,0- naphthalen-1-yl
174 | phenyl 3-metho>)<,?/-prop-1- OH naphthalen-1-yl
. 3-methoxy-prop-1-| 3-methoxy- 1.
175 | phenyl yl prop-1-yi- naphthalen-1-yl
oxy
176 | phenyl 2-(1,3-dioxolan-2- OH naphthalen-1-yl
yi)-eth-1-yl
-CH,OC(=0) y
177 | phenyl . t-butyl OH qaphthalen 1-yl
178 phenyl ~CH, CH, CHAO- naphthalen-1-yi
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t-butyl -CH butyl O CH3 5-d -benzot hi ophen-3-yl 222
3-brono- phenyl tbutyl -CH butyl O CH3
wW®G20@05/0ne ot hi ophen-3-yl 223 3, 5-di met hoxy- phremy/S2005/001659
t but yl 224 2 5- d|f| uor o- phenyl -CH2OC(=0) CH3
S'G'UCII III UIJIICII' 'yl L'Uulyl 225
5-di ch - phenyl |- CH20(=0O CH3 .
CP% a - beni3ophen-2-yl L but yl ' 26 R® Z-R’
214-difluor&®phenyl [CHOC( O) CH3|
510 - benzot hi ophen- 3 y(leme # 22-gingsthyti|no- phenyl
179 CHPOQ(=0 CH3 5-d - enZé)[ *P{ hl 3amino- t -{baphthalen-1-yl
-CH2OC(=0O) - 0OCH2 228 2-ne v phiengthoky but yI OC( =0
51 C - benzot hi ophen-3-yl t- butyl 1 - GBEA(FO - OCH2 229
180y pheiyl- 2- y| t - but yI|-GBECEEP)NELD b%@‘—f% EEC plaphthalept1-yl
t+butyl 48 WD 2005/ 073214 PCT/ US2(Q 50 Cpd RS R6
Z{tR4 R3 3-trifl Uorc r@d CH2OQU(EBR)S OCH2 230 '
18Tphehgnylt - butyl OC(=Q) 2 %é’ﬁzot hi §@h- 3-nabhthelebti-yil
- SHZOO( =0 -QOCH2 231 % ¥ret hoxv Dhen‘tfbu’tyl butyl OC(=0
C - benzot hi ophen- 3- yll CHt - CH2 FO -0CH2 232 ’
1822 8- Adifluererheprieny| |t C) CH, 5-Cl-benzothiophen-3-yl
541 - benzot hi ophen- ; -vI ut yl | -CHROC(2Q) - QCH2 233
2t chl or o- phenyl t - bl Ydim 59),,, d - benzot h| ophen73-y
183 glfrﬁ}lfluoro@qg@d;( =0) {mﬁg{_w o Hs Pbenzothlophen 3-yl |
184 | 3,4-difluoro-phenyl (2-amino)-eth-1-yl CHs | 5-Cl-benzothiophen-3-yl
185 | 3,4-difluoro-phenyl -CH,C(=O)NEt; CHa 5—Cl-bénzbthiophen-3-yl
_ ~OCH; | |
186 | 3,4-difluoro-phenyl - ‘OHOUE=0) | 0C(=0) | 5-Crbenzgthiophen-3-y
-butyl )
t-butyl
| 187 | 3,4—difluoro-phenyl 'C';'_ﬁg,(lio) OH!| | 5-Cl-benzothiophen-3-yi
188 | 3,4-difluoro-phenyl CHCE=ONEt | 0% | 5.cLpenzothiophen-3-yl
’ 2 2 | C(=O)NEt, | -
189 | 3,4-difluoro-phenyl -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl
190 | 3,4-difluoro-phenyl -CH-0C(=0) . OH 5-Cl-benzothiophen-3-yl
methyl
L i -CH,OC(=0) e , A
191 | 3,4-difluoro-phenyl isopropyloxy OH 5-Cl-benzothiophen-3-yl
192 | 2-methoxy-phenyl H " OH 5-Cl-benzothiophen-3-yl
193 | pyridin-2-yI H OH | 5-Cl-benzothiophen-3-yl
3-trifluoromethoxy- .
194 phenyl H OH 5-Cl-benzothiophen-3-yl
195 | 3-methoxy-phenyl H OH 5-Cl-benzothiophen-3-yl
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234 3-chl oro-phenyl t-butyl OC(=0
5-d - benzot hi ophen-3-yl t-butyl CH20C(=0 -OCH2 235
W@2@s5072140r o- phenyl t-butyl OC(=0 PCT/US2005/001659
5-d -benzothi ophen-3-yl t-butyl -CH2OC(=0 -0OCH2 236
7 T-butyl O(=p) —
5 - 3-yl Rpé-buty GrROC(FO OCI—I22_§37
dez O 5-d -benzot hi ophen-3- yI - but yl
t oyt 2 s | rY‘Ll') ')QQ ') Q{ d: nCt hCX_y PII ntyllf .
OC(=0),. 5- a - benzot hi ophen -yl I
196_%%2(8@_@5 o-ph&t 239 3-ni {¥ o- phe W' Lté%( -q QL&I enzothiophen-3-yl
ol haoan=zaot 1 A + byt a2l Mo YaVa'Mye
:. A IJI%IILUL IIIP;JS;TI;IIpEe{]Iyl L E;;yl &Jul)yl ILU\&/\:WI j
197 5(%;‘%8 rf% oet i ophen-B-yl - 1-butyl CI—E%D O§'Qla%pé°t5'29hen’3'yl
F,-5=dirnethoxy=phenyt—6c(=0—5-C+benzothrophen=3=yt
tl-b e | - CHOC(=0y - OCH2| 24 - -Clt ioohen-3-
198 %U@%ﬁ{pl ;%Jh(_)e?lgf phenyl | t-butJ 00 =D) 5-Cl-benzothiophen-3-yl
5—Ctr=—benzothiophen=3=y—t=butyt —CHZO(FO - OCH2— 243
1993 ésséﬁfraakp nyll OX(=CH 5- A - benzglhi oph&H-p3nydthiophen-3-yl
t|- but yl -CH20C(=0) - OCH2| 244 } ‘
. CA-artl uor 0- phenyl OC(=0) 5- O - penzot hi ophen-3- V1 -
200t éagidxfluoto-lbl«uérwl - CH2OC( =OH - OCH2| 245083~ anj BalpRAdthiophen-3-yl
“t|l-butyl OC(=0) 5-Cfbenzot hi ophen-3-yl tfbutyl
201 2-bromo-phenyl H OH 5-Cl-benzothiophen-3-yi
202 | 2,3-dimethoxy-phenyl H OH 5-Cl-benzothiophen-3-yl
. 203 | 3-nitro-phenyl H OH 5-Cl-benzothiophen-3-yl
204 | 3-bromo-phenyl H OH 5-Cl-benzothiophen-3-yl
205 (3,5-dimethoxy-phenyl H OH 5-Cl-benzothiophen-3-yl
206 | 2,5-diffuoro-phenyl H OH 5-Cl-benzothiophen-3-yl
207 | 3,5-dichloro-phenyl 'H OH 5-Cl-benzothiophen-3-yi
208 | 2,4-difluoro-phényl H OH 5-Cl-benzothiophen-3-yl
209 3-amino-bhenyl H OH 5-Cl-benzothiophen-3-yl
210 | 2-methoxy-phenyl Cl-,:?'t? U%STO) CH; 5-Cl-benzothiophen-3-yl
211 | pyridin-2-yl CH:0 u‘fy(ro) CHs | 5-Cl-benzothiophen-3-yl
3-trifluoromethoxy- -CH,OC(=0) t- ‘  Lharonth a
212 phenyl “butyl CHs 5-Cl-benzothiophen-3-yl
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246, 2-met hoxy- phenyl

- CH20C( =0O)
5- d - benzot hi ophen- 3-yi

t - butyl

OH

49 WD 2005/ 073214
wEONsWE2005/ 001659 Cpd R5 R6 Z-R4  R3 247 pyrpdi/nsRoybho1659

-CH2OC(=0O) OH 5-Cl - benzot hi ophen-3-yl t-butyl 248
3-trifluoronethoxy- -CHOC(=0 H :
51Cl - bengzothi ophen-3-yl  phenyl tpbutyl 249
Cpd{ et hox enyI - Chi2OC(=@s OH 5- [C - Igihzot(hi ophen- F-pt
t butyl 2,6-d|fluoro phenyl -CH20C(30) COH :
—5 —henzothrophern—3-y bty EH2EE=D) 25%
. t bLtyCH@C(i:Q)It- enz i of
21:%E %8{@?&) P éné)#]enyl - CH20my0) O qu hf?@)] Eeﬁ(ﬁothlophen 3-yl
55€—=tenzotti Uplu—:n- Fyi—t=butyt—1253 -
5 o ) 1. crpengeg) toH - Crbenzoth
14 2 28-AiNHRbPneRANY CH 5-Cl-benzothiophen-3-
2 g qtenzot | op en-3-yl butgutyl p54- ° ' enzothiophen-3-yl
213" olrIuoro_pnenyi
2155) Golianaibhyiophen. fCHaQCHgE? 258H3- br|o8Tor-B9MMliophen-3.y
- CH2OC(=O) OH, 5-C benzé‘leWbphem 3-yl = t-|butyl 25
Z | 3-di met hoxy- phenyl
2160 @-cmmambhylophen- 3- yf fédggb P57CB NI t r@Cpb@rmdthuophen 3-yl
- CH20C(=O) OH 5-d - henzotRUBphen-B-yl  t-Hutyl
-CHbutyl O OH 5-df- en-3-yl 358 :
2173 [3;difiuqbermghyit but y| %g% g nmet hGkly - phedZi-benzothiophen-3-yl
- CH20C(=0) OH 5-d - henz Py hen-B-yl t-RQutyl
“CH butyl O OH 5-Cl|- eh-3-yl 260
21® | 2,3difllororaiepyleny| |t bﬁdéH ?9 , b- dCthl or|dB- @hbe:}dothrophen 3-yl
-CH2OC(=0) _OH 5-C - enzot B Dhen-3 vl
219 | 2-bromo-phenyl C?&EFO) CHs 5-Cl-benzothiophen-3-yl
220 | 2,3-dimethoxy-phenyl 'C'_,:fu(,féro) CHs 5-Cl-benzothiophen-3-yl
221 | 3-nitro-phenyl 'C'_,:fu%sro) CHs: 5-Cl-benzothiophen-3-yl
222 | 3-bromo-phenyl 'C*:fu%fro) CHs | 5-Cl-benzothiophen-3-yl
223 | 3,5-dimethoxy-phenyl 'CHtfu%ff@ CHs | 5-Cl-benzothiophen-3-yl
224 | 2,5-difluoro-phenyl ‘C"t'fu%fro) | CHs | 5-Cl-benzothiophen-3-yl
225 | 3,5-dichloro-phenyl 'C"’t'fu%ffo) CHs | 5-Cl-benzothiopheri-3-yl
226 | 2,4-difluoro-phenyl - -CFESU%TO) CHs | 5-Cl-benzothiophen-3-yl
227 | 3-amino-phenyl -Cl-tlfu(t:élzc) CHs 5-Cl-benzothiophen-3-yl
_ -OCH;
228 | 2-methoxy-phenyl C?&%I_O) O%(:OI) 5-Cl-benzothiophen-3-yl
. t-buty :
~ -OCH;
229 | pyridin-2-yl -Cl_tlfu%sl—o) ?%(?Ol) 5-Cl-benzothiophen-3-yl
: -butyl
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t-butyl

5-d - benzot hi ophen- 3-
w0 a2O2+0) COH 5- C - benzot hi ophen- 3-yl

262 2, 4-difl uoro- phenyl
t - butyl

yl

- CH20C( =0)
263 3-anm
t-b

H
no- phenyl
ut yPCBHOSINF/001659

2005/ 073214 PCT/ US2005/ 001659 Cpd R5 R6 Z-R4 R3 264

Zrmethoxy—renyt—Cf2—CH2 &
c cE:-CI -beni ophen- 3- vyl 5 pyri di n-2-yl [-CH2 CH2 '
PCpo  5- &+xXpbenzot hi ophen- 266 3-triflluoromet h&xﬁ '
CH? CH? C 5 d -henzothl oohe -36/C|)H phenyl 267 .
3 BREMOYT - G -OUH, ‘
2305, el nzrgt |ophen- B- y| -|di0C (6 o rekenzothiidphen-3-yl
C 0- 5-d -benzot hi oo el -3 vI pe@yR- ¢hl or o- phenyl
-CH2 CH2 CH2O 5C|-b8§é_? ;1en-3-@¢H2270 ‘
2313} grnethoxypplemyl - CHP & 5-|CIO®EM) of 15-ChbanzoBigphen- 3 yl
2171 3.5-di fluoro-pheényl CH2 |CHRRutyl
5t d - benzot hi ophen- 8- y_I 3-|di f0Ctds o phenyl - CH2
232C1226-difaoro-Hhedl- benz pt hict E G302 - bsetiebgplasthiodphen-3-y!
-CH2 CH2 CH20- 5-d {benz ?’ophen-st-ymtyl 274
2| 3- di net hoxy- pheny gf-?' CHIO--OCH, '
2335/ Ziohlsempberyi ophen- B- y1*' 2004= znutrauc(p:mn BCI%Z&H&)phenSyI -
. OO 5-d - benzot hi pphent fy 716 8biltglorp- phenyl - CH2
H2 CH2O 5-d - benzot h yI £H0H, .
2343, S-ctlonephengy - pheny )CH2 O0C(=0) | 5-Cl-benzot Cﬁghen -3yl
5t O - benzot hi ophen- B- yI 2 d| fbutgir o phenyl
- 02 CH2O 5-C|-benzatgﬁg_|o D6H,
2353, 35diiitidrephemneny| e - OC(=0) | 5- CI benzot Cll?'ghen -3-yl
5t d - benzot hi ophen- B-yl -bu 2, 4- di £butgrr o phenyl
gH2 CH20- 5-d -Dbenzpthi 3- VI o0 Y0057 073214
236 PCA 3| AORH59 C% %&@' R4 =2%1| 5-CI- benzothlthen -3-yl
3+ am no- phenyl CH2 S5- @ - pggiot hi ophen-3
282 2- met hoxy- pheny IFb:u—l ~oo(, OXU)-Gé,
2375 Lordirepaéhyl ophen- B- y % N 283 a0) d| 8:A-pshzothiophen-3-y!
-[cH20C( =0) @4 5-d - benzotr Y¥phen 3- ycﬂilutwb ‘ pren-=-y
, ] _ -OCH;
238 | 2,3-dimethoxy-phenyl C:0C(=0) | 0c(<0) | &-Crbenzothiophen-3-y
y!
t-butyl
) _ -OCH; |
| 239 | 3-nitro-phenyl CH0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl
: 1-butyl
) _ ~OCH, T
240 | 3-bromo-phenyl CH,0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl
t-butyl
) _ ~-OCH,
241 | 3,5-dimethoxy-phenyl CH0C(=0) | 5c20) | 5-Cl-benzothiophen-3-yi
t-butyl
i-butyl
) _ “OCH,
242 | 2 5-difluoro-phenyl CH:0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl
t-butyl
‘ . . 'OCH2 '
243 | 3,5-dichloro-phenyl CH,0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yi
t-butyl
' . t-butyl
| ‘ ) _ -OCH,
244 | 2,4-difluoro-phenyl CH:0C(=0) | 5c20) | 5-Cl-benzothiophen-3-yi
t-butyl
t-butyl
] _ -OCH, |
245 | 3-amino-phenyl CH,0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl
t-butyl
246 | 2-methoxy-phenyl 'Cl_,:fu%gro) OH 5-Cl-benzothiophen-3-yl
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I sopropyl oxy 284 3-trifluoronmethoxy- CH20C(=O OH

5- d - benzot hi ophen- 3-yi
wW@20080h3214/- phenyl
5-C - benzoth| ophen 3-vyl

- CH2OC( =0)

phenyl

i sopropyl oxy 285
i sopropyl oxy OH PCT/US2005/001659
286 2, 6-difl uoro-phenyl

GH2ES XY oH 5 d—h rzethtopher—3—H—28+
2-chrg?o OC( =0) sopropylox Cﬁ Y .
Cpd-idl - benzstki ophen- 3t yl 288 3-chl'gr o- Bﬁeny i soH C &R
OH 5- d - benz®t hi opheh- 3- yl  propYljoY 289
~ 3,5-di fl uoro- phenyl B _8;=C§_|’
24%- |Qhyridim29t hi ophen- 3+ y| 1S opyl oxy OB90 | 5-Cl-benzothiophen-3-yi
2.13-di fl uoro-phenyl 46) ™
S5-1Gh 1 BRB en- 3r yI ylfoxy 291 | _ '
248 log E“E" (?@hCHZC 8;* P@p d {berRbt hi ppttedrenzgihiophen-3-yl
iennrn vI axy 292 2 B-di e oxv nh@nvl - CHPOC(=0) OH
5-1d - benzothlophen 3-yIC g.qmyloxy 293 )
243 _ | 3-Meghpeienyl- cHoag( = 0)% berR8t hi ppttéienzathipphen-3-yl
i opr nn\/l oxy—294 -3 br onn- nhep\ll -(“J—l’)('Y‘( ﬂ) H
- oth hen- 3t yi-CHI I{ ox 95].
258 |ch eBeny }’C%fﬂ??py* Yon*?°| 5.Gl-benzothiophen-3-y
5, hcnzoth:ophcn 3 yH—t-Ssopropy-oxy—296—
, f ] ugr o- phenyl| CH2o , o
25‘&_ & gfal ygph eﬁ 3yl Hﬂ%@@l Iraci)y;yl oxyo'i’97 5-Cl-benzothiophen-3-yl
n B f‘LI’)N‘/ —f\\ ' M |
3ri5=—dtchtoro-phenyl Ci >
-G 4 phen- 3-yICHﬂ§6bﬁbpyloxy 52 MO~ : .
263 S ABREMNLD) US2005/ 002689 Cpg Ror” B prbgpzajpigohen-3 y
2, A4=drftuoro-phenyt CH —u u-| ’
258°|@ 5 ReRBA-Hh en- 3y yl 0XYoH299| 5.Cl-bgnzgthiophen-3-
3-lam no- pheEy CH20Q( O) t@%& Cl -~ benzot hi opﬁen-gﬁﬂ ‘ophen-3-yl
I §opropyloxXy 300 3-[f 1T 08 chroro- phenyt T H CH3
255-|Q, 3 nsrd-pherghen- 3- yI° Iy butél_ ) OH 5-Cl-benzothiophen-3-yl
255 | 2-bromo-phenyl 'C*t’fu%ffo) OH. | 5-Cl-benzothiophen-3-y
256 | 2,3-dimethoxy-phenyl -CI_ESU%&TO) OH 5-Cl-benzothiophen-3-yl
257 | 3-nitro-phenyl; 'C"t'fu%ffo) OH | 5-Cl-benzothiophen-3-yi
258 | 3-bromo-phenyl C?&ETO) OH 5-Cl-benéothiophen-3-yl
| 259 | 3,5-dimethoxy-phenyl 'Cﬁ[fu%ffo) OH | 5-Cl-benzothiopheri-3-yl
260 | 2,5-difluoro-phenyl- 'C":flg)fro) OH | 5-Cibenzothiophen-3-yl
261 | 3,5-dichioro-phenyl -Cl-tl_gé)u(tD)ErO) | OH . | 5-Cl-benzothiophen-3-yl
262 | 2,4-difluoro-phenyl CI':ZSU%(ITO) OH 5-Cl-benzothiophen-3-yl
263 | 3-amino-phenyl -CI-ESU%ETO) OH 5-Cl-benzothiophen-3-yl
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wWo2@0587814 - benzot hi ophen- 3-yl

301 2-fl uoro-3-chl oro-phenyl

5-d - benzot hi ophen- 3-yl

2-f 1 uoro-5-chl or o- phenyl
304 3, 5-di brono- phenyl

H CH3
302 4-fluoro-3-c¢
303

hl or o- phenyl
PCT/US2005/001659

H CH3 5-d - benzot hi ophen- 3-yl

H CH3 5-C -benzot hi ophen- 3-vyl

Cpd 2- cyano

305 3-c - phenyl
nyl

trifluoro 3hy|

LiWaV¥al

phenyl

H CH3 5-C -be
H CH3 5- Clgbenzot
H CHS 5- C

nzothiopk
hi ofifen- 3

- benzot K

||f~

en-3-yl 306 -

-yi - 307 28R% -
i ophen- 3 yl

264

1o BB BRINRC, o dpnen. 3

n
HPUO O~ IIUUIU J L,III utu-= IJIICIIyI

&QQCI% %bugro 3-c

hé e4- Be%ﬂﬁé’ﬂ:hen 3- yI

—#=ftuoro-—3=cthioro-t

265: r,anféworo 5-chl gr o- phe
IZ

Tyt

benzothlophen-S yI

H u-l b‘—u —benzot

eﬁé%c 3

é. br ono-

troptre=3=y1

5-Cl- hioph
oh gngfnzot 0—? en-3-yl

5-CI - benzot hi ophen-3-yI— 313 3 cyano phenyt H OH
266 5 CNUEIAREIXphen-3- yI -GHACH; e¥00- phenyd.clHpédzothiophen-3-yl
5 P80 enzot hi ophen-3-yl 53 WO 20 5/ 073214

C17'US52005/ 001659

Cpd R Ro Z-R4 RS 31

3-T1l uoro-o5-

267 IH3Ghkethosy-pheya ot hi gphen- B CHE CHEOUOr oMt fugi- b@rlwwdaphen-s -yl
316 3- quoro 5- chl ar o- phenyl -CH20C(=0) t}- '
%- Cl - benzot hi ophen-{3-yl  butyl 317 «
268 2-4,6-difluorc3ptadmybr o- pheny| -GHGHIGOCHED- t - CI-I:?S-CI-benzothiophen-S-yl-
5-d - benzot hi ophen-[3-yi _butyl . 318 ‘
4-fl uoro-3-chl oro-phenyl -CH2OC(=0) t- CH3
269 5-2ahlarerphenyli ophen-|3-yl -Gt §H. GHIO- 5-Cl-benzothiophen-3-yl
2-fluoro-5-chloro-phenyl -CHOC(=0) t- butyl CH3.
%- Cl - benzot hi ophen-3-y| 320 3, 5-di br ono- pheal )
270 | BOPNYl. CH3 §- O - beeHoeH: Gbilz@n 3- yl| 5-ptibgnzofipgphen-3-yl
B-cyano-pheny| -CHZOC(=0) t- ' :
5-d - benzot hi ophen-3 yI 22 2- cyan henyl 4
271 ] @@eor@)p henylcls 4- d -béﬁ;&H? éb‘?@n 3-yl 5-%11?99{2““'0!0“6“'3'3"
3 £ voro-5 f‘l—l’)ﬂf‘/ —(\\ +-323 tr £ voroet y! pheny!
272 P4 3ainER-phenyC -bgnzot h'(ﬂf?h&q SR 5-Cl-benzothiophen-3-yl
273 | 2-bromo-phenyl -CH, CH, CH,0O- 5-Cl-bénzothiophen-3-yl
274 2,3-diméthoxy-pheny| -CHy CH, CH0- 5-Cl-benzothiophen-3-yl
275 | 3-nitro-phenyl -CH; CH, CH.0O- 5-Cl-benzothiophen-3-yl |
276 | 3-bromo-phenyl -CH, CH; CH,0O- 5-Cl-benzothiophen-3-yl
277 3,5-dimethoxy-phenyl -CH,; CH, CH.0- | 5-Cl-benzothiophen-3-yl
278 | 2,5-difluoro-phenyl -CH, CH, CH,O- 5-Cl-benzothiophen-3-yl
279 | 3,5-dichloro-phenyl -CH, CH, CH,0O- 5-Cl-benzothiophen-3-yi -
280 | 2,4-difluoro-phenyl -CH, CH, CH,0- 5-Cl-bénzothiophen-3-yl
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-CH20C(=0) -OCH2 324 3-fl uoro-5-chl oro-phenyl t-butyl
OC(=0 5-d -benzot hi ophen-3-yl t-but | -CH2OC(=0
WO asA7R2H 2-f | uor o- 3- chl or o- phenyl t-butyl OQPECIHIS2005/001659
5-d - benzot hi ophen-3-yl t-butyl -CH2OC(=0 -OCH2 326
d=—ftuoro3<chtoro-phenyt—0S(=6
codd O behi ophen-B-yi  tsbutyl |t- bH OH20C(=0) 5 g
PA.locH2 32¥ - {1 uor o-b- chl oFo- phenyl buty| OC(=0 ‘
5-d -henzotfi ophen-B-yl  t-butyl CH?OC(_’)) - QCH? 328
" 3,5-di brono- phenyl t-butyl % )
2815, @Bﬂmﬁf@ﬁrﬁrophen- 3-yl -FhHp H2Oetp oc( +6)Cl-hepepthippben-3-yl
- cyano-phenyl t-butyl QC(=0 5-C - benzothiophen- 3-y| :
282 L but rlm _Cﬂ% Y -9 EQ@Q:C% cyance l[-)lhen p(ﬂ&%ué%kiophen-& I
Cd’”@} axy@heBdnz ot h| onssployioly 1 - 14ideB en-3-yl
- (‘I—I’)(Y‘( —ﬁ\ -OCH2- 331 trifluoronetl h\/l nh_on Lt -hut \I|
d benzot hj opBEROBED) 1 - b
283 2%5%‘7%!&4 PCT/ US2D05489d8isky Cpd %H z% -bepgpthiophen-3-yl
l| Ol E_ O a0t anhdan_ 2 \ R29
\./IrUUL AT J A U\aIILULIII UHII\ LI J NI
S-S{rﬂhomnﬁetkndndyor 0- phergH.0B8#Q) 333 AL ,
2845 ;bhamglro 3- chI or o- phengdpre@Hﬁ@C( 'O) Qﬂ 5-Cl-benzothiophen-3-y1
5—C—=benzothtophen-3=y —t=buty+—334 ,
4- ljor o- phen(}HzO C( +0) CLharonthi .
2855 %&égﬁedr}](z ih%ﬂ phen- 3- yisopropyanyy | Ci—%'ut y 58' bSPF othiophen-3-yl
S-—Cr=be TzothiophenF3=vi .
: ¥ _EH,0C(=0) )
286 | 2,6-difluoro-phenyl isopropyloxy OH 5-Cl-benzothiophen-3-yl
287 | 2-chloro-phenyl ﬁ;ﬁ%z%) | OH | 5-Clbenzothiophen-3-yl
288 | 3-chloro-phenyl |sCo|-;;2r8pr(lz)c<))2 OH 5-Cl-benzothiophen-3-yl
289 | 3,5-difluoro-phenyl ;&gﬁg&;& OH. 5-Cl-benzothiophen-3-yl
290 | 2,3-difluoro-phenyl }fo?igrﬁify) OH | 5-Cl-benzothiophen-3-yl
291 | 2-bromo-phenyl lg;;ig&:gg OH | 5-Cl-benzothiophen-3-yl
202 | 2,3-dimethoxy-phenyl ;goizrg‘%oxg | OH | 5-Clbenzothiophen-3-yi
| 203 | 3-nitro-phenyl |sci)|-;;?g;§:y(k=§3 OH 5-Cl-benzothiophen-3-yl
294 | 3-bromo-phenyl Ig)';"’rggl(l:%z OH 5-Cl-benzothiophen-3-yl
295 | 3,5-dimethoxy-phenyl é;?ggf;g} OH 5-Cl-benzothiophen-3-yi
296 | 2,5-difluoro-phenyl : lg(gig&;%) OH 5-Cl-benzothiophen-3-yl
297 | 3,5-dichloro-phenyl 1?0??8;%28}2 OH 5-Cl-benzothiophen-3-y
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t but yl
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5-Cl-benzothiophen-3-yl

2t

3045

Tluoro 5-chl oro-p
%:Mﬁ@t;kﬁeap]hen-
5- di br onp- phenyl

nenyl - CHZOC( 3
B-yl 1 $ppropyl
t CH20C(=0O) OH

0 H
OXYCHZ352

5-Cl-benzothiophen-3-yl

[
3053¢
5k

C - benzot hi ophen-

8-cqamo-pitanyy |
Cl - benzot hi ophen-

- CH2(

3-yl 1 sopropy
=0 H soprofq
3-yl 354 2-cys3

no- pheny

Toxy 353
yl cGiyts OH

5-Cl-benzothiophen-3-yl
- CH20C( =0

3063}

sopropyl oxy OH 5-C
RicyanmplmenyCH2 OC( =

- benzot hi ophg
D) OH 4 d - ber

n-3-yl 3
zotGlloph

b5
e -G bplnzothlophen -3- yl

trifluoromethyl-phehyl isopropyladxy A preferred
sor LSRR of (e present nvention Licl Ulge L0e ion oy
| 308 3-fluoro-5;chloro-phenyl ' H OH 5-Cl-benzothiophen-3-yl
309 | 2-fluoro-3-chloro-phenyl H OH 5-Cl-benzothfophen-3-yl ‘
310 | 4-fluoro-3-chloro-phenyi H OH 5-Cl-benzothiophen-3-yl
311 2-f|uoro-5;chloro-phenyl H OH 5-Cl-benzothiophen.-3-yl
312 3,5-dibr6mo-phenyl H OH 5-Cl-benzothiophen-3-yl
313 | 3-cyano-phenyl H OH 5-Cl-benzothiophen-3-yl
314 | 2-cyano-phenyl H OH S-Cl-béﬁzothiophen-s-yl
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conmpounds presented in Table V. 5 Table V Cpd OH ci

O==P 1 I

\' VA NONC O SOH2 FHPOH Os

F 56 WO

wQoe50@23L14 PCT/ US2005/ 001659 Cpd O O P-- OHPCT/Dadd03001659

1HA NG  OPSOH H4\\ NO ON FO SOH H
PN OH 5 \" NOI[|S T H OPCH 6 F TI'\ N ON ‘
Cpd R° | - R® Z-R*
' 3-fluoro-5- .
315 trifluoromethyl-phenyl H OH 5-Cl-benzothiophen-3-yl
316 3-fluoro-5-chloro-phenyl "CHZE%ITO) L CHg i?#CI-benzothioph‘en-S-yl
317 | 2-fluoro-3-chloro-phenyl 'CHacb)li)(/TO) t ' CHs 5-Cl-benzothiophen-3-y
318 4-f|uoro-3-chloro-phenyl 'CHZSS?[&_'O) t CHs 5-Cl-benzothiophen-3-yl
319 | 2-fluoro-5-chloro-phenyl 'CHQS%ITO) t CH; 5—‘Cl-benzothidphen-3-yl
320 | 3,5-dibromo-phenyl ‘CHES%TO) 1 CH, |5-Clbenzothiophen-3-yl
321 | 3-cyano-phenyl 'CHzgg§ll=O) t CHs 5-Cl-benzothiophen-3-yl
322 | 2-cyano-phenyl CHZS&S’Q) t CHg 5-Cl-benzothiophen-3-yl
3-fluoro-5- -CH,OC(=0) t- AL ' _
323 trifluoromethyl-phenyl butyl CH3'._ 5-Cl benzc?th iophen-3-yl
. ’ ~f_ ’ 'OCH2 ’ :
324 | 3-fluoro-5-chloro-phenyl -CH.0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-butyl t-butyl
CH
T N “OCH;
325 | 2-fluoro-3-chloro-phenyl -CH0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
: ’ t-buty| t-butyl .
CH
. _ -OCH;
326 | 4-fluoro-3-chloro-phenyl -CH0C(=0) . OC(=0) | 5-Cl-benzothiophen-3-yl
’ t-butyl t-butyl
OCH
- ) = - 2 '
327 | 2-fluoro-5-chloro-phenyl CH.0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
' | tbutyl t-butyl
CH
) . o . i 70 2
328 | 3,5-dibromo-phenyl CH:0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
: t-butyl t-butyl
CH
- = -O 2 '
329 | 3-cyano-phenyl CH-0C(=0) . OC(=0) | 5-Cl-benzothiophen-3-yi
thutyl t-butyl
CH
. _ ~ -OCH,
330 | 2-cyano-phenyl | CH,0C(=0) OC(=0) | 5-Cl-benzothiophen-3-yl
t-buty| t-butyl
OCH '
3-fluoro-5- -CH,OC(=0) g AL : _
331 trifluoromethyl-phenyl . t-butyl Ot%EJ_t)?I) &Cl ben;othlophen 3yl .
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PCT/ US2005/ 001659 Cpd OH H 'OH HN O ci

0p,-OH9 N

wW@ehs5/0781&4 O -POOH 10 HSOH OS P--OH N SEE/USH05001659

F NcI OHHPOOH 12 N\ O H2N WD 2005/073214

PETUS2885-661659 T Cpd—Br ' )
Cpd R° R® Z-R*

R3

332 3-fluoro-5-chlor6-phenyl CI'IZSL%I:O) OH - 5-Cl-benzothiophen-3-yl
333 | 2-fluoro-3-chloro-phenyl 'Cﬂfguféfo) OH | 5-Clbenzothiophen-3-yl
334 | 4-fluoro-3-chloro-phenyl 0'128%[:0) OH 5-Cl-benzothiophen-3-yl
335 | 2-fluoro-5-chloro-phenyl -C‘FJ:?SU?)STO) OH . 5~Cl-benzothiophen-3-yl
336 | 3,5-dibromo-pheny! Cl_,:fg)sro) OH 5-Cl-benzothiophen-3-yl -
337 | 3-cyano-phenyl -Cl-:fu(?;l:O) OH 5-Cl-benzothiophen-3-yl
/338 | 2-cyano-phenyl Cl_,:f U%ETO) OH 5-Cl-benzothiophen-3-yl

3-fluoro-5- -CH;0C(=0) | PO
339 trifluoromethyl-phenyl t-butyl OH 5-Cl-benzothiophen-3-y|
340 | 3-fluoro-5-chioro-phenyl -CH, CH, CH20O- 5-Cl-benzothiophen-3-yl
341 | 2-fluoro-3-chloro-phenyl -CH; CH, CH0O- 5-Cl-benzothiophen-3-yl
342 4-ﬂuoro-3-chloro-phenyl 'CHZ CH, CH0O- 5-Cl-benzothiophen-3-yl
343 | 2-fluoro-5-chloro-phenyl -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl
344 | 3,5-dibromo-phenyl -CH, CH, CH,0- 5-Cl-benzothiophen-3-yl
345 | 3-cyano-phenyl -CH, CH, CH,0- 5-Cl-benzothiophen-3-y|
346 2-cyé1no~phenyl -CH, CHy CHLO- 5-Cl-benzothiophen-3-yl
347 | 3-fluoro-5- -CH, CHj CH,0- 5-Cl-benzothiophen-3-yl

trifluoromethyl-phenyl 2iizil2 :

] ] -CH,OC(=0) ' AL N

348 | 3-fluoro-5-chloro-phenyl isopropyloxy OH 5-Cl-benzothiophen-3-yl
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O SCH H POOH 13 |
O POOHH 15 F\ \ No s C
wWo20587324#C1 O P,,OH 17 F |

\'\ NONCC

\ Ns

-P,-0OH 14 NOS C
0O P-OHH16 FI ~. \ N
FCA O Se#1/182005/001659

POOH O N O S 59 WD 2005/ 073214 PCT/ US2005/ 001659

Cpd—6l——6—SOH-19-N
Cpd R " RS Z-R*

. . R
549 2-fiuoro-3-chloro-phenyl |sCoI-;|)i(3;§:y(lc=3(>3)2 OH 5-Cl-benzothiophen-3-yl
350 | 4-fluoro-3-chloro-phenyl lg;’fg/(l:g OH 5'-Cl-benzothiophen-3-)lll
351 | 2-fluoro-5-chioro-phenyl ;go'gzrg&:g OH | 5-Chbenzothiophen-3-l
352 | 3,5-dibromo-phenyl ;ggzgpcy(;g} OH | 5-Ch-benzothiophen-3-yl
353 | 3-cyano-phenyl ;g:)f&:%} OH | 5-Cl-benzothiophen-3-yi
354 | 2-cyano-phenyl |§)|;2r8;§§/(12§33 OH 5-Cl-benzothiophen-3-yl
355 ’ﬁ'glllljg:g;r?éthyl-phenyl ;Sol-:)igrc)i/(k:)% OH 5-Cl-benzothiophen-3-yl

compounds presented in Table V.

A preferred embodiment of the present invention includes the representative

Table V




HPOH Os FOHdA OPH 201 \' \ NcIl F OP-CHH
21 N\ / Os OH HOPOH 22 NBr O -OH23 HP OH
w@2®sor3210 P~-OH H 24 N O s F 60 WD 2005/ 07320dT/US2005/001659

PCT/ US2005/ 001659 Cpd ¢/l O SOH 25 N\OH O s C
0,p-OH OH H
Cpd

/' Cl

57



1451 V' \ NOscl OP,,QHH 149 No OHs C
0,-P,-OH150 NONs FAG R / /FOP,-OH 153 H o |

woO 200587216 ci ;0--POOH H 154 v N O s o F. iP&NDUS2005/001659
2005/ 073214 PCT/ US2005/ 001659 Cpd cl F O-P,"'OH 156 N

Os Fcl POTOH160N-O
Cpa’

10

11

12




~cl ¢l O0--P,-OHH161 N C~- s ¢l cl ;0 OHHr

162 FI \ NI\l s Fecl O0--P-OHH163 N FOs F
wW@bk00507R14 OH 164 ()~ N ~Br O s 62 WO 2005/ 07321dT1/US2005/001659

PCT/ US2005/ 001659 Cpd cl ;0--P.-CHH 165 1 \ \ NI

A s cl 0P H—N—3166-

TCpd

13

14

15

16

17

18




OINOcl OP-~-OHH 167 Nos Br cl ;Op,-CHH 168
ol \ Nocl OP-OH169 FNF OI Scl o POOHH\
waZ®seb32ith o s ¢l 63 WO 2005/ 073214 PCT/ US2005PODL8HP5/001659
Cpd cl 0,-p,-OHH 171 N FFOs d P-OHH 1721 \
\ NO s
Cpd

19

20

21

22

23

24
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O FY oo rci 191 0P o HI11IH | FF N / O S The
conpounds of the present invention may al so be present

wo poosloes2ior m of  pharmaceutical ly accept abl e setT/85S2008001659
use in nedicine, the salts of the conpounds of this
I nvention refref—fonon—toxie—phartaceuticatty
accept abl e SMQQQ' FDA approved 5 pharmaceuticall
acceptable salt florms (Ref. International J. Pharm
1986, 33, 201-217; J. Pharm Scig, /lﬁﬁ? dan, 66(1),
pl) include pharnmceutifally aqpeﬁtable idi ¢/ ani pni ¢
or basic/cafi1e6ic sal L5, accept abl e
aci di c/anionic salts -
acet ate, benzenespul f ohaLe\_benzoa e, S
bitartrate, bromde, caIC|dﬂ1edetate 10 cansyl at ¢,
carbonate, chloriide  citrate_ . di hydr ochl oride,
edet ate, edi syl atje, estolate, esylate, fungrate,
gl yceptate, g¢glucgnate, .glutamategp.Q
hexyl r esor ci nat e, hydraban1ne+{hyoreer oe,
hydrochlor|d916ﬁydrox S
l actate, |actobignate] gl eatle,
mesyl at e, methyl br om dehet hyl ni@ r at evs
nmet hyl sul f at ¢, miycate, napsylate, nitrate, panoate
pant ot henat e —phgsphatefrdiphospate—3i5
pol ygal act ur pnat ¢, salicyl ate,
succi nate, sul fatle, tannate,
2005/ 073214 quﬁLSZOO 00 3
triethiodi de| '& gani i nor giani df agids al so incl ude,
and are not |[limijted hydri®di c;Sperchloric, |-
sul furic, phospharic, gpropionic, glycolic,
met hanesul foni ¢, | hydroxyet hanesul foni c, oxalic,
2- napht hal engsuifjoni ¢, p-tol uenesut fomnic,
cycl ohexanesul f ani ¢, saccharinic, and rlfpboroaceiic
acid. 5 Pharmaceutically acceptab@%PQ§S| 6
salts include, and are not |jnmifled {0 g
2- am no- 2- hydné2yjnet h '
as tris(hydroxy- [meth i nomet hgne, g
tris(hydroxymet hyl ) net hyf am ne, tronet ham ne),
amoni a,. benzatihi ne, trbutyl am ne, cal cium
chl or opr ocai pe, ¢holine, cycl ohexyl am ne,
di et hanol am ne, gt hyl enedi am ne, Thi gm - T-Tysine
magnesi um nmegl um ne, NH3, NH%CH OH

randel at e,

, Subacet at ¢,
65 WO
@, tosylate, |and

so known
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10 N-net hyl - D-gl ucam ne, piperidine, potassium
procai ne, quinine, SEH, sodium triethanol am ne
w@ T#a)732141 dazol e, and zi nc. Conpounds of the PCEESI5/001659

i nvention may be contacted with a pharmaceutically

accept abl e cg
of al um num

(al so known gs tr
tri s(hydroxymet hy

T

Selected fromthe group consisti
no-2- hydroxynethyl - propane-1, 3-

15

s(hydroxynEthyI)an1nanethane

amoni a, benzat hi pe,

chloroprocairdﬁﬂzuﬂl

di et hanol am ne, et hyl ,
magnesi um negl unf ne, |

N- net hyl - D- gllucan} ne,~ pi peri di ne, potassium

pr ocai ne, qu|n| ne SEH, sodi um-t riethanol am neJ\T - ),
i mdazole, and zipc to forma sa%t. 20 Preferred
cations for Use wth the instaftrcConpdunds are

sel ected from the|'gro ‘ | sti benzat hi ne
t-butyl ani ne,| 168! ci u exyl am ne,

di et hanol am ne, et hyl e S| ysine, NH3,

NHACH, N nethyl -0 glungIne plperldlne pot assi um
procai ne, qui/nine| sodi ufn triethanol am ne, imdazole,
and tris(hyds ' 25

More preferab

conmpounds ar ¢ sel

;L'@gﬁy

t-butyl am ne
tris(hydroxy

ly,

cati ons for use MA h the instant
ectedfromthep§ i Sti

preferably, the ¢

conmpounds ar¢ tro

i nvention in¢ludes within its scope prodrugs of th
conpounds of fthrs—nventtor—tH—generat—sueh
prodrugs wi || be [functi onal derlvatl%ﬁs ofl t he
conmpounds, which | arg readily co e{in vivo |nto
an active cofrpour(d. %hus th% t r eat npnt
of the presenité8nventi he“t er stering"
shal | enconpass tlhe tr nt of @ he “gari ous

di sorders descrihed with|the conmpound specifically

di scl osed or|a prodrug,B% conmpound whi ch woul d be
obviously ingludad within the scope of the inventipn
al t hough not specifically disclosed. Cbnven%%ona
procedures fpr the selection and pgrepaigti on

sui tabl e proprug {derivatives are §?ﬁlbeo '
exanpl e, in | lpggijgn of Prodrug§ 'H

2005/ 073214 PCT/ Ys2005400%6

desclti

1985. Phosphpnic |acid orugs (as pbed in De
Lonbaert S.,|et [al, NOwPemtidic Pnhlbltﬁrs of
Neut r al Endopeptldase 24.11,; DES|gn and Phar macol o
of Orally Active Phosphonmate Prodrugs, Broorgantc
Medi ci nal Chemi syry Letters, 1995 5(2), ¥51-154;
and, De Lonbgert |S., et al, N—Pho@phﬁno l.

Di peptides and Theirg5 Phosp onﬂt a New
Generatrion |N&@ rf al . [ 424. 1

gy
and

1)
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I nhi bi tors,

J.
phosphi nic acid prodrugs are intended
wowdaokion2the scope of the present

Med. Chem,. 1994, 37, 498-511) and
to be includ

i nventi on.

conmpounds according to this invention nmay have at

r Al antar and

| east one chifral—eenter—and—thus—ay—extst—as
enant i oners. |IGP%pdition, the conpounds of the preg
invention may 10| al so possess two or nore Qplral
centers and thus pmy al so exi st as dla@mereoners
Where, the prnoces ? { e

pr esent conpcqﬁqs

stereoi sonmerg, th

conventi onal [techni

chr omat ogr aphy. Accao Ft he conpounds may be
prepared as a racemc mxture or, by either

enanti ospeci ffic Synthesis or resolution, as I ndivid
enanti oners. {The {15 conpounds ma fgﬁ exanpl e, be
resolved froma rjacem c m xture ﬁ?é\th conponen
racemat es by |standard tech Lguﬁs % he
formati on of |di7ast er egneric pai ry- by formati
with an optigally| act , fo ed/by fraction
crystallizatiion and regeneration of the compounds
this invention. The ra c mxture may al so be
resol ved by flormati on of diastereoneric esters or
am des, foll owed A ' '
renoval of the chjral auxiliary. Agternatively, th
conpounds may be | resol ved - u3|ngmhﬂ9ﬁkLaP\ﬁPkQ col
It is to be ynderstood that th+su.h i somel s ‘and

m xtures thernggf jare ent : h8 scope o
t he present invention. processes
preparation ¢f the conj nt

i nvention, it may| be necessary and/ lesirable to
protect sensijtive| or 25 any of
nol ecul es cof . :
conventional'| protecting groups, such as}|those
described in|Protiective Goups in O Cheni stry
ed. J.F.W WMOrije, PlenumPress, 1973} and T. W

G eene & P.GIM ts, Protective Groﬁs ikh Organi ¢
Synt hesis, Jon82W Il ey & Sons, 1993, otecting
groups nay be¢ renpved at a convenl“ht equent
st age using t hods know e’ > ur t her not
some of the ¢rystfalline l@ for ot he npounds mnay
exi st as pollynorjphs &d as such are intended to bé
i ncluded in the esent invention. In addition, so
of the conpounds jmay form solvates with ter (i.e,
hydrates) or |co n organic ;ﬁgé%gptso ang-such

sol vates arefal so i ntended te”b nconpgssed w thin
the scope of [this| invention. 3%As us her ei n,

unl ess ot herw se |jnoted, "al kyl" et hegr used al one
as part of a 186bst i t uent group refgr® to _dtraight
branched caron chai ns having 1 to 8 arf atons
any nunber wijthin thi§ B ' Al koxy" ref
to an -Qal kyll substitue 7 WO 2005/ 0¥3214

PCT/ US2005/ 001659 gr quf erein alkyl 1% as define
supra. Simlarly,| the terns "al kenyl" and "al kynyl"'
refer to ‘
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10

15

strai ght and branched carbon chains having 2 to 8
carbon atons or any nunber within this range, wherein

wa@arooalokemyl chain has at | east one doubl e bondPe¢TUE1065/001659

chain and an al kynyl chain has at |east one triple
bond in the H—AR—alkyl—and al kexy—ehati-r—ray-—be 5
substi t ut ed $ﬁ9§ term nal carbon atomor, when acting
as a linking|{group, within the carbon, chain. The ferm
"cycloal kyl " |[refers to saturated.orjgi%%%@IIy

unsat ur at ed, {nonclyclic or polycycli rocar bon
rings of from 3 tijo 20 carbon at om nenbeps (preferably
from3 to 14| carbon atom nenbers). Fyfther, a
cycl oal kyl riiRgznmay optionally beotysed to/one or fore
10 cycl oal kyll rings. Exanples oﬂisu'ﬁohi FFS\ ncl ude,
and are not limtjed FQ, sycleprom
cycl opehtyl, |cycllohexy
The tern1"heterocyﬁ%y AJgters to@ nomagomatic cyglic
ring of 5 to|10 nenbers in which 1 to 4 nenbers are
nitrogen or 'a nonaromatic cyclic ring of 5 to 10-
menbers in which zero, one or two ers are
nitrogen and|up tjo two nenbers is
wherein, .15|optijonally, the ring
or two unsatursﬁed bonds. Alt
het er ocycl yl 1 g
(benzo fused|hete
heteroaryl ring ( ) 3
optionally, one addi £i onal nitrogen), a 5to'7
menbered cycloal Kyl or cycloalkenyl ring, a 5 to 7
menber ed het ¢rocyclyl ring (of the sa efinition|as
above but abgent [the option of a fur{hef fused ring)
or fused 20(with the carbon of attaéﬁﬁent of a
cycl oal kyl, ¢ycl gal kenyl or ~eterocycleyl ring to form
a' spiro noi e¢xgy |For instant conpoungds of' the
i nvention, the cdrbon aton1ringH' T hat form{he
er conpounds

heterocyclyl [ring are & st ated @
of the invention my ha partiial |
heterocyclyl |ring. Addirfidhal |y, the heterocyclyl ¢an

aturated
be bridged t¢ forimbicyclic rings. Preferred
partially saturated heterocyclyl rings nmay have from

ta. t doubl ds. h 25 d
cons! JBPERTPGURS 91T PreseBHaYariTon FPATED o prep SRt ingform of
phamsadeetiep acydptatsio spitu) ks usExamptiemepthelvatte b Cbipounds of this
e not

C
an adamant yl| .

RS S B D Sl a8 P rvea

RYBmRdedtically acleptable aaipiormg | Ref. mieraztdrialVrdharm. 1986, 33, 201-217; J.

RS d8Th BN R piBse RORTasrufcaly aFastale addianionic o
bakiefcatiéric saltsunsat ur at ed, aromatic nonocyclic ring of
ers or. to an.

6 carhon 30 nsat.ur at ed romati c .
D of e RBTRSG oA brace SIS SOl B IS bl GG e not imited to
llémﬁfa abé?ﬁneéufdhalﬁi bbnid@ﬁid@@@&git@%:@mmiqé, calcium edetate,
Imte (0] en . hap. al en n an racen
snBeuRice g RS il PalS AEVioblus, b, cgbYlate, estolate,
jggwstét fleamaratg@glp&iﬁnmlbk @Pgonat?@ﬁt&?hﬁwlggolfﬂaies_drﬂém hexylresorcinate,
enzo use CyCl Q er.er 0 a Il CYClL 1 G r .. .
fworEbamine, hydrabiomidR, fisochiprde yaroxgnaghtioate dodide, isgthionate,
4teate] InGtobidhste] RIS, IndlsatevaaNdel e, rﬂ@@hﬁtb,ah@mry/ibrcaﬁide,ahethylnitrate,
| east one of the other substituents is a c¥ oal I

meigyiguliate pucate RIPSHRIE iFaig: RARIZIe.aiqtesne! S s ate/diphospate,

pYlyBaBeuRdnate, salicylate, stearate, subacetate, succinate, sulfate, tannate, tartrate, -
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these definitions, the cycloal kyl rings may be fused
to an additional benzene ring (to provide 68 WD

wQoe50@23L14 PCT/ US2005/ 001659 fused mul ti pl ePCT/IG2005/001659

systens such as fluorene). Exanple of such benzo fused

UG8, 1851 e SRkt 0 Biic Ming o kg fso L RARRY o are ot

'limited tg dyyiticdic, efem’rﬂnrlcosmhmar phospheria, propianic, §lyoolics methanesulfomc

TR SRS R fe a1 or sl foril, SRLBAB bREE and

tmyd:lelne)aineatﬂfarrﬁc |sac¢hmjlelcnand triflearoaceticgpmid.or  sul fur. In

con S LIPS A e v

|a|‘urmddrint 2amingy@yhydionryracihylypropand- h)3ediol (aldd khowmas tris(hydroxy-

e L L AR ey
denrathinBpibutylamdes ealvibey ehlordprecatenendiee echclohegylivaime,
nitro rogen a

St t t . '
SR o e e m PRl kiYLt Pt R CRE mBhBining. diHe, NH.OH,
I\Dmtmgz%mtmmmmg)u(dmmmopbtass?mhptoeamarqdn)|n?,aec.)E5—i,§odmml\,l
e ar ring (containing, one of O, or
gehegp ’@E?W'Bﬁéf’?& %’ﬂ% oé%garéj Afal ni t?ogen) abto7 '
menberGunmyale af thglpreésenginoentionimaybe dontactbe nith a pharmaceutlcally

SResAY Fatbr ot o e o S PRE et R R, 28Fino-2-

h@dmmemwl -ropanxs 1,8ridl aleo kaowin aatris(hrymroﬂynmttwdnﬁrmmethane
i hesahoreineBirRe repRlEsm, amespn; Goyine touyiamine

ealeiling obloydprotaine zholide, cydlmmiylamhta{ |d1etﬁaﬁ10ﬂaymmetl giylenediamine,

ridazinyl, rimdin fs
it SxhSherBdes iR Pl Rine A0 oy p-glucamine, pipericine,
ipotéskiumy lprocairez gditing) SEIHMMIteembnolamdmz(wa\b imidazole, and zinc to

genm ni 'gazol yl, benzthiazolyl, benzoxazolyl,
AHL? §8%azol yl, benzot hi adi azol yl, benzotriazolyl,

- qui nolAreferrgt caﬁpﬂsﬂoﬂ liseywith theWantmohpoyhdéam&elected from the group.

PSR s BEnzantas, GRmRes bt enlFpecigPhefisitine. dgthanclamine,
@ﬂﬂ/lqﬂediamldielll.)lysﬁe N NHOH;, glertnb’étwltqn) g&ucah*ﬁthég&pigendlne potassium,
subst.tu

&%&%t gﬁlal%g %écﬁ% ta%%aqwglet imidaz %la(ggéHS(ﬁycgf)gﬂXetF}A)methY'am'”e

f(ﬂrcumeiham;ne()hl orine, brom ne, and i odi ne Substituents

t hat res tuted th nmult leh en
tonst NGE aiptorbly’ thrfe fortdis MRS b8 1At cBRER R e spipgipd from the
@R&gﬁd@bisﬂn% a5t b&maf wes NH[®H] ienidaZond, kydiimpand ar %/I or

t he refix yoot ar in a nane of a
g’i%@%”[’?’&’é‘?ﬁm@énedﬁ ylaming( ?’Eﬁ%agﬁge?m kyl ami no), it shall
be i ntvosp b@@dbl@ﬁthe ratiord fogusewisiethel indthattdoapdunds arertromethamine

abqve for "al kyl"™ and "aryl." Designated nunbers of
8 iu -
58AUSk ons (e.g., C1-C8) shall refer independently

tot herhatpwéwm mﬁ/emmpbmmwésommum its &¢opel pkcvcﬂrug@oﬁhy compbands of this
ortion 0O

iy fors i daRtel uei? bragPugs il B senttshal dafivasived gfffe Tmpounds, which

ak&@am)swmtertibwemtmosﬁotdm@oﬁe@ conpdewd. mtrn‘s;sm tiod méﬁfddé f treatment
ns i ncl udes,, a nde

o} s e ner st MmN G e, AR SRGOB PSS (e restient of the
gandls @édrasrsAesriedadtnihe hblﬁhpbﬂhd é]@crfi@amsedlw@sédfdr%%rodrug

For e e Cl h
69'6'691)’(” 'PQ |WGUE’é?ﬁ @V'%\%@ fﬂg 4 Yvﬁfge s fe)pf tehe IXventlon although
not specifically disclosed. Conventional procedures for the selection and preparation of

suitable prodrug derivatives are described, for example, in “Design of Prodrugs”, ed. H.
66
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as well as sub-conbinations thereof (e.g., Cl_2, Cl.3,
Cl 4, C1_5, C2-6i C3.6, C4.6) C5.6 , C2_5, etc.).

wolowsweni4 for clarity in the ternms "C9-Cl4 beneOr/U8mes001659

cycl oal kyl ", "C9-Cl4 benzo fused 35 cycl oal kenyl "

Bl 588 A, 1, PR3l 1 S50 BB Giaen s,

al) doerPeayftidiatiohibitora of Neutral ipdbpeydidase 24. hé Desigreard Pharmacology of +

P85 PRIl Bo el Bl Pk 7, RS Plrs, Toss,

B 51907 824 4nB(D¢é Ls20asit 8Q 868D NoPhasphenarhetbyitipertidas hed Their

o B, 50 o RS e g o000

Vﬁlltﬂmsss/ dMeadt Bhenm 1094, 37y 498-a8i1 )earfdgphosphisiciacia prodrugs are intended
er a t andar onenclature rul es used
%l’fﬁh‘gﬁa V&ﬁl” tﬁg§g%qe %ﬁ'ir)] prets?]%t iy ?ﬂ?'nal portion of

the dasegoaipednds ateondiay 10 th:s irleston imeg hbve at ledstldnewhital center and

L{St he &4l %%ﬁﬂentﬁ\g?or%%rgci {u' t)(%t E%ﬁr%%tp%%f %%' st invention may
alsb)doamsict%ﬂr@ﬁﬂé bmka centbﬁ artotbog maqfadsnsemsb as dgalstnn@omers Where .
N 1-1c

e ordBessBa Ridh piRaeraRd ch¥ e bRoBPode i adhture of

eferawisonadak cthate Bomerd ay bakeparadibyrconvéntonaitbetmiduesisach as

RGPBEAINE Shiartabifint  ACRng) of SEPEREE T Bleptpd as a racemic
gibaaid druby eithep @htistiospecific $ymthestsraessistionf as individual enantiomers. The

SRS oS i 58S BBl MRl Bl bk component
ﬁ@ﬁia@es Wﬁghdﬁ@:ﬂ techinicoes, rsﬁ?d Iab)t!h@i&()li’rhh’ﬁmt %f&ﬁbén@feo:nﬁn% pairs by salt:
ec I Jqu no e ar S as,. se et hods
e YR S e cey i, 1of8weT by aSidnaEe e liEdER phe
eégmemtbh ohthewypposindg ofthighavemtiouThe mdemlcammp'e afdyealso be
t he conpounds gd%gclrohbed

Feetep e e elon P digpleraqdo BT Oheioes: ClBELEY FiBinatographi
g@skeration mdleﬂg)vanyf thé chifed aoxingrp.u Atlerne sy, ltlhnecbra;hnunels may be

Py BB RLTESSHS LT Ry CER 5Byl oh Mner anc

aktung, tlaereomtreﬁnt:ompassed vmmlrsthe gcme(ofﬁge are,sent‘mtzchﬁon '
conpo i above ceutic

ccopDhng aRg o B ErolbRRes P BeaRretoR pERE BiePiogd of the present

priveniiche &t magnmmmdesem angdfop Uesiraw;- mrpzotect sepsitive Br reactive groups on
i nv ' Qci ation wt

ConBﬁIElnd of this jb in %
BRMPHREJTRIPEURS SPaBtEp: Isé“@é'i"?? leve em‘é%ﬁ'Fp ghagegipnal
pheqiingSetlips] Svehds thosadescribed in PlﬁtyctWEeGrrm@tsetaS)mamc Chemistry, ed.

aE—*WMoﬁawet‘ Ry s pBaardr ) G PGl J38 ergtective Groups

nﬁ)rcﬁn&ﬂsmtﬁeysd GblSn Wiley &rSorgl 09@aSHE: proteeting grobpsamg be removed at
produced %}n/' c:%l | s have hee reco zed to be

?WBY%%[“ bglequp f9° BFN9 Y 8Y"9 %und o

heal | IFQIrtAYeNdrs, s(dm@of théEry@iagmeWbstheQ@Hpagﬁds may exist as

&%Zvlré | |o ansgsw%ﬁ are ﬁlrfe()rlldled ?o ge mc? ded in Mie presé?wt IrXIentlon In addition,

some of the compounds may form solvates with water (i.e., hydrates) or common organic
solvents, and such solvates are also intended to be encompassed within the scope of this
invention.

As used herein, unless otherwise noted, “alkyl” whether used alone or as part of a
substituent group refers to straight and branched carbon-chains having 1 to 8 carbon

atoms or any number within this range. The term "alkoxy" refers to an -Oalkyl su_bstitueht
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activating a variety of pre-existing factors present

in the mcroenvironnent surrounding the mast cells.
wao-e0osexanpl e, . just to name a few of these i ntRPCHUS2005801659

chymase activates SCF, angiotensin Ito angiotensin

%P%%gé g%uiﬁgiagsc}e\’lﬁﬁd% ;@ﬁogﬁi@ﬁl%et‘ﬂg forms alkenyl and “ alkynyl refer to

steayhd ded brdrehed carbor chaina haviag Ritx 8(06630|naa§4>m§ Oéansamumber within this

b VRl e 0 80 55 2P o

mrsmmaneagt one lriple boma@éh@thamyAa@&yba@@lk@{ygmam rﬁahbe

%L%ggtg < cgrbé( %rr{rﬁr{a\( Cé)IIDO B8}, Qe e ﬁ%ggé?lhﬂﬁ%group within the carbon

VEECT & proli era
thatsue renodeling, inflammuation, and the |ike. Sone

R e e e

polyoyciy rwdrdmamohurmgs ui fraah 3th2Bicarben atest aapesHprsfaraply from3to 14

BB AR A SEET oy BT 3o v

qzcwamyl ringg. Enamplyes oEsugh rlagsulnclu@e.canﬂa)e netdipiited ta icyclopropyl,

?ﬁoﬁwﬁ'f' y@gxﬁ?g 'JE hegng{; eg)ﬁ,; %halgé,%@gr lreperfus,. on

nyocaTik @rmi’ Inétabcyalwi‘rrefememlra ndnardnuertle C@Idnmglg OhS 400 mewters in which
ﬁ‘} %P}%%Fg ?df 8 2‘%’“0'93@ §F %Béfg?g?ngg&r cgs ﬁ'ccﬁngrgf%qg r1brn?e%l¥ers in which zero,

Sl St énosi s
omsdsﬂwosmemt(ees gre, nitecgeo@ind up do it rhelbersdc okygen pngsujfny wherein,

e Py YristhRie la BHED! S UppaBRiet Bngd! Akl e

Météhcgim nag taghegibsddtto a)benkénegingf(bénzodused hetesocyclyl), a 5 or 6-

i ey iR e BHERA ARt O EOP il e posional

Airdgerdt & toB aleenbesddscyclddiyltor oymalbge,nylt rmgsa 5do Apramiabsed heterocycly!

can g @P:éﬁﬁ’% (]Le?alt,g;?gégglgévg@%%%éﬁﬁ g)ﬁ %m& a fﬁﬁﬁj{?r fused ring) or fused

wm&amwf attachmentofea qtcldalkw cyrfloatkeaylkd Hetemwdmldmgtt@form a'spiro

tmr@@f d& ntla tF?rﬁB%L{rﬁg ﬁ\féﬁh&r ﬂ{eec% on@%@%ﬁ%embers that form the |

h@terdcycnyl mng grei‘uli;csaetmatmds ijertcbmppumqmﬂéte mmmalm mepriawsd a partially

RSP o UTDRE SRRy, PRGBS SRR p o by rings

Reat@rradi pagticilp sﬁﬁ]mtednmme:edyulyéengiaegay hépedrdne paeé tm twn«tioutbie bonds. Such
use of animal kno

I
HaecprE i sE e RGBSl G ol Bror®Btq pg htoroany
eorppauness Erarhples amétérbcyclyl g@ups: includée,\andase batdimited to, pyrrolinyl

ﬁgé%@nggéﬁ 8%{'?‘%22 rgoﬁﬁ){)%r g%gﬁ?ﬂné{ %;Jogcﬁ@{l 041 %ﬂ}%ﬂiyll, imidazolidinyl,

aglyrazblingl, |p§3ra|zd)ltd‘r’tyl ipipa@rigingl hmarphalinyl, tHiemeripholnghard piper@zinyl.

by & eBbk Rbiaie Bh PR Ualed irBpd bRl e b earon

memlfeys arg6an Iuasaukawldt arommtldn polgeyclic rinppdflfioon0 o) 20roarbon members.

N i

aﬁlﬁfacaﬁ’;ﬂ h BmfamdﬁwlmomthMhe practich Gltisie inventem@zee pleehyt and
g&g%ltolrestenom s associated with the use of
' @M stents. Pathol ogical serine protease

medi atl’ﬁél tefting’ bemrfesaﬁg'omlayremfm tda bmglllobetmsymlc kihg structure wherein

A Gestour o P ring Bubsthriels phiy Sk i g BRGEED e oter

valsatitilefs l§é eycﬂ@aus/l fiig (8 TYeloalivyl vas er@muslqsieﬁmomm thal pUmpose of

¥haessg lcjilefa nltlons, tHe %ycloalkyl rings may be fused to an additional benzene ring (to provide
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angi opl asty, vascul ar stents or vascular grafts), and
the like. 25 Pathological fibrosis can be associ ated

wowdaok/otize4s degenerati on of organs (e.g., skin, POEHEF1005/001659

ki dneys or liver) or as an undesi rabl e out come of

s oo B s et BAe), Betle SRLORpAH e cycioabons

Fraoludex butirenotdistited ¢, Ilndaoyiytrﬂsefl baahmphthlplenylearﬂdluomnyl '

ost alteint Mottt oY A bRt oY rBrBBiRperein the ring

k:ehmtel obczgibean atemd ahbl dak iakleast3Mel hetdrbatomeraembemr s$uitzeld Iseteroatoms

ebe |icated j.n cardi ac _hypertr.o i,ch .
e BESodp By kst Sulrd. 1A e BB FiesoRaY findd i heteroaryi ring
Imy)mai‘rtsramhyerdbmedfmnmgbn @yger v suliur and,un atiditon lmay contaln up to three
nor,mal i,zi

SRR RRLBOEOR) obSh by b s SRRy coman

ﬁmmeﬂio&hreblrﬁtr@nsatand Eynsthelcase Whemﬂuthe 6aviembée@adding has three

duced ?I;ép%g% ,ﬁl%%e %ﬁﬁ% Are A ag(imtt Q@h(}ﬁ%{% {t\{lee%eteroaryl ring is fused to

amszemat ey (Bonzofdsed Hieha@aryt) onbliot 6 ﬁ’@‘mUeﬁeddﬁﬁtdzrw@dnrtgo(contalnmg one of

8 eV all %F@%’%WS@E@%@%Q'“&%P’T@ gkt doald ring ora 5 to
lmherhbéred Beterocgclb @ing (dpfined supex Battabgant\ii a@%/@amr fused ring).

LR RS B ALy S OB BV 84 B oy

‘%amtw %I@ﬂolﬂpﬁyréﬂﬂﬂaéo@%@ @5(5&)zolyll oxddiegolyl, ey, ﬂ‘i?ai’jiazolyl

R L Lk e e

siidiolyk ol denzdfoh beezoaeyl, delakslyi( Bbradraidardlyl, Benzthiazolyl,

 PeudReebd banse ettt edada 30@%1Fé’mazq»i?@'s@anﬂfqumohnyl

idoquinomsi,a hatjumezatieyll types in the interstitiumof IgA
nephriti atients, and contributed t stitial .
(' br odhe BCENEING TrsErAInbIRLS SieLilTan ahfarpun e.. benzy
Shdpherdtiyyl). |S|MMrIy the herasiapyldiasy binaitates am alkaxyegrouwp bilibstituted with an

@i@t ceIIs iro et al., Virchows Arch. 433

gEP (@94 ! ﬂ%oxyAlthough t he nmechani sns for
fi br ogihe térm ‘hhlegén”deieys tamldorime\/_emloﬂnfe\/Broﬁﬂtﬁe lee fodr. Bubstituents that

%?{%{R?F@#?gt%@as éﬁ@&%ﬁ%{r&s@t’;@ﬁ?@# ig @dﬁénrge? maf rar\’rflavides compounds
whiphalré s@bleat hways .t o cause fibrosis (espem ally in-.

' b fi br.o '
more ﬁ%ﬁ%@%{tﬁe AR oL 80k 2y BT ot bR BB Soats GRpepin a name of a
ehystase) (e dharpake dng aﬂly&mmd’)\foéhaﬂ (ﬂ)elmitettpﬁﬁed s imBlutling tidse limitations

fibroys ! ns .assqcjated sur
i abswrior RlkvE e SiP chesdrers! dutepeis PR P fg-sCrCol sha
rﬂ@’fdﬁhée@ﬁderftl@'u@ the riUﬁntie@ of &fibsreatbine m’&h’@ﬁg fn et@dh@&h@éﬁﬁyi portion of

%ﬁ%rggr %;?)stgpent n]thlgﬁ lagyl %@g&ﬁ%?@g |t§ Péaéu%%go? 359" a:llllml Zaﬁégﬂ@xy substltuents

eedesingBeTiuatbet biedarbdreatornhe ireiieall 6fthe mdb@emd@nSmember included in

e act)jvation o

o %((:ll atﬁgeﬁ%gl\émg fnpgiévél.taﬁ%ggg & tlﬂe gpm mgtnorsqur@gnggt%lrgQ the range specified.

: @aa&@nm@e 14yl G@blda@cﬂurue rﬁdthﬂ(‘leélthﬁf bropylf hutyl Nper®yl ah@Hexyl individually

creased nunbers of nmast ce nd_20._expre on o
y\ﬁﬁ% SUbCOMBIPIANG thereotde-Oy Quz Hoelrrrra - & %&F@ GaeeCmenp Cas, etc.).
Howevér’ﬂfdr ity e terfd® “Co-Cy4benzo fused cycloalkyl”, “Co-Cys benzo fused

cycloalkenyl”, “Cq-C14 benzo fused aryl’; Co-Cy4 refers to the number of carbon atoms both in
the benzene ring (6) and the number of atoms in the ring fused to the benzene ring, but does

not include carbon atoms that may be pendent from these multiple ring systems. The amount
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(1999) 318-324). In human rheumatoid arthritis
i ncreased mast cell density in the superficial

W@ 0060712m i s associ ated with the severity of tP€T/US2005/001659

di sease (G otis-Gahamand MNeil, Arthritis &

AR D it B

diotited & thaiarhaunit om;mwatwees @h thgsnaiety lagmlabledarﬁubsmumm n

e 30, BT SR LB A R BT s oo,

iterplinat pordidn bhthededigmaied side okais isvdescrilies! fmeb rfdllowd bpthe adjacent

I . I ' f
SRR RO B nElorhl F L B2 avtamicoo
((Ralkyiasdsstieentabiers td.a géoup of thinformulab9 ( 1994)

2023-2031). Chynase al so degrﬁdes apol i popr ot ei n A of

HDL, which woul d reduce chol esfjerol effl u (

i ncreases 30 lipid dg_p E Vst a

Adin. Invest. 97 (1996 ? 218 . Thus chynasé |s

| nvoI i,n nt t hwa theroscl ero

- erioaimieneSdratthe Sh o B g BB & & Barfutar tocation

tink aarﬁolerg:le bé Inalapa’(danyofaﬂ;ddeilemgnseelsewlmﬁre\%sjlmanmdiemﬁd It is understood
in need thereo

i PSlder SRy SRR b pB e O e SR SRR R Ean be

ebleeted byeornad wrdinarl skihyn ik drhie mmriqimwr_d;sotfmdz that are chemically stable '

conposi tigns i ncl.u e

AR obh BB esdly SR BeurS o R bRl Bionss SrowelRy &R p el 3F those

tninethpdscge fath imereinf a nedi canent for-treati ng an

infla ser| r ot ease..nedi at ed

" un it o s Nanlin BreSohRRRnER fo@biina £ RS TaEey Bl acceptabie

learrier and afyesfshd congpaumtididescribed si6ova0 Aol sakbe of the inventionisa -

PCT/ US%OOS/ 0%659. for i oVvi npg) hal ti 1ol ;llrbeot ar di n%por t" I

SAMPPSIRTGadBY MPng AR cH P SomRBLpHs dessigka.3R0LS it Apharmaceutically

@icsaptalss carrlert iﬁefuﬂb@m&strailom ofdiegintdigion ixf a prabéssfoichaking a composition

met hods of .treat ' are | ntended, t

D

. SETRESEY ML PP, °°"}R?é‘ﬂi’? gperioed %&08 8 F‘Bgﬁé’ba(ﬁ‘?‘ﬁ‘?”’ﬂ‘ﬁ’@y acceptable

msatriendSha);ﬁreéére memtimratlsd prodidés compdshiens eanptisthigadne or more
ns, descri bed her

GRS & S NP FErsa B b L RoA ety RRD e garer.
d ur i nghiefwmpoundeofthe DI‘BSEﬁiOVIV@‘FtIOD @re ugl_effalrsfehye protease inhibitors (in
n or.nNs. e

di d nbi

PrUsHER TS LS PR P8Py 361 8 gl moasb i Gigring protease
ahddistod blsbmrSTESerm‘e preﬁemslési suuaoasschqmaeé prydoeéd bgmast cells have been
t { {

hBnERa e A MyblEe i h et S MRl pnd g Poaing events (e.q.,
la&giégb@éﬁ rcollarg@heiepoﬁmbraancamlrmbhfémerﬁ)e IGHyimase dlays these roles by

GEfFRnd arverie o e SBigar St Bren o1 g BReR B ieM prounding the
Eﬁﬁslffbeltsh onerathple giubiyto elrecd feweofahergihterattions ettymase activates SCF,
ere ans

t.. of ti
SraPlenlis Aapoiguni phdengin £iives T REEREIBgmetogptenases, IL-18,
IMEH-B) axlvell &S plegRdes thedextriabsiiulte nsatAx @i Paulis k. it Arch Allerg

uman, at | [ ought r rc
VBt a9 5 2% Eod el ot BRTARE et ysaiaa apen sot7-
\gbm)h @mqu@ﬁlyathb esbadd @ﬂbhtyﬁmatsér plagly Bighmioantabletilng variety of
? ? dj.sor.der el m tI
pat ological con |t|ons associated with vascu ar proliferation, fibrosis, tissue remodeling,
inflammation, and the like.
Some of these, inflammatory and serine protease mediated disorders include, and are

not limited to, allergic rhinitis, viral rhinitis, asthma, chronic obstructive pulmonary diseases,
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As used herein, the term"conposition” is intended to
enconpass a product conprising the specified

WO pgsedizents in the specified anpbunts, as wel | PEBEUSIVYS/001659

product which results, directly or indirectly, from

GRERNS! puna eHbﬁ¥§dﬁféC bkitg %Hg?@ﬁ?% §Mddutt( chté)h‘@ssplra}ory distress

speci fi ed 20 anmoun he“conposi t

tSHndrome) Beriasis, artiis, d?p%'rS@n mdml@ﬁﬂyp@f%m hypeycardia

. Qhyctatdial W&Eﬁdﬁf hé’&rt fam?re %Haﬁg abQRIEH Wi ﬂf myd)r,sctrdlal mfarcnon cardiac’

intimately ad m xed w t arnmaceuti ca carr

Aweeriraphg arteriassleuasis: ﬁ@ﬁ@p&p,h@sqﬂ@reat@n%mor &ﬁﬁqs@aﬁde gg associated with -

%E&U‘ér%j@@ aﬂgbpﬁébtfﬂﬁdu rsteﬁ%yortvﬁgr%la? g oﬁ p\g%dn%éhéﬁb?éss kidney

forns depénd orm of prepar
2@@&#&@,%swateﬁmﬂéglgmeaﬂqlepbntlsmdwerrftbmsaﬂ postsutgicabadhesion

7 taﬁaﬁ %P’/Bﬂe% %&@% ﬁgrﬁgbéo grsqgg%mgx@tﬁgtés, BEAdus'HBRWRigiod and
(GO OREIEEQRS- c/éddlty)na@c Hissabpmpeundsicen e uged fob mopidiating wound healing

L T e

ron@pﬁurwd@ ireal infisnatory askd serineproaise aadiatedbdisarders df illustrated by the

nuner I cations suc Fnaceuti ca
isorasrs mamaét@ tregdechwith chymase inhikitexs aaadeatetermibegacdarding to the

égﬂdéﬁﬁr%ls:qdeécnb@g bith & tl‘r{a 9%’%5%9%&&-@? %dg%%%ﬁghé e,

sage Forns arenter I ons
edi t ed\suyelmngd @bow, chymaseRbauerta epgictansin |Due aggiotensin 11, and this

EELS e SRSl I vl Pl S e g s any
ahoq@ir&% af amgotan@o Hw@v'tw i® rnmi:ﬁteﬂ Methmrw@mtemsnwewmnedmgl amzyme

d
W 5006 B it 1y 04 tpor e s
mw y @ssediated Mblcatmtﬁmbalml ijty, nmdn@eondlmeswpsmﬂarshyperplasm and

R e T e

gptian wod lalseibgsexpeetar 40 aprly. tnigsttinopie assanirted withl the use of vascular
%@n’tga'rléﬁiﬁcg?éuléélts%hhg pﬁﬁée{s'ﬁgﬁé%%tgﬁ?hs?gﬁré b%’seo%lalt«{bc\&wgnglotensm I,
instudingcp getlingited Télpr@ﬁm hypereardial raycmamllagrdampn arteriosclerosis,
Egﬂoﬂﬁ%%ef/é'sicul%ysfé%&% 0} reéd 9%1@5% (gé %Fssozgéﬂea %tﬁ)vas&ﬁé}%jbﬁ/

agent s oring agents, av

pn@lgelastat vaseula( steats, orwascmlmtgraﬂS)merbemhe gr owth, 5

et c. .
ohs lgﬁ%l@nédl ﬁtﬁ’oglts\é‘:gﬂ 'b% QSMF{? ﬁntﬁrﬂp %BP o% qug% (e-g., skin,
heajti ‘Qﬂf‘@wg agliveroeras anurgissirable Daﬂcomem aw@er}o ri%rewmhg the formation

BﬁpertES%Bgl@él‘?'Ms% WBIS]%E rb%ne%f %}qﬁ% '\??net? %Pﬁl

eac | ncl llj r ﬁxample mast cell
plmm@ﬁedla@ b@lnemﬁhcated lnmwlm@laemﬁb‘osmnlddmysﬂtmosmdiver ﬂbrosrs post
L‘gﬂgﬁﬁpgd e c}m&ﬁﬁét@gs%ys e?Mb tsé‘l? oglsC Qéléi'desrcgrsagﬁld Addick! ves

u are .
gr anulretherhgar geast sells have |beammpllcatedde cardiagy hwbantcxphy, which involves

HSomH h nr]%n t‘ﬁ@ﬁ?&%élb@& tﬁ@ﬂlﬁpgfe%‘;ﬁgﬁéﬁfshg%‘f‘abtﬁnﬁgf chgmase Other

»gbtﬁ'fﬂ d%%o%%glﬁ SC?r‘a a&&@?rgﬂobﬁ)ﬁge (%ﬁL{ﬁ@ré)ser\} Y& flnction by

ease 0 mnistr
n@praélglegtchamﬂbemalt strepsaMast edishaye bleen ospigatedrastbeiny inyolved in the

hé\/e\mjn?éht of myocardial fibrosis and systolic pressure over load induced hypertrophy
(Hara et al., J. Exp. Med. 195 (2002) 375-381). The remodeling of the heart associated
under these conditions is believed to involve mast cell chymase, which activates endothelin
1, matrix metalloproteinases and TGF-B. Chymase inhibitors have been shown to exert
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case solid pharmaceutical carriers are obviously
enpl oyed. If desired, tablets may be sugar coat ed,

w@edoanizicoated, filmcoated or enteric coat edP@yUS2005/001659

standard 15 techni ques Preferably these conpositions

et Slopiians GRTTRILEct mad8 g BloS BuH! Frprsdthod 2rat,

Caceatier a7 mba;zsﬁsszm) suspensi ons, netered aerosol

OIS ST PR S S SR grcaa s

Fot émma,l gloragRiidrzghts, ha%thlsmbéemepbrm totinaohsdeasiedells. (Ehara and

%ﬁr ent ral}%cwe M@étﬁ'g 54 &%@%Z@ ﬂgg@yaﬁﬁ{ssﬁé rPﬁ Hhis fqugg that mast cells

me)’e 6 oriRs ebhGRutive call iypemusmetumbisamm lof tymc@epmﬁak batients and

Bt éien & Blarettil gt Zesufting ™ eenyatan OLigGH faactione Similarl, ver

ﬂe:@a@cretseeeﬁlabsodwd bah attRptsId (Yamasiag @I@/avm@rws Arch. 433 (1998)
preparat | muscul ar

67@ A4P) r@ﬁ@ggh dhe g{e:gggmgmg&r f@hﬁeelgtghé) @gpe‘é\f gn(? liyer, have not been as

'Well Qefife] asot bd@nh@gib%iilsﬁ Rtis Vé?ry hR@I% atht bhymasge is operatmg through

har maceuti cal carri er, nvenﬁl onal

ﬁﬁ?j'laéa'%ﬂt@ Raffavaysdo cas%f pis (a5PRefaINGIN "H%‘H@é‘?%%’}‘ereq'br osis seem

€ Bé a&dwrr e ﬂretfuehﬂ Whére M&dticataainBl positvaiior chymase)
gl i dang Sui t ab | uents incgl ud but e
Limt y{n@se i alseinve I\/e@ in the rﬁlatlwhg broys atﬁﬁsgjﬁn@ associated with

stiRyeRN, ChyidseNniiBiYord @atey B fozdin (WAGHORAE animals models and found
granul ated, spray dried gr anhydrous), sucrose

redyee theduimpediof adhasions §OkrBeto &dhr J. SUWggigs: 1 9&&%08&21 9-222 and

PLisEs il uy Surg ORééJ esqugﬁg) ms)r aERds bdghvall, e§t@6 A;at the preventlon of
sucr gse per cent nDdl ied dextr

adbesids 'g Pﬁ%ocl'eﬁ%‘g\“’tth b@ﬁb'gg theagdivation Qfeatght T Felﬁée’rﬁhymase (Yoa et

laNVe Surd Wl 92 Do) 4644).t o 0. 2 wei ght percent
cornstarch and Si um st ear ate) Gi}iextr

oo ColSGRERe ST TERs Blaahonnpsed G4 EpeTS Qhmast cells and

eROresdios 6f éHyrr%se in ﬁMb?@ eTé‘ﬂvmlrﬁraﬁﬁﬁa/tﬁin Khkigge et al., Inflamm. Res. 48
cel lul ose, ava

Teseh AL 524 >35Incrwraamrﬁsgmewﬁv%nmﬂm%%qsédcrﬁ‘%ateplu Thensity in the

%a,sérﬁénel hbhman@h@socmféh Witethlel SeQeritplof tr@tm@edaemewt@ GraHam and
4 WD 2005/ 073214 PCT/ U%OOS 0016

M%\ledd‘é”hf Bige& BF%“fﬂ%ttS“r 10 1993) #¢5-48a V’.!\aﬁﬁﬁ‘ﬁ?f '@Gaqy tgesn authors that |

EhyfasedditOability $0/4dt0ae, metamip%ﬂreseg blg9 8 8ignficafiGBle in the rapid
and cel | ul osi cel | ul ose, sodi um

RHCHSRR) fetefotatio pbatrisedn TBRHp IO A Be

hydr OMél%f @@VéHWa’Q)é'hﬁ@ |bbé|r|1 Qﬁ;ﬂ.catl@mdﬁ aETb8Ryosie vaitsosstity to cleave
and t di spersi bl e bi nders

@PO'@OPF °$¢'a|5ni%d %F&Q!— \Mmeh ?é’l'"i%e?t i*R—ﬂPéa‘-F'” a9gERealion And uptake by -
aidémphug% bfﬁdaﬁah@n eMdUOBiMISCh}éanC 269 (Hggayazézs 2031).YcHRase also

TM avai from Hoechst  Cel anes yet hyl ene

gegrades apRiireRrotIR Arqf dtbla Mhigd wqyécm ce ggoles’tero efflux and increases

nﬂth@yﬂl&mmstééeeﬁa/ JW’WWB@“QVW@ES%%WWZ) Thus chymase is
atini zed starch), and the |like ui tab

!ﬂ@ﬁ’ﬂ@ dywerdidereRinaiiimays tg gihesesciargsis- i nited to,

st ar cAgemddefthént P Heah@entiBh fs 4 meBRSd fBMrédtmgGiflammatory and serine
gl ycol ates, pregel atinized starches, clays (nmagnesi um

arq!i@asl@une@aﬂee sigogders insq ﬁlem%réésn%%q}eﬁre@é wewaﬁmpﬁﬁ%admmlstermg to
dl‘.)?‘@d—g tlﬁ‘é}é@éﬁﬁﬁgﬁl dhdchnd éer&}ﬁ%f ﬁﬁﬁo%@rceﬁwﬁbéﬁdﬂ dricdthpositions

cel I'ul ose gl nat'es, pregel atinized starc

described above Also included in the invention is the use of a compound of Formula (1) for
the preparation of a medicament for-treating an mﬂammatory or serine protease mediated .
disorder in a subject in need thereof. The term “treating” as used herein refers to a method
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(i.e., corn starch, etc.), guns (i.e., agar, guar,
| ocust bean, karaya, pectin, and tragacanth gum,

wa@e@s®zisqked pol yvi nyl pyrrolidone, and the | iReT/US2005/001659

Sui tabl e lubricants and anti adherents include, but

:i;e an‘rPévntjg: %F%k%gﬁ%??@%!:i;dgg%i éfé}% %ﬂeﬁfn%?r@%gse mediated

agigerdp enesu v ko metbedsovidse 13 (11§ tended to b

%fﬂﬂﬂf‘l@’%c&? ?ﬂﬂgg %%ﬂi KsAlopat e, sodi um benzoat e, Hemeniedione
e, ~sodi u

sodi um ace m1Tauryl sulfate, magnesium

"] aur ylIn eo¢drdarse \alﬂdthehaethmdeeof ﬂ&]plteebrhten\ganltldla.rths individual components -

BB b B 18 3 SR ot itern me

Chiog the@ﬂmemf'lfmr&apy ot eorsmuaehtyth eivideoinor\aingle combination forms. The

R R BB PO et Bl e ERLRIM AP Mien

V Bﬁndwedus or aiieevﬁinlg ereabherd add $fegterrh Gadrsintstering s etifiterpreted

}: ﬁp of 20 the oral dosage form Additionally,
orants and coatings may be added or applied to the
soI i d Tiederge‘stibed’ 89 usasbsgeinfreietetotanfaniradli(orefepdbly, Bemammal; most

Sl L D R0 38 o a“eai@m@é%ezv%zég&rgépenmem

an acdhedere) “thgrapaicallyteffectiveo amnooht” bk asqrhizereinc@ehnciabit amount of

bl ootb B BRRRE N Sob L FASEORIL bbBagRO R 0N eoponse n
dissievaystem, iomal ar lswwhary thak tmr@fsmugml yta maearohrmmtérlnaﬂan medical

S0 PP, A RRTEUSEE Al el o DS Ao o oo

@emeprteatekie salt thereof. Generally the preformJI at i on

L 8 PR oo R S v

, lcbmpdsmg Ihe\/d'pemfleéﬁngredlengs irothetspeefigd ahoomts) & welhas any product which

SRSSHI 3 B P RSB Da A AR et e sorec

amoclotsp03| tion so that the conposition nay be readily

L0 5 ) S e B9 S A o

0D ef salhihkeeof aatlmths ingrestieritsis intimetelp abmlxeddam a pltarmaceutical

Bgrln% 990%?(93 OEAF% qna?ﬁh%%ﬁ%&t%% r| bed \{Wn&uelsh\ghlch carrier

'ning
awyitake a mmee\canetyt ofdcbrmdmnenémg wof therfgem bf pmpar'ﬁhen desired for

L3000 L SRELAL A S RS S cores s

%II koown nvthearta Dﬂsstlptlame @f ssme obihese phlaralaceeficzilp acceptable carriers

Pr{agl%lé%ﬁnd lgofh G Ia;c ltla lsiqt}@gaéed%y the American

E’bamnveuhqal Absodlaitohandhbe ﬁganmaceuﬁ’@l E&lé@&ﬁ@éﬁﬂﬂrﬁam

T T R .

pubblieatiansl sughas Rharmacesmcaddmsboe Fomns Tablets, Second Edition, Revised and

R L LT M S N R,

Patemierdl Medications sWolurey a+2, etifedify Aviebesli ahc Ph@fdesutical Dosage

TN R T ———

Beklteraacshel | ac ceI | ul ose acetate, cellul ose acetate

; ﬁg: Eﬂ@i{?%{f %VI n ?Péﬁ%gff%%%Vg§g§$v%bf%ﬁth%g&agg¥grm for oral,

topidal hmldt.uhmmoem ah¢ psmwrmadmlmmtti@acaw &fttRe A5Gkl

Srt]ap %a%glﬂ%aﬁrtngd%o ochIpleané may ge employed. Thus, for liquid dosage forms, such
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the |like. Sustained release tablets nmay al so be nade
by filmcoating or wet granulation wusing slightly

wa@oeldlorri1or i nsol ubl e substances in sol ution (PIT/TR2008001659

a wet granul ation acts 10 as the bindi ng agents) or

%{[?‘Paé’ﬁ ‘5}% (ﬁ§ bg‘ﬁ’}%b%g S%F\g hgcq 5&’8{% @r{e% Iaﬁ% ?%Igﬁ rhst ?wtable carriers

'létmi%idlmm mchjds buhaleuehe limdéead tmﬂ)haumdceiynalheaacepuableymmg agents,

.}Qfs_pgréar%é’ il %b%%ﬁﬁ%b%icmgglersy%ﬁ §?%§OA?8%W%‘|(' ff%rs) osmotic

cfeytss telaring agaéms; flalors arabraoes| prleegrvabesdias, mfcohabrtrpucroblal growth
e T
obbires feeeddhriquidtdvsadefaml ubi ity of an active

i ngre |en5 achi gv? a _prol ong d or stalnad rel ea

pr oducf SO IQ‘:anlml‘&B Rlogs Rich enbuters, granties, capsules,
APRAS] §éleass, Qflllst a8d Eﬁtﬁét%r(babﬁ‘Yrﬁﬂ&dlﬁg uﬁ?dédi&e release, timed release

incorporated for adm nistration oral y or by inj ection
iansl smﬁalnbdtre@laserﬁoltrnmlahom@)d stitatle caviers ahol addiives, include but are

sui vor ueous.or ojl suspen I2ns
it PP lBRE sTaflBfng BHeES, Bedoahls, oRERS ATI0AN,
Qﬂélhf@@lﬁ géntsséﬁ@ﬂ’fe Mikd., BEOSGSHIST Piclr c¥seRsialtithinfitation, tablets
elixirs and siml ar phar maceut i cal

el cansslesianresans the Spest @idvgniageus aralrdasggedinit form, in which

Sbé%@ ig%}%@ﬁgébﬁ@ﬂ? ca}’rgrg %He %g@%%s&a%rﬁbfbgﬁg gf%%fi%ae tablets may

Jdsugaralogited igalatincoatbd, filk edatedwirantdty Gd@ted|b§£6t§hdard
bean, pectin, tragacanth, and xanthan gum

deehnin¥es-cs such as sodi um car boxynet hyl cel | ul ose,

met hyl i

nyar el Bafipes KERBOLTERSHe i Lk ¥BEage forms frgm such as tablets,
ipjiits, cappulepypovrdeisy brmﬂlett denengerwl stavitd paedriteras solutions or

t hereof,, synthetic pol (ﬁmsrs suc ol yv

| -
SYEPENSABS SMetbtet GeBrsql o7 Sauitk S et AsBPS  ATAYHes gutoinjector

- fefideRl ored §ﬁ8n§§ ﬁ&?%‘dmmfé'tr%ﬁén Ccnaﬁ Jpﬁ{aﬁgwswmgum

hectorite, Ite or seplo

phmtaammd@ruttna@adenynalapawﬁMI e"estzaskpamrnaigmagma s lesuffiation means.
lecithin atin r the |ike. bl e, surfactants
Affara iy, e Borhie o mayipa GresBiesiR b ot il a BEbED fof qnoe-weekiy
lorontk- rﬁéhfhw gdmnﬁéty@twrb@éreexa?iﬁp@%ﬁwmbla salt of the active
nonoxynol - 1 pol ysor bate 20, polysorbate 40

suclasas the dipsaneatesalio maydbe edapied togBovide a depot

A e

phar nERmptepa&hg golmiﬂ)m;:&xsltbhs Bgch é‘sélab@hﬁ, ¢hd prireipal astivedngredient is
mte

GG pith §ieneiacetlod GaB.g s p e, BB AgiecieRts such as
(dw@’fts Chinda@(hdhbﬁvés Id%)ntedraglbl Iubridsmty adtiadiepdriid)|sd glidants.

SSRGS Rk e BotinioB0S: i (it anet g o starch,

whichuhbpbe &yd@lliddatlaao%@ramhme@ fma%ﬁdr(éb*br@nhwmﬁesucrose
ns as ers_an

 Bioskbars ioRisdRpecinft S Siousi ShAL /p yaisht percen

%Ve\l;t\gugan gu%ﬂggér?lze gbb?u L?%‘%E‘?%%"i%m nﬁ:adlflefdiﬁid?(lﬂns Qidf’déie plus invert
5t 9PSUN AN B osar VRSB RE O EF Halbyt Bt cqpmstareh and

Wégn%smbﬁs"[ém’eteaj dekrese, indsioR Aiadinisl] sbrbied) rﬁlbl‘lﬁ,}(ysthlm% cellulose (i.e.,

%uconate henéll et hanol and the like. There are

VALl ™ IsRRcY St IIQQ]%ﬁ"Uh)ﬁ? apailahlefom FMG &Orry), dicalcium phgsphate
RARIUIRERI GiR| RS 2aBiuhPRBie MRYMINER! and IR kb dduflable binders and
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 fnslucigo g a3p gt 'w'r%@

vehicle that is used in a particul ar dosage form nust
be conpatible with the suspending 5 agent(s). For

wez@spiai4 nonpol ar i quid vehicles such as fatPgT/@S10085/801659

and oils liquid vehicles are best used with

eﬂﬁ%ﬁ?&%kﬁ(ﬁg@% %ggérlesrfb? %ﬁ? ] ¢ C%cg&g Qum, guar Qusn?, tragacanth gum, sucrose,

geraan,agllkcmeus;tahﬁpamﬂ cellelosmt(resr meikytallblose s sxiium canbaxyenethy-

I&g’ﬁr&léﬁ% ch{&‘m’ forp;irjgé oy rfé%ﬁr@g"t@ﬁﬁ%W@foryc%ﬁ%f'%ﬁ"“"’se’ and the

. picd)ywhier aoldblegir yispesikde brnberst(r elsaldinig adid and paltsdhergof, magnesium

&Moo atestgofuctoflafycRtiioSe 5" ELPPRE 2 AdiBipdtty Hoeonst

eeldneke), poly¥inplche giyﬁdl bdil?sdclch@rrdel:&tf ds, bantenites; @blyvrnylpyrrolrdone
adm nistration ster

agymeg@cr)@ta@ead PES, trﬁrg # a{érc ! OQ%Q gﬁe egtérfjatble drsrntegrants rnclude,

pnaraindt iakédid, sREdNed €carh gidtate, o)) Lﬁddmmstaﬁm-dlﬁddlﬁws, pregelatinized
and suspensjons. l'sotonic

h . .
SirieR) P rdnenuaLR Ve Sl Gakfisgs (sl 3 sppssyea sodum
vhdBxyMéthéenske and raidrichiskliinat defitlobs), difiatedy prebélatrnrzed starches

'Fur t her nor e, c;)?ngoun s of the resent mxentron

i T DRI ofor. BT e 98GO RT By KAV <PHetp e ragacanth

@ﬁrh) roseHirkal Ip@lymyrberm@rﬁahe Vel thé BiRe. OBuittbie Mbmmr@éntuadherents
ki n patches, ggosmlon of which are

argles; (magpegiumy, ¢alciyy sodrum) s\f\tgarrc acid,

ierivakesd, effowédtNbdriteadd) 6BYiIOM chidricenNBOgsutie, 88lbbowax srooo carbowax
éotem the adm nistration of a t her apeut

O ioR s vane e SRR PR s ol magnesium

1durR kel afd@e GRS, aS@rtdbwgrlmﬁts inclddl, G@rﬂﬂr@trm_ﬂﬁmﬂéd id" (alc cornstarch,
resent i nvention can al so be adm ni st er ed in

Blica B8 CABD-SILoT slina aiiable o GPEDh SO PLiljca a4gable from W.R.
%‘f&éb/bgﬁéﬁf%ng %@Wﬂdﬁsrﬁéa %%?9595 bebtﬁﬁé‘éﬂtanerl‘h@flfe Swesieners

convenl ent fvered Int orm o a“sol ution

g0d faveyaois nﬂaydm addedrip chewable solist dosage formsde improve the palatabrlrty of

g?ég@’sﬁﬁg%z gé f%ﬂﬂ?ﬁ(ﬁr}ﬁé{na@f c@Bré'}gé ﬁﬁcg lé(r)astﬂ; Y%efyr k%r%cﬁjed or applied to the

seliccdesagd deren fonkasaef identifiegtiopidfe drug reafcmaegihem pgposes. These
Qﬂ%@%}rquﬁﬁuléiEg \nﬁtﬁ thi? é‘rﬁr'é}‘,@urﬂchpélﬁilve r%%rd@ dzr%\éhr%?es appropriate

al ation lver using a sulta prope

dese bf the phdinedriegtical aﬁﬂlwrtmetheaareeutlc release profile.

trichl

car bor?%r%g%yy e or E\‘?eﬁg?regrtr?(tg gq{'tﬂttﬁ Esﬁ h\% eh%g@g to form a solid

argforsydationzaethpesitios epntaining ajb@ag@enenus _mlxtwge dfghe pharmaceutlcal :

QSﬁ\%rétﬁFtrﬁ‘%ﬁre*%Xnﬂﬁ\%\rhﬂh hnéPhSoltBaifRldean® SIRYRIES. Generally

anount . essuri ze cont al ner nepul 1 zer may

rhmprafqnmalasom wili kenfomed by peeof tbreegdomren asthogds: (a) wet granulation, (b)

I . .

WP@%’%‘)@% f‘c;fll ?%p&ﬂge%&aﬂﬁ@ﬁ%}aﬁﬁr%& GreforhlRESh compositions

a8 @aﬁfoganenusnms eantdhatiheaadive dngredieni in gispersedgueniyrthroughout the

BhnBoBORRYLE te ShEoLUEENR Rty BeiHickahs oA Srecie

‘plowformsrsmrt asolabletan pills e0d bapsudid. nitis soliddpreformlatidrogamposition is

| i pas.
Sr{ne;nI %@@F’m |th?ng?ﬂgé¥gesféﬁh§é Bﬁthe ?)gienile%gpﬁe\p;é%@ contarnrng from about
G 1t ing dorebdia 1500 B ofdbe abtere ingreldiehieoflthd presranqon‘eemgs Thertablets or

\% | : .
s o8 -8 RofehBieRbNaR mRDARBIR! b date il er tablets or pils
tdprovidee susﬁné&bﬂﬁﬁﬁd@d% xerem-sr pndsaaesFoommre a dual release tablet
or pill can comprise an inner dosage and an outer dosage component, the latter being in
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Compounds of the present invention may al so be
delivered by the use of nonoclonal antibodies as

WO p@soTduel carriers to which the conpound nol BCT/USR05/001659

are coupl ed. The conpounds of the present i nvention

| b | e |
Tiiofh 2 peenione cutr Hhe Pt e B otipbsudRap ke sgamated by an
bhtenanag/en QthidH sBrv&shotresiptadisimieietioy il mbmbmm:h anmammﬁs the inner

PR S HALLE e DO A 0° RRISAN Jicasgr A veriey o

mm@&m%y Liyed faes@dhb@ﬁérwb@&swr tdutings, Meuch yhatéfas mokiding a
Furt her m)r e, the

t
RUDBECISURN e TaleHAlz PUED a%ﬁhedlﬁeaféaﬁ'ga%%%a{%@%% acetate
%ﬁﬂ’nfaldte 'pfibtly%ﬁwgl @é‘taﬁ@ pﬁ@ﬁtai@lﬂya%xp@bp& tAylc@liuttise Phttialiite, hydroxy-
(0]
N

Eé%y%p@yggmlgsqﬁ tge\ﬁégcar?aq%p%th@ %ncf 9t$1V\Qlcrygte copo?ymers and

Helikden Buisedy Rleh8e tmgmawswé ﬁ\)ad@f)y Fifg b@admg(dm;ee Branulation
includes lactic acid and neso

yeipe slighily Sotqbi?c@fuawgb'% ﬁWWQ@S érsz'tlonst@fgﬁ Bf awebgrgnulation acts

Bs %@Pﬁﬁﬂiﬁ@ %i;éﬂ{sﬂordb\ﬁ))?ﬁ’émr?g‘ &uhes a rﬁdlieﬁﬂbrh’y {veHiéh in a wet granulation may
car bonat e vatives

NCORN AP ﬁl@q]@ctb/g,l%é%g@t ghggzg r@gt@pégﬂqﬁi@le natural and synthetlc polymers

(/\%Xééﬂl'ﬁ!/ﬂ@g@ﬁéﬁﬂ ils Maﬁ“&d&@érﬂﬁél@é\ﬁ)ls gedeeabast, @Bﬁ\auba wax cetyl

dr oxy but rate rox%val erate, -1, 4- di oxepan- 2-
@ Bplugeptw@ ﬂga[g:ph@rand e like), esters of ‘fatty acids metallic soaps and other

&c@erﬁatﬁ@ ﬂa@érfa@@?ﬁé?é/&i o @éerdﬂg @%ﬂﬁa‘t@ cbht @nﬂﬁﬁbr otheRvidd fimit the

I oxe one, di net hyl -1, 4- di oxan- 2-
ﬁ@lp%@/ % @@acav%mgm%m%@e 4 prgionges ﬁwf%wdaf%ease product.

pol ycm\acnas.wbrmsem whighCkh€ NS cbm@bgﬁoﬁyofan@ Eiel%@ht"lh\‘ientlon may be
bl ock copol yners of . hydrogel s and bl ends thereof

ﬂﬂﬁ:@fpﬂg@tgg fqragqnynlgt'rqtp@tqrqlg/ %pdtmgct@p nacl ol @e not Ilmlted to aqueous
%@F/imé\% , SLiedbly JoR syigs, E&uecfds%ﬁoﬂ@%pt?en@roﬂ@]and flavored emulsions

[ dose t'o about 300 mgi dose efera
wHHBrelR olscch P Fottanseed V@San’&m& COREpULY 9&%@1“%%@8 well as
@h)@%]arﬁ%r'ﬁﬂ!ér%ﬁﬂné&uﬂ@é] %mé@@ ltéi&é dassendMrRents for aqueous

preferably, the therapeutically effective anmount

SESAANGIANBDATINORSTBREtRANEGledaekaums Suhcis, asasia, agar, alginate (.e.,
Ry End eS@nattPsddium Qfgﬁfa@@'ahd th kel Qﬁfa@n@%yac ﬁdcbé‘t bean, pectin,

ef fective anmount may be from about
FaoaRstl, 290 AgIeR Bt SSIUIRRABSLER 85 SoHM (R TAEAIKigSe,
‘?rféctﬁﬁééllﬁ%se @W&%?eln@fth)ﬂdé‘ﬁuléﬁ 'h"{/érdxﬁéthgéélﬁﬂﬂsec ﬁyﬂr@kzyg%byl cellulose

|a§;i @zggl%gyperogﬁ Lg%ﬁigqu%pgpse,t ¥ aqp:;s ns mgqfhgqthqyg)oog@ers such as
}Fﬁi"nylbgﬁﬁiroh@dr%' Babher RQ. 'c%rﬂdi?p Iﬂﬁ%yl@ﬁe) Eh@?b@@l%ylbné glycol;

d
t'o about 21, 000 or a su ect o]
& ﬁﬁP‘éh aSha@ntﬁ@teaﬁe%tveﬁeagf@pﬁ/@tﬁgaﬁﬁe@f)hf?oan@both@'o?haéma@euﬂca"y

"é@é@;ﬁébc{é %Qériéhﬂmgtdb%nfé%ﬁ%‘lécﬂﬁlﬁ Qélﬁtlrpb?ﬁ%rlﬁk@' Bwtable surfactants
provi d form abl et's cont aj ni ng

inaisie tzyt gre @otglmltfd@o sqdmgn @cgﬁa’tq@oglunllguwl Slgfgt@ po&ygor@ate
Hefoxyrdord, n&%«ynolzﬁp pél?gorEQl@ a0, bblyﬁérﬁéﬁ 4 pbl?&r@étb'GOepolysorbate

| ngredl ent for npt omat i ¢ adj ust nment
@ng@pxag@rﬂg&;p@y@gmeé 335,tq@d;§@mr@§p@§jthe@m Sitable deflocculating or

%ﬂs@ g‘%ﬁ%(éq%nk)ﬁ]c%@pnbﬁﬁ@degﬂcanem IE@RHs! )SLﬂﬁblérfl%élﬂéhn@hgent

he art vary w th

inaludedaut are eeihiptied do sigwie nevia@l ﬁlﬁeféolﬁﬁs e@eﬁn sqdm alalpmfe potassium,
tcb%rlﬁétefrﬁl”tﬁé k& hibhe cﬁé@@é"r%blu%fb pcﬁﬂﬁer’s%d%\%@:ﬁﬁw species,

di sease ‘condi t 1 on. facto
aeseisolubiaidivalent artidvalrgt tqn§m Q@r caéwn@@{ts LRI o sulfatesqcitrates and

E%ﬂ‘r%'t&g(wﬁlw c%ﬁtbea%%d é&ﬁﬁl)ﬂh%rnﬁ%ﬁ% bs PR P@S%M flocculatmg

mnlstratlon need toa
@geeis). oSlatabgep;preg@mataqeé include but are not limited to parabens (i.e., methyl ethyl,
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therapeutic | evel. Advantageously, conpounds of the
present invention nmay be 78 WO 2005/073214

WEENsE2005/ 001659 adnini stered in a single deCT/ySmosen16s9

or the total daily dosage may be administered in

o5 g BT, Mg T, oot aono

hesgein acidnghienhexidinaeglucondiey pheryletisanag ankdhe\E®. LAREe are many hqund

‘ %Qﬁfg)é@%%é g@ﬁséﬁﬂ?q@ﬁ%hgﬁﬁ Oflca ggséé%% %?@fvever ?ne liquid -

sof gram rovi vanc

' wgbgledbatsawed inca pam‘wlanﬂasagmrmrmast beCangaiiblerwith the suspending

%ﬁ%ﬂ&%&t%ﬂaﬁérﬂ@?gﬁ%ﬁ (?YI ﬂg%mﬂeggb% %ﬁﬂx esiers and.pils fiquid vehicles

i OASS at 1 ons
spebestiusad with Sugwrtdir(gﬂgﬁnlwsu(:h @s Sow elirBs Hadibphite<bigppleie, Balance)

ey on A Al WAL SLEL i Bl m ormin
mlymets randule like. t@mnmrstelyBu@ldr kquids suchusawaibr, algotole polyols and

%glglagﬁ g%}q%gg t‘f@t su%?%o%%qgé% s[&%ﬁ as higher HLB surfactants, clays

dilicstepr @ uyd, etater| sahdbleecellbtoSlds ~wat hsolable polyriees)aht ey kike. For

?%t:ezr?l%ﬂﬁrﬁ%&ﬁ%ﬁﬁé@%ﬁ%&zﬁ?ﬁﬁ%%%o% Esoﬁ@%)rgs? éc’ri@ggs@f rli.ic(qjlu(?d forms useful

ficrtiayeriteyeli adieninidtie@ien inoftele skaritd solﬁﬁnmemumlmgaﬁd@sbﬂhsibns Isotonic

IR L Ay a4 en s

admirisietioaiselesicecaci d  TMVSBr bromot ri met hyl si | ane.
GENER%'DHP%?%'FEE&%pWA&'%? %ne present invention can be administered in an intranasal
dosage form via topical use pf suitable intranasal vehicles or via transdermal skin patches, the -
corﬁposition of which are well known to those of ordinary skill in that art. To be administered

in the form of a transdermal delivery system, the administration of a therapeutic dose will, of
course, be continuous rather than intermittent throughout the dosage regimen.

Compounds of the present invention can also be administered in a form suitable for
intranasal or inhalation therapy. For such therapy, compounds of the present invention are
conveniently delivered in the form of a solution or suspension from a pump spray container
that is squeezed or pumped or as an aerosol spray from a pressurized container or a
nebulizer (such as, a metered dose inhaler, a dry powder inhaler or other conventional or
non-conventional modes or devices for inhalation delivery) using a suitable propellant
(such as, dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, .
carbon dioxide or other suitable gas). In the case of a pressurized aerosol, the dosage unit
may be determined by providing a valve to deliver a metered amount. The pressurized
container or nebulizer may contain a solution or suspension of the active compound.
Capsules and cartridges (such as, those made from gelatin) for use in an inhaler or |
insufflator may be formulated containing a powder mix of a compound of the invention and

- a suitable powder base such as lactose or starch.

Compounds of the present invention can also be administered in the form of liposome
delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, multilamellar
vesicles and the like. Liposomes can be formed from a variety of phospholipids, such as
cholesterol, stearylamine, phosphatidylcholines, and the like.
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Representati ve conpounds of the present invention can
be synthesized in 35 accordance with the general

wa@yuslei€ net hods descri bed bel ow and are il | PST/U81088001659

nor e particul arly in the schemas that follow Since

t he schenes an il |on [ ' houl d
hot bt SR ptasaiihyaHne iy oS te e P g 18 of monociona
ragidiioddieres indididea) ndnr”ersctosvh’m tiEcAap&IMaBAdctles are coupled The

PCT/ US2 dO /,001659 '%f ressed., The

S AR R VR e b7 e WA bt s targetabie
\&rd@d:amérbeSBw ;bd»lymérs Ren FehsleMaut 2ot fimitéetogudyvinyipgrrolidone, pyran

b BB P S RS0 g AR s T30 Ramicepnenol,
mnam%thym@bkudmblmmnmbpme@amd pativitdiyt residad. Furthermore, the

RoGHEE S ieSpes FIPERA TR o & PRERLSpodi s ponmers

SMéﬂUhlﬁ%bﬂI@dngl smm@llém@lea@é ef aedjgafoeéxammé,ab @&dmiopolymers and

accor danc t he ner a and . e
EBOy AR il meA OGS coR BRI Mot TreTe Shemisell distinguishable
s¢pddiiag uhits)ton facﬂdé (whidN inclaidedlactidREd @ds- and meso Iactlde), glycolide
stereol soners, .racemc, mxtures, diasteroners

@EW’Q“C %‘H‘é)r

Seieing S GRPRIagne: BiSiRYaNGRS De URGTEca8bdimethyiene
%Fﬂ?inatet@% GicRRE2 %e)t ByPdEREMNes T YiRRdthPBne cSJer u%g&valerolactone,

he schene 1I's an ustratlon thelnventlons

,rﬁdvutyrela@tmgw b@tdroiﬁgtm agetalattoeel Hysiroxjteutyrates hiydrakyvalerate, 1,4-

RRELAPISBTHLGANThd RS BPTRRRE e TG PLARENEY A Gl), 1.5

\iEixepau- 24?»_:12, Ets «Brdlmﬂtmyl al Mlom%om polyosiazestans, polyacetals,
égg/ﬁmydﬁf)%rjahéj ?B@%&%ﬁaérgﬁtegeﬁﬁ@rbs%ggg érﬂéhiéaﬂﬁic bIocB copolymers of
thipdrogela @nd blends$ tharqohosphonat e or phosphl nat e anion
(pr epanBdndrbRichy oy RRBIRATS A RIATBPOSALE R thereof may be
dnoohalzaut A-000 tnyd/kd/doseuv)about 3@)@9&9&066APrqferalaIysmleuleerapeutlcally
ff ' ’

SHSE ety 3005y D ARBREIENAAR P fon mopiiso. wore

eferabtyeﬂtegthemeewth:atly eftectiee ainonal may bedroal about 0.001 mg/kg/dose to
A e o L
a@bauni.e01 ingrkofdese fo alput aﬂmgz{kgfdow Zlheceforso thedthedapediically effective

%}ﬁ\cﬂuétz ?ﬁé@ %f/t %r%&ngn%o%%ng@é %Sé@? H@?gea& ltggle& rﬁapsule, powder,

ence
arae@loy\ssuppomtory deaspoenipi, @pdrtlm ke as descrivedhetaitiwill be in the range of
r
\2@1%%5&} E?fnpé/%fé a% 9@%1 d gr éc Q%BA% gfgg gg%rﬁae %"WQ an average

iclight otmrnguﬁcr ok adm:statlnn RBe amrdpc%ms arewreferably prowitigd in the form

%ﬁ{a{b W@%q&%gf&gﬁqg%é@m }f‘é‘or%gg;% 100, 150, 200,

230 ahd 52(0) Qulligtans ofithe Anuve(mga'adleﬂdor the agroptomafeladjustment of the dosage

?_‘?’vﬁ%sﬁgégﬁa%%%egégm Ber., 1963, 96, 3184-3194).

uor conpounds can be nmade follow ng nethods
known Qpiintah dosages salbd adimjnidiered meyhoxeadilynddtaminduabbethose skilled in

%r]ft oa{n %bg%g%tﬂﬁtg ﬁgﬂglgulg %ﬁﬁ?o% cb%rea,itbgﬁo'ﬂ%;ogégministration, the
tﬁéﬁgtﬁl ol the pEepgration; and theegdviaaceteerttlof et diskasietcondition. 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. Adva‘ntageously, compounds of the present invention may be
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30 bronotrinethylsilane in a solvent such as pyridine,
followed by treatnent with dilute HCl to afford

w@eowpouds A4. Schene A0 P-R6 O O OHR6 Z ORSPERURQPS/BV1659
Deal kylation . OO }N=CcON 6 O NA BuLi Hzl ORS HZ
Qﬂhﬁﬁst@\%d iR SWQIG?-QQ@/ 0@33%1&193&54 H@@Qﬂ)@é@@ Frfé@%e administered in divided

A2, wherein is a heteroaryl aryl ring,

ﬁﬁ‘}eﬁb@f t}b’Peﬁb"éﬁQle fPWdeesdda"&‘omTer cially aval | abl e or
known F‘@L&%H&We RIS hérﬁéﬁ@r iﬁ%tc%ﬁl‘ﬁﬁﬂﬂds dt titpre ¥R InlBhtion were

met hod uses a. quaternary

‘ preparin oun
Sl Usinase ACDIARS SOR WA lnge amms Beo Versign 46 amenciature
Sk m(o%a d}m@
ﬂ%ére [9 %% ] I—I-?(t)ﬁ st e%i@né?mstgoDével nt ﬁ"ﬁd" 'ﬁ)réHto,GOntano,
&lakady or AytoMom \fgrsign (1 mewﬂed b @ﬂstsmHefﬁén@ogﬁ%&n&
- nmet ho
Al eyl PopPEigtoRE Bk d e PRET o LA, TeicHrl B Setiomps and
iExamples) arecasdoloves: (J Organomst Chem 2002, 643-644,
ﬁ% 163; J._ Aner ainyl 2002, 124, 9386-9387). An
ternate net hoof ?or 1¥) preparing such conpounds is
E&eONved i=n t he-(ten- butaxmaébqw@dymm@ra pheyykcetwgitrile) |
%% /- 3312;_ Bi og:g%ﬂy Chem 1999, 7, 2697-2704).
C

eme CO (0?5)2P6BZA2 PhA | 00
+BuOH = - tert-butanol
CpdorCpd = compound‘
d = day/days A
DCC = dicyclohexylcarbodiimide
- DIPEA = diisopropylethylamine
EtOH - ethanol |
h = hour/hours
HOB = hydroxybenzotriazole
KH - = potassium hydride
LDA = lithium diisopropyamide
M = molar
Mel = methyliodide
MeOH = methanol
min = . minutes
NT - = not tested
PPA = " polyphosphoric acid
r/RT = room temperature
THF = tetrahydrofuran
TFA = trifluoroacetic acid
TMSBr = bromotrimethylsilane.

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 schemes that follow. Since the schemes are an illustration, the invention

should not be construed as being limited by the chemical reactions and conditions
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N3 O\ Ph CO2H C4' &,y N3 ANCO 15 C3 ¢cs 0 C6 OORS
0~OH (r) MJ H'P RS H\P-R6 A2 1. BuLi Deal 2. ©6 C7

w@2@8/0@B28cheme C illustrates a general nethod POT/US105/001659

preparati on of compounds of the present invention }
P B O A Bl ORI A8 B ne snemes s e
Ruittin fherskdf of persohp 3etpeddn theared carboxyl i c aci dl, .
o ; L i or '
Sorpouttb il sihieBasbeb ekl ot A3 romedat
mjmbte[g@enomyomndsa e ;are&rrtﬂnvestlcuremay begeepEmed.t Addifidnal tbpresentative

@%ﬁ%ﬁ ﬂ(@ gtgrécp%qiﬁgg Srhgé@ﬁon ?%5 %m%%%gtegngntlomers thereof
arand:e gfyathesizedivsingltlye théesmediatas prapﬁeu emacoé)dame aqmthe general

h t I d
SPGBl et o 0 B S TSR BRSO B n e o
2806 /c8 TBRTpOURGST, Et@é@@@ﬁ@@l@ﬁ@n@nd&mémdlastadmwst dnd enantiomers
35%&& éfﬁ(r[jl‘?t'éﬁ%écﬁofbaene co ﬁ%&e |tf?%tﬁegs§q%)t8ﬁ”§¥1 %evr&r%\laquqt inﬁntion Since
Nke Behenhe is.amilliBiidation] the m\darNRm dhioaNHict bl cﬁn?tiﬁekd a& belhgimited by the
D D

(et cbofand sgelt ebreroc TRt fHS arious starting
pnasdals used inhe sohermd éerllnzvithimfhgl—'lelmﬂp@rs(oh}s vesed in the art.
h ' . s sol
et S ek S e o By T BT ounos o o
hassent invention oy Belreactian df a @bemmeatel of phosptinatd awlohfprepared from its

éﬁ%@‘w"%ﬁ%ﬁ@ "%39 Swté‘fs& g, ‘g%’r‘e%lifm“ 5? 8 e graangmetalic base

viuth as eebuiytiithizim) éo isocyanate AtinCo Hnloemd;uEB as TBFI‘te aEford 410
%n? dop%dsa?'onaté or amldNS% O%Inaﬁa compound A:f> ' Hﬁe versed in the art will
recognize that conventional chemical transformations may be utilized to prepare certain R?
and R® substituents of the present invention. For éxample, for the preparation of a
compound wherein R®is amino, a nitro group may be reducéd with hydrazine hydrate in the
presence of a palladium catalyst; or, for the preparation of a compound wherein R®is
ureido, a compound in which R® is an amino group may be feacted with a cyanéte salt or
the like. .

Compound A2, wherein R°and R® are as previously defined, may be made
according to known methods (Katritsky et. al. Org. Prep. Proced. Int., 1990, 22(2), 209-213;
J. Am. Chem. Soc., 2002, 124, 9386-9387; and Chem. Ber., 1963, 96, 3184-3194).
Fluorinated R® compounds can be made following methods known in the art such as the
methods similar those set forth in Garabadzhia et al., Journal General Chemistry USSR,
English translation, 1981, pages 1905-1910. Compound A3 may be dealkylated with
bromotrimethyisilane in a solvent such as pyridine, followed by treatment with dilute HCI to

afford Compound A4.
Scheme A
Q
. 0 o
N=C=O Z_OfiAz @\ J\’/P Re Dealkylatlon ®\ J\'/LI——RG
A1 Buli ORs ﬁ 2 éH
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ZZ OH-~2Z B2 E22. Al AOE3 Schene E shows the
preparati on of conmpounds of the present invention

wob@serizidy 15 of Formula (1) is a sul fonic acPdr/us2005/001659

Conmpound B2 may be treated with sodiumsulfite to

3\; I (r)]r %@o@gﬁﬂﬁér qirﬁﬁgg gggeﬂ%qz{ylgga)éf}l rr‘l‘ni? rrtl)gy bL B8 prepared from-a

ic&ﬁma@ianmﬂsﬁb @rrkhdswmrhalealayl@ubsta@ttee thetarodryli m@cmmee method for

Cogo_un AI ound E3.

g Aé lﬂsesmn? rﬁréqmmgnlum sé} raqﬁprl_@g@ﬁn Zikyl halide:

2. Al 19 0 FI F3 F4 O OH F4 Deprotection H - ~-NZ A O
F5 Schenme F illustrates the preparati on of conmpounds

&chenee Bresent invention wherein Y of Formula (1) is
a carboxyl pc aci 1 may be reacted wth

i sobutyl gng_ Hngg?AHéﬁéwfgwggdl t?o s toNaHovi de et er

Conpound F3y Corgaguafl F3 may t Hefi F’oe tTeaj-egk Wi t/h‘PaR%5
strong base such as ['ithium di et A§eani e zagg fuft (ot

‘reacted with isoefarat e Conmporfichikedort 0 gi ve Conpoundh2

R Conpound F4 isotonverted intauds corresponding
carboxylic aci dEt“m'?pound .F5 by treatnment with TFA 82

WD 2005/ 073214 PCT/ US2005/ 001659 P'schene G0 < \

HSOOOGch@IneIB shdws d n@tﬂﬁd@bﬁpr@péﬁn@o@)&r@ A2 Whefdin BHs an alkyl or
Gkeyt osFuSHLing method LR Tne Reratlire |
alkenyl subs ftuent using met ods descrlbe n the Titerature (J. Organomet Chem. 2002,

 643-644, 154-163; J. Amer. Chem. Soc. 2002, 124, 9386-9387). An alternate method for

preparing such compounds is described in the literature (Med. Chem. 1995, 38(17), 3297-
3312; Bioorg. Med. Chem. 1999, 7, 2697-2704).

Scheme C

0) 5
A\ ,OR
Bt R°P(OR®), R e
z —> J R
B2 A2
PhO\ ,,o
Z c4 @\/\
COH ——» AN —— Z~Nco
c3 cs O cé e
R° 0 OH
N\ /
H P-R

H /
1 BuLi ®/\/ \n)\ Dealkylatlon @/\/ )])\

Scheme C illustrates a general method for the preparatlon of compounds of the
present invention wherein ring system A of Formula (1) is an aryl substituent and n of
Formula (I) is equal to 1. Reaction of an o/B-unsaturated carboxylic acid, Cdmpound C3,
with phosphorazidic acid dialkyl ester Compound C4 provides Compound C5. Compound
C5 may subsequently undergo a Curtius rearrangement to afford an isocyanate |
intermediate, Compound C6. Compound C6 may be treated with a phosphonate or
phosphinate anion (as previously described in Scheme A) in an aprotic solvent such as
THF to yield amidophosphonate or amidophosphinate Compound C7. Compound C7 may
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B8&4Add HO0O~~0~-N! ad NG OO G NaBH4 \
H CI3000NCON@ / S- CLHG I / \ 5s &8 NH2 C

WEK208873414 B N t-BuOH (A) 0 ~ S (P Schene @CT/US2005/001659

iIIustrat es the preparation of conmpounds of the

g@{r\(gla{téﬁ’ gilth b%&gﬁ%ﬁk@%&‘}% g%g}bggre% r%?rﬁmﬁeoplwgdgol to afford

&@ﬁpq)tmﬁcp&n the literature (J. Med. Chem 1989,

32(12), 2548-2554, J.Het.Chem 1998, 25, 10 1271).

GL may be converted to Conpound & by the

escribed in the literature (Eur.J. Med. Chem =N
2001, 36(1), 55-62). Conpgynd & may be oxidized u3|N'ngNH
sel eni um d|,Q,X| d Lo yield esul tant.c rl\k])Q&(Iyl iC aC|H

Con'poun ‘

Con”pouné |B-A1he sefice of an AGHTI 0P | ate pI ng?

agent, activat iPdg agent, and solvent to aPFord

am de @h@ﬁ@@ﬂxr@r 1Ilbﬁrdt@@tf@ﬁﬁéﬁd?&ndd’ﬁf%mpﬁﬂndsléf the present invention
is couple oun e prese

Oohefﬁﬁ:\(a?f dorege (Hés @ B?WFOWﬁBEQHHGFGB CO”@@Hﬁ@Md“ﬁSSberdysolved in an
kerdtRdeReH:, réateh %ﬂﬁra?ﬁ@rﬁéﬁorﬁétamfg f&‘f’l a°s° % %ﬂ&g‘ubsequently

as sodi um bor oh de to gl ve a

VERSM WHY isgeyanaieFeaPropnchAT tq aifery &emr@uc@mo@mnmnuaz may
fupBsIgeRERIbALISh re@@fWrPH/ﬁﬁ’ sS@ur‘ﬁBa&l eco R €6thB8urid D3,

the presence of t-butyl al cohol tassium

carbonate to yield carbamate Conpound (. 20 5 Schene
2Cheme Eve oH H 1. HC (g) N Reduction NHZBOAZZ

) o fon
Z/—'BI' Na2803, Kl //\\S//O 1. - PngBr \ﬂ/k
—_— T
z O
o gy 2.AT .

Scheme E shows the preparation of cbmpounds of the present invention wherein Y
of Formula (1) is a sulfonic acid. Compound B2 may be treated with sodium sulfite to afford
; , ] ‘ :
Compound E2. Compound E2 may then be treated with an organometallic base such as

isopropylmagnesium bromide and reacted with isocyanate Compound A1 to yield
Compound ES3.

Scheme F

H.SO, 2. At
1. 2! F3

: O _OH
i H
” Deprotection H i
(7 *
o}
F5

Scheme F illustrates the preparation of compounds of the present invention wherein
Y of Formula (I) is a carboxylic acid. Compound F1 may be reacted with isobutylene under
acidic conditions to provide ester'Compound F3. Compound F3 may then be treated with a
strong base such as lithium diethylamide and further reacted with isocyanate Compound
A1 to give Compound F4. Compound F4 is converted into its corresponding carboxylic

acid Compound F5 by treatment with TFA.
82
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N1/ ~~ NN\ NH/@OJBNHZOJQOO

D2 0 2.H0 HL 0 O H2 83 WD 2005/073214
PCT/ US2005/ 001659 Schene Hillustrates the

w@e@saryid on of conpounds of the present i nvenP@€DNS2005/001659

wherein Y of Forrmula (1) is hydroxynethyl.
Nitrile-Conmpound D2 may be converted to an imdate in

t resence of HCl gas, followed by hydrolysis to
ﬁﬁ%’—gc S mpound Hi . Cogpound Hl may be reduced to a
prinary al cohol in the sence of hydride source, 5

3l \odgamnob@ de, to give nethyl al cohol
Co d>. H2—Sche N HO0SO2NH2 N1.NaHH Z N O H2
2. QZSNHQ'C{ q) Z 811 Scheme | illustrates the

preparatlon of conpounds of the present invention
wherein 10 Ygof Formula (1) is a @ul fan<s acid nethyl
ase such as

group. Conmpount-f @. Hor eat ed

sodisem Aygrige ) onée @ﬁq {tiwn of sul fanoyl
&oride t' OﬂH@PH@E me J N2 NH2 NH2
a Reduction” BOC- ON_ NI -1 HBOC 15 J1 J2 J3

O d OO0 E®C NH5 EtOZC—CN LIEHOZC- N J4 J6 J7

b- 0 0 J7 HN\" Deprotection HN/ \ JsoOo;)@ ing p NN
..6 A-0
LBl Hod

cl
G5 _NaBHs _Cl3CCONCQ_ @
s
’ G6

NH,
o=L\
K»COs

G8 o
+-BuOH @

Scheme G illustrates thé preparation of compounds of the present invention V
wherein Y of Formula (1) is a carbamate. Compound G1 may be prepared by the methods
described in the literature (J. Med. Chem. 1989, 32(12), 2548-2554, J.Het.Chem. 1998, 25,
1271). Compound G1 may be converted to Compound G2 by the method described in the
literature (Eur.J.Med.Chem. 2001, 36(1), 55-62). Compound G2 may be oxidized using
selenium dioxide to yield resultant carbokylic acid Compound G3. Compound G3 may be
coupled with amine Compound G4 in the presence of an appropriate coupling agent, base,
activating agent, and solvent to afford amide Compound G5. In the present invention,
Compound G3 is coupled to Compound G4 in the presence of DCC and HOBEt to form
Compound G5. Compound G5 'may be reduced in the presence of a hydride source such
as sodium borohydride to give alcohol Compound G6, which may be treated with .
isocyanate Compound G7 to form Compound G8. Compound G8 may be deprotected in
the presence of t-butyl alcohol and pdtassium carbonate to yield carbamate Compound G9.

Scheme H
H O, _OMe OH
H H ion - H
1. HCl (g) Reduction
a2 e = gy
2.H,0 o]
p2 ° 2 H1 - © H2
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wW@205/00320 1. SOCI 2 HN O Deal kyl ati on HN 0 J10PCr/uS®05/001659

J11 J12 N N Schem&J) illustrates the general nethod

for t

| mvon NG ROl EHERE A pRAERAIGRG Bpo iR R esent ipventon
whetin Yof Foeaulay) istedraxyesthyb nNitrilgiConnound BBgnay e eenverted to an

GG 1 hehedBies o LT3 b RGAAE ol Cokibuna v

Camphiadh Hil naay bm;edbeethm mrﬁ@ry\ﬂlctqinoB@cﬂn@retsencqnfdwme source,

SRR 1T ol ATBRAET, o MR ROy R, 7 e

by saponification of Conpound J6 to provide carboxylic

achem&€bnpound R Conpound J8 may be prepared by

coupl i ng Conmpound J3 t *(L‘orrpound J7 using asoih,

appropri ate coupl iﬁg gent . N@qt [ vat| ng agent, and

sol vent. The o@ ecti nd J8 was

renmoved under 4@ |ch.Qnd|2-|Cdﬂ®letlff rd the free

am ne, Conpound J9. Treatnent of Co pound?A2 with an

or gangorérak 'm_estrehé§mgqoréﬁarasqrgbfmm]gnﬂohgdé;buﬁe pfegehiomashtion wherein
react i arbon di.oxi de a ed t

D41 EOTGVaTBE Adeio ATE et oro e RIS 19 e e gated with a

Bak yweh BUBARING Bybiride, followed bylthbadultionrdf deitdioyl cRBtdEtyield

gl th thi ﬁgyl chloride foll owed, by condensation wth

ound J9 to afford am de Conpound J11.
Conpound J11 was deal kyl at ed usi ng
BewerRe yi met hyl silane and treated with HCl to provide

Conmpound J12. Secbene K H3C nN, al kyl ation iH.
H2CN( CH3) 21 H3CEHB 1ndudiond o@\aryl afdes N /81 K4
———

O b,

NO» NHa NHBOC
J2 J3

o o
5C ! Etozc‘CN 4 LiOH HOEC‘C
Etogc—CNH N
AJ4 J6 QQ OQ

O
J3 HNJ\G OO Deprotection HN)\G . OO
Coupling N
NHz O g

NHBOC O J8

0 . & Q
b-OR i OR®
1. n-Buli HO-C P/
r \Re » 2 Y \Re
Z 2. CO Z
A2 2 J10
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HN KL RA K2 R4 K3 R4= alkyl, aryl H3GH3gq NCH, OH +
5~HI \ RG-P(OR5)2 RO 1. Butl NNI ANI/ 2. A-~
WO-200507R44 K4 R4 K5 3. deal kylation K6 R 20 4 Bcheamo#001659
illustrates a general nethod for the preparation of

conpounds of the present |nvent4)|£gn wherein Z is
N-substituted indole as preyj@ def i ned.

85 WD 2005/ 073214 PCT/ US200 W/OKL 59 K1 may be \661?5
with an al kyl ati ng agent as “net hyl |o

aryl ating agent such as nBbenzene W|th ..o Br
- oxi de, Conpound 1KocConpodrnd &2 nagallyrtidnr ea Ow th

N, N- di met hy | nidmiodidetoafford

Conmpound K3. Co Bund K3 bgriconverted t onpeund

K4 using nethyl iodide, an en reacted wt

phosphite 5 or phosphonl te to provi de Corrpoun

Conmpound K5 nay be r Weh Corrpou

deal kyl ated as preV|~~ -escrlbed to Cbnpound

K6. Optionally, the phenyl portion of

be sub¥hpigrbidusiiates téi'ﬁ 993?‘1@@%93‘8?6%9? Pfﬁ]%'ﬁ“ﬁ’i‘@f Compxunds of the

I fpedenh FiﬁentthNﬁe%WRqTQ)én @%ld@@h&ﬁﬂxehpon fi r$g A as defined by the invention.
correspondi n al cohol , and con

RO Raitias GRRRNd SRR oo PLRERISAERG i the preserice of a
5 td&ﬂ%u%(baﬁéwét 't&&.vé @oh’fb%uﬁéi U2 whith théeh ind§ beritylahnwileBOC-ON to

convert ed Conpo wherein Z is an indole as
4@@‘0@%9@!‘190%411%% |n the present invention. Conpound

A2 maychif amaws%b )égylét%@%tﬂcécmrﬁjer@orhﬁb@@m ykeld Compound

toforma conpound or mul a"frég wher ei n
plfofiRwad by samrafm@en PhemgauRcP RRFPVige FRiPgRYligacid Compound J7.

. A
'(‘fﬁ%&né J81rﬁa)$5@ %@akeo%ﬁcc{apg%gg) Bb&]dl‘g) E{J@%rgpbhrg'h using an

10 Fa@prqmma @Uphm@g%ﬁ a&“\/@twg@enbﬂed
The Boc protecting group of Compound J8 was removed under acidic conditions to

afford the free amine, Compound J9. Treatment of Compound A2 with an organometallic
base such as n-butyllithium, followed by reaction with carbon dioxide afforded the ‘
carboxylated phosphonic ester, Compound J10. Compound J10 was converted to its acid
15  chloride by treatment with thionyl chloride followed by condensation with amine Compound
J9 to afford amide Compound J11. Compound J11 was dealkylated using
bromotrimethylsilane and treated with HCI to provide Compound J12.

Scheme K "
HsG ,
. N
J alkylation J HoCN(CHg);l HsC ) CHyl
N _ orarylation N : - ¢ —— K4
H A N
K1 4 K2 R4 K3
Ri= alkyl, aryl
CH3 OH
H3C N Rs\i:" H O:P’_.RG
RG-P(OR5 R°0” e N ‘
2 a1 ®/ 0 |
R 3. dealkylation ‘ N
20 4 . Ké. R4

Scheme K illustrates a general method for the preparation of compounds of the
present invention wherein Z is an N-substituted indole as previously defined. Compound
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H Cp R6 HO=P R6 1. BuLi N Deprotection N
4- Ph-piperidine L6 Coupling 2.A1 0 CO2t-Bu O CO2H L4
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QANIO O 0O/ NN L6 UPh Ph ScheneLiIIustratesthe
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Fese i nven 'S a eter é Icarbo
wbbas brasmbengenpwitindopper mige beompeund 183, Chmpound K2 may be treated

TRy abl e arfiiadfld eftrd Spoud e Gomeound

mesciveecorvetted m@ngemmﬂéﬂ abing endilayd éndiday @nd #en reacted with a phosphite

%ﬁ)ﬁoééhtog (J—f*‘[q ROy g%: @ﬁg{& H%! & gecgée n‘g\(%én @a{ Be r??octed with Compound

ll-?.l.anchgeédie/laiwae prevdusly deserimdrid yleld Gsinpgunchi§6.net hods

s A RaRE il pd DO Sihpl e 80 BEAIBGH a0 vt an
@dhoatytarbory .t in thif firmtahoBptnecastat nhdy, beTresluced i@O’bS}dqmespomilrcg methyl

%}c‘%ﬁ& gﬁﬂgghen ‘{jo &?n hgﬁdé rsefr?é ﬁe‘éh?ﬁh&& &Y l%gpgr?ts known to those

plper € presence o
agjied prthatee. dbeplalide mag dmn bdbeswerted ta GampoundbA2 mherein Z is an

TN T e e s T

Sdpra
Sedecdaddosdiby ORSche@®e RtdFdrimGcqmidvnd,of Porngula IH) hBrein the phosphonlc

a‘ﬁgg}%d tﬂ%u’&h?ﬁ% %f ﬂ)oqﬁor{\'ofqndég 2 000

Scheme L
CHa o, OR®
CHg . N °p
: 1. BuLi X 1. CHgl e
Ny, —— oHy ., ; R
3 . 2. (+BuOCO),0 N\
z ( )2 \COQ’[-BU 2. Re-P(OF{S) 0 CO.t-Bu
L1 L2 ' 3 L3
OR5 OR®
O=pLps H O=P/\R6
1 BULI Deprotectlon N 4-Ph-piperidine
@ Ohe: — L
: | Couplin
2A1 COzt -Bu o CO.H upting
L5
R® OH
\P‘RS . H O:PI\RG

\ﬂ)\ Dealkylatlon N\n)\
@ — (Y 1
N TN
L6 Q L7 Q
Ph Ph
Scheme L illustrates the general method for the preparation of compounds of the
present invention wherein R*is a hetérocyclylcarbonyl substituent. Compound L1 may be
made by the procedures described in JACS 1963, 6, 711 - 716 and JACS 1971, 93(12),
2897-2904.
Compound L1 may be reacted with an organometallic base, such as butyllithium,
followed by treatment with di-fert-butyldicarbonate to give Compound L2. Compound L2
may be converted to Compound L4 using the methods described previously. Compound
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COMe M M MB 2 0OHO oOR 0- OR5 HOP-R6 HF-R6
benzyl amine Wttig NZ base g N ZM M = Aj~

we@siiam 0 0 Coupling M4 Mb O Ove O OH O=CRBCTIHS20b5/001659

PR6HOpR6 N N A Deal kylation A YI- ZZ OO M WM

Pﬁ%@)%pr&%cggﬁggaffg{@gﬁo%@ J)Astiﬁtgﬁﬁ; orﬁp&ﬁm!f"e'ghee carboxylic

ianidegrouipof. Cém@ounsiduhtayide trehtedevith mammeawch as 4-phenylp|perld|ne in

TSGR Al 5, K g NSO M o

- aﬁxbrdlcon@nmdmd D@Ikylattonpbonmpmdrh@ abdesotibad zaurat)melds

?(\%GF{MR L npound M3. Reaction' of Conpound M3 15 with
§ eagent affords al kene Conmpound M.

Saponi fication of Conpound M4 provides carboxylic
gchdm€dtpound Mo, which may be coupl ed with an am ne,

such as benzylgamine, in the presggce of an : LOR®
appr opr | athrq;U |ng agent as d¥s€ribed supra, to;-g\lnl%
am de --u . re@owpoun be déaioky] a 2
usi ng ced ure previ y deécribed in meoA

to yield Co hoypd M7. 20 Al ern%tln)(zely, ot her M3
conpound% HF the present invtion wherein R3 is e

al koxy or - C(=O) NR'R12 be derlved fr Con'pound

M2. The hydr oxy gr oup, Q}ﬁ: npound M2 al kyl at ed
usi ng reagepts and.. met ofds k tQ ||Q)dn IRmine

t he artlla{—e—a-fierdo uhds gﬁe‘re i s% aI k i M6
Al t er nat i viédagtion t he o gr oup o ound \Y/% %}‘“987

520084001659 be react"’Ed with, a
vari ety of acyl ating.agents known tosqQne skilled in
the art, such as Pso%@%mat es, to aPri%@ at compounds
of the present invergl tma5vvhere| n R3is a car ba@ﬁlte

WD 2005/ 073214 PCT

S

H =p_ R H O=p’ =p_g6
N
\n)\z Dealkylation Nj‘/k z
0 - O
0" 'NH . 07 NH

O

Scheme M illustrates a general method for the preparation of compounds of the
present invention. A Compound M1, wherein R® is an alkoxycarbonyl substituent, may be
reduced in the pre.sence of a hydride source to the corresponding alcohol, Compound M2.
Compound M2 may be oxidized to aldehyde Compound M3. Reaction of Compound M3
with a Wittig reagént affords alkene Compound M4. Saponification of Compound M4
provides carboxylic acid Compound M5, which may be coupled with an amine, such as
benzyl amine, in the presence of an appropriate coupling agent as described supra, to give

‘amide Compound M6. Compound M6 may be dealkylated using the procedure previously
described in Scheme A to yield Compound M7.

Alternatively, other compounds of the present invention wherein R® is alkoxy or -
C(=O)NR'"'R™ may be derived from Compound M2. The hydroxy group of Compound M2
may be alkylated using reagents and methods known to one skilled in the art to afford
compounds wherein R® is alkoxy. Alternatively, the hydroxy group of Compound M2 may
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Scheme N5 5 HO PORR6 HO P R6 HO P R6 TIN Z reductive
al kyl ation NyLz deal kylation AN z O HNR11R12 O O

woB0slRRIi4 N1 N .R11 N2 5 0 R12 R12 As shown i nPGrhsImms/001659

N, Conpound MB may be reacted with a variety of am nes

resence, of a hydride, sour under . aci di c '
O et R Brag ot ol By A AR AT Owidn g PIEE 1 ar, such as
GvEpanties, N ahivetah eompbll of erasreberd invenfiehehereih R® is a carbamate.
af f ords Conpound N2. 10 Scheme PCR5E ORS OR H OP

~-WH 0= R6 O P Rs NZ base AN2 ANZ arsine Cy OO

Schemeds” coone co P10 P2 OR5 OH H QzZP-R6 H 0=P R6

Nj(C ~, Zodeal kylation i N Z O @ s P3 CyAO P4 The ., Os OH
pr eparaPrBRmdf conpounds of the r Shit i nvention ~P-R
V\h

' |m\nBEL | s ‘tegpei@) @ylatien s lZS| y dbakylatieol, N z
sC,y |szattach 1§ pough ‘apni t yogen atomr—is—gho 0

in ¥chefe P. Co ML ey begsapeni fied. under R N2
basi®o condMgi ons to provi de Cor?hgund P1, which may bé,\‘;2
treated with thionyl chloride th give Conpound P2. R
Oonpo%dsh'aa/nrfﬁ%cﬁ@me 'i\P%hfb@uM‘di M3 Raj'Bé ‘?éé?:@ébc\lvﬁﬁ i of amines in
to provide Conpound P3. I kyl ati on of oun% P3

iRe prgsaraend @shysiide sewrse yna@ﬁrd'%@wdamg rtwe poHnd N1.
'ﬁf'ealk%%h&? BP@Sonm'Iﬁd N’f’ bgl'ﬁe kA UesErfaddn SRRemO A atfbrdls Compound

N2.

Scheme P
O:F)/_RG O:P/_RS : O:P/—i:@ .
N N N
@ WH\Z base z _ S0C, Q\z’(\ Z  amineCy
. O .
CoMe M Yo P I
| ~ OR® o
 O=F-RS vy O=F-R?
N\ﬂ)\z dealkylation N\[H\Z
o i o)

The preparation of compounds of the present invention wherein R® is -C(=O)Cy as
previously d‘éfined,(and said Cy is attached through a nitrogen atom, is shown in Scheme
P. Compound M1 may be saponified under basic conditions to provide Compound P1,
which may be treated with thionyl chloride to give Compound P2. Compound P2 may be
reacted with a heterocyclic amine to provide Compound P3. Dealkylation of Compound P3
using methods previously described affords Compound P4. '

Scheme Q
\\ JOH
P\OH ‘ alcohol R5o\n,|=x6
—R4 :

g Yk o
|1
§—
5 No2
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‘ mwp@dmt @& anmrcbmlaéelmaubmmt@d alceml irstha presehse pt MSRT (1-(mesitylene-

aé &Mﬁonﬁ?—%rﬁ@o 412 @tr%?glé éffo?dja gb#@?@(qoﬁ‘& fgﬁrﬁdl%@ wher%m Risa

tern mul a
@Iuastdutﬂﬂ @dzkyh@ncha s a@phwtﬁdu a:,lkcewyas defiad herained

al kyl %fe%h@@?néoer{u?% Qb ﬁi)?mﬁlg ﬁgﬁe roxnﬁe@ L&ﬁggﬁ appropriately

i nventi on wh one or grou
tsbstjitied @hylating agent tanpeava:lelqdnmoeldds Mhalpmeat inugntmyenttere either

PRTRC R
stlas instaricglis g byl Subehmen@hatu&spﬁmﬂyeshbﬂtitumda% defireddor R® or R, and

Sl ) QbR A Si oS IBGo Bfoud, A MATRG GHERs defined as a

I'sTact i vat e ovvar
isnbstumnigha’m aalwstedttoqudawle,ophiﬁmdrspllaeemememcmamschabd&s tosylates,

gﬂgt )s HO'HOH WCH20P(Cl )2, J-P STEA R1

1or2W:C1 3al kyl or phenyl 0 )s ~Br R2 b0
1. n-BuLi 0_P) Zr HOA\ Nz B2Z0)s 2.
ISchemeNCO R3 O *

O
4
O-F
HO/\(\ag\OH W'CHQOP(Cl)g, - W—/ \O:(>)$

.TEA

R1
s=0,1,0r2
W= C,_zalkyl or phenyl

Br n-BuLi §/\()S
L // \/D) 1. n-Buli ;)])P\

Scheme R illustrates the preparation of compounds of the present invention

R2

- wherein R°and R® (when R® is alkoxy) are taken together with the atoms to which they are

both attached to form a monocyclic ring. A diol of formula R1 may be treated with a
benzyl- or lower alkyl-dichlorophosphite to form a cyclic phosphonate of formula R2. A
compound of formula R2 may be condensed under refluxing conditions with a compound of
formula B2 to form a compound of formula R3. The elaboration of a compound of formula
R3 to a compound of formula R4 may be achieved using the methods described for

‘Scheme A.

SPECIFIC SYNTHETIC EXAMPLES
The following Examples are set forth to aid in the understanding -of the invention,
and are not intended and should not be construed to limit in any way the invention set forth
in the claims which follow thereafter. The depicted intermediates may also be used in
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6 R& C Schenme Rillustrates the preparation of
conpounds of the present invention wherein R5 and R6

wQ@ vsn07R64 i s al koxy) are taken together with tPET/aSINE001659

to which they are both attached to forma nonocyclic

G Sl S oS R ool iRl e Bed ifbnton. o

au@hpma@hmp ngevitte opfimizerthel yigld8bbtainedtio mpy whtheakactions. One skilled
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R3 to g compond. of  for ol &y R YRS, BSREXSH 8] Mhout further
sl mgﬁga 01%@4; : @eﬂﬁggégg AU YcATBh SEraKe AT300B (200 iz

O al he i nvent |on
armbraroe arfsukerftAVdea (kalzmnothhﬁneCB@métﬂﬁ With MenSi gs an lnfemal

el 8 oYL S e b e 1 v

révoﬁjdm ail\/liiSomas*s@ahsss dpecticmdter or 89aMBgRE0S HPLEMdss spectrometer.

/ US2005/ 00 t |
oot TG A o
pbffédd \MﬂﬁArﬁw@Bh%ﬁéreﬁ%lImatgel‘rGEQJlettb@ Fiephisive BIPAC sparations

RHPARR P G117 PUSREE PEICH I RASeDR G, hoar h 00K 08 column 25

\éﬁlﬁ; 56 meW)r 0 chieagt.Rofim) E|$|ﬁ@g:adtsh@@ﬂ(aﬂ4ﬂ)1\l¥$vataﬂb\%mTEA Analytical
and/ or rea

he d f
hcreREOBT RIS @fee%ﬂ@ e Songle e g hAn (6 8% x 2.1 mm) ora
UG SHer® Figo B4 omdnrl MINR $pg elithalevstion GE2Z0 dﬂdmdm54 nmon a

Rt 1651 Soﬁﬁocﬁ%ﬁstor ot Fefleflseindh WEAKSa' ),

UF-ltgt@NVWéter/M%W th & Bire Héﬁtﬁie@tper(dani:pdmyl labtis based on the 220 nm
mul t i

Hatae \HEIPaBAYSS NS PSFFQ%%?GF By ﬁage%gaé\@ﬁpgwgﬁ%é’ﬁ?e%w

Agi | eﬂebfésehﬁhﬁ‘e Gﬁ@r’ﬁlc&pﬂbétfa@fﬁavlce 1.©A$)_ﬁdmﬁke names for the
perforned wt

BPBRANIAS O & orpiES R IVEHO BRTRPTIER HoRALG AP Version 2.1

heRehadiuse Soiemrgel GF plates. Preparative HPLC
separations were carried out on a Glson(r) HPLC

usi ng a_ Phenonenex(r) Kromasil 100A C18 col um (25;

cmx 50 mm or 10 cmx 21. 2eRBMAISE Do gradi ents of

CH3CN water/ 0.2% TFA; Analytical HPLC separations ] )
wet5Chlgra-berrobfilthiopherr 33 évap)é ha}em&zwmh@mwgtmﬁmylkehmomc acid,
X 2.1 nmm or a 15 YMC(r)J' Sphey, pgg-ISO $4 col urm (5 cmx

2 m) with detection at 220 nm and 254 nm.oo

Hewl et sahutior:af §ompound 1aNs-8tge9-8mmaihang Png@HBd 4R 40 ML) was

‘&@fﬁjxé&)% 1195 FAR° T%@@M(‘W@vﬁ& EQnébn%t-Eﬁ"hn'd@r ﬁgﬁ‘vﬁcuum at 90 °C to yield

porte percent - purltly data i s based on_t
G:t1eg ofemnpeunsl 15352 Rale yelow yisaeus ally hl?olkferii abmin; MS 3 (ES) miz 319
WFI“‘Ol it Laboratories, Inc.

To a solution of 2.5 M n-BuLi in hexanes (4.73 mL, 12 mmol) in THF (30 mL) at -
78°C was added dropwise a solution of Compound 1¢ (3.77 g, 12 mmol) in THF (30 mL)
over 15 min. After stirring for an additional 30 min, Compound 1d (naphthalen-2-yl
isocyanate) (2.0 g, 1.2 mmol) in THF (30 mL) was added dropwise to the mixture over 5
min. After the addition was complete, the solution was allowed to reach rt and stirred
overnight. -Excess saturated NH,Cl (aq) was added, and the layers were separated. The
aqueous portion was extracted with EtOAc (3 x 20 mL). The combined organic extracts
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EXAMPLE 2

[(Benzo[bithiophen-2-yl)- (naphthalen-2-ylcarbamoyl)-methyl]-
phosphonic acid, Cpd 140

To a solution of Compound 2a (3.5 g, 26.1 mmol) in 25 mL of THF at —78 "C was
added a solution of 2.5 M n-BuLi in hexanes (13 mL, 32.6 mmol). The reaction was -
warmed to 0 °C and stirred for 25 min, then 4 mL of DMF was added slowly. The solution
was heated 1o reflux for 1 h. The reaction was cooled to rt, poured into water and extracted
three times with Et,O. The combined organic extracts were washed with brine, dried
(NazS0,), filtered, and concentrated under reduced pressure at rt. The crude oil was
dissolved in 25 mL of MeOH, cooled to 0°C, and NaBH, (1.6 g, 42 mmol) was added and
stirred for 2 h. After quenching with excess acetone, the mixture was cqncehtrated, and
the residue was partitioned between EtOAc and brine. The brine was extracted twice with
EtOAc, and the combined organic extracts were washed twice with brine, dried (Na-S0O,),
filtered and concentrated under reduced pressure at rt. The crude solid was stirred witrr
6:1 CH,Cl./hexane, then collected to afford Compound 2b (2'.52 g) as an off-white powder:
HPLC: 2.85 min.

To Compound 2b (2. 52 0,-16.8 mmol) was added 10 mL of thionyl chloride and
refluxed for 1.5 h. The reaction was concentrated under reduced pressure at rt, and the
residue was treated with hexanes. After concentration, the residue was treated with
excess triethylphosphite Compound 1b and refluxed for 1.5 h. The reaction was
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79 393 7F- 5 EXAMPLE 2 [ (Benzo[ b]thi ophen-2-yl)-
(napht hal en- 2-yl car banoyl ) - net hyl ] - phosphoni ¢ acid,

w@p@s0402140 To a sol ution of Conpound 2a (3.5 BCT/RS2025/001659

mmol) in 25 nL of THE at -78 C was added a sol ution

S P AadAS6P 1 o O EPdn

cheamatograplof (sibive, o424 EiOAs/Hexdng) tavielddedrapound 2025 g) as an oil::

h e The reaction was cooled to
r'_ﬁt(%giﬁzgg{n M§@§A@E2§%WH tracted three tines with

Et 20, Fidre CGoomduiund @cd0 $dy, 2.28xthmal} was weeraret Chegound 140 according to

d concentrat ed
kf-ﬁ%&%u e% E@&@?’essure E% h}iﬁ@ggmﬁge oil was
di ssol ved in 25 m_. of I\/EO-J, cooled to O'C, and NaBH4
(1.6 g, | ). w8 ad st1ﬁ?%éfor { Af ter
qguenchi ng EXGEeSS am_%he I;no @E/>_\P’°Et
concentrat ed, arngaBphe resi due was par)t’ltl oned Betcyv&ﬁn
Et OAc and ©fine. The brine Mas extracted tw ce?with
Et OAc, and the conbi ned orgﬁlﬁ"b extracts were washed
twice with brine, dried (Na2 ), .20 filtered and
concentrat ed under +ragasel ure at rt. The crude
hexane, then
collected to afford Conpound 2b .52 g) as an
of f-white powder: HPLC.CEIB5 mn. To Conpound 2b
(2.52 g,.16.8 mml) was added 10 ni of thionyl
chloride and refluxed for 1.5 h. The reaction was
concentrated under reduced ED(AMR].rEesat rt, and the 25

resi due h _hex ntration
the resi duschitebRathliontel LIt adiiet A)RRRLABHRED-
Conmpound | | b and r eflettydiebHosphdhidadid, Ogte45 eact i on was
92 WD 2005/ 073214 PCT/ US2005/ 001659 concentr at ed

under reduced pressure at 90 'C and purified by flash

col UmﬂJs:r@hﬁ@ muumc&@d ih ExamPlet paﬂ@%@@n@ﬁﬁg uex ane)

: Op'%ylfr/go ?%ﬁ gorz%gaémpﬁlsg&agﬁﬁecgﬁg{gb%p 40 W(ag smth@mzed asa pale
B er: WM. CPuesanind MEmESY Hirg 44g vRgcording to 5

g?oce%“rﬂe A HPLC. 3.87 min; M (ES)@\An?z 398 (M) . 1.

n-BuLi \ 1. SOCCl2 A\ S 22. DWI / .S OH 2. P(OEt)31bA

S P_CEt 2a 3. NaBH4 2b 2cp@anPEE 4 OH O P OH

[1 -(5-Chloro-benzo[b]thiophen-3-yl)- 1-(naphthalen-2-ylcarbamoyl)-
ethyl]-phosphonic acid, Cpd 125

To a solution of 2.5 M n-Buli in hexanes (0.44 mL, 12 mmol) in THF (7 mL) at -78
°C was added dropwise a solution of Compound 1¢ (3.77 g, 1.1 mmol) in THF (7 mL).
After stirring for 30 min, methyl iodide (0.068 mL, 1.1 mmol) was added dropwise by

syringe. The reaction was warmed to 0 °C and then to rt. The solution was returned to
-78°C and a solution of 2.5 M n-BulLi in hexanes (0.44 mL, 12 mmol) was added dropwise.

After stirring for 30 min, Compound 1d (0.19, 1.1mmol) in THF (7 mL) was added dropwise
to the mixture. After the addition was complete, the solution was allowed to reach rt and
stirred overnight. Excess saturated NH,Cl (aq) was added, and the layers were separated.
The aqueous portion was extracted with EtOAc (3 x 5 mL). The combined organic extracts
were dried (Na,SO,), filtered, and concentrated under reduced pressure at rt. The residue
was dissolved in CH3CN (5 mL), and filtered. The filtrate was purified by flash column
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H\ \ Ni 2c OS/ Cpd 140 EXAMPLE 3 10
[ (5- Chl oro- benzo[ b] t hi ophen-3-yl) -

W@ p@phtizad en- 2- yl t hi ocar banoyl ) - net hyl | - phos phorniUs2005/001659

acid, Cpd 45 Using the procedure described in Exanple

ARS8 BB R RARABDR6R L 402 mins M (ES)
pei: 802 MBH)el | ow povvder HPLC. 4.89 mn; M5 (ES) niz ‘
[41'8 ( g&ﬁpg}xwgﬁég[céw%eg ptﬂ gﬁ_nga_o)yp? 125 using Procedure A: HPLC: 4.34

fnir{ (RIPE) NS (E9) Bv/y hea(Midimy| ) - et hyl ] - phosphoni ¢ aci d,
Cpd 125 20 To a soluti-on of 2.5 M n-BuLi in hexanegy

(0.44 ni, 12 mol) in THE,(PEnML)cat -78 C was a(:? dH
dropwi se at.gel ution of antmaﬁ c (—,35577 1R
in THE'Y f yI CHa
i odi de (0. % mnb)c addEydd"aro g

.syringe. 4 reaction was svarmed to 0 C and th@gh&.p

rt. The sol ution was returned to 25 -78C and a

solution of 2.5 Mn-BuLi in hexanes (0.44 n, 12 nmol)
was added dropw se. After g(‘y_\ for 30 mn,

Compound 1d (0.19, 1.1 mol) 7 nmL) was added
dropwi se to t[(secmbvd-mnejlox@f-tld-nx‘f bmmﬁﬂimdmanm&)

conplete, the, solu al\l o t
stirred ové??ﬂ@f?ﬂen%ﬁ'g@\é@a@%’ dpé\% Jipﬁﬁ-%%%ﬁ?’ §86
added Coapduhdhde (Brge gsOMemanelyewas atuspbnded heacaadm aovds(S mL) and heated

Eq;ﬁ%#ﬁ@ 3\1\@?8(%%@&6& r fg\l{%&g\y t% %é)g'qﬂougg 5%3’%@4? 0 mmol) was added

pottibewied ovents mim ard thieateadtionwas stirediat éd. 50 CemeutightatThe reaction

b peitDgh ST b Ben VR GrRRONE R G heobarelith rp aaueous

PeastONEd Extidicletl VABTIEIISR)) Bhd GHkldinthinecthorganit phasgshyere washed

I t nd 4
b TS TR o A b Woro, e
comeatrhed undeGeapeatotedf e as itn Therestdubuwas purifieBlbg:flash column
- ordmardarotyaSiia, oqoéé%%o%éwe‘ééﬁgf Wil idg \cgﬁ\p%'und 865%0.552 g): HPLC:
3.87 min; MS (ES) m/z 520 (MH").
Compound 5b (0.052 g, 0.10 mmol) was converted Compound 86 (0.0185 g) by

Procedure A: HPLC:3.25 min, 95%; MS ( ES) m/z 462 (MH-).
OEt

/
QP _OEt
1 NaBOS 4 H20 “/ TMS Br
e
HOAC Pyridine “/

Cpd 86

EXAMPLE 6
{[(5-Chloro-benzo[bjthiophen-3-yl)-
[2-(3,4-difluoro-phenyl)-vinylcarbamoyl]-methyl}-methyl-phosphinic acid, Cpd 17

A solution of Cqmpound '1Aa (1.96 g, 7.48 mmol) in excess diethylmethylphosphonite
was refluxed for 3 h. The solution was concentrated under high vacuum at 90 °C, and the
residue was purified by flash column chromatography (silica, 0-100% EtOAc/ hexanes) to
yield 1.88 g of Compound 6a as a slightly cloudy pale yellow viscous oil: HPLC: 3.19 min;
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a2 CH31 1 \\ CHI Pyridinel / / OCH3l S 3. BuLi O
3 5 4.1d 4a Cpd 125 EXAMPLE 5 [(5-Chloro-1, 1-dioxo-1

wok®2/072enzo[ b] t hi ophen- 3-yl) - PCT/US2005/001659

(napht hal en- 2-yl car banoyl ) - net hyl ] - phosphoni ¢ aci d,

ﬁﬁ@%ﬁgﬁaﬁﬁ@@y?c' :m(g (2g ?n_) Oéﬁé mlt)edwafo 47.5'C

and sodi um perborate tetrahydrate Conpound 5a (O 31 g

2.0 1) dde 15
reac {T}Fg ; %‘“’Sé’@sﬁ‘qq ‘P&P"Eg r”fi‘lﬁoeg’v% S@e%\% S%Tnm)rt']” gf‘yebenzene %20 mL) was

© @@ trigthylayise B4 mL] @ﬂz%rﬁﬁl?]\/\ﬂ@sdl@ﬁ@f coditd tE0PBCanda@ompound 6¢

he | d
(6,06 B} G612/ KBOALOO AP U OB, AV NG RGNEHGhRTRved. The

| V@cﬁoﬂ‘@ﬁ@@ﬁhé@@ﬁ%@rﬁ‘bb@ﬂeh){ntWHgb %*e%n&tu@w&@bﬁ%ted three times

q@}(ﬁ rine, hen dried (Na2SO4) béered
WEh EEALE, a@tne!dh%ﬁ%rapmﬁ%aw@@w régfssuweéﬂas ¢ Oﬂq?eW'Ffbgf"lﬁJQ”Gd
g@azs@g J, iftéred, 4hd ddnaétreted Under rédliceBpr@BUAPAM. (THd leGRiue was

e e o ) Comhaund 05 B o

CQn%@n&Gd@sJaQNﬁﬂ@ﬁo]ldV\ﬂPLQOB‘Gﬁrrhlﬁd _Corrpound 86 (0.0185
20 Procedure A; mn, .95%

) ™Y eomonng 69 e S 6 aimpcibae s i aaizets (bband refiuxed.

fﬂor qu Fhe s&ht%%r co%é&ﬂa‘f@d Uﬁdéﬁ@@uc@d Présshw atd ) Belresulting

, ?'[UQ% @WRﬂ?éd @GH@@[L@F{J‘ WY"@BH“G‘?W@C%W in $he next reaction.

[ 2- ( 376 adéd‘ldﬂéﬁfo@m@sh@ﬁﬂu)_r MinaY%hsed (B iz L) Eh 1fm=t {30 mL) at
(@p@os phinic acid, Cpd 17 A sol ution_ of

avas, adrled glropise a ﬁﬁlumgfs%map@mﬁ%@tm%m%nw (30 mL)

Wér 1r5%inu>fﬂ€ffér E@fingfd? an%nt@ﬁbllsd rﬁi’r‘\ %éluﬁ@msﬁoérhaém 6d (3.4 g, 16.3
under eTldrﬂ"b vacuum at residu

pURqlY in @Wm@wwqﬁmr@wm fag iHLe Q\sqr Bifbig, After the addition
Q/aé QQ%@(Q‘&% s&l@t@ﬂﬁés) sttn%d:’é? ‘)78°@ fdr 30 A, Iherf qt@hﬁﬁéﬁlé&d with excess

cl oudy pal e yel | ow vi SCous Oi

D GRS Ao BB S RIRI 6 SN §eBusepgERtad, and the
égﬁoﬁfpén%%%é\éﬁr)acte?i%m @tmqrzs(lmef m‘rﬂ\%@%}ggmc extracts

enzene

Wﬁf%‘ﬂ’ﬂ%he&'rﬁr\@é wWith, bﬂmen@rleéﬂazs%ﬂ“seredm@d &8neantrgied under reduced
BF&%E% dt . G r@QQU@WHESUFﬁéd@y fla@h%lﬁﬁl (Eﬂmmatz)g?aﬁmélhca 0-50%

vvasadedraléqﬁ dr opw se, he cool i ng
EEHY/ BekampRLO ek 1 Oh Al v/eliqvxéﬁo"ﬂswwch M@éﬁﬂasq it 15 mL CHACN,

EdleRtdd2 Ghd dR€d Bhaer W,Aa¥@mn Baffcre By bNCERpbUrERST as a white powder:
HPLC: 4.04 min., 97%, broad; MS (ES) m/z 470 (MH").

Compound 6f (3.5 g, 7.46 mmol) was deethylated following Procedure A. The solid
was further purified by taking it up in MeOH, followd by collection of the precipitate to afford
Compound 17 (2.93 g) as a white powder: HPLC 4.0 min. :

To a mixture of Compound 17 (2.93 g, 6.2 mmol) in CH;OH (10 mL) was added a
solution of tris(hydfoxymethyl)aminomethane (0.75 g, 6.2 mmol) in CHzOH (10 mL). The
solution was filtered and concentrated under reduced pressure at rt, and the resulting white
solid was recrystallized from CH;CN/EtOAc to yield the tromethamine salt of Compound 17
(8.35 g) as a white solid. HPLC: 4.02 min, 100%; MS (ES) 442 (MHY); '"H NMR (DMSO-ds)
8 1.07 (d, 8H), 3.45 (s, 6H), 4.48 (d, 1H), 6.12 (d, 1H), 7.12 - 7.18 (br m, 1H), 7.24 - 7.45
(overlapping m, 4H), 7.92 — 8.00 (overlapping m, 3H), 10.92 (d, 1H); Anal. Calc’d for
C1oH1sNO3PSCI F, -1.0 C4H11NO3 - 0.15 H,0: C, 48.84; H, 4.69; N, 4.96; H,0, 0.48.
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)Ot"'CO2HN3 OPh FF F A 6b 6¢c F 6d O)~/ / NCO 6e

WO20EN724. O OHC F H'P-Me F H'-M 6a 1-PET/NS2005/001659

TVMSBr 2. 6e O F), Czy"~~-NO SS 6f Cpd 17 5 Qther

con'pg.H% fséflﬁg\&atg I?:ﬁ eﬁ'&s ée}n' %ﬁg@% BY H{S@ié s?ﬁecﬁ’ fnetﬁé‘(aﬁ%y%lng Example

t hos
erah@ varging the elagrﬂgtr(nat)enaa,deagasm{so am@sonckte:(nIs ugedl ngomheunds 300, 301,

B SR, a0 TR B0E; Loe oenttond e e s €

~ Cpd M5 (MH+) 14 406 153 490 15 422 (MH) 154-436 16

460 155 420 20 430 156 44 P é% (MH) 157 431 24

422 (M+) 160 440 28 444 29 456 162 442 33
38f5hbord4enzEbithid@dent :Myl)) 216Mind-85hentdthicaaal-a-gibarbatoyl)- methyl]
145 436 166 451 146 42 7 485 . ]C 1 168 464

(MH) 148 464 169 442

Using the procedﬁre described in Example 6 for the conversion of Compound 6b to
Compound 17, Compound 7a was converted to Compound 7b. Compound 7b was . .

" suspended in a small volume of 1,4-dioxane and gaseous HCI was bubbled in to yield a

clear yellow solution and the solution was stirred for 1 h. The reaction was concentrated '
under reduced pressure at i, the residue stirred with 1N HCI (aq) for 45 min, and the solid

" was collected to yield Compound 69 as a yellow powder: HPLC: 2.58 min; MS (ES) m/z

454(MH").

o m@
L e Ij

7a

' cl
OQP/,OH
H
7b ﬂ N N
" HCLH;N— |
s © S

Cpd 69

EXAMPLE 8
2-(5-Chloro-benzo[ blthiophen-3-yl)-n-naphthalen-2-yl-2-(1h-tetrazol-5-yl)-acetamide,
Cpd 88 .
A solution of Compound 8a (‘1 .15 g, 5.53 mmol) in THF (10 mL) was added
dropwise to a solution of 2.5M n-BuLi in hexanes (2.40 mL, 6.08 mmol) in THF (10 mL) at

-78°C. After stirring for 30 min at —78°C, a solution of Compound 1d (0.94 g, 5.60 mmol) in

THF (10 mL) was added dropwise. After 1 h, the reaction was quenched at ~78°C with
excess NH,Cl (aq). After warming to rt gradually, the layers were separated, and the '
aqueous phase was extracted with EtOAc (3 x 10 mL). The combined organic extracts
were dried (Na,SOy,), filtered, and concentrated under reduced pr'essuré at rt. The residue
was stirred with MeOH, and the precipitate was collected to yield Compound 8b (1.5 g) as
an off-white powder: HPLC: 4.39 min.
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The foll owi ng conpounds can be nmade by those skilled

WO poosloe32a¢t by using Exanple 6 and varyi ng t hBCT/US2005/001659

starting materials, reagent(s) and conditions used:

co e e on i orpi o8 e 30 A, i B 224

(n@mallyi amo-tAsthamirteriyosaabloriele 0 Gehrgbaﬁéy!hmelbrm ﬂoLUehe (7 mL) was refiuxed

BRI fotEidna Rt ERARL B PRSI L03Bl R ana

Gurtpranwas dtitredGogrousiyl The biphasio mneuneermastfdte@ﬂmwm thn/Auwlid was

PORGHE U5 B SA0RE, A BB Bl o1 %, Apoanpigo unce

cedumed peddsome atat. UTheoresiaind wasaremtdduitroOHY@N, atd a tandsofidwas .

Selkcud ARG, 4505 SPRE BOLEA ot PN GO B cqgpo. ano e

fsolid was noliectealrtd affbiel Gahpolindvéss KPLC:eL 1 £ahirt; MS (ES)/z 420 (MH) =

%W@R%@%ﬂeﬁb)@“@%”‘? 44 ﬂ%ﬁ(c p@ﬁa@qm&m(ﬂH%,qz 7.93

kﬁ%ﬂapplﬁgfﬁ AH) H§ td,NH, 0=8.6H2), 3. BQ\KS TED "10l92 (s7eHRH Cl

HHCINN?bHCI H2N-<| SO0S de6£}\,N
EXAI\/PLE 8 _ Nt
géo\/rg;iﬁgé?;‘thl op ) 1NaN?%ENthc.ha| en- 2- }(}I -
5 1d SAaHO

Cpd 88

EXAMPLE 9
[(5-Chloro-benzo[blthiophen-3-yl)- ,
(naphthalen-2-ylcarbamoyl)-methyl]-sulfonic acid, Cpd 50

To a solution of Compound 1a (1.0 g, 3.85 mmol) in acetone (5 mL) was added a.
solution of sodium sulfite (0.49 g, 3.85 mmol) and Kl (potassium iodide) (0.13 g, 0.77
mmol) in water (10 mL). The solution was refluxed for 3.5 h, then cooled to rt and
concentrated under reduced pressure. The residue was treated with 1N HCI (15 mL),
filtered, and the filtrate was extracted with EtOAc (3 x 10 mL). The combined organic
extracts were filtered, and concentrated under reduced pressure at rt to yield 0.60 g of
Compound 9a as a white powder: HPLC: 3.38 min; MS (ES) m/z 261 (MH").

To a suspension of Compound 9a (0.29 g, 1.11 mmol) in THF (7 mL).at -5°C was
added a solution of 2 M i-PrMgBr in Et,;O (1.39 mL, 2.77 mmol). The mixture was stirred
for 2 h at 11, then cooled to -10°C before treatment with a solution of Compound 1d (0.20 g,
1.17 mmol) in THF (7 mL). After stirring overnight at n, the reaction was quenched with 3
mL of 1IN HCI (ag), and extracted with EtOAc (3 x 10 mL). The combined organic layers
were washed with brine (10 mL), dried (Na,SO,), filtered, and concentrated under reduced
pressure at rt. The resulting tan foam was dissolved in a minimum volume of CH;CN and
allowed to stand overnight. The solution was filtered, and the filirate was concentrated
under reduced pressure and the residue was purified by reverse phase HPLC (20-90%
CH30N/H2C)). The resulting white powder was dissolved in CHaCN, filtered, and
concentrated under reduced pressure at rt to yield Compound 50 (0.14 g) as a white solid:
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(10 nmL) at -78C. After stirring for 30 mn at -78C, a

P G By e SRS AT ol cys iy m iSO 4 5,88 5. kb, 7.287.51

\BRrEMsIAG AL dHR(t7. 728 Govir, BH§57 .§X8@5JoN4BbInG a9)3H) /8.2 Ks, 1H), 10.40

warmng to rt gradually, | ayers were separat ed,
and the aqueous phase w&s extracted with Et QAc ()3/8( Cl
10 nL). The conbi ned or §r(§Hextracts wer e dru-ed N0
( Na2S@4) Na2pP4: Klerd \concent.rBiMalr undeg g :
pressure at rt. Th situe Wwas stifre
and the precipitate sScoI lectdd to yi
&%.g,g) as an off-whP?e powder: HPLC. 4.39 whaso 97 WO
d /)073214 PCT/ US2005/ 001659 A suspensi on of Conpound
8b (0.28 g, 0.75 mml), sodiumazide (0.15 g, 2.24
mol ), and triethyl am ne hy&@ﬁﬂ@ﬁgde (0.31 g, 2.24
mml) in toluene (7 nL) wa . overnight. |,
Upon cool i ng {l(&-Qhigro-Beaee bitHiopiven)3-giiR-4-amiActpheny)-m. )

biphaci o m e RaofHHEN AR RSP R0 G 12 T

coll ected. The | ayers-were separated, and the organic

LSt S B, oS T i s o

Basdifluarotinearhieccidians substifutiegiCempoasd Wefor Compatied 6aj Compound 10a

W pLeRER. 109 sPiplion BPGRfiou b (851578 '9!826 el in gmL of 1:1 EtOH

(E)CIyvas d@izd(10k-Pd/C (04IBT, o) EridNyErazbieB®dcss (B153 mh, 885 mmol).

2*{,7\9 LD aﬁgjfﬁ%dﬁﬁ rréa;ﬁ?er \gggﬁl'te?gd 'Efné%ﬂtn?tgd @?dg? L%ﬁcég pigssure at rt, and

¢hza resultifig yaiDwosdlid svas Takén upgNn@iot Boetoidtrile amd liltered. The-fittrate was

‘gﬁn _e%ra%d#ndgg@g%ﬁgﬁﬁgﬁme I>Jes%duc§]|wgt:s §ur"r’ﬂed%‘§r flash column

chrenGidgraphybsiiza | 18 Oi:0pteH.G.)\ib yieldlGompound 10b (0.064 g) as a bright

AR BPLE Bt HRRIE AP B A3,y °%. 6o Fmoi ) T

acet omn(;fmunﬂﬁ Ob@.0641de0l 134 mnsal) was deetbylated dbly dhrocedure A to yield

?é%bgd (tg 4838 2 ?ﬁ o{?ﬁ@ﬂ tsgr';‘cﬁ‘ ?ITELC(%)% ?xﬁ@' MEX E%&%a (MH?).

was refluxed for 3.5 kg then cooled to rt and 29 PH -

concentrat ed under Pelﬂ,ugte Ipressure The reS| @huePW&
treated with 1 N H J(1 )10%FfdrOItered
filtrate vvacte ST ¢

conbi ned @rga
10a
OH
Cl
4 Nd-oH
TMS-B
10b =, N ‘
Pyridine HN O g
' Cpd 12
EXAMPLE 11

{[(5-Chloro-benzo[blthiophen-3-yl)-[2-(3,4-difluoro-phenyl)-
vinylcarbamoyl]-methyl}-methyl-phosphdnic acid, Cpd 2

Using the procedure described in Example 6, substituting phosphonate Compound

1¢ (0.75 g, 2.34 mmol) for Compound 6a, followed by deethylation by Procedure A,
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extracts were filtered, and concentrated under reduced
pressure at rt to yield 0.60 g of Conpound 9a as a

wokicse7Rowder : HPLC. 3.38 nmin; M5 (ES) nfz 261PCIVES)005/001659

To a suspension of Compound 9a (0.29 g, 1.11 mml) in

E (7 C 25 added . [, ug,i 2 .M
ot (Pl T Sepie 3095 R ik HREE: Bbs bl Es) iz asa
9(MH‘*I Phal. [CHIc'@ 1 Gt swoanS@ngqO@ bgdﬁmos + D00 HF Ot NO; + 0.33

tfg %P&mo%w t h ENF H2§f ﬂgﬁn% ‘? Cf%l 60‘&9%?148)& Ngt- 65; H0,

rtz4.t he reaction was quenched with 3 rrL of 1 N HC
(agq), and extracted with EtOAc (3,x 10 ni). The

conbi ned organic |layers were s%?g i tH brine (10
m.), dried (Na2SO™4), fiﬁﬁ%%/@trat ed under
reduced 30 pressure at i he reggu gy t an- f oam was
di ssol ved in a m ni numfFvoFume of CCH3EN and allowed to

st and over night. The solution wad2filtered, and the

e el B SR EE B Rt UG B gpéqaﬁogﬁfthgggskmed in the

(aE(quln@mﬂéwﬁg)naﬁm reagent(snandworiditiopsweed. Msisg the procedure

ol v tere and concent

AR L oMo by e g Fi] Bffncation
as a white solid: 98 V‘D 2005/ 073214 PCT/ US2005/ 001659
HPLC. 3. 14 mr—=M—(ES) 2430 {-MH—-——1H
(DVBO- d6) 6|5, 36PFs, J"“‘rﬁm'ﬂzs 7.5 d(overwigﬁwrln)g N
AH), 7.72-7/80 (18 3H) 407.(RB+B. 05 (oarzrlapmzmg m 3K
8.24 (s, 1 HH-—10-40 (‘”"\U"ff OHdH-1a
Na2sos, K ¢, (Ws. {42A(MFshr | 9 2. 9% o (g,
1 H). 9a Cpd 50 45 EXAVHERE 10 78 440
{[ (5-Chl oro- hpn7nf bl thi ophen-3-y1)-12-(4-3m no-phenyll )
=" vi nyl car bamoy! 3% net hy3P8- met hyi|- phobhoni|#7&ci d, Cid
12 Using th¢ proggdure g@gscribeq | n1ggarrp| 448, (MH-)
substituting p-nitro-dinnamic adid for 10

3, 4- d| fluor oci nnami ¢ acid and substituting Conpound 1c

solution o 0. 115 %)
dift andvaryitgithe strikiag m@é@’laé%d%&ﬂeﬂt( W@WG‘OD%GS%Q Wounds192

{‘?géf 84, "@5NYsl abe, {d, 246 264 262, Yo3nB®, pos, A¥d. 867, %da } 209, 308, 309,

redction rmxture was tered, concentrated 'und
rAd@udtt JRedthBd4and315. and the resulting yell ow
solid was taken up in hot acetonitrile and filtered.. .
The filtrate was 15 concentrated under reduced
pressure at rt, and the resE§AMBLESIDurified by flash

col urm ISk QRGO BlcbheRs b (REHASE el B

s olethyl]- p@n@-p@sg@nmaﬁ:ld Qed é@nmognd,'jga Q@ﬁg 1.17 mmol) was prepared
by the method described in Aust.J.Chem. 1983, 36, 2517-2536. Using the procedure
described in Example 1 and Procedure A, substituting Compound 12a for Compound 1c,
Compound 89 was prepared as a white solid: HPLC: 4.19 min; MS (ES) m/z 490 (MH").

for P&Néo@gorﬁﬁwa nHednadesy %§@§RI%E mTﬁe 311 by usnng Example

: Ph
QPh | | Odon [
Plogt 1-Buli H P~
cl ) > N
A\ 2. 1d \
g - 3. TMS-Br, Pyridine 0o S
12a Cpd 89
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Compound 1Cb (0.064 g, 0.134 nmmol) was, deethyl ated by
Procedure A to yield Conpound 12 (0.036 g) as an

woe@sges2sol i d: HPLC. 2.41 min; M5 (ES) nfz 423PCVES)005/001659

gR. cl ORci O /| OBt OP OBt HP~ H10%Pd/c \ NO
H2N-NH2. RO 2N I/ O 'S 02N b OHci OP OH H
TVS-Br | \ NI \ / 10b Pyrmgﬁi-%s H2N 20 Cpd 12

EXAMPLE 11{(5-Chioro- benzo[b]throphen 3—y|) (naphthalen-2-ylcarbamoyl)-

{[ (5-Chl oro- benzo[ en- 3- di fl uor o- ph
enyl ) vinyl car barmyl ] E(]‘P Oﬁé‘FW{dzﬁﬁazgghom c acid,
Cpd 2 25 Using the procedure described in Exanple 6,

substituting phosphonate Conpoun

mol ) Afreadd jseldylene (% SoMpRERd 89b SWW@pg%W%%e, suspension of
@(?WHH Q3é\é1 89 79/ 72%6@%%@@ 6 Hﬁ?%ﬁa&ﬂ@ﬁ%@ (0.026 mL, 0.94

ound g% Was. prepared as

Hpnqt efteggrqmw, thes qqgg)sohaytrgn 438 st aqdrgrrred@gewqut The

tr%&%%@%ﬁ'ﬁ% ﬁ‘?NéO@l (ﬁé)"'%rﬂr&'@% idyér8 érré?@separated The aqueous

.porjrspn wasumdracted with, Qj-,IZCIH2 1 Q)rgL ,\T hqccg@annehr{&grgag@ eg;{actg were

@dskba with Bfine ﬁ)dsmg"iﬁrrgd @N&%@o& GRBRH NS &ncbhteatBd BAGSHreduced,

i nvention my I'epar hose skilled in the art

‘pyeasamtﬁgtqw@d Qomnwng 1%&%?@ g8): HPLG 4g¥i{s) and

condi t'ﬁooé‘éolb‘l?tﬁrdof &ﬁéprgpﬁlirﬁmﬁr 008, 8 .84 hnfolanwHE (ﬂnL) at —40°C was

the follow ng ounds were prepared w thout furthe

@aded Bé’aﬁM §1qlutron 0 n-Bqu in hexanes (0.74 mL, 1.84 mmol). The temperature

lowered to —=70°C, and a solution of Compound 13c (0.38 g, 1.34 mmol) in THF (7 mL) was
added siowly dropwise. The mixture was stirred for 30 min, at which time a solution of
Compound 1d (0.24 g, 1.41 ymmol) in THF (7 mL) was added dropwise. After 45 min the-
reaction was guenched with 3 mL of NH,CI (aq), then extracted with EtOAC (2x10mL).
The combined organic extracts were washed with brine (10 mL), dried (NazSO,), filtered,
and concentrated under reduced pressure at rt. The residue was purified by flash column
chromatography (silica, 0-10% EtOAc/hexanes) to afford Compound 13d (0.18 g): HPLC:
4.73 min; MS (ES) m/z 452 (MH"). '

A solution of Compound 13d (0.10 g, 0.22 mmol) in 1 mL of 1:1 CH.Cl,/ TFA was
allowed to stand for 65 min. The solution was concentrated under reduced pressure at rt
and the residue was held under vacuum at rt overnight. The residue was dissolved in
CH.CN, filtered and concentrated under reduced pressure at rt. The residue was triturated

" from diethyl ether at rt, and the white solid was collected to yield Compound 84 (0.023 g)

as a tan solid: HPLC: 4.16 min; MS (ES) m/z 396 (MH"); *H NMR (DMSO-ds) 5 5.33 (s,
1H), 7.39-7.59 (overlapping m, 4H), 7.82-7.91 (overlapping m, 4H), 8.02-8.08 (overlapping
m, 2H), 8.31 (s, 1H), 10.63

HZSOA, ' 2. 1d

(s,1H). 13
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Cpd MBS (MH+) Cpd MBS (MH+) 18 407 (M+) 42 422 19 424
(M+) 49 468 25 409 78 440 37 368 81 476 38 437 199

wdds50M49 10 The fol |l owi ng conmpounds can be nAOBEUB3005/001659

those skilled in the art by "using Exanple 11 and
varying the starting material s, reagent(s)

condi ti ons used: conpounds 192, 19 OH 95 196,
197, 198, 200, 201, 202, 203, 204, 05 20 207, 208,

209, 308, 309, 31fg 3;5-—-313 1, pn 15. 15
EXAVPLE 12

[ (5- Chl or o- benzo[ b] t hi ophen-3-yl)- ( a‘,&ht haI en-2-ylcarb
anoyl ) - met hyl ] - phenyl - phosphi ni c ach Cpd 89Conpound
12a (0.35 g, 1.17 mml) was prepared by the nethod

descri bed in Aust.J.Chem 1&2& “DgE! !2517- 2536. Using

the procedure 20 descri bed e 1 and Procedure

A, substituting Conp@Wlolél«’mehm’[b](B@mmmnrﬂalyll c,

Conpound 89 ar, alid P 19

mn; M5 (ES) \Qﬁ?qﬁ}ﬁgﬂ %%amWW%ﬂﬁafb@a* lt’cpﬁéq

a H @dmpoudd 14d Was\prbpareﬂif@m Cdpdiind ﬂa"bydﬂweenéth@sﬁﬂescnbed in

g@,@@g Fo1088 S22 FHR 3% é‘ﬁg’ 27 4868°293371: HPLG: 3.95 min.

[ (5- Ciﬂampbuha nd [waistdoinogientoBgrhpounoadetusiigehe Hremdrmdscnbed in

R IR AT R TR LT -

30! gieRNSOMpPOLrd 1mmng el mbid(desOrbey, in 8Brifish pateh) 1399089 (1971)
m‘%o%%'{‘@r m% /allzﬁé?@ﬁ u§34sc(alout0|22nm\xlasostggppered

and stTiorar sslutivneot lﬂ)djﬁﬁounﬂfhﬂf (2.0 g, 8.22 mmol), Compound 14g (1.18 g, 8.22
mmol), and HOBT (1.11 g, 8.22 mmol) in DMF (15 mL) was added DCC (1.69 g, 8.22 .
mmol) and the reaction was stirred for 48 h. The slurry was filtered, and the filtrate
concentrated under high vacuum at rt. The residue was purified by trituration from boiling
CH4CN to yield Cdmpound 14h (1.41 g) as a bright yellow p?wder: HPLC: 4.91 min; MS

- (ES) m/z 364 (MH).

To a suspension of Compound 14h (1.02 g, 2.79 mmol) in 20 mL 6f 1:1 THF/
MeOH was added NaBH, (0.32 g, 8.42 mmol). The reaction was stirred for 1 h, then
quenched With 1N HC! (5 mL). The volume was reduced approximately 50% under
reduced pressure at rt and the solution was extracted with EtOAc (2 x 10 mL). The
combined organic extracts were washed with brine (10 mL), dried (Na,SO,), filtered, and
concentrated under reduced pressure at rt. The residue was purified by recrystallization
from CH4CN, to yield Compound 14i (0.70 g): HPLC: 4.18 min; MS (ES) m/z 368 (MH*).

To é suspension of Compound 14i (0.25 g, 0.68 mmol) in CH,Cl, (10 mL) at 0°'C,
was added Compound 14j (0.11 mL, 0.88 mmol). After stirring for 3 h at rt, a white solid
was collected and rinsed with a minimal volume of CH,Cl,, then dried under Nyo/vacuum to
yield 0.36 g of Compound 14k: HPLC: 4.56 min; MS (ES) m/z 554 (MH'). .

A suspension of Compound 14k (0.36 g, 0.65 mmol) in saturated aqueous K,COz
(6 mL) and +-BuOH ('3 mL) was réfluxed for 2 h, then stirred at rt for 24 h. The reaction was
concentrated under reduced pressure at i, treated with aqueous 1N HCI (10 mL), and
extracted with EtOAc (3 x 10 mL). The combined organic exiracts were washed with brine
(10 mL), dried (Na,SO.), filtered, and concentrated under reduced pressure at rt to yield
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reaction was poured into 1 N NaOH (aq), and the | ayers
wer e separated. The aqueous portion was extracted

wowak/ 0Ll 2(2 x 10 nl). The conbi ned organi ¢ BXI/USZDS001659

were 10 washed with brine (10 nL), dried (Na2SO4),

(e ot gh R TSR e s (E5hE g BB M lomso-aq 5
?HE@ %s; | Ww.siz.dbii%@ghagmb argndsgg ; f.g7g.661mh1, 1H),8A7'I’;]”7§¢6) (ov&apping m,
- - * S . S | .

B TA7 T bzl 6 v 7 Vi, 835 ke S 1R 22 b2, 10.02

teqyperature lowered to -70°C, and a solution of :
Conpound 13c (0.38 g, 1.34 mmol) in THE (7 m-) was 15
added slowy dropwi se. The mixture was stirred for 30

mn, ich tinme a solytiaon.gQf ogfonmpound 1d (0.24 g, °
1. 41 %ﬁi an?W(P?)sz-y@:%Edg,ﬁA ] e. Hybbd el
m n the r edckten was quen sWith8 of/ NrgcCr—=> g

(aq), theém extracted with Ej@Ac (2 x 10 z). ““fhe
conbi ned organic extracts were washed wth brine (10

n), dried (Na2SO4), &iltRred, Ydncent r a4 edounee

reduced pressure at rt: gl r was puri f e by O
flash col Lﬁﬁ@zZOC' ography (i8glica,clQ.4Quw{ N ‘
lo

Et OAc/ HExanesT t o laf flopd Conpoumnd—13d (0.
4.73 nin; yN@”(ES) 7 252 (MHET B0l uti or
Compound 13d (0.10 g, 0.22 nmmol) in 1 nL of 1:1

CH2Cl1 2/ TFA was allowed to stand for 65 min. The 7
sol uti on was concentypat reduced pressugr eﬁ\‘ﬁt%c,rt

and the residue was h RM[oeoncat rt ov&ﬂ%gh‘
JeF ved in 25 CHBEN, filter el
- due

The regjy
uceduspressure at rti

14e

14h

concentrated und
was triturated fromdiethyl ether at rt, g ;

white solid was collected to yield ound™~84'5 0. 023
g) as atan solid: HPLC. 4.16 m n; '

(MH) © 1H NMVR ( dafz%?s%. 33 (s, 1 -7.59
(overlapping m 4H), 7,82y7.9 GYE 4H) ,
8.02-8.08 (overlapping m 2§ @c 10.63 o

OoTecl H cl OHCHHCH)Y $3b C \ O1. LDA I \
\ NI \ / 10 s H2SO4 s 2. 0 s 30 (€RdBOH). 13a 13c
13d 101 WD 2005/ 073214 PCT/ US2005/ 001659 O OH O 13d
TFA\ \ Njit 0 OS

| EXAMPLE 15

2-(5-Chloro-benzo[b]thiophen-3-yl)-3-hydroxy-N-naphthalen-2-yl-propionamide, Cpd 136

A suspension of Compound 8b (1.23 g, 3.27 mmol) in 1,4-dioxane/methanol (1:1,
50 mL) at -78°C was saturated with HCI (g). The mixture was maintained at -20°C
overnight, then concentrated under vacuum, such that the temperature remained below
20°C. The residue was partitionAed between EtOAc (10 mL) and water (10 mL). The
organic layer was dried (Na»SQ,), filtered, and concentrated under reduced pressure at rt,
and the resulting residue was recrystallized from CH3CN to afford Compound 15a (1.47 g)
as a white powder: HPLC: 4.31 min.

To a solution of Compound 15a (0.23 g, 0.56 mmol) in THF (5 mL) was added
NaBH, (0.043 g, 1.12 mmol), LiCl (0.048 g, 1.12 mmol),‘and EtOH (10 mL). The reaction
was stirred for 90 min, then quenched with several drops of 1N HCI (aq). The mixture was
cooled to —10°C and treated with 10 mL of 1N HCI. The mixture was extracted with EtOAc
(4x) and the combined organic extracts were washed with brine (4x), dried (Na,SO,),
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Cpd 84 EXAMPLE 14 [(5-Chl oro-benzo[ b]thi ophen-3-yl)-
5 (napht hal en- 2-yl car banoyl ) - net hyl | - car bamat e, Cpd 80

w@eowpouds 14d was prepared from Conmpound 14a bRCT/D82005/001659

nmet hods described in J.Med. Chem 1989, 32(12),

RAR2ERS o B o ey KBTI wEREGy B, T soic vas

tiiterarexd Wtblni CithEhirto yiettl Compoundl13é&@. ‘@@ras PYTW-WBIY &c)lgd HPLC 4.11

RIS HRE B 5 MR R S S PR i 119 (. 18

desza.6beah, itH), Bri7 {t,stH, pat BRiz), 17399039 ((nlsm)l,)759 HBB(n, 1H), 7.76 (s,

%Eﬁpg%gh‘? §gfm(‘§ﬁos§5i%2§‘g % *32> ftg’?mﬁjoaﬁ'd ?Sﬂpi_%fg (§, 1H), 10.46

§s,2H). mol ), and HOBT (1.11 g, 8.22 mmol) in DWVF (15
m.) was added DCC (1.69 g, 8%% mmol ) and the
reaction was stirred for 48§ hj alI'hlslurry was

flltered1@m@etheflltrate enftzat ed undethl
vacuunsat—gH: Horide Hﬁgg—ib @Lﬁr@

fromboiljpg CH3 eICd ounHC'14h
a bright yell ow powder: HgLC. 4.91 mn; 022
364 (MH'). To a suspension of Compound 14h (1. 1@6

2.79 mmol) in 20 nL of 1:1 THF/ MeOH was added NaBH4
(0.32 g, 8.42 mmol ). The reaction was stirred for 1 h,
then 20 quenched with 1 NM@). The vol une was .

Tredienfsadn @f(@@hﬁb-%bb{zo?&%ém%ﬁfs ylfﬂl{ﬁ%tlﬁ’élé‘iﬁiﬂc%r@émcWi)-ethyl ester,

and the solution was extracted w
The = conbi ned organic extrac t@PAERE washed with brine

(10 nilp,a sispegsipabeaNatt (01 e &. 6ol AN 2Bk ks 0°C was

WREEH alsBRIEE Bf eamﬁéwﬁsﬁ(orio Tms ﬁ]ﬁfdl dH @Mva@z rﬁumrbb%e The
by recrystallizatign

SHsParBIORONE Strepiat -G ford) mthen SSarios) eS8 @ag oy pyp8 mmol) was

£4add@ a8 aSehd eﬂﬁél%rrﬁfg f60TRRM O ke n{lﬁu%EWé}b trébt@a%wnﬁrekaess
was added Conpound 1

(sglfqrmoyhc_:hlogjdggAﬁ%antr)“nnggvleg}iglgtt 1h|errggf§|op dyasgqqqengﬁec}wnh water and
\é&tré&eé Wlth @tOA@gs % 9'n’1|90t'm6 c@ﬁ%lrfédrb?%%u&\’bﬁébe% Weré W%h%d with brine,

vol une of dri ed under / vacuunt o

6hie8 (Na-S10-Simstsa 0 BaReSNHPIAS e seciond PIASSESY ey The Tesidue was
%’éﬂfléd\ﬁ/ ﬁash’%dﬁjﬂﬁrpaﬂéhﬂfbg%prﬁfqm Wé%@tb%cﬁ@xﬁnes@ tcﬁy’ield

i'n saturated agueou

Corondd20.B1p oy s e Joam HIREG: 417 MBS (Ckmizfo 1 ZhH"); H
RmA gﬁmseﬁet) 'sqﬁzmﬂi 34C(§P9F|§“4 & 24 74 fcﬁneéw %@39' .60 r% 3H), 7.57 —

pressure at , treate agueous

a?rﬁﬂ (rraax1tH)a66éd V@0t (mn, BHDRAEOS @, >1Hld =fl.9 HZ)rt$e21c5dﬁlbillrled—2 Hz), 8.34 (s,
a.gj g icts were washed with brine (10 ni),

r| e %\lg&)?f filtered, and concentrated under

reduced pressure at rt to 'yi el d 102 WD 2005/ 073214 -

PCT/ US2005/ 001659 Cgmpo 80 (0.105 g): HPLC0-45 29 4

min; NS (ES) mzHA1f ( ENVR (DVEO. d)
OO ) \ o 2. C|SOQNH2 “/ \H/(EQ

Cpd 136 © Cpd 120
EXAMPLE 17

[(4-{[1 -(Naphthalene-2-carbonyl)—piperidine-4-carbonyl]—amino}-
haphthalen-2-ylcarbamoyl)-naphthalen-1-yl-methyl]-phosphonic acid, Cpd 8
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6.16 (s, 1 H), 7.38-7.49 (overlapping m 3H),
7.57-7.61 (m 1 H, 7.77-7.86 (overlapping m' 3H),

wO20F/0(r141 H), 8.07 (d, 1 H J = 8.7 Hz), 8. 1BCT/BS2025/001659
H, 822 (d, 1 H J- 2 Hz), 10.02 (s, 1 50 d

8 |
G sHASRHIT Caetig ety (14 g il feOridl Wpies added o

QY4 PAERAR] drélibrizdea 10+ 31 h A10550 Pgit i Thenmix@ire /@83 filtd6E (Celite) and
S 14f .14h

4 éj?@%ﬁﬂﬂrﬁ&g Wodécr) %ac%;egg%scs)glle\e{th\, 118;1\' rkeqlfﬁﬁwﬁ%Hn%‘eng\\Na/%triturated with
- NHRACHO yietd Gdrkipdithd-1 7b as @ orudBuadk\soldl.\ COmpotmti1 A9 (1.36)g, approx.
B SERgres HEsRcn NS (AL TEA (:52mb9:46 gl i ths soluton
|ve13-aticpt-2p(terpbataryGadsonyloRAnmld)-2- phely Ridg1ditds, (BOC-ON) (2.33 g, 9.46
%)rg_gl :Jagg%éﬁg ,éﬂlgpﬁgwgp hgitzeé ,artnérgl" o'y?rngght._ Thgsqlytion was concentrated
sater @deced\brebsuiElat (t@hd fillbredmhrstigh & pRaSofrsRica lgal. Meé dklide product
s R R and ARTRER b Bl g Gagpound 17t TieLo: 2.68 min; ms
(ES) m/z 259 (MH*). ' ‘ ‘ ‘
A solution of ethyl isonipecotamate, Compound 17d (2.04 g, 13.0 mmol), and
DIPEA (2.3 mL, 13.0 mmol) in 10 mL of CH,Cl, was treated with 2-naphthoyl chioride,
Compound 17e (2.48 g, 13.0 mmol). After stirring for 1.5 h, the mixture was sequentially
" washed with 1N HCI (2 x 10 mL), saturated Na,COj3 (aq) (2 x 10 mL), and brine (10 mL).
The organic phase was dried (Na.SO,), filtered, and concentrated under reduced pressure
at rt. The residue was dissc_)lved in 1,4-dioxane (41 mL) and treated with a solution of
LidH-HZO (1.63 g, 39 mmol) in 5 mL of water. After 2 h, the reaction was concentrated
under reduced pressure at i, and the residue was acidified with 1N HCI (aq), and extracted
with CHoCl; (3 x 10 mL). . The combined organic extracts were washed with brine (10 mL),
dried (Na2304), filtered, and concentrated under reduced pressure at rt to yield 3.57 g of
Compound 17g: HPLC: 2.77 min; MS (ES) m/z 284 (MH"). '
To a solution of Compound 17¢ (0.18 g, 0.70 mmol), Compound 17g (0.20 g, 0.70
mmol), and HOBT (0.094 g, 0.70 mmol) in DMF (8 mL) was added DCC (0.14 g, 0.70
mmol) and the reaction was stirred for 6 d. The mixture was filtered, concentrated under
reduced pressure at rt, and the residue suspended in a minimal volume of CH,Cl,, and
filtered again. The clear solution was washed with 1N KHSO, (aqg) and the organic phase
was filtered and washed sequentially with saturated Na,COj; (aq) and brine. The organic
phase was then dried (Na,SO,), filtered, and concentrated under reduced pressure at rt.
The residue waé purified by flash column chromatography (silica, 0-3% MeOH/ CH,Cl,) to
afford Compound 17h (0.20 g, 0.382 mmol). A solution of 17h in TFA (3 mL) was stirred
for 50 min. The mixture was concentrated under reduced pressure at rt and the residue
was suspended in CH.Cl,, washed with saturated Na,COs (2 x 5 mL), dried (NaSO,),
filtered, and concentrated under reduced pressure at rt to yield 0.17 g of Compound 17i.
To 100 mL of THF and 2.5 M n-BulLi (79.2 mL, 0.198 mol) at —78 °C was added
dropwise a solution of Compound 17j (50 g, 0.18 mol). After 30 min, CO, was bubbled
through the reaction for 1 h, after which point the mixture was warmed to rt. The ice bath-

cooled mixture was quenched with excess saturated Na,CO; (aq), and the volatile solvents
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20C. The residue was partitioned between Et OAc (10 nl)
and water (10 nL). The organic |ayer was dried

wQ@ bim28D2)4 filtered, and concentrated under repPOTE82005/001659

pressure at rt, and the resultl ng residue was

afe‘"fé %m H%’mzn[%gr ) omcﬁ;lrE ﬁgtrgat %f é%elrresry n@os 1015\/\%13(washed with Et,O
s(@;k)uamlmﬁed)fmﬂ@emﬂmlr(dq)l and eRraledwith) EXBAGCTIX). )Tlnelcd'mﬁné@ organic

. g&?rac\:'{? %!e?ﬁiﬁg%e aq{g:glé{i@%e a3 dﬂﬁg %Nallzém Lg%ﬁgp k{;e 1t9)gghg ggncentrated

$Jhderr redudeny préSsuné Bt rt tdrgsldBIFEEd etiCHnpdursVEk: #IPLY: BB min, MS (ES)

/ é@@'lu% (aq). The mxture was cooled to -10C and

8338k h 10 nl of 1 N HQ . The mixture was ‘
extr a@cﬁt@bdﬁﬂ‘nﬂh?ﬂ(% g, ():&ﬁ)mmani wab etlﬂetﬂigltn&gnlobgtamnw chloride for 30
extracgts were washed wi ri rie
o SR e W poesaleshES ik pitckid A Thafbsicue was
¢reatzentithisxenenged coredutedd mcthﬂértsr‘eﬂ@ce@t préésur®@aytt abgina The residue

r

it lsBfe imaF Te B A B heaednihaaalier o Campaia 171 017,
IIRIOGN M) 34 pyrdine (BMLESThéba@luidhowddvtiried kit Nﬁlght then concentrated
;Dgefr rgg%%ed(qfess_yre_ﬁf r? 5Tée, retqduleblwqq taéemuglq_gjlz%lq(lsgﬁ )ﬁngg/vashed
ceyueHtially Witp PN TKI-FSDA(@Q batdrated NE§C©§ aq§ (dx B')mL) and brine (5 mL),
Qneg (lia gm wtergd@cﬁgoncergtpﬁte& E@dqgedl{c&ed piesrqyre i 'glpe ggsidue was

Quiibccy prip-phite xaalatddr8piye@bH: EHOAMXaRES) t&ifEeld™. 11 § dNCompound
o TR i e i 3ok fips CLMRE o T

2- (5-chl oro- benzo[ b] t hi ophen- 3-yl ) - 2-(napht hal en-2-yl c
ar banompoaht 7l was eeeth léhd b Foderiute Aus prRECOMPAINd®P0.063 g

W@gaq%ﬁanﬂwﬁ@iﬁ%%%% el %H%P@oﬁffyﬁmwﬁ owso

5.2 (b2 ovér)amirr@nw 44y, 2The 3 &h‘&ﬂ@ masH)Sta 6J4aﬁ(batm 1H),

0C for , then sul fano chl
Ao 78 g A cla e s BN 10O (QUPHIRNG B 8H). 7.79-8.0
Qéve@gpplh@m gHY1810£(sMaBl) tg. BR{e dHW/ LIy H%)CS%S a1 H,a/Yb Hz), 9.95 (s,
Lorld After stirring overnight, the reactlon was,
\M" th water and extracted with EtOAc (3 x 5
The con‘ﬂoped organl C pha@es were washed w t;\m

brlne ered and. _concent rat dd
under ré e r&aﬁ}é’ @O
purifie Hggraf@lay (si OnHEHe

Et QAc/ hexa‘ﬁ@s) to yield 17b

A Ethc—CNH O 17e Lion 7
DIPEA
17d 17 Q 179

NHBOC 17h

7c 179 HOBT )KC 1.TFA J\G
DCC 2, NaHCO, “\ 7(“
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20 Conpound 120 (0.1,0 g) as a white foam HPLC 4.12
mn; M5 (ES) nmlz 461 (M#); 1H NWR (DVMBO d6) 6 4.29 -

wWd2@4/0(34 1 H), 4.65 - 4.75 (m 2H), 7.39 - 7.BO1/(82005/001659

3H), 7.57 - 7.64 (m 1 H, 7.81 - 7.90 (m 4H), 8.09
(d, 1 H J = 85Hz)815(d 1HJ—02H2)834
(s, 1H), 10.55 (s, Nirﬁ OH C o=@ -OFt

Nall O NH 2. CISOZN \QQtJICOS lm 986 de 120
25 EXAWVPLE 17 1nBuL|

[ (4- {[1 ( Napht hal e rbong ne 4- car bonyl
] - am no} -

hapht hal en- 2-yl car bam)yl ) - napht hal en- 1- yr net hyl ] - phos
phoni ¢ acid, Cpd 8 104 WO gQO@itO73214 ‘ o: OH
PCT/ US2005/ 001659 A sol utfon] @& Conpound 17a 0

PLoH

45.9 mmol) in I\/EO—| added to [ﬁ "‘
and hydrogengted fo 5 hOa 2 50 t u?
was filge (el jte) yando ¢ entjﬁﬁﬂ_.underl-w cdg

pressure at21t, and the [resulting nptaei al was
triturated Wdee Et OAc yigl d Compound 17b a
crude bl ack solid. Conp d 17b (1.36 g, approxy-5

8.61 mmmol ) was dis oIveinDI\/F(20n1-)dT(1.32
n, 9.46 mol). @@ S8l ution was adf O ©
2-(tert-but oxycar Benyoxyi m no) - 2- phenyl acétwhitril e,

(BOC-ON) (2.33 g, 9.46 mmmol), and the reaction was

Cpd8 -

‘heated at 55 C overnight. The sol ution was

concentrat ed under reducedEXAMRLEA8 at rt and .
i th o
or (TR RO B G ER ar HEY ERER progpfpoic aca
O 18 g of Conpound 17c: HPLC:Cpd68 nin; M5 10 (ES)

m z gaﬁ é%gj ,a,d%cgf%&oogbggf mT@ng 3‘5 g@a %ﬁhﬁgﬁﬂ éﬁmF (3mL)at0’C

ms@ddad)a)aoluhpm@ wlmln@lﬂ@omp@ged 1826350, \ﬁ,&&mmol) in THF 3 mL),
2nd %%ﬁﬂ; waE f?rFédder 15]‘ W Hﬂ ld’d?(ﬁe 18 X(f% 2% mr?'ngl) Ras added and the

ter S rrrin
seagtiemwas blirged qvaemm Whe reamtlcm W qt(enclstedl\@ltmeaturated NaHCO; (aq), the

?@Eﬁlﬁgbvgﬁggﬂgﬁﬁg%}%é@g )r%\cé@e% gﬂ%hag gﬁl)thé e@ﬁltlf@ thi JHM% was extracted
withddOhe £¢d Thagembined omnomwg@a were washed witfitsine, dried (Na2SO,),
RSP0 L SRR o RS OBt g Comoouna
i18bmsan odf HRACeB.37 Minef7%R. h, the reaction was

concerly aLitfbd suspension of Compound 18b (1.09 g, 6.59 mmol) in CH,Cl, (10 mL)
was added Compound 18c (1.58 g, 8.57 mmol). After stirring overnight, the solid was |
collected and rinsed sequentially with CH,Cl, and Et,O. The solid was dissolved in 1N |
NaOH (aq) and extracted with CH,Cl, (3x). The combined organic extracts were washed
with brine, dried (Na,SO,), filtered (Celite), and concentrated under reduced pressure at rt to
yield 0.95 g Compound 18d as a clear oil: HPLC: 1.18 min, 97%; MS (ES) m/z 223‘(M’H+).

To a stirred solution of Compound 18b (0.944 g, 4.24 mmol) in EtOH (10 mL) at 0°'C
was added methyl iodide (0.66 g, 4.66 mmol). After stirring at room temperature overnight,
a solid was collected by filtration and rinsed sequentially with EtOH and Et,O to yield 1.46 g
of Compound 18e as a white solid: HPLC: 1.93 min, 68%..

A mixture of Compound 18e (1.0 g, 2.74 mmol) in triethyl bhosphite (8 mL) was
refluxed overnight and concentrated under high vacuum at 90 'C. The residue was
dissolved in EtOAc, washed with H,0, dried (Na.SO,), filiered (Celite), and concentrated '
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- vol at He—selyents }.%': WE20665+013214PTH USZ()%@CC]."’Q
vere femoved under gauced presgure at rt. The .

under reduced pressure at rt, and the residue was
acidified wwth 1 N HC (aq), and extracted with CHC 2

W@ 300%8/01R21411) . . The conbi ned organi c extracts WeCEUS2005/001659

washed with brine (10 nL), 20 dri ed (Na2s&4),

filter and co ent at ed _under Syre
bteredited drassi 5 i TR Ente AGS pyffedtiiteB 554h ShRimatography
idaES)- 19 KeQB# o(sz-) to yleld 8.820] ot CompaindCieiae lanablllHBLC: 3.39 min;
0..70 Compound 17g (0.20 g, 0.70
3'353)9@/ 0094g, 0.70 nmol) in DVF (8 nL) was

added Udéﬁgé 6@ pﬂca”ce@urefhe'éﬁnbdﬁm@xammb 1he tmeéamWBmIDmm$ompound 1c to
stirred for

Lo & batfaceshy i i B0 GRui Ay EoBPound 18 yas cppverted to
Rppbiade3spended in a mni mal voI umre of CH2Cl 2, and
filtered again. The clear solution wag vvashed Wi t nmlCPl‘\I

KHSO4 (aq), and the orgapi c phase vvaN;Qiﬁ t gy ed aggc‘ L
washed sedue ly with sahis t@gl “ a0dH,a N
b“ne% /p2( B dri ed S@ﬂ:) >/t©
filtered, ¥and concglg'fr ed under reduc,gd\' p essure ahc

rt. The Wesi due wWas parified by flash col'dtm 18e
chromat ography (silica, 0-3% MOH CH2CI2) to 30

af ford Conmpoundgl7h (0.20 g, 0.382 mlghowA sol ution

of 17h in TFA$3— -¢ was stirred fopOS{‘) i The
m xture V@si); C cBice ed under at rt
and t A® residue uspended CIoZ, ed with

saturated Na2CQB,d 2,ix 5 L), dried (NggsH4) .\
filtered, and concentrated under reduced pressure at

rt to Gther eenoundgoidhe orasstinYentipn maybe prepateddyy thege skilled in the
%angzv ﬁg% %e?f%mrklgée Z‘%teﬁlg'lt trc?ag;ﬁﬁg% a4 n%)ggﬁlong Bsdd, V@s?rqu the procedure
of Egample)18, metf@\*ovem APAPOUNDS WRiE ptﬁp@m%wﬂh%%% @hplﬂni@atlon
reaction for 1 h, after which point the m xture was:
warmed to rt. The ice bath: cool ed mxture was

quenched vvi(Ipid excexM&ﬂN:l’f)at ed Na2COXgchq), arldsS(ME")

resulting seiution|wdas washed thh Et B2 (3x 433(MH)

aC| d| | arl wit h QI\I LI (a2 AN xt+act ad

(4x).{ The c&?rbl ned 37&.@?'9 ;xr ;gisuﬁé;; vva< ﬁ”@g (\)‘r?ée

with water,29ried (Rg8SHA), filtered ffelite .428nd

conce‘o,t_LaLed__l,md&_-Le.duced—pr-e trt to-vield
32.59| g of €bnpount49Fk: HPLC: B.06 R Ve B3P 5
nz 373T(NFE.  COMPABAAML/Ka) U 13 G, Pi6'0 mmigognas
stirred with 1 m of thionyl oride for 30l mn_and
the mixture was concentrat ed under reduced pressure at
rt. The residue was treated with hexanes and

concentrated under reduced pressure at rt again. The
residue was dissolved in TEMMELEIJ.Q at -78 C,
treated wth Qeﬁ@mﬂowme@fw mma%ugqn%i 4-ﬁlﬂ)rc3~5héhyl
0.40 mml ) in pyrid nm).

stirred at rt ov/éfiyiﬁaﬁ?ﬂnomﬁ@ih)&}d?%ﬁm@ﬁ@@ﬂ Qﬂﬁ’d“er

reduced pressure at rt. The resi due was taken up in
CH2C1 2 (5 nlL) and washed uentially with 1 N KHSO4
(aq), Usinaihepegedue g@@npaq)n @mplwmsybstamg&rcvm@omgole for 4-

24 obslegd, and concentrated under
h %rom preggdﬂﬁﬁcf wa§bTE e

uce resi due was
Using the procedure described in Example 11, Compound 4 was prepared: HPLC:

3.60 min; MS (ES) m/z 423 (MH").
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purified by prep-plate chromatography (75%

Et OAc/ hexanes) to yield 0.11 g of Conpound .15 171:
WoiR0S0732102 min; M5 (ES) mz 728 (MH). Conpoupdr/tiF05/001659

was deet hyl ated by Procedure A to yield Conpound 8

(0.063 g): HRPLC 3.91 min; M5 (ES) mz 424 {M

-[ COCH( 1- Nagab) (=0 (OH) 2}; 1H NWR ( DMSO- d6) O‘BPM 6-

(br overl apppPng 4H) g 2.7-3.3 (br overl apkpl

3H), 3.6-4.0 (b¢ H . 4.45-4.7 : 2
(d, 1 H J = 24 739760(ov pi ng o ,
7.79-8.0 20 (dvs@rlapm ng m 9H), &.24 (s, i), 8131
(d, 1 H J =7 H%Pa 8.38 (d, 1 H, J 10 Hz), 9.95 (s,
1 H, 10.6 (s, 1 H. N2 NH2 . 03N02 10% Pd/C I '\ \
BOC- ON NH2 TEA NHBOC 17a 17b 17¢c. C O/~ O Et 2C~NH
i 17e Et02C--( N Li OH-02C- ( EXAMPLEROPEA 17f / \ \ 17¢g
/' \'\ 00 } 3T arcp!
BSOS [6%6@0\}5 9 moéflﬁﬁl jH-"thl Sévl Iéﬁéoﬂfmalen b Ri‘ ng%yb‘l
5 106 WO 2005/073214 me#w%sx@m&p0®mMHma%ﬂ@EP1HO 2C - CEt
1. n-BuLi 2.C® 171 17k ,OEt ,0H H OP CEt H O-P-CH
NV \ \ N1. SoCl2 | TM5-Br 17k HN O HN O 2.17i,
pyr i diYng e presederedpscringd é Example 18, substituting 5-chloroindole for4-

chloroindole, Compound 20a was prepared.

Using the procedure described in Example 18, substituting Compound 20a for
10 - Compound 18b, Compound 20b was prepared.
Using the procedure described in Example 1 followed by deethylation by Procedure A,
Compound 20b was converted to Compound 1: HPLC: 3.77 min, 97%, MS (ES) m/z 427

(MH).
CHa
kg%\,, °=P ~OH
(O —" 0" —
N
H30 20a de 1
15 ‘

Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reageni(s) and conditions used. Using the procedure
of Example 20, the following compounds were prepared without further purification:

Cpd MS (MH*) Cpd MS (MH*)
6 419 (MH-) 7 439
20
| | EXAMPLE 21
| 1-Methyl-3-[(naphthalen-2-ylcarbamoyl)-phosphono-methyl]-
1H-indole-5-carboxylic acid, Cpd 56
25 Using the procedure described in Example 18, Compound 21a \}yas prepared. Toa

solution of 2.5 M n-BulLi in hexanes (0.56 mL, 1.40 mmol) in THF (2 mL) at -78°C was
added dropwise a solution of Compound 21a (0.27 g, 0.79 mmol) in THF (1 mL). After
stirring for an additional 456 min, Compound 1d (0.15 g, 0.87 mmol) in THF (1.5 mL) was'
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~refl uxed overni g

/1 \ O/ L\ OEXAMPLE 18 5 [(4-Chloro- 1 -nmethyl- 1
H i ndol - 3-yl ) - (napht hal en- 2-yl car banoyl ) - net hyl ] - phosp

wheso7red d, Cpd 63 To a stirred m xture of 9BOG/BESTEIMI659

hydride (0.35 g, 13.85 mmol) in THE (3 nL) at 0O C was

a%%gg ga o utt)ol’[ %m?a];l'érdé( %]I.ﬁ{ihe a%ﬁbﬁw%%%%ﬁé%@%ﬁon was stirred at

SVBTG ?g ZLhO r‘l‘hf&nmme wise twzymned wlrt,d&céés Sugted’N2ECDYq) was added,
ed, an

0 PSS A B0 BRI, T Saies BB g ried to yield

t(mmpoumldmbl esz\@rHPLer@vnmmnder reduced pressure at

Et ore G ti?c?un%f%%abp%mayﬁ%ﬁé%a P s eplid Sy Blgade s toview
VEdripdunidres, (0d4Rent HIPINS: 258 nin; M$ kE@)rmxi 4204M + p)0).and

concentrated under reduced pressure at rt to yield
1.11 g of Conmpound 18b as an oil: HPLC. 3.37 nin,
77% 15 To a stirred suspension of Conpound 18b (1009
g, 6.59 mmlq in CH2CI2 (10 nl) was added CgffF6un

ht

18c (1.58 " 8. 57 1), GAfter stlrrln ovel”nl
solid was coVl edoand—rinsed -seque
CH2Cl 2 and Et 20~4The so#?@pmsocmasgm v - 1° N '1\9()4

(aq) and extP@ckad with CH2CI 2 (3x). The co?ﬁ*bl ned
organi c extracts were washed W|th brine, dried
(Na2sO4), filtered (Celitg),, &pncentrat ed under
reduced pressure at rt t,poqz% Id 0.95 g Conpound 18d
as a cl ear oOirus.srHPLC 7% MS (ES) mlz 223
(M H+). ‘T%i"a—gﬁ' oI ti of Corrpound 18b (0.944
g, 4.24 mol P ECOH (1Q.43L) & O ' C was added
met hyl iodide (0.66 g, 4.66 mmol ). After stirring at
room tenperature overnight, a solid was collected by
filtration and rinsed seque th EtOH and Et 20
to yield 1.46 g of Conpoun khmmﬁé@ a Wwhite solid:
HPLC: 1.93 nill¥;(46d9ro- DQ@wA\ hmﬁthykwwowwmt@@@
(1.0 g, 2.74 was

, oA R ot o o8
vacuum at 90 "C. The residue was dissolved in EtOAc,

washe i f [
o cominl28y (87 600 SRAE Ly sp s SIR b Sinteten. 1994, 53
me'netméat@d a8 dps@ibed ieExampie 18 tmydeld 8270 GasrPoyDd RRP:elyPLC: 3.65
BT B D o SRR “Cpoting 161 as an of 1-
nmpoun as an oi

HPLC: Lgsnm;thmnnocedu@ Q®§§|b¢ﬂ i Eg(gmmemlﬁpllow@ b}gdqqﬂylatlon Procedure A,

I r
R RHY Rp R R oY o8, el &t MO EAMRTES] e A7

by Procedure A, Conpound 18f was converted to
Conpound 63. H3C H3C ,CH3 C1 G HCNC HCNCC
o}

EtO-p EtOJ'
Eo- " -F
o™ e # 0 “
N
H
22a

2, CH3|

Cpd 98

EXAMPLE 23
[(Naphthalen-2-ylcarbamoyl)-(1-phenyl-1H-indol-3-yl)-methyl]-phosphonic acid, Cpd 128

A mixture of Compound 23a (5.0 g, 29 mmol), copper(ll) oxide (4.9 g, 63 mmol),
potassium carbonate (5.0 g, 36 mmol), and bromobenzene (30 mL) was refluxed for 13 h.
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N NaH, CH3I N I H2CN(CH3)21 18c 3 CH31 3 | H 18a H3C

18b H3C 18d H3C 18e O HOOHEtO. C 0- G EO H
wadesP(Et )3 \ NNI i ON/ H3C 18f Cpd 63 QdEUS2005/001659

conmpounds of the present invention may be prepared by

tiagse skild ‘
ARBERCA o F S QP e here e Al bl ik ggpuced pressure
pt nc Ehel r@dumvasﬂntEvemmhrm Héantdio Vield b cﬁ@mﬂmquod 28k as a brown
ou ation: Cpd M5
@Rﬁﬁﬂ%ﬁﬁ/if@m@? 7e; %"étg%é)%/zi% (Mﬁ)c 413 62 433 (MH)
.13 47 To(ad\btispebsior a0IitRIAM3AGMindmiiakirida 71.8 972G hidBin T4 (30 mL) was -
4 + Na 6 6 AF LE (55 - . .
5 gﬁé?@ypmfov_ﬁq %%%‘532 QV?W(%'#P%S (ﬁla%égyr?f %6 }‘ea.ctlon was stirred for
Vi ) yheregusnongd %t—metvhlky)ﬂ rheiphids 3t niThe awikidre \aslditliteds iy THF and
e nproc r cribed in tutin
sl ERRRERAt Toor e Wag cpBeat A doebinbtt bR e e, and the
pESR wak plﬂgieﬂlﬁymgsh belumhafémﬂﬁamg@payz (dileap25% EERQAoeRanes) to yield
ound 4, S prepared: Ci an3..00.,49, N: E N
27,0 25580k 2455 SPBEaeft LT s ireoB oS d s v 824 ().
10 HO OHTGla $sl@on@\Bonipdunti23€in DMF (@6 ML) fand 13T, M9aL)Catdd)'@ was added -
‘ lt:'r>i§ﬁ1l\<4lr:;3l7lplghc‘azsc;)ohine (3.4 g, 13 mmol) and the mixture was stirred at rt overnight. The '
reaction was concentrated under reduced pressure at rt, dissolved in EtOAc and passed
thrdugh a short plug of silica gel (30% EtOAc/hexanes) to yield 1.3 g of Compound 23d:
HPLC: 4.19 min, 91%; MS (ES) m/z 513 (MH").
15 Using the procedure described in Example 1, substituting Compound 23d for
Compound 1a, Compound 128 was prepared: HPLC: 4.23 min, 83%; MS (ES) m/z 479 (M
+ Na)

CO,CHj COLCH, HO

/ PhBr, Cu0, G035 ¢ LAH 7
——

N N
23a 23b 23c

23d

Cpd 128

=z

20 : EXAMPLE 24 ,
Methyl-{(naphthalen-2-ylcarbamoyl)-[2-(4-phenyl-piperidine-1-carbonyl)-benzo[bjthiophen-
3-yl]-methyl}-phosphinic acid, Cpd 32

- Compound 24a was prepared according to the procedures described in JACS
25 1963, 6,711 —~ 716 and JACS 1971, 93(12), 2897-2904. |
To a solution of 2.5 M n-BulLi in hexanes (8.5 mL, 21.2 mmol) and THF (33 mL) at
-78°C was added dropwise a solution of Compound 24a (3.52 g, 18.4 mmol) in THF (33
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[(5-Chloro-I|-nethyl-1
H i ndol - 3-yl ) - (napht hal en- 2-yl car banoyl )- 5

waoreaoiprj2a4ret hyl - phosphinic acid, Cpd 1 Usi ng tP€T/US2005/001659

procedure descri bed in Exanple 18, substituting .
5-chl groi ndol e for 4- | oroi ndol Co und 20a S
57 9patetsticis fig ehuiing telomunats s B o iR Tate (4,140,
Silgk@ﬁﬁhbcl?tlh 'THFQGHMLL) W@s%gleﬁ gopvﬁébt EQFT@ atixidrel Ster the add|t|on was
repare in e proce
GOTPIa A0S SR ETOeEdp reRas T By GuBORACAIGR By, of saturated
'NW@?(B&) eTﬁe Iay@fb’W@‘éVS@ aﬁbed/»@ﬁd wawe*oagl pbmo@ms@xﬂécted with

@tOAp ? x\QO@L EtT(b‘e cpn]%lr\ed@rgqml\: pnps,es W@giémq&o@) filtered, and
QohterfidteLicriAleudod p@é@urla a15t GFHéerés@QéTW@y @dﬁflé@f b)I ﬁé\%h column

RhiomalpareBy (g b1 1976 CLOAPRISHGNPRILE VPR S08 §ioL GBMpoda 24t

@ﬂﬂ_@@wﬁﬁrpgéwwES)J%n/ngkthezwocedure of Exanpl e
20 thefollovvlng ounds were repared W t
f ur t he/SigLiPe Pracs WG ek @ivgd sExampl ? mp%lﬂﬁf—éb (3.68 g,

(1M'¢S)mr710 ?{9 a%%i dlethylmethylphosphonlte for triethylphosphite,
- Met hy éna pht hal en- 2- y| car bam)y - phosphono- het hy

|qommuqu.%4&<5 86 9) was B@i??'leﬁc"'gbpd3 6656 25 Using the -
pr OCGCUJ\:T@ %@%ﬁéde@@ﬂa déécﬁ?féww Bxahible @qﬂﬂtﬁkg@bﬁd@thon Procedure A,

pr epar ed solution of 2.5 Mn-BuLi in hexa
@orappuRd 242 (a@6r9rr8+5)mmﬁl)m§ copverted thCQnmqnﬂééd gaa@a HPLC: 4.24
qﬁ@[)mgqgsﬁr@pgm (v of Conpound 21a’(0.27 g, 0.79
41%(. After _stirring for an additi
45 m 10 CoRp 206 Q.51 POVBARRCR S AET FA. Siter 50 min, the

'ﬁ"rl)du\’@ﬁ/as é&%e\‘t@a’%@%ﬂ@ﬁ r%aﬁéeoD&E/sééﬁg Q@ﬁ/a% W%s@@@%s purified by

dropw se to the m xture,

Af t
é'@ﬁb celvpn chremaiggiaphy (siligas0 gq ?Q%é\ép%*fl/EtO/%@)éOfy@ﬂd 9.3 g of Compound

Bag: APKEUS 83 VA, mrmsl(its) mtmm saturat ed NaHCO3
(aq) was added, lid was col |l ect

P ¢ SR ROt ST Rp i 2981 20 POl (ORI 348 0.07 g, 0.45
T, edrid H@Bfg@ 991182@1@5 ('rQnél?mQjMF HPh{E) vs%s%?idl% PCC(0.093 g, 0.45

Conpound 21b . npl ) was deet h r¥
mapekqHfter ah yqqutlgn mlxture was filtered, the residue 'was suspe ded in a

minimal volume of CH,Cl, and filtered. The filitrate was washed sequentially W|th 1N HCI
(2X), 10% aqueous Na,COs;, and brine, then dried (Na,SO,), filtered, and concentrated
under reduced pressure at rt . The residue was purified by flash column chromatography
(silica, 0 — 60% EtOAc/heptane) to yield 0.12 g of Compound 24g: HPLC: 4.44 min; MS
(ES) m/z 611 (MHY).

Compound 24g (0.12 g, 0.197 mmol) was deethylated by Procedure A to afford
Compound 32 (0.086 g): HPLC: 4.49 min, 92%; MS (ES) m/z 583 (MH").
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15

Compound 56 (0.042 g): HPLC. 3.19 min; M5 (ES) mlz 420
(M- H0).0 EOOCEt OH OEO0- O HOQp EO [/ I\

W@EiH0sA732BuLi | A\ \ N1 \ / N 2.2-napht hyl -i sORPgBENS1085/001659

id ON H3C 21a 21b CH3 0 HOHOOH OH P TMs-Br N 21b
Pyridine ON Cpd 56 CH3 10 EXANVPLE 22

[ [5- (4- FI y§Po- phenyl ) - 1- net hyl -@“ £ okt
H i ndol - -yd:h]S (hapht hal en- CHs 1. Hy “CHy -
2-y| b3y | ) -rethyl ] -p @v DNic6, B -d—Cpd @ N\ co,+Bu
Conpo 22a (- eFuOgo-R®. Dl ), preparedyb

nmet hod ofa Synl ettJan. 1994, 93¢ 15 was net hyl at eé“cas

described in Exanple 18 to yield 0.27 g of Conpound
22b: HPLC: 3.65 nin, 965 MS (ES) mz 3620(:!1\)%9)

Usi ng the procedure ddbcni n_Exanpl e 1,“fo|o
by dee?_ﬂylaw”ﬁu e ﬁﬁ‘g.u VYT
to Corpound 98:

X 4 g n; %%
F OOa EQPFEO H EtO .I\IaHEtO H2
CH3l Had bH3 22a 22b Cpd*d8 20 EXAI\/PLE 23 24e
[ (Napht hal en-2-yl car banoyl ) - (1- phenyl -
H i ndol - 3-yl ) - net hyl ] - ph nggéanl c acid, de 128 A on

m xture of Conpound 23aH mml) coppeHPF-)C
oxi de 4(Phpirgridge 2453 Em | dMPBar ,
36 MMck,Hoand bro ene 9 nl) pyvaise I

h. 110 WO 2005/ 073214 PC?FUS2005/ 001659 After
tort, the mxture wa®%filt

’, 1 ng
. r (dicalite) @ng N
concentrated under reduced ssure
‘ Ph : Ph

Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. AUsing the proceduré
of Example 24, the folliowing compounds were prepared without further purification:

Cpd MS (MHY) Cpd MS (MH")
38 611 (MH-) 121 438 (MH-)
44 640 (MH-) 130 529
50 599 (MH-)

EXAMPLE 25

[(56-Chloro-benzofblthiophen-3-yl)-(naphthalen-2-ylcarbamoyl)-
methyl]-(3-phenyl-propyl)-phosphinic acid, Cpd 36

Compound 25a was prepared according to the procedures described in JACS 2002,
124, 9386-9387 and J.Organomet. Chen§ 2002, 643-644, 154-163.

To a solution of Compound 25a (0.51 g, 2.58 mmol) in THF (10 mL) at -78°C was -
added a solution of 2.5 M n-BuLi in hexanes (1.29 mL, 3.22 mmol). After stirring for 30
min, a solution of Compound 1a (0.225 g, 0.86 mmol) in THF (7mL) was added dropwise.
After 35 min, the reaction was quenched with excess saturated NH,Cl (aq), and the layers
were separated. The aqueous layer was extracted with EtOAc (3x) and the combined
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at rt. The residue was triturated with hexanes to

yield 5.2 g of Conpound 23b as a brown solid: HPLC
wa2ebsoma4 93% MS (ES) miz 252 (M+). To a SUBEENS1005001659

of lithiumalum num hydride (1.0 g, 26 nmol) in THE

iP5kt el SRS SRBRE B0 rorBd g Bblceared uncer

ﬂeﬂutéubpreqwa ahgd The r@él@e/wailpmrﬁiesltbyhﬁlaslscmumﬁrmromactbgrraﬁhy (silica, 0

LA Bt ol A3 B, oo v 5

mtzS?&*(MH“Dle residue was purified by flash col um

5 S OTBRR kLR LR Sl b

Q@ompodfiP25bviiag ES)verttad t2@4mpbdiitig 36: HPLT 4a7($min,leowl Mﬁ (ES) m/z 520
@_@)ound 23c in DVF (15 m-) and CClI4 (4 nl) 0
‘added triphenyl phosphine (3.4 g, 13 nnDI) and the
m xture was stirred at rt overnight. The re j on was
concentrated under reduced pressure at rt, di | ved
in Et OAc and passed through a short plugoof silica
~gel (30% Et OAc/ hexanes) toyield 1.3 g o P npound
23d:  HPLC: 4.19 niq, I\/BBI(LES?' 13 FivH+) . 15
Usi ng the procedulrlxa\,D des be JNEx 1,
substituti ng Conpo&#d 23d for Corrpou | a, Conpound
128 was prepar ed: HPLE? 4. 23 min, 83% M ) mz 479
(M + Na). CO2CH3 C02CH3 HO PhBr Cuo Il \ LAH
NNN H23a 23b 23c HOOH O H QaP 23 Phg ccl4 _
\' V' \ NO N 23d Cpd 128 N 20 EXAMPL®=24qy
Met hyl - { (napht hal gng2- yl car ba [ A (A n yl - pi peri
di ne- 1- car bonykse-
3-yl]-methyl }- phoé@pj MiINOAE d, ~Cpt32 %onpéund 24a was
prepared accordin 5ot Wé“ﬁrocedureﬁ’dé%cn bed i n JACS
25 196iBer fom Tﬁéuhds of # eskni ﬁ@@nﬂ&%a%% bi‘e?r)ared by those skilled in the

2897-2904. 0 a solution of in hexan

| 10 arghvarying e gtaring materials, quﬁyg) #1d ceqditions s'@e%b!s'a@ #eprocedure

S EXBMIpRE2H tﬁé)ﬂolJéWlﬁ? cOMpEATIRAMEIE pidsaréBwrRod furlier purification:
nmol ) in THE 11 ‘

Cpd MS (MH) Cpd MS (MH")
34 488 48 534
39 578 51 548
40 582 . 53 562 (MH-)
43 548 (MH-)
EXAMPLE 26
15 3-(2-Naphthalen-1-yl-2-phosphono-acetylamino)-naphthalene-

2-carboxylic acid methyi ester, Cpd 75

Using the procedure described in Example 17, Compound 17k was converted to
Compound 75: HPLC: 4.13 min; MS (ES) m/z 450 (MH").
20 Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Examplé 26, the following compounds were prepared without further purification:
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WD 2005/ 073214 PCT/ US2005/ 001659 nl). After stirring
the resulting yellow slurry for 45 mn,

walzeosori2zabut yl di carbonate (4.14 g, 19.0 mmol ) PeTUIIES/001659

(33 nmL) was added dropwise to the m xture. After the
addi tion was conpl et e—the-solt fmn \gﬁ.—el | owed to-
reach rt then quenche d50 f urlated NH4C
(aq). The layers were sepasgt ed, @gd the gqueous
portion was extractedlwth 5 Ft@Ac (2 x 20 nL). The
conmbi ned organi ¢ phases were dried (Na2SO4), filtered,
and concentrated under redggafyFpEessure at rt. The
residue was purified by flash columm chromat ography
(silica 0 tU>Pompiarhamoyeymely}narialel &ysatameyit
Con'pound 24Db: (M)
= 292. Using th?ggﬁgg%nﬁ% g’fhy(l:]?):ﬂc{%e%ﬂi‘%ﬁlﬁ(aéx@acwﬁz
substituting Conpound 24b (3.68 g, 10 12. 65 mml) for

tcglméfh %ﬁ’gg Hg}{;ﬁo%@ %Qz&gﬁgﬁggﬂ%ﬁnfﬂ# (150 mL) at 0'C was

mddp@d@@wnsaﬁulkﬂ sBluah mdnsou\.m algmirum pydsicle dhutokiene (90 mL) and stirred at

gpoced@ﬁdig réégm!gg% ﬂoeﬁgheg‘i,@ Elﬂ%{e%yﬁl (aq), and.

extigaed wih EtD&iD(?.fa)) ufree combiredl. oI&rgp extidPlsQverd filkted (Gelite), washed with

Yok, Uba &S5, ikl anc tond PR ofilébd dredtindlat . The residue

“wastpuritediasTiashrookintr Grerdatography (Oecdtede@iEd0hLe Hie product was

P IYECE B i d L iy o

GniBOMS (BS) @énoBildH")24e: HPLC: 3.63 nin, 91% |vs (ES)

D i B oA 03 ORI RS 7 s o

I'tlﬁBﬁ"yl(amlr@Q%gJ RN naligol)owenl H?Méné@sbtyanm (Ce@Bdeg] OB nmol) in THF

B Pt T PRk s gtlab G T A ok oo g dctonal

\b@hmo@fanaﬂ@cﬁz@o 0‘32|rﬁrﬂ6I§édnd iﬂw\yiarhmb f(@(b fl @3 mmol) were added

washed sequenti a (2X),
2hddlr eaciiotras sfgﬁ%j iQF pﬂ @ddl{l@{gf 48 él'@e(rmétygqﬂjas concentrated under
frédiced %@ess@@aﬁ@ﬁﬁ@fﬁkr@él@@e wHE ERen ru@dhl OHJCQ éﬁéf fesifedPdequentially with

by fl.
APV 0o ok . oo 1nab o) BB palrid wnger reduced
orédsOrelat #2 U\@fesﬁQMQ@dnf%g)e/ ﬂbBLEmeﬂnféﬁrdmafogré&«y (6ifeR) 0 — 3%

%ﬂ&%&éw 'CJE‘S gg@d’u &emﬂgw 2k 8&’&0 é&@da@ngs%gl\ns (ES) m/z 611

(MHOB6 ) : HPLC 4.49 mn, 92% M (ES) mz 583(M—|+)
112 2005/ Oézg]ﬁ PCT/ uszoos 001659 CH3

qgeRqund P-22 @48 36nmo ) yas deethylaiey %P@C@M? AHg yield
Zzoni'rﬁﬁﬁél @Bt(dA6lg)! HBLEDB80MRNN; ME(ES) m/z 555 (MH™).

. EtO oa EtO OEt ‘
PhCH,NCO, TEA '
DIBALH 2 27
O l
I}
. Hsc .
de 75 27a
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24a 24b 24c 0 OE OBt H =P CHs H O=P-CH3 1. BulLi I

\\ NTFA _ I \ \ N2.1d t BuRC HRC S 24d 24e ,CEt
W@RhoSI0D2R CH3 H O'P-CH3  :::e24 hpipf \ \ N TMZEBUS200M001659
/1 Ol Pyridinel / /| OSOS 24g N ~"' ""--(() Cpd

32 Ph Ph Ot her conpagy, g of the present invention may
be prepared by thoseosKi Y1ed in the art by ngfJHng

the starting teripl 8 agent (s) and condllﬂl ns

used. Using s i '
foll owm ng conpous
purification: 5
(M+) 121 438 ( 44 640 (M+) 130 5290§f0

VH-)

EXAMPLE 25 10  HNS 27 HN_  Cpd72

[ (5- Chl or o- benzo[ blx hi ophen- 3-yi ) - (napht hal ep-2-yl carb

anoyl )- nmethyl]-( @ enyl - propyl ) - phosphi ni cid, Cpd

36 Conpound 25a waSprepared according to t

procedures described in. JACS 2002, 124, 9386-9387

and J. Organonet. Chem 2002, 643- 644, 154 163 15 To

sol ut iGhergonEavpEs Atithe paesent inyerjionomay %p?rqdrbvﬁhese skilled in'the
vifd the@é?tuﬁ@%até%‘i’se%age‘ﬁﬂé)liério(&bn@ftloﬂs Bsdd. rlflﬁah@-the procedure

exanes (1. ). After stirrin 30
mf Exarapl@@mthedﬁ"czyvm@:@%awswr% Qremsecbwﬂf@t@éd pyrificgtion:
THE (7m.) was added dropvvl se. After 35 m n, t he

reacti on wasg neu .y aregy Fm——
(ag), and th Iug§e sf'gMggEal at egbuT aquéous
| ayer was 'e(tratgyed w| Ba1Et OAc (3x) 188d t h&9donbi ned
113 '

100 631 (MH-)

EXAMPLE 28 :
{[3-(2-Benzylcarbamoyl-vinyl)-naphthalen-2-ylcarbamoyl]-
naphthalen-1-yl-methyl}-phosphonic acid, Cpd 109

A solution of Compound 27a (3.9 g ,8.1 mmol) in CHCI; (50 mL) was treated with ‘
activated MnO, (7.0 g ,80 mmol) and stirred for 48 h. The mixture was filtered (Celite), and
concentrated under reduced pressure at rt. The residue was triturated with Et,O to obtain '
3 g of Compound 28a as a yellow powder: HPLC: 4.35 min; MS (ES) m/z 476 (MH").

A solution of Compound 28a (1.0 g, 2.0 mmol), methyl-triphenylphosphoranylidene
acetate (1.5 g ,4.5 mmol), and THF (25 mL) was refluxed for 7 h, then concentrated under
reduced pressure at rt. The residue Was purified by flash column chromatography (silica,
5% MeOH/ CH;Cl,) to obtain 1.4 g of Compound 28b: HPLC 4.33 min; MS (ES) m/z 531
(MH").

To a solution of Compound 28b (1.0 g, 1.89 mmol) in-3:1 dioxane-H,O (20 mL) was
added LiOH (0.18 g, 7.50 mmol) and the mixture was stirred for 3 h. The layers were
separated, and the aqueous layer was acidified with 3N HCI and extracted repeatedly with
EtOAc. The combined 'organic ektracts were dried (Na2804), and filtered. The filtraté was
concentrated under reduced pressure at rt to afford 0.52 g of Compound 28c as a white
foam: HPLC: 3.89 min, 70%; MS (ES) m/z 518 (MH").
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WD 2005/ 073214 PCT/ US2005/ 001659 organic extracts

were washed with brine, dried (Na2SO4), filtered and
wa@oeseni2ziat ed under reduced pressure at rt. TPET/US2005/001659

resi due was purified by flash col utmm chromat ogr aphy

o S oSBT bR D8 o
((OHiOx 8 0.7¢shimel) trhlwr(gm)tm@ tekzga DBedoi1s giwamhmo» in DMF (1 mL).
W|th eet hyl ation Pr

- do e St Rd e ipeied (SR MitHeoTBo Stes upgetyreduced
fgréss'é?é)at rf. Mo res@u@ w8 takerBup-in CH,OHf arld wértr@d@ébué’ntlallyﬁwnh saturated -

5 NasTGiGpiRaneebs N KHSO ferl g D! yenliadgiesdily pit flsred. The

GoslaREWEE PEiificeiBYPIRISA EBluRin ém@nafogﬁ?ny ($ileeS B4 MBOPRIHIE!,) to yield
y those skilled in the art by varying

r epar ed
%r%fgph@@mﬁaumﬁb%%mwgf SYZFH M) and condi ti ons
used. démhpiliniBdiiasestitytate®by BYsusale A% aftdte Compound 109: HPLC:

fol | ow conpounds wer e prepared wi t hout further

P4 'F\ifba%? reigdM) e Cpd MBS (MH+) 34 488 48 534
10 39 578 51 548 40 582 53 562 (M+) 43 548 (M+)

. EXAMPLE 26 15

3- ( 2- Napht hal en- 1-yl lSZOqu’ﬁtohono acet yl ani ngf% 3
ene- 2-carboxylic a(;l'l dy @ ester, Cpd 7*,33 Si n
procedure de N Exanp! &Pz, e W

converted to s.HPLC. 4. 3>
450 (M), 20 Q her nds of the pres |nvent| on
may be prepared by t ose skllled |n t he

EtO
O:p

Ph3PCHCOgCH3 LIOH

HO

O OEt
PhCHQNHg MTMS Br
28¢ ———— =
HOBt, DCC Pyridine
Cpd 109

15
EXAMPLE 29
[(8-Cyclohexylaminomethyl-naphthalen-2-ylcarbamoyl)-
naphthalen-1-yl-methyl]-phosphonic acid, Cpd 70
To a stirred solution of Compound 28a (0.125 g, 0.263 mmdl) and cyclohexyl amine
20  (0.031 g, 0.316 mmol) in DCE (4 mL) was added NaB(OAc)sH (0.111 g, 0.526 mmol) and
glacial acetic acid (0.017 g, 0.316 mmol) and the mixture was stirred for 48 h. The reaction
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20

art by varying the starting materials, reagent(s) and
condi tions used. Using the procedure of Exanple 26,

wo b@sood2iowi ng conpounds were prepared w t hout PETIUE105/001659

purification: 114 WD 2005/073214 PCT/ US2005/ 001659

%trggﬁgmm%@a %’anEtHF %ér'\ép vl\TeEre 2sgparated. The aqueous layer was extracted

elith\OH.Ch i) lant eire conybinst drgamiy Extracts' were washed with water, dried (Na;SOy),

R A SRR S 7 s i

gwwclghq)) ared th@@pmzaWash adalé_etéd,d_mspwa watet, eglgsaki-drteido mhefroduct was

| sobut m nu Il nt uen nad . .
Pt Piseieth S ok it 20 el S0l laci ipseg win 0
't&yiﬁlqlm}gg@d g@mﬁbuaaeea:aﬂm:ggﬂﬁmir(; My (E?mi/z Gsgt(veLY.ed

W t X) . e Lhed organi extrac wer e .

111 t eFian ety 298GR ol iien Pean aanba L B dethyiation
PNeGER0M) A. TThé trIdeProdutt was dizeoivedinet 1 OMIEL, /TRAIdA¢oncentrated. The
B Al S S S Bk bl 0 oy
[Coathenhd Ve0.0468)t MPLE! 201 etinf MEIESEA¥E 508 (el d

)
Conpound 27a (1.85 g) as a crystalline s%t'g:t HPLC:
3.66 mn; MS (ES) mz 478 (M#). To a s@ittop~of

o
&
Conpound 27a (0. 3 0,63 mmol) in THEH(4in
added 15 ‘triet:hsyl%géhexy °1, 0.7 > N
benzyl i socyanate (\(Qp@Rd,JHok: 63 LN qHE
dropwi se. The flask was wapped with foill, and stirred
at it for 96 h. Additional - benzyli ate (0.042 g,
0.032 mmol ) and triethylam ne (60 R .43 ﬁ?ﬁ)l) wer e
added and the reaction was stirred for an additional
48 h. The m xture was concentrat ed undéBPP"fe ced
pressure at it -and the residue was takenjup CHz2Cl 2
and washed sequenp &U$-HrRuiding
bri ne, dried(l\lagssaoél), then fi CoF
under reduced pressure at rt. The res$i due was

. purifieéed by flash col um chromat WY (apalroca, O -

3% MeOH/ CH2ClI2) to yield 0.22 g Conpound 27b: .
HPLC: 4.19 min, 95% M5 (ES) mz 611 (M) Conpound
27b ( @ther agmpourds aitbe prasgst ineenition mayder pigp@ieddydbese skilled in the

PRLY Bhing e STRPHRISrER, (5hgEf gt A iions (4™ (hind e proceaure

Df Bxample 2ONhe: follomiygHzemamuiis avepsy preared withouyrthgr purification:

Cpd MS (MH") Cpd MS (MH)

90 517 - 117 541

92 549 124 489

107 - | 511 126 539

110 575 (M+Na) 133 507

112 667 | 142 525
EXAMPLE 30

{[3-({Methyl-[1-(naphthalene—2-carbonyl)—piperidin-4—yl]-amino}-methyl)-naphthalen-2-
ylcarbamoyl]-naphthalen-1-yl-methyi}-phosphonic acid, de 102

Using the procedure of Example 29, substituting (4-methylamino-piperidin-1-yl)-
: 118
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Cpd 75 27a 115 WD 2005/ 073214 PCT/ US2005/ 001659 EO O
CEt HHo CHH P oz: P CC TMs-Br OIl/ Pyridine co O

WO 2005093200 HNI 27b HN Cpd 72 O her COITpOUhdSP@f/USiUGS/001659

present invention may be prepared by those skilled in

t

Bl RS 5RO T Y v 1
anin; Nﬁe(Eﬁbm/Z)ﬁF&ﬁVannpounds were prepared wthout

further purification: Cpd M5 (MH#) Cpd MS (MH) 97

A541 108 591 100 631 (M+) EXAMPLE 28

[3 (2- Benzyl car banoyl - vi nyEXAMRbME3ial en- 2- yl car banoyl

i SERTRBRP R v eGSR AEsBon AL pg i taten-1-y-

(50 nL) was treated whethyl)-pbosphabiedtidNGoeP44 7.0 g , 80

mol ) and stirred for 48 h. The m xture was
filtered,(Celite), and concentrated under reduced

press lJJ&B”lgame pl'chCIlhre of Exandple 28asubistituting (@tesinoviperidin-AG)1)-phenyl-

. hg ?_t%m o}'eg ’ %c@hé%{ygﬁﬁﬁ%%ﬁpo%ﬁ@ éﬁ?‘ﬁ%ﬁ@ah@ﬂ, gjut 84 gpin; MS (ES) m/z

&08adiibund 28a (1.0 g, 2.0 nmol ),

met hyl -tri phenyl phosphoranyl i dene acetate (1.5 g ,4.5

nmol ), and THE (25 nlL) was refluxed for 7 h, then
concentrated under reduced EXABIPEER at rt. The

resi due 0
(o111 ca, CasRbCHgS GRS G?Ed@%teﬁ%@m?%%&% Sp8RI:garbomy-
28b: Hm@thad,erBa-yicaruam@I}(nﬁﬂ)thalbn-1 %metWWhpspmlcTamd; Cpd 60
sol ution of Conpound 28b (1.0 g, 1.89 nmmol) in 3:1
di oxane-H20 (20 nL) was added LiOH (0.18 g, 7.50
mol ) Using thb@rodeduce & Bxampdd 17, r@engaund 3 7k wabhwonveryezt t® Compound
\gﬁ%e separated, and the aqueous | ayer was acidified
h 3N HCl and extracted repeatedly with EtQAc. The
corrbl edh Sua:g)anslon okCompornd\B82ae(9d g¢d 7(Naa BN 1,4 didxane (200 mL)

BT A 302 SR B S 458 e ves

wtiiree fc@ 9.5 lmahen efrioentrate8 Uindenredd@sh préSurESs) rtniTae Bdslue was
(pM‘_anQ)ned 6&§/een 1N HCl and EtOAc, and the aqueous portion was extracted with EtOAc

-(5x). The combined organic extracts were washed with brine, dried (Na,SQ,), filtered and

concentrated under reduced pressure at . The solid was suspended in MeOH, collected,
washed with MeOH, and dried under Np/vacuum to yield 6.87 g of Compound 32b as a
white powder: HPLC: 3.99 min.

A mixture of Compound 32b (2.85 g, 9.79 mmol) and excess thiony! chloride was
stirred until the solution became clear. The solution was concentrated under reduced
pressure at rt, and the residue was taken up in hexanes and concentrated under reduced
pressure at r. The residue was stirred with CHzCN, and the solid was collected and dried
under Ny/vacuum to yield 2.45 g of Compound 32¢: HPLC: 4.10 min, 87%. |

A miixture of Compound 32¢ (0.31 g, 0.66 mmol) Compound 32d (0.33 g, 1.311
mmol; J.Med.Chem. 1987, 30(5), 814-819) in CHzCN (15 mL) was refluxed for 1 h. The
mixture was cooled to rt, filtered, and concentrated under reduced pressure at rt. The
residue was purified by flash column chromatography (silica, 0 — 3% MeOH/CH,Cl,) to
yield 0.38 g of Compound 32e: HPLC: 3.98 min.

Compound 32e (0.18 g, 0.25 mmol) was deethylated by Procedure A to yield
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WD 2005/ 073214 PCT/ US2005/ 001659 A sol ution of

Conpound 28c (0.40 g), benzylamne (0.10 g, 0.93 mmol)
waep@seicBt4 (0.104 g, 0.77 mol) in DVF (5 nl) RMeBUS2005/001659

treated DCC (0.16 g, 0.77 nmmol) in DM (1 nmL)"'. The

Brioobif B0 58 Bh Rar e fudags (&5 %é%%ﬁ’f@é ITE The

resi due was taken up in CH2Cl 2 and washed sequenti ally
with saturate ‘NaHCO3 (aq) 1 N KHSO4 (aq) and

g 5
. t
H20, then drj &,ﬁ\lazsozt) and f.|é§-f§d The  resi dueospOt

was purjfiedibyl flash col ym c

5% Me LV.<L V| 2 1
(ES) Conp ASYa ‘
Procedur g, LiHor d Conpourd 0% . 3.6

MS (ES) nmfz (¥e#+) = 551, 1BPEtO OBt EEOOR P °P H
\' \ N\ M02 CO-N\ OH Cpd 27a 0 28a EtO OEt EtO CEt
HPHOP Ph3PCHCO2CH3 \ \ LiOH\ 28a | / / | / 28b |
O CH3 28¢c OH_ O Et O OEt HOEQbEt = 2
O Pyri di ngnO B a1 O Cpd 109
[ (3-Cycl ohe Knonet hyl - nap
napht hal en- 1-y| hyl ] »
stirred solUti 0 .

and cyeico (0.03 ; n PCE
(4 nL) was added NaB(OAc)SH @111 g, 0.526 mml[éjnoppdso

glacial acetic acid (0.0%% g 316 mmol ) and th
m xture was stirred for 48 h. NThe reaction

b O

Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Example 32, the following compounds were prepared without further purification:

Cpd MS (MHY) Cpd MS (MH")
54 593 101 579
73 566 103 629
83 618 104 649
87 565 111 539
91 517 113 636
93 635 115 613
100 620 | 131 565
EXAMPLE 33

({8-[Methyl-(4-phenyl-cyclohex-3-enyl)-carbamoyl]- naphthalen-2—ylcarbamoyl} naphthalen -1-
yl-methyl)-phosphonic acid, Cpd 46

To a stirred solution of Compound 33a (0.68 g, 3.96 mmol; Syn.Comm. 1994, 24(6),
799-808) and a 2 mL of a 2M solution of methyl amine in THF (6 mL) was added sodium
triaceto*yborohydride (1.30 g, 5.94 mmol) followed by glacial acetic acid (0.24 g, 3.96 mmol).
After stirring for 2.5 h, the mixture wés treated with water and extracted with CHxCl; (3x). The -
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117 WD 2005/ 073214 PCT/ US2005/ 001659 was treated with
3N NaOH, and the |ayers were separated. The aqueous

wo aysn73eas extracted with CH2C 2 (3x) and t hePrCDUBIN®W1659

organi c extracts, were washed with water, dried

(DRSO ol S el 68, O FEAN 2 e uncer

feodlcétGhrebaund at @nThé hesidsie iad pusiedduy flasis teldmnichroseedograpHy (smca 0~

o R et b S BB O o i

¢@|1|r\$iﬁtm$(&$t)|nf/zm8@d\ﬂhﬁ)th Et20 to yield 0.084 g of

o R e oS %@B&%@p@ﬁﬁe@a@gwggommw .

bympeshdyb:aHPLT: 3R7aniedMSEES) mh60s (MidY. pr oduct was
di ssolved in 1:1 CHC 2 /TFA and concentrated. The
resi due wa | etk Wit BHERH2ONaB{QAc)BHhe

col l ected & i Qi thE20 o yiel §
(0.046 g):' APLC: 7791 nin; WBMES) mz 563 (
CEt Et P Cycl@&®exylamine \ \ N\ - 28a Na&sﬁ)Ac)SH
HOAc O{ /NH U 29a HO OH H P29a;l[y5l_Pr/Pyr|d|ne\
\ N\ I/ / ONH.Cod70 O her conpoundcs.po e present
n the art

by varying the stasting naterials, rag

conditions used. Using the pr NH15<6f Exanpl e
29, the follow ng conpounds ed w thout -
further purification: Cpd M5 (MH) d M5 (MH) 90

517 117 541 92 549 124 489 107 Bkt 539 110 575
(MtNa) 133 507 112 667 142 525 EXA
Cpd 46
EXAMPLE 34

[(3-BenzylcarbamoyI-naphthalen-2-ylcarbamoyl)-naphthalen- ’
1-yl-methyl]-phosphonic acid, Cpd 119

Compound 119 was prepared from Compound 32b via a standard BOP-CI/TEA
coupling and deethylation by Procedure A: HPLC: 3.81 min, 90%; MS (ES) m/z 525 (MH*).

EXAMPLE 35
[(5-Bromo-benzo[b]thiophen-3-yl)-(naphthalen-2-ylcarbamoyl)-

methyl]-phosphonic acid, Cpd 23

Compound 35a (6-bromobenzothiophene) was prepared by the method described in

"J.Med.Chem 1998, 41, 4486-4491. Compound 35a (3.45 g, 16.2 mmol) was converted to

3.68 g of crude Compound 35b by the method described in the reference cited supra: HPLC:
414 min, 53%, '

Following the procedure of Example 1 for the conversion of Compound 1¢ to
Corhpound 9, Compound 35b was converted to Compound 23: HPLC: 4.53 min; MS (ES)
m/z 475 (MH").
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mz 672 ) EXAMPLE 3

(2.25 g, [53.6 4/ol)

' chlorlde was

{[3-({Met hyl -[ 1- (napht hal ene- 2- car bonyl ) - pi peri di n-4-y
| ] -am no}-net hyl) - napht hal en-2- 20

wQ@ b@anbsamoyl | - napht hal en- 1-yl - met hyl } - phosphonPcT/ast0d3/001659

Cpd 102 Using the procedure of Exanple 29,
substituting (4-nethylam no- plperldln 1-yl)- 118 WO , Br
2005/ 073214 PCT/ US2005/ 0016

Qal 0=P—0H
napht - 2- Wl Ed AR Qr o ioﬁexyl a
Conpounly 102 -was—prepar @ PLG 3 12 WE?:@/( zs) L

358 4. TMS-Br, Pyridine
({3-[(1- Benzoyl pi peri di n-4-yl am no) - net hyl ] - naphlcPf'éPe

n- 2- ng%*%gﬁﬂﬁhﬁdé‘émﬁé PrisBARY lbvéfhlon ff?agxrbé' ﬁreﬁé}ﬁﬁ RY Vs skilled in the

acid Using t rocedure o
g by tvaring thg stattingningtsripispeapent(s) gndypydlmf@ngﬁed Using the procedure

gf%%ﬁgﬁ@ %51_@% &8%%) @;&ﬁﬁ%ﬁ%ﬁrfEéé?@ﬁ?%%gﬁu%ﬁhm%nﬂcanon
EXAMPLE 32 |

({3-[ 4- ( 6—Chtarg—2—6xp 2_2_di hudr o-henzo g *'-“-"I
- pi peri dijne- | l-':pgar bonyﬁc@m‘w ’ Cp WS (MH) 7
napht hal en- 2- ybcar baay? ) - napht hal en6 1- yl - thWAB{-)pho“

phon| C aC-Ld, de 6n N5 ||CI nn fhv nracodiir o Evannnl Ao

UU\/\JUI A3 I I\ LI >3
154 P

17, Conpound 17k was BHQ/e ted o Conpound| 32a. To a
suspensi on of {gnpoun g% 02 g,9497.9 mmavs/ars

U

1, 4- diox dded| a_mixture bf Li G420

oro o

) (26 m). The mnixture was
20 stirred tTor 4.5 h, then concentrated under reduced
pressure at rt. The resi due_was partitioned between 1
N HCl and Et OAc, and the ao@&ﬂﬂ%@ﬁti on was extracted
with Et OAc [ff( &%@nyl Héiﬁorbﬁﬁbpm 9|§ -giphthantd: ﬂ@ér@arﬂé\ﬂ)‘%

washed, with brine, dri flltere and
concentrated under ré‘%ﬁfﬁ'&)@op ﬁ @'daleF’t The solid
was suspended in MeOH, coll ect ed, washed with MOH,
and dried under N2/vacuumto yield 6.87 aqc%f Conrpo&nd
32b asf oz haatgHn deeg AR andens vias Sﬁqg@nts@i% daediplyen @ L),
FpRURTI3S®. :(s?gi %ﬁmmm&) aﬁd mltétrmnﬁm@rpﬁoéﬂwmm(m (0.053 g,

irred until the solution

P46 5uMQl). | ke RHENG E B M éh%m'waéwasrﬂ@ét?@éw %%%@npépheny'

Bbrohlc:ack) @oﬁﬁ@uﬁ@%dj@el 7\/@& FeaHRbI) HEtOM @Qﬁ@ﬁ@lﬁ)\/@ﬂfby saturated
concentrate under reduced pressure at rt

NabICRsdaqd .540k)r Allgr ﬁl,\ptahre@mg@p@ mixiie vas cogled gJ q;\égd treated with brine

t it EtOAc (3
gﬂi rlnEan@%r!% géiele_l%fél%tﬁﬁ %ﬁdl th@%/q\dg%%kmrﬁd& Wx%sﬁéﬂaateé ithl EtOAC (3X)

biedl GraAniR oact Visse WABRIY SanpRIANG IR T RegHyac) (31
gr_llgﬁ”é %Jne@"g@a{gSO}) Me@ﬁ‘%oné&&?atecﬁ@(c@ recfﬁlééd §rb§éuré Bt rt. The residue

was refl uxed for

¥68 |pée¢'qdcbyrfiash F@'Pmérc@@m%a@w#@é?ﬁ Pa@e@'\/'ﬁ%léﬁgHﬂaa fRpvgld 0.27 g of
RIRTHOURE36H: HELC: BX® min, 95%; MS (ES) m/z 361 (MH"). :

Following the procedure of Example 35 for the conversion of Compound 35a to

Compound 35b, Compound 36b was converted to Compound 36c.

Following the procedure of Example 1 with Procedure A for the conversion of
Compound 1¢ to Compound 9, Compound 36¢ was converted to Compound 71: HPLC: 4.84
min; MS (ES) m/z 572 (MH).
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35 residue was purified by flash colum chromat ography

(silica, 0 - 3% MOH CH2CI 2) to vyield 0.38 g of
w@aeosouds 32e: HPLC: 3.98 min. Conpound 32e (OpdBUS§2005/001659

0.25 mmol) was deethyl ated by Procedure. Ato yield

119 WO 2005/ 073214 PCT/ US2005/ 001659 Conpound g ‘

0. 14 LC. ES) mz 6
SNt C ’téom%%%

NN ool $BCRA~HBEHD 323 P
| POH HN~J§NH O Bea \ NH | \%\ NH32d O O 32¢'N
r Cpd 60°°32e CJ PN C / , N®OC / 1 5 NH NHO 36c
QO her conpounds B#HQOhe present invention may be
prepared by those skilled in the art varying the
starting materials, reagent(s) and con
Usi ng t het. g@ﬁﬁﬁdure of Exanpl € 3H t he
corrpous@gls2 e prepared without *¥aPt ek purification:

Cpd M5 (MH) Cpd M5 ( 03104 F79 73 566 103
629 83 6iBudBdrhdR mnosss

Cpd 71

Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Example 36, the following compounds were prepared without further purification:

Cpd MS (MH)
623 (M+pynH*

143

EXAMPLE 37
[(Naphthalen-2-ylcarbamoyl)- (1 -phenyl-1H-indol-3-yl)-methyl]- phosphonlc acid, Cpd 82

10 N-phenyl indole Compound 37a was prepared by the procedure described in JOC
2001, 66(23), 7729-7737.
Using the procedure described in Example 18, substituting Compound 37a for
Compound 18b, Compound 82 was prepared: HPLC: 4.04 min; MS (ES) m/z 457 (MH").

e} 'OSH
O \N

:
g

15

EXAMPLE 38
[(8-Benzyloxy-naphthalen-2-ylcarbamoyl)-naphthalen- .
1-yl-methyl]-phosphonic acid, Cpd 122
20
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91 517 113 636 93 635 115 613 100 620 131 565 10
EXAMPLE 33

w@ ¢dsjohihyl - (4- phenyl - cycl ohex- 3- enyl) - car bampgT/psmapbnieso

thal en- 2-yl car banoyl } - napht hal en- 1-

Lor Ut MBnashE BRRER R gSsdihed 1n RIS 17.gub %}I}&n&d@n}peund 38a (030,

@Cayml me%# Cadidund 177%@&2&)1_?_3;6((2 3?1 gbr;uaebrepags(!jd (Ij—lPLC 3.85 min,

sol u mne I N was adde

8k Mﬁffkéﬁ '%/Teé‘ﬁg@’ ohydride (1.30 g, 5.94 mmol)

f ol | owrshgtvie MeltdcPdeseagéd in mslwés 24004),3798, mmbc)und 38b (0.22 g,

ey a%é&%%r?e@d%ﬁw%q? 5 Bk Ao A5 . otbl.”

2005/ CordotinB@8e (529950.08 hﬁiﬁ&l) wae Iabemgldtemr lgyePriocedure A to give

ovmind 42216 st PSR NS EB AL R A,

residue was purified by #0ash col um ‘chr onat ographyEtOOEt
(silica, 0 10%I\/EG—V l‘r rbcéleIdOZSgof H‘P
Corrpo l@ SR 261 d

m n; ) URJcBgackidie refak 0Cedt
descrl bed |n Exanpl e 32, genpound 33b was convert 0 3g¢
Compound 46: HPLC: - 3. 97 mn; Ms. (ES) mlz 605 (I\/I—H)
CH3NH2, NaB(OAc)3H, - CH3 01 HOAc 33a 33b O )'CH 3

= H3C-- Cpd 46 10 EXAMPLE 34 -~ HOOH

[ (3-Benzyl car banoyl - napht hal en- 2-yl adrba )-napht hal
en 1-yl -nethyl]-phosphapker a Cptl ound 119
was prepared from ﬂ& 2l a st rd

BOP- CI / TEA 15 coupling PUHE deet hyl afi on by Procedure
A HPLC. 3.81 min, 90% M5 (ES)1zi z (MH+) .
EXAMPLE 35

(5- Bronp- benzo[ b] t hi ophen- 3-yl ) - (napht hal en- 2-yl car

Emyl ) %@Wﬁﬂ"]ﬂ%'%%ﬁmﬂmes&@? gverttion may b@gre@awg(gyﬁaos\g%nled in the
?ﬂ%@tﬁlﬁ@ﬁﬁf@blé’%d@hﬂ%@%dﬁkjmbﬁ@u§6ﬁ ho$ing the procedure

descrl ESg

of Example 38, the following compounds were prepared without further purification:

Cpd MS (MH") Cpd MS (MH")
108 408 123 480 ‘
121 524
EXAMPLE 39

[Naphthalen-1-yl-(3-phenylcarbamoyloxy-naphthalen-2-yi-carbamoyl)-methyl}- -
phosphonic acid, Cpd 95

Using the procedure described in Example 27, substituting Compound 38b (0.19 g,
0.41 mmol) for Compound 27a and phenylisocyanate for benzylisocyanate, Compound 39a
(0.18 g) was prepared: HPLC: 4.30 min, 95%; MS (ES) m/z 583 (MH").

Compound 39a (0.18 g, 0.31 mmol) was deethylated by Procedure A to give
Compound 95 (0.12 g): HPLC: 4.16 min; MS (ES) m/z 527 (MH").
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J. Med. Chem 1998, 41, 4486-4491. Conpound 35a (3.45 g,
16.2 mol ) was converted to 3.68 g of crude Conpound

w@3wsly32the met hod described in the reference BCT/@82005/001659

supra: HPLC: 4.14 mn, 53% 25 Follow ng the
procedure of Exanple 1 forEtgg'% conver si on of Con'pl%md

1 c to Conpound 9, Corrpgl_unﬂ b~was converted toasP'OH

Conpound 23: HPLC: _4.53 i n; S) mz 475 (N
e I R
O

HCl gas S 378Ad S 35a 36b 4. TMS- Byidn@yri di ne fpd 23cpd 95
O her conpounds of the prd%ent*®¥ nvention nay B&
prepared by those skille the art by varying e
starting materials, reag s) and conditions u 4

Usi ng the procedure of Exanple 35, the follow ng
conmpounds were prepared w thout further purification:

5 Cpd M5 (MH) Cpd M5 (MH)EXRMPLE 406 474 (MH) None

"1Q (ve~riiffied b

99 476/ 47 6 (M+) EXAMPLE 36
A iephiraleng oy bony b piRstidge g Aramb G SR AN 2 iparbamoyi)
anoyl ) - met hyl | nayhearteniicnasiifphdsphonid adi§), G 11
heat-gun dried flask under Ar  was sequentially added
tol uene (15 nL), Conmpound 35a (0.33 g, 0.91 nmol) and

then tCnigduha 4ba Wab epithedifsooby e nisth&d désbriBedirdJACS 1993, 115(4),

0.046 _mol ). After stirring for 30 m'n, the mxture

@811t ed with a solution of phenyl boronic acid,

Conpounthgdfha pkdeeditre Gesckibd8 imnERimplé ﬁ‘?,@”u%iittﬁtﬁlg'dor%ound 40a (0.80 g,
fol |l owed by saturated 15 NaHCOB (a é@&?.S n). After 4 )
Mg fnGorHRRSH 76 RS 498 @45 0b e peciaiec HE Gird.20 min.

Wi th lgdnigount WebtbLs gT S0l raven Wa‘é@ié%oﬁ@@ﬂfﬂ'ﬁ?j mPénd allowed to-
t he aqueous portion was extracted wth Et OAc (3x) and

Sienddensh M Breaitionavas oReentiaieG URRRS hRdHCed pirssHreAt rto yield 0.47
W df e dPapbulld Maetds @12 TEAXSbivate: HPLC: 3.40 min; MS (ES) m/z 463 (MH").

To a solution of Compound 40c (0.47 g), diisopropylamine (0.37 mL, 2.1 mmol),
HOBL (0.068 g, 0.50 mmol), and Boc-isonipecotic acid (0.1 15'g, 0.50 mmol) in CH.Cl, (5
mL) was added DCC (0.103 g, 0.50 mmol). After stirring for 72 h, the mixture was diluted
with CH:Cl, and filtered. The filtrate was washed sequentially with 1N KHSO., saturated
NaHCO; (aq), and brine, then dried (Na,SO,), filtered and concentrated under reduced
pressure at . The residue was crystalliied from CH5CN to yield 0.14 g of Compound 40d
as a white solid: HPLC: 4.08 min; MS (ES) m/z 674 (MH").

Compound 40d (0.14 g, 0.21 mmol) was stirred with TFA (1 mL) for 45 min, then
concentrated. The residue was dissolved in CH.Cl, (5 mL) containing DIPEA (0.21 mL, 1.2
mmol). To the mixture was added 2-naphthoyl chloride (0.04 g, 0.21 mmol) and the
reaction stirred for 20 min. The mixture was washed sequentially with 1N KHSO, (aq),
saturated NaHCO; (aq), and brine, then dried (Na,SQ,), filtered and concentrated under
reduced pressure at rt to yield 0.15 g of Compound 40e as a white solid: HPLC: 4.01 min.

Compound 40e was deethylated by Procedure A to yield Compound 141: HPLC:
3.75 min; MS (ES) m/z 672 (MH").
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15

brine, dried (Na2SO4), filtered and concentrated under
reduced pressure at rt. The residue was purified by

wo b@sio72ed unm chromat ography (silica, 0 -3% PCT/US2005/001659

MeOH CH2CI 2) to yield 0.27 g of 20 Conpound 36b: HPLC:
3.91 min, 95% M (ES) niz oétM'H) Fol | owi ng EtB%Et

procedure of Exanple 35 for, odpe ednversion of Cﬁ ‘

35a to _«QURQ o35Dh, ORDPONNG 5 @8A CO

Conpounf Fol ) ur e of

with. PrdcedurhA for™t hé oameersi on of nriﬂzx
to Corrpour%a 9, Conpound 36C amas’ converted to Oomumund
71: HPLC. 4.84 25 min; M5 (ES) glg 572 (M+). 122 WO
2005/ 073214 PCT/ US2005/ 001659 BE\P']. (PPh3)4 conc.
HCl, CHO C | B(OH) 36a 0)0 ~S~\

36b 36c N@ smpe% E(CE 436 OzzP H
3.1d 1 d| n.e O 4 40e
conpounds dPBttDH%D'beresent |n LONadgay 26@%%%9?% by

those skilled in the art b varyr ng the starting
materials, reagent(s) and " cofdi ti ons used. Usi ng the
procedure of Exanple 36, the follow ng conpounds were

ification: 5 Cpd I\/Bg‘R/lGIHF)

143 623 (Mrpyr) Ht LE 37 s
[ ( Napht hal en- FXA Z(1- phenyl - N
H i ndol - 3-yl) i P hok¥Eraci d,

N- phenyl indol e Congoung, 37a Wwagnepr epar ed by th

pr ocedu QEE qijg&*h Joc 2001, Eigggiglé? B37.

Usi ng t e 1 described in Cpd 141
substituting rrpound 37a for Conmpound 18b, Conpound

82 was prepar ed HPLC. 4.04 mn; M5 (ES) mlz 457
(MH#). OHHO '-OH ""
Other compounds of the present invention may be prepared by those skilled in the

art by varying the starting materials, reagent(s) and conditions used. Usrng the procedure
of Example 40, the following compounds were prepared wrthout further purrflcatron

Cpd MS (MH)
132 407

EXAMPLE 41
[2-(2-Naphthalen-1-yl-2-phosphono-acetylamino)-naphthalen-
1-yloxy]-acetic acid methyl ester, Cpd 134

‘Using the procedure described in Example 38 for the conversion of Compound 38a to
38c, substituting methyl bromoacetate for benzyl bromide, Compound 41a was reacted to

give Compound 41b. :
Compound 41b was deethylated by Procedure A to yield Compound 134: HPLC:

4.23 min; MS (ES) m/z 498 (MH?).
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Ol N 37a Cpd 82 15 EXAMPLE 38

[ (3-Benzyl oxy- napht hal en- 2-yl car banoyl ) - napht hal en-
wdaz2ybkonethyl | - phosphonic acid, Cpd 122 20 123 ®E@X/US2005/001659

2005/ 073214 PCT/ US2005/ 001659 Using the procedure

described in Exanple 17,ggubstituting Conpoun 38a

(0.30 g, 1.89 mmol ) fe &orrpound 17i, Conpoyng "28b

(038 Q) vvaéHprepared %E’OLC 530&5 mn, 95% (ESYo on

mz 464 )NH Using th 3Cribed in ACHOsF.
1998, , 24789, AS4ARQ ‘
mol ) wa onverted @

Q22.9, 8
L5 T
4. 43 mi n,498% Conpound 3861b(0 14 g, 0.25 mmol Evgq;a

@ (0. 16
deet hyl ated by Procedure A to give Conpound 12 P
(0.114 g):. HPLC: 4.08 nin; M5 (ES) mfz 498 (M#). EtO

CEt EtO OBt :::::8:e,iux O x5' 38a 38b N
38c HOOHHP M-Br | \ \ -éig&%ég—z%c /|  Pyridine O
0 Oieghhit@RniByid ﬁ@oxa&ﬂmhmp'méndim -yhretismay}-napimtetdn-2picarbamoyl}-
may be prepared by t S gyt by

5 varying the starti ngp'ﬁeiify&ré% ého eagcbcié%f]s) and
condi tions used. Using the procedure, of Exanple 38,
the f
ort £ U o BB ERantil 2 6 SRAL S oAbt oMbl a2a 0 a2,
Anpoliad 458 41.01 g, 1.89 mmol) was converted to Compound 42a (1.12 g): HPLC: 3.78
mln MS (ES) m/z 522 (MH").

10 Usnng the procedure described in Example 24, substituting Compound 42a (0.25 g,
0.48 mmol) for Compound 24e, Compound 42b (0.27 g) was prepared: HPLC: 4.54 min,
97%, MS (ES) m/z 665 (MH")

Compound 42b (0.15 g, 0.23 mmol) was deethylated by Procedure A to give of

Compound 114 (0.096 g): HPLC: 4.19 min; MS (ES) m/z 609 (MH").

CH3
OH
EtO O

O\‘ l
L|OH 4-PhPiperidine .
— 42b
HOBt, DCC

15

O N O N
(E)tO OFEt HO OH

° i$e § ¥ de
TMS-Br N
OO L0
Cpd 114
Other compounds of the present invention may be prepared by those skilled in the

art by varying the starting materials, reagent(s) and conditions used. Using the procedure
20  of Example 40, the following compounds were prepared without further purification:

Cpd MS (MH")
130 583
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15 EXAMPLE 39
[ Napht hal en- 1-yl - ( 3- phenyl car banoyl oxy- napht hal en- 2-yl

wo e@siozizny/| ) - net hyl ] - phosphoni ¢ acid, Cpd 95 BEI/N§20051@01659

procedure described in Exanple 27, substituting
Compound 38b (0.19 g, 20 0.41 mmol) for Conpound 27a
and phenyl i socyanate for beB%AMPsE&Banat e, Compound
39a  (0.18 gy r 4Ry droxfpHen
(ES) m z So s Wﬁ%@ﬁﬂmbﬁé@ﬁ [§I§ PhavoxyHend

was deet hyl a’c"@)ﬂ%’ amoyawiine-methyl-pfiasan %ﬁﬁeu%d §@
(0.12 g): HPLC. 4.16 nmin; MB (ES) nfz 527 (M#). 124

10 2000} Htad 43R éN%O@fré@%@oﬁp g S5 R H

Naetg\g@tqd),w Rriogedure Apandihe crygeq prpduqi_:me_qgougd |n 5 mL of methanol and
&y(eéfeb[v% Aé\@ﬂﬂ{; '&@1(9!1(9 ﬂmecrﬁ&RJ?QWa)s sﬂh@@fdr@“ 86, tHers 86BAEY With 1N HCI

]-am no -na en- 2-yl car bano

lapheongestiated yndweﬁwqdmﬁmaaﬂ @n@éuﬂf'ed@dewﬁe phase HPLC (12-
t SlegG! | 4

RS Q%t&?%'m?“‘s%%?“‘f%‘“ B e e 0,04 i

(Té%M%éEéS)lm/ZE)?BWM substituting Conmpound 40a -

(0.80 g, 10 3.11 nnDI) for Conpound 17c Compound 40Db

(0.53 g) was prepared: HPLC. 4.20 m n. Con'pound 40b

(0.28 g, 0.50 mmol ¢ I ssol ved in TFA(l L)

GUY
all owed to stand lfor” ni. TMElBePya@k Ut | on was H H
concentrat d PE&SSure at r Nat
0. 47 oun@l 4 as a 4.2 TFA s HFIEC

3.40 mn I\/IS ( ES) MZ 463 (MH). To a sol utlorbpmés
Conpound 40c (0. 1371 di i sopropylam ne (0.37 nL, 2.1
mmol ), 15 HOBt (0. 068 g, 0.50 mmol), and

Boc-i soni pecotic acid (O. 11§XgMpo_551Q rmol) in CH2Cl 2
(5 mM-) was added DCC (0. 103 g, 0.50 . After
stirring for {(@Cmorome@zmbkh@paewﬁyl)dﬁ %rl!"'é@FOXWPF?Pyl)
CH2Cl 2 and f L

sequenti al | y{"\b\}, 'ﬁﬁgmﬁyﬁ%ﬁa?{” @g?glrmgm%%pg 14)9
and brine, then dried (Na2S®™), filtered and

- concent §aliReh o tRipduRE 4a8¢0.29 g, 0.63 mmol; prepared according to Example 6)

in 15 mL of methanol containing 5 mL of 1N NaOH (aq) was stirred for 25 min. The
solution was concentrated under reduced pressure, and the residue was suspended in 1N
HCI (aqg) and stirred for 1 h. The solid was collected, rinsed sequentially with 1N HCI and
water, then dried under a stream of N, to yield 0.23 g of Compound 149 as a pale yeliow
powder: HPLC: 3.71 min; MS (ES) m/z 422 MH“

4 Hac\u,OH Hsc\u,OH
, CH

, 44a . Cpd149
EXAMPLE 45

[[2-(2-Amino-phehyl)-vinylcarbamoyl]-(s-chIoro—benzo[b]thiophen-
3-yl)-methyl]-methyl-phosphinic acid, Cpd 151
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HPLC. | 5
2005/ 14 P " @
‘2z N A “NGAH NHBo® N TEACONTFA O 40a 408

pressure at rt. The residue was crystallized from
CH3CN to yield 0.14 g of Conpound 40d 20 as a white

W@ 0s@732HPLC. 4.08 min; M5 (ES) mz 674 (M) . PCOOPINOSION1659

40d (0.14 g, 0.21 mTDI) was stirred with TFA (1 nl)

% AP B PREA  PA BUS B oo

145b byntheImethdtboft Exampilec 1 iir Eompsuredidsisiwas degthylateglaccording to

F3SE4E ke By TN 36 e BTFILEBBA Pt oL

19, FHRDE MRUES) i@z 424t(MiHAL. ed NaHCO3 (aq), and bri ne,

then dried (Na2SO4), filtered and concentrated under
reduced pressure at rt to yield 0.15 g of Conpound 40e
as a white solid® &PLC 4. 01 nin.  Conpound 40e ,_M@Q ' OEt
deet hyl at ed b)q Poce e Ato yield Conmpound 14]1

S) 10PEPIETRNNH) .

CEt H© PlH
ABY: Et O OEt®
H- p/ \ \ N lcpuasaBoc-1soni pecotic acid O / 1.cphaéy

5/ 001659 EtO CEt

40c NH 40e HOBt, DCC, DI PEA 40d 2.2- Naph. 000!, DI PEA "
O BocNEtEOORHOOH HPHOAP/ M O TVSBr %Br,
/- NH NH 40e Pyridine 00Y. N\ |::ZI1I: I|ONde 14
o

HCLOH [
P
H
oS
' |
NH, O S

.Cpd 151
Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. 'Using the procedure
of Example 45, the following compounds were prepared without further purification: ‘

Cpd MS (MH)
172 421

EXAMPLE 46
{(56-Chloro-benzo[b]thiophen-3-yl)-[2-(2-ureido-phenyl)-
vinylcarbamoyl]-methyl}-methyl-phosphinic acid, Cpd 158

To a suspension of Compound 45b (0.14 g, 0.31 mmol), acetic acid (0.4 mL) and
water (1.6 mL) was added a five-fold excess of sodium cyanate. The reaction was stirred
at 60°C for 1 h, and the crude product was collected, washed with water, dried under a stream

.of Nz and deethylated by Procedure A.  The product was subjected to reverse phase HPLC

(25-90% MeCN/H;0) to yield 0.026 g of Compound 158 as a white powder: HPLC: 3.22 min;
MS (ES) m/z 464 (MH*), and 0.037 g of Compound 159 as a white powder: HPLC: 3.46
min; MS (ES) m/z 507 (MHY).
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her conmpounds of the present invention may be prepared
by those skilled in the 5 art by varying the starting

worios/7Ris, reagent(s) and conditions used. UsP@musines/001659

procedure of Exanple 40, the follow ng conpounds were
prepared wi thout further purification: Cpd l\/%(l\/l—H)
132 407 EXAMPLE 41 10 HC.ii OH

[ 2- (2- Napht hal en- 1-yl - 2- phosphono- acet y| anpl‘ no) -nha
| en- 1-yl oxy]-acetic acid nethyl -e

the procedure described in Exanple tbe
conversi on of Conpound 38a to 38c, suﬁ{ltutl ng

met hyl br onpacet athgEN enzyl br oni de? Qanp&ehdé41a
was reacted, {, gl_sm__%onﬁéﬁn.d 41 b. Conpound 41 b
was deet hyl a ec? byzl%r,v@cBedure Ato yield Co ocund 134:
HPLC. 4.23 nmin; M5 (ES) miz 498 (MH).

2005/ 073214 PCT/ US2005/ 001659 C+H3 q,b

CEt HOOH p &P/ | p NH2 H HO P. \\
4la 41b Cpd 134 EXAMPLE 42 NH O

(Napht hal en- 1-yl - {1-[ 2- oxo- 2- (4- phenyl -Jpi per 1-yl)
- et hoxy] - napht hal en- 2-yl car banoyl ) - 5° )Q E’ bg&ﬁg

nmet hyl ) - phosphoni ¢ acid, Cpd 114 Usi ng ddirq\,pgr ocedure

of Exanple 32 for the saponlfl cation of Conpound 32a

to 32b, Conpound 41b (1.01 g, 1.89 nmol) was

converted to Conpound 42a (gxAgiPRE:4APLC. 3.78 min;

M5 (ES) mz 522 (M+). 10 USing the procedure

bisbblen- 1 i-selspbam i mehgi PhoSTON A Eleiyicashemoyimethyl ester,
(0.25 g, 0.48 mol) for Co fgz4e, Conmpound 42b

(0.27 g) was prepared: HPLC. 4.54 min, 97% M (ES)

mz 665 (I\/H+) Compound 42b (0.15 g, 0.23 nmol) was

d h 2.
Segggﬂ i HPLC&rWQ 3t ( b@1?ij%3Qﬁmo§‘éﬁHWNfd|étﬂﬁ 2

oxyagetamide (0.15 g, 1.17 mmol) in pyrldlne (5 mL) was added 1- (meS|terne-2-

sulfonyl)-3-nitro-1,2,4-triazole (MSNT; 0.47 g, 1.59. mmol) and the mixture was stirred at rt.
for 3.5 h. The reaction was concentrated under reduced préssuré, and the residue taken
up in EtOAc. The solution was washed sequentially with 1IN KHSQO, (aq); saturated
NaHCO;(aq), and brine, then dried (Na,SO,), and concentrated under reduced pressure.
The crude product was purified by flash column chromatography (silica, 0 — 30%
acetone/heptane) to yield 0.07 g of Compound 180 as a yellow solid: HPLC: 3.88 min; MS
(ES) m/z 594 (MH").

, . 0 o]

o)
HO.ji.OH Eth NEt,
R’ HOCHgCON(CHgCHs)z o 9,0

oY
IOARSe
O o ©/\/
||
Cpd 37 O Cpd 180 O

Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Example 47, the following cbrhpounds were prepared:
Cpd MS (MH*)
179 510
181 656
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EtOCEt EEOOCEt OHOQp O H=p / \' \ NI \ LiOH(:

NOI \ 4-PhPiperidine, 42b 0 O / HOBt, DCC 15 41b 42a
wO2Ns7I1O H OEt POEt HO OH O H o;p O~r N TMSP@I/USNM0®001659
O 42b Cpd 114 Ot her compounds of the present invention
may be prepared by those skilled in the art by '

varying the starting materials, reagent(s) and
conditions used. Using the pxamMPil&48 20 of Exanple

40, the fol hout
furt he:e pSrMMBﬁ&?f?HnP%%O(%@%%ﬁ agjggséq'ola% %‘ﬁ)
2005/ 073214 PCT/ US2005Nah P etdmidd/Rigd #8 ( '
[ (5-Chl oro-benzo]
b] t hi ophen-3-yl)-[2-(4-hydroxyl -phenyl) -
vi nyl dgsi @m)drdicmtdﬁaés}cnb&! imyExam’pr@phC(Bomp(adeM Orid §®.27 mmol),

&?ﬁ%@”ﬁqol (@Z’s”’- 9, 8?%0 'H&]OQ @éhﬁ"ﬁ 4@&3 ar . oy i H)éncp ine (5 mi)

caffoft@dm otlgof Compodns $78,\e8ch Whitepawdenf HmaCh amelmianms (ES) m/z 408
W_F; t ed W|th 0.210 g of KOH The mxture was stirred
then acidified with 1 N HC (aq),

conc er(bthai Efinpoues of métmésbrit)rrﬁéﬁttm&n@} bé bre@aebocw thbseskilled in the

SRR TR R0 e reri Sl rtionR e iing the procedre
gExamﬂvl% F?B?O;ﬂ?e f?ls(ﬁi)v%!%):gmibé%\rﬁﬂ\ﬁ%é MdpéiredO\ ﬁlC_IE.t gl?d—( AHO

" - B /ridi he ~n+ L i c
OSHOOS 43a Cpd 66 EXERBLE T
{(5-Chl or o- benzol[ b] t hifophqp33- Y1 u32- ( 2- hydr oxy- phenyl
) -

EXAMPLE 49
{(5-Chloro-benzo[b]thiophen-3-yl)-[2-(3,4-difluoro-phenyl)-vinylcarbamoyl]-methyl}-methyl-
phosphinic acid diethylcarbamoylmethyl ester, Cpd 185

Using the procedure described in Example 47, Compound 17 (0.25 g, 0.57 mmol),
N, N-diethyl-2-hydroxyacetamide (0.37 g, 2.86 mmol), and MSNT (0.25 g, 0.86 mmol) in
pyridine (5 ml) yielded 0.14 g of Compound 185, as a white powder (~3:1 mixture of
diastereomers). HPLC: 4.03 min (24%), 4.11 min (76%); MS (ES) m/z 555 (MH").

Other compounds of the present invention may be prepared by those skilled in the
art by varying the starting materials, reagent(s) and conditions used. Using the procedure
of Example 49, the following combound was prepared: '

Cpd MS (MH*) | Diastereomer ratio
183 513 1:1

 EXAMPLE 50
{(5-Chloro-benzo[b]thiophen-3-yl)-[2-(3,4-difluoro-phenyl)-vinylcarbamoyl]-methyl}-methyl-
phosphinic acid 2-amino-ethyl ester, Cpd 184

Using the procedure described in Example 47, Compound 17 (0.27 g, 0.61 mmol),
N-Boc-ethanolamine (0.11 g, 0.67 mmol), and MSNT (0.54 g, 1.83 mmol) in pyridine (5 mL)

131



10

15

20

25

vi nyl car banoyl ] - met hyl ) - net hyl - phosphi ni ¢ acid, Cpd
149 A solution of Conpound 44a (0.29 g, 0.63 mmol;

w@e@saryed according to Exanple 6) in 15 nL of PORUREN®D01659

c_ontai ning 5 nL of 1 N NaCH (aq) was stirred for 25
087 53 B bb PEsYS B GRS b €8 ftercomers)
(I-ERDC a4mi7 atin (22e6), £.20 rdmiMG%hWIS (:Ess)dnmsc(MH*)sct ed,

2GR o855 8 G 2o

kiR, tAsn Bo@ngatedlunaer repoveEtEpressiire.CThe rekldus was pdsifieEBY reverse

Bgsa ARub o e 55 © B S PEptb TaShs i mhe poncer

415FA salt; ~1:1 mixture of diastereomers by 'H NMR); HPLC: 3.17 min; MS (ES) m/z 485
(*AZ -(2- Am no-.phenyl ) - vi nyl car banoyl ] - (5- chl or o- benzo[b
]

Hl)ophen- 3-yl)-met hyl]-nethyl -phosphinic acid, Cpd
151 128 WD 2005/ 073214 PCT/ US2005/ 00 6 Conpound 45a
(prepared according to Exanple 6) ted to
conpound 45b by ddien,mideach@f,), Exanpl e 1OH Qund @5b

was deet hyl endad ocedure A andP pu? (ed
by' trituration V\W'ﬁ"’ﬁlNHCI (aq) E
151: HPLC.- 2.78 nin; I\/S(ES) mz J 5

A
H3C. P, Ot | C I—BC~OEt c %Pd/C H2NENH2 \
N2 OS()CNH2 Ol S CCNo de 45a Cpd 45b5fa TVG- Br
H3C,0 ",0H G H CN AN L
OJ,CHS

TFA
L —

Cpd184 .

. EXAMPLE 51 _
2,2-Dimethyl-propionic acid {(5-chloro-benzo[b]thiophen-3-yl)-[2-(3,4-difluoro-phenyl)-
vinylcarbamoyl]-methyl}-(2,2-dimethyl-propionyloxymethoxy)-phosphinoyloxymethyl ester,
- Cpd 186
and
2,2-Dimethyl-propionic acid {(5-chloro-benzo[b]thiophen-3-yl)-[2-(3,4-difluoro-phenyl)-
vinyIcarbamoyl]-methyl}-hydroxy-phosphinoyloxymethyl ester, Cpd 187

A solution of Compound 2 (0.25 g, 0.56 mmol), triethylamine (0.31 mL, 2.24 mmol),
and chloromethylpivaloate (0.32 ml, 2.24 g) in DMF (2 ml) was heated at 60°C for 2.5 h.
The mixture was cooled to rt and concentrated under reduced pressure. -The crude
product mixture was subjected to reverse phase HPLC (37.5 — 90% MeCN/H0) to yield
0.035 g of Compound 186 as a white powder; HPLC: 4.77 rhin; MS (ES) m/z 672 (MH"),
and 0.16 g of Compound 187 which was converted to its tromethamine salt by treatment of
a methanol solution of Compound 186 with 1 eq of tris-(hydroxymethyl) methylamine. The
mixture was concentrated under reduced pressure to afford the tromethamine salt of
Compound 187 as a white powder: HPLC: 5.13 min; MS (ES) m/z 558 (MH).
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NH2 O S Cpd 151 O her conpounds of the present

i nvention may be prepared by those skilled in the art
whyoozarizisig the starting materials, reagent (s)Penus2005/001659

condi tions used. Using the procedure of Exanple 45,

the foll owi ng conpounds were prepared w thout further

purification: 10 Cpd M5 (MN 172 421, EXAI\/PI_:Q\EL{@

{(5- Chl or o- benzo[ b] t hi ophen-3-yl)-[2-(2-ureido

- vinyl carbanoyl | - met hyl } - met hyl - phosphi ni ¢ aC|d

© 158 15 To a suspension of Conpound 45b (O 14 g,
mmol ), acetic acid (0.4 nL) and water
added a five-fold excess of sodium cyanat
lSPde

reaction was stirged af 60'C for 1 h, @ he cr

product was colHPgbPdd, (washed with vvater dri e@pamsder

a strea f e ndth)dmgcﬁﬁmhjy Procedure A The

pr oduct S Subjlectjed r everse—ptase HPLC 2Q |(25- 90%
MeCN/ to yi&ld s026 g T6f P¥orRpound 158 as ﬁ)<
powder: HPLGpa3.22 min; M5 (ES) mz 464 (M),
0.037 g of Conpound 159' as a white powder: HPLC -

min, MS (ES) mz 507 (MH+). 129 WD 2005/ 073214 4 O " °

'PCT/ US2005/ 001659 Cl H3C,,OH _ P H N '
1- H
O

enyI)

0--kNH2 Cpd 158 1. NaOCN, HOAc, H20 de
OCG HIC, im,CHH N\

. Cpd 186

Other compounds of the present invention may be prepared by those skilled in the

art by varying the starting materials, reagent(s) and conditions used. Using the procedure

of Example 51, the following compounds were prepared:

Cpd MS (MH")
188 670
190 514 (MH)
191 670
5 .
Using the procedure of Example 51, and substituting Compound 37 for Compound
2, the following compounds were prepared:
Cpd MS (MH*)
174 438 (MH)
175 512
176 466 (MH)
177 | 482
10 Using fhe procedure of Example 51, and substituting Compound 17 for Compound

2, the following compound was prepared:

Cpd MS (MH") Diastereomer
ratio
182 556 3:2
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NH Os O-kNH Cpd 159 0 NH2 EXAMPLE 47
(Napht hal en- 1-yl - styryl car banoyl - net hyl ) - phosphoni c

wa@eood/odizdé et hyl car banoyl net hyl ester, 5 Cpd 1BOr/U82085/001659

sol uti on of Conpound 37 (0.21 g, 0.53 mml) and

Q"yﬁ g:ﬁie%@é\ﬁﬁgc bSREh m(rﬁ'é%q( thg)ﬁg_sgfredl% i08tby'uding Example

Biioflomsd by Bxaimpllecmlaﬂd darying alze)‘start(nWenﬂs Aéagent(s) and conditions

340, R RERA B 2 230, 71 e n e 6 2rgcead 21, 222,220,

Fﬂ2ﬂ| $225 2262217, @‘Iﬁ %‘HS Bd&@'lg_aml l) 32UP32.I'12'J]?.EU@BK The

sol utl S wasne seguenti a W y .

St o TR R R PR R benadety s skl e 578 using Example
(INBiswidd byaBrhrmele Ge Naricveging tiaestaiting ueaeis, @8838&(s) and conditions

BT o R o8 2B B 5 0, DT Me BRIz s 230, 240, 201,

\ide| 94%) 204, 2UR)0AETITORNS| 2H8D25T 251y Ed, 08B STHA, 055, H4BECR57, 258, 250,

208, o) Bigeb 3 o ol ot 5 o 50,2 2, g9, 294,205,
Qe 3797 208\od\GR4 (0%, 356 5952328 gaggp@wt %1 gdsztk Blsls e305|34 :335 336, 337,
s se ski [

t g 5@‘@134&5&@5@ ﬁgfsg?’grgg‘{@”ﬂ%%érl al s, reagent(s)

and conditions used. Using the procedure of Exanpl e

47, the foll ow ng corrpoundsEmanErgzoared Cpd M5

b Us2o oo RS bR s S TRSHATAdcbioro phenyi-viny-

-yl - 2- (2- 0pq2k-hi{B3, di’cbx@ ﬁ@éﬁ%@h@ éetémlde, Cpd 189
N-styryl - acet am deg_{Cpaﬂ 178b5 Usi ng tzlzaproce eurg ~

descr lAb@cﬂut'idh cﬁméﬁa (PBRPEHY rﬁ%b@ ahl G])m&)uﬁa 52R|_?prepared
ro anedl ),
(agcq)gmg to ]:IA# }ﬁ%g; 91 (,Zﬁ) ﬁ%@@ g%'g 1(3}@ 9,1 1)0 04 mmol) |n toluene (15 mL) was

refluxed for 24 h. After cooling to rt, the mixture was concentrated under reduced pressure
and the residue was purified by flash column chromatography (silica; 0-30%

: acetone/heptane) to afford 1.0 g of Compound 52b as a viscous oil: HPLC:' 3.03 min; MS |

(ES) m/z 303 (MH").
From Compound 52b (0.51 g, 1.69 mmol) was prepared 0.28 g of Compound 189
by the procedure of Example 1: HPLC: 3.96 min; MS (ES) m/z 484 (MH").

0
M _ /7

Ho"~"~op _MeOP(Clz TEA 0§ >
H G ©

52a

\©f§ \ch 1. n-Buli
2, OCN\/\C[F
N

0/\> cl
 OsP:

~0

F. N
l

Cpd 189
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afforded 0.01 g of Conpound 178, as a white powder:
HPLC. 3.52 min; M5 (ES) mfz 408 (M#). 10 O her

weeowpouds of the present invention may be preper/@s2005001659

those skilled in the art by varying the starting

| g?gigﬁﬁl?ié" % dgggn ond q?/ﬁag 'ggbﬁﬂ}?gar@\g%usmg Example

Bpepdvadingihe st@nr(gl\/lﬂ-a)ena[h?&agaﬁt(s) ENAMBhﬁtldr&‘ dsed: compounds 264,

258256 AT BB AR D ek PRI LR F S A BT vt 220 P, 281, 340,
duetdnd ca8 Baapg4sTEByAnES4ZRr, Cpd 185 Using the

procedure described in Exanple 47, Conmpound 17 (0.25
g, 0.57 mml), N, N-diethyl-2-hydroxyacetamn de (0. 37

g, 2.86 mol), and MBiNlodidal BRoefimepiaBBxampleg in 20

pyridine (5 m) yielded 0.14 g of Conpound 185, as a

white povvder (-3:1 mxture of diastereoners). HPLC

4. 03 mhe u(lﬁﬂ% the”co]ﬁpdThﬂs 67 & presihi inEHtiontas bShinkrbtbase inhibitor

O her coO ounds [ esent nve
SharaIagy: a3 A 6OUmaRs InMior veer or 1o Sy ek Cifigmmtory or serine
&&éééeﬂﬁedﬂi&[‘e@ ristr@ers lc&A 86 Wefehindt cesramigtib ensprasédlres descnbed

the procedure of Exanple 49, the follow ng
und was prepared: 25 Cpd M5 (M) Di astereomner

ratlo 183 513 1:1 EXAI\/PLE S8ample 1
{(5-Chl or o-benzo[ b] n- 3- 4-di fl uor o- phe
nyl ) -vi nyl car banoyl§™ r@qt?ly;gjmroly ﬁo“§5ﬂ¥%u c acid

2-am 'Ehzﬂh@éébta%&b@hyd |slr§fé33€brélﬁiéé@uKeh%plébt@@@ﬁ@tbmetncally using

d bed Ex d 17

BN SRRIGNHESS {HuTHRSH IR, B AP MptentEHbAAIE Y SicAlg-Ala-Pro-Phe-

gﬁ%’g Hdeherh) th aguieBds Blmér) 450 ik TH$! 11860 oM MalCl, [)1-39 Oy\@nd a microplate
73214 P /. US /001659 | el ded

\gceé rep EXRSEIEEES w%rezzomdmtgg B? QXIBQ the enzyme and
@uﬁéﬁﬁé mhﬁrét{onsW’bﬁM éth\e”O Irg rﬁﬂ%%stre&e%hdﬁeﬁ ihg @94 inhibitor

Condsmirgion;, Geanass ) 2bspaanne 20k AN Wiere U OIS thggoftware
Brdyrarh fwtrr@&r(mmct@fr %vié@@%pdrﬁ@h&tﬁﬁ\ difeﬂﬁ'fkié amthij W|thout inhibitor

resid Eéttﬁ%a 5 gra?q 'Bm(tjq?byl/&grrge\/ rgfn?w&%\ﬂﬁlﬁdcﬁ%ﬂatﬁg bg Cmipta%ng the initial

Péé@ﬁ@ﬁ slopd& 6 thalshinptek: vmmuxhhb&orqi) tt@bs@smwmmrs 10y valdes were
HPLC, 3f17mn ”EP é g n%“
determmed using a four parameter fit logistics mo el. The termt "NT” indicates a compound
that was not tested. _ “
Table VI summarizes the assay results for chymase inhibition for compounds of the
present invention:

Table Vi

Cpd Chymase N | Cpd Chymase N

1 10.010+0 2 | 84 [1.750+0.285 2
2 10.011x0 2 | 85 |1.800 = 1.200 2
3 (0.013+0.007 | 2 | 86 [1.9000.400 2
4 10016+0005 | 2 | 87 12.036 1
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0 NOGC HO(CH2) 2NHO02CH(CH3)3 H O,u, CH3 Cpd 17 H P
MSNT FN F O S 50a TFA. H2N OAP C

WOR005/073p 184 10 EXAMPLE 51 2, 2- Di net hyl

acid
{(5-chloro
nyl ) -

vi nyl car ba
oxy) - phosp
2,2-Dineth
{(5-chloro
nyl ) -

vi nyl car ba
ester, Cpd
mol ), tri
chl oroneth
was heat ed
tort and
crude pro
HPLC (37.5
Compound 1
(ES) mz 6
was conver
25 a met ha
tris-(hydr
concentr at
t romet ham
HPLC. 5.13
2005/ 07321

,CH3 H TFA F |
- pr opCDORINO5/001659

benzofbithirophen=3=yi)=12F (3, 4-dirftugro=-phe
Ic IC M) '
e | g TR 2.[2-1 ey - rgaey! doret|n
i OXyHet hyl gster 186 15 an
| &pr|@pdion: 0.086i d 2 88 [2.040 +0.190 3
benzo[ b thio her-3- -12-(3,4-di fl uaro-phe
6 o[ J p 4 )a (100+0200 2IO
el ﬁ}gf‘%@b&%yc : °2iy "&?WV' o ol oY
et Byl [P 0181 |Ma R.gf |Pmdo . 20 andy
yipiviatoate (0. 32 -, [2-24.g) i n DVF ([2- 1)
a9 602D+ 0D0® h. 2 Theoan 400 was cdgol €d
concentr at ed under reguce pressure. The
k& |R.929:# 8.08s |s1thj ec¥® ever se \phhs
-,.90% t e 5 of
e dﬁ%ﬂi‘ar@%@m A,i'z',y Hig 207&. VY
[ 2o '\”Fd;*d3s+@reﬂso 16 9] ods Gonmpynd 187 whj ch
eo O I'US trormtnam e I[ Dy treatTent (_f
nall3 sd).040 £0.020 Cordpolings 1126800 th 1 eq of
aéyne z(g nmet hy Ianlna. The m xture was
3 5 ab&hﬂi@d %2s519% 12882 % 8889t e 2
he, sdl au 187. a whi te powder:
n:!i, 4\:’%‘%\:&@%5‘?‘ %u \lvurri&po’) \Aﬂ p “F
d RET/AS3000/38165% D 89 |2.963 +1.180 2
17 | 0.058 = 0.012 7 100 {3.001 +1.431 3
18 | 0.060 = 0.020 3 101 [3.115 1
19 | 0.066 = 0.010 6 102 3.450'1 1,
20 | 0.080 + 0.004 2 103 | 3.627 1
21 | 0.080 x=0.020 2 104 {3.879 +2.414 3
22 [ 0.090 = 0.028 4 105 (4.100 1
23 |0.100+0.030 .| 3 106 |4.300 1
24 |0.100 = 0.033 3 | 107 [4.300 = 0.030 2
25 | 0.109 = 0.030 3 108 |4.338 1
26 - | 0.120 =+ 0.030 4 109 {4.400 1
27 |0.130 = 0.020 2 110 | 4.451 1
28 | 0.160 + 0.004 2 111 (4.617 1
29 |0.166 +0.012 2 | 112 |4.735 +1.655 5
30 |0.170 +0.010 2 113 |4.803 + 1.688 2
31 |0.190 1 114 }4.899 + 1.339 2
32 |0.210+0.010 2 115 |5.362 1
33 [0210+0.690 | 2 | 116 |5.400 1
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H FNCCHROCCO Bu FI/ Ol s TEA, DMV, 0 o0 O Cpd 2
w@@sier2¢él 0,P, , F N-11 FOIl s Cpd 186rCx/igr005/001659

conmpounds of the present |nvent|on may be prepared by
t hose skirtteg—Tmtihre—art—byvaryinyg tte starting
mat eri alls, reagey, angd condi ti ons @S ng, the
procedurecp@f EcﬁgigagLSl Nhe @9&' O\Acﬁg,ig\ggpomﬂs ner e
pr epare VS (V)88 §7 90 514 (IVFF o1
670 5 USI3I49 0220 pr@o Ul e2of E@hﬁbﬂ&ﬂ 0znd| 2
substituting|Conmpound 37| for,] Compound 2, the :
fol | owi N : 11815780 210018k ) 2 174
438 (IVH" 17 2 46 482 10 Usi,ng|the
procc(adur) 38 a‘zg&ﬁ'q}aagoi afid Lj‘q**.étéli Rrg—Corpot ngr 17
for Conpougd) 9250ll1E130! | OM N0150TBBEHY 1680 P| eBAr pd:
Cpd M5 (M) TDrastereone ratTo

38 | 0.284 +0.108 2 | 121 |5.900 1

'39 |0.310 +0.040 2 | 122 |5944+1.688 |- 2

40 10.320+0.140 | 2 | 123 |6.600 1

41 | 0.330+0.020 | 2 | 124 |6.700 1

.42 | 0.340+0.130 4 125 {6.700 1

43 | 0.350 +0.070 2 126 [7.000 ‘ 1 '

44 | 0.350 £ 0.220 2 127 | 7.000 + 1.100 2

45 10.371+0.110 2 128 |7.300 1

46 | 0.388+0.116 2 129 17.400 1

47 | 0.410+0.100 2 130 |7.436 +3.734 2

48 104210151 | 2 | 131 |7.681 1

49 |0.430+0.090 2 1132 |7.900 1

50 |0.430+0.150 4 | 133 [8.083 +3.153 4

51 | 0.460 + 0.060 2 134 {8.110 +4.753 2

52 |0.480+0.180 2 | 135 [8.300 1

53 0.490+0.160 | 2 | 136 [8.630+0.810 | 2

54 10.510+0.124 3 137 |8.665 1

55 10.520 +0.510 2 138 [8.700 1

56 |0.606 +0.130 2 | 139 |8.800 1

57 |0.609 1 140.19.200 + 0.730 6

58 [0.630+0.130 4 1141 {9.500 1

59 10.635 1 142 |9.538 +4.204 2

60 |0.663 1 143 19.800 1

61 (0.710 1 144 {1.26 +0.29 2

62 |0.820 +0.500 3 | 145 |0.035 +0.02 2
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182 556 3:2 133 WO 2005/073214 PCT/ US2005/ 001659 The
foll ow ng conpounds can be made by those skilled in

wo b@sari2iby usi ng Exanpl e

and varying the starting materi al s,

condi ti ons—us

215, 216,
225, 226,
323. 5 The
skilled in
Exanpl e 51
reagent (s)
230, 231,
241, 242,
251, 252,
261,, 262,
289, 290,
299, 324,
334, 335,
352, 353,
2-(5-Cnlor
phenyl ) - vi
2-(2-0x0-2
Cpd 189 A
and Conpou
91(24), 68
m.) was r

m Xt ure was

and the re
chr omat ogr

afford 1.0
3.03 mn;

(0.51 g, 1
189 by th
(ES) mz 4
Hd OD52
2.0CNr F

210

211

2190 2 2

14

6 foll owed by Exanpber/532005/001659
reagent (s) and

. noc 12
oS Co uuupuunu‘ Z 10 Iy, ZX1zZ, ZI1O, J&eIT
D17, 21 220, 2p1, 222, 224, |
D 31%?32{@) 318N31%d§éo,(':°2 “g‘)asz‘ NG
U1 I Uv'm_l‘lg L.UII!JUL;IIIUb LAl 1TaucT Uy FI UST
té® |2 d3cbyoysong Exajmke |olfh ol | oned by
varyl ng the Sta [l ng materi al s,
a6l |OBa0i+0.088 |uged] 163npoihd6.4828, (228,
P32, 233, 234, 235, 2B6, 237. 238, 239, 240,
B 0540 0480 3,8 HA48 923 +9404 7cn2
P53, [t 28330°300 *Phas BBl 2002
ZO00, 202, y 4 f F 00, 400, 20T,
297 |92300 28250294 .4 295501@.@&610.2337, 2923,
o, [32b, 32/, 340, J3KY, SU, 531, 534, 539,
3368|3320+ 3380 332 B4AS1 (340 +83@ 351,2
354, land 355. EXAMPLE| 52
h- 6% 00930+ 0950 hén 23 [ 1P2NO:18 £ 8.08 4i | (R g-
V4d - o?;?aqfo 079 o2l 153 10085001, | 2
\J LJ.,\) ZT Ul UAAVIIUS LIl BRI Z yl} accTc i anruc,
507t i1aubocd 0.800Pouny 1354 1.0/d86% 09569 (Ml )
Na 54a (prepared| accprding 1o JACS 130Y,
387258413001 3616, [1@ 04155n|0)34 A0t04| uene 2185
ef | uxed for 24 hi After (ﬂ|$§ to rt,| the
L Fhndedp2=9-468 undesk Aﬁﬁr‘ Q90| 2.
o P19 180, B8 3d byl fash golym | o
|~Jll‘y \DIII A, YU 70 AL T T OIIC7T 11T IIC L
0781 1CaTPOVBE 52b 35| asE By @i | HPLE |
5 (|ES) m z 303 [(VHF) . Frjom Conpound [52b "
6‘EBnﬁM&Omﬁ.&iSbrepeﬁej169283.mi@f19Conpc urdl |
6 prdcedur e of , Exanpl e HPLC 3.96 mn; M
S P A €0 Shp T b 6055 + 303 ol p? ot
A 78| 13009 0438 322 €| 161" o%o%s NgBuLi S s
79 |1.600 1 | 162 |0.0090 + 0 2
80./1.650+0680 | 2 | 163 [0.017+0 2
81 |1.700+0.210 | 6 | 164 |0.10+0.02 2
82 [1.700+0.410 | 2 | 165 |0.078 +0.03 2
83 |{1.723 1 | 166 |0.0387 +0.02 2
167 |0.017 + 0.04 2
168 |0.0059 = 0.01 2
169 |0.042 +0 2
170 |0.0031 =0 2
171 |0.025 = 0.01 2
172 |0.041 + 0.02 2
199 |0.0018 + 0 2
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HO-- FNF):~~OIl S 25 Cpd 189 134 WO 2005/073214
PCT/ US2005/ 001659 The fol |l owi ng conpounds can be made

whyoosiooes skilled in the art by using Exanpl e PERUSINS/001659

varying the starting materials, reagent(s) and
condi tions used: conpounds 264, 265, 266, 267, 268,
269, 270, 271, 272, 273, 274, 275, 276, 277, 278, 279,

280, 281, 340, 341, 342, 34§xa@é2 345, 346, and 347.
5 Bi ol ogi cal Experi nent al

| f th
- conpounds of tﬂ@"pﬂsggﬁﬂcﬁfﬁ\x‘igﬁ???ﬁeﬁ ‘ieléﬂl‘ ma

"~ protease inhibitor and, particularlys as a chyrmse

i nhi bi_tor useful for the treatnent of i_nflammatory o

seri ndNeRHGHOLGOBPANAN 41 194 The UeHmERLO AsiimRas evaluated in a

%h@art@a ﬁ@dep&%ghwum aﬁﬁg%nnﬁdlﬁ,%ﬁ lé‘sﬂﬁnéii@&ééﬂdh@é in conscious sheep
her ei n. nz me- Cat a @iSIS sa S

Eﬁwhﬁmdé\f M ff@@“ﬁ%@% Qfﬁ”gfgﬁaﬂfwcﬁﬂ neéf Y@ [Aairway responses and

%ﬁ@éﬁ RiBEe ARy H)}b@lfrbypd#élvﬁﬁess]iﬁ aflergRIShekp NPGRBABSAPharmacology,
Cortex Bi'ochem), "a chronogeni c substrate

(1888, 2133-4)a- Pr o- Phe- pNa) (Bachen) in aqueous buffer

(450 MM Tris, 1800 mM NaCl:, pH 8.0), and a mcroplate

reader (I\/bl ecul ar Devices). 1C50 experinments were

dowauieaid Bpiagoki ng the enzyne and substrate
conc e rEarséﬁdé)(fBSL§ 48s8dsBBE Burveéd 16 aBMsoleibadHof e Bbtained from

vary gthelnlbltor concentratijion. Changes in
é’dﬁ@ﬂ%‘ PRIErohFeSROBSaSNATRE FosarigAn PB@'@GQ% Bﬁ?"lnﬁé’a@@ﬁ ohapecific lung

'493@5% @ﬁﬁ%Fé‘@tﬂialﬁé@ bﬁ@ %Heaé‘he@ﬁWe?@ﬁ*)en -diRA R %&iffeh%%ount (mg) of

enzyne, and w thout inhibitor present at
ftm tegbcqmwmmésas Penialfd apieRplAr @S Grorakdose At apaeitied tyve before

& m Efllehdts . POt mehSREMERR of SR SRr&bbialRdAERhESheep were

inhfbitor to those with inhibitor. 1C50 val ues

wlegrechafiengadwitedscasioriyum anbgen. pMPW?@?nﬁSIQf SRo yrese pltgined
Wﬁﬁhratéfy‘ﬁﬁérecrhﬁller{gé hblﬂﬂ/‘ fecHh 8% I@aﬁé’r%‘é%e éﬁ?dadn tW@?naIf—hour from

not tested sumarj zes t. assa

- braipashalionge bMERBHOMGTIS SFb RIS OBRIEREA hataiahallonge followsd

| _ I N
b?l?eﬂt h BBst cﬁamr@e\w 6&59%&%{! t§4nﬁ§£%%é)%w% @@»e%&&ﬁi&?
C?/ompound 17 was administered as an aerosol at 4.5 mg/dose (ca. 0.1 mg/Kg/dose,

based on a 45 Kg sheep), 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 point. . '

Compound 17 was administered as an oral solution at 15 mg/Kg/dose, twice-a-day
(BID) for three consecutive days, followed by a dose on day 4, 2 h prior to antigen
challenge. Ascaris suum antigen challenge was given at the zero time point.

Figure 1 shows that after aerosol administration the early airway response (0-2 h
after antigen challenge) was unchanged and that the late airway response (6-8 h after
antigen challenge) was completely blocked (n = 2 sheep/group). |

Figure 2 shows that the delayed airway hyperreactivity measured at 24 h post
antigen challenge as measured using carbachol challenge was aiso completely blocked by
compound following aerosol administration. ' ,

Figure 3 shows that after oral administration the early airway response (0-2 h after
antigen challenge) was unchanged and that the late airway response (6-8 h after antigen
challenge) was completely blocked (n = 2 sheep/group).
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2 0.011 0285 1.800 1.200 2 3 0.013 0.007 2 86
1.900 0.400 2 4 10.0160.005 2 87 .036 1 135 WO

wQoe50@23L14 PCT/ US2005/ 001659 1C50 (pM | C50PCPNE2085/001659

pd Chymase N de Chymase N 50019 00052 88 2 040
0.190 3 6.0,0 2 89 2.100 0.200 2 7
o 004 @%423“9‘5% tf@t the deloysesl a"@\'auﬂypa” il b%aﬁure@ it 24 h post

@%91 cl%lIQﬁ_}% & r%aé’.xré@gsﬁl\g cé@)a@h&%ﬂalléhg@b@s%l&ﬁccﬂnﬂ@t%ly blocked by
1 0.03 0.010 2 94 2.755 1 12 0.038 0.013 6

‘2.0@'99%0'fOE@N'DQQEﬁiadG\J@%Eﬂf'Qnge 2.800 1 14 0.050 O. 010

2 97 2.882 0.899 2 15 0.052 0.015 3 98 2.900 1 16
0.055 0.005 2 99 2.963 1.180 2 17 0.058 0.012 7
100 3.001 1.431 3 18 0.060EX@m@ed 3 101 3.115 1 19

0.066 O. ﬁ%nﬁacé@iﬁei?b As%@g?& B BFion Bf @%A%sé:%oﬁP@?e?;tlél
21 0.080 020 2 104 3 .414 3 22 : .

d?rmumlfb@fwmoo 1 23 0. 100 0.030 3 106 4 300 1 24

Cl)o éogl\%%% @%?agﬁe &Vvl% 3 we%ohﬂg)%fﬁ) 38y, 8"(’)91:? %St(gi Q\Qé?nlght then dosed

by op) gavagepata lgwel of 15 2@9/@ wigna CQ'"@QH"CQ Garopgungisvere forgiulated in

@O%G@dr&épéeza-g Addedraf35 1.655 5 30 0.170 0.010 2
113 4.803 1. 6%8 2 31 0.190 1 114 4.899 1.339 2 32
0. 210 Blepdmemptes) (D5 mLpwerercollected into lithium heparinized tubes at 0.5,1.0 and

2.0 h post dose via orbital sinus puncture. Blood samples were centrifuged at 2000 rpm forl
~3 min for cell removal, approximately 200 plL of .plasma supernatant was then transferred
to a clean vial, frozen then placed on dry ice and delivered to SFBC Analytical Labs, Inc. for
analysis. ,

Plasma samples were prepared as follows. Two hundred microliters of acetonitrile
containing 1 uM internal standard was added to 100 pL of plasma to precipitate proteins.
Samples were centrifuged at 5000 g for 5 min and supernatant removed for ‘analysis by
LC-MS. Two hundred microliters of water was added to adjust sample solverit strength
and prevént peak splitting. Calibration standards were prep]ared by adding appropriate
volumes of stock solution directly into plasma and treated identically to collected plasma
samplés. Calibration standards were prepared in the range of 0.1 to 10 uM for
quantitation. LC-MS analysis was performed using MRM (Multiple Reaction Monitoring)
detection of characteristic ions for each drug candidate and internal standard.

PK Data (N = 2)

cpd | CedV | ced | Tl
173 0.1+ 0.02 183 0.1 £ 0.01
174 0.56 + 0.36 184 0.1 0.05
175 02+003 | 18 | 2.1%0.23
176 0.3+ 0.04 186 20.1+ 35
177 2.0+ 1.1 187 21.4 + 11
178 4.1 +0.28 188 0.1 0.05
179 <0.1%0.0 189 21.1+23
180 <0.1%0.0 190 2.3+ 0.55 -
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33 0.210 0.690 2 116 5.400 1 136 WO 2005/073214

PCT/ US2005/ 001659
w@adooSioyitese N 34 0. 220

0. 235
119 5
. 284
. 944
. 330
. 700
. 220
. 300

130

NNOOOUIO

.800 1

'O 108 2
1.688 2

| C50 (AM)

7 0 285
T A=A~ A 4

1 5.
4003

IC50 (M Cpd Chymase N C
0.010 2 117 5.624 1.PTHUR003801659
0.045 2 118 5.720 0.013 2 36 0.240 0.010 2

0120 7
9¢ovad (M) 3
20 @R h40

20 5-860
0

. 0.
2 12

6. 60

10805

1.080 5 28
04omep(ihd2
0 19 2h

0.02¢0 2 124 6..700.2l+04% (. 340 0.130 4 125

1 43
2 127
1 46
7.436

0. 38361 0. (
7.000 1.1

Teg i

. 00091 44
.371 0. 11

A93B0C= 1)
0 2 128

L ERETE IO

00127 ¢
0.151 2 13

—AT0— 0t
17.681 1

0

49 0.430 0.090 2 132 7.900 1 50 0.430 0.150 4 133
52 0. A0 B [dgod o hetlCast athes s Hisviey of fp PRl nventon, win
8:x8GplesPraidcor the pOrpBSOO: iliBaton 8 Wilbhe@ietstodithat te practics of the

o iyl B el giches dRprteybi ity S qdeatdns as come
WiIOhE sca ¢ ESbliawing dlainsae! their eQuivatents0 0. 663 1 143

9.800 1 61 0.710 1 144 1.26 0.29 2 62' 0.820 0.500
3 145 0.035 0.02 2 137
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WD 2005/ 073214 PCT/ US2005/ 001659 1C50 (AM 1C50 (AM
Cpd Chynmase N C pd Ch nase N 63 0.830.t 0.180 4 146

waO2d0%/07212 64 0.830 0.080 2 147 1.44 O0.48 2PCHDHS2005/001659

0.840 0.190 3 148 0.23 0.04 2 66 0.86,8 0.130 6
149 0O 920 0.250 4 150 0.091 0.02 2
68 0. y@g&rbgéﬁ‘"\ggqgﬁ 0.40 0.12 2 69 0.930 .0950 2
152 O0Algdmbudd o Forfful® (1930 0.070 2 153 0.06 0.01 2

71 1.000 0.300 5 154 0.036 0.05,2" 72 1.300 0.610
2 155 0.34 0.04 2 7313520168?3)( 6 0.0360.01 2 .

74 1.390 0.554 2 157 11 8:9 0.600 3
158 6.0 1.9 2 7614 59§ 0.19 2 77
1.480 0.450 2 160 OFQ 02 2 8 1.500 0.430 2

161 0.0035 0 2 79 1.600 1R_?L62 0.0090 0 2 80 :
1.650 0.680 2 163 O. 017 0 r ﬁ% . 700 0.210 6 164
0.10 0.02 2 82 1.700 0.410% 6( 0.078 0.03 2 83
Wwhéinl 166 0.0387 0.02 2 167 0.017 0.04 2 168
0.0059 0.01 2 169 0.042 0 2 170 0.0031 0 2 171

SStRited ot e Beiteed dubront i gaai 2
N Ast hmatic Effects in a Sheep Model of Asthnma
is selecfed from the group consisting of aryl, heteroaryl, benzo fused heterocyclyl,
cyclopropy! when n is 0 and one of R? or R® is phenyl, and benzo fused cycloalkyl,
and ring A is optionally substituted with R%and R?,

R? is one to two substituents independently selected from the group consisting of C.salkyl,
C..salkenyl, Casalkynyl, methoxy, C..ealkoxy, Ci.salkylthio, -OCFg, -NH,, -NH(Q{-
o)alkyl, -N(C.¢)dialkyl, aryl, heteroaryl; aryloxy, heteroaryloxy, halogen, hydroxy,
and nitro; furthermore, R? is optionally oxo when ring A is heteroaryl or benzo fused
heterocyclyl; and, wherein any aryl-containing substituent of R2is optionally
substituted with a substituent independently selected from the group consisting of
Ci.salkyl, Cyalkoxy, C.¢ alkenyl, Cisalkylthio, -NH,, -NH(C.¢)alkyl, -N(C+.s)dialkyl,
aryl, heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy, and nitro;

and, wherein any of the foregoing C..salkyl or C..¢ alkoxy containing substituents of
R? are optionally substituted with a substituent independently selected from the
group consisting of -NR''R™, aryl, heteroaryl, one to three halogens and hydroxy;
wherein R" and R'?are independently hydrogen; C1. alkyl optionally substituted
with hydroxy, aryl, -C(=0)C.salkoxy, or -NR™R'®; or aryl;
R and R are substituents independently selected from the group’
consisting of hydrogen, C+.s alkyl, and aryl, and said R" and R'® are
optionélly taken together with the atoms to which they are attached to form a
ring of five to seven members;

R® is one to three substituents independently selected from the group consisting of C;.
- galkyl, Caealkenyl, Caealkynyl, Ci.ealkoxy, Ciealkyithio, -OCFg, -OCH(Co.
e)alkenyl, -NHj, -NH(Cyg)alkyl, -N(Cy.¢)dialkyl, -NHC(=0)Cy, -N(C;.
calkyl)C(=0)Cy, -(NC(=0))NH,, -C(=0)C,.,alkoxy, -C(=O)NR"R',
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5 The efficacy of Conpound 17 for the treatnent of
ast hma was evaluated in a validated nodel of Ascaris

WG 21023214 gen-i nduced asthnmati c response i n cOPCT/USUS5/001659

sheep (Abraham WM, Pharmacol ogy of

al | ergen-induced earl ate airwa esponses_and

ant i ggﬁ(ﬂd)ﬁlﬁté&‘aoﬂl‘}"m (ﬂgéd:w@@%'&ﬁp@éﬁt}s ?QT(H)Wq:)ér &I('CO)N(C1
sheep alpidPn@¥ofhAar- mgb?m%alk 1L 9@@(_@)N FSR¥0)c(=0hBaryl,

Exper i ment al Pr ot ocol__Base dose response

. cur vesC(-@)Q@ﬁ&@ﬂlfyl«zapﬁ)a'dhé)fe'%r'@kéﬂﬁ”alWQEP’% Gﬂﬁo cyano, aryl,
- hi st Orhbfé‘éarglorﬁefté}barr @?ogﬁ@gfypjxyor to antigen

chal | enge

asel i ne’val ues of specific lung

resi stance (SRS) were obtained and the sheep were then : .
gi ven whesgieany peitedoregoing Creglkyior @56 alkexy containiperpeeiituents of of R
as an i {B&ko%g ﬁ.ﬁ&%mmcﬁwgﬁe@\%&h ﬁuaﬁts%o%asﬁaéduy@enected

time Before ost - measur enen
of SR$onethe gmraqbonsdstla@df thit thee'pNH(@VQéO ke nN(C1.6alkyl)(cycloalkyl),

SR wal S Ul 2t e O R G MR O

fr om DE=P)HRIEF°, c-ﬁkﬁ#@}ﬁig@lk@xyda@% 0¥ - hour from

6Y2-8 h af Zﬁ{?ré}P ahlgRo et Neasgmegengs gl ﬁRLHWe[ZR@ are substituents

obt ai ned 2 ter chal l’enge fol | owed 20 by
post - chal | arrdmemﬂemlycsale@mﬁmm the grewsn@resl%ungwépydrogen Ci.6 alkyl,

hyper r eact 'aﬁa@%&ﬁ&e& 1 Ceaa]rlzyb}é’%tleﬁﬂiarjggﬁgﬁﬁt%ﬂ vith Broxy, aryl, -

aer osol at /dose

‘a 45 Kg shéz(pp)ctwmey,d\lfdhapll-l(@l B)Kyh oor N(\G@@dlalkyl and R"and R'®,R"

consecut ! | iy chéﬂ e el 12 R RZ"éhdjﬁ%fle o&uo’?&aﬂl taken

prior to a enge. "Ascari s suum ant

chal | enge \kmﬂg&ér\mﬂ‘l the atqnhﬁatozvd”ﬂ@m themrq)@ttaqhed;g@form a ring of five to
Conpound 1L VES géstered as an oral solution at. 15

ng/ Kg/ dose W e ay (BID for three consecutive

days, followed by a dose on day 4, 2 h prior to

BYis geleterod:wlw eptipnalAsuzstitusedswitina anbettgmnt chlatted hige thagroup

ot or brsU & Sanelte G Bl IROILTAR GrARiic Bics k. ©-
t(g t2 tféﬁkwlc(fb)amtwe@' )(Chablkgn ge =M. @mm@ng@@@ag_l -SOzaryl, aryl,
a i (6~ . 1
chal | SSRGS bR BRTeh e p B prstly Ao Ebing
Fi gur suBstitheof Cgad optionalilesubgtititent wittagnehtppbreecaibstlituénty
2
e) ng SEPBLRdTY e Bl eAT0us BTG RL SR bkl
by  cd@ypalkyithid,ohdlogem chyaleoxys dlH-a dNH(Ch.gatliyd)t iaow. ~N{Cgq)dialkyl; and
ai vy e SRS Sy B RryBll Bt Wi o, G to¥pyp hatogen atoms,
was uneloaegethresndxd suddstitueatst anceheterosgslylis spiomatly §ro8fubed to said
after antigen challenge) was conpletely blocked (n =

2 sheepfgroup). 139 WO 2005/ 073214 PCT/ US2005/ 001659
Figure 4 shows that the del ayed ai rway hyperreactivity

meas urapd vilfer@d tie Gslikenyl and Cy.calkynyl substituents of R® are optionally
substituted with aryl or -C(=0)NR¥R*%; wherein said R¥” and R* are independently
hydrogen; C.s alkyl optionally substituted with hydroxy, aryl, -C(=0)C;.salkoxy, NH,,
NH(C1.calkyl), or -N(C,.¢)dialkyl; or aryl; and R¥and R?® are optionally taken
together with the atoms to which they are attachéd to form a ring of five to seven
members; '

wherein the aryl, heteroaryl, and cycloalkyl substituents of R® are optionally
substituted with one to three substituents independently selected from R™;
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antigen chall enge as neasured using carbacho
chal | enge was al so conpl etely bl ocked by corn pound,

wo edobovizng oral admi nistration. 5 Exanple 3 PCT/US2005/001659

Phar macoki neti ¢ Assay for Eval uation of Oral
Absorption Potential Procedural Overview Ml e Sprague’

Dawl t . 250- 300 fast
hen tosed MEE Roin0drnsgnBhydiGenm. 5r oAb elon roakeny,

a conpound. cgamnmogs\lwﬁrm—l(tpgmﬂyam@; a)’dlallgs@ a%ﬁ/heteroaryl aryloxy,
hydr oxy-beta tran. Bl ood sa -)

were col | ecrfeéa H’?‘B‘yl IRGEN M@ﬁ%)”l%” § tubes at

Carfg, dnyrendd the’ZfoEbdmlr[y)@I k9B r 0, gl x?lcbﬁigurﬁhd‘g@ostltuents of R"%is

unctu] g re centri at
A&l SRR B Termimliitbon aiapr i AaveRuST0gelecksrom -NREF,
pirgals naemarwmmttamhreml bﬁ@tdrﬁsﬁ%‘éﬁ?drb%ﬂ wHePeif Fe¢ R3° are

n then ace del i vere
dotpontEfoiabeafss SIRv PRIy SHBSTARS yaih 800X AHeC(=O)C
s‘alkpkysS\IH'ﬁNEI((w Akgn est N%CI Mlalﬁylﬁor aryPahypeLRd R3°are e optionally taken

[t of acetonitril containing 1 Mint
Jogkihier Wi Be Slprmte Wilch 15V gre RaGheE PO Bha:el fietiaseven members;
proteins. Sanples were centrifuged at 5000 g for 5
m i8 Cegrdi; super nat ant renoved for analysis by LG M.
Two hundred microliters of water was added to adj ust

éﬁ?b ﬁol vent strength 20 and prevent peak splitti-ng.
'9br%tF on standards were prepared by adding

appropriate volunmes of stock solution directly into

X Bhiyeroged ot Cegdligst | dentically to collected plasnma
sanples. Calibration standards were prepared in the

f f titat LC-MS anal y
AT Loy et Veirentioar shisubasi Coa s
det ect-OSM.KA, 6tho@@)tye sogHI Gouq r}%tér%rgﬁa@b(%izkﬂ-ia, a% P(=O)OR®R®

candl date er st an ard
wﬂaﬁ@q an@ﬁm@ Rothibesbigyclic ripg gyzstems
18301 0.01 174056 036 184 0.1 0.05 175 ‘

. R 20sdectdBhom.the g%u%%onéhz _/goef?ndengﬂ @3 a(éll{gp%ﬂlongl df‘sugstltuted with

g; 3 ] = '\ﬂﬁ é1 g)géyﬁ\l 19, d@kyié@ﬁ d@qua0~2wl, Gaalkyerbepyloxy, C;.

140  ealkoxycarbonyloxy, C+.salkylcarbonyithio, (C1.s)alkylaminocarbonyl, di(C;.
slalkylaminocarbonyl, one to three halogens, or hydroxy; and aryl optionally
substituted with Cy.¢alkyl, Cyalkoxy, Ci.salkylthio, Cy. alkenyl, -NH,, -NH(C,.)alkyl,
-N(C..¢)dialkyl, aryl, heteroaryl, aryloxy, heteroaryloxy, halogen, hydroxy, or nitro;
alternatively, when R® is C,.galkoxy, R® and R® are taken together with the atoms to
which they are attached to form a 5-8 membered monocyclic ring;
provided that R® is other than C,.calkyl substituted with di(C.g)alkylamino-carbony!
when ring systemA is 3,4-difluoro-phenyl, nis 1, R® is OH, and Z-R* is 5-chloro-
benzothiophen-3-yl; and provided that R® is other than C.salkyl substituted with C,.
salkylcarbonyithio when ring system A is 3,4-difluoro-phenyl, n is 1, R® is CHjs, and
Z-R* is 5-chloro-benzothiophen- 3-yl;

R®is selected from the group consisting of Cy.galkyl, Cy.salkoxy, Cssgalkenyl, heteroaryl
aryl, and hydroxy; wherein Cisalkyl, Cygalkoxy, and C.galkenyl are optionally
substituted with a substituent selected from the group consisting of Cy.calkoxy, aryl,,
heterocyclyl, heteroaryl, NH,, -NH(Ci.e)alkyl, -N(Cy)dialkyl, Ci.calkyl-
carbonyloxy, Cs.ealkylcarbonylthio, Ci.calkoxycarbonyloxy, (Ci.e)alkylamino-
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WD 2005/ 073214 PCT/ US2005/ 001659 Cpd Cwvax (M Cpd

CMax (AM @h @h 0.2 0.05 181 (Cmax at 30 191 19 (N
WGe205/0732140 182 11.83.26 Wiile the foregoing  PCT/US2005/001659

specification teaches the principles of the present

i nven
illus
of th
vari a
5 with

tiQ tations and

30 RIS A S
eandlvrmeﬂrmq 01T G4k 82G @‘f;?allﬁ)l ls

t he. pur pose of
vt MR Brts cand hydroxy;
dpfhohé]ﬁ}' subsitlited with one to four: -

ns as

AR Haiish s o Bl oth Rdhiss SPIeSeR albris,aidoptionally -

equi vahihing an&%e%é@&ﬂf@?@%égé?@ib%&@@&bm& ﬁuonne
IS CLAI VED IS 1. A conpound of Forrrul a (

sel ectMEroin g fefﬁ@rosfyé apd @mv%stt'?tw@tso?f Higi a@ma&ﬁamsmuted with a
- Cl. dalsgipbtituéra nr&ﬁip@ﬁd@ﬂlyfs@rémdd%ngfrféug?o@p)eéﬁsﬁlhg%fe salkyl,

V\HAT

aryl ,

cyclo
and b
optio

et

Wotbet A8 AR T NI A A
RRINOANS aqllcsscycmé«lo&Moxyhzﬂél

nal Iy substituted with

Jedsyt Nighorlkyl, ary,

] Rzg@%/éﬂd%tro,

IS one-to

two substituents independently seI ected fromthe group

2SI S?et/elﬁlfb fifecRIndrabdrz monG@ydﬁ@'ok Sﬁlyéy&tgﬁn@ §)|{\I§féfrﬂ3é'elected from the

met ho

X Cl 6al

6al k
- NH( CQ¥ 0“%‘30&&3&%}"5 gl}&h@@?r@arw., ﬁrp@'}q fuseg heteroggidr gyhepizo fused
&ycloéue%eds;ﬁi@hwl@%smh%mww hydroxy, 15 and

aryl o
nitro;
is he
wher ei

fur

Groar or benzo fused
st

het

erocycly

roup co

ernore, R2 |s optionally oxo vvhen r|ng A

riee syRgtHuents, @eigﬁsgtfnoﬂuf@mgrw cmsusgng of Crealkyl, Ci.

nsistin

opt i Ogﬁkérwl @UMMX?UW%IWHH&) Earﬂ(d‘%%}dlliweé\ﬁ/l(Cz s)allg<enyl halogen, -

| f
APl iR TR=Cang et
- NH2, salklfﬂ(y@&n@médmdxy a'ré\l()&i'on@)l é@s‘ﬁt(hed witt ¥NR33RS4 aryl, heteroaryl,

i ndep
Cl_ 6a

het er
and n

et er oar oxXy
.%t%%a kP f\{rﬁﬁ@@@gﬁn &Ffi/m%for hyarong

yPX0, @Pd@HﬁWWhﬂr@n Ciealkyl, Cy.

hal og

Cl_6alelyn ogtion&lly ﬁjb%hkﬁé@’wi@rpéts@béﬂtwt W@E

e tlonal y substituted with

a
mdep@ﬂ \ﬁ{qg)pf tealYle CreplaxY: Hezs alkenyl, Cisalkylthio, -NH,, -NH(C,.
e)alkyl, -N(C,.¢)dialkyl, aryl, heteroaryl, aryloxy, heteroaryloxy, one to three

R2 ar

halogen atoms, hydroxy, and nitro;

en, hy %/
284 Gl gnd he eroaryl are

ér‘tlclietr'\ﬁwséle%d from the group

- wherein said R*', R®, R®, and R* are substituents independently selected
from the group consisting of hydrogen, Cy. alkyl, and aryl, wherein alkyl is
optionally substituted with hydroxy, aryl, -C(=0)C;.salkoxy, NH,, NH(C,.
salkyl), or -N(Cy.)dialkyl; and R®' with R®2, and R® with R* are optionally
taken together with the atoms to which they are attached to form a ring of

five to seven members;

and pharmaceutically acceptable salts thereof.

2.

The compound of claim 1 wherein R is hydrogen.

The compound of claim 1 wherein @ is independently selected from the group

consisting of aryl, heteroaryl, and benzo fused heterocyclyl, optionally substituted

with R?and R®.
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group consisting of -NRL1R12, aryl, heteroaryl, one to
t hree hal ogens and hydroxy; wherein R71 and R12 are

w0 pbepenedent |y hydrogen; Cl_6 al kyl optional | yPCT/US2005/001659

substituted w th hydroxy, aryl, -C(=0 Cl4al koxy, or
-NR15R16; or aryl; 25 R15 and RL6 are substituents
| ndependentl y selected fromt oup consisting of

e ST L .

't hey are attachedtoforma [A"NY, 0 Ive to seven

menbers; 30 R3 is one to tFl?r—ee@ baf i)t uent s
[ ndependent ly selected fromthe-greXp consisting of
Cl_ 6al kyl, C2_6al kenyl, C2_6al kynyR® C1. 6al koxy,

Cl_6al gy i of .
CNR(CL. érg'm@?a &N?ﬁ%il G%I E?s_opﬂ@}la&‘&]ﬂﬁé ututeﬂNtr% B and the.a®

6al kylP OFUfepf'Oﬂa@N@(@tﬁ}l)tﬁ WQKF{C( =0) C1_4al koxy,
-C(=O) NRL7R18, 142 WD 2005/ 073214 PCT/ US2005/ 001659
- C(=O)NHcycl oal kyI CS' =0) N( Cl 6al kyl ) cycl oal kyl ,

g =0 Niaspmragndef et # wheegingf is@jomateg.=o) oy,

-OC(=0) C1. 6al kyl , -0OC(=0 NR19R20, -C(=0) Caryl, '
C(=0) Oneter oaryl , -CO2H, ureido, hal ogen, hydroxy,

nitro, cyano, aryl, heteroar et eroaryl oxy, and '

SO AT PR DR (S

opt i omaiphinyk bbszdttiazayl, bérzbthiopheng, Ghineimys uskmqtunbmqmt s

| b YRR R 1o =R i s T R Rt to zeros and
NHCy, A iN(s€leca fkorh pynyl,goyyibin-2iglt endpyndin-3tyy dhexy is. equal to one.

hal ogen, -C(=0) NR23R24 10 OC(=0O-NR25R26,
-C(=0) Cl. 4al koxy, and -C(=0 erein said R17, R18,

L9, R cdmpbuniéPelafi $whBrdn R27, isfedfcddirom naphthyl and

substituents i ndependently sel ect ed from t he g roug@
consi S¥EMEgth @flolbfwfﬂ%%lﬁ eqdel 1§ zerg\And A igrsglesteg fromaend, pyridin-2-yl,

Cl. 6 anyribi- mtwmaﬂ is¥eghbitsbheut ed wi th, hydroxy,
aryl, - =0) C1. 4al koxy, NH2, NH(C1. 6al kyl) or

-N(Cl 6) di al kyl ; and Rl7and R18, R19 15 and R20, R21
gnd R7—'|'2~re o@ﬂé oPc?Iélm @%e@ﬁﬁalﬁ%n‘?@ t%@ sOBstiaHd Inependently

t aken ogether wi'th the atons to which they are
at t acreelectest from FHeagrPPIPIQOQﬁ'SWQ\PéCu @ﬁ'kYLSIB%TBﬁX)QO@k@(y, tf}JHz, -NH(C;.

is a hake, QNYGJJdlalﬁﬁté@lnﬁéﬂeYoa‘iMbl%lbééH Rgdreky, ang n.tg) wherein G,

substituent select fromthe group 20 consistin
Cl. 6a|sﬁlyyl ar@lcggqupw @@gquﬂallgépk%tuted with a substituent selected from the

-CL. 6 ﬁﬁﬂlhﬂw afyk hetf@arly bivé T hfde/hal d hydroxy.
Q= 0)@( 6) a k% '?6) al korl%, X "*’%aray??e”s' and fycroxy
-SQaryl, aryl, heter oaryl and heter ocycl yl; wherein

ighe arpye RAJURA oPElaiyY wﬂéb@m R® %té‘édﬂsﬂﬂ:entslHéédénHHﬁﬁV selected from

of Cy is optionally substituted wth one to
subst itRg,gipug consisting of C,.4alkyl, methoxy, C,.4alkoxy, hydroxy, halogen and -NH..

10.  The compound of claim 1 wherein R? is Cy_alkyl, halogen, or -NH.

11. The compound of claim 1 wherein R? is one to three substituents independently
selected from the groub consisting of Cyalkyl, C,.salkenyl, C1.6alkoxy,' -OCH(Co,.
s)alkenyl, NH,, -NH(C,.¢alkyl), -N(C1.¢)dialkyl, -NHC(=O)Cy, -N(C.salkyl)C(=0)Cy, -
C(=0)Cyalkoxy, -C(=0)NR'R™, -C(=O)NHcycloalkyl, -C(=O)N(C.
ealkyl)cycloalkyl, -C(=O)NHCy, -C(=O)N(Csalkyl)Cy, -C(=0)Cy, -OC(=0)NR'"R¥,
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i ndependently selected fromthe group consisting of
Cl. 6al kyl, C1. 6al koxy, 25 C1. 6al kyl thi o, hal ogen,

whasoxei4 NH2, NH(CL. 6al kyl ), and - N(CL. 6) di al RgT/USBEN001659

wherei n heterocyclyl is optionally substituted with

aryl , HRISYEnCh tot ree 0xo
substit uerﬁns §/(§%§?h2@é g (’:?VF%Q a&)ﬁ?’fyoﬂ’iﬂ%ﬁ alkyl'and alkoxy are
spi r o-aniigeallytesbstilited vay Or@(loamrde\sbbstmuents imelependently selected from the

o orafy = abb I APLIORRINE. Sy, vy, o,

“wher elsﬁ|k5§| Pyl aRd 7heterdamd, atogen; -lﬂ(etbmﬁéﬁf"'l yOCi(E)(d ai‘{?s -C(=0)(C:.

Cé( Go)a}flwdx¥1 ﬁdx ;'/@@My%{%ﬁ% Efﬂ{?ﬁwﬁ fs)p or@])ﬁy subs}{ﬁuted on a terminal

- N( CL cg)mqnammyaryl a1d &C(HO)NRH &SR a)) dhhBRsh alnyand cycloalkyl are

'?Eé;"a g Hﬁ/ ﬁ&éut%ef? h?ﬁ f]tr%egts@:fstl qe\r)g;'s lpgege@ggwwlected from

nmenbefs’. vvherel n the.aryl, heteroaryl, and cycl oal kyl
substltuents of R3 are optionally substltuted Wi th

one to three substituents i ndependently sel ected from

R24; Thagzompoaadsi GFiBL1WhEIET mmwélt@&ﬂ:@éaubmn@d ifdependently

& sar R EBEHRRERR b M RRE oh gt oy AR,
- N(C1- '@)*@(%@)Wl C@@)Nﬂ“rﬁéf e*G(aOWHC)@Idﬁ|Il@Ky£é O)Nd(C1 alkyl)cycloalkyl,

het er 1 9
_one, Oﬁﬂ)ﬁérﬂ%}ie%@i &%T %Ig}ﬁl %‘ er8¥y are optionally substltute)é on a terminal
C1. 6apikrb§a§7 atavmwith rmnago ﬂm@esﬂudrme @tm@f—NH}4—N+$C or —N(C1h4alkyl)Cy, and

g IOtS 'ugﬂlﬁ ,{eYu e%fypgici ée}}é[ogﬂ(yf qr&ﬂp %@ ly 54 éstﬁgtrgg Wthzg ;roup independently

het er 8elegted fromeRY'o three hal ogen atons, or hydroxy;
wherein R29 and R30 are i ndependent |y hydrogen; Cl.6
al kyl optionally substituted with hydroxy, aryl,

13y oj'l@qcomnwnoknﬁpjalmlHZthﬂHﬁ(E{P i©8h&3d o Sbstituents independently

- N( Clg I R29a

0 pt( i 0 neg%ﬁqé@tré%et Hﬂl%o'?%%lglt \HXV t‘?pP W@ﬁgtsélﬁ%““ﬂ%d Wih ene to three -
t hey fm”amm&eNHb eNHm(m)){)w bngaloge;fl ve to seven

menbers; nisOorl; WsOorS; - 15 X 1s hydrogen or

Cl_3al kyI Y is independently selected fromthe group

tonsi Bhd Wmur‘dlof 6lairk il wreendis F° iRINBIG(MO)CY, an@BP3NbIReREiinyl; wherein

g%/ d ro) %E@gﬁ?ﬁwpr Sul séfglg:eﬁ Mﬂﬁ %ﬁ‘r@ﬁ“ﬁ@eﬁ%ﬁd fr&g gﬁadgrgup consisting

must 46k atiyl, @mwlu:@)m@lmstcaaankwe@: 1§ak@@t &8 ;alkylC(=O)aryl,

opt 1 o RCEtB R e Ron B3R 50l . heteroany, ana

_(:’I'( gﬁe@grdcmlytymr)er&mfﬁ{yi |a0dﬁ|ea:£r|yEdelon of the C1 4alkle( O)aryl, -C(=O)aryl
a car

ol 6a nlfiy Fc ér@g gié})ﬁ@/agy s%laﬂlt &6%5@”@1 wq,‘yquents independently

di ( ﬁlselez&de‘ycah khe groum ommskmg)of C1.my1, [y _,bIRBRAL hBRGER &RRIroxy, NH,,

or W(@(Xalk)ﬁ)ngr am& 49 alky(l) and v}//herem heterocyclyl is optionally substltuted

with aryl, one to three halogen atoms, or one oxo substituents.

15.  The compound of claim 1 wherein R® is trifluoromethyl, one to two fluorine atoms,
chloro, methoxy, trifluoromethoxy, or NHy; furthermore, when A is naphthyl and n is
equal to zero, R%is (4-{[1-(naphthalen-2-y|-carbonyl)-piperadin-4-y|-carbonyl]-
amino}naphthalen-2-yl.

16.  The compound of claim 1 wherein X is hydrogen or C.salkyl.
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substituted with Cl.6al kyl, Cl_6al koxy, Cl.6al kylthi o,
C2 6 al kenyl, -NH2, -NH(Cl.6)al kyl, -N(Cl.6)dialkyl,

wa@eops/072et er oaryl , aryl oxy, heteroaryl oxy, hal BQENS2005/001659
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hydroxy, or nitro; alternatively, when R6 is

Cl. 8al koxy, R5 and R6 are taken together with the
atons to which they are attached to forma 5-8
nﬂmerﬁcémmm@ldfelaimnguhe’iéln%@wd.%geﬁ hat R5 is ot her
than Cl. 6al kyl substituted with -

di (Cl1. 6) al kyl am no- carbonyl when ring systemA is

3i8}- di Tﬂetmmsdmgroyblam 1Ivﬂ1e1em RGs irfiepbhdetiig sae&%d'fﬁbm the group
and prOV|ded

5-chl oro-, henzo h
ot hor SRISER St R St FOH SEpomPER, COC =OINH,, And P(-O)ORFRS:.
6al ky| giasrbiaramy &'éﬁb&d’t@féd%ih@a &)b%ilﬁl@hfsélé:ted from the S group consisting of

3,4-dif r o- phen nis 1l R6 CH3, and Z-R
5- chl oé&g %’F@W 3-yl; 35 R6 I's seI ect ed from
the group conS|st|ng of C1. 8a|ky| Cl. 8a|koxy,

C2_8al ken het er oa aryl and hydr oxy; where

df-sal¥in On@pusame'ﬁvx %@r@z Ysam@@ﬁwde&uﬂé selﬁtcteérﬂ@m §03H and-
subst ipbsdR®RE h a substituent selected fromthe group ’
consi sting of Cl.6al koxy, aryl,,. heterocyclyl,

heteroaryl, NH2, -NH(CLl.6)alkyl, -N(Cl.6)dial kyI , o

@b. 6al1d confuRa By biaiky 1 wWhbr&avky Peasyesseret hi o,

Cl1_é6al koxyggﬁonyl oxy, (ClL.6)al kylgg?ri no 144 WO

2005/ 073214 PCT/ US2005/ 001659 car bonyl ,

¢iq( C1. me&lo‘mﬁo@ﬂh 6péléfnb¢mﬂeren‘i’ pe Réé %Iédﬂé@ﬁorﬂfﬂhé’@%ﬂg cansisting of

at ons, and dr oxy

Cl. 8a|']¥9'r°9i9§ %maf%%nuoyaw@@trmdewwm Uhécte@amcsmhucmdnalkyl
addi t 'G%Qélkylﬁéﬁ*o@@yﬂ@xyamQ@k&&@é}bbﬁ’sﬁéxyp@"?sélﬂlléé?!i@rﬁllthlo (o

hal ogen atorrs are optionally

seven sEikaraineearbeyh HComalkylerningsaranml pe te thiee hrlogans, or hydroxy;
wher eigndtaia obﬁwn?@wémmeel with\d,. 6§IH§'«1 { ta%% SCRhIKAhIA E.6 alkenyl, -

optional Iy substi

i ndepd¥idre i1 glafiyt t-HHCr. er)@ﬁ%kvfhéryg rhGEQSOQfMInQW&Wn@ef@lfanIOXy,

. C1. 6alrgdgen, t@ﬂrcﬁ@' 5|0t¥itfo eﬂ%rrfbtn@élye\ﬁlyén RC% (ﬁ%élk?zﬂq} 15 And R® are taken

- NH2, -NéCl _6)al ¥

het er degsjher VﬂWh%ﬁ%m%@tV@?'%Wv gigyat mpégmrmw@ﬁm@mbered
and nlnﬁcgmycl@ nagl s a seven to fifteen nenbered

nmonocycl i c or Qaé:%yc' ic ring systemselected fromthe

gr oup 2FEREPUded B othes thandarsglkyl substitteditiydi(Cs.
heterq a)‘r‘nnoc%bé?ﬁﬂ@ﬁerﬁ HS¢ Bystém A |§%| AKMIIHUOI%LHHeﬂﬂah /1, R is OH,

substltuted w th i's one

subst NddaRs '%P@@WWPMW%‘@'O@W W@Wé@%thalﬁ@ isfother than C.

grly |6 ?E&IXM ,su67§t|tute§ @\hth @élk;é%b@@ﬂl‘?%herﬁn@@s@h taNk 8,4-difluoro-

1
(=0 @{)enyc‘(ls é@z angi4/R; is Echipro- moﬂmmle@y@awo :
wherei n-Cl. 6al kyl, ClL. 6al kenyl and Cl. 6al koxy are
tionally substituted with - NR33R34, aryl,
ﬁgt er dheyPmpoeR Py 1 whesein Bo‘stsﬁleét@dﬁm%ﬁtﬂ"gfw@ﬁ@nSlStan of

or hy@u@e¥en,an QalﬁgbﬂptléﬁﬁIy%b@ﬁt@l@ﬂ%th%ﬂ 6al§9lc§®6hyloxy, Ci.

optional |y substi

i ndepediyeanrordpae Coaalkyleatbenyihigy @.p)alkylammocarbonyl di(Cu.

e)alkylaminocarbonyl, one to three halogens, or hydroxyl; and aryl; alternatively,
when R®is C;.qalkoxy, R® and R® are taken together with the atoms to which they
are attached to form a 6-7 membered monocyclic ring;

and provided that when R® is Cy.salkyl substituted with either di(C;.
s)alkylaminocarbonyl or C,.galkylcarbonylthio, ring system A is other than 3,4-

difluoro-phenyl when n is 1 and Z-R* 5-chloro-benzothiophen-3-yl.
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consi sting of Cl.6al kyl, Cl.6al koxy, C2.6 al kenyl,
Cl.6alkylthio, -NH2, -NH(C1_ 6)alkyl,

wo NoSw7R)di al kyl, aryl, heteroaryl, aryloxy, PCT/US2005/001659
het er oaryl oxy, one to three hal ogen atons, hydroxy,
and nitro; wherein said R31, R32, R33, and R34 are
substituents i ndependently selected 25 fromthe group

@si sthengpragdouiny of olgmm1 wierdin & kgy/hydregesh arGilsalkyitoptiendlly substituted

: aI kyI \@% gbq%&ég%ﬁ)l @%}V @Eﬁ%&yec%m\’c\ﬂggjll%y,y(%'sglﬁ%(:ar%o?{ylfhlo (Cs-

- N( Cl eg“f)lkylaihlhyd:arbammt dR@](O\M; JatkyBR#hocarbnif3 anavaltérnéidAly, when R is

ey Bl b Rl b PR et S B kP Bre e
menberts forB0a ﬁnnierpherecrmmnbymlalnhg, acceptable salts

yar og S BT R e o Gl st ool -

i ndepeg)mﬂemmmowb@qﬂ wﬁeﬁ mngwsmemgm 1M~ dmOOm-pﬁenw naé 1, R®is OH,

opt 1 orflI% P BT O R o= roHaE0 RS Fis other han G,

2005/ QAR st SEINEISAHAS/. 6@[&9@5@)onﬁth4b whdhéng sym@m Pis &, 4- dlfluoro-

T or mirheWIEa® £ rcts Bkre okt bR By ontenco o

said a' a2 is optionally substituted, with R2; and the

b th R3. 5
e Dostimeotnd B SRRTH WiRTE P s pélectetamtinarotiy Sensisti of G-
The cgmnyiucdgalk‘oxy,lGggmkénymlﬁmeldaryl Sarﬂeém‘hﬁﬂoiy WmeEiPERyl, alkoxy,
consi st |

benz oﬁﬁ‘P??%Wg&We OEE‘?'}%Y |SH?/§E”th3§ 88 &i tﬁ@Y{pﬂfprboP@tom with a substituent

~di hydrimiwphd@ylh/,selentwrfsdm tHesgroap deWshstlngl’cdeMalkoxy, aryl, heteroaryl,
to z

b |

ol eoTetp oty K eflscaBomit, o Cesiorie: Grealkexygarbonyioy, (C:.
when R) allwlaneqmtwrbdnyl @n(e:q s)aIEyIZmlrﬁm@rbUnwaﬂ@dy@rbxﬁ |aﬂUlthrem
when' 1&cSauyRne 4l ase pRTOraRG Suosttu &L ise 88 Y s Sibstuents
phenylmdepgncﬂehtlysa}e}tied froam theyrouslcohssting oV\@@n\AZdﬂoiy, Ci.salkoxy, and

equal F gne. 15 8. The conpound of claim1l ereln
is on£| oge f'hree substituents i ndependent 'y

25. The compound of claim 1 wherein R°® is selected from the group consisting of Cs.
salkyl, Cygalkoxy, heteroaryl, aryl, and hydroxy; wherein alkyl and is optionally
substituted on a terminal carbon atom with a substituent selected from Cy.salkoxy, .
aryl, or hydroxy; and alkoxy is optionally substituted on a terminal carbon with a
substituent independently selected from the group consisting of C,.
ealkylcarbonyloxy, and di(C;.s)alkylaminocarbonyl; and wherein heteroaryl and aryl
are optidnally substituted with one to three substituents independently selected
from the group consisting of aryl, hydroxy, C,.salkoxy, and halogen. |

- 26.  The compound of claim 1 wherein R® is selected from the group consisting of
methyl, ethyl, methoxypropyl, phenethyl, benzo[1,3]dioxol-5-yl-propyl, hydroxy, and
C,.qalkoxy optionally substituted with Cy.salkylcarbonyloxy, and di(Cs.
g)alkylaminocarbonyl.
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sel ected fromthe group consisting of Cl.6al kyl,
nmet hoxy, C2.6al koxy, -NH2, -NH(Cl. 6al kyl),

wo NoSio7R)di al kyl , aryl, heteroaryl, hal ogen, hpdr/o%2005/001659
and nitro; wherein CI. 6a|ky| and C2. 6al koxy are

f)'mo ﬁ%l%wbs A orﬁglvg Iﬁq@azoéléblﬁﬁpﬁgm orsﬁ{:ﬁ:% ﬁgteroaryl wherein
het er gt ad hetematyd atehoptienalyl supstitsitedawith ﬂi?@f@”yﬂ pevided that when

T naer BEHRA, Reaf T Bt TR, oon coner ot ng o

Cl. 4al kyl, net hoxy, CZ.4aI koxy hydr oxy, hal ogen and

4a]FQ§Eor%a%qr-g€L§§fa? Q¥ 21% ﬁdle{é‘gﬁdgmn,ﬁ s%| rdmc‘the e group

1 V\Iheé@'nsrstlF@ of meIyEbEnrzdtHﬁoﬁmrquhnaplnthalenyls qumollnyl |soqumohnyl and
| ndependerhtl sel ected fromthe group consisting of

Cl. 6aPRIACINIFDIN G eny| | C1. 6al koxy, - OCH2(C2.

6) al kenyl NH2 -NH( CL. 6al kyl ), -N cl. 6) di al kyl ,

] NHC( Wz??%ﬁpg N&CWK\&%&C,%@% & >,nolohﬁ%z %;ﬁi ﬁeﬁ'ﬁ' é?‘?%%hthalenyl

.6al kyI )cycl oal kyl, -C(=0 NHCy, -C(=0 N Cl 6al kyl ) Cy,

%78@%@@71%@%%% 0‘8'% emﬁ%ﬁ 89?/90 tﬁ\ %ﬁ’tugﬂts selected from the

aryl, mm odhyibingy/ef Crlalkg 0. ganIHey\yl a:mgbuedmpaayl(@malkenw halogen, -

obt oEOIL SELh AR, 1408 L9, AR AURRLIA AR B an

- NR2" R&dxy afstpyiohaliyl skipstitutediinGh. aﬁaiﬂsyiu)ant)nnde;wnldyhﬂy selected from the

] &w@@%gstlnw&g% 2 ylri te?t er %é&?éeg %ﬁgﬁ %gg hydroxy,

and - @hefdihe aﬁtnes eptlﬁonallﬁmnshtultlﬂe@pﬂth arsabbtjtuent mdependently selected
substltut d on ar bo
o AR R RS T VHED S bRy v rgiogen. hyarosy,

opti Oaﬂdj hitrosubstituted with one to three substituents

i ndependently selected from R14 10 12. The conpound

of claim1l wherein R3 is one to three substituents

Bndepgne %BInbMundS@ﬂ clinedwherem Rhie oge totwa sliistisenisgetected from the

Cé( 6%');k C%ls'gr? | kf?@ﬂp@f?ﬁggp%;pmln%e%ygphenyl Co. s)alkenyl and -
C( =00¥CHk28apkyhyl-pipetidiat kyrbonyiy) ogen; and aryl ;

mhereln al kyl and al koxy are optionally substltuted on
a termnal carbon atomw th one to three fluorine
8boms A coiipbund BHEYrmWd (1aN( C1. 4al ky!l )Q/ and 15 wherein
aryl -and cycl oal kyl are optionally substituted with a
group independently selected from RIN, A% The
compound of claim1 wherein R3 is idne oRfvvo

QLA 4

trifluoronethyl; C1.4al ki pti onal ly substitut ed
with one to three 20 gd0e gatorrso-NHZ
-NHC(=0) Cy; or hal ogen. 14. The conmpound of @ai m 1

m:gez in R3 is NHC(=0) Cy, and Cy is piperadinyl;

sai d piperadinyl is substituted with a

ituent selected fromthe group consi stl ng of
\‘gﬁ’ k Cl 4al
,zuaur@ﬁpeod@ka%_efe ediet T ol RypsigtioppLay heteroary, and benzo

fused heterocyclyl, optionally substltuted with R%2and R%;

R2 is one to three substituents independently selected from the group consisting of C;.
salkyl, methoxy, Ca.salkoxy, NH,, NH(C1.calkyl), -N(Cy.)dialkyl, aryl, heteroaryl,
halogen, hydroxy, and nitro; wherein Cy.salkyl and Ca.alkoxy are optionally
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25 -C(=0 (Cl.4)al kyl, -C(=O (C1.4)al koxy, -C(=0O aryl,
-SQaryl, aryl, heteroaryl, and heterocyclyl; wherein

w@eoos/0za2a4 t he aryl portion of the CL. 4al kyl C( =) HU§1005/001659

-(=0 aryl and -SQaryl is optionally substituted

' o BB BES RHERE 4 b RGO g
hal ogaaterdayrylr omxeyio thid2, haldgeﬁghnﬁaydahxokyl or
-N(CL. 4)di al kyl ; and-wherein heterocyclyl

gglt Iogg’ | Q(fbﬁ% ?;84 5@@@ alﬁ gjptltpéﬁft% of ﬁm‘%get &H‘Qnglﬁl substituted with a . _

C 0 rrpo guaisktiofent inalieperidently selecte&&orrsthe rgrcmpmmslsbm@yi ~-NRHB™, aryl,
chl o

fluorine r 12
111 Dot B B B et SR TERE Whgren AL pad R are subsiivents
napht ndepamgbnly issleciequmim the greupconBiting of hydrogen, Cq.s alkyl, and aryl;

o { b R B Al g oo

cl ai medlevded fi@nmithi groughguhisizgeg obinydiixy3atyk yC(=0)C4 Jalky, and -NR™R’S;
2005/ 073214' PCT/ US 5/001659 17.. The.
claim1 wh&PEren ﬁa'ﬁ%g %‘?é e sHigStygils @@%}B%ﬁﬁaﬁ%glected fromthe

clai m 1 wheraipcovsisting oideesydanCl.yalky) @t agl, Bndsaidi® and. R™ are

%re?:f)ogr;:/?ns g n%’ﬁ%ﬁiaeéﬁal‘qﬁ%z’[@Q%Q’EOC%Mngr%?Whed to form a |

i s substit mhg@fﬂwdim@vsmh&tnmm sel ected fromthe
group consisting of -OSG2NH2 and hydroxy. 19. The
conpound of claim 1l wherein Y is independently

Flieoiecd tﬁr&muﬁéﬁhbraﬁ thdepEndnHDsEBEEBE frofDthe Tneup consisting of C.

conp oI ih ©riend ke JAETDE AV NPl -NC-

gr oup gyekNgl, s NHOE=0FCyl SN (D4 qammromym(k@bmakom aC(a0)NRR'™,

& ear BN ORRIS e IE eidDeioni s oMt Eoce

C1. 6alHpyiyGy, b@&‘ﬂ chj wC(ﬂNR‘W%IHaLdgem mym@(ybmtml ¢yano, aryl, and

i RIS REBE ARE R Aoty SRS o Brh i RE s3I onc three
Cl 6a|slﬁuétstuéﬁis_fﬁﬂbh@)dﬁntlﬁelézaé¢tybmhhe grom@’a:oﬁsmhrhgac)inyNR”Fz22

Aar yl ox@ﬁg¥éQ£gygam¢@QD§|§ yfg? ﬂ%ﬁ 'g'ﬁhy ‘ﬁ{%}’@j‘ysba 9 ¥bteroaryl,

g g ro; nawge?womzﬁﬁﬂwh@c@@mé%i aahmoquﬂ)amﬁxwamd -C(=0)Cy;
are take Wi at ops_t 0 ch. t
o anetslsaikeny e penaly i A EmimLGRbBE Wi Rty anc
and DY-OQHCQBJGFTR‘?&t amh wherait st atdeycldalkyBategptionally substituted with one

f.”ﬁ;tét ebaleseidenendfy SRR RS R”l's

25 and Z-R4 is 5-chloro- benzoth| ophen 3 yI and

ovi ded_t th
S’J ¢ ﬁ' 5 eSS ol Pl R e SbsfRT b6 rom o group
3, 4- dicbhsistirer of 31§ aKyl, 03.calkyIC(=03C. geﬁkmeakm(zem.ealkoxy, Cs.

5-chl of o REBOLN ANSE2 4k, -ci=0)(Cye)alkoxy, -C(=O)aryl, -SOzany, aryl,
heteroaryl, and heterocyclyl; wherein aryl and the aryl portion of the Cs.
salkylC(=0)aryl, -.C(=O)aryl and -SOqaryl are 6ptionally substituted with one to three
substituents independently selected from the group consisting of Cyalkyl, Cs. |
salkoxy, halogen, hydroxy, NH,, NH(C.salkyl), or —N(C1-6)dialkylA;.and wherein
heterocyclyl is optionally substituted with aryl, one to three halogen atoms, or one to ‘
three oxo substituents; and, wherein heterocyclyl is optionally spiro-fused to said
Cy;
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22. The conpound of claim1 wherein R5 is selected
fromthe group consisting of 30 hydrogen, Cl_3al kyl

wo@piosorald y substituted with Cl. 6al kyl car bonyl P&HUS1085/001659

6al koxycar bonyl oxy, C1: 6al kyl car bonyl t hi o, ,

(C1_6) al kyl am nocar bonyl, . di (C1_

6) al kyl am nocar bonyl, one to three hal ogens, or

hiy'tis seletteddron me)groupab(brfslshag iof/leydrogeniesaliRe optonally substltuted with

at o b Wi Py NPT R R G R B & lkoycarbonyiony, o,

rrenbereankylmamwylmlm qCr.é)aigylaBincearbopylodil Cadalkyiaminobabomd, one to

6y al ki iR GBIt o BB RHrTteg wih Ggalkot, Craalkony,
syst enCAalkgltied, @1 dikenyl, ANMy, - NH((DMMIWI phmyd)dlakylnam ineteroaryl,
1 and Z- R45- c%r?ro be z thio

oo B Nl Rlone o B 550 o gty when FE s C:.

cl ai mgalkohe rFélaTndFl!S5 dre tehgedrt@mmromnhﬁhe agrkyio wifith tieglareyattached to
subst |ft uted wt e/ gar bonyl oxy,

G . 6al QBQ? 58 BN e&cg,moeﬁ 6% ’car bonylthio, (Cl

6) al kydrrirprodded thanRP is ctherdh4rCC &liad kwwmtewwam EQOMJ)alkylamino-

and al ternati vel when i.S Cl.8 .
oo et oo SN Al S BeSo eV A s T I8 el dna 2R is
attac gﬁidhlomgoérﬂbmc@hﬁnmmdqﬁoﬂﬂmmc RP & dth@ghamﬂ:daalkyl substituted
provi de :

her than Ci stltute
N Oh ariG eielCaehy i Rhen B8 svaomi 4 R Cepisn s 1. REis
i s 3, 4cHi, bho@rR* Bresohbro- reniz6thiophB8-3hs. OH, ~ and Z-R4 i's
5-chl or o- benzot hi ophen-3-yl; and provided that R5 is
ot her than Cl1 10 3al kyl substituted with

gla Aflégblfb?tﬂed Mohﬂlhyélgtréup)cc)ﬁ&%ﬂng bQ:.s2Ft, OTLAKbXT), heteroaryl aryl and
i fl.uoro-. phen
5- chl JMB¥NYR ﬁlno%'% NG I%,quﬂoggjﬁ/ Shiﬁéﬁg%%\ﬁﬂf”@fn%?%ﬂ)%‘ atom with

1 whergsubsuehbseiadied fred d1rsa|m»tyner;g,rdmhpdmvrsar@ltalmyqﬁ optionally
C1 8al k%{} o 1 8a

and hy%‘P Ne ¥ lﬁlné[ (F&%cm With s%hét thet i pg?{@ééw |s¥}ected from the

are ) 0 rgmmgacbﬁs)snﬁg RECi. éaMMaMybxy el di@lh gfa?(ymﬂn@da@mh nyl; and

with a subs uent enden ] romthe .
gr oup %gp ieﬁaarglfa arﬁleﬂrﬁ gQﬁor}/agy §pbs%h§§%yvg§ppp to three substltuents
het er dndﬁﬂeyiﬂentﬁi]sefwtéwm@ﬁItrte)gmbpwnastmg of aryl, hydroxy, C; ealkoxy, and
Cl_6al kyl carbonyl thi o, Cl1. 6al koxycar bonyl oxy, (G _

6) al k)}]aiqﬂ Hocar bonyl, di (Cl_6)al kyl am nocar bonyl, and

hydroxy, and wherein heteroaryl and aryl are

naI bstituted wt etoth ubst | tuen
By BT bioict Beeltiy) Bl B eagy @rer@thsrﬁa"v
ar yI ém}admtmeya,wn@ thé aldup®’; providieditdtagrin. Y BECOHIA and Z must both be
conpound of claiml wherein R6 is selected fromthe

group &¥AGting of Cl. 6alkyl, CL 8al koxy,
heteroaryl, aryl, and hydroxy; V\herel n al kyl and -

PR o e e e e Bl SR8 3 B, .
hydr Oxlkem AC alalioxy, arﬁ(@malmm hulogaﬂvsto(kcm)ceyi ﬂzr(—@)NR31 R, aryl,
22{ g] c? @921%3 é?bfﬂogﬁém Ctﬁr}gﬁ ﬁ/h@é?{i tqlflfy apg a@pﬁy are optnoXaHy substituted with

a substituent independently selected from the group consisting of -NR*R*, ary,

one to three halogen atoms, and hydroxy; wherein the aryl is optionally
substitututed with a substituent independently selected from the group consisting of
hydrogen, Cy.ealkyl, Cy.calkoxy, aryl, halogen, hydroxy, and nitro;
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6al kyl carbonyl oxy, and di (CL. 6) al kyl am nocar bonyl ; and
wherein heteroaryl and aryl are optionally

wesohirm ed with one to three substituents PCT/US2005/001659

i ndependently selected 30 fromthe group consisting of

aryl ,. hydr koxy, ~and hako . . The ‘ ,
co?/rpouné o.fCW %rgﬁﬁa whe e_fﬁ R%nﬁig s%ggg?sﬁ@’#%wp?ﬂ%ndenﬂy selectfaq
group consifgn i group cendisting of hixgrogented kaxkyhaeg ryl, wherein alkyl is:

et oLl LA L B B B

Cl_6al kyl c&atkylr),ydrebdf,&.%alkyﬁ ér%azfvﬁtgl Rai , and R® with R* are optionally
| kyl 4 _ _
DETT (20051 BETHEg8Y St wi e B8 in G Tiav.are, achesttgiom a ring of

Z is a bicyivkite seven membbiscycl i ¢ heteroaryl; wherein

ohL oo B HSerBb AT " bt A 2

nmust both be a 3i g:yclje. F 28.I co?pounflhof claim1

wh i_n Zis independently sel g d fromthe group

@éﬁgfls{her?glnfﬂolun@hegﬂyim 3B uhewimi op émwi_,%Ctﬁ@memtbemydmsisting of
ol . - . . 2ot ‘ | |

%*—E;”So”ﬁ%ﬁ‘ﬂx'ab%%*“fh d 'ﬁ?ﬂ&%"i"%&%@@ﬁ?pﬁggﬂi @“ﬁé{@:ﬁfyﬁﬁﬁﬁméﬁr@h R

b;anzlotq*ﬁygﬁlﬁg@ﬁm vl sydandptetratinykagd benzogiogoly W:? ¢ éngrpuahtt zero; and A
- C 7=y Wolgl ) - RO S

gel ec?é ea&l%srtomﬁ{)ﬁeﬂheg?l bﬁg'@gg |’g)tr?)%£@f3 SS}@{ﬁgal E§p{ﬁal to one.

Cl. 6al kenyl, Cl1. 6al koxy, aryl ( ) al kenyl , hal ogen, -

o0 e AT e g S0
subst ipyudied-yMwhien a is ebsdiit oeait | ndependently sel ect ed :

~fromthe 15 group consisting of -NR33R34, aryl, -one to

t hree hal ogen atoms, and hydroxy; wherein the aryl is
Gpt i offaklcpmputred oft aldiot Briwkéreln R is wlsibbfituémtindependently selected from

nyclr oo R E o Er it iy B Ralogen, and N,

hydroxy, and nitro. '20 31. The conpound of claim 1°

the. © gPs GembSnEl G ity S wieraBin e Sne i BFecrmibebisfeasenendenty

met gy selegiiod my)h(tﬁlé;gﬁci)lqi d:’cmglssgng _6201-6E)alkyl, IC1.)6alkox%/, -I\'IAR19R2°, -NHC(=0)Cy,

compotrUNPRET e ERER s “Er BN Rpeaiy k3t hetogen, and

25 RzaiB whetdimplkyhdret alkoxy are optionally substituted on a terminal carbon atom
with one to three fluorine atoms, -NH,, -NHCy, or —N(C..salkyl)Cy; énd‘wherein aryl

and cycloalkyl are optionally substituted with a group independently selected from
R

37.  The compound of claim 36 wherein R® is hydrogen or C,salkyl optionally substituted
with C+.calkylcarbonyloxy, Cy.salkoxycarbonyloxy, Cy.salkylcarbonylthio, (Ci. .
e)alkylaminocarbonyl, or di(Cy.s)alkylaminocarbonyl; and alternatively, when R® is
C,.galkoxy, B"’ and R° are taken together with the atoms to which they are attached
to form a 6-membered monocyclic ring; , ,
and provided that R® is other than C,.salkyl substituted with di(Cy.s)alkylamino-
carbonyl when ring system A is 3,4-diﬂuoro-pheny|', nis 1; R%is OH, and Z-R* is 5-
chloro-benzothiophen-3-yl; and provided that R® is other than C,.salkyl substituted
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I's independently selected fromthe group Consisting of
aryl, heteroarYl, and benzo fused heterocyclyl,

wopisorald y substituted with R2 and R3.; 30 R2PCHUSINE5/001659

to three substituents independently sel ected fromthe

Cho. "Nl B Shly v iR A o B s . re s
hal ogé?iHs, aydiZdXyis Bmitlbrmu;anzothwbbem&yl Cl 6al kyI and

'C2. 6al koxy are optionally 150 WD-2005/ 073214

PCT/ US2005/ 001659 substituted with a substituent

88l ectlbe Cbrrrmundhef daiougy whersinsR1 s gelettediehi REQroas ¥dnsisting of

het er 0 and QX

oL Ry bl 881 RIES BT AL Ypromy. orony, ane
are ofihiakatyl qptleuddls'tsubsm&tédwwmm@alkﬁlcanh)bayloiy,l ant d|(C1 s)alkylamino-

| ndepgg%%ﬂ I y selected fromthe group consisting of

-NR11 ryl het eroaryl, one to three hal ogens and
hydr oxy; wherein RL1 and R12 are substituents

%fggrgg %g%gggﬁcg{af%ﬁ%]r ﬁ%ﬁb?ﬁ%@%ﬁgﬁﬁﬂq& %&Fe%v?gm the group
subst DOmmstMQ@ﬁ irigblyl, benzBtRiopBernftriaphtbaleyyis yiablinyl iduinolinyl and

Wi th sel ected fromthe group consisti ng
of hy ’2??;’{"%0?@1(3" (=0 CL. 4al koxy, and - NRL5R16; 10

wherein said R15 and R16 are substituents

PSRBT RIS BOSHE e 8t o
are gmpmakl’stngcﬁl(hraalkyigex Jae{enw, hfyl(CQ@ambﬁyTBhélégémaﬁ@ -C(=0)Cy;

t he tached..to faorm .ve to
e rr%/) e %sre?]sar S ogtl%y ﬁPﬁtﬁ}tg@ wgﬁ @Sscqbgtl}gﬁ@t§elected from halogen or C;.
i ndepgaticbei | y sel ected fromthe group consisting of

G _  6al kyl, C2.6al kenyl, C1.6alkoxy,
- OCH2( C2. 6) aI kenyl, NH2, -NH( ‘I kyl), -N(C1l.
5-) di air ; )

& =0 léélfb%rgf)%c’ffg_a% 32 vW(eﬁ:ém s &qrﬁﬁem Pf thF or[nula
C( O) N(C1. 6al kyl ) cycl oaI k I v HCy, -C(=0) N( Cl
6al kyl ) Cy, -C(=0 Cy, OC(R%-NF&b hal dgen, hydr oxy,
nitro, cyano, aryl, and 20 aryt6x wher ei n al kyl -and

al koxy are opti onal | y substituted wiRth one to three ,
subst whereint the iah getiom dtsdidl '8 6d emtoﬁdllyf élﬂféhiulf&i WitPRP and the a2

"N PR pp R NIBIT ST Sl ky1 ) oy, ary

het er oaryl haI ogen, -C(=0) NR23R24, -0OC(=0) NR25R26,

Bot ol Tediod Bardd” skl forial SAPBBIE A ary1

and 25 C( O)NRZ? and, wherein aryl and cycl oal kyl
are opti on@d- sl utAed with one to three

substituents independently selected fromRl4.. Cy is a
het erocycl yl optionalRBy substituted with a substituent

sel e
L. oot Kaleip Aot b st R nabhie, Bteitiael Bepzotpippheny.
30 6aﬂlutmll(ml,@pwmlmyk dinydpnanhtbylainksiyl, tetralinyl and benzodioxolyl. -

- (=0 (CL. 6) al koxy, -C(=Qaryl, -SQaryl, aryl,
het eroaryl, and heterocyclyl; wherein ar yI and the
4%yl Theraampeupt of HleincA2 wherein R? is a substituent independently selected from

the group consisting of Cy.4alkyl, methoxy, C,.4alkoxy, hydroxy, halogen, and -NH..

44, The compound of claim 43 wherein R® is one to three substituents independently
selected from the group consisting of Cy.ealkyl, Cs.salkoxy, -NR'R%, -NHC(=0)Cy, .
-C(=0)NR'"R™, -C(=0)NHcycloalkyl, -C(=O)N(C,.salkyl)cycloalkyl, halogen, and
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6al kyl C(=O aryl, -C(=Oaryl and -SQaryl are
optionally substituted with one to three substituents

w0 pabepenaent | y sel ected fromthe group consi stPEyUsI005/001659

Cl. 6al kyl, C.  6al koxy, hal ogen hydr oxy, NH2,
NH( C1. 6 I k wher ei

het er 88§V fzaﬁ"sa?‘i}'bfl?é)%%@ﬁ@ gn%"éftsé‘ stfpteq Ogﬁ,t@rm@ﬁlecarbon atom

t obt hige dhal t@wee ﬂum atoms OIN,} Ol\lHCP,r(ﬂe—l\Q&Q4alkyl)Cy, and wherein aryl
substityents;

pi r oAt cugosli & apleERl st DRYER GroysindERendanty dlected from
PCT/ Ug005/ 001659 RS. | s selected fromthe group

consi sting of hydrogen; Cl_3al kyl optionally

substituted with NH2, -NH(C1.6)alkyl,

4Bl C1-ThbEofpéthd ofélalﬁﬁ«i*Wh@r%rrﬂQﬁ%'I’@HMQen or C+.salkyl optionally substituted
Cl. 6al koxycar bo g E 6al k%l car bo%ap Q\é
(CL. 6Y4H vl é?fw 1K QEERBPRYIRXY: Srpaiiodcarbryihio, (Cs.

one t Qalk téﬁrﬁnﬁ@céﬁ@ér@ﬁ%ﬂﬁb CPJ)aI?:MQm%Earb@ﬁﬂ @ﬁd’élterna’uvely, when R® is
opti onal I subgti t'uted 1. 6al k Cl 6al k

Cl_6alCkyd! @pfy@R epd & grﬁk &1 togeﬂnqzw Nipg &oms)ta Why they are attached

- N( CL 1&)dfiind &)‘Aemﬁtrrafdi moheé@r@aﬁgl aryl oxy,
het er oar yl ox

al t er REQVIdRI t i3at 'a/h'é theg thag %ﬁa'&'s%!%%t%i?d i gl ewymnocarbony'

t aken mn@aeinb%?stem A3 h@uf@bﬂﬁphér@d Wi g hRe leec\JH 3érf%l Z-R* is 5-chloro-
attached to forma 5-8 menbered smonocyclic

10
‘and pPEUFIBigPRens?- yhenﬂer%@qeerth@trarfs eihes 1an Gralkyl substituted with G,

subst Isémw@é’rbwmtnhmdmﬁ &star AT BQ- dlﬁt%rb%éhylVW‘%W R® is CH3, and
rlngssgemAls -di f1 uoro- pheny nis 1

OH, aKdRzisperchigro- @@Hﬁh&p@%é;nﬂothl ophen- 3-yI : an_d
provided that R5 is other than Cl.3al kyl substituted

wi th Cl_6al kyl car bon%hdtf hi o when, ri nP syst emAis
464.- diThF $oPBOPRE AL Flaim 4] whereindd’ is selegigd frogm ihegreup gqnsisting of

5- chl gRanesrAL Mbm@kwio&nyéhené&y%ehioﬁ @’om%ee-yf -preBYl, hydroxy, and
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5 d - benzot h‘l%(%pyhen 3- )PPW' 3-1l uoro-54chl pro-ph eny?nzo opnensy
A3~ 1T O 5-CI-benzof i opnen- 3=yl ,
21 blitpd-ScrRnsiHet 0- P %I "CH3cli; O | 1 | O | 5-Cl-benzothiophen-a-yi
5_8 ibgnéoahl gphent 3 - 4-11 uloro- 34chl jor o- phenyl H
- O -benzof hi ophen- B-yT,
2} Bdbromophanlil or O- pﬁ'é%?fﬂlq)-l" CH3cl; 0 | 1 | O | 5-Cl-benzothiophen-3-yl
5t d - benzot h' i ophen- tP’ 5-di brono-phenylf H CH3 ‘1 0 '
5t d - benzot hi ophen ; i _,yano- phenyl{ H CH3 1 O
5} Gkydoepeoyl hi ophen- - ty,‘ - cyaeds phenyl | H CiH3--béhzothiophen-3-yl
51 d - benzot hi ophent 3-y -fluoro-54qtrifluofonethyl- H
CH3 1 0 5-d -benzof. 3-yl  phenyl o
3} Bfoyaoe-pheBr chl or o- |p eﬁgy,E %Ef OH €HY 1 | O | 5-Cl-benzothiophen-3-yi
5t -benzot hi ophenr3-yi = 2-fl uoro-34chlioro-phenyl H OH
L St R BRRep cRBeBefoyL| 4L voto; 3 ol 0L BhenY o
2L f1 |nmrn- 5-chl oro- nhpn\gl)clm H 10
5t C - benzot hi o hen-:i;l.ig(bc(=§), 5- dPBtzonm- phienyl [H OH 1 0 °
5t EMBERPEIGR" n- 3-sutyl 3} € %ﬁﬁl pheﬁy ‘¥| QP Cibgyzothiophen-3-yl
5 f‘| benznf hl nphan 3 yl 2 yéh% ph n\l| -| 1 O
_ £ _ -OCHg
S ggluoro- -&%trohplhgrgpen @'-th-{lc)bu?;I—O) OC(=0) 1 0] 5-Cl-benzothiophen-3-yl
t-butyl
- OCH
4-fluoro-3-chloro-phenyl ‘C":fu%ffo) occ0) | 1 | o | s5-Crbenzothiophen-3+yl
t-butyl .
5 -OCH,
2-fluoro-5-chloro-phenyl 'CI-,:beu%sl'O) OC(=0) 1 o 5-Cl-benzothiophen-3-vyi
-butyl
2 -OCH; :
3,5-dibromo-phenyl -CF’:ft?u(t:;l_O) OC(=0) 1 O | 5-Cl-benzothiophen-3-yl
‘ t-butyl
4 _ OCH.
3-cyano-phenyl 'Cl_,:ft?u?;ro) 0OC(=0) 1 0] 5-Cl-benzothiophen-3-yl
t-butyl
5 OCH2
2-cyano-phenyl 'C*:fgjfél‘o? 0C(=0) | 1 | O | 5-Ci-benzothiophen-3-yl
t-butyl
_ -OCH;
g;:aun(;rlo-s-tnfluoromethyl- -CI-ESU%I_O) ?%(=O) 1 0O 5-Cl-benzothiophen73-yl
-butyl
3-fluoro-5-chioro-phenyl Cl-:ggj %;TO) OH 1 O | 5-Cl-benzothiophen-3-yl
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3-fluoro-5-trifluoronethyl -

HOH1O0

5-d - benzot hi ophen-3-yi  phenyl 174 WD 2005/ 073214
wEANsER005/ 001659 A RS R6 n wZ-R4 R2 R3 PCT/US2005/001659
3f|uor050hloro phenyl CHzthyI Ot CH310
5 . - = 2-fl yoro-3-chloro- ph&nyl
- t CH3| 1 O Sr Cl { benzot hijophen- 34yl
4 -CH2bukyl Q) nt|GM3 |1 O zg*
5; 2- 11 uoro- 5-ch|oro phenyl
" 1—0-—B——BeRzetH--¢ ""I""‘ S SR 7 N o Y 14 \/I
3 deEBoEdYy| O CH3 110 .
5 3- yiutyl 3- cyan phenyl -%m.&g("gaz°t?'9phe"'3'y'
||i u‘p‘rlcn ) yl uut 2 C“y”nC pheﬂyj. -
- ¢ 1 be th|o hens 34yl , N
3 oy | - | - o 3 P ' 0 CH% C‘i—bﬁlzothlophen 3-yl
5 yH—phenyt—buty—CH2OE(=0—0cH2
3 QA =0)ort | 4 | o. | 5.Crbegzothiophen-a-yl
5 3- byl put i T buty! -CH:Z&?(J:%SfO ophen-=y
- OCHZ2—2=ftooro=-3=-tntoro-phenyt—O(=Q) 10
5 Qs'dh%%%%éhlylophen EHPCER) but ydyy t - buty]  EH2QE 50 othiophen-3-y1,
- OCH2 4-f I uof o- 3- chl of¥Wbhenyl "t-butlyl pc(=Q) 1 0 T
SstU-benzothiophenfF3-ylI t-putyl -CHZO(= - OCHZ
2 ﬁjcybﬂb-gheﬁylcm Or 0- pNen ity (=?)' put YdH O |110| o | 5-Ci-benzothiophen-3-yi
51 d - benzot hi ophent 3- -putyl - ¢H20C( =0y - OCH2
3] 5-di br ono- phenyl| OC( = ) 110 5- A -benzpt hi ophen- 3-yl
t 1 baggayb-pienput yI CHR OL bCHHB- cyano} phienlcrberBsifipphen-a-yi
(=0 1 0 5-d -benpzo thl ophgen- 3-vyl '
3-fluoro-5-trifluoromethyl- | -CH.OC(=0) - :
phenyl t-butyl OH 11 0O 5-Cl-benzothiophen-3-yl
3-fluoro-5-chloro-phenyl -CHz CHz CH-0- 1 O 5-Cl-penzothiophen-3-yl
2-ﬂuoro-3-ch|oro-phenyl ;'CHQ CH, CH20- 1 0] 5-Cl-benzothiophen-3-yi
4-fluoro-3-chloro-phenyl -CHz CH2 CH20- 1 o] 5-Cl-benzothiophen-3-yi
2-fluoro-5-chioro-phenyl -CHz CH; CH20- 1 O 5-Cl-benzothiophen-3-yl
3,5-dibromo-pheny! -CHz CHz CH20- 1 o 5-Cl-benzothiophen-3-yi
3-cyano-phenyl -CHz CHz CH20- 1 o 5-Cl-benzothiophen-3-yi
2-cyano-phenyl -CHz CHz CH20- 1 o 5-Cl-benzothiophen-3-yl
g;]f;“n‘;'f'fs'm"”"'omethy" : -CHz CHz CH:O- 1 | O | 5-Clbenzothiophen-3-yl
~CH20C(=0) ' ;
3-fluoro-5-chloro-phenyl isopropyloxy OH 1 0] 5-Cl-benzothiophen-3-yi
a i -CH20C(=0) AL ; A,
2-fluoro-3-chloro-phenyl isopropyloxy OH 1 0] 5-Cl-benzothiophen-3-yl
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t-butyl -CH20C(=0) -OCH2 2-cyano-phenyl t-butyl
OC(=0 1 0 5-d -benzot hi ophen-3-yl t-butyl

w@2d0s50m204 5-tri f1 uoromet hyl - - CH20C(=0) - OCH2 ptiBOg$1005/001659
t - butyl OC( O) 1 0 5-d -benzot hi ophen- 3- yI t - butyl

3rftuoro=5S5=chtoro-phenyt—CHt-buty=—O+H1+0

5t G - be ophent 3-yl 17 WO 200%/ 073214

PCT/ US% ) 01659 | A RR R6 h w®-R4|RE RW ZR*

2t f 1 ub¥"0- 3=ClYsor o- phenyl - GH20C(=0 |OH L O

SF ] ' 3Ty T—tputy

4r Ehm& sisreR 0~ PHREEIEEOIGH2 O, =O) 1 Gl-benzothiophen-3-

5L QY benczotr [5?1 ophent ﬁompylo?ﬂ’- but y1 q_l (9 ‘5 Cl-benzothiophen-3-yi

2FfTuoro-5-thioro-phenyl - OR20(=0 O+ 10

51 EhaoReNfkdine SHACER)- but iy 3, 5- di breOM sRNENY niophen-a-
CH2 OC( =O) '%ho 51 r°pl¥'8’i¥zot hi ophen-3-yl, |[t-Dbut y(%t lophen-3

3fF cyano- phenyl -CHZOC(=0) T 0
5

| §h-abemapkdiyli ophein=Csk (O)t-butd,ql 2] cyanas Phemybenzomionnen-oi
CH2OC(=0) OH 1 0 's?ﬂrﬁ%g’ﬁzothi ophen- 3-lyl 1-bute3'/1lzo oPnen==y

3-fluoro-5-trifludronmethyl -1 - CHZOC(#O) |phenyl t-butyl .
QHB-dyabo-efil - benzot|h s§' EE 3yl oH - 1 O | 5-Cl-benzothiophen-3-yl
3-f|uoro-5-ch|-oro-ph a2 C2 CH0| 1 0 ,

5- C - benzot hi ophen- _2-[fluoro-3{chljoro- phenyl -CH2
gr2cyarP®enyt 0 5-C |- % ? i lophén- 3-yl1 O | 5-Cl-benzothiophen-3-yl
4-f1 uor o-3-chl or o-lphenyl -@H2 CH2 CHO| 1 0 '

5-C - benzot hi ophen-3-yi  2-f | uor o- 5- chl or o- phenyl - CFH2
CH2 CH20O- 1 0 5-C - benzot hi opheand 3- ylI
~5-di br omn- phenyl - CH? 2 CH?O 1 0

5 ChoohenambBhaneT %H -o}-icyano- phenyl| - CHZ CH2 CHO
1 fhobt O -benzom dp XiC;So 20Byanb-bHe®y| | 5CHnerBphen-3-y.
d

:HQQ- 1 0 5-Cl-hen i nQ\/I

3-fluoro-5-trifluoronethyl - _CH2 CH2 CH2O- 1 0 ’
BoC - lrae Z:@ﬁﬁb@lﬁﬂsecﬁ'c%u?vﬂsz wherein the compounds have a formula 'selected from

the group consisting of:

O O
N_on
' N “oH
‘ H cl
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phenyl 3-fluoro-5-chloro-phenyl -CH20C(=0 OH 1 0
5-d - benzot hi ophen-3-yl i sopropyl oxy

wQ2d0s0m204 3- chl or o- phenyl -CH2OC(=0O OH 1 0  PCT/US2005/001659
5-C - benzot hi ophen-3-yl isopropyl oxy 176 WO
2005/ 073214 PCT1US2005/0016589 A RS R n WZ-RA R?
4-f| uoro-3-cploro-phenyl -CH2OC(=0) OH 1
5-d - benzot h| ophen-3-yl i soprepyl ooty
2-f1uoro-5-chl oro-phenyl -CHZOC(ZO),
5, Cl - benzot h| ophen- 3=y~ _KSOMN.0P
3, 5-di br ono- phenyl S
5-d - benzot h| ophen- i sopr apyl 0Xp3- cyano- pheny
-CH20C(=0O) CH 1. - benzot hi ophen-3\yl
I sopropyl oxy| 2- cyano- phenyl isopropylo -C ropylxy 0
CH 1 0 5-d -penzot hi ophen-3-yI and
3-fluoro-5-tyifluoronethyl ¢_- GeOC(=0) phenyl
i sopropyl oxy| OH 1 0 5-d -penZotdy gpfimp-3- Yl 50. Th

conmpounds of | cl ai4q 3 Nei A\t h ounds have a
formul a' sel'ectle th sisting of: OHC
O=PH-" ONG 2B\ 3H HPOO++kg1 \ \ N1 \ / O

g0 OO0 LNLA\OH

D

T
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HC Ni 177 WO 2005/073214 PCT/US2005/ 001659 O

O~-H HSOH I ~\ NON \ O0,--P,-OHH POOH 0 C

Wo@sPOAk F N ONC HOPOOHF G _,,,~N\ / PCFUB2005/001659
0:::z- -OHH\OH NoHNOI /. NOCQ O SOHH
POOH 178 2005/ 073214 PCH-US2005/-004+659—F
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oOP, HH FI '\ NI V' / OF O POOHH\OH O
sCl 0,--PL-OHH; OH OF s =P HOs C F
wao®spstiHd N1\ / Os 180 WD 2005/ 073214 PCT/US2005/001659
PCT/ US2005/ 001659 O SOHH P--OH ONBr O SOHH

POOH Os C Q. _PO-OHdHs '
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FA OPSOHH'OHs HOONC O P-OHHO NOS

a ;0,,P,_ OHH ()~OH O 181 WO 2005/073214
wWEANSOER005/ 001659 ¢l H NOs F cl PR /iF pCHUR20P$/001659
FOSOP,,OH HOscl FO F''" H FOscl ;jN~OH

H O

182



€ scl OP-OCHHN1\ / 0 a 182 WO 2005/073214

PCT/ US2005/ 001659 O O _-p,-OH NI Oy S F d
wW@200R072f H OS F Cl 0--P,-CH' HOI Br s BLT/US2005/001659

OP,,OHH O O OC OPOHHOS N10C
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0--P,-OHHOS Brd OP,"OHH Ol \ N / OS O

183 WD 2005/ 073214 PCT/ US2005/001659 C O-PiCH H\
wo200587216 CI O\P,-OHH C \ NOS C C OrCROS10b5/601659

O FSOA ;0--P.-CHHI1 '\ NCOs NH
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0 HO,II1"O/O P. HNI \ O O/ O I<dC rO
OP,-O FNOS F 184 WO 2005/073214

wEANsER2005/ 001659 O 0 / Ir ci O P 0 H ZrADUSN0%/001659
0S FO OlIr d 'O, NFSCA OH-0O0 FI -~

/é

51.  The compounds of claim 32 whereinlthe compounds have a formula of:
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and Y FNP'-H / 0S F 51. The conpounds of claim

32 wherein the conpounds have a fornula of: 185 WO
wQo@50®23L214 PCT/ US2005/ 001659 OH A O P O Ned/usS2005/001659

Z:ZIHHPOOH F\'\ NOs FO NP 1 0OH HCG N

ci 0P -OHHOMoLIN FQ SO4 HO4H Nescl H
O P/IOH F N o o
HC.):P\

0] 0
I_oH
N AN

OH
H ol




O N 186 WO 2005/073214 PCT/ US2005/001659 d. H

O-PFOH NNO p",OH H"OH N\ HNO/ NOI \ \ C1
SOHHPOOH N OS \ \ ~oPCT/USH054001659

o
WD 2005/ 073214 PCT/ US2005/ 001659 cl

WOEOHsHTROOH s F
/1 \' F N 187
P

Py o P O
riZTN DO A2 R I |

., QH—H-P—oH
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HOH NON¢cl OP-"OHH FN Osci OP ., OHH F
FI1 OS Fcl OP, OHH FN OSF 188 W
wWQeO50®23L14 PCT/ US2005/ 001659 CI O POOH H BEI/US2005/@1659

F d’'
N

FOP-, HNOS Oz:::ZP,-,0H HOH N\ / O

Cl

O=p _OH

“OH

H
N

N

Br

0 N

2
H
N

Gl

H ™~

o
o

H
F
F

' AN
H
N

R
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E
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F

188




Br OPF"OHH~"OH NC OP-HHOs 189 WO
2005/ 073214 PCT/ US2005/001659 Cl OP,-CH H SOH N s
w@R00s0732R% -OH H ()~0 0 S C O P~--OHH (DCOPCI/BSI005/001659
P-OHH N JUJNOs F C F FOP11,1CHH\ OS 190
L T

A /
= T O VoZUUJ

DT/ 110N ol milaY ] o D oL
WO 2005+0F32 659——Cct—O6P—=0H
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OsSsd FO~POOHHS FA Opoi HV NC Os cl
OP~-HHOs ¢l cI OQP,-OHH F\ N\ OS 191 W
wQo@50®23L214 PCT/ US2005/ 001659 cl O P,."OH HQI/BSW03001659

Fcl 0,-p-OHH N ~ Br S cl
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;0,,p..-,OHHN Ocl O,P-OHNOs Br cl OP-OH
11-1 Hzzz. NO O¢cl O0,,P,-OHH\ ¢l NOS O .

wQaIBSMB22005/ 073214 PCT/ US2005/ 001659 CI . O RCT2HS2005/001659
Ol S FFA SOHHs NH O

OQP/
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HOBIl I,0/O0 HP\ \ NOyl< rOC O,Pi-OH F\ \
NOS F 193 WO 2005/073214 PCT/ US2005/ 001659 O O yl<
w@bkoos@hp Fl-1 NH~10 OS F Ocl O Q --PpCDUSH05/001659

SOH FNOS F (ThT O-Pio HLO F N

P
2
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OS Fand Yoy, o rocl o0, ,-oHPOOHF NI \ / O
F S 194 WD 2005/ 073214 PCT/ US2005/ 001659 52. A

W@ 0033214 on conpri sing the conmpound of cl ai m BRCEHO#2085/001659

pharmaceutically acceptable carrier. 53. A
COMpEsLL e ’
a pharmaceutically 5 acceptable cargjer. 54. A net hod
for treating or aneli oratégg)'owhyma e medi at ed

di sorder in a subject in “Teed theeeqf conprising

adm nistering to the sq@ a therapgeutically

ef fective an T > ANof /cl aim 1. 10 55.
The pet hod ai m 54 whg di sorder is

sel e¢ted f fewgr oup c8nsi stti®y . of allergic
rhinitisF viral rhinitis, asthma, chronic obstructive
pul mpnary di seases, bronchitis, pul nbnary enphysens,

/5

psorjasis, arthritis, reperfusion injury, ischem a,
hypeftension, hypercardia nyoggrdial” infarction, heart
fail ure damage associ at ePEB W t hmocardi a
infafction, cardiac hy pri oscl erosi s,

sarol dosi s, vasgul? tenosis (e.q.
ascul ar njur&,-:ngioplasty,

asso¢i at ed

vascll ar stemts#or vascul@r grafr$s), pul nonary
fibrpsis, kidney fibrosis (e.g. associated with
gl omerul onephr Nty s), liver fibrosis, post surgica

adhesion formation, systemc sclerosis, keloid scars,

rheufatoid arthritis, bullous penphigi od and 20
at heroscl erosis. 56. The ngthod of cl ai m54 wherein
the chymase nedi at ed diB@(ggﬂ\L§/_ I ed from the
group consisting of asthma, chronicjlobstructive
pul mbnary di sease.~pr anchi b uloonary enphysenma
and acute | '
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25 57. The nmethod of claim54 wherein the

therapeutically effective anount of the conpound of
wa@bk@snorikid s from about 0. 001 ng/ kg/ day t o aboupCT/L8D05/001659

ng/ kg/ day. 58. A conposition conprising the conmpound

of cl i

carrijer. 59. A conposition nmage by n1X|ng t he conpound

of cllaim 32 and a pharmaceutNgally. acegpt

carrijer. 35 60. A nethod for ng or nel orating

a chymase nedi ated disorder in subject need
t her ¢of conprising admnini sterin® subject ‘a
therapeutically effective anount Ef t e congdund of
claim32. 195 WO 2005/ 073214 PCT/ 39 61. The
nmet hod of claim60 wherein the qqsor ect ed
from/the group con&isti i s, vira
rhinitis, asthma, chrlp ' »
di seases,, Dbronchitj :
psorilasis, arthritds, perfu3|on injury, ischema, 5
hypertension hypercardla nyocardlal |nfarction, heart

f ai | mredamage associated—wth T yocardirat— T nfarctiorm,
cardijac hypertrophy, arteriosclerosis, [saroidosis,
vascul ar stenosis or restenosis (e.qg. sggbated with
vascull ar injury, angioplasty, vascular sffents or
vascul ar grafts), pulnonary fibrosis, kidney fibrosis
(e.g| associated with glonerul onephritdi’s), |jver
fibrosis, post surgical adhesion formaty on,
system c sclerosis, keloid scars, Qsrpumat ojd
arthritis, bullous penphlglod ant :

62. The method of & el
nmedi ated disorder is
consiisting of asth ;
di sease, bronchitifs, 15 pul nonary enphysema and acute
lung|injury. 63. The nethod of claim®60 wherein the

t herapeutically effective anpunt of the conpound of
claim1 is from about 0.00%?%ﬁT&g/day t o about 1000
ng/ kg/ day. 196 cl

O

F
and
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O( o
H OH
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52.

53.

54.

55.

20 .

25

30

35

56.

57.

58.

59.

60.

A composition comprising the compound of claim 1 and a pharmaceutically
acceptable carrier. '

A composition made by mixing the compound of claim 1 and a pharmaceutically
acceptable carrier.

A method for treaiing or ameliorating a chymase mediated disorder in a subject in
need thereof comprising administering to the subject a therapeutically effective
amount of the compound of claim 1.

The method of claim 54 wherein the disorder is selected from the group consisting
of allergic rhinitis, viral rhinitis, asthma, -chronic obstructive pulmonary diseases,
bronchitis, pulmonary emphysema, psoriasis, arthritis, reperfusion injury, ischemia,
hypertension, hypercardia myocardial infarction, heart failure damage associated
with myocardial infarction, cardiac hypertrophy, arteriosclerosis, saroidosis,
vascular stenosis or restenosis (e.g. associated with vascular injury, angioplasty,
vascular stents or vascular grafts), pulmonary fibrosis, kidney fibrosis (e.g.
associated with glomerulonephritis), liver fibrosis, post surgical adhesion formation,
systemic sclerosis, keloid scars, rheumatoid arthritis, bullous pemphigiod and
atherosclerosis.

The method of claim 54 wherein the chymase mediated disorder is selected from
the group‘ consisting of asthma, chronic obstructive pulmonary disease, bronchitis,
pulmonary emphysema and acute lung injury.

The method of claim 54 wherein the therapeutically effective amount of the
compound of claim 1 is from about 0.001 mg/kg/day to about 1000 mg/kg/day.

A composition comprising the compound of claim 32 and a pharmaceutically
acceptable carrier.

A composition made by mixing the compound of claim 32 and a pharmaceutically
acceptable carrier. ‘

A method for treating or ameliorating a chymase mediated disorder in a subject in
need thereof comprising administering to the subject a therapeutically effective

amount of the compound of claim 32.
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61.

62,

63.

The method of claim 60 wherein the disorder is selected from the group consisting
of allergic rhinitis, viral rhinitis, asthma, chronic obstructive pulmonary diseases,.
bronchitis, pulmonary emphysema, psoriasis, arthritis, reperfusion injury, ischemia,
hypertension, hypercardia myocardial infarction, heart failure damage associated
with myocardial infarction, cardiac hypertrophy, arteriosclerosis, saroidosis,
vascular stenosis or restenosis (e.g. associated with vascular injury, angioplasty,
vascular stents or vascular grafts), pulmonary fibrosis, kidney fibrosis (e.g. |
associated with glbmerulonéphritis), liver fibrosis, post surgical adhesion formation,
systemic sclerosis, keloid scars, rheumatoid arthritis, bullous pemphigiod and
atherosclerosis. '

The method of claim 60 wherein the chymase mediated disorder is selected from
the group consisting of asthma, chronic obstructive pulmonary disease, bronchitis,

pulmonary emphysema and acute lung injury.

The method of claim 60 wherein the therapeutically effective amount of the
compound of claim 1 is from about 0.001 mg/kg/day to about 1000 mg/kg/day.
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